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LOT NOI PAU

Sach “Thuc tap Hod sinh” do cac thay c6 giao Bo mén Hoa sinh Trudng Pai hoc
Y Ha Nbi viét da duge Nha xudt ban Y hoe xuft ban vaoe nam 1993 va tai ban vao
nam 1995, Lan nay, sach duge bién soan lai nhim muec dich cap nhat nhitng thong
tin méi, nhitng thi nghiém mdi phu hgp véi nhitng k§ thuat va may méc hién dai
ma b mén duge trang bi hién nay.

Muc dich eua sach “Thue tap Hod sinh” xuét ban 14n nay chang nhiing 1a dé
sinh vi1én nam bat dugc nhiing nguyén téc cd ban trong thuc hanh hod sinh ma con
dé sinh vién ¢ thé thyc hién duge nhitng thi nghiém ching minh cho cée 1y thuyét
vé& ciu tao hod hoc va chuyén hoa ctia chc sinh chat va phan nao lam quen v6i mét
s& xét nghiém hoa sinh thudng duge st dung trong lam sang. Ngoai ra, cac tac gia
d4 b8 sung mot s8 kién thic chuyén séu va hién dai v& thuc hanh hoa sinh dé hoc
vién sau dai hoc ciing ¢6 thé sif dung lam tai ligu tham khao.

Dé phuc vu cho cac muc dich trén, ndi dung cua cubn sach “Thuc tép Hod sinh”
gém hai phan chinh:

Phén 1 13 phén nhiing nguyén tdc cd ban vé thuc hanh hoa sinh, gdbm 10
chugng: An toan trong phong thi nghiém, cach s dung va bdo quan dung cu. don 1
va hé théng do ludng. phudng phap can, thude thit trong phong thi nghiém, cach lay
va bao quan bénh pham, phuong phéap quang phd, di¢n di, sac ky va phudng phap
kiém tra chét lugng xét nghiém.

Phén 2 12 phan nhitng thi nghiém vé cu tao hoa hoc va chuvén hoa céc chat, cling
gém 10 chuong: Enzym, oxy hoa khti sinh hoc, c&u tao hod hoc va chuyén hoa glucid,
lipid, acid amin va protein, hemoglobin, acid nucleic, sy trao 461 mud - nude, khi méu
va sy thang bang acid-base.

. Ngoai ra, dé sinh vién tién tham khao gia tri cac théng s6 hoa sinh thudng dude
sut dung trong thyc té lam sing, ching téi c6 gidi thidu thém Bdng gid tri cde thong
<6 hod sinh cua ngudi Viét Nam binh thuong.

Trong 1in xu&t ban nay, cudn sach vAn con cé thé cé nhitng sai sot. ching toi

rit mong nhan duge nhiing nhan xét vi gép ¥ cua ban doc dé cubn sach ngay cang
duge hoan chinh hon.

.

Chting tdi cing xin trén trong cém\dn DS. Hoang Trong Quang va D’S. L& Minh
Nguvét Nha xuét ban Y hoc da tao diéu kién va déng gbép ¥ kién dé cudn sach sdm
duge gidi thiéu véi ban doc.

Ha Néi, thang 8 - 2003
Thay mét cdc tde gia
PGS. TS. Nguyén Nghiém Luét
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| Phan 1
NHUNG NGUYEN TAC CO BAN VE THUC HANH HOA SINH

Chuong 1
AN TOAN TRONG PHONG THi NGHIEM

MUC TIEU

1. Gidp mol ngudi lam viée trong phong thi nghiém nhan thitc duge trach
nhi¢m cta minh trong viée tao nén phong mét thi nghiém an toan.

Lo

(iip méi nguoi lam vige trong phong thi nghiém hiéu dudge vé an toan déi
vdl trang thidt bi, hoa chat doc, sinh hoc, chdt phéng xa va dé1 vdi cac chat
chay, né.

3. Tu dé giap nhiing ngudi lam viée trong phong thi nghiém biét cach td chie
sip xép cdac hoa chat. thiét bi va st dung cdc trang thiét bi ca nhan dé dé
phong va su ly cae su ¢d xay ra.

MO DAU
Do tinh chit ¢ong viée, nhing ngudi lam viée trong phong thi nghiém ludn phai

tEp xide véi edac véu té ¢6 hai nhu sée dién, hoi ddc, khi nén, chit léng dé chay, chat
phong xa. chdt an man, chit dje hay chat nhiém khuin va chin thuong co hoe.

Cac sy ¢d xay ra trong phong thi nghiém thudng do hai nguyén nhan sau;
—  MBbi truong lam viée khéng an toan.
— (U&c nhan vién thao tic, lam viée khéng dung quy dinh vé an toan.

Hién nay, nhan thic cua nhing ngudi lam viéce trong phong thi nghiém vé an
Loan thi nghiém con chua duge day di. Nhitng hiéu biét vé an toan phong thi nghiém
s€ giap nhing nguc lam thi nghiém biét dude cae y&u t§ nguy hai trong phong thi
nghiém. tir &6 ¢6 ¥ thie phong tranh va biét cach su Iy nhiing su ¢d xay ra, cang nhu
biét cich td chie, quan 1y vA sip xép phong thi nghiém bao dam an toan.

1. NHAN THUC VE AN TOAN D01 VOI NHUNG NGUGI LAM THI NGHIEM

Ngudi phuy trach va ngudi lam thi nghidm déu phai chiu trach nhiém vé sy an
toan cua phong thi nghiém. Ngudi phu trach ¢é trach nhiém cht véu vé sd an toan
va phai chia sé quyén diéu hanh hoat déng an toan cho trudng labo. Sut quan 1y an
toan phong thi nghiém duge bat dau vdi viée viét ban ndi quy an toan phong thi
nghiém. Trudng labo phai quan 1y sy hoat déng an toan tuyét déi ctia phong thi
nghiém.



1.1. Trach nhiém ctia ngudi phy trach

Thiét 14p cac phuong phap lam viéc va cac bién phap an toan trong phong
thi nghiém.

Giam sat va hudng din nhing ngudi lam thi nghiém thyc hién céng viéc.
Dua ra cac théng tin vé an toan thi nghiém, huin luyén. trang bi bao hiém
cA nhan va giam sat vé mat y t&€ 61 véi cac k¥ thuat vién.

Cung cip ddy dh cac thiét bi va tao diéu kién thuén lgi dé cac k¥ thuat vién
thuc thi nhiém vu.

Ngudi phu trach ciing c6 trach nhiém béo dam an toan cho ban than va an
toan cho cac cdng su.

Sy lam viéc higu qua, chudn xac va an toan ctia ky thuat vién 12 yéu to
quyét dinh dé dat duge mdt noi 1am vige khong c6 su cé va tai nan.

1.2.Trach nhiém ctia ngudi lam thi nghiém

Hiéu bidt va tuan theo cac phuong phap !am viée trong phong thi nghiém
da dudge thiét lap.

Cé trach nhiém phuc tang trudng labo, than thién véi déng sy, nghiém tuc
va chuén xac trong cong viéc.

Nhanh chéng théng bao cac tinh trang khong an toan cho trudng labo.

Cam két thuc hién cong viéc mdt cach an toan va sit dung cac trang thiét bi
bac vé cac nhan.

2. AN TOAN VE SU DUNG THIET Bl

Cac thist bi phai duge chu § didc bigt vé an toan khi st dung trong phéng thi
nghiém. Ngudi phu trach phai dé ra cAc ndi quy cho viée st dung an toan cac thiét
bi, déng thdi yéu cAu ngudi sl dung phai tudn theo cac ndi quy dé s dung mbdt cac
an toan céc thiét bi dé.

T4t ¢ cac phong thi nghiém phai ¢6 cac bang chi din noi cé voi nude ciu hoa,
noi dé nhiing dung cu chdng chay, cac nhan vién phong thi nghiém phai tap luyén
dinh ky va kiém tra thao téc chinh xac d&1 voi thidt bi ctu hoa.

2.1. Thiét bi bio quan hoa chat

Thiét bi an toan: Dung dé bao quan va thao téc cdc chat hod hoc va cée khi
nén.

Céac binh an toan: Ding dé van chuyén cac acid, kiém ho#c cac dung moi
khéc 1a céc binh ¢6 dung tich 500 mL v cac can sif dung dé bdo quan, phan
phéi hodc sap xép cac chat c6 kha ning chay la cac can c6 thé tich l6n hon
12,7 lit.

Céc budng an toan: St dung dé bdo quén céc chét 1ong dé chay.

T4 lanh: St dung dé bao quan cac hoa chat dé chay.



Chi mét s& hoa chét cAn thiét st dung hang ngay méi duge dé ngoai thiét bi
bao quan.

Phai st dyung cac gia dd hodc cac ban kep dé van chuyén cic binh khi nén
va xe day dé van chuyén cic thang 14n.

2.2. Cac trang thiét bi bao vé cac nhan

Céc phan cd thé hay bi tdn thuong khi lam viée trong phéng thi nghiém la mat,
da, dudng ho hap va tiéu hoa; Vi vay, viée st dung cac trang thiét bi bao vé ca nhan
13 rit cAn thigt. CAc trang thiét bi gbm cac vat dung sau:

Kinh mit, kinh bdo hé, t&m che mit hogc cal tap dé la nhiing trang thiét bi
giip bdo vé mat va mit ngudi lam thi nghiém khoi cac chit hoa hoc bén ra.
Cac kinh 4p trong khéng c6 tac dung bao vé mit nén khdng nén deo khi
lam viée & phong thi nghiém. B&t ky mét dung dich nao bén vac mat déu
phai rita mit ngay.

Ging tay va dng tay bing cao su cin duge si dung khi thao tac vdi cac hoa
chat in da. Cac ging tay nhua latex can duge si dung hang ngay trong
phong thi nghiém, tuy nhién, cic ging tay bang polyvinyl cé thé duge s
dung thay thé d6i vdi nhiing ngudi di {ing v6i nhya latex.

Cac a0 choang trong phong thi nghiém (ao choang labo) phdi co du d6 dasi,
da khuy va dude ché tao tit cic vat liéu khong thdm chat 1éng.

Di (ing diing tiéu chudn; cac gidy ro, miii gily hd hogc dép sandal déu ¢6 thé
bi tac hai ctia chit dde trong phéng thi nghiém.

Khau trang duge sif dung trong mot s& qua trinh lam viéc trong phong thi
nghiém. Khi st dung cic chit doc sinh hoc, hoa hoc, hoac cac chat dde déc
biét phai sit dung khdu trang dac chung phu hgp. Phii s dung khau
trang phong doc c6 bd loc khi dac biét khi lam viée tryc tiép v6i cac bénh
nhan lao heode khi thyc hién cac thao tac ¢6 phdi nhiém véi cac hat khi
dung tit hdi thd caa bénh nhén lao. Vige huén luyén, thuc hién va viéc su
dung cac loai khdu trang cAn phai tuén theo cac ti€u chudn vé bao vé
dudng ho hép.

Ngudi phu trach phai cung cdp cac ao choang labo, ging tay hodc cac trang
bi bao vé khéc cho tAt cA moi ngudi 1am viéc trong phong thi nghiém c6 thé
bi phoi nhiém v6i cac cac chat doe sinh hoc hodc hoa hge. Trach nhigm caa
ngudi phu trach 1a bao ddm phong thi nghi¢m sach va duy tri viée su dung
chc trang thidt bi ¢4 nhin cha cae nhan vién .

T4t ca cée trang thiét bi ca nhan phai duge cdi bd va sép xép ngén nap trude
khi ra khdi phong thi nghiém.

3. AN TOAN VE SINH HQC (Tranh nhiém khudn trong phong thi nghiém)

Tat 4 cac mau mau va cac dich co thé khac duge thu lugm, van chuyén, cadm
bing tay va dude st dung phai dude chid ¥ mdt cach chinh xéc. Céc dung cy bao vé
nhu gang tay, 4o choang, khiu trang phai dude sit dung néu hoa chit cé thé ban ra
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hoiic roi vai ra. Khi ly tdm céc m&u sinh hoc phai day nip éng nghiém va day nap
may ly tam dé tranh cac hat khi dung mang vi khudn lay bénh phan tan ra khong
khi xung quanh.

T4t ed chc mAu mau, dich co thé phai duge 14y va xu 1y hét sdc can than: deo
giing tay, mac 4o bly, deo khéu trang, deo kinh bAo vé mét,..v.v

3.1. Vé sinh ca nhan

Phai ludn deo gang tay, mic ao blue trong phong thi nghiém. Khéng mac a0
blu vio phdng &n, phong hop, ra dudng hoéc vé nha.

Khéng an, udng, hut thude 1a trong phong thi nghiém.

Khéng 48 bat ky thic an, d6 udng nao trong ta lanh dé bénh phém, hoa
chit cia phong thi nghiém.

Lubn rita tay bing xa phong sau khi lam xét nghiém.

3.2. LAy mAu bénh phim

Cac bénh pham thong thudng nhu mau, nude tiéu, dich choe dd, dich nio tuy
cha bénh nhan déu c6 thé 1a nguyén nhan truyén bénh vi khuén, virus, vi vay.
nhitng ngudi 1am xét nghiém phai:

+

Khong stt dung pipet bit bénh pham tryc tiép bang mi¢ng. Phai su dung
pipet ¢6 14p qua bép cao su hodc pipet tu dgng.

Khi c6 sy e& xAy ra nhu v8 dng nghiém ly tam, tran bén cac bénh pham
nhidm khuén, miu méu ra ban hodc phong thi nghiém, phai duge lam sach
ngay lap tie. Viéc lam sach may ly tdm phai tuén theo cac budc sau:

Miic 4o choang, deo céc thiét bi bao vé thich hgp.

Dung kep gép cac manh thuy tinh v3 v cde vat nhon khac.

Tham céc dich tran bing gidy thim, gidy an,... roi dé vao tii nilon riéng.
Lam sach vi tri bin véi cac chét tay rta thich hop.

Khit triing vi tri bén véi cac dung dich chat {ay trung.

Rita vi tri nhiém ban bing nudc may thong thusng.

B& t&t ca cac dung cy, vat lay ban vao cho riéng.

Chi déng nip may ly tdm khi budng chiia rotor troné may da khé.

Véi cac mAu bénh pham cGa cac bénh nhan dac bigt nhu bénh nhéan bi
nhidm HIV, viém gan,.. ¢6 cac quy dinh dic biét néng v8 thao tac va su ly.

4. AN TOAN VE SU DUNG HOA CHAT.

4.1. Nhan biét cac quy ude vé nhan mac

Cac diu hiéu dé phan biét cac chit doc hai la di¢u quan trong khong chi @é
canh bao cac ky thuat vién vé cac chilt dge 6 hidu luc ma con dé phan biét cac chat



dac biét ¢6 thé gdy nén tinh trang khén ca’p nhu cic chit chiy hodc né. Nguoi ta da
quy dinh cac ky higu mau séc & phia trén cia nhan dé dé phan biét cac loai chat déc
hai. dé chi cin nhin thoang qua cang cé thé bist duge chat d6 thude loai chit gi.

Mau xanh da troi 1a ky higu cla loai chat c6 hai cho siic khoe: Dge véi hé hap,
tiéu hoa, c6 thé hap thu qua da; can phai bao quan & chd chée chin.

Mau do la ky hiéu cua loai chdt dé chdy: Can phai bdo quan céach xa cac chat c6
thé chay.

Mau vang la ky hiéu ctia logi chdt dé phdn iing va dé oxy hod: C6 thé phan tng
manh véi khéng khi. nudc hodc hoad chit khéae, can bao quan cach xa cae chat dé
chay hoac ¢d thé chay.

Mau trang le ky h;eu cua logi chdt an mon: C6 thé 1am hai cho da, mét hodc
niém mac, phai bdo quan cach xa cac loai chat duge k¥ hiéu mau xanh, do va vang
néu trén,

Mau xdm lé ky hiéu etia cde logi hod chét it doc: Bao quan nhu cac chat hoa hoe
théng thuong.

4.2, Luu trit va st dung hoa chat

- bé tranh nhidm l&n va céc syt ¢8 khi st dung ho4 chit déc hai. Phai c6 hiéu
biét vé diic tinh hoa chit sé st dung. Diéu nay dac bigt quan trong do1 véi

viée van chuyén. pha ché& cic hoa chit vi mot s& ¢6 thé tao ra cac chat ddc
hai, dé chay, dé né. Vi du:

+ Acid acetic khong pha véi acid chromie, acid nitric (HNO,).
+ Carbon tetrachlorid khong pha vdi Natri (Na).
+ Ch#t 16ng dé chay khéng pha véi nude oxy gia (H,0,), acid nitric (HNO,).

~  Céan sap xep bao quan hoa chit theo s6 lugng va dac tinh hoa chat dé tranh
CAC sU ¢0.

— Cac hoa chit thudng dung cin sap x&p riéng.

- Viéc sép xep khéng nén chi dya theo van A, B, C ma con can duge xép theo
dic tinh cua hoa chat. Cac loal hoa chit sau cdn duge sép x&p riéng ré:

+ Ch t 1 de cha - : x .

atlong ay + ChAt ran dé chay
+ Acid vé co .

) . + Acid hitu co

+ Chat ¢6 thé chay Chel )

. : + it oxy hoa
+ Acid perchloric ) y
+  Chét phan ng véi khong khi + Chat phan ing véi nude
+ Chét phan ng nhiét cdn phai bdo quan lanh.

+ Chéat khéng én dinh (chat d& nd).
4.3. Cac chat dé chay va cac chit c6 kha nang chay
Cac chit long dé chay duge s dung rat nhiéu hang ngay trong cac phong
nghién citu ho4 sinh 13 nhu:ng chat rit nguy hiém vi chung dé chay hodc dé gay nd.

Chiing duge xep loai theo diém bde chay (1a nhiét dd ma & d6 hei cla ching cé kha
néng bde én dé tao thanh mot hon hop dé chay véi khéng khi).



—  Chat 1dng dé chay c6 nhiét do béc chay < 37,8°C (100°F).
—  ChA&t 16ng ¢6 kha ning chay c6 diém bdc chay & nhiét 4o > 37,8°C (100°F).
Mot sd chit 16ng d& chay va ¢6 kha néng chay thudng duge sit dung la:

Aceton Isopropanol
Benzen Methanol
Ethanol Toluen
Heptan . Xylen

Chd ¥ cac chit d& chay con gém cac loai chat khi va chat ran nhu paraffin.
Trude khi md nat chai chia cac chit dé chay cin tranh xa ngon lda ti 2-3 m.
Khong dude dun binh chita cac chat d& chay tryc ti€p trén ngon lia ma phai
dun cach thuy ho#c dun trén bép dién kin.
4.4, Cac chdt an mon, _ .
Bao gdm: Cac acid nhu: Acid acetic, acid sulfuric (H,80,). acid nitrie (HNO,),
acid clohydric (HCY), acid tricloacetic (TCA}, acid orthophosphoric, acid percloric.
Cac kiém manh nhu: NH,OH, NaOH va KOH.
— Khéng duge dung pipet huit true tidp bing miéng cac chidt 4n mon {dung
pipet ¢6 1dp qua bép cao su, hoic pipet ty dong).
—  Viéce d6 16t cac dung dich #n mon phai than trong, i ti, 1am thap dud tam
mat va ludn deo kinh bao vé.

—  Viée hoa tan cac chidt 4n mon § phé rg”in, thé dac (vi du: Hoa NaOH vao nude
hodc hoa loang cac acid dac) phai hét sitc than trong vi day la nhiing phan
tng tod nhidt, ¢6 the giy bong.

Cha y: khi hoa lofing acid phai d6 acid vao nude dé lugng acid bao gid cing it
hon nude va phai d6 tit tir. Khéng duge do nude vao acid vi diéu nay sé& gay toa nhiét
16n, v& binh, bén acid ra xung quanh va gy nguy hiém.

Xt 1y khi hit phai acid: Dung NaHCO, 3% xdc miéng, sau d6 xic migng bang
nude sach nhiéu lan. '

X 1y khi hut phai kiém hodic kiém dinh vao da: Xdc miéng hodc riia bang acid
acetic 1%, sau dé xidc miéng hoac rita bing nude nhiéu ian.

4.5. Cac hoa chat dée
Nhitng hoa chél doc 14 nhitng chit c6 thé gay chét ngusi hoac gay bénh néu dn

phii, udng phai, ngui bhai ho#c tiép xtc truc tidp qua da, mat, ... Nhiing chit ddc
phd bién trong phong thi nghiém la:

Kali evanur (KCN)

Thiosemicarbazid
He(NOY,
E(l_ J_" Chloroform
Natrniazd
Methanol, ...

Natri nitroprusiat

CAn hét stic than trong khi thao tac hogic tifp xic véi cAc hod chat doe.
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Phai thuc hién nghiém chinh viéc st dung cac trang thiét bi ¢4 nhan phu hgp
khi thao tac véi cac hoa chat déc.

4.6. Nhitng chit gay ung thu

Trong phong thi nghiém, mét s& hoa chit di duge xac dinh 12 nhitng chét
gay ung thu. Vi vay, viéc hiéu ro nhUng hoa chit nio 1a hoa chdt c6 thé gay ung thu
12 mot dicu rat quan trong (xem bang sau).

Bang 1. Nhiing chat gay ung thu va dét bién sir dung trong cac phdng xét nghiém

SO TT Cac chét hoa hec
« Cac chat gy ung thu va dét bién ré rang
1, Mot s6 chat alkyl hoa (dimethylsulfat, diazomethan, cac chét gidng ethy! va alkyl).
2, Chat chéng chuyén hoa va ic ché (azaserin)
3. Acetamid
4. 4-Aminodiphenyl
5. Orthotoluidin
6. Anisidin, 0-dianisidin
7. Benzidin
8. Hdp chat cé arsenic,arsenat
9, Dau croton, cac phorbol ester
10. Thionin
11. M4t s6 chat nhuém hoa mé, dac biét la cac chat nhuém DNA nhu rhodamin,
12 auramin, ponceau 3R, ponceau MX, xanh trypan, ethidium bromid
13, Hydrazin va cac dan xuat
14, Mot s& kim loai: Berylli, cadmi, thalli, niken va chi
1. Mt $8 hgp chét cha chrom nhu acid chromic
16. B-naphthylamin
17 B-propiolacton
18, Eéc dung mdi nhu benzen, 1.4-dican, chloroform, carbon tetrachiorid, cac
ydrocarbon halogen hoa khac.
18. Amizng
20. Ethylenoxid
21. Mét s6 khang sinh:streptozetecin, actinomicin
» Cac chit nghi gay ung thur:
1. Acridin, acriflavin,
2. Cac azid
q Acid cacodylic {hgp chat ¢6 arsen)
4. Dinitro fluorcbenzen
5. Hydroxylamin
6. Cac nitrit
7. Phenol (con la mdt chat doc than kinh)
a8 Céac chat hoa hoc sinh phéng xa : uranyl acetat
g Mét s6 thudc trir sau : DT, dieldrin
10. Ozon
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5. AN TOAN VE PHONG XA

Nhiéu hoa chat sit dung trong cac phong thi nghiém c6 hoat tinh phéng xa, vi
du: Mononucleotid ghi ddu nhu: methyl-*H-thymidin, uridin - 5- *H, Acid amin ghi
dau nhu "C-DL-valin, ...

Khi thao tac véi cic chit phéng xa phai déi m bao hiém, mic 4o choang,
deo khau trang, deo kinh, di ging tay cao su va phai hét stic can than,
tranh danh 46, rdi vai.

Khi thi nghiém xong, tét ca cac hoa chit phéng xa phai dudgce luu tri va cé
khu vue st dung riéng, ¢6 ddu hiéu riéng. Céac dung cu thi nghiém vdi chat
phéng xa phai duge sit I va rita theo mét quy trinh riéng bao ddm sach
hoan toan chait phéng xa.

Thudng xuyén kiém tra viéc 6 nhi8m phéng xa va khit phéng xa theo quy
dinh.
S8 lugng chit phéng xa nhap, st dung va thai phai ¢6 s6 kiém tra chat ché.

Nhing nguoi lam nghién citu vdi chdt phéng xa phai duge kiém tra sdc
khoe¢ va thi mau 6 thang mdt 1an, néu bao dim siic khoé mdi duge tiép tuc
lam viéc véichat phong xa.

Khi ¢6 46 v dung cu chiia chat phong xa. phai lap tide théng bao cho cd
quan chuyén trach st Iy theo quy trinh dac biét,

6. AN TOAN VE PHONG, CHONG CHAY
6.1. Phan loai chit chay, né

Dua theo tinh chét tu nhién caa sy chay va cic thiét bi chita chay, ngudi ta chia
nguyén Héu chay thanh 4 loati:

Loai A: Chat Héu ran théng thudng : Gidy, gb, nhua, cao su, vai,...

Loai B: Chét 16ng va khi dé chay nhu: X4ng, diu. mé. son, ...

Loai C: Cac thiét bi dién, dong cd, bs phan ngat dién, ...

Loai D: Kim loai dé chay, dé phan ung: Magnem (Mg) Natri (Na}, Kali (K)...

6.2. Cach su tri chay, né

Phai tuy theo ban chat chdy ma chiia cho ding cach, bdi vi néu dung sai chit
chiia chay nhiéu khi khong dap tat dudge chay ma con nguy hiém hon.

12

Loai A: D01 véi cac chat ligu ran théng thudng nhu: Gifly, g6, nhya, cao su.
val,..., khi cac vat liéu nay bi chay c6 thé dap Ilia bang nude hoic hoa chat kho.
Loai B: D41 véi cac chit Iong va khi d& chay nhu: Xang, ddu, md, son, ...,
khi cdc vat liéu nay bi chay c6 thé dap Mia bing CO, hoiic hoa chit khé.
Loai C: Da1 véi cac thiét bi dién, dong co, bd phan ngit dién, ... : Khi cac vat
lidu nay bi chay c6 thé dap la bang CO, hodc hoa chat kho.



—  Loai D: Dé1 v6i cac kim loai dé chav nhu Mg, Na, K, ..., khi céc vat lidu nay
bi chay 6 thé dap lia bang cach pha 18n kim loal chay bing hod chat dap
Iita khé.

6.3. Ddi voi cac thidt bi dién

Phong thi nghiém nao ciing sit dung rat nhiéu tl}ié’t bi dién, may méc. Dién giat
c6 thé tryc tiép gy chét ngudi, sée, bdng: dién c6 thé gy chay, nd, Vi vay

—  Khong dit cac thidt bi dién ¢ noi 4m thap, ust at.

— Phai hét stic cdn than khi sit dung cac thiét bi c6 dién thé cao.

—  Céc thiét bi dién phai c6 dudng day ndi véi dat. _

— Khong bao gid duge van hanh thiét bi dién véi ban tay udt.

- Phai kiém tra cac day dién bi sdn, rach. Khéng lam viée véi ddy dién bi ho
161 dong.

~  Dhai kiém tra ngay khi thiét bi ¢ tisng kéu la.
— Phai biét chinh x4c chd dit cAu dao trong phong thi nghiém,

~ Khi b dién gigt phai lap titc cit cdu dao dién, cfp citu ngudi bi giat kip thoi

va gui ngay dén cd s cAp cidu gan nhat.

Phéng thi nghiém phai duge thiét ké c6 du cac voi nude chita chay sao cho tdt ca
cac vi tri deu c6 thé ¢6 nude cGu hod, mdi phong thi nghiém déu phai c6 binh chita
chay CO..

6.4. D&i véi cac khi nén

Céc khi nén thudng duge st dung trong cac phong thi nghiém nhu: Q,, CO,, N,,

acetylen, propan, butan, ..., dé lam thi nghi¢m hodic dé dun nau, c6 thé gay chay,

nd, giy ngat hoic ton thuong cd nang. Mot s8 yéu ciu ddi vdi viée sit dung céc khi
nén nay la:

— DThai biét r5 loai khi ta & st dung.

— Cac binh khi nén phai duge dat thing dang.

— C4c binh khi nén phai luén duge déng kin.

~  Khéng bao git duge dit cac chét 1ong dé chay va cac binh khi nén ciing mdt chd.
— Phai st dung bd phan diu chinh (cac van} dung véi loai khi duge st dung.

— Khong duge tuy tién thi didu chinh hodic déng, mé khi nén bing b6 phan
diéu chinh khi khéng s dung khi d6.

— Khéng duge thao bd nip bao vé clia binh khi nén khi chua sii dung binh khi.
—  Khéng dugce dé déng bang hodc gén chat van binh khi.
— Phai sl dung xe ddy dé€ van chuyén cac binh khi 16n.

— Phai luén kiém tra tinh trang an toan ca binh khi va phai dinh ky phai
xem c6 sy rd ri khi hay khéng.

13



Phai kiém tra nhan méc binh khi dé biét vé loai khi chiia trong binh.

Binh hét khi phai duge ghi chi “binh rdong” trén vé binh.

KET LUAN

D& c6 thé bao ddm an toin trong phong thi nghiém, ngudi 1am thi nghiém phai
thitc hién nhitng diéu sau day:

1. Tao thoi quen lam viéc khoa hoc

Mac 4o blu. deo gang tay, dé1 mi blu (nit nén quin téc gon gang).
Khong dn, udng, hit thude trong phong thi nghiém.

Khéng bao gis ding pipet hut dich truc tiép bang miéng ma phai dung
pipet td ddng hoic qua hop cao su.

Rua tay thudng xuyén khi xong thi nghiém.

2. Giit gin ngan nap, sach sé ndi lam viée

Gilt noi lam viéc ludn sach sé, ngan nép, khéng duge dé biza bai cac dung cu
da st dyng.

Céc hoa chit dé dung chd, dung xong phai xép lai gon gang ngay.
Ghi nhan thude thi, hoa chat va dung dich rd riang.

Ghi nhin bao hidu nguy hiém khi stt dung céc hoa chat dée hai va eé khu
vuc su dung riéng.

3. Thue hién cac thao tac ky thuat dang

14

Khoéng dude van hanh may khi: Khéng quen diing. chua hiéu biét va chua
dude phép dung.

Doc k§ nhin hidu va ban hudng dan st dung k¥ trude khi st dung hoa chat,
thiét bi. Phai hiéu rd dic diém. tinh niang cac loai hoa chit, thiét bi trude
khi su dung.

Phai st dung cac trang thidt bi an toan ca nhan thich hgp khi lam viéc véi
cac hoa chat doc.

Pha ché, rét, van chuyén hoa chat phai hét siic cdn than

Hiéu qua trinh edp citu va biét cach xid Iy chuan xac khi ¢6 su ¢d xay ra.



Chuong 2
CACH SU'DUNG VA BAO QUAN DUNG CU TRONG PHONG THi NGHIEM

MUC TIEU

Biét sit dung va bao quan nhiing dung cu théng thudng trong phong thi nghiém
hoéa sinh,
NOI DUNG

Nhing dung cu thudng dung trong phong thi nghiém hoa sinh ¢6 thé chia
thanh 2 nhém dua theo chit ligu: Nhiing dung ey thiy tinh va nhiing dung cu bang
plastic hoie phén theo tinh nang s dung: Nhitng dung cu dé do ludng va nhiing
dung cu khéng dé do uong.
1. DUNG CU DO LUONG

Dé han ché sai s6 do nhiing dung cu nay giy ra khi dung can phai tuu §:

— Nhiing dung cu dé do ludng phai that sach sé.

—  Su dung o diéu kién nhiét 4 nhat dinh , thudng 13 & nhiét d6 phong (20°C).

— Khong duge dem dun néng nhiing dung cu nay.
1.1. Pipet

(6 2 loai pipet: Pipet thuy tinh va pipet tu déng,

Pipet thuy tinh: C6 2 loai: Pipet dinh mitc va pipet chia dé.

 Pipet dinh mu'c ( pipet c6 bau): Trén than c6 bau va c6 ngan dung dé 18y nhing
thé tich can d6 chinh xéc cao. Dung tich cla pipet ghi trén bau, 6 nhiéu loai: 2mL,
Sml., 10mL.

— Loai 1 ngdn: Dung tich cta pipet tinh tit ng&n dén phia dudi clia pipet.
— Loai 2 ngin: Dung tich cta pipet tinh tit ngdn trén dén ngan dudi.

Pipet chia d§: C6 nhi€u vach trén than dé chia dung tich trong 6ng. Loai pipet
nay dang dé 14y thé tich nhé 1/6mL, 1/10mL. Dé chinh x4dc¢ khéng cao,

Pipet tu dong:

Cé6 2 loai: Pipet ¢ dinh va pipetl ban ¢8 dinh.
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Pipet ¢6 dinh: Dung tich cua pipet ghi trén than. C6 nhiu loai: 20ul, 50uL,
100puL, 500pL, 1000pL.

Pipet bdn ¢6 dinh: L2 loai pipet ¢ thé diéu chinh thé tich dich cin ldy theo ¥
muén. Trén pipet ¢6 ghi dung tich t5: thidu va t8i da. C6 nhiéu loai pipet ban ¢d
dinh.

1.2, Buret

Buret thudng ding c¢6 dung tich 10mL. Trén thin buret ¢6 vach chia dd to1
1/10mL va 6 khoa . Buret dung dé chuén d6. Khi ding dé tranh sal s& vé thé tich

nén cho chay vdi tée do cham. Sau khi dung xong phai ria sach ngay, trang bing
nude cét, lau kho va boi mG vao khoa dé vranh bi ket

1.3. 6ng dong

6ng dong c6 nhiéu cd: 5mL, 10mL, 25mL, 50mL ,100mL, 200mL, dang dé dong

nhiing chét 16ng . D§ chinh xac khéng cao. Than dng ¢d vach chia d§. Than ong
dong cang 16n dd chinh xac cang kém.

1.4. Coc chia 49
Dung dé hoa tan céc chét va dong cac dung dich véi dung tich 16n khong cén dd

chinh xé4c cao.Céc thudng c6 chéan,than cée co vach chia d¢. Phan miéng cde rong
hon phin day ce. C8c chia b ¢o nhiéu loai: 100mL, 250mL, 500mL,1000 mL

1.5 Binh dinh mic
Binh ¢6 ¢6 dainho. Trén ¢d ¢6 ngdn danh dsu dung tich cua binh. Phan day
hinh ciu o6 ghi dung tich cua binh.Binh dé pha cac dung dich cén d¢ chinh XAcC cao

va cée dung dich bay hoi. Binh dinh mtc c6 nhidu ¢ 10mL, 50mL, 200mL, 500mlL,,
1000mL. '

~ ) -
2. DUNG CU KHONG DE DO LUONG
2.1 Dung cu bang thuy tinh
Nhitng binh thuy tinh véi kich 8 khéc nhau dude san xuét dé s dung trong
phong thi nghiém. Nhiing binh nay 6 thé duge dinh cd, cd thé khong. Sy dinh ¢0

chi 14 uée lugng nén khong dung dé xac dinh thé tich chinh xac. Nhing binh nay
chu yéu dé dung hoac chuyén dung dich tit binh chita nay sang binh khac, gbm céc
dung cu sau:

Cée 6 mé: C6 hinh tru miéng rdng, trén dinh c6 md. Thuong dung dé chuyén
ch&t 16ng sang binh khac.

Binh cdu: I)éy binh rfng, ¢ hep. Loal binh nay ¢6 dung tich 1n: 1lit, 5lit.
Thudng dung dé chda dung dich.

RBinh nén: C6 hinh thon, ¢ hep. Thudng dung trong chuan do.
Bé cat

'Bb chung cdt dung dé et nudc, c&t khi thu hdi dung méi da dang hoiic dé tinh
ch& dung méi cdn dg tinh khiét
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Céu tao b6 cdt: Bo cat gdm: Mot binh cit ¢ 6ng ngang, mot &ng sinh han, mét
binh hing. Cac b phan nay duge ndi véi nhau bang nit lie tot.

Binh cdt ¢6 dung tich 1lit hodc 5lit. Binh ¢ ¢8 dai dé cat dung méi c6 d¢ sbi
cao. Binh ¢6 2 ¢6 dé cit dung maoi d& ban.

Ong sinh han: Db dai 6ng phu thude dung méi cit. Dung mdi ¢ do s6i thap
nhu ete, ete ddu hod, cdn methylic diing 6ng sinh han 500- 600 mm. Dung méi c6 dd
361 cao dling 8ng sinh han ngin hon, khoang 200 mm.

Phuang phdp cdt
- C4t dudi ap sudt binh thusng: Cat nude va tinh ¢hé dung méi.
—  C&t phan doan dudi 4p suat binh thudng: D& tach hén hgp nhiéu dung méi.
— Cat dudi ap suat giam: Thudng dung chiét xudt mdt sG chat.
~ (Cat phan doan dudi ap suit gidm.
2.2. Dung cu bing plastic

Nhiing dung cu bang plastic dung trong phong thi nghiém ¢6 uu diém so véi dung
cu thuy tinh: it bi vd,khong dét va an toan hon vi ¢6 thé ditng mét 1dn. Nhung ching
cling ¢6 nhitng nhude diém nhu:dé tham vdi khi, dé bi oxy hoa, bi thay d8i bai pH va
khéng khi triing duge. Vi vay khi st dung dung cu bang plastic can chu y:

— Khéng s dung dung cu bing plastic d8i véi nhitng chat oxy hoad manh

~ Nhiing dung cu nay khéng dé tiép xic truc tiép véi Iiia hodc kim logi néng.

3. BAO QUAN DUNG CU THUY TINH
3.1. Ria dung cu thuy tinh

Nhiing dung cu thuy tinh sau khi lam xong déu phai rita sach ngay. Dung dich
rua cé thé chuan bi: 47g natri phosphat (Na,PO,), 28g natri oleat. Hoan thanh
500mL v3i nude cat.

Nhitng dung cu bdn phai ngdm trong dung dich hén hgp: Natri hodc kah
dicromat va acid sulfuric trong 24 gid. Sau khi ngdm vdi dung dich sulfocromic
dung cu phai riia sach véi nude thudng, trang bing nude cit va dé kho trén ban,
trén gia hoac ta sdy. Chi ¥ v6i nhitng dung cu do ludng biang thuy tinh phai lam
kho bing khong khi tranh 1am bién dang thuy tinh lam thay d6i dé chinh x4c.
Dung cu chia d§ chinh xdc cAn rita can than dam bao that sach va kho trude khi
dung. N&u phai dang dung cu thuy tinh con uét phai trang tit 2 dén 3 1an bing
dung dich sé dung.

Riéng dung cu thuy tinh dung bac nitrat ( AgNO,) rita hoan toan bang nudc
thuong roi trang biang nudc cat

Cach pha dung dich sulfocromic:
Dung dich dac gém: Kali dicromat 50g nghién nha
Acid suifuric céng nghiép 500mL
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Gan 14y dich rdi thém vao 1 thé tich acid moi.
—  Dung dich lodng gdm :
Dung dich Kali dicromat 10% trong nuée 1 thé tich
Acid sulfuric ¢dng nghiép 1/2thé tich
P& acid vao dung dich dicromat rdi léc déu.
3.2. Md boi khoa thuy tinh
MGd béi khoad buret:
Lanolin
Vaselin
Haj md nay 14y lugng bang nhau. Pun cach thuy cho tan hét, tron déu.
Néu buret dung kalipermanganat thi dung vaselin tinh khiét dé béi.
Md béi khod chan khéng:
Farafin
Cao su sdng

Hai chit nay 14y lugng bing nhau. Dun chay rol tron déu.

18



MOT SO DUNG CU THUGNG DUNG TRONG PHONG THi NGHIEM
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Hinh 2.4. Cach stf dung pipet
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Hinh 2.6. Binh dinh muc

Hinh 2.9. Céc cd mo

Hinh 2.8. Binh n6n
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Hinh 2.10. Bo ¢
a. Binh cat; b. Ong sinh han; ¢. Binh hiing

Hinh 2.11. Binh ¢4t
a. Binh ¢ ngan

b. Binh ¢8 dai

c. Binh 2 ¢




chuong 3

CAC DON V] VA HE THONG DO LUGNG TRONG HOA SINH

MUC TIEU

1. Sinh vién biét cach doc ding tén cac loai don vi quéc té& sit dung trong linh
vuc Hoa sinh.

2. Sinh vién trinh bay dugde cach d&i qua lai giita cac loai don vi thudng dung
va don vi SL.
DAI CUONG

Ngay tif nam 1948, Héi nghi toan thé vé trong lugng va do lusng Qudc t& da
quyét dinh dinh nghia cae don vi dung cho céc linh vue khoa hoc khac nhau. Dén
nidm 1960, Danh muc dé goi la hé théng don vi qudc t& va dude goi tAt 1a hé théng
SI {Systemes international unites) da duge thiét lap. Hé théng don vi Quée té duge
ap dung vao trong Y hoc tir thang 5 nidm 1977 va cho dén nay nhiéu nudce di ap
dung trong dé ¢d nude ta.

Hé théng SI danh diu sy phat trién cia hé théng do ludng; cé ba loai ddn vi:

— Don vi ¢6 86 (d6 dai, khéi lugng, thai gian, cudng do dong dién, nhiét do
déng hoc, cudng dé 4nh sang va lugng chat).

—  Don vi dan xuat (m? m® m/s, mol/L).
— Don vi phu (Radian, Steradian).

Khi st dung cic don vi cd sd va nhitng don vi din xudt biéu thi cac théng s8
sinh hoc cua ngudi, ngudi ta thuong ding nhiing bdi sd va ude s6 thap phan cta
ching.

1. CAC BON VI THUONG DUNG

1.1. Don vi khéi lugng - Kilogram (Kg) va cac bdi s&
— Kilogram (kg)
— Gam (g) = 0,001 kg = 10° kg
— Miligam (mg) = 0,001 g=10%°g
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— Microgam (ug) = 0,000 001g = 10° ¢
— Nanogam (ng) = 0,000 000 001g =10 ° g
~ Picrogam (pg) = 0,000 000 000 001g = 10" g
1.2. Don vi lugng chat - mol va cac bai sé
- Mol
— Milimol {(mmol) = 0,001 mol = 10° mol
-  Micromol (umol) = 0,000 001 mol = 10° mol
— Nanomol ( nmol) = 0,000 000 001mol = 10" mol
—  Picromol (pmol) = 0,000 000 000 001mol = 16 mol
1.3. Pon vi thé tich
— Lit (L) = 0,001 m®*= 1dm"
— Decilit (dL) = 0,1L
- Millit (mL) =0,001L = 10%L
—  Mierolit (uL) = 0,000 001° L
1.4. Pon vi thai gian
-  Giy (s)
— Phat ( min) = 60 giay
~  Gid (h) = 60 phit = 3600 gidy
1.5. Pon vi nong dé
1.5.1. Nong dé luang chét:
— Mol /lit ( mol/L)
~  Milimol / lit (mmol/L)
- Micromol / lit (umol/L)

— Nanomol / lit { nmol/L)

—  Picromol/ lit ( pmol/L)
1.5.2. Nong dé khoi luong:

—  Gam /it ( g/l)

— Miligam / lit (mg/L)

— Microgam / lit {(ug/L)

— Nanogam / lit (ng/L)

— Picrogam / lit (pg/L)
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1.5.3. Nong dé duong lugng:

- Equivalan ( Eq) = Mol x hoi tri

— Mil Equivalan ( mEq) = mmol x ho tri
1.6. Don vi hoat do ctia Enzym
1.6.1. Pon vi cii— U:

M6t don vi hoat dd cta enzym (U) 1a lugng enzym xic tac su bién ddi mot
micromol cd chit trong mét phiit & nhing diéu kién xét nghiém nhat dinh.

_ 1U = 1pmol/phuit.
1.6.2. Don vi méi - Katal (Kat);

M6t don vi hoat dd clia enzym (Kat) 12 lugng enzym xic tac sy bién déi mot mol
cd chét trong mét gidy va trong di¢u kién xét nghiém nhat dinh.

1 Kat = 1mol/giay

I mKat = Immol/gidy = 10 Kat
1 pKat = 1lpmol/gidy = 10 Kat
I nKat = Inmoligidy = 10°Kat

2. CHUYEN PdI GIJA CAC DON VI CU SANG DON v] SI VA NGUQC LAI

2.1. Chuyén d8i tit don vi ndng do lugng chit sang néng dp khéi lugng va
ngugc lai

1
- g/L x = mol/L hodc g/L = mol/L x TLPT
TLPT
1
- mg/L x = mmol/L hodec mg/L = mmol/L, x TLPT
TLPT

2.2. Chuyén déi tir don vi ndng d9 luwgng chét sang néng dé dwong lwgng va
ngude lai

Immol/L x hoa trj = imEq/L
1

mEq/L x = 1mmol/L

hod tri
2.3. Chuyén don vi hoat d§ enzym tir U/l sang Kat/L
U/L x 16,67 = nKat/L,
nKat/L x 0,06 = U/L,
3. LY DO SU DUNG BON V] Sl
— Véphap ly: Can théhg nhat cac loai don vi trén toan thé gigi.
— Vé khoa hoc: Biéu thi theo don vi mdi gitp ta hiéu ré hon méi lién quan

'sinh Iy gitta cdce chat,
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Chuong 4
PHUONG PHAP CAN

MUC TIEU

Sinh vién sit dung dude cn dang trong phong thi nghiém mét cach chinh xéc.

NOI DUNG

Can duge dung dé xac dinh trong lugng cua vit. Can la dung cu khéng thé
thi€u trong mbi phong thi nghiém. Can ding trong phong thi nghiém phai 1a nhiing
cin tét.
1. TIEU CHUAN CAN TOT VA MOT SO LOAI CAN THUGNG DUNG
1.1.Tiéu chudn can tat

Mot cén t6t phdi c6 3 tiéu chudn sau:cdn ding,can tin va cin nhay

Cén ding: Khi can trong lugng cha vit phai ding bang trong lugng cita cie qua
can da duge thang bang.

Can tin: Khi can nhiéu 1an bing cach dit vat ¢ nhing vi tri khac nhau trén dia
cén két qua van khéng thay doi.

Can nhay: Khi d¢é m6t lugng chat rat nhé 1én dia ¢dn.can bi mat thing bing
1.2. Mot s6 loai can thudng dung trong phong thi nghiém
M4t phong thi nghi¢m thudng dung t8i thiu ba loai can sau:

Cin dia: Dung dé can nhiing vat c6 trong lugng tir 20g dén 10kg.Cé thé can
hon hoéc kém 0,5¢.

Can quang: Can duge vat ¢6 trong tir 0,05g dén 20g. C6 thé can hdn hodc kém 0,01g.

Cén chinh xdc: Dung dé cin nhing trong lugng ti¥ 1mg dén vai gam. D6 chinh
xac ti 1/10mg dén 1/100mg. Can chinh xac cé nhiéu loai:

~  Cén dao dong tu do ¢dn goi Can phan tich
— Cén khéng dao dong

— (Can day

— Céan ghi ty déng

— Cén dién ta

Can chinh xac ¢6 d6 nhay 1/10mg 1a dl dirng cho phong thi nghiém sinh hoa.
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2. CAU TAO CUA CAN -

Can c6 ba bd phan chinh: B phan dao dong,bg phéan ¢0 dinh,dé can cung vii
nhitng &c diéu chinh thang bing va 16ng kinh.

2.1. B4 phian dao dong
Bd phan dao déng gdm: Can can ,bd phén quang treo.

_  Can can: Trén c6 nhiing bd phan nhu dao can, kim va nhing khéi kim khi
nhé dé didu chinh thang bang va dé nhay.

— B phan quang treo: Hai quang cung nhu hai dia cin déu dude danh dau
biing chil hodc bing 8. Do vi tri cia chung trén cdn can khong thé ndo xao
16n duge.

2.2. B6 phan ¢4 dinh
GAm: CHt can, tay ¢in va nhiing bg phan him
2.3. D& can cung vdi nhitng é¢ diéu chinh thing bang va l6ng kinh.

Dudi 46 can vé& phia sau 13 mdt chan c6 dinh, vé phia trudc la 2 dc dé diéu
chinh thang bing.Quan sat sy thing bang cla cin 14 mét qua doi hodc mdt ong

thiang bang ding bot khi. Nhitng c¢an c6 d¢ nhay ti 1/10mg cdn ¢6 1éng kinh dé
tranh anh huéng ctia gi6, anh hudng cua nhiét dé va dd bui.

3. QUI TAC SU DUNG CAN.

Trude khi s& dung can phai kiém tra vai lin do thing béng cla diém o. Khi si
dung can phai tuin theo 3 qui tac sau day:

—  Khéng bao git dat thém vao hogc 14y bét ra nhing qua can,bi,vat dé cin du
rat nhé khi chua ham cén.

—  Sau khi dit thém hodc 14y bét qua cidn mdi tha cén ty do, rdl quan sat dao
dong cia kim. K&t qua chinh xéc khi dao dong dy d6i xtng véi diém 0

~  Phai st dung cAn ding phuong phap: D6 1a phai hiét st dung qua can: Dat
vat phai cin 1én dia can bén trai, con dia cin bén phai d4at mét qua cdn ma
ta ude lugng ning hon vat dem can. Néu qué can dé that sy nang hon vat
dem cén thi ta dat tra vao vi tri trong hép, rdi thit lai vdi qua khac bé hon
bén canh qua vira dat trd vé. Ti€p tuc nhu vay cho dén khi giap qua cin nhe
han vat can. Dé vén qua can dé trén dia can rdi dat bén canh mét qua cin
nho han (qua tiép theo). N&u qua cAn mdi thém ning qua, thi lai ti€p tuc
thi véi nhitng qué £i8p theo. Con néu qua cAn mdi thém chua di nang thi
et dé yén trén dia cing qua thi nhat. Roi lai lan lugt thit véi nhing qua
can khac nhd hon. Tiép tuc nhu th& cho dén khi dat duge thang bang.

Céch st dung qua can nay phdi duge ap dung cho tat ca cac logi cin thuong va
cin chinh xac.

4, CAC PHUONG PHAP CAN
C6 thé sit dung nhitng phuong phép cin sau:
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4.1. Can don

Dau tién kiém tra vi tri kim gin khong. Réi can bi. Dat duge thing bing thi dat
qua cin ding bing trong lugng cin cAn. Thém dan vat cdn cin vao phia bi cho dén
khi thing béng trd lai.

4.2, Can kép

Vat dinh ¢4n dugdc can 2 lan. Lan d4u dit 1én dia bén trai, 1dn sau dit 1én dia
cdn bén phai. LAy trung binh céng két qua ctia 2 14n can .

4.3. Can dién 0

_Thudng ¢6 ban hudng din sit dung cén. C6 thé tém tat mot 8 thao tace chinh:
Kiém tra d¢ thiang bing cta cin, Can bi. Réi cho vat cdn can vao bi dé can. Loai can
nay thao tac don gian, nhanh.

5. BAO QUAN CAN

— Can phai dat 6 ndi vitng chic, cao rdao, khdng c6 anh sang chifu vao. Can
chinh xac ¢can phai dit § mét noi 8 dinh.T6t nha't nén c6 budng riéng.

— Khi di chuyén phai nhe nhang, phai thio quang vi doén can.

~ Khdng c¢dn qua stic can. Stc cin 13 trong lugng tdi da c6 thé dat 1én dia can
va duge ghi trén can can.

— Khéng 44 tryc tidp hoa chét 1én dia can

— D61 véi cAn phan tich phai ludn kiém tra qua cAn.
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Chuong 5
THUOC THU TRONG PHONG THi NGHIEM

MUC TIEU

1. Danh gia ddng vé chét lugng, cong dung cfia hod chat dya trén ndi dung
cua nhan bao bi ho4 chat.

2. Hiéu duge cac cach bidu thi néng dd cta dung dich diung trong phong thi
nghiém.

3. Pha dude cic dung dich chudn d9 cd ban va cac dung dich khéc ¢6 néng d
cin thiét theo nhitng phudng thic hay gap trong phong thi nghiém.

Ngay nay, trong cic phong thi nghiém ty déng hoa cao, dutng nhu viée chuén
bi cac loai thude thl do nhitng can bg ky thuat cta phong thuc hién 13 it cin thiét.
Hau hét nhitng vét liéu phuc vy cae thi nghiém duge ban bdi cac hiang sdn xust va
dudi dang "kit" dung duge ngay. Tuy nhién, & nhiing phong thi nghiém ¢6 lién quan
dén viée nghién ctiu khoa hoc hodic cac phén tich dic biét, mét 8 thude thi cin
phai tu pha ché tai phong. Béi vay, nhitng hidu bist v& hoa chat, dung dich, dung
dich chudn, dung dich dém, nuéc cat... 1a cAn thiét, Chuong viét nay chi yéu dé cap
dén cach biéu thi néng d¢ ctia dung dich va cach pha cée loai dung dich chinh cfia
phong thi nghiém lam sang.

1. HOA CHAT VA PON VI PO LUGNG

Céc hod chat ton tai véi khodng rong vé chit lugng tinh khiét: Loai hoa chat
duge dung (analytical reagent grade-AR); loai hoa ch&t tinh Kkhiét hoid hoc
{(chemically pure-CP); loai hod chat tinh khiét cao (ultrapure); loai hoa chat thude
Dugc dién quéc gia... Trén nhin bi ctia ho chit (hodc thude thu) c6 ghi ty 16% tap
chét va chit "AR" hay cum ti "diung cho xét nghiém" (for laboratory use). Nhitng
loai hod chét nay dam béo d¢ tinh khiét ¢ ding cho hiu hét cac xét nghiém théng
thudng ctia phong thi nghiém. Loai hoa chét tinh khiét cao dude dung trong cae
budc tinh ché nhitng sdn pham dic biét nhu sdc ky 16p mdng, hép thu nguyén t,
phép do huynh quang, qua trinh tiéu chuin hoi hodc nhitng ky thuat khac c6 yéu
cAu nghiém ngit vé& do tinh khiét cta hoa chat,

Nhitng nhén bao bi khac nhdm chi ra d6 tinh khigt ddm bao cho cac phén
tich 1am sang, bao gébm: Tinh ché (purified), thyc hanh (practical), k¥ thuat chuyén
mon (technical) va thuong mai (commercial). Vi khéng c6 tiéu chuén cho nhitng
nhén trén nén chat lugng cha thude thit c6 thé thay ddi tit noi san xut nay dén noi
san xudt khac.
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Nhitng miu chuén duge su dung trong phong thi nghiém }am sang thong
thudng gdm c¢6 mau chuén bac I (primary standard), mau chuin bac 11 (secondary
standard), hoac miu chuin tham chiu (reference standard). MAu chuén bac I
gianh cho céc loai thude thii hay hoa chit tot hdn va bang cach cin hoac do lutng
true tiép dé pha ch& cac dung dich miu nay véi ndng do duge biét chinh xac. Mac d6
x4c thye ctia miu chudn bac I 12 99,98% so véi dé xuft cua Hiép hé qubc té vé db
tinh khidt vA hoa hoc cho phép (International Union of Pure and Applied
Chemistry). Mic do tinh khiét x4c thue nay thudng cao han gid1 han c6 thé dat dugc
hay c¢dn thiét gianh cho nhiing méu chuan dugc st dung tai cic phong thi nghiém
lam sang. MAu chudn bac II 13 nhing dung dich miu ma nong 49 xac thyc ctia
chiing khéng thé dinh lugng bing cach do luong chét tan va chi xac dinh dude dya
trén k¥ thuat pha ché né tif dung dich mau chudn béc T theo tinh toan. MAu chudn
bac I dAm bao sit dung cho nhiing phén tich l1dm sang va la tiéu chuan duge dung
phé bidn nhit. Nhing miu chuan tham chiéu duge phat trién dAu tién bdi van
phong quéc gia vé cac mAu thit (the National Bureau of standards) va bao gbm
nhitng chat kho tinh ché, thi du nhu cholesterol, bilirubin. Nhing mAu chudn tham
chidu duge dua ra cing cic dac tinh 1y, hoa cua ching. M#e dit nhiing mau chuéin
nay khong dat dugde ty 1& % tinh khiét dic bigt nhu nhing mau chuén bac I, chiing
vAn c6 thé duge st dung trong phén tich 1dm sang dé xac dinh ndéng 46 clia cac miu
xét nghiém hay xéc dinh néng d6 ca cdc miu chudn bac .

Hé théng do ludng ap dung trong cac phong thi nghiém ldm sang 14 hé théng
dua trén hé phén s§ thap phén, cdc don vi chuan bitu thi vé trong lugng, d¢ dai, thé
tich va thdi gian tuong dng la gram, mét, lit va giay.

B8ANG HE THONG DO LUONG

Tién t& Ky hiéu Luy thira cta 10 Phéan s& thap phan

exa E 10% 1.000.000.000.000.000.000
peta P 10" 1.000.000.000.000.000
tera T 10% 1.000.000.000.000
giga G 10° 1.000.000.000
mega M 10° 1.000.000
kilo K 10° 1.000
hecto h 107 100
deka da 10! 10
deci d 107 0.1
centi c 102 0,01
milli m 107 0,001
micro u 10% 0,000.001
nano n 107 0,000.000.001
pico p 1072 0,000.000.000.001
femto f 10718 0,000.000.000.000.001
atto a 108 0,000.000.000.000.000.001 |
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2. DUNG DICH VA CACH BIEU THI NONG PO DUNG DICH

Dung dich ¢6 thé duge dinh nghia nhu 13 mét hdn hgp ddng nhit cia hai hay
nhiédu chat. Chat dudge goi 1a chit tan khi nd duge hoa tan trong mét dung dich,
khudn chat 16ng (matrix) dilng dé hoa tan chét tan goi 1a dung méi.

Néng dd cia mét dung dich 13 lugng hoa chit (chat tan) cé trong mdt trong
lugng hay mét thé tich nhat dinh cha dung dich vA ¢6 nhidu cach bidu thi khac
nhau. Théng thudng, ndng 46 cta cac dung dich duge biéu thi bang: Néng dé phan
tram (percent solution), néng dd phan tiI gam/it (mol/l = molarity), néng d6 phan
tt gam/kg dung mdi (mol/l = molality), néng d6 dudng lugng (normality).

2.1. Dung dich phan tram

Cac dung dich nay c6 ndéng dd biéu thi bing phan tram (%) titc 1a s& lugng chat
tan trong 100 don vi dung dich. Ba cach biéu thi dung dich phén trim: Trong
lugng/trong lugng (% wiw), thé tich/thé tich (% v/v) va théng thudng nhat la trong
lugng/thé tich (% wiv). :

— Trong luong/ thé tich (% wiv) duge dung 1a don vi do 1udng khi chit tan 1a
chat rdn va dung mdi & thé 10ng. Néng d§ % wiv thi du nhu 5% wiv, duge
hiéu rang ddn vi do ludng caa néng d6 dung dich 1a gram/100 mi. Nhu vay,
dung dich 5% w/v 1a tudng duong vdi 5 g chit tan trong 100 ml dung dich.
Khi tinh toan dung dich % w/v ngudi ta mudn xac dinh ¢6 bao nhidu gram
chit tan can cho 100 ml dung dich.

- Trong lugng/ trong luong (% whw) 1a ndng dd phan tram duge tinh vdéi
trong lugng cua dung dich va don vi do ludng trong lugng la gram.

— Thé tich! thé tich (% viv) 1a ndng 46 phén tram cha dung dich duge dung
khi chat tan va dung moi déu 14 chat 16ng. Don vi do ludng déc trung 13 ml
chit tan trong 100 ml dung dich.

2.2. Néng do phan tu gam/lit

La néng d6 cta mdt dung dich dude xae dinh bing sé phan tif clta chat tan
trong mdt Yt dung dich va don vi do lidng 14 mol/L.hay M. Mot phén td (mol) chat
tan bing trong lugng phan tit gam ctia né. Biéu thi clia hé théng don vi qudc t&
(Systeme International - 8I -d' Unite's) cho néng d& phan tit truyén théng 1a s8
phan tit chdt tan trong thé tich cta dung dich duge gidi han la lit. Biéu thi hé
théng don vi qudc t& cha ndng dd ¢6 thé 1a mol/L, mmol/L, pmol/L va nmol/L.

2.3. Néng dé phan tir gam/kg dung mdi

La ndng do ctia mdt dung dich dude xac dinh bang s8 lugng clia chét tan trong
1kg dung mdi. Néng dd nay déi khi bi nhdm 1&n véi néng d6 phan t gam/lit, nhung
thuc ra viée phan biét giita hai cach biéu thi ndng 46 dung dich nay ciing dé dang
bdi vi ndng d6 mol/kg Iudn ludn duge biéu thi bing trong lugng/trong lugng hay
phan tit gam/kg va duge xac dinh bang sd phén ti gam (mol)/1000g (1kg) dung méi.
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2.4. Néng 46 duong luong

Puge dinh nghia la 6 duong lugng gam trong lugng chat tan trong mét lit dung
dich (equivalent weight/1lit = Eq/L). Mot dudng lugng gam cua mot chat tudng
duong véi trong lugng phén tit cia chat chia cho hoé tri ctia chat d6. Nong d6 duong
lugng goi 1 ndng 49 nguyén chudin, ky hiéu 1a N.

— Puong lugng cia mot mubi bing trong lugng phéan ti cha chat chia cho
tdng 6 hoa tri clia goce acid,

Thi du: NaCl Cl =1, Eq = M (trong lugng phan 1)
CaCo, Co, =2, Eq = M/2
Feg(804)3 3804‘2' = 1 Eq_ = MJ"G

— Puong luong ciia mot acid hay mét base 13 lugng chat do Ung vél 1 ion
H* hay OH' tham gia phén iing.

Thi du: HCl Eq=M
H,S0, Eq = M/2
H.PO, Eq = M/3
NaOH Eq=M
Ba(0H), Eq=M/2

—  Duong luong ciia mét chét oxy hod khi 12 Tugng chét d6 tuong Ung vl
sy trao ddi 1 dién ti trong phan ing.
Thi du: Phan ting oxy hoa kali iodua bing sat (III) sulfat
9Fe + 2" ---> 2Fe® +1,°
9Fe® + 2e ----> 2Fe*
Vay Fe,(80,); c6 Eq=M/2
2.5. Mili dudng lugng
Trong nhiing xét nghiém hoa sinh, khi dinh lugng cac chat dién gi‘éi (dac hét
46 véi cac chat dién giai trong huyét tuong), ngudi ta biu thi két qua bang nong 4o
ion (cation va anion) nham thidt lap ion db (iono - gramme). Boi vay, ngudi ta
khong biéu thi lugng cac chat dién giai bang g/L va cach biéu thi nay khéng dé cap
t4i hoa tri khac nhau cla m3i ion, khéng c¢é ¥ nghia thuc t& Nhiing ion chinh ¢6
trong mau la K, Na’, CI, CO,H, Ca®, Mg®, PO,H?. Néng dé cla nhiing ion nay
duge bidu thi bang mili duong lugng (mEq) dua vao hoé tri cia cac ion.

Trong lugng mili duong lugng cua mdi ion dude tinh nhu sau:

nguyén tit lugng cla ion NTL
1 mEq = . =
ho4 tri cia ion HT
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1 mEq Na* =~213-mg =23 mg

1 mEq K* =:-3-1—%mg=39 mg
1 mEq Ca* :%ng=20 mg

1 mEq Mg*" =2—z’£mg =12.2 mg

1 inEq Ct ——*?élémg:35.5 mg

Nbng d6 ca ion trong dung dich tinh ra mili duong lugng (m¥Eq) bang cach chia
néng d6 cla ion d6 bifu thi bing mg trong 1lit dung dich cho trong lugng mili

duong lugng cua ion:

néng 6 mg/L HT
Néng 46 (mEq) = = ndng d6 mg/L x
NTL NTL
HT

Tac dung thye t& cfia sy biéu thi ndng d¢ ion bing mEq ¢6 thé nhéan thiy § 2 thi
du sau:

2) Huy#t tuong ¢6 ham lugng ion Na*1a 3260 mg va ham lugng ion CI' 1a 3656 mg

Biéu thi ra mili dudng lugng, ta cé: '

INa*]= %29 =142 mEq

c1-)= % =103 mEq

¥

Nhu vy, néng db cda ion Na* va ion Cl trong huyét tuong khong cling nong 4o
ion, lugng ion Na* thita (142-103) 14 39 mEq sé k&t hgp véi anion khac va chu yéu
dudi dang natri hydrocarbonat.

b) Nude tiéu chita 6900 mg Na* va 10.650 mg CI
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Biéu thi theo mEq, ta cé:

[Na*] nudc tiéu = 6—2%(1 =300 mkq

10650

-

Ry

[Cl'] nude tiéu = =300 mEq

Nhu vay, trong nudc tiéu cic ion Na* déu két hgp véi ion Cl va su bai xudt cia
92 ion nay c¢6 ciing mdt ndéng dd ion (isoionic).
3. CACH PHA DUNG DICH PHAN TRAM

Cac dung dich phan tram duge pha gin ding bdng cach can hoac dong mét
lugng chét can thiét dé hoa véi mét trong lugng hay mot thé tich dung dich.
3.1. Pha 300 g dung dich NaCl 20% w/w nhu thé& nao?

- Trong lugng chét tan NaCl can thiét la:

20 g NaCl

g NaCl= ——— x 300 g dung dich ¢4n ¢6
100 g

= 60 g NaCl
- Trong ludng ctia dung moi hod tan (nuéce cat) la:
300g dung dich cin c6

60g NaCl
240g dung mdi (H,0)

Hoa tan 60 g NaCl vét 240 g H,0
3.2. CAn bao nhidu g cua glucose d& pha 100 ml dung dich 10% w/v?

—Ap dung cong thic sau:

Xg .
% X ml dung dich can pha
100 ml

—Lugng glucose can thiét la:

10g . .
g = % 100 ml dung dich can pha
100 ml

= 10 g glucose
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Cho 10 g glucose vao bink dinkh mic 100 ml, thém nudc cdt cho dén khi
dat thé tich toan phan ctia dung dich hoa tan la 100 ml.

3.3. Cin bao nhiéu ethanol 4& pha dugc 150 ml dung dich 15% v/v?

mL = ethanol x 150 mi dung dich cén pha
100 mL

= 22.5 mL ethanol

Tron 22,5 mi ethanol vdi 127,5 ml nude cét

3.4. CAn bao nhiéu mudi natri carbonat (Na,C0;) khan dé pha 1500 ml dung
dich Na,C0; 5% ¢6 ty trong 1.050?

— 1500 mL dung dich Na,C0, 5% c6 trong lugng:
1500 x 1.050 = 1575 g

- Trong lugng mudi Na,C0, can dé pha dung dich:
10

157

=

5%x1075
=X = O—% =78,57g natri carbonat

-D
-X

'

3.5. CAn bao nhiéu muéi Na,C0;, 10H,0 dé pha 2000 ml dung dich Na,C0; 5%
co ty trong 1.050?

—~ 2000 mL dung dich Na,C0, 5% c6 trong lugng:
2000 x 1.050 = 2100 g
- Trong lugng mudi Na,C0, khan cAn dé pha dung dich:

100 -5 5x2100
' > R=—

- =105 Na,CO, khan
2100 - x 100 & Magtt3

- Trong lugng mudi Na,C0,;, 10H,0 can dé pha dung dich (phéan td lugng cua
Na,C0, khan = 106, phén tit lugng cua Na,C0;, 10H,0 = 286):

; 106 x 286
106 -5 _, - 106

=280g Na,CO,, 10H,0
286 — x 106 2773 2

3.6.V&i 300 g mudi NaCl pha dude bao nhiéu dung dich NaCl 10% co6 ty
trong 1.071? '

Goi x la thé tich clia dung dich NaCl 10% pha dugc.
Ta ¢6: 1.071 x £ = 1.071 x g trong lugng dung dich NaCl 10%
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10010 5 - 100300
1.071x - 300 10x1.071

3.7. Vdi 60 g raudi Na,C0,, 10H,0 (phan ti lugng = 286) pha duge bao nhiéu
dung dich Na,C0; 4% c6 ty trong 1.040?

— Goi x' 1a trong lugng Na,C0,; khan (phan tif lugng = 106) tudng ng v8i 60 g
Na2003, 10H20

= 2861 mL

286-106 , 106x60
S X ="

=23g Na,CO, khan
60 - x' 286 '

- Goi x 12 thé tich dung dich Na,C0, 4% pha dude:

100 -4 N _100x23

_ x=————=540 mL
1.040x - 23 4x1.,040

3.8. Can bao nhiéu HCI dugc dung dé pha 2000 ml dung dich HC1 10% cé ty
trong 1.047?

~Trong lugng ctia thé tich dung dich HC1 10% c¢én pha:
2000 x 1.047 = 2094 ¢
- Trong lirdlng HCI nguyén chit can dé pha dung dich HCl 10%

100 - 10 10x 2094
> X=—

- 9094 g HCl nguyén chat
.2094 — x 100 g i nguyen

- 88 lugng HCI duge dung can:
HCl duge dung 1a dung dich HCY 34% ¢6 ty trong 1.169

100 - 34
S X= % =616g dung dich HCt 34%

x—209,4
616 _
= 527,8 mL dung dich HCI 34% cé ty trong 1.169
1.169

3.9. V&i 120 mL dung dich H;S0, 60% cé ty trong 1.498, pha duge bao nhiéu
dung dich H,S0, 5% c¢6 ty trong 1.032?

—Trong ligng cua dung dich H,S0, 60%:
120 x 1.498 = 179,76 ¢
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- 88 g H,80, nguyén chat ¢6 trong dung dich H,30, 60%:

100 -60 ,
. o x= £0x179,76 _ 107,8g H,80, nguyén chat
179,76 —x 100

- Goi x 1a thé tich dung dich H,S0, 5% c6 ty trong 1.032 pha duge.
Trong lugng cia dung dich H,S0, 5% pha duge:
1.032 xx=1.032x

100 -5 _100x107,8

- X = 2089 mL
1.032x - 107,8 5x%1.032

Vay: Thé tich ctia dung dich H,S0, 5% c6 ty trong 1.032 pha duge 1a 2089 ml.

3.10. Véi dung dich NaOH 50% c6 ty trong 1.530 pha nhu thé nao dé cé dung
dich 10%?

50% 10%
10%
0% /v o 4091
(nudc) 0
10 .
Vay: = 6,5 mL dung dich NaOH 50% can 40 mL nudc.
1,630

3.11. Vi dung dich NaOH 30% c¢6 ty trong 1.333 va NaOH khé (65%) pha
thanh dung dich NaOH 50% nhiu thé nao?

30% 15%
50%
S
65% 20%
15
Vay: = 11,2 ml, dung dich NaOH 30% thém 20g NaOH kho.
1,333

3.12. Vgi dung dich HCl1 10% c6 ty trong 1.047 va dung dich HCl 34% cé ty
trong 1.169 pha nhu th& nao dé cé6 dung dich HCI 20%?

10% 14%

™S 7

20%
Sa

34% 10%
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Vay:

14 10
= 3,4 mL dung dich HCl 10% thém
1,047 1,169

= 8.5 mL dung dich HC] 34%,

3.13. Véi dung dich HC1 5% ty trong 1.023 va dung dich HC1 30% ty trong 1.149
pha nhu thé nao d€ ¢6 2000 m! dung dich HC1 15% c¢6 ty trong 1.075?

30% 15g: 1.023 = 14,7mL dung dich HCI 5%

™~ 7

15%

AN T

65% 10g: 1.149 = 8,7 mL dung dich HC] 30%

25¢: 1.075 = 23,4 mL dung dich HCI] 15%

234 -14.7 _14,7x200

- X, =1256 mL dung dich HCi 5%
200 - x, 23,4

234 -8.7 _8,7x200

— X, =744 mL dung dich HCI 30%
200 -x, 23,4

3.14. Vi dung dich NaCl 10% va muéi NaCl pha nhu thé nao dé c¢6 1000 mL
dung dich NaCl 20% c6 ty trong 1.148?

10% 80 dung dich NaCl 10%
15%
AN T
100% 10g mué NaCl
90g dung dich NaCl 20%

1000 mL dung dich NaCl 20% can pha ¢é trong higng:
1000 x 1.148 = 1148 g dung dich NaCl 20%

90 - 80 80x1148
_)X:..——
1148 —x

=1020 mL dung dich HC] 10%

1148 -1020 = 128g muéi NaCl
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4. CACH CHUYEN D&l DUNG DICH PHAN TRAM SANG DUNG DICH CO NONG
PO PHAN TU GAM HAY NONG DO BUONG LUONG

4.1. Tinh néng dé phan t& gam/L clia dung dich NaCl chita 87 g NaCl trong
1L dung dich

S6 mol _ 87g « imol
L L. 585g

=-1’—49—m0—1 =1,49 mol/L, hay 149 M

4.2. C6 bao nhidu g NaOH trong 500 mL dung dich NaOH 4M

_Amol 408 oo ikl
L 1 mol 1000 mL
= #0g NaOH

4.3. C6 bao nhiéu mmol HCI trong dung dich HC1 0,35% (w/v)?
Dung dich HC1 0,35% w/v ¢é nghia 1L dung dich c6 3,5 g HCI

mmol 3,58 y 1 mol y 1000 mol
L 1L 36bg 1 mol

mmol
L
Dung dich HC1 0,35% w/v hay dung dich HC1 95,9 mM

4.4. Cé bao nhiéu phan tiZ gam NaCl trong dung dich NaCl chita 127 g NaCl
trong 1000 g nudc cat (phan tit lugng NaCl = 58,5)

=95,9

S6 mol  127g y 1mol
1000g 1000g 58,5g NaCl
217 mol
1000g H,O

4.5. Tinh néng d duong lugng cua dung dich ¢6 chita 150 g NaCl trong 1
lit (phan t&t lugng NaCl = 58,5)

eq _150g y leq y 1mol
L 1L  1mol 585g

925659 -9256 N
L
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4.6. Tinh nong d6 duong lugng ciia dung dich chia 756 g Ba(0H), trong 850
mL nudc cit (phan tu lugng Ba(OH), = 171)

eq  bg XIOOO mLxlmol)< 2 eq
L 850 mL 1L 171g 1mol

=103 103 N
L

4.7. Tinh néng dd mili duong lugng cua dung dich chita 25 g BaCl, trong 2
lit (phéan t¢ lugng BaCl, = 208)

mEq 25g y 1mol y 2 eq y 1000 mEq
L 2. 208g 1 mol 1 eq

= 120 mEqg/L

4.8. Tinh néng dé dutdng lugng cua dung dich 5M H,S0,

eq 5 mol 2eq

*

L 1L 1L

eq
=10=—2=10 N
L

4.9. Tinh néong dé phan tit gam cha dung dich 12N H,P0,

86 mol _1mol 12 eq
L 3eq 1L

_amo_m
L

4.10. Tinh nong dé % w/v cha dung dich 0,4M NaOH (phan tit lugng cta
NaOH = 40)

g 3 0,4m01x 40g y 01 L
100 mL 1L Imol 100 mL

_ 16g
100mL

4.11. Tinh nong d6 phan ti¥ gam ctia dung dich HC1 38% c6 ty trong 1.19

mol  1mol y 0,38 g>-<1,19)< 1 mL
L 36,5¢ 1 mL 1L

=16% w/v

- 12,3““—01 123 M
L
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4.12. Chuyén dung dich glucose 90 mg/dL thanh dung dich glucose ¢é noéng
dd mmol/L (phan ti lugng cua glucose = 180)

mmol 90mg y 10 dL y 1mol g 1g y 1000 mmol
L dL 1L, 180g 1000 mg 1mol
= 5 mmol/L.

4.13. Chuyén dung dich albumin 4,5 g/dL thanh dung dich albumin c¢cé
néng dé pmol/L (phan ti lugng cla albumin = 65.000)

umol 4,58 xlOOO mLX Imol ><105;.1m01
L 100 mL L 65.000g 1mol

= 692 pmol/L

5. MOT SO DUNG D|CH CHUAN DO
Nhitng diém cén chi y:
— Khi hai dung dich tac dung vdi nhau, dung dich thd nhat N, l&n nguyén
chuén va dung dich thi hai N, 1An nguyén chuén, ta c6 hé thuc:
N,V, = N.V,
V, va V, |a nhimg thé tich tuong tng vé cac dung dich ¢b néng dd nguyén chudn 1a N, va N,.
— Mt dung dich nguyén chuan chita lugng P dugc tinh theo céng thdc:
MV

n 1000

M = Phan t lugng

n = Hé s8 chuan dd

n = 1 véi HCI, NaOH

n = 2 véi H,S0,...

V = Thé tich clia dung dich
Dung dich ¢6 N 14n nguyén chudn, ta cé:

DUNG DICH ACID SULFURIC NGUYEN CHUAN (49 g H,80, trong 1 Lit)

Pong vio mdt 8ng dong chia d 33 mL acid sulfuric nguyén chat c6 ty trong
1.83, d6 ting it mdt lugng acid trén vao 500 mL nude cat dyng trong binh ciu. Lac
déu, 1am lanh binh cdu bing mgt véi nude lanh. Khi dung dich da ngudi, d6 dung
dich sang binh dinh mie 1000 mL, thém nudc cit dé trang binh cdu va nudc cit vao
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binh té1 ngan 1000 mL. Day nit, l4c déu. Kidm tra d6 chuin cha dung dich H,S0,
vita pha bing cac phudng phap sau:

1. Phuong phap can

Nguyén tdac: Cho BaCl, tac dung véi H,80,, ion S0,* tua dudi dang BaS0, theo

phudng trinh:

-

H,80, + BaCl, —» BaS0, + 2HCI

Thuéc thu:

Dung dich BaS0, 10%
Acid HC] 10%

Dung dich AgNO,; 10%
Alcol ethylic nguyén chét
Ete

Cach tién hanh:

— Cho vao mdt binh nén 10 mL dung dich H,S0, cAn chudn dd, 50 mL nudc cat

va B giot HCl 10%. Pun s8i va lic déu (Juu ¥ tranh dé ban dung dich ra
ngoai). Cho tufng giot 20 mL dung dich BaCl, 10% va tiép tuc dun 10 phut,
vita dun vita ldc. PAm bao ta duge hoan toan bang cach thi vdi dung dich
BaCl, (dung dich khdng dugce tua thém).

Gan nudc trong con néng bang pheu co glay loc loai khéng tro. Rita tta con
lai trong binh nén véi nude sb1, léc va @6 ldng 5 phut Gan va loc nhu trén.
Ria lai nhu trén vai 1an. Cudl cung, dé tha lén glay loc, diing daa thuy tinh
¢6 diu dita boe cao su d8 kéo tia khoi thanh cla binh nén. Rita tia & trén
giay loc bang nudc cat dun sdi cho tdi khi nude rua khéng con tua vdl dung
dich AgN(}3 (nham loai BaCl, thu’a) Riia tha 1an cudi bing alcol rbi bing éte.
Dit ca phéu va gidy loc vao ti say 110°C, sdy td1 kho hoan toan.

Nhéc cAn than td gidy loc tit phéu va dat gidy vao mft chén nung bang bach
kim hay thach anh da cin trude (chén nay dugc d6t néng dé rdi dé ngudi).
Cam chén nung bing kim kim loai va ddt cho téi khi cin ttia thanh than. Dé
ngudi, thém vao chén 2 - 3 giot HNG,, nung chén lai m6t Jan nita cho t6i khi
¢6 tan tro tring. De ngudi chén trong binh hut am. Can chén.

Cach tinh: Goi p 1a lugng BaSO, tao thanh do két tia dung dich H,80, can

chuén d6 va 1g BaS0, tuong dng véi 0,42¢g H,S0,
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Dung dich H,S0, cin chuén d6 c6 chira:

0,42x px 1000
10

pP-

gam H,SO, trong 1 lit

Diéu chinh lai dung dich ho#ic xac dinh lai hé s& chuéin dd.



2. Phuong phap chuén do bing natri carbonat.
Nguyén tde: Na,C0, bi pha huy bdi H,80, theo phan tng:
H,30, + Na,C0, —» Na,S0, + H;0 + CO,
Thudc thit.
Na,C0; khan, tinh khiét
Heliantin 2% trong nudc.
Tién hanh.
Sau khi kiém tra hoa chiat Na,C0, khong 14n mudi chlor va sulfat, sdy khd &
250°C. D8 ngudi Na,C0; trong binh hit Am rdi can chinh xac 1,06 g. Cho Na,C0,
vao bmh nén, hoa véi 100 mL nude cit va thém 1 giot heliantin 2%. Nho dung dich

H,S0, ¢in kiém tra bang buret cho dén khi dung dich trong binh nén chuyén mau
tif vang sang do da cam.

Cach tinh.

Né&u dung dich H,80, N chinh xac thi phai dung hét 20 mL dung dich H,80, d8
chuin dé (1,06 g Na,C0, ~ 20 mL dung dich H,80, N) v0l mot giot dung dich H,S0,
c6 sai sb 1a + 0,25%.

Chi: 3

— Chi cAn cho 1 giot heliantin vao binh nén, néu cho heliantin nhiéu thi su
chuyén mau cla dung dich s& kho nhan biét.

— Phudng phap nay nhanh hon phuong phap cén va df chinh xac dam bao.

— (6 thé dung kalihydrocarbonat (KHCO ) tinh khiét va khan thay thé
natricarbonat. Trong lugng phan ti caa KHCO, = 100, do vay, 2g KHCO; ~
20 mL dung dich H 804 N. Mudi kahhydrocarbonat dé& mat khi CO, vi vay
mudn c¢6 KHCO, khan cin dé€ mubi vao binh hit 4m & nhiét dd phong cho dén
khi trong lugng mudi khéng d6i (khong nén siy khé trong t siy)

— Dung dich H,S$0, giti duge lau véi diéu kién duge bao quan trong lo nit kin,
khéng bi bée hai.
DUNG DICH ACID SULFURIC 0,1N

Cho 100 mL dung dich acid sulfuric nguyén chuin N vao mét binh dinh milc
1000 mL. Hoa thém nude cat virza da tdi mie 1000 mL, l4c déu. Kiém tra lai bang
nhiing phudng phap trén.

DUNG DICH ACID CHLORHYDRIC NGUYEN CHUAN (36,5 g HCI trong 1 1it)

Acid chlorhydric duge dung thudng chita 30-40g HCl trong 100 mL. Pong 120
mL acid nay vio 6ng dong chia 46, réi thém nude cit viza di 1000 mL.

Chudn dé dung dich HCI tit dung dich NaOH N.
Dinh lugng dung dich HCI dua trén mgt trong hai phén ing trung hoa sau diy:

39



HCl + NaOH —» NaCl + H,0
2HCI + Na,C0,—» 2NaCl + CO, + H,0
Thuéce thu.
Dung dich NaOH N ho#c dung dich Na,C0; N
Heliantin 2% trong nudce hodc phtalein phenol 1% trong alcol
Tién hanh.
e Vdi heliantin: Trong mdt binh nén cho 10 mL dung dich NaOH N, 10mL
nude cit da dun sbi va 1 giot heliantin 2%. Nho dung dich acid can chudn d6

béng buret vao binh nén cho dén khi dung dich trong binh nén chuyén mau
ti vang sang héng.

Goi V 12 thé tich acid cAn chudn d da dang dé trung hod 10 mL dung dich
NaOH N.

10
- D6 chuéin ctia dung dich acid 1a < [N}
: %
v
- Néng dd dung dich HC1 la x 36,5g/L
10

» Vi phtalem phenol: Trong mdt binh nén cho 10 mL dung dich acid cAn
chuén d6, 1-2 giot phtalein phenol 1% va 10 mL nudc cit. Nho dung dich
NaOH N béng buret vao binh nén cho té1 khi dung dich trong binh nén xuit
hién mau hong bén ving.

Goi V 1a thé tich dung dich NaOH N cén dang dé trung hoa 10 mL dung dich acid.

v
— D5 chufin cia dung dich acid 1a x [N]
10
A
-~ Néng d6 dung dich HC} 1a x 36,5g/L
10

DUNG DICH NATRI HYDROXYD NGUYEN CHUAN (40g NaOH trong 1 lit)

Natri hydroxyd dit rat tinh khiét van luén luén ngdm mét it nude va it nhiéu
déu bi carbonat hoa. Béi vay, pha dung dich NaOH khong cé carbonat phai tién
hanh nhi sau:

Céan khoéng 70g NaOH rdi hoa tan vao 100 - 150 mL nudc cat dun sbi dé ngudi
(day kin nudc khi aé ngum) Sau khi NaOH tan hét, d8 dung dich sang mét binh
thuy tinh ¢ day nit. D& 3-4 ngay, Na,C0; it tan trong dung dich NaOH dam déc va
taa ldng xudng day binh. Gan nude trong vao binh dinh mic 1000 mL, thém nude
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cit da loai bo CO, vita du téi vach dinh mite. Dung dich NaOH nay c6 néng dé xap xi
bing N.

Dinh lugng NaOH bang dung dich H,S0, N
Nguyén tde. Natri hydroxyd duge trung hoa bdi acid sulfurie theo phucng trinh:
2NaOH + H,S0, —» Na,50, + H,0
Thuéc th.
Dung dich H,S0, N
Heliantin 2% trong nudc
Phtalein phenol 1% trong con
Tién hanh.
Trong 1 binh nén cho 10 mL dung dich NaOH cén chuén d6 va 1 giot heliantin

9%. Nhé dung dich H,80, N bang buret vao binh nén cho dén khi dung dich NaOH
chuyén sang mau hong.

C6 thé dinh lugng nguoe lai nhu sau: Trong binh nén cho 10 mL dung dich
H,S0, N, thém 20 mL nudc cit da dun sbi va 1-2 giot phtalein phenol. Nhé dung
dich NaOH céan dinh lugng bing buret vao binh nén cho dén khi dung dich H,S0,
trong binh nén xuit hién mau héng bén viing.
Cach tinh.

Goi V 1a thé tich dung dich H,80, N diing dé trung hoa 10 mL dung dich NaOH
edn chuén dd.

\'%

Néng 46 dung dich NaOH 1a; x 40g (NaOH trong 1 lit).

10
DUNG DICH BAC NITRAT 0,1N (17g AgNO; trong 1 lit)

Bac nitrat dude dung chita it nhiéu nudc két tinh. Can 17,3g AgNO,, hoa tan véi
100mL nudc cat hai 1an va thém nude cat vira da 1000 mL.

Dinh lugng bac nitrat baing dung dich HC10,1N

Nguyén tdc: Bac bi tla bdi mdt lugng acid chlorhydric nhat dinh thanh bac
chlorur. Lugng bac nitrat thita sé& duge phat hién bdi kali cromat trong méi trudng
trung Jinh.

AgNO0, + HCl —p AgCl+ HNO,
AgNO, + K,Cr0;, —p» Ag,Cr0, + KNO,
Vang Xanh ld cdy
4AgNO, + K,Cr,0, + KOH —» 2Ag,Cr0, + 3KNQ; + HNO,
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Thube thit.
Dung dich HC10,1 N
Calei carbonat
Heliantin 2% trong nude
Dung dich kalicromat 10%.
Tién hanh.

Trong mgt binh nén, cho vae 10 mL dung dich HCI 0,1 N, 1 giot dung dich
heliantin 2% va mgt it CaCO,. Lic binh nén dén khi dung dich c¢é heliantin chuyén
sang mau vang da cam. Thém 5 giot dung dich kalicromat 10%. Nhé dung dich
AgNOjy cin chuén do béng buret vio binh nén cho téi khi dung dich trong binh nén
chuyén mau sang d6 gach (bac cromat tan & nhiét d6 néng va moi trudng acid, vi
vy qud trinh chudn do phai tién hanh & nhiét d6 thap va moi trudng trung tinh). &
mdi trudng kiém manh, bac sé tla dudi dang AgOH nén phai trung hoa méi trudng
acid bang CaCOy;, khoéng duge trung hoa bing NaOH.

Cdch tinh.

Goi V 14 thé tich dung dich AgNO, cin chuan d6 d€ dinh lugng 10 mL dung dich
HC1 0,1N. B chuin cha dung dich AgNO, la:
10 N
—_— x —

V 10
Chu y: Dung dich AgNO, phai pha bing nudc cilt t5t, bao quan trong lg mau,
kin va sach, dung dich sé giit duge lau. Tuy nhién, sau mot thai gian bac sé bi khu
va badm ¢ thanh chai dung va it nhiéu dd chudn clia dung dich bi thay déi.
DUNG DICH KALI PEMANGANAT 0,1N (3,16 g pemanganat trong 1 lit)

M 158

1l

Dung dich KMnO, N chia: P = = 31,6 g pemanganat trong 1L

ho4 tri 5

Dung dich KMnQ, 0,1N, chita 3,16 g pemanganat trong 11it KMn0, khéng bao
g10 tinh khiét. Cén 3,3 g KMnO,, cho vao mét bat men tring ¢ m3. Hoa tan din véi
ting it nuée cat néng, gan sang binh dinh mite 1000 mL, khi pemanganat tan hét
thi thém nute cdt vita du 1000 mL. Léc déu. D& vai ngay, tranh 4nh sang (dung
trong lo mau). Dinh lugng bdng mét trong nhitng phuong phap sau: '

1. Pinh lugng pemanganat bing dung dich acid oxalic 0,1N

Nguyén tdc: Trong méi trudng acid sulfuric, acid oxalic bi oxy hoa bdi kali
pemanganat theo phudng trinh:

2 KMn0, + 5(CO0H), + 3H,80, = 2 MnS0, + K,S0, + 10C0, + 8H,0
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Thuée thi:

— Acid sulfuric tinh khiét (acid khéng duge ¢6 phan dng véi pemanganat, kiém
tra bing cach thém 1 giot KMn0, vao 10 mL dung dich acid va mau héng
xu#t hién bén viing).

- Acid oxalic 0,1N (C,0,H,, 2H,0 = 126)

Can chinh xac 6,3 g acid oxalic tinh khidt (126:20). Kiém tra d6 chudn bang
dung dich NaOH 0,1N & nhiét d¢ néng vdi chi thi mau phtalein phenol (tudng tu
nhu dinh lugng dung dich HC1 0,1N}.

Tién hanh.

Cho vao binh nén:
Acid oxalic 0,1N 10 mL
Acid sulfuric 1-2 mL

Pun 50-60°C (thyc hién phan ng § nhiét 46 nong dé su oxy hoa nhanh va hoan
toan), khong dun trén 60°C dé tranh sy phdn huy clia acid oxalic. Nho pemanganat
kali bing buret vao binh nén cho d&€n khi dung dich trong binh nén xuét hién mau
hong bén ving.

Cach tinh.
Goi V 12 thé tich KMn0, cin ding dé dinh lugng 10 mL dung dich acid oxalic O,1N.
‘ 10 N
D6 chuén chia pemanganat = X
v 10

2. Dinh lugng pemanganat bing dung dich sat (II) sulfat 0,1N.

Nguyén tdc: Trong mdi trudng acid sulfuric, pemanganat kali oxy hoa sat (II)
sulfat thanh sit (IIT) sulfat theo phan Gng:

10FeS0, + 8H,80, + 2 KMn0, = 5Fe,(80,); + K,50, + 2MnS0, + 8H,0
Thuéc th:
— Acid sulfuric ddm déc
— Natri hydro carbonat (NaHC0,)
— Dung dich sulfat kép sit va amoni 0,1N (mu8i Mohr).
Mudi Mohr {FeS0,-(NH,),S0,.6H,0} viing bén, d& tinh khiét.

Cho 50 mL nudc cit dun séi dé ngudi vao binh dinh mitc 100 mL. Thém 4 mL
acid sulfuric tinh khiét, mét it NaHCO3 dé a4y khong khi ra khoi binh. Khi hét hién
tugng sui bot, cho thém 3,92 g mudi Mohr (3,92g FeS0,- (NH‘t)QSO‘l 6H,0 - c&n chinh
x4c). Thém nude cat dun soi dé ngudi vita dit 100 mL. Day nat, lde déu.

Tién hanh.

Cho vao binh nén:
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Nude c&t dun 81, ¢ nguéi 100 mL
Acid sulfuric dam dac 10 mL
NaHCO0, mbt it
Dung dich rqué'i Mohr 0,IN 10 mL

Nhé dung dich KMn0, bing buret vio binh nén cho dén khi dung dich trong
binh nén xuat hién mau héng bén vitng.

Cach tinh.

Goi V 1a thé tich dung dich KMn0, dang dé dinh lugng 10 mL dung dich muéi
Mohr O,1N

10 N
X

v 10
Chait y: Bao quan dung dich KMn0, trong lo mau.

D6 chufn cia KMn0, =

DUNG DICH NATRI HYPOSULFID 0,1N (24,8g Na,5,0;.5H,0 trong 1 iit)

Can 25-26g hyposulfid, cho vao binh dinh mdc 1000 mL. Thém khoang 200 mL
nudc cit dun soi, dé ngudi. Lic téi tan, thém nude cdt vita di 1000 mL.

1. Pinh lugng dung dich natri hyposulfid bing acid sulfuric 0,1N

Nguyén tde: Hon hop kali iodid va kali iodat ¢ méi trudng acid sulfuric sé
phan tng theo phuong trinh:

5KI + KIO, + 3H,S0, —» 3K,50, + 3H,0 + 31,
Tod giai phéng sé bi kh bdi natri hyposulfid:
2N3a,S,0, + [, —» Na,S,0, + 2Nal
Thuéc thi:
— Acid H,80,0,1N
— Dung dich KI 10% khéng ¢6 1od tu do
~ KIO,

~ HA& tinh bdt 0,2%: Hoa 2g tinh bot vao 10 mL nude lanh. Thém 0,05g thuy
ngén chlorur (HgClLy) dé gii ho tinh bot duge 1au. P8 tiing it mét dung dich
hé tinh bét vao mdt lit nude sbi, vita d6 vita khudy. Tiép tuc dun s61 khoang
30 phut. D& ngudi. Thém nudc cit via di 1000 mL.

Tién hanh.

Cho vao binh nén:

Dung dich KI 10% 10 mL
Nudc cat da loai CO, 100 mL
KIO3 ] 032'0)3g
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Ldc tan, dung dich khéng ¢6 mau. Thém 10 mL dung dich H,S0, 0,1N

Nhé dung dich natri hyposulfid bang buret t&i khi dung dich trong binh nén
xudt hién mau vang nhat. Thém vai giot hd tinh bot 0,2%, ti€p tuc nho dung dich
natri hyposulfid vao binh nén cho dén khi dung dich trong binh nén méit hoan toan
méau xanh.

Cdch tinh.

Goi V 1a thé tich natri hyposulfid duang dé dinh lugng 10 mL dung dich
kalipemanganat 0,1N

10 N

*

\% 10

D6 chuln etia natri hyposulfid =

2. Pinh lugng natri hyposulfid bing kali pemanganat 0,1N

Nguyén tdc: Trong mdi truong acid sulfuric, iodur bi oxy hoa bdi pemanganat
theo phan ng:

5KI + 4H,S0, + KMn0, —» 3K,50, +MnS0, + 4H,0 + —: I,

TIod giai phéng duge dinh lugng bing hyposulfid.

Thudc thi: '

— Kali pemanganat 0,1N

— Dung dich kali iodur 10%

Todur ¢ thé l&n iodat, mudi iodat d méi trudng acid s& tac dung véi iodur dé
giai phong ied. Kiém tra iodur khéng c6 iodat bing cach i4y mét it dung dich kali
iodur va thém vao vai giot acid sulfuric 50% va phan ting phai khéng ¢6 mau

— Acid sulfuric . 50%

— Hé tinh bt 2%

Tién hanh.

Cho vao binh nén:
Dung dich kali iodur 10% 10 mL
Acid sulfuric 50% 1-2 mL
Dung dich kali pemanganat 0,1N 10 mL

Nhd dung dich hyposulfid bang buret vio binh nén cho téi khi dung dich trong
binh nén ¢6 mau vang nhat. Thém vai giot hé tinh bdt, ti€p tuc dinh lugng ti khi
mau xanh ctia dung dich trong binh nén mé&t hoan toan.

Cidch tinh,

Goi V 1a thé tich natri hyposulfid dung d& dinh lugng 10 mL dung dich kali
pemanganat 0,1N
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10 N

D6 chudin ctia natri hyposulfid =
\Y 10

Chu ¥: Dung dich natri hyposulfid khéng gitt duge lau. Khi ding phai kiém tra
igi. C6 thé &n dinh dung dich nay dé giit dugc lau hon bang 0,1g % natri borat.

DUNG DICH 10D 0,1N (12,7g iod trong 1 lit)

Dung dich iod 0,1N ¢6 thé pha thang t iod tinh khiét bang cach cin chinh xac
12,7g iod trong 1 lit. Dung dich nay c¢é thé lam dung dich chudn dé dinh lugng
hyposulfid.

Tuy nhién, iod 1a chit oxy hod manh. dé bay hoi, vi vay, t6t hon 1a pha mét
dung dich iod v6i lugng 12,7g cdng chinh xac cang tot va sau do, dinh lugng lai
dung dich nay bang dung dich natri hyposulfid 0,1N da dudge chuén dd.

Tod khéng tan trong nudc, tan rat nhiéu trong dung dich d4m dac kali iodur.
Cho 25 g KI khéng c6 chita KI0; vao binh dinh mic 1000 mL, thém 30-40 mL nudc
c&t. Khi KI trong binh tan hét, cho 12.7g 1od va l4c tdi tan hét, thém nude cit vita
du 1000 mL.

Dinh ludng iod bing natri hyposulfid 0,1N

Cho vao binh nén: 10 mL dung dich iod c¢in chuén d6 va 20 mL nuéc cat. Nho
dung dich natri hyposulfid 0,1N bing buret vao binh nén cho dén khi dung dich
trong binh nén ¢6 mau vang nhat, thém vai giot hé tinh bot 0,2% va tiép tuc dinh
tugng té1 khi dung dich trong binh nén mAt mau hoan toan.

Goi V 1a thé tich natri hyposulfid diing dé dinh lugng 10 mL dung dich iod.
10 N |

X

v 10

D chudn ctia iod =

DUNG DICH HYDROPEROXID (H,0,)

Pha dung dich hydroperoxyd nhu sau: can khoang 1g dung dich H,0, dam dac,
pha lofing thanh 100 mL véi nudc ¢it bang binh dinh mdc 100 mL. Lay 10 mL dung
dich nay dé chudn dd.

Pinh lugng hydroperoxyd bang kali pemanganat 01N

Nguyén tdc: Pinh lugng hydroperoxyd bang kali pemanganat dya trén tinh
khi ctia H,O, theo phudng trinh:
3H,80, + 2KMnO, + 5 H,0, —p K,S0, + 2MnSO, + 8H,0 +10 0
, M 34
Dung dich H,0, nguyén chit chita: P= —— = —2 = 17g H,0, trong 1 lit
n
Dung dich hydroperoxyd c¢6 thé biéu thi bang néng d¢ phéan tram.

Thi du: Dung dich H;O, dam dic chita 27,5-31% H,0,, dung dich H,0, lodng
chida 2,7-3,3% H,0,.

46



Ngoai ra, dung dich H;0, ¢6 thé bidu thi ndng do bing "thé tich", tic 1a 8 lit
oxygen ma 1 lit, dung dich H,0, c6 thé gidi phéng khi bi phén huy (ngudi ta khong goi
1a s& lit ma goi 1a thé tich). Thi du: H,0, duge dung ¢ 10 thé tich (10V) nghia la 1 lit
H,0, (10V) khi phan huy sé giai phong 10 lit oxy gen (5 H,0, —» 5 H;O + 50).

1 H,0, tudng Ung véi 1 oxy

H,0, 1 .
H,OQ, (Ny=—" = 0, = 5,6 lit oxygen
2 4

bHo chuén caa H,0, theo thé tich oxy bang nong db chudn N cta dung dich H;0,

nphén v 5,6.

Tién hanh:

Trong mdt binh nén, cho:

Nudc cat 100 mL
H,S0, dac 5 mL
Dung dich H,0, c¢in dinh lugng 10 mL

Nho dung dich kali pemanganat 0,1N bing buret vao binh nén cho dén khi
dung dich trong binh noén c6 mau hdng nhat bén ving. Can lam 2-3 1an 13p lai nhu
trén, 15y két qua gin gidng nhau.

Cdch tinh:
Goi V 1a thé tich kali pemanganat 0,1N dimg dé dinh lugng 10 mL dung dich H,0,.
10 N

bo chuan cia dung dich H,O, =
\' 10

D& bidu thi dung dich H,0, theo ndng d6 phin tram hay theo néng do thé tich
chi can thay N/10 bang tri s6 1,7¢/L hay 0,56 lit.

Chu y: Dung dich H,0, d& 14u d& hong, cin bdo quéan trong 1o 6 niit thuy tinh,
&ttt lanh va tranh nhing chit hitu cd.

Nhiing diém cAn chu ¥ khi st dung cac dung dich chudn dd

Cdc dung dich chudn dé phdi bdo qudn trong lo thuy tinh trung tinh,
tranh anh sang, day bing nit thuy tinh (trit mdt s& dung dich dac biét).

Khéng cho 6ng hiit vao lg dyng dung dich chudn d¢. Phai 8 dung dich
chuén do vao mdt coe vdi lugng x3p xi thé tich cin ding, sau do ding dng hut dé 18y
dung dich trong cde. Dung dich thita trong cdc khong dude 36 lai vao lo dang dung
dung dich chuén dd.

Trudng hop troi néng, trude khi dang can lic lo dung dung dich chuén do dé

hoa nhiing giot nude bac hai cta dung dich dong 8 thanh lo, tranh lam sai 4§ chudn
cua dung dich. '
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6. DUNG DICH PEM

Dung dich dém 12 nhitng dung dich ¢6 kha ning gidm sy thay déi nong dd ion
H* va OH' - titc 14 pH ctia dung dich, khi thém vio dung dich d6 mét acid manh hay
mot base manh. Dung dich dém thudng cé hai loai:

- H8n hgp cia mdt acid y&u va mudi ctia acid d6 v6i mot base manh. Thi du:
acid acetic va natri acetat, kali dihydrophosphat va natri hydrophosphat.

- H3n hdp cha mdt base ydu va mudl cua base d6é véi mdt acid manh. Thi du:
amoniac va amoni chlorur.
DUNG DICH DEM KALI DIHYDROPHOSPHAT VA NATRI HYDROPHOSPHAT
(4,94 < pH < 9,18)

D& c6 dung dich véi pH cén thiét, trén 14n hai dung dich kali dihydrophosphat
va natri hydrophosphat theo chi d&n sau:

Dung dich Dung dich pH Dung dich Dung dich pH
KH,PO, M/5 (mL) | Na,HPO,M/5 {mL) KH,PO,M/5 (mL) | Na,HPO,M/5 (ml.)
9,90 0,10 4,94 4,00 6,00 6,98
9,75 0,25 529 3,00 7,00 717
9,50 0,50 5,59 2,00 8,60 7.38
9,00 4,00 5,91 1,00 9,00 7.73
8,00 2,00 6,24 0,50 9,50 8,04
7.00 3,00 6,47 0,25 9,75 8,34
6,00 4,00 6,64 0,10 9,50 8,67
5,00 5,00 8.81 0,00 10,00 9,18
Dung dich kali dihydrophosphat: KH,P0, (M/5): 9,078g/lit
Dung dich natri hydrophosphat: Na,HP0, (M/5): 11,876¢/lit
DUNG DICH PEM ACID ACETIC VA NATR] ACETAT (3,6 < pH < 5,6)
Acid acetic Natri acetat Acid acetic Natri acetat
H H
MJS (mL) M5 (mL) P M5 (mL) M/5 (mL) P
18.5 15 36 8,0 12,0 4.8
17.6 2.4 38 59 14,1 50
16,4 3.6 4.0 : 4.2 15,8 52
14,7 53 42 | 29 17,1 5,4
12,6 7.4 a4 1,9 18,1 5.6
10,2 9.8 4.6

Dung dich acid acetic M/5: 12,005g CH,CO0H trong 1 lit
Dung dich natri acetat M/5: 27,217g NaCH,C00,3H,0 trong 1 lit
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7. MOT SO CHi THI MAU THONG THUGNG

pH S4 gigt Cach pha Mau
T chuy&n mau | trong 10 mL
Chi th
! mau : % Dung mdi Acid Base
Tim methyl 01-15 3-8 0,5 Nudc Vang Xanh
Tim methyl 15-35 1-4 0.5 - Xanh Tim
Tropeolin 00 13-3.2 1 0,1 - po Vang
Xanh thymol 12-28 1-2 0,1 Alcol 20° 04 Vang
B-dinitrophenol 2,4-40 12 0,1 Alcol 50° K.mau | Vang
vang dimethyl 2,9-4,0 1 0,1 Alcol 907 B Vang
Xanh bromophenol 30-45 1 0.1 Alcol 20° Vang | Tim xanh
Do congo 3,0-52 1 0.1 ) Xanh 155
. Nudac
Heliantin 3.1-44 1 0,1 3%} Da cam
Natri alizarin 37-52 1 0.1 Vang Tim
Xanh bromocresol 40-586 1 0,1 Vang Xanh
) Alcol 20° ]
B6 methyi 4,4-6,2 1 0.2 bo Vang
. ' Alcol 50°
Pa sim bromocresol 52-68 1 0,1 Vang Pé sim
X Alcol 90°
D6 chlorophenal 54-68 1 0,1 Vang Dd
Alcol 20°
Xanh bromothymeot 62-76 1 0,1 Nué Vang Xanh
udc
P.nitrophencl 50-7,0 1-5 0.1 K. mau Vang
Dé phenal 6,8-80 1 0.1 Vang Bd
Acid rozolic 6,8-8,0 1 0.1 Vang Bo
, Alcotl 20° Alcol 90°
Dé cresol 72-872 1 0.1 | Alcot 20° Alcol 20° | Vang B
; Alcol 2¢° 2
o naphtolphatalein 7.3-87 1-5 0,1 Héng Luc
Tropeolin 000 76-89 1 0,1 Nuge Vang | D3 héng
: Alcol 20° Alco! 90° N 2
Phenolphtalein 8,0-10,0 1-5 0,1 Alcol 20° Alcol 70° K. mau Bo
Xanh th | - - :
anh thymo 80-96 1-5 0,1 Nudc vang Xanh
a naphtol benzol 9.0-110 1-5 0.1 Alcol 70° Atcol 20° Vang Xanh
Thymol phtalein 94-106 1 0,1 Alcol 90° Alcol 80° | K. mau Xanh
Vang alizarin 1{},{}_ -12,0 1 0,1 Nusec Vang | Tim hoa ca
Tropeolin ¢ 11.6-13,0 1 G.1 - Vang | Nauvang
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Chuong 6
cAcH LAY VA BAD QUAN BENH PHAM

MUC TIEU
Biét cach 1{';1').{ va bao quan bénh phim clia bénh nhan (mau, huyét thanh, huyét
tugng va nude tiéu) mot cach chinh xac @8 1am xét nghiém hoa sinh.
1. LAY VA BAO QUAN MAU MAU
1.1. Chuin bi dung cu

Théng thudng mau mau d8 phan tich cac chi sd hoa sinh hod 1a mau tinh mach,
ciing ¢ khi 14 mau ddng mach hodc mao mach. Dung cu dé 18y mau bao gom:

Ong nghiém thuy tinh 5-10 mL, nit éng nghiém,

Kim tiém, bom tiém (nén dung loai kim tiém, bdm tiém vd khuén, diing mot
lan).

Day thit (nén bang cao su mém, do dan hoi t6t).
T4t ca cac loai dung cu c&n phai sach va khé.

Cac chit chéng déng c6 thé st dung nhu heparin, natri citrat, natri oxalat; su
lua chon chit chéng déng tuy thudc vao muc dich xét nghi¢m

1.2. Chuéin bi bénh nhan

Nbi chung nén 14y mau bénh nhan vao budi sang s6m, bénh nhan da nhin d6i
12 tiéng, nong doé cic chit trong mau phan anh tuong do1 trung thue thong s thyc
chia bénh nhén, déng thdi tranh cac yéu td cb thé giy sai s6.

Trude khi 14y mau can cho bénh nhéan nghi trong khoang 15-20 phiit, can giai
thich cho bénh nhan cach 14y mau dé bénh nhén khéng bi bat ngd khi tién hanh lay
mau. Trong mdt s6 xét nghiém nhu phén tich cac réi loan thang bang acid-base khi
14y mau can giai thich k¥ cang dé bénh nhan & trang thai binh tinh, va 1y mau
nhe nhang, khong gay dau dén, lo lang cho bénh nhén, tranh gy téng théng khi,
din dén nhiém kiém ho hdp, cdc théng s dinh lugng sé bi sai léch,

1.3. Cach lay mau
Ld@y mdu tinh mach:

Thudng 14y & tinh mach khugu tay. Cé thé dé bénh nhan nim hodc ngdi, tay dudi
thodi mai trén vat cing. Dung day thit, that d vi trf trén khuyu tay 2-3cm, choc kim
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vao tinh mach. kéo nhe bom tiém kiém tra xem kim @i chac chan vao tinhlmach hay
chua. Bo day that rdi méi 14y mau dé tranh hign tugng @ mau. & mau c6 thé lam ting
lugng CO,,0, va thay doi tinh chat 1y hoa va thanh phan mau.

Ldy mdu déng mach: Viéc 14y mau déng mach tudng déi phtc tap, cé thé gay
nguy hiém cho bénh nhén, vi vay chi nhitng béc sy, ky thuét vién ¢é khinh nghiém
méi nén tién hanh tha thuat nay. Khi 14y mau déng mach chi nén dung bom tiém,
dé mau tu déng chdy vio bom tiém (do ap lue cha mau trong déng mach), khong
nén tao ap lyc Am trong bam tiém. Nén trang bdm tiém bang heparin.

Lay mdu d tré em: Mau toan phéan ¢6 thé 14y mau ¢ mao mach.

Vi trf 18y mau thong thudng nhat 13 14y & gt chan. Dung khan 2m va 4m lam
Am vi tri 18y mau, sat khuén rdl ding kim v6 khudn @é 18y mau. Loai bd giot méau
dAu tién vi ¢6 14n dich td chic. Nhitng giot mau tiép theo nén hing vae o6ng thuy
tinh chita heparin.

Mdéu mdu dé xét nghiém hod sinh gém ba logi: Mau toan phan, huyét tuong,
huy8t thanh. MAu sau khi 14y ra khéi co thé sé bi déng lai do trong thanh phan cé
ion Ca™ . Loai bo ion Ca™ thi mau sé& khéng déng. Cac chat loai bo ion Ca™ goi la
chdt chéng déng mau. Cé nhiéu loai chit chéng dong nhu EDTA (mudi ethylen
diamin tetraacetic acid), kali oxalat, natri citrat. EDTA thuong duge dung cho cac
xét nghiém huyét hoc (15mg/mL). Kali oxalat ngay nay it dugc sd dung, natri,
citrat thudng dude dung cho cac xét nghiém phéan tich cac yéu t6 chdng dong (dung
dich 3,28%). Heparin (0,01-0,1mL/mLmau) ¢é chia chat khang thrombin va khang
yéu t& Xa. Heparin thudng duge st dung khi lam cac xét nghiém hoa sinh mau nhu;
phan tich khi mau, phin tich hoa sinh 1im sang va cép citu. MAu ¢6 chaa chat
chong dong goi la mau toan phén, ly tam lay phan dich 6 trén goi la huyét tudng,
trong huyét tuong cé chiia cac yéu té déng mau. Khi mau khéng chita chit chéng
déng cuc méu déng sé hinh thanh theo ¢d ¢ch& déng mau tu nhién. Ly tdm 14y phan
dich & trén goi 1A huyét thanh.

1.4. Cach tach huyét thanh

Sau khi 18y mAu vao 8ng nghiém, day dng nghiém bing nit cao su hoac bong
md réi dé & nhist d6 phong trong vai gid. N&u cdn c6 huyét thanh nhanh dé phan
tich thi ¢6 thé eAm éng nghiém trong long ban tay hoic ¢é thé dé 6ng nghiém 4 ti
Am cot gitt cho mau d nhiét d6 khoang 30°. Nhu vay cuc huyét s& hinh thanh mét
cdch tu nhién dé tiét ra huyét thanh nhidu nhéat. Khi cuec mau da déng, ding que
thuy tinh nho hodac sgi bach kim nhe nhang tach phan cuc huyét dinh vao thanh
ong. Cuc huyét sé dé co lai, va nhanh tiét huyét thanh. Gan 14y phan huyét thanh
trong hojic dung pipet d€ hit huyét thanh. N&u huyét thanh 1an héng ciu, dem ly
tam lai (3000 vong/phiit trong 5 phit), 14y phan huyét thanh. Mgt sé xét nghiém
cin 18y huyét thanh ngay (vi du dinh lugng kali, natri huyét tranh sy khuyéch tan
tir héng cau ra) thi li tdm ngay sau khi cuc mau déng hinh thanh va tach cuc huyét
khéi dinh vaoe thanh 8ng, thoi gian khéng nén qua 1 gid.

1.5. Cach 14y mau toan phan hay huyét tuong

Xét nghiém dung méu todn phin hay huyét tuong dé tranh hodc loai trit sai s&
¢6 thé gap do hoai huyét va ngan ngira cac chat khuyéch tan tit hdng cdu vao huyét

51



tudng. Mot so chat chong dong duodc st dung nhu da no6i dén & trén. Thudng chat
chéng déng duge cho sin vao 6hg dyng miu méu, khi cho mau vao can lac déu lién
tuc dé tranh méau déng lai. Ly tdm lay phén dich & trén.

1.6. Cach bao quan miu mau

Thdi gian bdo quan cho phép véi cac maAu huyét thanh va huyét tuong la
khoang 4 g6 0 nhidt do phong thi nghiém va trén 1-2 ngav g 2-8"C. Mubn giit lai
mau lau hon thi cdn dé nhiét do dudi 0°C. D& véi cac mAu dé dinh luong enzym can
tuan theo cac qui dinh cu thé eta phuong phap dinh lugng.

Trén thuc té ¢6 nhiing chit tuong déi bén viing & nhiét do 20°C trong khoang
thdi. gian dai hon nhu Cl, K, Na, Mg, Fe, hemoglobin, acid uric, cholesterol,
triglvcerid, phosphatid...

2. LAY VA BAO QUAN NUGC TIEU
2.1 Dung cu

Binh chita nuée tiéu, théng thudng dang binh thuy tinh ¢6 chia dé theo mL
hoac lit. hodc 6ng nghigm thuy tinh 10mL-15mL,duge ra sach sdy kho va c¢6 mit,

2.2 LAy va bdo quan nuée tiéu
Cdch lay nudc tiéu:

—  Véi cAe xét nghiém dinh tmh théng thuong, dung nudc tiéu bat ki thoi gian
nao trong ngay: 1y nudc tiéu gma déng, bé phin ddu (do dé c6 tap nhiém
bdi dich nhay, t& bo bong, vi khudn).

— Mot s6 trudng hgp nén 14y vao thoi gian thich hgp nhu:
+ Viém tiét niéu thi nén ldy nudc tidu budi sang ngu day.
+ Nghi ngd glucose niéu thi 1&y nudc tiéu sau bia an 2 gia.
+ Urobilinogen dé phat hién khoang 14-16 gid.

— Vi cac xét nghiém dinh lugng céc chit thudng phai thu gép nude tidu 24h.
Thuong cho thém vao mdi binh vai giot thymol trong rugu hoac omL
xyanua 4%. Dén gld an dinh cho bénh nhan dai hét, vat bo phén nudc tidu
d6. Trong 24 gid tiép theo hitng tit ca nude tiéu bénh nhan dai ra vao mét
binh sach, chi § hitng ca phin nudc tiéu khi bénh nhéin di dai tién. Ngay
hém sau, vao gid thit 24, cho bénh nhan dai lan cudi cung vao binh. Do thé
tich nudc tiéu 24 gid va 1ay 0,5lit gvii dén phong thi nghiém kém theo cac ta1
lidu nhu: Thé tich nude tidu 24 gio, tén, tudi, gidi tinh bénh nhén, ché 46
an, khol hIdng nudc udng, nhdng thude da dung, trang thai nghi nghoi hay
hoat déng cia bénh nhén, chan doén.

Bdo qudn mdu nudc tiéu: N6i chung khi phéan tich cac chit trong nudc tidu
nén ding nude tiéu tuci, dé 6 nhiét do phong thi nghiém. Né&u chua phan tich mau
ngay c6 thé dé mau nude tiéu ¢ 2-8°C trong vong 3 ngay, d6i vdi muc dich phan tich
hormon hodc néng d6 thudc, & diéu kién nay thude khéng bi phan huy. N&u can gid
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mau Jau hon 3 ngay thi phai dé mau < 0°C. N6i chung khong nén dung hoé chat dé
bao quéan nude tidu.

3. LAY VA BAO QUAN MOT SO DICH KHAC
3.1. Dich vi

Xét nghiém dich vi ¢6 muc dich 1a dé chidn doan cac bénh trong da day, phat
hién vi khuan gay bénh.

Dich vi 18y sau khi bénh nhan nhin déi 12 git. Khi bi hep mén vi hodc hang vi
thi phai rita da day tit chiéu hém trude. Cac thude anh hudng dén su bai tiét dich vi
phai duge ngiing s dung {t nhat 24 gid trude khi lam cac nghiém phap. Trude diy,
dich vi duge 14y biang éng bat Einhorn. Dich vi dé chan doan té bao, nghién clfu tac
dung ctia HCI, pepsin trong dich vi. Ngay nay, chan doan cac bénh da day thuong
duge diung k¥ thuat ndi sol. K§ thuat nay cho phép bac si quan sit niém mac da
day, tinh trang bai tiéL dich va 18y dich vi cing nhu lay mau niém mac da day dé
phén tich.

M#au dich vi sau khi 14y nén phén tich sdm.
3.2. Dich nao tuy

Dich ndo tuy 1a 16p dich d trong céc khoang dudi mang nhén bao boc xung
quanh ndo tuy, & trong 8ng noi tuy, ndo thal, bao vé cho trung wing than kinh d6i
v6i cac bin d8i vé ap luc, va sang chén. Mi thuong ton da nho cua nio tuy déu
anh hudng dén tinh chét cia dich ndo tuy. Phan tich nhing bién d6i d6 c6 thé chan
doan duge mot s6 bénh vé than kinh, theo ddi duge sy tién trién ctia bénh.

L&y dich ndo tuy tusng déi phic tap doi hoi béc si ¢ kinh nghigém. Khi choc
dich ndo tuy nén hing bénh pham vio hai 6ng nghiém riéng c6 nut cao su. Trong
trudng hgp xudt huyét mang nio hai éng déu ldn mau. Trong trudng hgp dich ndo
tuy ¢é 1An mau nhung do chge phai mach méau thi chi § 6ng mét ¢6 mau, ong hai
khéng ¢o.

Nén tién hanh phan tich mau ngay tranh hién tugng phan huy dudng.
3.3. Cach 14y sira

Quy tdc ldy siza: Liy 3 miu sita, m&i mau 14y khodng 10-20 mL, 18y & ¢4 hai
bén vi véi lugng sita bing nhau, trdn 14n véi nhau,

—  MAu diu duge 18y vao budi sang sém trude lic cho ba biia dAu Lrong ngay.
—  MAu tha hai duge 18y vao gitia Iue dang cho b bita trua.
_ Mau thit ba 18y vao budi t8i sau khi cho bd xong bia t8i.

L&y mau nhu vay d& tranh nhiing bién d6i sinh ly. Khi 14y miu nén ghi tudi
clia siia (nhu 148y miu sita vao thang tha may). C6 thé 18y miu siia trong cung mdjt
lde: mAu diu 14y trude khi cho bi; miu thit hai khi dang cho bi; méau thi ba sau
khi cho by, khéi lugng ba 14n bing nhau.

Bdo qudn mdu: Sita c6 thé dé & 0-4° C trong 24 gid.
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Chuong 7
PHUONG PHAP QUANG PHO

MUC TIEU
1. Trinh bay dugc ban chat cha 4nh sing, cac dinh luat vé& sy hip thy anh
sang.

Trinh bay duge sd d6 khéi cla mot may quang phd.
3. Trinh bay duge nhiing Ging dung clia phuong phap quang phé.

Trinh bay duge cach tim A max clia mot chat hoa hoc, cach vé dudng chuén
va xac dinh nong d6 ¢iia mot dung dich.

Trong may chyc nam gan ddy, trén co s¢ phat trién manh mé cia cac nganh
khoa hoc ky thuét, phuong phap quang phé da phat trién manh mé va duge Gng
dung rdng rai trén toan thé gidi.

Phudng phap quang phd don gian, d& thyc hién, ¢6 d§ chinh x4c va tin cay cao.
Phudng phap quang phd di mang lai nhiéu thanh tuu khoa hoc méi cho nhiéu
nganh khoa hoc nhu: Hod sinh, Hoa phén tich, Hoa v6 cg, Hoa hitu cd, Hoa ly, Hoa
duge, Hoa dia chit, Hoa phap v, ...

Cuong dg hip thu quang phd cia nhiéu hgp chat manh & cac ving td ngoai va
kha kién cho phép dinh lugng cac hop chat nay véi nhiing lugng rat nhé (khoang
val pg/L hode 10"mol/L).

1. CO SG LY THUYET CUA PHUONG PHAP QUANG PHO

1.1. Ban chét ctha anh sang
Anh sang 1a mot dang cua vat chét, vita ¢6 tinh chat hat, vita ¢ tinh chat séng.

Vé tinh chdt séng: Anh sang c6 ban chit séng dién tit, lan truyén trong khéng
gian c6 chat va khéng ¢é chat (chan khéng). Van tde lan truyén cia anh sdng trong
chén khéng 1a C = 3x10" em/gidy = 8x10° km/giay. Dua vao tinh chat séng, ngudi ta
da gidi thich dugc cac hién tugng giao thoa, nhidu xa va phan cuc ctia 4nh sang.

Vung kha ki€n ma mat ngudi c6 thé nhan bidt duge chi 14 mdt vang rat nhd
trong phd dién tit. Mét dic trung rat quan trong vé ban chit séng clla anh sang,
cling nhu cia quang phd hip thy, 13 budc séng ctia 4nh sang (con goi la do dai séng,
k¢ hidu la 1),

O cac vung khac nhau cia phé dién ti, 4nh sang déu c6 chung mét ban chat,
nhung khac nhau rat nhiéu vé d8 16n caa budce séng. Anh sang ¢6 thé duge bidu dién
bang hai dai lugng dic trung: Bude séng anh siang (A) va tin sé anh sang (v). Su
lién quan gitta budc séng va tan s§ anh sang l1a:
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L=Chv (1)
O day: C 1a van téc 4nh sang = 3x10" cm/gidy,
Don vi d6 dai buéce séng thuong dude st dung ¢ vung:
— T ngoai va kha kién 12 my hodic nm (1mp = 10°%u = 10° mm = 10 m).
- Hoéng ngoaila
— S6ng radio 1a m. |

V& dai lugng tdn s8 anh sang, tri trudng hop séng vo tuyén sit dung don vi kilo
chu ky (Kc) hodic mega chu ky (Mc), con & cac vang khéac cia quang phé, ngudi ta si
dung don vi s6 séng (v) 12 s8 cac séng trén mdt don vi khodng cach,duge tinh bang
em. S8 song duge 1ién hé véi bude séng va tan sé bdi phuong trinh:

v=1/A (2)

Vi du: S6 song hong ngoal v = 500/cm nghia 1a cé 500 séng tren 1 em, dudng di
clia tia héng ngoal c6 budc sbng:

= 1em/500 = 10'W500 = 20y,

Vé tinh chdt hat: Anh sang c6 ban chit lugng tit, duge thé hién & cac hién
tugng quang dién, quang hoa va hdp thu anh sang. Anh sang duge truyén di trong
khong gian dudi dang cac hat photon {con goi 14 quang t1) mang ning lugng. Nang
lugng va tan s6 cta hat photon duge lién hé véi nhau bdi phuong trinh:

E=hv=hC/h (3

O day: K 1a nang lugng photon.

h 12 héng s6 Planck = 6,62x10? erg.gidy.

Nang lugng cua cac photon 8 cac viing khéac nhau ctia phd dién tir duge xac dinh
bang céng thiic:

E (erg) = h. C/a = 6,62x10™" erg.giAyx3x 10" nm/gidy/nm.
1.2, S« chuyén déng phén tit va cac mic ning lvgng cta phan ti vat chat

Cau tao phén tit ctia vat chat phiie tap hon nhiéu so véi cau tao nguyen tl, vi
vay, chuyen déng phan tu cung rat phUC tap. Chuyen dong caa phan tu vat chat
bao gom chuyen déng cta cac nguyén td, chuyén dong dao déng va chuyén dong
quay cta ban than phan tu.

Chuyén dong cta cic dién ti trong phan ti tao thanh cac dam may dién ti1, trong dé
¢6 nhiing dién tit khdng lién két va nhiing dién tif tao thanh lién két phan ti.

Chuyén dong dao dong 1a sy thay déi tuin hoan vi tri tuong d61 cua cac hat
nhin nguyén ti trong phan ti.

Chuyén déng quay ciia phén ti 1a sy thay d8i tudn hoan sy dinh hudng caa
phén tl trong khéng gian. Cac dang chuyén dong phan t xdy ra déng thoi va cé
tuong tac 1an nhau. M6i dang chuyén déng phén tit déu c¢6 ning lugng déc trung.
Nang lugng phin tit gdm ba dang nang lugng: nang lugng dién ti (EJ), ning lugng
dao déng (E4)va nang lugng quay (E,):
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E phin = Ev + Edd + Eq

Nhu viy, mdt phén ti c¢6 mdt day cac mic nang lugng lugng it hoa. Phén td
vat chét chi c6 thé nhan (thu) hoac mAt {phat) nang lugng theo tirng lugng ti mdt,
nghia 14 titng budc tuong iing v su chénh léch giita cic mdc néng lugng ctia phan
t mot cach gian doan. Sy chuyén dich giGia cac mic nang lugng dién td doi hol mot
ning luong lugng t 16n hon nhiéu so véi su chuyén dich gifta cac mitc nang lugng
dao dong, con sy chuyén dich giiia cac mitc nang lugng dao déng lai doi hol mdt mie
ning lugng 1én hon nhiéu so véi su chuyén dich gifta cadc mdc nang lugng quay:

E!-E°>> Eyl - £, >> B} -E

theotylé 100 10 : 1 |

Pibu hét sttc thu vi 1a d6 16n clia sd bi&n thién cac mic nang lugng dién tu hod
tri cia phan tit E,' - B, tuong Gng vdi muc nang lugng cua cac hat anh sang
(photon) ¢6 budc séng A trong vung tit ngoai va kha kién (200-800 nm). nghia 13 ta
ch:

E!-E’ (cta phan ti chat hip thy) =hv=h.C/ {cua hat Anh sang)

Pay chinh 14 cd s6 1y thuyét caa phuong phap quang phd.
1.3. Su tudng tac gitra anh sang va cac phan tit vat chat

Quang phd hap thu thuc chat 1a qua trinh tuong tac giita cac hat photon cia
anh sang véi céc phan tit vat chat. Khi ta chi€u mét chum tia &nh sang irang gbm
cac hat photon ¢6 cic muc nang lugng lugng tit khae nhau di qua mdt dung dich
chat hap thu trong sudt. dung dich chi hip thu chon loc nhitng photon nioc e mic
nang lugng phit hgp véi cac mite nang lugng dién tit, nang lugng dao dong va nang
luong quay ctia né, Diéu nay c6 nghia rang phan ti vat chat chi hap thu nhing
photon nae ¢é mic nang lugng phu hop dé ¢6 thé dua phan ti tif mie nang lugng
phan ti niy dén mGc nang lugng phin tii khac, sao cho:

AE=E' - E* = E o = hv = h.C/A

Nhu vay, cic phan tif vat chat ¢6 efu trae khac nhau sé cho nhiing phd hap thu
véi cac dinh ¢6 tdn s8 (bude séng) dic trung khac nhau,

Qué trinh hap thu photon xay ra trong mot khoang thdi gian rit ngin (khodng
10*® gidy). Sau khi hap thu photon, mic ning lugng cta phan ti vat chat tang lén,
phan ti chuyén sang trang thai kich thich khong bén viing, sau 46, phan ti ngay
lap tidc tra lai nang lugng thita va trd lai trang thai ban dau bén ving. Ning lugng
thita c6 thé duge tra lai dudi dang bitc xa &nh sang cé bude séng dai han (nang
lugng thap hon) nhu anh sang huynh quang hoae 1an quang hoac thanh chuyén
d6ng nhiét clia phan tu.

1.4. Cac dinh luit vé sy hap thu 4nh sang

1.4.1. Dinh ludt Lamber/ Bouger: Cuing d6 ctia mft chim tia sang don sic khi
di qua mot dung dich chét hap thy ty i& nghich v6i chiéu day caa lép dung dich ma
nd di qua:

I, =I,.10"



3 day: I, 1a cudng dd chiim sang téi, 1, 12 cudng do chum sang da truyén qua
médi trudng, k 1a hé¢ 88 hap thu va 114 chiéu day cua mbi trudng chit hap thu.

1.4.2. Pinh Ludt Beer: Su giam cutng 49 dong sang khi di qua mét dung dich chit
h&p thu phu thudc vio s8 lugng céc tiéu phan chat hdp thu ma anh sang gap phai
trén duong di ciia chiim sang, nghia 12 phy thudc va nong d¢ C cua dung dich chat
hap thu:
k=aC
J day: a 1a hing s6 hap thy, C 13 néng 49 chat hip thy.
1.4.3. Dinh ludt Lamber-Beer: Ké hop 2 phucng trinh trén, ta c6:
I, =1,.10"%
Mé¢t 56 dai lwong vé hdp thu dnh séng:
—  Da thau quang T:
T=1/1,=10°"
— D6 hap thu quang A (con goi 1a mat d§ quang OD):
A=0D=1g UT =1lg 1/10°% =1g10°“ = aCl.

— Do LAt (B): Néu C 12 ndng 46 phén tram (C=1g/100mL) va df day cua coe do
14 lem thi Yae nay d6 hap thu quang A = A™,,, dudc goi la d tat E.

—  H¢ 8 tit phan t& gam (€): Néu C 1a néng d) phén tit gam (1mol/L) thi d&
hép thu quang dudc goi 1A hé¢ s tit phén ti gam va duge ky hiéu la €. Hé s6
tdt £ 1a mgt dic trung quan trong ctia phé hap thu cua mét chat hoa hoc, nd
thé hién kha nang hép thu manh hay yéu ctia chat khao sat 6 chc bude séng
dic trung. Nhing chat ¢6 € <107 la nhing chét hap thu quang pho yéu,
nhiing chét c¢6 € >10* 12 nhiing chdt hdp thu quang phd manh. Hé 8 tat €
phu thude vao:

+ Ban chat caa dung moi: Dung mbi t6t dé hoa tan chat can khao sat la
dung mdi hoa tan tdt chat can do, khéng phan dng véi chit ean do va phai
trong sudt trong ving phd can khao sat. Gidi han dudi caa mét sé dung

md a:

Nuée cat 200 nm Cyclohexan 200 nm
Methanol 210 nm Ether 220 nm
Chloroform 250 nm Benzen 275 nm

Céc méay quang phd hién nay thudng duge ciu tao dé do phd tl ngoai va
kha kién (c6 bude séng tit 200-800 nm). Khong khi trong subt trong ving
nay nén co thé st dung hé théng quang hoc bang thach anh, stt dung cuvet
thach anh (ky hidu la QS) dé do trong viing phd tit ngoai 200 ~ 400 nm va
st dung cuvet thuy tinh (ky hiéu la O8) dé do trong viung phd kha ki€én
400 —800 nm.

+  Ban chit ciia chat tan: Chét khdo sat ¢6 hé s6 tat mol cang lén thi d¢ nhay
ctia phudng phap cang cao.
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+ DO dai cia bude séng dnh séng toi: Muén dinh Jugng mét chat hoa tan
dusi dang dung dich, cdn phéi xac dinh buge séng cua tia téi cho do hip
thu cye dai, nghia 13 cho h¢ s8 tit mol cyc dai, goi 1a A max.

+ Nhiét 40 méi truong va thdi gian hién mau: He 88 tAt mol phu thude vao
nhiét d6 ctia dung dich, vi vay, khi do phd, cAn phai gitt cho dung dich &
mét nhiét d én dinh. Hé s6 t4t mo} con phu thudc vao thoi gian hién mau,
vi vy, cAn phai do phé vao thai gian mau én dinh nhat.

2. CAU TAO CUA MAY QUANG PHO

Cac may do quang st dung trong cic phong thi nghiém hoa sinh thudng gbm
hai loai: May quang ké (photometer) va may quang phd ké (spetrophotometer).
Pidu khac nhau ¢d ban gitia 2 loal may nay 12 may quang phé k& ¢6 by phén tao
phé lién tyc (si dung lang kinh hodc cach t17), nghia 1a tao cac chum tia don séc ¢
bude séng dic trung theo ¥ mudn, trong khi may quang k& khéng c6 bd phan tao
phd, chi ¢6 kinh loc mau tao ra tia don sic c6 bude séng tuong Ung vél mau cua kinh
loe mau.

Mot may quang phé thudng ¢6 10 bd phéan chi yéu sau:

1. Ngudn sang: dén tungsten (w) cho Anh sang kha kién va dén hydroegen hoac
deutrium (D,) cho phd phat xa 1ién tuc trong vung tti ngoati,

9. Guong phan xa: ¢6 tac dung hat toan b céc tia sang t ngudn sang vé moét phia;

3. Hé th8ng thau kinh hoi tu va phén ky: c6 tac dung chinh cho céc tia sang di
song song vdl nhau;

4. B6 phan tao anh sang don séc (monochromator) la ling kinh (reflectance
grating) hodc cach td (prism) (may quang k& khong co bd phén nay);

Khe sang: ¢ tac dung chi cho mét tia don séc di qua:
Kinh loc phu: ¢6 tac dung loc céc tia tap con lai khoi dong sang cia tia don sic;

Cuvet chita dung dich hap thuy;

@ =3 o

Bo phéan phéat hién (detetor) 1a t& bao quang dién (phototube) hoac &ng nhan
quang (photomultiplier tube): ¢6 tac dung tifp nhan dong tia don sac sau
khi da bi dung dich do hap thu mgt phén, tac nén mot dong quang dién;

9. B6 phan khuéch dai (amplifier): e6 vai tro khuéch dai dong quang dién;

10. B6 phan thé hién két qua do phé: déng hé do (meter) hodc bo phéan ghi
(recorder): thé hién do hap thu quang A hogc do truyén qua T (Hinh 7.1).
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Hinh 7.1: So dé khai clia mét may quang phd: (1) Bén W (hodc Dy}, (2) Guaong cong, (3) Hé théng
thau kinh, (4) Lang kinh hoaic cach t, (5) Khe sang, (6) Kinh loc phy, (7) Cuvet dyng dung dich chat hap
thy, (8) T& bao quang dién hoac &ng nhan quang, (9) BS khuéch dai, (10} Dang hé do chi @ hdp thu
quang A ho#c 66 truyén qua T,

3, UNG DUNG CUA PHUONG PHAP QUANG PHO

Phuong phap gquang phé 13 mét phuong phap phéin tich, dinh lugng cac chat
ho4 hoc, duge itng dung trong nhiéu nganh khoa hoc: hoé sinh, hoa phan tich, hoa
v6 g, hoa hitu ¢, hoa ly, hoa dia chat, hoa duge, hoa phép y va nhiéu nganh khoa
hoc khae, cu thé nhu sau:

3.1. Phan tich va giai thich phd ctia chat hoa hoc

Cac hydrocarbon no chi ¢6 céc lién két don nén chi chita cac dién tu o, do vay
chi ¢6 thé ¢ su chuyén dich ¢ —> o*. Ning lugng do1 héi cho qua trinh chuyén dich
nay la 185 Keal/mol, tuong Gng véi niing ludng cta cac photon thude viing td ngoai
xa, ti ngoai chan khéng, nghié 14 ching khong hap thu (trong sudt) trong vang td
ngoai gan. Vi vy, mjt 58 hydrocarbon (vi du: hexan, octan ...) duge st dung lam
dung méi cho mt sd chat dé do § vung tit ngoal.

CAac chat co lién két d6i ¢6 qua trinh chuyén dich dién tit © - 7* nén c6 mot
dinh hap thu manh (A,) 6 ving c6 budc song 190 nm véi & > 10", khi duge gan
thém nhom thé vao lién két d6i thi dinh hdp thu chuyén vé bude séng dai hon.

Céc phan ti c6 2 lién két déi tach biét cb phé hap thu khéng khac gi so véi phén
ti1 chi c6 mot lién két d61. Tuy nhién, chc phan t& cd cac lién k&t d6i ludn hgp (vi du:
1,3-butadien) thi ¢6 dinh hap thu chuyén vé budc séng dai hon. Khi md roéng sy
luén hdp, phén td ¢6 mach luén hgp cang dai thi dinh hép thu cue dai cang chuyén
dich sang @8, cudng d6 h&p thu cang tang va c6 thé cé A, & vang kha kién.

Céc phan ti c6 nhan thom va nhén thom di vong c6 cac lién k&t d6i ludn hgp,
¢6 su chuyén dich dién td 1 — 7% nén €6 Anu nim trong khoang trén dud 200 nm.
Vi du: benzen la chat c6 nhan thom don gidn nhét ¢4 3 dinh hap thu la 184 nm, 204
nm va 256 nm.

Cac phan ti sinh hoe nhu céce acid amin thom va di vong nhu phenyl alanin,
tyrosin, tryptophan va histidin ¢6 dinh h&p thu trong vung ti ngoal vao khoang
980 nm; céc peptid ¢é dinh hap thy vao khoang 200 dén 220 nm; cac protein cd Ayay
vao khoang 280 nm la nhd sy hap thu i ngoai cua cac acid amin thom va di vong
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nhu tyrosin, tryptophan va mgt phan 1A nhd phenyl alanin. Acid nucleic ciing hap
thu manh & bude séng 280 nm. Hemoglobin ¢6 A,,,, ¢ 559 nm, tuy nhién, khi két hop
véi oxy, HbQ,; ¢6 3 dinh hdp thy la 415, 542 va 578 nm. MetHb eé dinh hép thu &
634 nm, khi két hgp v6i CN- thi chat nay bién hanh CyanMetHb, khéng con dinh
hdp thu & 6356 nm nda, nhd phan ng nay ¢6 thé dinh lugng MetHb trong dung
dich.

3.2. Dinh lugng chit hoa hoce

Nhiéu chit hod hoec ¢6 thé tao mau nhd phan tng véi cic chat hoa hoe khac,
mau tao dude ¢6 ¢ hap thu t6i da ¢ mot budce séng nao dé; budc séng d6 duge si
dung dé do mat 4§ quang hoc, tir d6 tinh ra ndng dé chét cAn khao sat dua vao dinh
luat Lamber- Beer.,

Vi du: protein + Cu® (mdi trudng kiém) — phitc hgp mau tim héng (hdp thu
manh ¢ budc séng 546 nm). Do mau 6 bude séng 546 nm, ddi chidu véi dung dich
protein mau duoc ti€n hanh trong ciing diéu kién, xae dinh duge ndng dé protein
trong dung dich cdn khao sat.

3.3. Bi.'nh luong hoat A enzym

Hoat d6 enzym c6 thé dude xic dinh bing cach xac dinh hodc bing lugng co
chat mat di hay bing lugng sdn phidm tao thanh, hoic bing su thay d8i néng d6
coenzym tuong Ung. Vi du: Cac coenzym NADH, NADPH c6 hai dinh hap thu é 265
va 340 nm, khi bi oxy hoa thanh NAD" va NADP* thi khéng con dinh hap thu § 340
nm nita. Vi vay, viée do sy giam mat dd quang ¢ bude séng 340 nm chinh 14 co sd dé
tinh toan lugng NAD" hodc NADP* duge tao thanh, nghia la xac dmh duge hoat d§
cua enzym dehydrogenase tucng 1ing.

4. THYC HANH
4.1. Tim budc séng cye dai cia mdt dung dich chat hap thu

Khao sat phd ciia NAD* (hodc NADPY) va NADH (hoac NADPH) trong khoang
bude song tur 200 dén 400 nm.

Khao sat phd clia acid amin thém (phenylalanin hoéc tyrosin) trong khoang
bude séng tit 200 dé&n 400 nm.

4.2. Vé dé thi chuin va xac dinh néng dé ciia mét dung dich protein
4.2.1. Vé dé thi chudn ciia mgt dung dich protein
Nguyén tdc: Dya trén k§ thuat Gornall, st dung thudc thii biuret:
Protein + Cu® (mdi trudng kiém) — Phic hgp mau tim héng
h4p thu manh d A, = 546 nm.

Tién hanh: LAy 5 6ng nghiém, ghi s6 6ng nghiém, 14n lugt cho vao tiung éng nhu
sau: '
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Thuéc thir Ong nghiém s&
(mt)

NaCl 0,9% 0,020
Protein 20g/L 0,020
Protein 40g/L 0,020
Protein 60g/L 0,020
Protein 80gH. 0,020
Thuég thit Biure 1,000 1,000 1,000 1,000 . 1,000

Léac ky, d€ 30 phat & nhidt do phéng, do mAt db quang & bude séng 546nm, déi
chiu v6i 6ng trang (6ng s6 0).

V& d6 thi chudn véi truc hoanh la néng d¢ dung dich protein (g/L) va true tung
la mat d§ quang, sau d6 tinh hé s& hap thu quang. Hé s6 hdp thy quang duge tinh
tal mdéi diém dya theo nguyén téc:

Trong khoang mat d6 quang OD <0,60, mat d6 quang phu thude tuyén tinh vao
nong do dung dich chat hap thy, ta c6:

Cthfl‘/ Cméu = Dthﬁ/ Dlnﬂu.—*} Cthl:l = Crm’au X Dthﬂl Dmﬁu

He¢ s6 hap thu quang tai m&i diém duge tinh biing cong thite: F = Cria / Dus.
Ly téng tat ca cac hé s6 hap thu tuong dng véi cac néng 46 protein khao sat chia
cho s§ néng d6 protein khdo sat, ta cé hé s8 hdp thu quang (trung binh) cta dung
dich protein.

Chi y: Theo dinh luat Lamber- Beer, néu mat dé quang OD>0,60, né sé& khong
con tang tuyén tinh khi tang néng d¢ chét hoa tan, vi viy, Oong thd cin duge pha
loang bang NaCl 0,9%, khi d6, két qua C,; sé phai nhan véi d6 pha loang.

4.2.2. Xdc dinh nong d¢ protein trong mét méu huyét thanh:

Lay mdt 6ng nghiém, ghi s8, 14n lugt cho vao: huyét thanh 0,020 mL, thude thi
Biure 1,000 mL. Lac déu. dé yén § nhiét d§ phong 30 phit. Do mat do quang 3 buéc
séng 546 nm. Tinh néng dé protein theo cong thie;

Néng dé protein huyét thanh: C,,, = CozoX Dt/ Dogy = Hé s6 F x D, (/L)
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Chuong 8
PHUONG PHAP DIEN DI

MUC TIEU
Sau khi hoc xong bai nay hoc vién phai trinh bay lai duge :
1. Nguyén tic chung elia phuong phap dién di protein trén chat gia,
2. Cac yéu t6 anh hudng dén sy di chuyén cda phéan ti protein khi dién di.
3. Cach thao tae k§ thuat dién di protein trén gidy.

NOI DUNG

Su chuyén déng cta cac phan t huyén phu hodic keo trong dién trudng dude goi
14 sy dién di.

Pé nghién ciu cac dung dich keo va d4c biét 14 cdc protein ngusi ta diing cac
phucng phap dién di sau:

— Phuong phap dién di duéi kinh hién vi (hién phuong phap nay khéng con
dude sd dung niia,

~  Phuong phap dién di trong dung dich ty do, con gm 12 phuong phap giéi han
linh déng. Ngay nay phuong phap dién di mao quan dua trén nguyén ly cua
phuong phap nay.

- Phutdng phap dién di trén chat gia: hién 1a phudng phap théng dung nhat,
con goi 1a phuong phap dién di vang. Cac chit gid thudng duge dung la:
gidly, thach, Agar— agar, agarose. acetat cellulose, gel tinh bét,
polyacrylamid...

Trong pham vi bai viét nay chi dé cip dén perdng phap dién di protein huyét
thanh trén chat gid.

1. NGUYEN TAC CHUNG

Trong dung dich dém ¢6 pH khac véi pHi cha protein , cac phan td protein sé
tich dién va khi ¢6 dong dién di qua cdc phan tid protein sé& chuyén dich vé cac dién
cuc trai dgu.

Protein 14 chat da dién li, dugc ciu tao bdi cAc acid amin, trong phén tit protein
c6 cac nhom carboxyl (-COOH) va nhém amin (-NH,) tu do, vi vay cting nhu acid
amin, protem cd tinh chat ludng tinh. Trong méi trudng kiém pH > pHi cta protem
céc tidu phan protein tich dién 4m. nguge lai trong mé1 trudng acid pH < pHi cla
protein, tiéu phén protein tich dién duong. Khi ¢6 dong dién chay qua, cac phan td
protein tich dién, di chuyén vé cac di¢n cue trii dau.
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COOH

Petele)
R—CH_ —> R—CH{
NH> NHT
pHHOHiV \ pH < pHi
co0 _COOH
R—CH._ R—CH
NH. NH;

Pién tich clia cac tiéu phén protein cang 16n khi pH ciia méi trudng cang khéac
xa v4i pHi cua protein

Trong mdi trudng dung dich dém pH 8,6 , hdu hét cac protein cla huyét thanh
déu tich dién 4m , va ching sé di chuyén vé cye dudng. Cac thanh phan protein
khic nhau ctia huyvét thanh sé di chuyén véi tée d khae nhau.

2. CAC YEU T6 ANH HUGNG DEN TOC DO DI CHUYEN
2.1. Vai tro ctia tiéu phin protein
2.1.1. Trong lugng phdn tit va cdu hinh cua tiéu phdin protein

Trong lugng phan ti va c&u hinh cia tiéu phéan protein anh hudng rit lon dén
toc déd di chuyén. Céc protein ¢ trong lugng phan ti nhd di chuyén nhanh. Cac
protein c¢6 cdu hinh hinh ciu (albumin) di chuyén nhanh hon cac protein c6 ciu
hinh hinh bau duc (blobulin) va céc protein dang sot ( fibrin). Dung dich keo protein
¢ 46 nhét dang ké, @6 nhét cén trd sy linh dong ctia phén tk protein . Lue tac dung
trén mdt phan t c6 dién tich Q trong dién truong ¢6 cudng dé E duge goi la lyc F.

F=E.Q

Né&u phén tit ¢ trong mdi trudng khéng cé d6 nhdt thi phan tu thuong xuyén
duge kich thich . Phan ti protein chiu mft lyc hdm cda dé nhét . V6i phan Lt
protein hinh c4u , ban kinh R thi dé nhét ]Jam cham chuyén dong, can luc F. Lue
can I dude biéu thi theo dinh luat Stokes.

F = 6n.Rn.v
N Hé 56’ dd nhit
v : Tée dé di chuyén
R : Bdn kinh tiéu phin protein

Muén phén td protein d trang thai linh déng thi F phat triét tiéu I’ nghia la
1‘1 = E‘“

E.Q = 6n.R.n.v
v=EQ6xR.1.
Véi dién truong 1Viem —» v= Q/6xR.n

s TTHS 6 3



Nhu vay néu dudng kinh R cang lén téc dé di chuyén cang giam.
2.1.2. Trang thdi hydrat hod ciia tiéu phdn protein.

Protein 1a chit keo ua nude. O dang dung dich protein tich dién, phén td nude
ludng cyc s& gén vao protein ¢ ddu c6 dién tich trai ddu véi dién tich caa protein .
Phan ti protein duge bao bang cac phan ti nudce ludng cuyc. D6 1a trang thai hydrat
hod. Trang thai hydrat hod phu thudec vio cac nhém ion tu do trong phan tit
protein, cang nhiéu nhém ion tu do kha ning hydrat hoa cang ldn. Trang thai
hydrat hod cling phu thudc vao dung dich dém. pH cda dung dich dém cang xa pHi
clia protein kha nang hydrat hoa cang lén. Protein cang hydrat hoa thi dudng kinh
cua phan tit keo ua nudée protein cang l6n (mixen protein), tinh linh déng cua
protein tang. )

v=Q.ddrR.n
& : Dién tich cua phén tit protein

R : Bdn kinh cia phan tit protein

d : Chiu diy idp dién kép @ ﬁ/

n.: Bg nhdt cea dung dich > a —a>1
/ bf
A d

Nhat vdy chiéu day cla 16p dién kép tdng lam tang tinh linh déng cGa tiéu phan
protein.

2.1.3. Thé'dién déng

Sy tich dién ctia mgt phén ti chat keo albumin hay globulin 14 do sy phan K
cua cac nhém carboxyl (-COOH), nhém amin (-NH,), nhém hydroxyl (-OH) va su
hap thu cta phén tif v6i cdc ion cha dung dich dém. o hiéu tng Debeye Huckel
lam cho bé mat protein c6 mét 16p dién tich trai dau vdi protein . Nong do 16p ion
nay cao hon nong do cta ion trong dung dich.Gilta dién tich cfla phan td protein va
16p dién tich trén bé mit protein tao nén mét ddn vi dién dong (coi nhu mdt tu dién)
dé 14 mét thé nang dién dong . Theo ly thuyét tinh dién:

E=4rndd/D
£ Hidu dién thé gitta hai tdm tu dién
D : Hing s6 dién moi
d : Khodng cdch cua hai tdm 1y dién
5 Pién tich | Icm?

— Sy bién thién ctia dién tich phu thude vao pH clia dung dich dém, pH cta

dung dich dém cang khdic xa véi pHi clia protein thi dién tich cing 1dn.
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— Sy bién déi bé day caa 16p dién kép d bién thién theo lye ion cGa dung dich
dém, dung dich dém cang lodng , luc ion cang glam khoang cach gita hai
tAm tu d1én cang tang, thé dién dong tang. Th& d1en déng tang ty 1é thuan
vdi toe d6 di chuyén.

2.2.Vai trd cua dung dich dém

Dong dién chay qua dung dich ché‘ft dién i sé gdy ra su thay d6i thanh phin
hoa hoc ciia dung dich va do d6 pH cua dung dich thay déi . pH cua dung dich la
mét trong nhiing yéu t& quyet dinh nhAit cua viéc dién di cho nén can pha1 git cho
pH cua dung dich trong sudt qua irinh dién di khong thay ddi. Chinh vi vay ngtfch

ta phai dung dung dich dém.Khi chon dung dich dém c¢dn phai chd ¥ hai yéu ciu:

— Phati giit cho protéin 8 trang thai bén viing, khong bi bién tinh
—  Phai 6 tac dung tach tét hén hgp protein thanh cac cdu ta.

~ Céc chi 8 cd ban cua dung dich dém 1a: Ban ch4t clia cac ion trong thanh phan
cua dung dich dém, pH, luc ion p

2.2.1. pH cua dung dich dém

pH cua dung dich dém la yeu t&6 quan trong nhét déi véi phudng phap dién di.
Khi dién di cin tinh d&n cac yéu td sau day:

Néu pH ctua dung dich rit acid ( < 3) hodc rit kiém (>10)th1 protein cd thé bi
bién tinh , protein sé khong di chuyén.

Protein co tinh ch4t ludng tinh, d&u va lugng dién tich cila protein phu thuédc
vao gla tri cia pH, pH cang xa pHi ca proteln tinh linh dong cua protein cang 16n.
Néu x4c dinh duge gia tri tinh linh ddng ela protein & céc pH khac nhau va thiét
lap duge duong cong tinh linh dong theo pH ching ta c¢é thé tinh duge pHi cta
protein.

2.2.2. Luc ion cua dung dich dém

Nhu da néi & trén tinh linh dfng ctia protein phy thuéc vao thé dién dong. Dai
htgng nay phu thude vao dd day cha 18p dién kép khuéch tan trén bé mit ctia phan t
protein. Vigc tang luc ion s& lam giam chiéu day 16p dién kép khuéch tan va do dé
lam giam tinh linh déng. Ngudc lai lyc ion giam (khi dung dich dém du’dc pha lodng)

tinh linh dong cta ph.m tu tang. I\hung néu luc ion qua thap sé lam giam dung tich
dién, dong thoi 1Am gidm tinh hoa tan cha protein nghién cdu.

2.2.3. Bdn chdt cua ion

Tinh linh déng cua proteln ¢én phu thudc vao ban chit cac ion cua dung dlCh
dém. Mitc d6 lién két ctia cic ion vdi protein khac nhau. Hang s8 phéan li cac ion cud
cac mudl cang khac nhau Néu hai dung dich dém ¢6 ciing pH nhung khae nhau vé
ban chat ion thi két qua dién di cang khac nhau. Viée chon dung dlch dém phu
thude vao di€u kién cta thi nghiém, dic biét phu thube vao tinh chat cla protein
nglnen ciru.

2.3. Pién thé va cudng dé dong dién
2.3.1. Dién thé

Nguoi ta dang dai lugng Gradient thé hiéu G = dv/dl 1a dai lugng dic trung cho
mic phin b& cua thé hidu theo chiéu dai eia bing dién di. Gradient dién thé cang
16n téc @6 di chuyén ctia protein cang cao. Tuy vay néu thé hiéu ting qua cao sé lam
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bay hoi hdi nude nhiéu va sé dnh hudng dén toc do dién di. Thong thudng vdi dién
di tach protein, dién thé duge ding phd bién la 120 — 400 V. Tuy nhién con phu
thudc vao chit gia , véi chat gia 1a polyacrylamid dé phan tach protein ¢6 khi dung
161 dién thd 1200 V.
2.3.2.Cuong do dong dién
Cuding db dong dién khong anh hudng truc tiép dén toe 6 dién di. Mai loai chat
gia khac nhau diing mot cudng d6 dong dién khac nhau.
2. 4. Nhiét 46 va do bay hoi.
Mat dong dién di qua mdt chat dén dién tit nhién kém theo sy tang nhiét do
boi hiéu itng Jun. Biédu thiic clia nang lugng nay nhu sau;
W = I? R/4,186 = V.1/4,186
W : Nhiét, tinh béng Calo/giby
V : Dién the hai ddu chét dén dién , tinh bing Vol
1: Cuimg do dong dién, tinh bing Ampe
R : Bién trd ctia chdt gid

Nhiét d6 tang, hoi nudc bée hoi, diéu kién dién di bi thay déi lién tuc. Vi vay
ngudi ta lam giam su tang nhiét 46 bang cach bang dién di duge dat trén gia dd ¢6
dong nude lanh chdy qua, hodc chau dién di dudge dé trong ta lanh vdi cac truong
hgp dién di phén tach cac enzym.

2.5. Anh hudng cta chat gia

Chét gia Anh hudng dén kha nang phén tach cac protein. V6l nhing chét gia cd
tinh cach 14 gia dd don thuan nhu gidy, agar — agar, acetat cellulose thi kha ning
phén tach cic protein kém, véi protein huyét thanh chi tach duge 5 — 6 thanh phan.

Céc chit gid c6 tinh chit 1a sang phan tit nhu gel tinh bdt, ge) polyacrylamid
thi kha nang phan tach tét hon , vdi protein huyét thanh cd the tach dude 19 — 21
thanh phan.
3. DIEN DI PROTEIN HUYET THANH TREN GIAY
3.1. May dién di

Gdm hai bo phan chinh:

~ Nguén dién. Ngudn dién thyc chét 1a bd phén bién d8i dong dién hai chiéu
chia thanh phé thanh déng dién mot chiéu.

— Chéau dién di gdm hai méang dién di , trong mang chita dung dich dém mdi
mang c¢6 mdt dién cye dudng hoéc adm.

3.2. Cac dung dich
Dung dich dém: Dung dich dém Veronal pH 8,6
Veronal natri 103 g
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Veronal acid 1,84 g
Nude eat vira da 1000mL

Dung dich ¢6'dinh va nhuém mau:

Xanh bromophenol 0,100g

He(Cl, 50 g
Acid acetic tinh khiét 50 mL
Nudc cit vira da 1000mL

Dung dich ria 1:

Acid acetic 2% trong nudc.

Dung dich rua 2:
Natri acetat 10 g
Acid acetic 20 mL
Nudc cdt via du 1000 mL

Dung dich chiét rit mau:

Natri carbonat 20g
Alcol methylic 300 mL
Nudc cat 700 mL

3.3. Tién hanh

D6 dung dich dém vao hai mang cta dién di, chd § hai mang phai ¢6 muic dung
dich ngang nhau dé tranh “hiéu ing Xiphong”

Chuén bi bang dién di: Cac bang gidy dién di duge cat theo kich thudc
25 em x 2,5 em, diing bt chi ké vét xudt phat & vi tri 1/3 theo chién dai caa
bang dién di. Thdm w6t bang dién di bing dung dich dém, dat bang trén mot
t&m gidy loc sach. Dung pipet vi lugng dat 20ul huyét thanh theo vét xuét
phat. Pat bang dién di 1én gii sao cho bang dién di vudng gbc v61 mép ci’;a
méng dién di, vét xuat phat & gin phia cyc Am vi cac protein s& di chuyén
vé cuc dudng trong qua trinh dién di. Nén dit mdt bang dién di vdi huyét
thanh ¢6 tron 1an bleu bromophenol dé dé theo déi st di chuyén cua protein
trong qua trinh dién di. Day nip chau dién di.

Kiém tra cac dién cue mét 14n niia, ndl dién cyc vao may.

Bat cbng tic & ddu may, diéu chinh thé hiéu va cudng do thich hgp. Thé
hiéu thudng dung cho dién di protein huyét thanh 1a: 220 V, cudng d6 1a 0,5
mA /lem chiéu ngang cQa béang dién di.

Theo d&i vét mau trén biang dién di ¢é trén bleu bromophenol. Khi vét mau
cach vét xuat phat khoang 5 em thi ngit dién, théng thuéng trong khoang 3
gid.

Ngit dién.
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N&p chau dién di

Bang dién di
—
PSP AITT AT A SIS

Gia da

Dién cue

Dung dich dém

Sg dd: Chau dién di

M nip chiu dién di, cha § tranh dé céc giot nude trén nip chiu nho vao
bang dién di.

Theo ddi vét mau ciia bang dign di huyét thanh ¢d trén bleu bromophenol. Vét

mau cach khoang 5 em thi ngat dién , tudng Ung khoing thdi gian 3 gio.
Lén mau bang dién di
Ngam bang dién di vao dung dich ¢& dinh o1 thiéu 3 gio hoac qua mot dém.

Ngim bing dién di trong dung dich ria 1 ba 1dn, mbi lAn 5 phut cho tdl
khi nén cua bang dién di sach.

Ngam béng dién d1 trong dung dich ria 2 trong 15 phat
L&y bang dién ra, dé kho 6 nhigt d6 phong .

3.4. K&t qua: Dién di protein huyét thanh trén gifly tach duge 5 —6 thanh phin: tit
cye duong dén cuce Am lan higt 1a albumin, globulin o, oy, By, Bavay

(6 thé tinh két qua bing may do mau trén bang dién di. (hinh 8.2}

Tinh két qua biing céch chiét rat mau. Bang dién di dugc ciit thanh nhiing mau
nha theo hinh
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Hinh 8.2. Két qua dién di dugc do mau truc tiép trén may Dencitometre

M5i mAu nhé tuong ng véi mdt vét protein ,dude ngam trong cac dng nghiém
m&i éng chita 3mL dung dich chiét rit mau.sau 30 phat mau tan hét trong dung
dich.

Soi mau & budc séng 560 nm so véi 8ng trang 1a dung dich chiét rat mau. Tinh
ty 1¢ phéan tram cha cic thanh phan

Ty 1& phén tram céc thanh phén protein trong huyét thanh binh thudng la:
Albumin: 56,6 £ 7,1%

Globulin o, 583+ 1,7%
Globulin «, 7.8+ 3,0%
Globulin P 11,5+ 2,3%
Globulin ¥y 18,6 +4,7%

4. UNG DUNG CUA KY THUAT

Ky thuat dién di duge diung dé phan téach cac acid amin, céc protein trong dung
dich chét cin phén tach. Trong Y hoe, k¥ that dién di protein trén cac chat gia nhu
gifly, acetat cellulose, gel tinh bot, gel polyacrilamid thuéng duge su dung trong cac
phan tich nhu;

— Pién di phan tach cac protein trong huy&t thanh: dang cac chét gia ia gidy,
acetat cellulose, agar — agar.

—  Dién di phan tach hemoglobin: diing chét gia la gidy , gel tinh bt.

— Dién di phén tach cac 1soenzym trong huyét thanh: dung céac chit gia la
agarosse, acetat cellulose, gel polyacrilamid.
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Chuong 9
PHUONG PHAP SAC KY

MUC TIEU
1. Trinh bay duge cic nguyén Iy cd ban va ding dung ctia cie phudng phap séc ky.
2. Thyc hién dude k¥ thuft sdc ky phin tach hén hop acid amin trén gidy.

A.CO SO LY THUYET

1. NGUYEN TAC CHUNG

Séc ky 1a mdt phuong phap tach va phéan tich cdc chit trong mét hén hgp dua
vio sy phan b8 khae nhau clia cac chat gita hai pha déng va pha tinh:

— Pha tinh (stationary phase) con goi 1a pha ¢8 dinh 14 phén chit liéu hodc
dung dich duge giit ¢ dinh trong qua trinh sic ky. Pha tinh ¢6 tac dung gii
cac chat lal.

— Pha di déng (mobile phase): 1a phan khi (séc ky khi), dung dich (séc ky
10ng) chay qua pha tinh, Pha di ddng c6 tac dung kéo cac chat di.

Hai pha nay lubn tiép xtic¢ vdi nhau nhung khdng trén lan vao nhau. Cdc chit
c6 ai luc cang 16n véi pha tinh s& di chuyén cang chdm trong qua trinh sac ky va
ngugc lai.

2. CAC PHUONG PHAP SAC KY CO BAN
2.1. Sac ky khi

Pha di dong 1a mdt khi. MAu phan tich duge hoa hoi ¢ nhiét dd cazo va nho cd
khi chiia trong bom khi din vao ¢dt phan tach nam trong bubng diéu nhiét va qua
trinh phén tach cac chat dién ra & day. Cét sée ky khi thuing ¢é dudng kinh nho
(chi tinh bang milimet) va xo0an 16 xo trong budng diéu nhiét. Tuy theo pha tinh
ngudi ta phéan loai:

2.1.1. Sde ky khi-rdn: Pha tinh 12 mot chat rdn va c6 ché phan tach cac chat dua
trén nguyén 1y cha sac ky hép phu.
2.1.2. Sdc ky khi - Idng: Pha tinh 13 m6t chat 1dng va co ché phan tach cac chit
dya trén nguyén 1y cha séc ky phan bé.

Sic ky khi thudng dung trong phén tich, phat hién céc chit va st dung cot séc

ky chuyén dung. Phuong phap nay cé uu diém 1a thdi gian sdc ky ngin, lugng miu
it, d§ chinh xac cao.
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2.2. Sac ky 16ng

Pha dong la mot chat 1ong. C6 nhiéu cach phan loai khac nhau.
2.2.1. Dua trén ddc tinh ciia pha tinh (co ché cia qua trinh phan tach): co cdc
loai sac ky sau:

Sdc ky hdp phu: Con dude goi 1a SK 16ng rédn. Céc chat trong mot hon hgp duge
phén tach dua trén su hap phu khac nhau ctia chiing trén bé mat mot chat liéu ran
dude st dung lam pha tinh.

Séc ky trao déi ion (hinh 9.1): Pha tinh 12 mdt chat rdn mang dién tich. Qua
trinh phan tach cac chit chi yéu dya trén kha nang trao doi ion giua cac chat va
oha tinh mang ion. Sic ky trao déi ion gdm hai qua trinh riéng ré :

Protein mang
dién am bi gilr
lai trén cot Protein
mang
dién am
dudc diy
khdi cot

Protein
mang

dién béng
duong dung dich
va am NaCl

Hat gel mang
dién dudng

Hinh 9.1. Su phan tach cac chat trén cd sd sac ky trao ddi ion

—  Gén chat phan tich mang dién (hoa tan trong pha dong) vao ion mang dién
tich trai dau 6 pha c6 dinh.

— PAay chat phan tich mang dién dude gitt trén pha tinh bang mot dung dich
chia chat mang dién khac (dung dich d4y) c6 ai lyc lién két ion véi pha tinh
16n hon chat phan tich.

Sdc ky phan bé: Pha tinh 1a mot chét 1ong, con goi 1a sic ky 1ong-1ong. Cac chat
dude phan tach dua trén su phan b khac nhau ctia méi chat hoa tan vao hai pha
16ng khong tron 1an véi nhau. Mdi chét c6 hé sd phan b riéng trong mot hé dung
moi nhat dinh.

Cs

Cm.

Cs : Nong d6 chat trong pha tinh.
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Cm: Néng do chat trong pha dong.

K: Pai lugng diic trung cho tiing chdt phu thude vao ban chit chét tan va
nhiét d6. K cang 16n chat di chuyén cang cham.

Sdc ky loc gel (hinh 9.2): Con goi la sac ky sang phan tu ( molecular sieve
chromatography) trén cd sd chét liéu hat gel x6p véi kich thude hat gel cing nhu 16
hat gel c6 thé tao duge theo y muén. Trong qua trinh sac ky, cac chdt duge phan
tach trén cd sd kich thude va hinh dang cta cac phéan ti trong mau phan tich.
Nhiing phén ti 16n caa pha’ long khong qua dudce céc 16 gel nén di chuyén qua cac
cac ché trong, duong di ngan hon nén di chuyén nhanh ra khéi ¢t trude. Cac phan
t nhé chui qua cac 16 cia hat gel, dudng di vong véo dai hon nén di chuyén cham.

Protein
Ion va

Protein

Gan
mau
vao cot

2at<y | nhé
e

cac chat cot

.E

!

AT s ] i

| i bém day

Sdc ky di lue (Hinh 9.3): Pha ¢6 dinh 12 mot chit gla cod phan ti 16n, tro, trén do
gan mot chat ¢6 4i luc sinh hoc dic hiéu véi mot loai cdu ti hoa tan cia mau phan
tich. &i luc gan sinh hoc thudng 1a cac phan ng kiéu enzym-cd chat, khang nguyéa-

khang thé.
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Thu héi riéng ré
cac phan doan

Protein l6n bi ddy ra
truagc

Hinh 9.2. Su phan tach cac chat trén ca sd sac ky loc gel.



Thu héi

protein
khong
gan 4

Day protein Tay gén
9an ra khdi

cot Protein gén

Protein

khéng gan

9

A

9[' :

Hat gel vdi tay
gan ai luc

Hinh 9.3: Su phan tach cac chat trén co sd séc ky 4i luc.
2.2.2. Phan logi dua trén hinh dang pha tinh.
Sdc ky gidy: Pha tinh thuong 1a nude dudc gitt & cac hat cellulose cta td gidy.

Sdc ky ldp méng: Pha tinh la chat hap phu dude hoa thanh nhi dich sau d6 trai
lén phién kinh thanh mot 16p méng, rdi say kho dé hoat hoa.

Sdc ky cét: Chét lidu lam pha tinh dude nhéi vao cot, Tuy loai chat liéu tao cot
ma c6 tat ca cac loai sic ky theo nguyén 1y & trén. Ngoai ra tuy ap luc trén cot trong
qua trinh sac ky ma phan chia thanh:

—  Sdc ky cot mé : Cot thuy tinh lam sic ky khong ¢6 kha ning chiu lyc va hé
théng sic ky duge thong tu nhién véi khi troi.

—  Sdc ky 1éng cao ap (FPLC hoitc HPLC): Cot séc ky duge 1am bing thuy tinh
hogc bang thép chiu lyc. Pha di déng dude bom vao cot véi ap luc cao trong
mot hé théng sic ky kin.

2.2.3. Phan loai theo cdch tién hanh.

Sdc ky khai trién: Cho hén hgp sac ky 1én pha tinh, cho pha di déng chay qua
pha tinh. Cac ch4t phan tach ndm trén pha tinh va dugc phat hién ngay trén pha
tinh.

Sdc ky rita gidi: Giéng nhu séc ky khai trién, nhung pha di déng tiép tuc cho
chay qua pha tinh cho téi khi cac chat phan tich dugc day ra khéi pha tinh.

Sdc ky thay thé" Trong nhiéu truong hgp chit phan tich dude gén vao pha tinh
v0i ai Iye manh va ching chi duge dé‘f){ khéi pha tinh bing mét dung dich chia chat
ddy co ai luc véi pha tinh manh hon dé thay thé chat phén tich.

Sdc ky dang dién tap trung: Mau phan tich gin vao pha tinh trong sic ky cot
bang lién két ion. Dung dich ddy tao ra mdt gradient pH trén cot sic ky va cac chat
sé duge ddy khéi edt (pha tinh) ¢ pH diing bing pHi cia mdi chat..
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3. CAC UNG DUNG CUA SAC KY

Trén cd sd phan tach céc chit cia mot hén hgp, sac ky c6 rdt nhieu dng dung
khéac nhau:

3.1. Dinh tinh: Xac dinh chat hodc thanh phan hdn hgp chat phén tich nao dé ( vi
du: xac dinh mdt loai thude trit sdu hodc doc chat nao dé trong dich thie an d da
day, mau cta bénh nhén; xdc dinh thanh phén acid amin trong dich chiét dau
xanh, v.v...).

Viée xac dinh dinh tinh cde thanh phan trong hén hap cé thé tién hanh bang
hat cach :

3.1.1. Su dung méu chud?p: D6 13 dung dich cla nhitng chit & dang tinh khiét ma
gia thiét ¢é trong hén hgp can xét nghiém.

Dat dung dich mau tinh khiét va mau thi trén cang gidy sie ky ( néu sac ky
gify), so sanh su di chuyén cia méu tinh khiét véi cic vét cia mau xét nghiém.

3.1.2. Tién hanh sdc ky méu tinh khiét va méu thit véi cing logi sac kY,
cing diéu kién (thuong la sic ky léng trén cdt hodc sac ky khi) va ghi lai sac ky
d6. Tuy thude vao ban chat hoa hoc va cdu trac phén td cla cac ch&t ma moi chit
dude day ra khoi cdt séc ky va dugc phat hién & nhitng thdi diém khac nhau (goi la

thai gian luu t). Trén cd 86 thai gian luu t ma cd thé bigt mau thit ¢6 chita chit can
tim hay khéng.

L) T 1 T
£
o Asp
tg S-Sulfocycstein
2 /
a Cy 5-50; Ser Gly Alo Leu
£ Tr;r lle
Glu
! f I Vol Met’l _ Tyr Phe
S e JVL AL AN
50 100 150 200
p—— 55 OT COLUMN, 55, pH 3.25, 02/ No ——+—— 55 pH 4,25, D.2M No CITRATE ——l
CITRATE

Hinh 9.4. S#c ky trao ddi ion xac dinh thanh phén acid amin cta long trdng trimg ga
thily phan béng lysozym va khif bang dithiothreitol.

3.2. Ban dinh higng

Thudng dung trong séc k¥ gidy xac dinh lugng acid amin trong dich chidt xuit
nao d6. Trong trudng hop niy, acid amin cdn xéc dinh ham lugng trong dich chiét
dude tién hanh sic k¥ dSpg thoi véi acid amin chuéin ¢é lugng da biét. Sau khi
nhudm mau hién cée vét sic ky cb thé:

— Do dién tich cla mau acid amin chudn va acid amin trong miu thit ¢6 thé
tinh toan s0 bd lugng acid amin ¢ trong mau thd. Cach nay it chinh xac.
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—  Lam théi mau cac vét séc ky da 1én mau bang nhilng dung méi thich hgp
sau 6 dinh lugng bang phuong phdp so mau.

3.3. Dinh lugng véi dd chinh xac cao

Thudmng dung sée ky 16ng hosc sde ky khi trén ot vi c6 kha ning phén tach cac
chét r&t cao va su on dinh ctia ky thuat. Trén o6 sd sic ky dé clia mau chuén (8
dang tinh khiét va ¢6 néng d6 biet siin) va sic ky d6 cia mau thi cb thé tinh duge
mdt cach chinh xde lugng chit nghién cGu cd trong mAu thu.

3.4. Xac dinh do tinh khiét cha mét san pham

Thudng st dung sic ky 16ng hoac sac ky khi trén cgt. Thong thuong mdl mdt
ch#t tuy theo dic tinh hod 1y phin tu ma dude ddy ra khoi cbt sic ky véi mot dinh
duy nhat & mot thoi diém nhét dinh trén sde k¢ do. Khi mdt san pham nao d6 xult
hién hai dinh trén sic ky dé thi chic chén san phiam d6 chia hai chit khac nhauy,
c6 nghia 1a chua tinh khigt. Khi sdc ky d6 chi xu&t hién mét dinh, thi cin kiém tra
lai san ph?im bing mot hode hai loai sac ky khic (vi du thay sac ky loc gel bang sac
ky trao doi ion va séc k¢ phan b8). O hai loai sdc ky méi nay. néu sac ky dé van chi
xu&t hién méat dinh thi méi chic chdn san phAm da tinh khiét. T4t nhién d6 tinh
cay cua mbi loai sic ky khac nhau la khac nhau, vi du sac ky ai luc ¢6 dd dac hiéu
cao s€ ¢6 dd tin cAy cao hon.

3.5. Xac dinh trong lvgng phén tu cua protein, ngay ca khi protein chua
duge tinh khiét hoan toan

Trong trudng hgp nay thuong ap dung séic ky loc gel. Cac chat duge day ra khoi
cot edic k¥ phu thude vao kich thude va trong lugng phan tu (TLPT) cua modi chat.
Trén cd sd sic k¢ cac chit ¢d TLPT chudn trong cang diéu kién sé tinh toan duge
TLPT cta chat can xéace dinh.

Cd s3 thue nghiém xac dinh TLPT mét chit trén cd sd sac k¥ loc gel duge trinh
bay & (hinh 9.5).

Thé tich {mi}

o} 20 40 80 &0

Ad Hinh 9.5.
A- Sac ky dé cla mot hon hop 3 thanh phan:
1. Chét chi di gua & bén ngoai hat gel
2. Chat di qua mot phan bén trong
cac hat gel

3. Chét di qua tat ca cac phan bén trong

cla cac hat gel.
B - Lién quan gilta séc ky d va TLPT

chia mot chat trén ¢o s Kav.

] 1 1 1
1 10 100 1000

(10°%)
Trong luong phéan t



Chu thich:
Vo : Thé tich ngoai hat gel cla oot sic ky.
Vt ; Thé tich toan bé cdt sic ky (bao gdm ca thé tich ngoai hat gel va thé tich trong cac hat ge).
Ve : Thé tich 43y clia mot chat nao d6 ra khéi cot sc ky

Ve -Vo
Kav =
Vi - Vo

Mai mot chit, tuy theo Ve ma sé c6 Kav meng Trén co s gia tri cia Kav c6 thé
suy ra TLPT ctia chat dé nhu theo dudng chuén & hinh B.

3.6. Tinh ché médt chat

Séc ky 12 mét ky thuat khéng thé thidu trong qué trinh tinh ch& mot chat ti
cac nguon khac nhau va qué trinh tinh ch& mét chit ti ngudn nio dé thudng 1a sut
két hgp cta nhiéu loai sic ky khac nhau. Vi du nhu hinh 9.6 minh hoa mét budc séc
ky trao, ddi ion trong qua trinh tlnh ché Alphal antltrypsm tu huyet tuang nguosi.
Trén siac ky d6 cho thdy mot s& dinh hap thu MDQH & 280 nm (dinh xac dinh

protein)}, ching t6 Alphal antitrypsin chua dude tinh khiét, cAn phai thu héi va
tinh ché tiép.

2R - [ — - . 1)
—a— ADE0Nm 1 45
B vi (& ché i
Z 1 + 40
+ 35
“©
B+ 13 5 3
125 8
E =
Sy 12 ¢
& NOPL Y ~ T
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5 T
Mﬁ.m.\& N M.“_:- 5
0§t T T et e L 14T O =
10 30 B3 70 90 110 130 180 170 120 210 230 2B0 270 250

56 séng

Hinh 9.6. Vi du séc ky trao ddi ion tinh ché Alpha1 antitrypsin huyét tuong nguoi
— Ngoai ra, siic ky ¢on dudce st dung cho cac mue dich khac nhu : loai muéi, ¢6
ddc miu..v.v.
B. THUC HANH SAC KY ACID AMIN TREN GIAY
1. NGUYEN TAC

Dua trén nguyén tdc cla sic ky phan bd. Pha tinh thudng 1a nude duge git 8
gidy sic ky. Pha di ddng thudng 12 dung méi hitu ¢d bédo hoa, nude di chuyén trén
td gidy séc ky theo mao dan. Gidy & ddy c6 vai trd gia tya cho dung méi cd dinh.
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Su phéan tach acid amin dua trén dé hoa tan khac nhau cua acid amin trong hai
chét long it trén 1an v6i nhau : mot dung mbi 1a nude va mot dung mdi 1a chat hiu
cd (aleol isopropylic, aleol buthylic, phenol,.v.v) bao hoa nude.

Trong nhiing diéu kién nbat dinh (nhiét dg, dung mdbi, loai glav v.v) toe db di
chuyén cua moi acid amin dudc ddc trung boi mét tri s6 nhat dinh goi 14 Rf.

A
Rf= ~——r
B .
A : Khoang dich chuyén cda acid amin
B: Khoéng dich chuyén cia dung moi.

Acid amin nao cang it tan trong pha tinh va tan nhiéu trong pha di déng thi tée
dd di chuyén ecang nhanh, nghia 1a Rf cang 1dn va nguge lai.

Dua trén tri sc:)' Rf chudn ctia mdi acid amin ma ta ¢6 thé dinh tinh dugc cac acid
amin trong mo6t hon hgp.
2. GIAY SAC KY

Glay d’ing trong séc ky 1a loai gidy phai tinh khiét, trung tinh vé hoa hoc, déng
nhit vé ty trong.

Gidy séc ky c6 ban chat 12 cellulose ¢6 db tinh khiét va git nude cao. Thuong la
gidy Whatman (My), FN (D).
3. PHA DI DPONG

Dung méi dude chon lam pha di déng dya trén 3 diém sau:

—  Dat duge d6 phan tach méu phan tich mong muén

-~ On dinh

— Dé sit dung, khong doc.

Véi phan tich mau acid amin, thudng 14 mét dung méi hitu co va nude, dé1 khi
cd thém nhing thanh phin khac nhu acid, base dé lam ting ho#c giam dd hoa tan
mot s6 chat. Ty 1& cac thanh phén ca hé dung méi dung cho phan tich acid amin
nhu sau: :

Buthanol : acid acetic : nuéc

4 1 5
Hodce Buthanol : Pyridin : nude
2 1 5

4. CAC KY THUAT SAC KY GIAY
4.1. Sac ky mot chiéu di xudng (hinh 9.7).

PAau gidy sic ky (phia ¢6 chAm céc mau phin tich) duge nhing vaoe pha di dong
chiia trong mdt mang treo ¢ phia trén binh séc¢ ky. Gidy nhing vao dung méi ¢
mang treo dude chian gilt vao mang bang mét diia thuy tinh ning. Dung méi theo
mao dan di tif trén xubng kéo theo cac chit trong mau phéan tich da chadm trén gidy.
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Pha di déng ——]

Mang dung ——

L —— Binh séc ky

Gidy séc ky

Pha ¢é dinh

Hinh 9.7. Sic ky mét chiéu di xudng

4.2. Sic k¥ mdt chidu di 18n (sé thuc hanh k¥ thuat nay).

Cac bude tién hanh cu thé nhu sau (hinh 9.8):

Gidly

4

sAcC Ky

Dung méi v~

78

Binh sic ky

Vi tri dat mau xét nghiém

2e

1e

Ao

Gidy sic hy

|

Hinh 9.8. S&c ky mat chidu &i 1&n cda hdn hop 3 acid amin




4.9.1. Ch@m mdu thi: Vi tri cham miu thi duge danh déu trude bang but ¢hi
nim trén duong ke sin (céch d4u gifly sé nhing vao dung méi khoang 3cm). Gilia
cac vét chAm phal cach nhau 9.6-3,0 cm dé tranh chép vao nhau trong qué trinh
chay shc ky. Lugng mAu thi cin chdm tuy thudc lugng acid amin c6 trong dung
dich (khoang 5- 10 mg). Diing cac pipet vi luong & ch&m mAu.Vét cham phai tron,
nhé: néu lugng dich chim ahidu thi chdm nhiéu lan sau mai 1dn cham dung may
siy toc dé siy khod dé tranh vét chdm loang rong.

4.2.2. Chay sde ky: Trong k¥ thuat séc ky nay, dau gidy sdc ky duge nhing vao
pha di dong dat 6 day binh sic ky (sao cho cac vét cham cach mat dung mdl khoang
1,5 em. Dung mdi sé th&m 1én to gidy theo mao dan va kéo theo cac mAu phéan tich
d3 ch&m trén td gidy. Khac voi truong hop sic ky di xubng, sy thadm 1én cua dung
mdi & day chiu Anh hudng ctia trong trudng, nén khi séc ky chay qua 25 cm dung
méi s& di chuyén réit cham. Do a6 trong sac ky loai nay khong nén chay dai hon, cac
chat 58 phén tan (khuyéch tan).

4.3. She ky hai chiéu (hinh 9.9).

Dbi khi mau phan tich chua ahidu chét co ciu tao hod hoc gin giéng nhau
(VD: acid amin ¢ Rf gén gidng nhaw; dang mét loai dung mdi khong tach dudge trét
d&. Trong trudng hgp nay, co thé diing séc ky hai chiéu sé tach tot hon.

Séc ky hai chiéu cho phép tan dung kha nang phan tich ctia hai hé dung mol
Kkhéc nhau trén cung mdt miu phan tich.

Hé dung moi 2
Buthanol -Acetic Acid-Water {4:1:5) —
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Hinh 9.9. Séc ky hai chiéu ctia hén hop cac acid amin ty nhién

5. PHAT HIEN VET SAC KY VA XAC BINH CAC CHAT

5.1. Hién hinh cac vEt ¢6 thé bE’mg phuong phap 1y hoc (Anh séng tu ngoal) hoéc
hoa hoe (cac thude thit thich hdp dé hién mau).

Acid amin duge phat hién bang thudc thit ninhydrin.

Khi dung mdi chay gin dén mép trén ctia gify sac k¥ (sac ky mot chiéu di 1én},
18y gifly séc ky ra cho bay hgi hét dung mdi & nhigt do thuong hoac & 60°-80°C.
Phun hodc trang thudc thif ninhydrin déu khap to gify sic ky, sau d6 s&y kho o
80° - 100°C.

16 - TTHS
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5.2. Xac dinh cac chat
Co thé xac dinh cac chit bang phudng phap sau:

5.2.1. Xac dinh Rf (retension factor): Sau khi chay séc ky, danh ddu tién tuyén
dung méi rd1 phai khd cho bay hét dung moi (néu khong danh dau trude sé khéng
xAc dinh duge diém tién tuyén nay). Phun ninhydrin, hign mau cac vét acid amin g
80°C réi tinh Rf cha mbi vt séc ky theo cong thic (hinh 9,10).

So sanh Rf cia cac vét sac ky véi RE chudn cta cac acid amin da biét (chay G
ciing diéu kién sac ky) ¢&i suy ra thanh phan acid amin ctia mAu thi. Tuy nhién,
Rf ¢6 thé bi anh hudng cua phidu yéu t& mic di di st dung ciing mdt hé dung moi
séic ky nhu: 40 day, d6 x6p, do tinh khidt cua gidy va nhiét dd trong qua trinh séc
ky. Vi vy, nguoi ta cing it ding phudng phap nay véi Rf chudan.

d
Rf = =
D

d = khoang cach di chuyén ctia chat cAn xét nghiém
D = khoang cach di chuyén boi dung méi di dong

Tién tuyén dung moi

Chiéu di chuyén
cha dung moi

Hinh 9.10. Cach xac dinh Rf cha chit trong sc ky gidy

a = diém xuét phat mang chat can xét nghiém
b = vét cOa chat cin xét nghiém sau khi chay séc ky

5.2.2. Ding chdt chudn: Thong thudng va chinh xac 1a st dung cac chat chudn
(VD: cac acid amin tinh khiét da biét). Cac acd amin chuin dude chdm bén canh
m&u thit va cung chay séc ky mot lan. Trén cd <3 cac acid amin chudn cé thé suy ra
thanh phén acid amin cia mAau thi.

6. DINH LUGNG CAC CHAT SAU CHAY SAC KY

— (6 thé udc luong s¢ b ham ludng cac acid amin trong mAu thi trén ¢d s6 50
sanh di¢n tich cta cac vét acid amin mau thit véi dién tich ctia cae véer acid
amin chudn c6 ham lugng da biét.

—  Xac dinh ham lugng céc acid amin bang cach cét riéng cac vét, thol mau
bing dung mol thich hgp va do dam dd dung dich thé: mau bang phudng
phap quang phd. Tinh ham lugng cac acid amin trén cd 86 mat d6 quang hoe
cba cac acid amin chuan da biét sén nong d¢.
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Chuong 10

KIEM TRA CHAT LUDNG XET NGHIEM

MUC TIEU

1. Trinh bay dudc céc loal sai 6 va cac bude tién hanh kiém tra chét lugng
(KTCL) xét nghiém trong chc giai doan Jam xét nghiém.

9 GiAi thich duge ¥ nghia cua vige KTCL xét nghiém trong xet n ghiém lam sang.

PAI CUONG

Chat lugng cua cac xét nghiédm déng val trdo quan trong trong viéc chin dodan,
didu tri va tién lugng bénh. Nhiém va c0 ban caa can bd lam cong tac xét nghiém Y
sinh hoc déc bigt 12 xét nghiéro Hoa sinh 13 dam bao két qua xét nghiém cua minh
phai chinh xéac gAn vdi tr 6 thye cha nd. Vi vay viée KTCL xét nghiém la mot
trong nhing phuong phap nhim dam bao két qua xét nghiém dang tin cay.

Khai piém vé KTCL xét nghiém d3 dude dé cap dén i nhing nam 1950, Nhiéu
nude trén thé gioi, viee KTCL xét nghiém di tré thanh thuong quy 6 cac phong xét
nghiém Y hoc (Hod sinh. Huyét hoe, Vi khuén, Ky sinh tring..). Nam 1967 Hot thao
quéc té vé KTCL xét nghiém (18QC - International Symposium on qualitycontrol)
dudgc t6 chic 1An dau va tu 6 cho dén nay dinh ky 8 nam hop mét 14n & nhigu nude
trén thé gidl.

¢ Vit Nam cong tac KTCL xét nghiém bt dau dude 48 xudt ti 1976 vA nay da
duge dua vaoe chuong trinh giang day.

Muc dich cua viee KTCL xet nghiém la d¢ phéat hién ra cac sai sO trong qué
trinh Lun xét nghiém, qua do han ché& dén mile toi da cdc sal <& nham dam bao két
qua xét nghi¢m chinh xac. Két qua xét nghiémn ¢& giup cho viéc tang cudng chit
lugng phong dich, chan doan, didu tri, theo 46t tién lugng bénh gop phén vao cong
the cham s6c va bao vé sic khot toin dan.

Pam bao cho viée thyce hign 1§t KTCL xét nghiém can phai thie hién 6t 3 glal

doan cua qué trinh lam xét nghiem:

1. Giai doan trude xét nghiém: La gial doan chufn bi Jam xét nghigém, chu an bi
cho viée 18y bénh phéam, chuan bi bénh nhén, chuén bi thude thu va cac
dung cu can thiét cho xét nghiém.

9 QGiai doan xét nghigm: GOm tit c4 cac bude tién hanh xét nghiém, tién hanh
lam biing tay hoac lam bang may, tinh k&t qud xét nghiém.

3. (ial doan sau xét nghiém: St dung két qua xét nghiém vio cac myc dich
diat ra.
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O cac giai doan trén déu c6 thé o6 nhitng nguyén nhin dén dén sai 8. Vi vay,
cdn phéi hgp mot khau, mot giai doan dé khic phuc va loai trit sai s6 dé cho két qua
xét nghig¢m c6 di dé tin cay.

1. KTCLXN O GIAI DOAN TRUGC KHI LAM XET NGHIEM

Trong giai doan nay viéc dadm bio &y mau xét nghiém mét cach chinh xac gép
phan khéng nhé vao két qua tin cay cda xét nghiém. L&y mau lam xét nghiém I3
khau dau tién cha cong tac xét nghiém. Néu khau nay cé mét can bd chuyén trach
dam nhén thi quy trinh 14y miu sé duge dam bao. Tuy nhién phén nay cac can bé
lam edng tac xét nghiém déu phai ndm duge céc nguyén téc cd ban va thanh thao
cac ky thuat 18y bénh phdm, gép phin han ché sai s¢ clia két qua xét nghiém va
dam bao chat lugng xét nghiém & giai doan dau tién nay.

L1. Cach lay va bao quan bénh pham lam xét nghiém (xem chuong 6...).
1.2. Nhitng thay déi sinh 1y ctia két qua xét nghiém

Mét s6 y&u t6 c6 thé anh hudng dén két qua xét nghiém;

Gidi: Mét 86 chat nhu hemoglobin, acid uric nam cao hon nd, cac enzym GOT,
GPT nam giao déng réng hon nit. cée hormon. . phu thudce vao gidi.

Tudi: Mot s8 chét 6 ndng d6 thay déi theo 1da tudi:
—  Tré sd sinh ¢6 bilirubin, phosphatase kiém cao hdn, ure, creatinin, protein,
glucose huyét thanh thap hon ngudi 16n.

— Creatinin, cholesterol, phosphatase kiém huyét thanh & ngudi cao tudi cao
han 6 ngudi trudng thanh.

» Chédo dn va tinh trang dinh dudng cia co thé ciing dnh hudng dén néng d6

b

mét s6 chat trong huyét thanh. Sau biia in triglycerid, dudng, ure tang nhe,
gama GT, AST tiang nhe sau uéng rugu, chit cetonic nig¢u t&ng khi déi.... Thude
la 1am tang HbCO mau, ca phé lam tdng phan huy dudng, lipid va lam acid béo
huyét thanh tang.

o Ché d¢ luyén tép c6 thé lam ting CK (creatinin kinase), tang AST (aspartat
aminotransferase), xuit hién hemoglobin niéu, tdng mét s6 hormon nhu
adrenalin, hormon sinh due.

* Mot s6'thuse bénh nhan ding ciing c6 thé anh hudng dén két qua mét s6 xét
nghiém.

— Morphin va cocain 1am tdng amylase.
- Suffonamid, rimifon lam tdng bilirubin.
— Corticoid lam tang cholesterol...

1.3. Chuéin bi dung cu dé 1ay bénh phim.
— Bom tiém
- 6ng nghiém chita mau.

— B0 va 6ng nghiém chita nude tidu.
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T4t ca phai vé khudn, khd dé chéng nhiém khuan va vd hong cau.

. KTCL O GIAI DOAN XET NGHIEM

Trong giai doan nay, cac budc tién hanh xét nghiém c6é thé dan dén sai s6 nhu:

Budc 14y bénh pham hodc pha lodng bénh phim.
Lay thudc thit dé 18n mau phan Ung.
Trén déu va dé thai gian phan ding.

Po mau va tinh két qua.

3 mé&i bude trong qua trinh tién hanh x6t nghiém déu c6 thé c6 cac sai s6 khong
thé tranh khéi mac di ngudi lam xét nghiém thao tac rat than trong. Muc dich
KTCL xét nghiém giai doan nay la dé phat hién dugc cac sai s6 trong qua trinh lam
xét nghiém va han ché dén mitc thap nhét nhiing sai sd. Sai s§ 1y thuyét sdy ra
trong qua trinh lam xét nghiém 14 sai sd ky thuat. '

2.1. Cac loai sai s6 ky thuat

Sai sé bat ngd (Random error): La sai s& khé tranh va xay ra mt cach ngéu
nhién va co6 thé do cic nguyén nhan.

Do thude thi hong.
Dung cu dé do thé tich khong chuén xac.
May do va cac thiét bi 1am xét nghiém khéng én dinh.

Thao tac ctia ngudi lam xét nghiém chua thuén thye.

Sai s6"hé théng (Systematic error): Nguyén nhan cla sai 80 nay gip khi:

Chat lugng thudc thit xau.
K¥ thuat xét nghiém khong déc hiéu.

Ho4a chit chudn sai hoace khéng chinh xéac.

Loai bb sai s& nay chi ¢6 thé thuc hién duge khi ta phat hién duge nguyén nhan
gdy sai s0.

Sai s6 bat thuéng (Gross error): La sai sd "thd bao” thuong xay ra do:

Khéng thue hién diang trinh ty 1am xét nghiém.
Nhéam lan thude thd, dung cu do ludng, nham bude séng khi do mau.

Tinh két qua sal,

Loai sai s8 nay ¢6 thé tranh dugc néu cic xét nghiém vién than trong trong qua
trinh lam xét nghiém va t& chiic t&t phong xét nghiém.

Céc loai sai s& phai duge khic phuc trong qua trinh lam xét nghiém. Khéc phuc
va loai trit cic sai s6 trong qué trinh xét nghiém 13 KTCL xét nghiém.

83



2.2. KTCL xét nghiém trong phéng xét nghiém

Trong mét phdong xét nghiém thyc hién KTCL xét nghiém con duge goi 1A ndi
KTCL.

Muc dich:
— Danh gia nhiing két qua xét nghiém thic hién 6 mdi phong xét nghiém.
— Dam bao tinh tin cdy cla cac két qua xét nghiém.

~  Gidp cho méi phong xét nghiém tu danh giad duge gia tri cda ky thuit xét
nghiém cing s hoat dong ¢6 hiéu qua phong xét nghiém cia minh.

— Déanh gia tay nghé ciia mdi mot can bd lam xét nghiém.

~  So sanh két qua xét nghiém cda phong minh vdi nhitng két qua xét nghiém
cia nhiing phong xét nghiém khac ap dung ciing loai k§ thuat.

Chuong trinh KTCL xét nghiém bao gom:
—  Kiém tra d6 chinh xac (Precision).
—  Kiém tra d6 xac thue (Accuracy).

M6t k&t qua xét nghiém duge coi 1a tin cdy khi né ¢6 d hai théng s& 13 d6 chinh
xac va db xac thuc.

Chinh xac + Xéc thuc = Tin cay

Qua cac thong sd théng ké ta c¢o thé xac dinh dude dd tin cay cta két qua xét
nghiém.
2.2.1. Kiém tra dé chinh xde:
o  Khdi niém dé chinh xde:
D6 chinh xdc 12 két qua xét nghiém thu dude phan tan it so véi tri s6 trung binh
(x). D chinh xac tuong Gng véi khoang cach gitia két qu a xét nghiém riéng lé vai tri
86 trung binh. Sy phan tan cla cac két qua xét nghiém thu duge cang nhé thi d6

chinh x4c¢ ¢ang cao va dd thi hinh chuéng hep. Nguge lai, su phén tan clia cie két qua
xét nghiém thu dugde cAng 18n do chinh xac cang thap va d6 thi hinh chudng det.

D3 chinh xac thip 14 do nguyén nhan sai s6 bat ngo, sai sd bat thudng, nhiing
sai 86 nay ¢6 thé tranh duge.

Nguyén tdc kiém tra d6 chinh xac 1a kiém tra tinh "lap lai" cac két qua xét
nghiém (Jam nhiéu lan xét nghiém v6i ciing mot k§ thuat trén cing mét méu xét
nghiém).

e Huyét thanh kiém tra (méu dé kiém tra).

— Ty ché& tao a8y huyét thanh kiém tra. Néu phong xét nghiém tu tao 1ay
huyét thanh kiém tra edn chi ¥

* Néng do cac thanh phan trong huyét thanh kiém tra dé chinh xac khéng dugc
biét nhung khéng duge roi vao vang bénh ly.
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* Thu thap huyét thanh ding 1am miu ki€m tra bing cach: hang ngay thu thap
cac miu huyét thanh thita trong phong xét nghiém (loai cdc huyét thanh v& héng
cdu, huyét thanh due, tang bilirubin), huyét thanh duge tdp chung vao chai 2-3
lit, dat trong ti lanh - 20°C. khi da 8§ lugng cho nhu cAu kiém tra, 1am tan huyé&t
thanh & nhiét dé thudng réi trén déu, khudy tit trong mdt gid tranh sui bot sau dé
loc hogc ly tAm 3000v/phat/30giay dé loai cuc sgi huyét. Hon hgp duge goi 1a huyét
thanh kiém tra s8 dugc chia thanh nhiéu lo nhd, vé khuén chita 10 - 20 ml day kin
bao quan & - 20°C. Khi tién hanh kiém tra, mdi lin 1&y ra 1 lo kiém tra d6 chinh
xée (khi dang huyat thanh kiém tra cin lam tan va tron déu trude khi lam kiém
tra). Huyét thanh kiém tra ndy c6 thé 6n dinh tit 6 thang dén 1 ndm (c6 thé cho
thém 10 - 20 mg methiotal cho 100ml huyét thanh dé chéng nhiém khuén).

~  Dung miu chudn dé lam huyét thanh kiém tra.
o Nhitng thong s6'thong ké st dung trong viéc kiém tra dé chinh xde:
— Sy phén phdi chudn - Pudng cong Gauss (hinh 10.1):
Phéan phéi chuén la sy phan phéi d6i xing qua tri s trung binh, dudng cong
hinh chudng hoie dudng cong phan bd chuén - phin bd déu.

Tan s& A
w Cuc dai

Trung vi Tri 88 nhing ket qua
' thue nghiém

Hinh 10.4. Budng cong Gauss
— Tri s6 trung binh (x doc 14 x ngang): La thong s6 duge tinh theo cong thie:
Z X X+ %+, 4%,
x = =
n n

x tring véi trung vi khi phan phéi chudn 1a phan phdi déu, khi s6 lugng két
qua la sé 1én.
Tri s6 trung binh x va trung vi chua cho ta thiy sy phan tan cfia céc tri s6 két qua.
Khéc phuc didu nay c6 théng s6 phudng sai, 46 léch chudn va hé s8 phan tan.
— Phudng sai (Vaviance):
Céng thiic tinh V:
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T (x; - x)?1a tdng 8 binh phuong céc hidu s6 clia mbi tri s6 két qué véi tri 6
trung binh.

n 1a s6 lugng cac tri s6 riéng biét,
— Do léch chuén (SD - standard deviation)
SD duge doc 1a sicma - 8.

5_42(,‘(] R

n-1

Cong thic tinh 6:

v6i didu kién n < 30.
Do léch chufin danh gia su phdn tan cha cac tri s riéng biét bing tri sé
tuyét do1. Mot phan bé duge goi 1a chuan thi:

68% tri s6 nam trong gidi han x + 38.

95% tri s6 nam trong gidi han X +25.
99,7% tri s6 nim trong gidi han x + 8.

Théng thuong ngudi ta lay gidi han x + 28 1a viing cla céc gia tri binh
thudng trong phéan phéi chuan.

— Heé s8 phan tan (CV - Coefficient of variation)

CV la ty s8 biéu thi dudi dang phén tram cha dé léch chuén trén tri s8 trung
binh,

Thong thuong CV cta che ky thuit xét nghiém clc thong s6 binh thudng nhu:
Dinh lugng glucose huyét thanh, cholesterol huyét thanh, acid uric huyét thanh,
bilirubin huyét thanh, creatinin huyét thanh.... cho phép < 5%. Cac xét nghiém vé
enzym, hormon... c¢6 d6 giao déng sinh hoc 16n, CV cho phép ti 5 - 10%.

~  Dé thuan 1gi cho vide KTCL xét nghiém cin lap bang tinh toén sau:

n K&t qua %, X- X (- X)
X
X2
xn
X - X

Tk bang trén tinh ra duge x .8, CV..
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o Qiwy trinh thite hién kiém tra dé chinh xde

1. Thiét 14ap bang tinh toan cac théng s6 danh gia d6 chinh xac

Loai xét nghiém kiém tra K¢ thuat xét nghiém dugc dung  *
Thang/nam Mau kiém tra so....
Ngay KQ x, % - X (x- X7 Ngudi lam XN

Cac théng s§ sé duge tinh toan: x,5,0V%

Chit ky ctia ngudi phuy trach.

2. Bang kiém tra d6 chinh x4c (hinh 10.2)

Diing bang kiém tra d6 chinh xac cho phép theo i viée kiém tra d6 chinh
x4c trong thai ky kiém tra.

Bing kiém tra d6 chinh xac¢ duge vé trén mét to gmy ké 6 ly, ¢ truc hoanh
ghi ngay lam xét nghiém, truc tung ¢é 5 diém; diém gitta tuong dng vdi gia
tri x, hai diém trén dudi ké tiép la tLIdng ing véi gia tri x + 28, hai diém

trén dudi tiép theo tuong ng véi gia tri x +35. T 5 diém thiét lap 5 qudng
ke ngang theo hoanh do.
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Hoanh d&
Hinh 10.2. Bang kiém tra dé chinh xac

4. Cac budc tién hanh kiém tra d chinh xdc

Buge mot tién hanh kiém tra dé chinh xac thdi ky so bo: Théi ky nay huyét
thanh kiém tra duge sit dung dé dinh lugng cac chat riéng biét trong 20
ngay. Két qua dinh luong nay duge sit dung dé tinh toan cac théng s§ x, &
cho titng loai xét nghiém theo bang tinh toan cac théng s6 danh gia d6
chinh xac, cac thong s8 nay diing dé€ vé cac bang kiém tra d6 chinh x4c cho
ting loai xét nghiém.

Budc hai ti€n hanh kiém tra db chinh xac thdi ky chinh thite; Huyét thanh
kiém tra duge lam song song cing véi 16 xét nghiém thuong quy. K&t qua
tinh toan duge s& st dung vao 2 bang. _
Bang tinh todn s lidu hang ngay kiém tra d6 chinh xae (ghi ngay lam xét
nghiém va két qua vao bang).
Bang kiém da dude xac 1ap u¥ kiém tra dd chinh xac thoi ky so bo (danh
d&u vao bang kiém ding vi tri va ngay lam xét nghiém).

Chu y giai doan nay khﬁng dung gia tri cia céc mau kiém tra dd chinh xac dugc
lam cung vdi 16 xét nghiém dé didu chinh két qua xét nghiém thudng quy.

4. Panh gia d6 chinh xéc

Qua két qua tién hanh kiém tra o chinh xac thdi ky chinh thic ta ¢ thé danh
gia viée kiém tra do chinh xéc qua:

~  Qua bang kiém tra: xic dinh cae trudng hop sau:
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Két luan vé kiém tra d& chinh xac qua 2 théng s6 trén. D6 chinh xac tot 1a
khéng hosic dusi 5% s6 diem kiém tra r&i khoi vung giéi han tin cay.

—  Qua hé s6 phén tan: Qua bang tinh toan s6 lidu hang ngdy trong 1 thang ta
tinh duge CV. Hé s8 phan tan (CV) trong diéu kién lam xét nghié¢m binh
thudng déi véi cac thong sé nong do protein huyét thanh, glucose huyét
thanh, ure mau, acid uric mau... chi cho phép CV < 5%. Néu voi cac xét
nghiém dic biét nhu néng do creatinin, cholesterol, bilirubin, hoat dd cac
enzym thi CV ¢6 thé cho phép tit 5 10%.

2.9.2. Kiém tra chit lugng xét nghiém- kiém tra dé xdc thuc

M&i chat trong mau thit déu cé tri s6 thyc ehia né, viée xac dinh tri s& thuc cua
m&i thanh phin trong mét miu huyét thanh hay maAu chuan hét sic khé khan.
Nhiing két qua ¢ tri s6 gan dén thyc 1a tri s6 ¢6 d6 xac thye cao. Muc dich kiém tra
dd xéc thue clia ky thuat la phat hién va loai bd nhiing sai 5§ hé thong cb thé xay ra
trong qua trinh lam xét nghiém.

Mot phuong phap xét nghiém thu dugc két qua dung khi két qua xdp xi bang
tri sé thuyc cha nd.

Céc tinh hudng trong kiém tra chat lugng xét nghiém cé thé gip giong nhu ban
bia.

o chinh xac X&u Tot T6i uu

D6 xac thic Tot Xau T6i uu

Tri s& thuc 12 khai niém 1y tudng rat kho thuc hién duge trén thuc t&€ ma chi ¢
gid tri s6 thue theo quy ude. Nguoi ta phai lam ldp lai nhiéu 14n trén cling mau va
két qué ciing 1ap lai nhiéu lan dude coi la s thuye.

o Cic thong s6 ddnh gid d¢ xdc thuce:
—  Théng s§ d biéu thi mic dd xdc thyc tuyét déi, duge xac dinh bing hidu s
gitta tri s6 thyc va trung binh cde mau kiém tra.
d=1x,- x|
x 6 thé 1 trung binh cla nhidu miu kifm tra ciing 6 thé 1a mdt mau xét

nghiém nao dé can kiém tra.

»

— Théng s6 D bidu thi mic dd xac thyc tuong d8i, duge xéac dinh bing ty s6 d..
X,
Tinh theo ty 1& phap tram:
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e Cdch tién hanh kiém tra dj xdc thuc.

Ngudi ta xen vao 16 xét nghidm hang ngdy mau kiém tra chit lugng xét nghiém
- kiém tra d¢ xac thyc.

Tri 88 thuc cua mau kiém tra ky hiéu 12 x,. Thong thudng ngudi ta thuong lam
xen cung v6i mau kiém tra do chinh xAc.

Iy At - - - . a7 - - . a
o  Mdu kiém tra d6 xdc thuc - cde loal chuén: Cé nhiéu loal chuan.

_ Chu#n c&p mét: Hod chét tinh khiét, trong kh&i duge xace dinh bing phudng
phéap can, tit d6 pha thanh dung dich chuan cép 1.

— Chuén cap hai: Hoa chét tinh khiét, ma trong khoi xae dinh bépg phuong
phap hoa hgc, tit d6 pha thanh dung dich chuan cap 2 va déi chiéu véi dung
dich chuan cép 1.

- MAu chudn: Dung dich méu chita nhiéu thanh phén tuong tu huyét thanh,
thanh phin trong mau dude xéc dinh bang cac xét nghiém hoa hoc.

Ngay nay ngudi ta pha kit dé st dung va moi kit cd thé cb dung dich chgﬁn tién
lgi cho ngudi st dung. Trén thuc té ngudi ta cé cac dung dich chuan va huyét thanh
kiém tra. Huyét thanh kiém tra c6 hai loax:

+ Loai ¢6 chita cac chét nong do tuong duong v6i tri s6 binh thudng (N).
+ Toaico chia cic chit ma nong do tuang duong bénh ly (P).
o Tiéu chuén ddinh gid dg xdc thyc

Do xac thyc cia méi ky thuat xét nghiém cang cao thi hiéu s6 d va 1) cang nhd, két
qua xét nghiém chi duge phép chénh léch so véi tri s thyc trong nhing g1G1 han sau:

_ Tiéu chuén 3 hé s6 phan tan (CV)
D < 3CV
Hoae c6 thé so sanh d vé1 8 hang ngay.
x, - x| < 38.
—  Tiéu chuén 5 hodc 10%.

Cac xét nghiém thong thudng véi ky thudt chuén, dac hiéu dé xdc thuc chép
nhan & mic D% nhd hon 5%.

Cac xét nghiém vd1 k¥ thuat it dic hi¢u hodc cac xét nghiém c6 db giao dong
sinh hoc 16n D% c6 thé té1 10%.

—  Phiéu kiém tra dg xac thye.

Ngay kiém tra Mau kiém tra x d=1%- X] d Nhan xét —‘
< (x) D%=----100
] xi Xg
1
2
3
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—  Bang danh gia dd xac thuc cia mdt chét qua 2 tidu chudn.

Chét kiém tra D% Cv% | Tiéu chuan Nhan xét
a-D < 3CV
b- D < 10%
Vi du: glucose 5,0 4.3 a-3CV=3x43=129% dat
b- 10% dat
2.3 Ngoai KTCLXN

Ngoai KTCLXN duge ding dé KTCLXN gita cac phong xét nghiém ¢ cac vang
khac nhau trén mot quic gia hoae nhidu quoc gia trén thé gidi.

Viéc tién hanh KTCLXN tuén thi cac quy dinh ctia trung tAm diéu phdi. Céc
phong xét nghiém tham gia KTCLXN ciing tién hanh lam kiém tra trén cung mat
mAu huyét thanh kiém tra, két qua gdi vé trung tam xt 1y va cho két luén.

3. KTCLXN GIAI DPOAN SAU KHI LAM XET NGHIEM

Giai doan nay chi1 yéu 1a st dung két qua xét nghiém va van dung két qua xét
nghiém vao thuc t€ 14m sang.
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Phan 2
NHONG THi NGHIEM VE CAU TAO HOA HOG VA CHUYEN HOA CHAT

Chuong 11

ENZYM

MUC TIEU

1. Vé enzym hgc co ban, hoc vién trinh bay duge hoat dong cda enzym thuy
phin, enzym oxy hoa kht, cac yéu té6 anh hudng dén hoat déng cua enzym
(nhiét d6, pH, chit hoat hoa vi e ché), tinh dic hidu cta enzym.

2. V& stt dung enzym trong lam sang, hoc vién trinh bay duge nguyén tac phan
iing, cach tién hanh do hoat d6 enzym va bién luan duge k&t qua do hoat dd
mot s6 enzym trong huyét thanh bénh nhan.

1. ENZYM HOC CO BAN

Thi nghiém 1. Hoat ddéng cua enzym thuy phin (amylase)

Nguyén tdc: Tinh bot hoac glycogen dudi tic dung cha amylase, véi sy ¢ mit
cia cac phéan tit nudc sé bi thuy phan thanh céc san pham trung gian 1a cac dang
dextrin, roi thanh maltose. Nhan biét qua trinh thuy phan, nghia 13 qua trinh tao
thanh cac loai dextrin khac nhau, bidng phan tng tao mau cua chang véi iod; nhan
biét sy tao thanh maltase bang thudc thi Felinh,

Thuéc thu:

Dung dich tinh bét hodc glycogen 1% trong nuée.
Dung dich 10d 5 mmol/L trong KI 3%
Thuée thi Felinh (xem chuong glucid).

Enzym amylase: LAy tit nudc bot. Nhé nudc bot viio mét cée thuy tinh nhd, dé
yén vai phit che tan bét bot, hit 14y phén trong cho sang mét dng nghiém khac dé
s dung. Pha loing nudc bot thanh 1/20 dé lam thi nghiém: cho vio mdt ong
nghiém to:

— Nude cit 19 mL.
— Nudée bot 1 mL.

Lic déu. Ta duge dich nuédc bot pha lodng 1/20.

Tién hanh: Chuin bi mét khay s ¢6 nhiéu 15. Cho vao mot 6ng nghiém nho:
— Dung dich tinh bt 1% 2mL
~ Nuée bot 1/20 1 mL
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Léc déu, theo dai phan ng thuy phan tinh bot xay ra trong dng nghiém bing
chch et mdi phiit mot 14n, 1y mét giot dich thuy phan trong éng nghiém cho vao
tron vol mot glot iod trén mot 15 cta khay s, Khi nao dich 6 6ng nghiém khong lam
thay d8i méau cta iod nita, nghla 14 phan @ng thuy phan da két thuc, khéng cAn thi
phan dng vdi iod nita, LAY mét 6ng nghiém khac lam phan 1z Feling:

Thudc thu Feling imL
Dung dich thuy phan trong 6ng nghiém 10 giot
Léc déu. Pun cach thuy s6i 5 phiit. Nhan xét. Giai thich.
Thi nghiém 2. Hoat déng ctia enzym oxy hoa khit (aldehyd dehydrogenase)

Nguyén tdc: Aldehyd formic + xanh methylen (dang oxy hoa ¢6 mau xanh da troi)
véi sy xtc tac ctia aldehvd dehydrogenase (c6 trong dich gan nghién) trong diéu kién
y&m khi s& tao thanh acid formic va xanh methylen dang khit (khéng mau).

Thuébc thi:

— Dung dich xanh methylen 0,01% trong nudc

— Dung dich aldehyd formic 0,4% trong nude

- DAu vaselin (dang long)

- Dich nghién gan (chita enzym aldehyd dehydrogenase)
Nghién gan Ludi trong cbi si, thém 6 mL nude, khudly déu, gan hodc loc 1ay dich gan.
Tién hanh: Cho vio 2 6ng nghiém:

Ong 56 1 Ong s6 2
Dich gan nghién {mL} 2 2
Bun s6t 3 phut
Xanh methylen (gict) 3 1
Aldehyd formic (giot} 1 1
Lac déu ILc déu
Ddu vaselin {giot) 10 10

Khong e, dé vén & nhiét dé 400C trong 30 phuit. Quan sat va giai thich sy bién
d6i mau 6 hai éng nghiém.
Thi nghiém 3: Anh hudng ctia nhiét dé d€n téc dd phan Wng enzym

Nguyén tde: Nhiét d6 cung cdp ning lugng hoat hoa cho phan Ung enzym,
nhiét d6 khoang 40°C Iam enzym c6 hoat tinh 16n nhét, nhung nhi¢t d¢ cao lai gay
bién tinh enzym, song khi 6 nhiét dd 0°C enzym lai khéng hoat dong.

Thuée thi:
— Dung dich tinh bt 1%
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~ Dung dich iod 5 mmol/L trong KI 3%
— Nude bot pha loéng 1/100

Tién hanh: Cho vao 3 6ng nghiém:

Ongsd 1 Ong sé 2 Ong s6 3
Nudc bet 17100 (mL) 1 1 1
Dé trong da 15’ D& 45°C trong 15' Dun s6i 2', 13y ra dé trén gia
Dung dich tinh b6t (mL) 4 4 4

Léc déu, tign tuc dé cac 6ng & cac nhiét dg tuong Gng. Gia s phan Gng § éng s6
2 (6 45°C) xay ra nhanh nhit, 14y ngay mét giot dich trong éng 2 1am phan ding mau
v6i iod trén 16 ddu tién clia khay sit. Sau d6 cit méi phit mot lan, 14y mét giot djch &
dng s8 2 thi v6i iod trén cac 18 tiép theo ctia khay sd cho dén khi né khéng lam
chuyén mau iod nita, nghia la tai 6ng s6 2 phan ung thuy phan tinh b6t da két
thiic, thi ding lai. Ngay lap tic cho ngay vao ca 3 6ng, méi 6ng 2 giot iod. Mau caa
3 0ng thé hién tién trinh phan tng tai thdi diém cho iod vao (cing 1a thdi diém
ditng phan dng tai mbi 4ng). Quan sat mau cfia cac 8ng va giai thich két qua.

Thi nghiém 4: Anh huéng cita pH dén téc d6 phan dng enzym

Nguyén tdc: pH anh hudng dén trang thai ion hoa cia enzym, Mdi enzym cé
mdt pH t8i uu cho hoat déng ctia né, pH méi trudng cang gin pH t61 uy, tée d6 phan
ing cang cao, nghia la enzym hoat déng cang manh.

Thuéc thw:
— Céac dung dich d¢m phosphat ¢6 pH 5,6: 6,8 va 8.0.
Dung dich tinh bt 1% trong NaCl 0,9%
Dung dich iod 5 mmol/L trong KI 3%
— Nuéc bot pha loang 1/100

Tién hanh: Cho vao 3 éng nghiém:

_ Ong s& 1 Ong s6 2 Ongsé 3
Dung dich dém phosphat pH 5,6 (mL) 1
Dung dich d&m phosphat pH 6,8 (mL) 1
Dung dich dém phosphat pH 8,0 (mL) 1
Dung dich tinh bét trong NaCl (mL) 1 1 1
Nudc bot 1/100 {mL} 1 1 1

Lic déu, dé cac 6ng & nhiét d6 37°C. Gia st phan ting d éng s6 2 (3 pH 6,8) xay
ra nhanh nhat, 18y ngay mét giot dich trong dng 6 2 lam phan ng mau vdi iod
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trén 16 ddu tién cia khay stt. Sau d6 cit mdi phat mét 1an, 18y mot giot dich & tng s
2 thit v6i iod trén cac 16 t1(,p theo cuia khay sit cho dén khi né khéng lam chuyén
mau iod niia, nghia la tai 6ng s6 2 phan Ung Lhuy phéan tinh bét da két thie, thi
dung lai. Ngay lap titc cho ngay vao ca 3 dng, moi dng 2 giot iod. Mau cla 3 dng thé
hién tién trmh phan ing tai tho diém cho iod vao (ciing 1a thoi diém ding phan
{ng tai mbi 6ng). Quan st mau cla cac ong va giai thich két qua.

Thi nghiém 5: Anh hudng cta chit hoat hoa va ttc ché d€n téc d6 phan
ng enzym

Nguyén tde: Chit hoat hod 14 chét lam tang cudng hoat tinh xidc téc cia enzym
hogc 1Am enzym tif trang thai khéng hoat dong thanh trang thai hoat dong, con chat
e ché 1a chit c6 kha ning lam giam hoac mat hoat tinh xtc tac cua enzym.

Thudc thi:

Dung dich tinh bét 1%

Dung dich iod 5§ mmol/L trong KI 3%

Nudce bot pha loéing 1/20
— Dung dich NaCl 1%
— Dung dich Cu30, 1%
Tién hanh: Cho vao 3 6ng nghiém:

Ong sé 1 Ongsé 2 Ongsé3
Nu&c bot 1/20 (mL} 2 2 2
Nuée cét {giot) 10
Dung dich NaCl 1% (giot) 10
Dung dich CuS0, 1% (gict) 10
Dung dich tinh bt (mL) 2 2 2

Lic ddu. Gia sit phan tng & 6ng sd 2 (§ didu kién c¢6 NaCl) xay ra nhanh nhit,
14y ngay mét giot dich trong dng s6 2 1am phan (ing mau véi ied trén 16 dau tién cua
khay sit. Sau d6 cit m&i phit mot 1an, 18y mot giot dich & ong 80 2 thit véi iod trén
cac 16 t1ep theo cta khay s cho dén khi n6é khong lam chuyén mau iod nita, nghia
la tai Ong s0 2 phdl‘l uang thuy phén tinh bdt da két thie, thi du?ng lai. Ngay lap tuc
cho ngay vao ¢a 3 ng, mdi dng 2 giot jod. Mau cua 3 6ng thé hién tién trinh phan
ng tai thoi diém cho iod vao (ciing 14 thoi diém ditng phan ting tai méi 6ng). Quan
sat mau cla chc dng va giai thich k&t qua chat ndo 1a chat hoat hoé, chdt nao la
chit tic ché& d61 véi enzym amylase.

Thi nghiém 6: Tinh dac hiéu co chat ciia enzym thuy phin

Nguyén tde: Amylase va saccharase 13 hai enzym thay phén lién két glucosid,
nhung amylase chi thiy phén lién két 1-4 a-glucosid cia tinh bdt con saccharase
chi thiy phéan lién két 1-2 B-glucosid cua saccharose.
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Thudbe thi:
— Dung dich tinh bdt 1%
— Dung dich saccharose 1%
— Nudc bot pha ledng 1/100

— Dung dich saccharase: Duge diéu ché ti men bia bang cach nghién 10 g
men bia khé cho nat min. Thém 5 mL nuéc cit, khudy that ky, loc 14y
nudc, bdo quan trong ta lanh.

— Dung dich iod 5 mmol/L trong KI 3%
— Thube thit Feling (xem phén glucid).
Tién hanh: Cho vao 4 6ng nghiém:

Ongsé 1 Ongsé2 | Ongsé3 Ong s6 4
Dung dich tinh bot 1% (mL) 1 1
Dung dich saccharese 1% (mL) 1 1
Nudc bet 14100 (giot) 10 10
Dung dich saccharase {(giot) 10 10 i

Léc déu, 48 & nhiét d§ 37°C trong 10 phit, 18y ra. Lay 4 dng nghiém khac danh
s6 ti 1 dén 4, sau d6 nhd vao mbi 6ng 10 giot dung dich ¢ dng cd sd tuong Ung d
trén. Thém vao mdi ng 1 giot iod. Lac déu.

Thém vao dich con lai & m&i 6ng 1 mL thude thit Feling. Le déu, dun s6i cach
thuy 5 phiit. Quan sat mau clia cac 6ng va bién luén két qua thi nghiém.

2. ENZYM S/ DUNG TRONG LAM SANG
2.1. Nhitng khai niém co ban vé enzym hoc 1dm sang

Viéc xac dinh cac hoat dé enzym trong huyét thanh dang trd nén mdt viée
khéng thé thiu duge trong chin doan, chin doan phén biét, trong theo dbi qua
trinh didu tri nhiéu bénh. Viéc xac dinh hoat d§ enzym nhét dinh, ciing c6 tac dung
thuc t& trong tién lugng ciing nhu trong sang loec mét sd bénh.

Dén nay, trén 2000 enzym trong té bao dd duge tach chiét, tinh sach va md ta
mét cach ty my Tuy nhién, sé cac enzym duge dinh lu’(jng trong huyét tudng, huyét
thanh, nudc tiéu hoidc cac dich sinh vat khic cua cd thé dé phuc vu cac chén doan
trong lam sang hién nay chi khoang trén mét chue.

Binh thuong trong huyét tuong ngtréii khoé manh cang ¢6 hoat d tuong déi
hing dinh cta céc enzym cb ngudn gde ti t&€ bao cha cac md hoiic do su bai tiét vao
huyét tudng. Trong qua trinh bénh 19, do c6 sy thay d6i tinh th&m mang té& bao, ton
thuong hoic hoai tl t& bao, cic enzym ngudn gdc t& bao duge gidi phéng vao huyét
tuong, lam hoat d6 clia chiing trong huyét tuong ting lén.
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Nguoi ta khong thé dinh lugng duge s& lugng tuyét d6i clia cac protein enzym
trong huyét tuong bsi vi ham lugng cha chiing trong huyét tuong nho dén ndi
khong thé tach va xac dinh duge chiing bdng nhitng phudng phap dinh lugng théng
thuong. Tuy nhién, cé thé do kha ning cfia ching xic tac cho nhitng phan iing hoa
hoc, nghia 14 do “hoat d9 enzym” (enzyme activity), hoat d6 thé hién s hugng ctia
enzym trong huyét thanh va su thay d6i s8 lugng enzym c6 thé phue vy cho céc muc
dich chan doan trong ldm sang.

Don vi quéc t& cia hoat d6 enzym duge dinh nghia 14 lugng enzym lam bign déi
mgt micromol (umol, 10°M) co chat trong mdt phit & cac diéu kién x4c dinh vé pH,
nong d6 cd chit va cac chat hoat hoa, & nhiét d¢ 25°C . Don vi quéc té cha hoat d
enym duge k¥ hiéu 1a U/L (don vi/lit).

Cdch do hoat dj enzym. Hoat dd enzym c6 thé dude do bang hai cach sau:

— Do hai diém — “diém ddu va diém cusi”: Huyét tuong chita enzym dudge 1 vdi
tdt cd cac chdt tham gia phan Gng trong mot khodng théi gian nhat dinh,
sau d6 phan {ng enzym duge ding lai va ndng d6 cd chit con lai hodc san
phim duge tao thanh duge xéc dinh. Thong thudng, didu nay ¢6 thé duge
thyc hién véi sy kém theo clia sy bién ddi thém nita cta cg chit hoac sin
phdm phan tng thanh mét chat mau,

~ Do lién tuc- “do dong hoc enzym” (kinetic test): Khi cac coenzym NAD" hoac
NADP" tham gia vao ph&n ting nhu 13 chAt cho hofic nhan hydro, ¢6 thé do tryc
ti6p sy thay ddi néng dd cac coenzym ndy bing phudng phap quang phé. Cac
coenzym nay d dang khit (NADH hosic NADPH) h&p thu manh & budc séng t
ngoai 340 nm , trong khi dang oxy ho4 clia chiing (NAD* hodc NADPY) khéng
h&p thu 6 bude séng nay.

Ngay nay, viéc do hoat d6 enzym duge thuc hién trong cac diéu kién phan Gng
dudc chuin hod nén cac phong thi nghiém khac nhau da ¢ thé dat dude cac két qua
tuong d6i déng nhat.

2.2. Cach x#e dinh hoat d§ mot $6 enzym trong huyét tuong

Cac phudng phap xac dinh hoat d6 enzym gidi thiéu dudi ddy déu sit dung kit
cua héng La Roche v duge thuc hién trén may quang k& ban ty déng Photometer
4010 cua Cong hoa lién bang Dic:

2.2.1. Do hoat d aspartat transaminase (AST) huyét twong: (phuong
phdp chudn t6i wuw):
Nguyén tdc:
AST

a-Ceto glutarat + L. Asprtat L. Glutamat + Oxaloacetat

MDH

Oxaloacetat + NADH + H' L.Malat + NAD"

Phan ing 1am gidm néng dé6 NADH dé tao thanh NAD®, nén c6 thé do hoat do
enzym AST bang d6 giam d6 hap thu quang cia NADH & bude séng 340nm.
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Chdt ligu: Huyét thanh, huyét tuong chéng déng bang heparin, khéng dude vé hing
ciu. Sy gidm hoat d enzym huyét thanh & 4°C sau 7 ngay 1a 8%, & 20-25°C 1a 10%,

Thudc thu: St dung kit pha sin:
Lo 1: BDém va cd chit 30 1o x 3mL
Lo la: Enzym/ coenzym/ a-ceto glutarat: 30 vién.

Hoa tan 1 vién thufe thi 14y tit lo 1a vao dung dich chita trong lo 1 réi dat
vao nhiét d6 thi nghiém. Thudc thi 6n dinh trong 3 ngay & +2 dén +8°C, 10 gid &
15-25°C.

Cdch tién hanh: Chon bude séng 340nm. Hat 100ul, huyét tucng vao lo chia
san 1,00 mL thudc thit hdn hop da dé sdn & 37°C. Lic k¥, 48 vao cuvet. Do trén may
quang k& § budc s6ng 340 nm. Doc két qua sau 1, 2 va 3 phit. Tinh két qua:

Hoat d6 AST huyét tuong (U/L) = 1745 x AA340 nm
Y nghia lam sang : AST c6 nhiéu d gan, tim, cg.
- Hoat @ AST binh thuong trong huyét tuong do & 37°C:
Nam: 10-50 U/L
Nit : 10-35 U/L.
— Hoat d8 AST tang chu yéu gap trong cac truong hgp:
" Nhéi mau cd tim
Bénh nhu mé gan
Bénh co xudng
Thi&u oxy mb, ...

2.2.2. Do hoat dp alanin transaminase (ALT) huyét tuong: “phuong phdp
chudn t6i uu’:

Nguyén tic:
ALT

a-Ceto glutarat + L. Alanin L. Glutamat + Pyruvat

LDH

Pyruvat + NADH + H* L.Lactat + NAD"*

Phén dng lam giam ndng d6 NADH dé tao thanh NAD", nén ¢6 thé do hoat d6
enzym ALT bing d§ gidm dd hap thu quang cia NADH & budc séng 340nm theo
thol gian.

Chdt ligu: Huyét thanh, huyét tuong chéng déng bang heparin, khong duge v
héng cau. Sy giam hoat 6 enzym huyét thanh & 4°C sau 3 ngay 1a 10%, & 20-25°C
1a 17%.

Thuéc thiz: St dung kit pha san:
Lo 1: Dém va ¢ chdt 30 lo x 3 mL

Lo 1a: Enzym/ coenzym/ a.-ceto glutarat: 30 vién.
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Hoa tan 1 vién thudc thi 1ay ti lo 1a vae dung dich chiia trong lo 1 réi dit vao
nhiét d6 thi nghiém. Thudc thit &n dinh trong 3 ngay & +2 dén +8°C, 10 gid a 15-25°C.

Cdch tién hanh: Chon bude séng 340nm. Hdt 100uL huyét tuong vao lo chia
s&n 1,00 mL thude th hdn hop da dé sin & 37°C. Lic k§, do vao cuvet. Doc két qua
sau 1, 2 va 3 phat. Tinh két qua:

Hoat dd ALT huyét tuong (U/L) = 1745 x AA340 nm
Y nghia lém sang:
— ALT c¢6 nhiéu & gan, ¢6 it & cic md khac.
—  Hoat dé ALT binh thudng trong huyét tuong
Nam : 10-50 U/L
Nt : 10-35 U/L.
— Hoat dd ALT tiang cha yéu trong cac bénh gan:
Viém gan cAp, man,
Hoai tu gan,
Tac mat, ...

2.2.3. Po hoat dé alkalin phosphatase (ALP) huyét tuong: “phuong phdp
chudn t6i wu”: :

Nguyén téc:
ALT

p. Nitrophenyl phosphat + H,O Phosphat + p. Nitrophenyl

Phan Ung tao thanh p. Nitrophenyl ¢6 mau do, nén cd thé do hoat d enzym
ALP bing db tang d6 h&p thu quang clia p. Nitropheny! 8 bude séng 405nm theo
thoi gian.

Chét ligu: Huy&t thanh, huyét tuong chéng dong bang heparin, khéng dude va
héng ciu. Sy gidm hoat d6 enzym huyét thanh 6 4°C sau 7 ngay 1a 0%, & 20-25°C
1a 10%.

Thude thiz: St dung kit pha san:
Lo 1: D&m 30 lo x 3mL
Lo 1a: Cd chat: 30 vién,

Hod tan 1 vién thude thit 1y ti lo 1a vao dung dich chifa trong lo 1 rdi dat vao
nhiét &9 thi nghiém. Thudc thi n dinh trong 3 ngay ¢ +2 dén +8°C, 10 gis ¢ 15-25°C.

Cdch tién hanh: Chon budc séng 405nm. Hit 10pL huyét tudng véo lo chua sin
0,60 mL thudc thit hén hgp da dé sdn & 37°C. Léac ky, d6 vao cuvet. Doc két qua sau
1, 2 va 3 phiit. Tinh k&t qua:

Hoat d6 ALP huyét tuong (U/L) = 3300 x AA405 nm
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Y nghia lam sang:
~ ALP ¢6 nhiéu ¢ gan, xuong, nhau thai va bidu mé rudt.
— Hoat d6 ALP binh thudng trong huyét tuong:

Nam : 10-50 U/L

N : 4,8-13,5 U/L.

Hoat d¢ ALP tang cht yéu gip trong cac trudng hgp bénh loang xuong, cdi
Xuong, u xudng, gay xucng dang han gin, viém tuy xucong, tic mat, Xd gan,
viém gan, ...

2.2.4. Do hogt d¢ glutamat dehdrogenase (GLDH) huyét tuong: “phuong
phdp chudn 161 vu”:

Nguyén tdc:

GLDH

«. Ceto Glutarat + NADH + NH,* Gluiamat + NAD" + H,0

Phan dng bién NADH thanh NAD', nén ¢6 thé do hoat dé enzym GLDH huyvét
tudng bang d6 gidm d6 hap thu quang cta NADH 6 bude séng 340nm.

Chdt ligu: Huy&t thanh, huyét tudng chdng déng bing heparin, khang dudge vi
hong cdu. Su gidm hoat d6 enzym huyét thanh § 4°C sau 3 ngay 14 5%, § 20-25°C
1a 15%.

Thuée thi: S dung kit pha sin:
Lo 1: ADP/ NADH/ LDH 19 I x 2,5 mL
Lo 1a: Dém/ EDTA/ amoni acetat: 1 x 60mL.
Lo 2: a-ceto glutarat (1 x 3ml)

Chuin bi dung dich 1: Hoa tan cac chat 6 trong 110 88 1 trong 2,5 mL dung
dich lg 1a. Dung dich 1 6n dinh trong 5 ngay d +2 dén +8°C. 8 gis § 15-25°C.

Chuén bi dung dich 2: S& dung dung dich § lo 2, khéng pha loAing.

Cach tién hank: Chon bude séng 340nm. Hut 100uL huyét tuong vao lo chita sin
0,500 ml. thudc thit hén hop da dé sin & 25°C. Lic kg, d6 vao cuvet. Poc db hap thu
quang Al. Sau 5 phut, doc d6 hip thu quang A2. Thém dung dich 2: 20 pL. Trdn ky,
doc d6 h&p thu quang A3. Sau 5 phut, doc d9 hap thu quang A4. Tinh két qua:

AA340 nm = (A3-Ad) — (A1-A2)
Hoat d§ GLDH huyét tuong (U/L) = 197 x AA340 nm
Y nghia lam sang:

— GLDH c6 nhiéu trong ty thé etta t& bao cha tat ca cac mo6. Tuy nhién, sy tang
hoat d6 enzym nay trong huyét tusng chi xust hign trong hoai tit t& bao gan.

— Hoat d GLDH binh thudng trong huyét tuong do ¢ 37°C;
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Nam : < 3 U/L
Ni: <4 U/L.

— Hoat d6 GLDH ting cht yéu giip trong trudng hdp ¢6 hoai ti t& bao gan nhu
thigu oxy md, ton thuong gan do nhidm dée, vi viy GLDH déng mét vai trd
quan trong trong chdn dodn phan biét cac bénh ¢aa gan, dac biét khi két hop
vl viée dinh lugng hoat d6 cac enzym aminotransferase nhu AST va ALT.

— Hoat d9 GLDH huyét tuong khong téng trong cic trudng hdgp viém gan néi
chung, vi dy, viém gan do virus.

2.2.5. Do hogt dé gamma glitamyl transferase (GGT, huyét tuong:
“phuong phdp Persijn JP va Van der Slik” (1976):

Nguyén tdc:

L.y-Glutamin-3, Ca_rboxy 4 - Nitroanilid + Glyeylglycin -ﬂb

L.y-Glutamyl Glyeylglyein + 5- Amino-2-Nitrobenzoat

Phan ung tao thanh 5- Amino-2-Nitrobenzoat ¢6 mau dé, nén cé thé do hoat d&
enzym GGT biang dé tang dé hap thu quang cda 5- Amino-2-Nitrobenzoat § bude
sdng 40bnm.

Chdt liéu: Huy&t thanh, huyét tudng chéng déng bang EDTA, khéng duge v
héng cau. Sy giam hoat 4 enzym huy&t thanh & 4°C sau 7 ngay 1a 0%, & 20-25°C
la 0%.

Thuéc thua: St dung kit pha sin:
Lo 1: Dém 30 lg x 2 mL
Lo la: Vién thude thi glyeyl glyein/ ed chat: 1 x 30 vién.

Chuén bi dung dich 1: Hoa tan 1 vién ¢6 trong 1o 1a vao dung dich c6 trong lo 1.
Dung dich 1 én dinh trong 10 ngay & +2 dén +8°C, 5 ngay ¢ 15-25°C.

Cdch tién hianh: Chon bude séng 405nm. Hut 100uL huyét tudng vao lo chia
séin 1,000 mL thudc th hén hgp da dé s&n & 37°C. Lic k¥, d8 vao cuvet. Doc két
qua sau 1, 2 va 3 phit. Tinh két qua:

Hoat d6 GGT huyét tuong (U/L) = 1158 x AA405 nm/phuit
Y nghia lam sang: |
— GGT c6 nhiéu trong gan, than va tuy.
— Hoat d6 GLDH binh thudng trong huyét tuong do & 37°C:
Nam : 9-40 U/l
Nii : 9-35 U/L.

— Hoat d6 GLDH tang cht y&u gip trong trudng hgp tdc mat, bénh gan do
alcol, viém gan cdp, man tinh, xo gan, cac bénh gan khac, viém tuy, suy tim
do tac nghén.
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2.2.6. Do hoat dé cholinesterase (CHE) huyét tuong: “phuong phdp Knedel M
va Bottger” (1967):

Nguyén tie:

Butyryl thiocholin + HZO—CEE—a- Thiocholin + Butyrat

Thiocholin + Dithio bis (Nitrobenzoat) — 2-Nitro-5-Mercaptobenzoat

Phan ting tao thanh 2-Nitro-5-Mercaptobenzoat c6 mau do6, nén ¢ thé do hoat
d6 enzym CHE bang d6 tang do hdp thy quang cia 2-Nitro-5-Mercaptobenzoat d
buéde sdng 405nm.

Chét liéu: Huvét thanh, huy8t tuong chéng déng bing heparin hoac EDTA,
khéng dude v8 héng cau. Su gidm hoat d6 enzym huyét thanh & 4°C sau 7 ngay la
0%, d 20-25°C 1a 0%.

Thuée thiz: S dung kit pha sén:
Lo 1: Co chat/ chromogen 20 lg x 2 mL
Lo la: Dém: 1 lg x 70 mL.

Hoa tan cac chét ¢6 trong lo 1 vao 3 mL dung dich 1ay t lo 1a. Dung dich nay
én dinh trong 2 gid & +2 dén +8°C, 2 gi6 6 15-25°C.

Cdch tién hanh: Chon buée séng 405nm. Hiit 10uL huyét tuong vao lo chiia sin
1,500 mL thudc thi hén hop da @& sfn & 37°C. Lic kg, d6 vao cuvet. Doc két qua
sau 30, 60 va 90 gidy. Tinh két qua:

Hoat d6 CHE Huyét tuong (U/L) = 45.420 x AA405 nm/30 giy.
Y nghia lam sang:
CHE dudc gan bai tiét vao méau.
— Hoat d6 CHE binh thudng trong huyét tuong do & 37°C:
O nam va § nit 1a 3,5-8,5 kU/L.

— Hoat dd CHE giam chi yéu gap trong bénh gan man tinh (do suy giam chic
ning téng hgp protein enzym) hosc ngd dde hoa chit trit sdu phospho hitu co
hotic carbamat (do enzym bi tc ché hoat tinh theo cd ché tc ch& canh tranh).

2.2.7. Po hoat dé creatin kinase (CK) huyét tuong: “phuong phdp chudn
161 wu’ :

Nguyén tdc:
CK

Creatin phosphat + ADP Creatin + ATP

Glucose + ATP

Hexoki HK
ewf_ ) glucose-6-F + ADP

Glucose-6-P dehydrogenase (G6PDH)
Glucose - 6-P + NADP" Gluconat-6-P + NADPH + H*
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Phan tUng bién NADP* thanh NADPH + H*, nén c6 thé do hogt dé enzym CK
huyét tudng bang do tdng do hap thu quang ena NADPH 6 bude séng 340nm.

Chét liéu: Huyét thanh, huyét tuong ¢héng dong bang heparin hoac EDTA. Sy
v3 héng cu dén néng dd hemoglobin 200 mg Hb/LL khéng giy trd ngai cho phép do.
. Sy giam hoat d¢ enzym huyét thanh & 4°C sau 7 ngay 1a 2%, ¢ 20-25°C 1a 2%.

Thude thiz: Sd dung kit pha sdn loai MPR1:
Lo 1: Pém 30 lo x 2,5 mL
Lo la: Co chat va coenzym: 2 x 15 vién.
Lo 2: a-ceto glutarat (1 x 3ml.)

Chuén bi dung dich MPR1: Hoa tan 1 vién thudc thi tit lo 1a vao dung dich d lo
1. Dung dich 1 8n dinh trong 7 ngay 8 +2 dén +8°C, 12 i3 6 15-25°C.

Cich tién hanh: Chon bude séng 340nm, Huat 50uL huvét tuong vao lo chda sin
2.5 ml. thudc thit hon hgp (1+1a), dé yén 1 phat & 37°C rdi a8 vao cuvet. Doc do hap
thy quang ban déu. rbi doc 4 hip thu quang lip lai chinh xic sau 1, 2, 3 phat.
Tinh két qua:

Hoat d6 CK huyét tuong (U/L) = 4127 x AA340 nm/ phut.
Y nghia lam sang:

_ CK 6 nhiéu trong co xuong va cd tim. C6 ba loal lsvenzym cua CK la CK-
BB, CK-MM va CK-MB. CK-BB cha y&u dude thay d ndo. Huyét thanh ngual
binh thung c6 rat it CK-BB. Phan 16n CK c6 mat trong huyét tudng binh
thudng 12 CK-MM c6 ngudn gde tit ¢d xuong. CK cd trong cd tim chiia mot ty
1é cao ciia CK-MB (khoang 30%).

— Hoat d6 CK binh thudng trong huyét tuong do 8 37°C:

Nam : 24-195 U/L

N : 24- 170 U/L.

_ Hoat d6 CK tang chu yéu gap trong truong hgp nhél mau cd tim, con
myoglobin co ni¢u kich phat, <8t eao ac tinh, sau phau thuat, chin thuong
¢d. luyén tap nang, ching co giat, viém cd, lean dudng cd.

2.2.8. Po hoat dé lactat dehydrogense (LDH) huyét tuong: “phuong phdp
chudn t6t vu’:

Nguyén tée:

CK
Pyruvat + NADH + H* === Lactat + NAD"
Phan ting bién NADH thanh NAD", nén c6 thé do hoat d6 enzym CK huyét tuong
bing 46 giam do hap thy quang cta NADH & bude séng 340nm theo thoi gian.

Chét liu: Huyét thanh hoéc huyét tuong chdng dong bang heparin. Su vG gay
trd ngai cho phép do. Su gidm hoat dé enzym huyét thanh & 4°C sau 2 ngay la 0%, g
20-25°C 1a 0%.
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Thudc thi: SU dung kit pha sian loai MPR1;
Lo 1: Pém Tris 30 1o x 3 mL
Lo 1a: Coenzym NADH: 1 x 30 wién.
Lo 1b: Co chat pyruvat (1 x 3mL)

Chuén bi dung dich MPR1: Hoa tan 1 vién thudc thi ti lo 1a vao dung dich § lo
1, sau d6 cho tiép 1 vién tit lo 1b. Dung dich 1 én dinh trong 5 ngay & +2 dén +8°C,
32 gid § 15-25°C.

Cdch tién hanh: Chon budc séng 340nm. Hit 50uL huyét tudng vae lo chiia sin
3 mL thudc thit hén hop (1+1a+ 1b). Trén déu, d8 vaoe cuvet, sau 30 gidy, doc d6 hap
thu quang ban dau. DPoc dé hdp thu quang lip lai chinh xac sau 1, 2, 3 phat. Tinh
két qua:

Hoat ¢ LDH huyét tuong (U/L) = 9682 x AA340 nm/ phut.
Y nghia ldm sang:

— LDH ¢6 nhiéu trong cadc md khac nhau. C6 5 loai isoenzym cua LDH 12
LDH,, LDH,, LDH,, LDH, va LDH,. LDH, cht y&u duge thiy d co tim va
hong ciu, trong khi LDH; c6 nhiéu trong co xuong va gan.

— Hoat @5 LDH binh thutng trong huyét tudng do ¢ 37°C:
+ Nam : 135-225 U/L
+ Nit : 134- 215 U/L.

— Hoat do LDH téng cha yéu gap trong trudng hgp tdn thuong cip cla gan. ¢d
xuong, than, thidu mau nguyén héng ciu khong 16 va thidu miu tan huyét.
2.2.9. Do hoagt dé6 a-hydroxy butyrat dehydrogense (a-HBDH = isoenzym
LDH1) huyét tiong: “phuong phdp chudn 6t vu’:
Nguyén tde:

+ a-HBDH

a-ceto butyrat + NADH + H o-hydroxy butyrat + NAD"

Phan tng bién NADH thanh NAD' nén c6 thé do hoat dd iscenzym o-HBDH
huvét tudng bang dd giam dé hap thu quang cia NADH & bude séng 340nm theo
thoi gian.

Chét liu: Huyét thanh hodic huyét tudng chéng déng bing EDTA. Sy v3 gay tro
ngai cho phép do. Su giam hoat d6 enzym huyét thanh & 4°C sau 7 ngay 1a 5%, 8 20-
25°C 1a 5%.

Thuébe thir; S& dung kit pha sin loai MPRI:
Lo 1: Bém-co chat; 30 1o x 3 mL
Lo ta: Coenzym NADH: 1 x 30 vién.

104



Chuan bi dung dich MPR1: Hoa tan 1 vién t,huoc thi tit lo 1a vao dung dich & 1o
1, sau dé cho tiép 1 vién tit lo 1b. Dung dich 1 ¢ #n dinh trong 1 ngay ¢ +2 dén +&°C, 5
gid 6 15-25°C.

Cdch tién hanh: Chon budc song 340nm. Hat 100pL huyét tugng vao lg chia
sin 3 mL thude thit hén hep (1+1a). Tron déu, d8 vao cuvet, sau 30 gidy, doc do hip
thu quang ban dau. Doc 46 hip thu quang ldp 1ai chinh xac sau 1, 2, 3 phit. Tinh
két qua:

Hoat dé «-HBDH huyét tuong (U/L) = 4921 x AA340 nm/ phuit.

Y nghia lam sang:

_  -HBDH (isoenzym LDH)) ¢6 nhiéu trong cd tim va hong cau.

— Hoat dé a-HBDH binh thudng trong huyét tuong do 0 37°C:
Nam va nii : 72- 182 U/L.

- «-HBDH ¢6 thot gian ban huy tuong d6i dai trong huyét tudng (4-5 ngay).
Hoat d4 a-HBDH tang chi yéu gap trong nhdi mau cd tim. Sau nhai mau cd
tim, hoat dd cta a-HBDH tang 1én chéam va dat mic dd cao nhit 6 ngay thi
2-3, sau do glam din trong mdt tudn hodc 14u hon. Vi o-HBDH cing cd
trong hong cdu nén hoat dd cua nb cing tdng trong tAc nghén phdi hoac
trong cdn tan méu 6 bénh hdng cdu liém.

2.2.10. Do hogt d¢ acid phosphatase (ACP) huyét tuong: “phuong phap
chuén 16t wu’:

Nguyén tac:

Acid phosphatase
1-naphthyl phosphat + H,O

1 -naphthol + phosphat

1-naphthol + 4-chloro-2 methyl phenyl diazonium — chit mau diazo mau do, ¢6
thé do dude ¢ bude séng 405 nm.

Phan tng tao chit mau diazo, nén ¢6 the do hoat d6 enzym ACP huyét tuong bing
d6 tang 46 hap thu quang cia chét diazo mau do § bude séng 340nm theo thai gian.

Chét liéu: huyét thanh hoac huvét tudng chong dong béng EDTA. Sy v3 hong
ciu nhe (<200 mg Hb/dL) khong gay tré ngai cho phép do.

Thude thiz: St dung kit pha san:
Lo1: Cochat/ chromogen 18 lo x 3 mL
Lo la: Pém: 1 x 40 mL.
Lo 2: Tartrat: 1x 9 vién

Lo3: Chit én dinh maw: acid acetic 1x 10 mL. Khi khéng cdn do ngay,
muén lam 8n dinh miu buyét thanh, cho mét giot (30uL) dung
dich tu lo 3 vio 1 mL huyet thanh, tron déu, miu huyét thanh sé
duge 6n dinh trong 3 ngay 6 +4°C, 24 gid g 15-25°C.
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Chuén bi dung dich thudc thd 1a: Hoa tan thudc thit tir lo 1 vao 2 mL dung
dich dém 8 lo 1a, sau d6é cho tiép 1 vién ti lo 2 va hoa tan bing cach lic nhe. Bao
quan tranh anh sang. Cac dung dich 1 én dinh trong 5 ngay ¢ +2 dén +8°C, 24 gio
d 15-25°C.

Cdch tién hanh: Chon budce séng 405 nm. Hat 200ul. huyét tudng vao lo thude
thit 1a hoac 1b da dé sdn & 25°C. Tron déu, dd vao cuvet, sau 5 phut, doc d§ hap
thu quang ban dau A,. Doc do hap thu quang ldp lai chinh xac sau 5 phit A,.
Tinh két qua:

— Hoat dd acid phosphatase toan phan huyét tuong (U/L} = 122 x AA405 nm/
phiit d61 véi dung dich 1a.

— Hoat d6 acid phosphatase tuyén tién liét huyét tuong (U/L) = 122 x (AA
dung dich 1a - AA dung dich 1b).

Y nghia lam sang:

— ACP ¢6 nhiéu trong tuyén tién liét.

— Hoat @ ACP binh thudng trong huyét tuong do ¢ 37°C
O nam va nit 14 4,8-13,5 U/L.

— Hoat d¢6 ACP tang chil yéu géip trong trudng hgp u tuyén tién ligt: tang 20%
khi u chua di can va ting lén 80% khi u da di cén, vi viy ACP dugc coi nhu
mdt ddu &n ung thu tuyén tién lidt. ACP cling ting trong viém tuyén tién
}iét va d6i khi tang trong phi dai tuyén tién liét lanh tinh.

2.2.11. Po hoat dé c-amylase huyét tuong hode nude tiéu: “phuong phdp

chudn 61 wu™

Nguyén tdc:

a-amylase

5 ethyliden -G; PNP + 5H;0 —— 2 ethylinden-Gs + 2 G,PNP +
2 ethyliden-G,4 + 2 G;PNP + ethyliden-G; + G,PNP

a-glucosidase

2G,PNP + 2G5PNP + 10 H,0 4 PNP + 10G

Phan tng bién G,PNP va G,PNP thanh PNP 14 chat c6 mau do6 giy nén su tang
d6 hip thu quang cé thé do duge d bude séng 405 nm.

Chét liew: Huyét thanh, huyét tuong chdng déng bang heparin hoic EDTA, nudc
tidu.. Sy giam hoat d6 enzym huyét thanh 8 4°C sau 5 ngay 12 0%, d 20-25°C 1a 0%.

Thuée the: St dung kit pha san loai MPR1:
Lo 1: Bém 30 lo x 3 mL
Lo la: Co chat/ enzym: 1x 30 vién.

Chuén bi dung dich MPR1: Hoa tan hoa tan 1 vign thude thi tir lo 1a vio dung
dich & 1o 1. Dung dich 1 8n dinh trong 2 tuin § +2 dén +8°C.
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Céch tién hanh: Chon budc séng 405 nm. Hdt 50ul huyét tudng, huyét thanh
hoic nude tiéu vao lo chita sin 3 mL thude thit hén hgp (i+1a). Tron k¥, dé yén 3
phat & 37°C rdi dé vao cuvet. Doc d¢ hdp thu quang ban dAu, rd1 doc dd hap thu
quang lap lai chinh xac sau 1, 2, 3 phit. Tinh két qua:

Hoat d6 a-amylase huy8t tudng (U/L) = 9788 x AA405 nm/ phiit.
Hoat d6 a-amylase mude tidu (U/L) = 19261 x AA405 nm/ phut.
Y nghia lam sang:
— oa-amylase ¢6 nhifu trong tuyén nude bot va tuy ngoai tidt.
_  Hoat d6 a-amylase binh thudng trong huyét tudng do 4 37°C:
Nam vanit: 17- 115 U/L.

—  Hoat do c-amylase tang chi y&u gap trong trudng hop vidm tuy cép, loét
thing hanh ta trang, tic rudt, cac réi loan & bung khae, suy than giam ni¢u
c&p, nhiém cetonic do dai thao dudng, viém tuyén nude bot, quai bi, st dung
morphin, co thit cg Oddi.

2.2.12. Po hoat d¢ lipase huyét tuong: “phuong phdp ddnh gid acid béo dugc
gidi phong” hoac “phuong phdp do dé duc”, hoac theo phudng phap do quang dudi
dav do biang kit chia hiing Biosystems:

Nguyén tdc: Lipase xic tac phan iing thuy phan diglycerid thanh monoglycerid va
acid béo. Hoat dé ctia lipase duge xac dinh bang téc do hinh thanh quinoneimin, do &
bude séng 550 nm, qua cac phan {ing xtic tac boi monoglycend lipase (MGL), glycerol
kinase. glycerol phosphat oxidase (GPO) va phén ting tao mau xuc tac béi peroxidase:

| 2-Diglycerid + Hy0 —22%. 2-Monoglycerid + acid béo

2-Monoglycerid + H,O _het Glycerol + acid béo

Glycerol kinase
Glycerel + ATP  —— Glycerol-3-phosphat + ADP

Glycerol-3-phosphat + O, 6o Dihydroxyaceton-P + HyO,

Peroxiduse

2H,0, + 4-aminoantipyrin + TOOS ' Z— Quinoneimin + 4H,0

(6 day: TOOS = N-ethyl-N-(2-hydroxy-3-sulfopropy})-m-toluidin)

Chdt lisu: Huyét thanh. Lipase trong huyét thanh 8n dinh trong 5 ngy 6 nhiét
d6 tit 2 dén 8°C.

Thudc thit:

— Thube thi A. 33 mL. MES/BES 36mmol/L, cholic acid 5 mmol/L, pH 6,8.
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— 3 Thude thit B. D6t véi 10 mL: Albumin ngudi 0,27%, monoglycerid lipase >

860 U/L, glycerol kinase . 1340 U/L, ATP 0,66 mmol/L, 1,2-diglycerid 1,1
mmol/L, N-ethyl-N-(2-hydroxy-3-sulfopropyl)-m-toluidine (TOOS) 2 mmol/L.

— Thude thit C. 10,5mL. Tris 200 mmol/L, deoxycholat 36 mmol/L, 4- aminoantipyrin

6 mmol/T., pH 8,7.

— Lipase chuén: 3 mL. Hoat d lipase dudc ghi trén nhan lo.

Cdch tién hanh: Chuan bi thude thi: Cho cac chat chia trong lo B vao 10 mL
thude thi A, xoay nhe, 6n dinh 28 ngay § 2-8°C.

Do hoat d§ enzym trong huyét thanh:

1.
2.

4,

Dat thude thi vao may do quang & 37°C.
L4y pypet cho vao cuvet:

Thude thit 4 chuféin bi 750uL

Huy#&t thanh/ chuan 15 uL.

. Tron déu va cho vao may quang ké. Bam' dong hd bam gidy. sau 3-5 phit cho
thém: Thude tht C 250 pL, trén déu.

Doc d6 hap thu quang ban ddu va doc méi phit mot 14n, trong 3 phiit.

Tinh todn: Dg khac nhau trung binh vé d6 hap thy quang trong mét phuit.

Hoat df lipase huyét thanh (U/L) = AAth@phiit x Hoat d6 chuan/ AAchudn/ phit.

Y nghia lém sang

Lipase c¢6 nhiéu trong tuy, c6 mot it trong da day, ta trang, gan va ludi.

Hoat d¢ lipase binh thudng trong huyét tuong do ¢ 37°C & nam va & nii 14 7-
59 U/L.

Hoat 46 llpase tang chu yéu gap trong trudng hgp viém tuy cdp, viém tuy
man, tdc dng tuy va céc bénh d 8 bung cé lién quan dén tuy. St dung xét
nghiém lipase t6t hon khi k&t hgp véi dinh lugng hoat d§ a-amylase.



Chuong 12
SU OXY HOA KHU SINH HOC

MUC TIEU

Trinh bay dide nguyén tdc, cach tién hanh va giai thich dugc két qua ctia cic
thi nghiém vé hoat ddng cua enzym succinat dehydrogenase, catalase va cla phan
Ung tim creatin trong cd.

Thi nghiém 1. Hoat déng clia succinat dehydrogenase cua cd.

Nguyén tdc: Succinat dehydrogenase ctia dich co nghién xidc tiac phdn ing
chuyén hydro t& acid succinic sang chat nhan hydro xanh methylen, bién acid
succinic thanh acid fumaric va xanh methylen dang oxy hoa ¢6 mau xanh da troi
thanh xanh methylen dang khu khéng c6 mau.

M.
CHj TN
e (|:H2 * I Q m (|:H3 Sueee
N -
HOOC — CH; s T‘ —Cl  dehydrogenase

|
CHs CH,

A. Succinic
Xanh methylen {(Mau xanh da trdi)
H .
|
N
HOCC — CH tIZHa = <|3H3 +HCI
|
HOOC — CH *'N llq
. | S
A fumaric CHs CHs

Xanh methylen (khéng mau) dang khir

Thudc thit:
— Dung dich acid succinic 0,1N:

+ Hoa tan 5,9 g acid suecinic vio 600 mL nudc cat.
+ Trung hoa bang NaOH 0,1N t61 pH = 7.
+ Hoan thanh nuéc cat vira da 1000 mL.

109



— Vaselin dang long.
—  Dung dich xanh'methylen 0,02% trong nudc.
- Dung dich dém pH=6.8:
+ Dung dich Na,HPO, 0,2M 49mL.
+ Dung dich NaH,PO, 0,2M 51mL.
—  Dich cd tusi nghién.

Tién hanh: Cho vio 3 ong nghi¢m ghi s&:

( Ong s6 1 6n_g s6 2 Ong s& 3 —\
Dung dich dém phosphat pH 6,8 (mL) 4 1 1
Dich co tudi nghién (mL) 1 1 1 (dun sbi)
Nudc cat (mL} 1
Acid succinic 0,1N (mL} 1 1
Xanh methylen 0,02% (giot) 3 3 3

-

Léc déu. Nhé nhe nhang 0,5 mL vaselin vao mdi &ng tao nén mbt 19p phl trén
bé mat dung dich. Dat vao ti dm 37°C trong 90 phiit. Nhan xét mau 6 3 éng nghiém
va giai thich két qua.

Thi nghiém 2. Hoat dong cua catalase

Nguyén tde: Catalase (L@ gan) 1a mot enzym thude loai oxy hoa khu, xic tac
phan tng phan huy H,0, tao thanh nuée va giai phong O,.

Catalase
2H Dy — ™ 2H O + 02*
(6 thé phat hién su c6 mit cua khi O, sinh ra bang ap lyc d4y vao ngén tay bit
sny nghiém va lam biing chay tan 1tia cua mdt nén huong.
Thuéc thi va nguyén lidu:
Dung dich H,O, 1% trong nude.

Gan nghién.

Tién hanh: Cho vao mot dng nghiém to: 1g gan da nghién nhuyén. 10 mL nude
¢t Bit chit ddu ong nghiém bang ngbn tay cai, lAc that ky dé cac té bao v md gan
v3 hét gidi phéng catalase vao nude. Thém nhanh dung dich H,0, 1% dén day ong
nghiém. Bit chat dng nghiém bing ngon tay cai, 14c ky s¢ thily khi sinh ra diy manh
vao ngoén tay céi, 1on ngude éng nghiém vao chau nude, thi tit LI ngdén tay cho nude
dich gan trong dng nghi¢m chay vao chau, gilt dng nghiém & vi tri 4p &é khi sinh ra
khoi bay mat. Nhic éng nghiém § tu thé ddng ra khoi chau nude, dung mdt que thuy
tinh ggt hét bot trong éng nghiém. Dua i ti mét que hudng dang co tan lta vao phia
day 6ng nghiém, tan hudng sé bang chéy (c6 thé kém theo mdt tiéng né nhd néu cb
nhidu O, duge tao thanh) khi tan hudng gap 0, dong ¢ phia day binh.
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Hinh 12.  Tha ngon tay tif tir cho nudc trong 6ng nghiém chay ra chau,
oxy don 1én dong & day 6ng nghiém.

Thi nghiém 3. Phan &ng tim creatinin trong co

Creatin phosphat 12 mft chat hitu co trong phéan td cé mét 1ién két phosphat
giau néng lugng, ddy 1a dang dy trit nang lugng quan trong cho hoat déng cda co.

Creatin phosphat duge tao thanh trong co nhd phan tng phosphonyl hoa véi sy
tham gia cia ATP va sy xic tac clia enzym creatin:

. K .
Creatin + ATP -P—> Creatin phosphat + ADP
M&i ngay cé khoang 2% creatin vi creatin phosphat bién d&i thanh creatinin
bang cach loai di mgt phén tit nudc hodc mét phéan ti acid phosphonic.
Nguyén tde: Trong mdi trudng acid va nhiét d4 sdi, creatin bi mat nudc, dong

vong thanh creatinin, creatinin sinh ra két hop véi picrat kiém tao thanh picrat
creatinin ¢6 mau do da cam.

?;«IHQ _TIH
C=NH C= NH
[ {0 )
N— CH, —_— N— CHj + HO
HaS0y,
CHy CHz
H
COOH — C=0
Creatin Creatinin
— NHM
| o -0 HN ~
C=NH M |
I ON ‘\I""'OH ON P_O_NHE__-C
N—CH; , I |
o =~ O CH;N
CHz NaOH |
| NO;, —_— NO;
— CH»
—cTo ]
Creatin Picrat creatinin (d6 da cam) Q= —

TA- TTHS
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Thudc thi:
- Dich.lgc co sau khi da loai protein.
— Dung dich acid sulfuric 10%
— Dung dich NaHCO;10%
—~  Dung dich acid picric bao hoa:
Acid picric tinh khiét 2g.
Nude cat 50 mL.
Léc k¥, dé t &m 37°C trong 24 gid; gan 14y nudc trong.
—  Dung dich picrat kiém (pha khi st dung):
Acid picric bdo hod 5 thé tich

Nude cat 5 thé tich
NaOH 20% 9 thé tich

Tién hanh:

— Tao dich loe phi protein:
Cg tuoi nghién 1g
Nude cdt 5mL

Pun sbi dé két tha protein, loc hodic quay ly tam dé loai bd tha, ta duge dich
phi protein.

— Lam phan ttng mau: Cho vao mot &ng nghiém:
Dich loc phi protein  1mlL
Acid sulfuric 10% 2 giot

Dun sbi cach thuy sbi 30 phiit, 1am lanh. Trung hoa bang 2 giot NaHCO, 10%.
Thém 1 mL dung dich picrat kiém, dung dich trong ng nghiém sé chuyén sang
mau da cam. '
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Chuong 13
CAU TAO HOA HOC VA CHUYEN HOA CARBOHYDRAT

MUC TIEU

1. Trinh bay duge nhiing nguyén téic ca cac thi nghiém minh hoa nhiing dic
diém co ban vé ciu tao, tinh chit hoa hoc ¢ua monosaccharid, disaccharid,
polysaccharid va thyc hién duge nhiing thi nghiém nay. -

2. Lam dude phan ing Benedict va cho k&t qua ding v€ dinh lugng so bd
duong khi trong mau thit nude tiéu.

3. Lam duge phan dng dinh lugng glucose mau va cho két qua c6 thé chip
nhén duge.

1. HOA SINH HOC CO BAN CUA CARBOHYDRAT

Thi nghiém 1. Xéc dinh tinh khit ctia monosaccharid bang phan itng Fehling
Nguyén tic

Cic monosaccharid (aldehyd-alcol va ceton-alcol) déu chita nhém chite khi
(aldehyd hodc ceton) cho nén ching c6 tinh khu, biu hién 13 ching c6 thé khit cac
ion kim loai clia mu&i kim loai nang &€ gidi phéng kim loai hodc oxyd kim loai €6
ho4 tri thap hon v cic monosaccharid sé bi oxy hoé thanh acid.

Phadn iing Fehling: Trong moi trudng kiém va dun néng, cac monosaccharid khi
ddng 11 (Cu®) hydroxyd thanh déng I (Cu*) hydroxyd, chét nay sé bi mit nudc tao
thanh dong I oxyd két tha mau dd gach.

H~., C// G H-. C// O

| [OH] j

(CHOHYy + 2Cu(OH), —OI- (CI:HOH)4 + 2CuQOH +HLQ
| t

CHAOH CHOH

Glucose Acid Gluconic

{Aldose}

2Cu0QH ——* Cul * + HL

Tha a6 gach
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CH.OH H\C/ OH Hy =0

C
J i Il
c=o0 c— OH CHOH
| [OH] | l
((l-.;HOH)g ———T—l- (CHOH), _— (?HOH)s
t
CHZ0H CHZOH CHLOH
gguncsocs:eeton Fructose dang enol Fructose dang aldehyd
(cetose)
Thuéc thu
Thuéc thi Fehling:
- Dung dich A: Cu80,.5H,0 két tinh 35g
H,S0, djc 6 mL
Nude c4t via da 1000 mL
- Dung dich B: Mudi seignett 200g
(Na.K tartrat)
NaOH 40% 375 mL
Nuée cat vita du 1000 mL

Truge khi dung, trén 1an dung dich A va dung dich B véi ty 1& 1:1. Thudc thit
Fehling trong sudt, c6 mau xanh lam.

Cdc dung dich monosaccharid

Dung dich glucose 1%, dung dich fructose 1%, dung dich pentose (arabinose
hodc ribose) 1%.

Tién hanh

Trong 4 6ng nghiém danh sd' tir 1 dén 4, cho:

1 2 3 4
Thudc thir Fehling 1 mL 1mL 1 mL 1 mL
Nude cat 10 giot
Dung dich glucose 1% 10 giot
Dung dich fructose 1% 10 gigt
Dung dich pentose 1% 10 giot

Léc déu, dun sbi trong 2 phut.

Nhén xét va giai thich k&t qua clia cac 8ng nghiém.
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Thi nghiém 2. Xac dinh cetose bing phan itng Selivanoff
Nguyén tde

Trong méi trudng acid v6 c¢o va dun nong, cac cetohexose bi mit nuée va tao

thanh oxymethylfurfural (5 hydroxy methylfurfural). Chit nay ngung tu vé
resorcin tao hgp chat ¢6 mau do.

Cac aldohexose ciing cho phén fng nay, song phan ung xay ra rat cham. Bdi
vay, phan ing Selivanoff dugc coi la phan ing dic hidu clia cetohexose.

OH
(|:H20H .

C=0 HC CH

| OH
" ? " [H+l 2 HO—H CHOQ A*—P Phitc hg au do

- C mau
H— ([:_ OH T’ L S Jp

H--(|3——OH 3H0

Resorcin

5. hydroxymethylfurfural
CHZOH

Fructose

Thuée thi

Thuée thu Selivanoff:

~ Dung dich A: Alcol ethylic 96° 376 mL
H,S0,d4c : 100 mL

— Dung dich B: Resorcin 2,6g
Alcol ethylic 96° 50 mL

Khi dang, trén dung dich A va dung dich B theo ty 1& 20:1

Cdc dung dich:

Dung dich glucose 1%, dung dich fructose 1%, dung dich saccharose 1%, dung
dich maltose 1%.

Tién hanh
Trong 5 6ng nghém danh s6 tit 1 d6n 5, cho:

1 2 3 4 5
Nudc cat 5 giot
Dung dich glucose 1% 5 gigt
Dung dich fructose 1% 5 giot
Dung dich maltose 1% : 5 giot
Dung dich saccharose 1% 5 gigt
Thuéc thit Selivanoff 1mL 1mL 1mL 1mL 1 ml.
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Lic déu va dun s6i cach thuy cac &ng trong 1 phut. Nhan xét két qua. Tiép tuc
dun cach thuy sbi lai trong 3 phit. Nhan xét két qua va giai thich.

Thi nghiém 3. Xac dinh pentose bang phan ing Bial
Nguyén tdc

Trong mdi trudng acid vé co va dun néng, céc pentose bi mAt nude va tao thanh
furfural. Chat nay phan ng vi orcin véi sy xic tac eta sat 111 chlorur sé tao thanh
hgp chét ¢6 mau xanh ve.

CHO o
| H1t™ U FeCls
(?HOH)s \ » CHO Hop chdt mau xanh ve

O
CHOH
3. HO Furfural OH
Pentose Orcin
HO” j CH;
Thude thi
Thubc thi Orcin:
FeCl,.6H,0 - 1g
HCI dac 1000 mL
Orcin 6% trong alcol ethylic 96° 35 mL

Cdc dung dich:

Dung dich glucose 1%, dung dich ribose hoéc arabinose (pentose) 1%.
Tién hanh

Trong 3 6ng nghiém danh s6 tit 1 dén 3, cho:

2 3
Thudc thir Orcin 1mL 1mL 1mL
Nudc cét . 10 giot
Dung dich glucose 1% 10 giot
Dung dich pentose 1% 10 giot

Lic déu cac Sng. Dun sbi cach thuy trong 10 phiit. Nhan xét va giai thich két
qua chia cac dng nghiém.

Thi nghiém 4. Xac dinh tinh khit chia disaccharid
Nguyén tdc

Nhitng disaccharid ¢6 nhém chitc khii trong phin td nén c6 kha nang khit dong
1I hydroxyd thee nguyén tic clia phan dng Fehling.
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Thuéc thu

Thuéc tht Fehling (xem phan thi nghiém 1)

Cdc dung dich khdc

Dung dich saccharose 1%, dung dich lactose 1%, dung dich maltose 1%,
Tién hanh

Trong 3 &ng nghiém danh s68 tit 1 dén 3, cho:

1 2 3
Thudc thi Fehling 1 mL 1 mL 1 mL
Dung dich saccharose 1% 10 giot
Dung dich lactose 1% 10 giot
Cung dich maltose 1% 10 gigt

Lac déu cac 6ng. Dun s6i cach thuy trong 5 phiit. Nhéan xét va gidi thich két qua
cua cac dng nghiém,

Thi nghiém 5. Xac dinh thanh phan céu tao cua disaccharid

Nguyén tdc

Trong méi truong acid, duéi tac dung ctia nhiét dd, lién két glucosid trong phan
tiz disaccharid bi thuy phén va tgo thanh 2 monosaccharid edu tao cua disaccharid.

Xac dinh sy c¢6 mit cia cac monosaccharid ty do bang phin ting khit va cac
phan ing mau dic hiéu.

Saccharose khi bi thuy phan sé& tao thanh glucose va fructose. Xac dinh sy ¢6
mit cua 2 monosaccharid nay bang phan Uing Fehling va xac dinh sy ¢6 mit cua
fructose bang phan tng Selivanoff.

Thude thi

Dung dich saccharose 1%

Dung dich HCI N

Thuée thi Fehling (xem phan thi nghiém 1)
Thude thi Selivanoff (xem phan thi nghiém 2)

Tién hanh

Thuy phén saccharose:
Cho vao mdt ng nghiém: Dung dich saccharose 1% 1 mL
HCIN 2 glot

Lic déu 6ng nghiém, dun cach thuy séi trong 5 phiit.
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- Xac dinh thanh phéin cfu tao ctia saccharose.
+ Phan dng Fehling:
Cho vao mbt 6ng nghiém: Thude thit Fehling 1 mL
Dich thuy phan saccharose 10 giot

Léc d8u 6ng nghiém, dun cach thuy s6i trong 5 phit. Nhan xét va giai thich két
qud trong dng nghiém. '

+ Phan ting Selivanoff.
Cho vao mot 6ng nghiém: Thude thi Selivanoff ' 1 mL
Dich thuy phéan saccharose 10 giot

Léc déu 8ng nghiém, dun cach thuy sdi trong 1 phit. Nhan xét va gial thich két
qua trong dng nghiém. :

Thi nghiém 6. Phan {ing clia polysaccharid véi iod
Nguyén tde

3 nhiét d6 binh thudng, cac polysaccharid k&t hop vdi iod tao ra cac mau khéac
nhau tuy thude vao mite d6 phén nhanh va trong lugng phin ti cha cac
polysaecharid. Mau tao thanh s& giam khi tdng nhiét d6 clia mdi truong.

Tinh bt cho mau xanh véi 1od
Glycogen cho mau dé véi iod

Céc dang dextrin (trong lugng phén td nhé hon) tac dung véi iod cho mau khac
nhau tif xanh tim dén tfm nhat, 46, vang sAm va méit mau theo mic dd giam dan
cta trong lugng phin ti.

Thudc thi

— Dung dich iod 5 mM trong KI 3%

—  Dung dich hé tinh bot 1%

— Dung dich glycogen 1%, dung dich cellulose 1%.
Tién hanh

Trong 4 6ng nghiém d4nh s6 tit 1 dén 4, cho:

[_ 1 2 3 4
Nuédc cat 1imL
Dung dich hé tinh bét 1% 1 mi
Dung dich glycogen 1% _ 1 mL
Dung dich cellulose 1% mb
Dung dich iod 5 mM 2 giot 2 giot 2giot | 2 giot

Léc déu cac 6ng. Nhan xét méu cha chdng.
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Thi nghiém 7. Thuy phan polysaccharid bang acid vé co

Nguyén tdc

Trong mdi trudng acid, dudi tac dung cia nhiét dd, cac lién két glucosid trong
phén ti polysaccharid (nhu tinh bét, glycogen, cellulose...) bi thuy phan, lam cho
phén td polysaccharid bi phin tach nhd dén va khi qua trinh thuy phan hoan

thanh, phan ti polysaccharid bi thuy phan hoan todn thanh cac thanh phén cidu
tao nén chiing 1a glucose.

Vai tinh bdt, qua trinh thuy phén e¢ia né nhu sau:

Tinh b6t + 1, ——> mau xanh tim dam
[H] ] +H,0

Amylodextrin + I, —> mau tim, xanh rit nhat
[H']| +H,0

Erythrodextrin + I, ————> mau dd + vang
[H] | +H,0

Acrodextrin + I, ————> chuyén sang ving
[H7] | +H,0

Maltodextrin + I, ——> khdng cho mau
[H'] l + H,0

Maltose + I, ————> khéng cho mau
[H*] l + H,0

Glucose + ———» khéng cho mau

Thuéc thu

— Dung dich iod (xem phén thi nghiém 6)

— Dung dich hé tinh b6t 1%

—~ HCI hoac H,S0, dic

~ Thudc thi Fehling (xem phén thi nghiém 1)

Tién hanh
" Trong binh nén chiu nhiét, che:
Dung dich hé tinh bt 1% 20 giot
HCl hoidc H,80, dac 10 got

Léc déu binh nén, 18y ngay 1 giot hdn hdp dung dich lam phén Gng mau vdi 1
giot dung dich iod trén 16 diu tién ctia khay sit ¢6 nhiéu 15. Pun s6i hén hop dung
dich bing dén ¢dn, sau d6 cit 1-2 phit 14y mét giot dung dich dang sbi trong binh
nén 1lam phéan dng mau véi 1 giot dung dich iod trén cac 15 tiép theo cla khay s,
cho dé&n khi dich trong binh nén khéng lam chuyén mau cia iod thi ngig dun.
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Nhan xét sy chuyén mau g cac 16 trén khay sit.

Trong mot éng nghiém cho:
Thudc thit Fehling 1 mL
Dich thuy phén trong binh nén 10 giot

Léc ddu 6ng nghiém va dun séi trong 5 phit. Nhan xét va giai thich két qua
x4y ra trong 6ng nghiém.

Thi nghiém 8. Chiét suit glycogen tit gan (hodc co)
Nguyén tdc

Glycogen 1a polysaccharid dy trit 3 ngudi va dong vat, duge tap trung nhiéu ¢
gan va cd.

Sau khi pha huy td chdc gan hodc cd bing méi trudng kiém manh va nhiét do,
glycogen dugc giai phéng va bi k&t tha boi aleol & nhidt do lanh, sy c6 mét cha natri
sulfat 1am tang hidu sudt cla qué trinh tia glycogen. Glycogen dudc hoa tan bang
nuédc cit néng.

Thuéc thu

— Dung dich KOH 30%

~  Dung dich Na,S30, bao hoa

—  Alcol ethylic 96°

—  Dung dich iod 5mM (xem phén thi nghiém 6)

—  Thuéc thii Fehling (xem phan thi nghié¢m 1}

— Dung dich H,30, 5N

— Dung dich NaOH 5N

Tién hanh

Chiét sudt glycogen:

Cho vao mdt dng nghiém to: gan (hoac cﬁ) tuoi 2g
Dung dich KOH 30% 3 mL

Pun cach thuy sdi, viia dun via lic cho dén khi té chic gan (hodc cd) tan hét
trong dung dich KOH. Lam lanh trong da. Thém 0,2 mL dung dich Na,S80, bao hoa,
lie déu. Cho thém 5 mL alcol ethylic 96° l4c déu dé trong da 5 phut. Ly tdm hode
loc dé 14y tha. Sau d6 rda sach tua bang alcol ethylic 96°.

— Néu lay tha va ria tia bang ly tdm thi tién hanh nhu sauw: Cho dich 6ng
nghiém to sang &ng ly tdm, ly tAm vdi tdc d6 3000 vong/phit trong 5 phat,
gan bd nuéc va lay tia, cho 3 mL alcol ethylic 96° vao ong ly tdm chia tua,
ding que thuy tinh nhd ngody ky, ly tdm lai nhu trén va gan bd dich trong,
14y lai tiia. Rla tia lan thit hai nhu trén.
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—  Néu 14y tha va rita tGa bdng céch lgc thi diing gifly loc khéng gap nép, loc
xong ciing ria tua 2 1an bang alcol ethylic 96°, moi lan rua véi 3 mL alcol:
hiit aleol bing pipet (6ng hit chia d6), tha tir tir alcol tif pipet xudng t3 gidly
loc ¢6 chda tha va di chuyén véng quanh t3 gidy loc trén phéu dé vira ria
vita kéo tha tap trung vdo day gidy loc, khi alcol chdy hét sé duge tia
glycogen trén gidy loc.

Sau khi rita tia, hoa tan tlia glycogen bing 3 mL nudec cAt néng 60°C.
Kiém tra dich glycogen chiét sudt:
— Phan dng véi iod: trong 1 dng nghiém, cho:
Dich glycogen chiét suit 10 giot
Dung dich H,50, 5N 1 giot
Lac déu, cho thém:
Dung dich iod 5§ mM 2 giot
Lic ddu, mau ndu sé xuit hién.
— Phan tng Fehling: trong 1 6ng nghiém, cho:
Thude thii Fehling 1 mL
Dich glycogen chiét suft 10 giot
Lic déu, dun cach thuy s6i 5 phit. Nhan xét két qua.
Thuy phédn dich glycogen chiét sudt va xdc dinh thanh phan cdu tao.
— Trong 1 6ng nghiém, cho:
Dich glycogen chiét suit 1,5 mL
Dung dich H,30, 5N 1,56 mL

Lic déu va dun cach thuy so6i trong 30 phit. Trung hoa dich thdy phén bang
Na(OH 5N.

— Thit phan ing Fehling:
Trong 1 6ng nghiém, cho:
Thudce thit Fehling 1 mL
Dich thuy phén di trung hod 20 giogt

Léc déu vA dun cach thuy sbi trong 5 phit. Nhan xét va giai thich két qua
cua 6ng nghiém.

Thi nghiém 9. Xae dinh acid lactic trong co
Nguyén tdc '

Acid lactic 12 san phdm clia qua trinh dudng phan yém kb.. ¢o chét cua qua
trinh nay 1a glycogen va glucose. Acid lactic duge tao ra chu yiu ¢ cd trong trang
thai hoat déng.
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Acid lactic dudc chiét xuft tli cd tuci. Phat hién sy ¢ mat cia né trong dich
chiét bing phan lng cla acid lactic véi phenolat sit dé tao thanh lactat st c6
mau vang.

Phenol + FeCl; — [(CeHiO)eFe]®  Phenolat st (méau tim)
l“‘"“ CH; — CHOH — COOH Acid lactic

[(CHs — <|:H — COO)Fe]’ Lactat sit (mau vang)

0_

Thuéc thu

—  Dung dich phenol 1%

— Dung dich sit III chlorur (FeCl;) 1%
— Dung dich acid lactic mau 1%

Tién hanh

Chiét sudt acid lactic ¢ co:

Lay khodng 2g cd tudi va nghién nat trong ¢8i si. Thém 5 mL nude c4t, tifp tuc
nghién k¥, gan 18y nuéc trong vao 1 dng nghiém, thém tiép 3 mL nudc cdt vao dng
nghiém va lac k¥, r6i dun s6i dich nudc trong dé protein bj déng von lai. Loc lay
nude trong,dé 1a dich chiét co.

Phan izng phdt hién acid lactic trong dich chiét co.
Trong 2 6ng nghiém, cho:

Dung dich phenol 1% 1mL 1 mL
Dung dich FeCl;1% 2 giot 2 giot

Lic déu. Mau tim xuat hién d 2 dng nghiém

Dung dich acid lactic mau 1% 2 giot

Dich chiét co 2 giot

Léc déu va nhan xét mau cla 2 éng nghiém

2. HOA SINH HOC CARBOHYDRAT UNG DUNG TRONG LAM SANG

Thi nghiém 10. Dinh tinh va so bé dinh lugng dufdng niéu bang k¥
thuit Benedict

Nuée tiéu binh thudng khéng cé céc loai dudng khit néi chung. $ trang thai
bénh 1y, trong nudc tidu c6 thé xuat hién cic loai dudng khi nhu glucose, galactose,
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fructose, pentose... K§ thuat Benedict duge trinh bay dudi day nham phat hién
dudng khit trong nude tiéu va khong phéan bigt duge loai dudng khit gi, tuy nhién
dal da s& cac trang thai bénh 1y déu lién quan téi sy c6 mat cha glucose trong nudc
tiéu. Ngudi ta phai dung nhitng k¥ thuat ddc hiéu dé phat hién va dinh lugng loal
dudng nhat dinh khi cin thiét.

Nguyén tde. Duya trén nguyén tic cia phan tng Fehling va dya trén mau caa
tua duge tao thanh dé danh gia so bd vé lugng dudng khi trong mau nudc tidu.

Thuéc thu

Thube thit Benedict:

— Dungdich A: Natri citrat 173g
Na,C0, két tinh 200g
Nudc cat dun nong 700 mL

~ Léc cho tan hét

— Dung dich B: CuS0,. 5H,0 17,3g
Nudc cat 100 mL
Léc cho tan hét

D3 din dung dich B vao dung dich A, vita d8 vita lic cho déu. Thém nude cit
vita d 1000 mL, dun céch thuy sé6i hon hgp va loc.

Tién hanh

Cho vao 6ng nghiém:
Thudc thi Benedict 2,5 mL
Nuée tiéu 8-10 giot

Lac déu, dun cach thuy s6i trong 3 phiat, Nhan dinh két qua.
Nhén dinh két qud

— Néu dich trong 8ng thii ¢6 mau xanh lam trong, khong c6 tha: phan dng 4m
tinh, nude tidu khéng e6 dudng.

— Néu dich trong éng thu chuyén mau tit xanh lam sang xanh 14 cay, day ¢ ong
thi ¢6 tda vang nhat: phan @ng dudng tinh (+), lugng duong trong nude tidu
khoang 5g/lit.

— Né&u dich trong ng thit ¢6 mau xanh 14 cdy thdm, diy éng nghiém cb tha
vang thim 13n d6 gach: phan dng dudng tinh (+4), lugng dudng trong nude
tieu khoang 5-10g/lit.

— Néu dich trong éng thu chuyén thanh mau vang, day 6ng nghiém cé tua do
gach nga sang mau xam: phan Gng dudng tinh (+++), lugng dudng khi trong
nude tiéu khoang 10-20g/lit.
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Y nghia laém sang
— Glucose niéu xuat hién khi glycose mau ting cao > 9,5 mmol/L (hay > 1,7g/L):
+ Dai.dudng tuy: phd bién nhat.

+ Cac bénh ¢6 hién quan téi cdc tuyén noi tiét khac nhu: u tuyén yén, u
tuyén thugng than...

+ Dai duong do cic bénh 6 than. Thi du: trong hdi ching Fanconi, dudng
niéu 14 do kha ning tai hap thu glucose clia 8ng than bi gidm hodc mat,
mdic du glucose mau ¢ mite binh thudng.

— Galactose niéu: ding hang thi 2 sau glucose niéu, ¢6 thé gip & phu ni ¢6
thai va cho con by, 8 tré &n sita c6 méc bénh bam sinh do thidu hut enzym
chuyén hoda galactose.

Thi nghiém 11. Dinh luong glucose mau bing phudng phap enzym do
quang "GOD-PAP"

Glucose ti do trong mau 1a dang glucid van chuyén cia 6 thé. Ngudn cung ¢&p
glucose mau bao gém thitc 4n dua ti ngoai vao (nhd qua trinh tidu hod va hap thu 3
dng tiéu hoa) va sy phén ly glycogen cta md gan. Cac md trong co thé st dung
glucose mau nhu ngudn cung ¢ip ning luong cho ching.

Ham lugng glucose mau duge duy tri hiang dinh trong khodng 4,2-6,1 mmol/L
(76-110 mg/dL) lic d6i va duge diéu hoa bdi hé théng than kinh - ndi tiét.

Nguyén tdc _

BPinh lugng glucose mau bing phuong phap enzym do quang (enzymatic
photometric) dya theo nguyén tic sau:

Dinh lugng glucose mau sau khi oxy hod glucose bdi enzym glucose oxidase. Chat
mau dé do quang la quinineimin, dugc tao ra ti 4-aminoantipyrin va phenol tac dung
véi hydrogen peroxid (H,0,) dudi xdc tac cua peroxidase {phan tng Trinder).

Glucose oxidase
Glucose + 0, ———— 4 Gluconic acid + H,,0,

(GOD)
Peroxidase
2 H,(, + 4 amino antipyrin + phenol ———» Quinoneimin + 4 H,0
(POD)

Do mat d6 quang hoc & buée séng 546 nm, so véi mAu glucose chuan.
Thudc thu

Thuéc thi cie hang Dia Sys Diagnostic Systems GmbH-Germany:

Bém phosphat pH 7.5 250 mmol/L
Phenol 5 mmol/L
4 Aminoantipyrin 0,5 mmol/L
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Glucose oxidase (GOD) > 10 kU/L

Peroxidase (PCD) =1 kU/L
Dung djch glucose mau 100 mg/dL (5,55 mmol/L)
Méu thiz:

Huyét thanh.
Huyét tuong chéhg déng bing heparin hodc EDTA.
Xét nghidm duge tién hanh cham nhat trude 1 gid sau khi 18y mau.

Dé tranh sy phan huy glucose, dung chat dc ché NaF bay KF (diang 20 uL dung
dich NaF 2g/100 mL cho 1 mL m#au) c6 thé dé méu 1 ngay & 20-25°C va 7 ngay & 4-8°C.

Tién hanh

Thyc hién céc bude bdi hé théng tu dong ndu c6 thé duge.

Bude song: 500 nm hodc 546 nm

Cong do: 1em

Nhiét 20-25°C hosc 37°C

Do véi éng trang thudc thit.
Ong tring Ong thir Ong miu

Thudc thit 1000 uL 1000 pL 1000 pL
Nudc cat 10 ul
Huyét thanh (ho&c huyét tugng) 10 ul
Dung dich Glucose mau ' 10 ul

Trén déu, 01 trong 20 phut & nhiét d6 20-25°C hodc trong 10 phut ¢ nhiét 4§ 37°C.
Doc mat d6 quang hoc d6i chidu vdi ng tring trong vong 60 phit.

Cach tinh
AA mAu thu
Glucose (mg/dL) = x C. Glucose mau (mg/dL)
AA Glucose mau

Glucose {mmol/L) = glucose (mg/dL) x 0,05551
Nhén dinh két qua

—  Glucose mdu tdng (6,1 mmol/L): Gap trong bénh dai dudng do tuy, bénh
cuding tuyén thuong thén, u tuyén yén, nhiém ddec tuyén giap, choang do
chén thuong {(gay xuong dui, chin thuong s¢ néo...)

—  Glucose mdu giém (< 4,2 mmol/L): Gip trong déi kéo dai, u thén tuy (u
adenoma, carcinoma), thidu ning cic tuyén ndt tiét: v thugng than, tuyén
giap, tuyén yén, ton thuong viing dudi déi; bénh vé gan (x¢ gan ndng,...);
nhiém ddec cac chdt nhu Asen, CCl,... '
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Chuong 14
CAU TAO HOA HOC VA CHUYEN HOA LIPID

MUC TIEU

1. Trinh bay duge nguyén téc, cach tién hanh va lam duge cac thi nghiém vé
hoa hgc hipid.

2. Trinh bay dude nguyén téc, cach tién hanh , 1am dugc céc thi nghiém va néu
duge ¥ nghia cua cac thi nghiém vé& chuyén hoa lipid.

Thi nghiém 1. Phan &ng xa phéng hoa acid beo.

Nguyén tde:

Duéi tac dung caa kiém, glycerid bi thuy phén tao thanh glycerol va mudi kali
cla acid béo (x4 phong).

?:HZO — CO— CyHx <|3Hz — OH
CHO— CO— CygHap +3KOH —» CH— OH + 3C 17H3 COOK

| i " Stearat kali
CH,0— CO— CyHy CH, — OH {Xa phoéng)

Glycerid Glycerol

Thuéc thi :

— DAu lac hoéc md

— Dung dich KOH trong aleol (0,5 mol/L = 28g/L)
—  Nude ct

Dung cu:

— Diia thuy tinh, éng nghiém

— Bép va ndi dun cach thuy

Tién hanh:

Cho vao 8ng nghiém to 10 giot d4u lac ho#ic md Ign. Thém vao bat sit 5 mL
KOH 0,5M trong alcol , 1dc déu. Diat 6ng nghiém vao vao ndi dun sdi cach thuy
khoang 30 phut, via dun vita lc nhe. Khi dung dich trd nén quanh, thém nudc cat
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néng dé hoa tan xa phong (vita d khoéng 6mL). Lay 2 mL dich trong &ng nghiém
cho vao mot dng nghiém khac ciing véi 5 mL nuée cat. Léc manh, sé thiy xudt hién
bot xa phong. Hoc sinh ¢6 thé lam thém &ng chimg véi dung dich trude khi dun de
so sanh.

Thi nghiém 2: S¥ nhi tuong hoa lipid

Nguyén tdc:

D4u, md khéng hoa tan trong nude. Khi lic manh ddu, md véi nube sé tao thanh
nhii tuong khéng bén; vi sau khi dé yén mot thot gian, dung dich sé lai phéan chia
thanh hai 1dp : 16p ddu,md & trén va 16p nude & dudi. Néu thém chat nhil hoa, vi du
Na,CO,, protein, mudi mat vio ddu, m3 s& tao thanh nha tudng bén.

Thuéc thu:

— Daulac

— Dung dich Na,CO; 1% trong nudc

— Dung dich gelatin 2% ho#c protein 1ong tring tring 1%

— Mat (pha loéng 1/3 vdi nudc cit)

— Alcol-ether ty 1& 1/1

Tién héanh:

Dung 5 éng nghiém, cho vao cac dung dich sau:

&ng nghiém
1 2 3 4 5 6
Thude thir

Nudc cat 1mL Tmi

Na,CO, 1% Tmb
Gelatin hosc long tring tring 1mL
Mat pha lodng 1mL
Alcol-ether 1mL

Dau lac 2 giot 2 giot 2 giot 2 giot 2 giot

Lecithin 2 giot J

Lic k¥ cac éng nghiém, quan sat hién tugng nhii tuong hoa va hién tugng khéc
& cac 6ng vA gial thich cac hién tugng xay ra.

Thi nghiém 3. Chi€t xudt lecithin
Nguyén tdc:

Dua vao tinh chdt caa lecithin tan trong alcol néng nhung khdng tan trong
aceton.
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Nguyén liéu va dung cu:

— Long 4o tring, alcol 95 o, Aceton

— Bé#p dién kin

Tién hanh:

_ Cho vio cdc thuy tinh ¢6 mo :
Long do tring: 1 qua
Aleol 95°, ndng: 40mL

Ding diia thuy tinh tron ky 5-10 phut . Lecithin va cac lipid khéac tan trong
alcol, con protein bi tua. Loc 154y dich trong vao mot bat s@ nho.

— (6 dich loc trén bép dién kin 18 béc hai aleol dén khi dich sanh lai

—  Thém vao dich sanh 10 mL aceton : Lecithin bi taa, gan 18y tia. Cac lipid
khac hoa tan trong dich loc.

_ Hoa tan taa trong 20 mL alcol néng, ta duge dung dich Lecithin. Dung dung
dich nay dé tién hanh thuy phan Lecithin va xac dinh cac thanh phén ciu
tao 6 thi nghiém tiép theo.

50 DO QUA TRINH CHIET XUAT LECITHIN T(7 LONG DO TRUNG

Long d6 tritng + Alcol nong
Loc

Dich loc Tua
{ Lipid + Lecithin) (Protein)
to

Dich loc ¢6 ddc, can

+Aceton
Loc

! g

Dich loc Taa ( chita Lecithin)
(Lipid hoa tan trong Aceton)
Alcol néng
Dung dich Lecithin
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Thi nghiém 4. Thuy phén lecithin va xac dinh thanh phan cau tao
Nguyén tée:

Lecithin bi thuy phan trong méi trudng acid néng, giai phéng céc thanh phan
céu tao : glycerol, acid béo, H;PO, va cholin.

Nguyén liéu, thuéc thiz:

— Dung dich lecithin chiét xu#t ti léng dd tritng & thi nghiém 3.
~ Dung dich iod bido hoa trong KI 20%.

— NaOH 10%.

— Dung dich nitrat bac-amoniac: Hoa tan 2,6 g bac nitrat trong 50 mL nuéec
cit. Sau d6 thém din amoniac cho dén khi tan k&t tia. Cufi cing thém nudc
cit cho di 100 mL.

— Bot KHSO, (hay Na HSO,).
~ Dung dich molypden

— Amoni molypdat 7.5¢g
—  Nudc cat 40 mL
— Acid nitric dic 50 mL

Tién hanh:
— Thuy phén lecithin: cho vao ng nghiém :
Dung dich lecithin trong Alcol 1,5 mL
H,S0, 10% 1,5 mL
Bun séi cach thuy s6i 20 phuit.
— Xéc dinh thanh phén ciu tao ctia lecithin.
Lecithin bi thuy phan sé cho ra cac thanh phan: Acid béo, glycerol, cholin, va
acid phosphoric.
a. Acid béo. Sau khi dung dich thuy phan Lecithin & trén 48 ngudi, néu c6 acid
béo sé xuat hién trén bé mat dung dich thuy phan nhifng giot md (acid béo).
b. Cholin.
Trung hoa dich thuy phan bing 4 gigt NaOH 10%.

Nhé mgt giot dich thuy phan lén mft phién kinh, thém mot giot dung dich iod
bde hoa trong KI va day bing mét lam kinh méng. Soi dudi kinh hién vi, néu dich
thuy phén ¢6 cholin s& xu4t hién céc tinh tha cholin periodid c6 dang caAc ménh cit
mAu niu.
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Hinh14.1. Tinh thé periodur cholin
¢. Glycerol
- Nguyén tic: Khi dun néng véi chat khi nude (KHSO,), glycerol sé bi mét

hai phén t nude, bién thanh aldehyd acrilic (acrolein). Nhan biét acrolein
béng:

+ M md chay

+ Khi Ag,0 thanh Ag kim loal ¢6 mau trang xam (do nhém chic aldehyd
clia acrolein)

?Hz— OH CHy ﬁin
. Pun ndn I
o= on g & —
o
CH, — OH HO 'é, OH cZ )
b
H
Glycerol Acrolein
CH,
iz I + 2ng¥
+ Agp —_—T CH
CH
[
Ic¢o COOH
T
H
— Tién hanh:

+ Cho 10 giot dich thuy phan vao mt #ng nghiém. Lam bdc hei dung dich
trén ndi cach thuy cdn lai glycerol.

+ Cho 4 giot glycerol ( hoé chat chuin) vao mdt dng nghiém khac (dang lam
éng ching).

+ Cho vao c3 2 6ng, mdi éng 200 mg bot KHSO, (hoac NaHS0,). Pun c¢in
than hén hgp nay cho d&n khi cé khéi trang boc 1én. Nhan biét mui
acrolein.
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+ Ly mét manh gidy loc tham udt dung dich oxid bac va cho vao miéng cla
hai éng nghiém: éng chitng va dng thit.

Trén gidy xudt hién vét den (Ag).

Hinh 14.2. Phan (mg xac dinh glycerol
d. Acid phosphoric

—  Nguyén téc: H,PO, tac dung vdi amoni molypdat va acid nitric dé tao thanh
amoni phosphomolypdat mAu vang chanh.

— Tién hanh:
Cho vao mét 6ng nghiém:
Dich thuy phén 10 giot
Dung dich molypden 3 giot

Pun s6i tryc tiép hodc cach thuy.
Ch4't 16ng d4n dén ¢6 mau vang chanh va ¢6 tia amoni phospho molypdat.

Thi nghiém 5. Phan tng mau dinh tinh cholesterol (Phan ing
Liebermann Burchard)

Nguyén tde:

Phan fing mau cua cholesterol dya trén cd ché chung, dudi tac dung khi nuée
cua acid sulfuric, hai phan tu cholesterol bi mat di hai phan tit nude va két hap lai
véi nhau 6 vi tri C3 tao ra mét hop chat ¢6 cang thic thé 13 CsHye rdi sau d6 phan
ing véi hai phan ti H,S0, dé sinh ra hgp chit mau d6. Néu cé anhydrid acetic thi
sé sinh ra hgp chit mau xanh trong d6 chi ¢6 mdt gdc acid sulfuric.

H1#Cs

CaHy

Bicholestadien - disulfuric
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Thuéc thi:

Dung dich cholesterol 0,3% trong chloroform

Acid sulfuric dam dac

Tién hanh:

Cho vao mot 6ng nghiém:

Dung dich cholesterol 0,3% 10 gipt
Anhydrid acetic 3 giot
Acid sulfuric dam déc 1 giot

Léc déu, dung dich chuyén tif mau hong tim, xanh rSi xanh 14 cly.

Thi nghiém 6. Thuy phin triglycerid bing enzym lipase

Nguyén tdc

Trong mdi trudng kiém dudi tae dung cia lipase cb trong dich tuy céc
triglycerid bi thuy phan tao thanh glycerol va acid béo.

?HZO— CO—R <|3H20— OH
CHO — CO— R _*HO . ey—oOH  + 3RCOOH
! Lipase L o Acid béo
CHO— CO— R CH,— OH

Glycerol

Glycerid

Sy c6 miat cua acid béo sau khi thuy phén s& 1lam thay déi pH chia mbi truong.
Nhan biét sy thay 483 pH cta dich thuy phén bing chi thi mau phenolphtalein.

Thudc thu:

Dung dich sila 5% trong nude
Dich tuy 5% trong nudc:

Sau khi gidt chét con vat (vi du ga) 14y nhanh tuy, thai nhd tron 1an véi 3-4
mL mudi mat, nghién trong ¢fi s véi cat hodc thuy tinh trong 30 phit. Cho
hén hgp vao trong cbe thuy tinh va cho thém 4 thé tich dung dich glycerol
60% ( 2 phan glycerol + 1 phan nudc). Thém vai tinh thé thimol va dé 2-3
ngay. Sau d6 loc gua vai thua hodc ly tam. Béo quan lanh gitt duge mét
nam. Khi diing pha lodng dich nay thanh 5% trong nudc.

Phenolphtalein 1% trong alcol
Dung dich Na carbonat 0,1% trong nude.



Tién hanh:

Diing 2 6ng nghiém c6 danh s8 14n lugt cho cac chat sau.

w 1 2

Thudc thir

Dung dich sira 5% (giot} 10 10
Phenolphtalein 1%(giot) 1 1

NaCO, 0,1% Nhé titng giot dé&n khi dung dich cé mau

héng nhat
Dich tuy 5% (giot) 5 0
Nudc cat (giot) 0 5

LAc déu, dit ca 2 8ng 6 nhiét d 40°C trong 30 phiit. Nhén xét sy d61 mau 8 cac éng.

Thi nghiém 7. Dinh lugng cholesterol toan phan huyét thanh theo
phddng phap enzym do mau (phuong phap CHO-PAP véi hoa chat kit
ctia Human)

Nguyén tdc
Theo phuong phap CHO — PAP (Trin.P.(1969).Ann. Clin. Biochem. 6:24):

Cholesterol cé trong huyét tuong dude chuyén thanh cholesteron va H,O, do cac
enzym cholesterol esterase va cholesterol oxidase xtc tac. Sau d6 H,0, két hgp vdi
chit hién mau nhd téac dung cua enzym peroxidase dé chuyén thanh hgp chit ¢
mau dinh hdp thu cue dai é 532 nm.

Cholesterol oxydase

Cholesterol este + HO Cholesterol + RCHOOH

Cholesterol oxydase
Cholesterol + O m=—=—=——2== Cholesteron + RCHOOH
POD
2H,0; + 4- aminophenazon + phenol === 4-(p-benzoguincn - meno - imino) phenazon + 4H0
Thudc thu:
Thuée thit hén hop gom:

—  Dém Phosphat (pH=6,5} 100 mmol/L
-~  4-Aminophenazon 0,25 mmol/L.
— Phenol 5 mmol/LL

— Peroxidase >5KU/L
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— Cholesterolesterase >150 U/L

~ Cholesteroloxidase >100 U/L
—  Sodium azid 0,05%
Cholesterol chuin 200 mg/dL tuong duong 5,17 mmol/L

Tién hdanh:
St dung may 4010 ctia hang Boehringer mannheim (Pic)

Cho céc chat vao 3 6ng nghiém di danh s§ nhu sau:

Thude thir Ong tring Ong chudn Ong thir —‘
H20 10 L
Cholestercl chun 5,17 mmol/L 10uL
Huyét thanh ho3ic huyét tuong 10uL
Thudc thir hén hap 1000uL 1000uL 1000uL

Léic déu, dé 10 phit & nhiét d6 phong. Trong vong 60 phiat, do MDQH cia dng

méu va 6ng thi theo &ng tring & budc séng 546 nm (hoc 500 nm).

Néu d3 x4c dinh dugc hé 8 trude theo 6ng chudn, ¢6 thé tién hanh thi nghiém

don gian hon nhu sau: Cho vao mét éng nghiém

Huyét thanh: 10uL
Thude thi hén hop:  1000pL
L&c déu, dé 10 phiit ¢ nhiét db phong, do MDQH & bude séng 546 nm (hode 500

nm) trong vong 60 phiit.
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Tinh két qud:
— Tinh két qua cla &ng thit dya theo néng d6 cholesterol ciia &ng chufn.
~ Tinh két qua theo hé sé:
mg/dL = 853 x AA 546
mmol/l. = 22,1 x AA 546
Y nghia lém sang

~ O ngudi binh thudng cholesterol huyét thanh < 5,7 mmol/L, khi gia tri ting
trén 5,7 la c6 nghi ngd tang cdn phdi hgp véi cac xét nghiém khac,
cholesterol huyét thanh duge coi 1a cao khi vugt qua 6,7 mmol/L

— Cholesterol tang trong cac bénh:

+ Cao thit phat: Dai thdo dudng, thiéu nang tuyén giap, viém tuy cp, viém
tuy man, than hu nhiém mad.

+ Cao nguyén phéat: Bénh bam sinh ting lipoprotein.



— Cholesterol gidm hiém gap hon, tuy nhién c6 thé gip
+ Bénh bam sinh vé chuyén hoa: Thidu A, hoic B-lipoprotein
+ Cholesterol < 2 mmol/L. gip trong suy gidm chidc nang t& bao gan.

Thi nghiém 8. Pinh lugng triglycerid huyét thanh theo phuong phap
enzym

Nguyén tde:
Theo phudng phap GPO. PAP (Trin.P.(1969).Ann. Clin. Biochem.6:24).

Triglycerid cé trong huyét tudng duge chuyén thanh dihydroxyaceton- phosphat
va H,0, bdi cac enzym lipoprotein lipase (LPL), glycerol kinase (GK), glycero-3-
phosphat- oxidase (GPO). Sau d6, H,0, duge két hop véi mét chit hién mau va nhy
tac dung clia enzym peroxidase (POD) chuyén thanh hgp chat cé mau héng, dinh
hép thy cyc dai & 546 nm.

LPL
Triglycerid + H,0 =~——= glycerol + RCHOOH
GK
Glycerol + ATP ==——>= glycero-3-phosphat + ADP

GPO
Glycero-3-phosphat + 0, ==—=t dihydroxyaceton - phosphat + HLO,

POD

2HZ0; + 4-aminophenazon + phenol =~—===

4-(p-benzoquinon-mono-imino) phenazon + 4HO

Thuée tha:

Thuée thiz hén hap :

- Dém pH=75 50 mmol/L
—  4-chlorophenol 5 mmol/L
—  4-aminoantipyrin 0,25 mmol/L
- Mg* 4,5 mmol/L
- ATP 2 mmol/L
—  Lipase >1300 U/L
—  Peroxidase > 500 U/L
- Glycerolkinase > 400 U/L
—  Glycerol 3 phosphooxidase >1500 U/L
Dung dich chudn triglycerid 2,28 mmol/L

135



Tién hanh:
Sit dung may 4010 ca hing Boehringer Manmheim
Céc thude thit d8 duge chuén bi sin.

Cho 1an lugt thude thit vao 3 6ng nghiém da danh s6 sin nhu sau:

Thudc thir Ongtring | Ongchuin Ong thir
HO 10uL
Dd triglycerid chuin 2,28 mmol 10uL
Huyét thanh (ho&c huyst tudng) 10uL
Thusc thér hén hop 1000pL 1000uL 1000pL

Lic déu, d€ 10 phut & nhiét d6 phong. Trong vong 60 phit, do MDQH clia 6ng

mAau va 8ng thl theo 6ng tréng & budc séng 546 nm {(ho#c 500 nm).

don

Néu da xdc dinh duge hé sé trude theo éng chuén, cd thé tién hanh thi nghiém
gian hon nhu saw: Cho vao mot dng nghiém

Huyét thanh : 10 ul
Thude thit hén hgp: 1000 pl
Lac déu, dé 10 phit & nhiét dé phong, do MDQH & budc séng 546 nm (hoiic 500

nm) trong vong 60 phiit.
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Tinh két qud:
— Tinh k&t qua dya theo néng dé éng chuin
— Tinh két qua theo hé s6:
mg/dL = 1040 x AA 546
mmol/L = 11,9 x AA 546
Y nghia lém sang:
Triglycerid huyét thanh do hai nguén ;

— Ngoai sinh: céc t&€ bao niém mac rudt tdng hop cac chylomicron tit cac thanh
phén lipid thite 4n duge hap thu. Cac chylomicron chita rdt nhiéu TG (86%)
theo dudng bach mach va vao mau.

— No1 sinh: TG duge tao ra ¢ t& bao gan, gin véi apoprotein va dua vao mau
dudi dang VLDL.

Chi dinh xét nghiém:

- Chén doan sém nguy co xd vita déng mach va phén loai céc dang c6 lipid
mau cao.

— Theo ddi hiéu qud ché d6 &n va thude lam giam lipid mau.



Chuong 15
cAu TAG HOA HOC, CHUYEN HOA ACID AMIN VA PROTEIN

MUC TIEU
1. Sinh vién trinh bay duge cdc phan ing minh hoa tinh chéit va chuyén hoa
acid amin, protein va dng dung.

2. Sinh vién trinh bay duge cic xét nghiém dinh lugng protein va cac san phin
chuyén hoa ctia chiing trong mau.

3. Sinh vién trinh bay duge xét nghiém tim protein trong nudc tiéu.

HOA HQC

Cé 20 acid amin thudng gip, ching duge chia thanh 5 nhém, cidc nhém khac nhau
¢ dac tinh va ciu tao cha goc R. Tir 20 acid amin thudng gip va cac dan xuit cia
chung, t6 hgp thanh 10" phan t protein khac nhau, Cac acid amin va cac protein 6
cac tinh chét hoa hoe dic trung va duge minh hoa qua cac thi nghiém sau:

1. ACID AMIN

Thi nghiém 1: Phan (ng ninhydrin tim acid amin
Nguyén téic:

Ninhydrin 14 chét oxy ho4 manh, c6 kha nang khi carboxyl oxy hoa acid «
amin tao thanh CO,, NH; va aldehyd kém 1 carbon so v8i acid amin ban diu. Sau
d6 ninhydrin va ninhydrin bi khii (hydrindantin) phan ing véi NH, ty do tao thanh
phite hgp mau tim 6 46 hép thu cye dai d bude séng A 570 nm. Cudng d6 mau phu
thude vao ndng d6 acid amin.

Nhiing acid amin khéng phai 1a o amin cling phan Gng véi ninhydrin tac phic
hdp mau nhung khong giai phéng CO0,. Véi acid amin prolin va 4 hydroxyprolin tao
mau vang vl ninhydrin.
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Ca ché& phan ing minhydrin véi acid amin

~ COOH ~ COOH
R— CHL —cl
NH2 ~ NH 1 te
© NH; + R— C— COOH — > R— CHO + CO;
HAO
X 2 H H %
~OH N/  OH
OH ~
Cw OH c” + N 4 C
~H ! oH”
© 0 ~— . ©
3H
O O 0 o} O— NH,4
CoN=C - C=N—C
H { b
Phirc hgp mau xanh Phirc hgp mau tim
Thudc th:
Dung dich ninhydrin 0,1%
— Ninhydrin 0,1g
— Alcol 96° 10 mL
Hoa tan réi thém
—~  Nuéc cat vita da 100 mL
Cac dung dich:
—  Dung dich glycin 0.1%
— Dung dich tryptophan (tyrosin) 0,1%
—  Dung dich alanin 0,1%
—  Dung dich protein long tring tring 0,1%
— Dung dich gelatin 0,1%
Tién hanh:
Ong 1 Ong 2 6ng 3 Ong 4 Cing 5
- Dung dich glycin 0,1% {mL} 1
- Bung dich tryptophan {tyrosin) §,1% (mL) 1
- Dung dich alanin 0,1% {mL)
- Dung dich protein ldng trang tring 0,1% {mL) 1
- Dung dich gelatin 0,1% (mL} 1
1
Thudc thi ninhydrin 0,1% (giot) 5 5 5 5 5 |
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Dun cach thuy s6i 10 phiit sé thay xuit hién mau.
Nhén xét va giai thich két qua.
Thi nghiém 2. Phan éng xantoprotein tim acid amin vong

Nguyén tde:

Duéi tac dung cia HNO, nhan thom cla acid amin bi gén nitro tao thanh cac
din xudt nitro mau vang, trong méi trudng NaOH sé tao thanh dang mudi natri
mau da cam.

NH;
I
CH,— CH=— COOH

NH NH
| 2 2 20

CHp— CH— COOH 2 CH— COOH NO2 N~ oNa

+ HNOy —» NaOH

OH CH,— CH— COOH

Mau vang

ONa ONa
Mau da cam

Thuée thiz:

—  Acid nitric ddm déc

—  Dung dich NaOH 10% (hay amoniac déc)

—  Dung dich protein 0,1%

—  Dung dich glycin 0,1%

— Dung dich tryprophan 0,1%

—  Dung dich gelatin Q, 1‘%
Tién hanh:
Trong 4 6ng nghiém: 1,2,3,4

Dung dich protein 0,1% {mL) 1
Bung dich glycin 0,1% (mL) 1
Dung dich tryprophan 0,1% (mL} 1
Dung dich gelatin ©,1% {mL)
Acid nitric dam dic (giot) 3 3 3 3
Pun cach thuy sdi 5 phat (n&u cé acid amin vong sé& xudt hién mau vang}) dé ngudi thém:

NaOH 10% (giot) 10 1 | 10 10
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Léc déu va quan sat mau cua thi nghiém
Nhan xét va gidi thich két qué.
Thi nghiém 3. Phan @ng tao PbS phat hién acid amin ¢6 S
Nguyén tdc:
Trong mdi trudng kiém va dun néng cystin, cystein sé phan tng véi mudi chi
tao thanh chi sulfur (PbS) két tha mau den xam. Co ¢hé phan dng nhu sau:
(CHLCOO), + NaOH — 2CHiCOONa + Pb(OH); + NaOH (thua)

PB{CH), + NaOH ——* NakPn0Oz; + HO + NaQH (thua)
Plombat natri

CH,— SH (lle — OH

i

CH— NH, + 2NaOH ——™ (i:H — NH; + Nag + HXO
|

COOH COOH

Cystein Serin

Na5 + NaPbO, + 2HL0 — ™ PbS ¥ + 4NaOH

Lugng tia phu thude vado lugng cystein va cystin ¢é trong dung dich.
Methionin 1a acid amin ¢é chita S, nhung S 8 dang lién két bén vitng nén khéng cé
phan ng trén.

Thudc thie:

Dung dich chi acetat (CH,CO0),Pb 5%

Dung dich NaOH 2N
Dung dich protein tring 1%
Dung dich keratin 0,1%
Dung dich cystein 0.1%
Dung dich methionin 0,1%

Tién hanh:
Trong 4 6ng nghiém ghi 86 1an lugt cho vao dé:

| 1 2 3 4
Dung dich protein tring 1% (mL) 1
Dung dich keratin 0,1% (mL) 1
Dung dich cystein 0,1% (mL} 1
Dung dich methionin (glycin} 0,1% (mL}) 1
Dung dich NaOH 2N {mL) 1 1 1 1
Dung dich chi acetat (CH,CO0),Pb 5% (giot) 1 1 1 1
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Lic déu dun cach thuy séi, 6ng nao c6 chita acid amin cd 1ty huynh sé ¢é mau

xam den do PbS duge tao thanh.
Nhén xét va gidi thich két qua,
Thi nghiém 4. Phan ng Sakaguchi tim arginin

Nguyén tdc:

Arginin téc dung v6i - « naphtol va natrihypobromid (NaOBr) tao thanh san

phidm ngung tu cé mau do.

-
C = NH
| NH2

NH _I
| + NaOBr + HO 0 C|3
(CH2)3 —_—

COCH
- CH— NH;
Arginin a Naphtol |
COOH

Phifc mau 40

Thude th:
— Dung dich arginin 0,1%

Dung dich protein tring 0,1%

Dung dich glycin 0,1%

Dung dich a naphtol 0,1%

+ o naphtol 0,1g

+ Aleol ethiylic 70° 100mL

— Dung dich natrihypobromid (NaOBr)

l NWH + NH3 + NaBr
CH— NH; O I
| (CI:Hz)a

Hoa tan 2g Brom (tuong duong 1mL) trong 100mL NaOH 5%. Pha trong ta hat.

Dung trong chai mau, diang dugc trong 15 ngay.
Tién hanh:
Dung 3 8ng nghiém ghi s6.

1 2 3
Dung dich arginin 0,1% (mL) 0,5
Dung dich protein tring 0,1% (mL} 05
Dung dich glyein 0,1% (mL}) 0,5
Dung dich a naphtol 0,1% (mL) 0.5 0.5 05
Dung dich natrihypobromid (NaOBr) (giot) 5 5 5
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Léc déu quan sat mau
Nhé@n xét va giai thich két qua.
2. PROTEIN
Thi nghiém 5. Phan wng biure
Nguyén tde:
Trong mdi truong kiém, cac lién két peptid trong protein sé tao ra véi ion Cu**

mét phitc hgp mau tim. Mot s6 hop chat ¢6 2 nhém amit nhu biure, oxamid ciing
cho phan tng biure dudng tinh.

0 H R
H o1 H~ ' _
C—N oNTC
»NH2 I Y rlq
O=C [OH_] N Cu j
2 CNH+cusop —> 1 A7 \N—C
C—N bl
0=¢ I I>H H O
NH, o H
. . 2
Biure Phifc rjqp biure - Cu
Mau xanh tim
H 0O H Rz o H 0

| n 1 n 1 H
—N_(IIH—C"N*CH—C—N—CH—C—

|
R4

Rs
Hai mach peptid
L
0 H Ra o H Q
I im 1 1 in o I
—N—?H—C—N—CH—C—N—CH“C“
I
R’ R3
2 .
y Cu [CH ] N
; v g ?
|
—N—CH—C=N—CH—C—N—CH—C ™

~ I
) / Rs . 2Na'
¥ \\ b
H R O N Rs
RN

R
\—N—CH_C—N—?H—(I:=N—CH"'C_

. 7
R2 o—

Phitc hop protein - (.‘,u2+
Mau xanh tim
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Trong méi trudng kiém manh, phic h¢p mau & duéi dang anion. Phan dng nay
tao phic hgp cé mau bén, 6n dinh, duge diing dé dinh lugng protein.

Thude tha:

-~ Cac dung dich protein va acid amin:

+ Dung dich protein tring 0,1%

+ Dung dich gelatin 0,1%

+ Dung dich glyecin 0,1%
~ Thuée thi biure (pha theo Gornall)

+ CuS0,.5H,0 1,5g

+ Na, K tartrat 6
Hoa tan trong

+ Nuéc cat 500mL

+ KI 1g

+ NaOH 10% 300mL

+  Nudce cdt via du 1000mL

Bao quan trong lo pyrex hay polyethylen, day nit kin.

Tién hanh: Trong 3 6ng nghiém

1 2 3
- Dung dich protein trimg 0,1% (giot) 10
- Dung dich gelatin Q,1% (gigt) 10 .
- Dung dich glycin 0,1% {giot) 19
- Thudc thif biure (giot) 10 10 10

Lac déu, phan tng dude coi 12 duong tinh khi ¢6 mau tim ré rét.
Nhén xét va gidi thich két qud.

SU KET TUA PROTEIN

Protein hoa tan trong nudc thanh dung dich keo ua nuéc. Trong dung dich cac
tiéu phan protein cing loai tich dién cing d&u, xung quanh tiéu phin protein ¢6 1op
Ao nude (phan ti ludng cuye lién két v6i cdc nhém phéan cye nhu ~OH, ~-COOH, -NH,,
= NH...). Nhd hai y&u t8 trén, protein tén tai duéi dang dung dich keo bén viing.

Protein sé két tud ro rang néu ddng thdi lam mat hai yéu t6 hoa tan trén nhu sau:

» Lam mét dién tich ctia tiéu phén protein bang cdch:

—~  Pua pH c¢ha dung dich protein vé pH dang dién (pHi) clia protein d6, khi pH
ctaa dung dich bang véi pHi ca protein, da s8 cAc protein & dang 1udng cuc,
khoéng mang dién tich.

— Thém chit dién giai NaCl, (NH)SO,... cac ion nay sé trung hoa dién tich
ctia tiéu phan protein.
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o Lam mét ldp do nude béng cdch:

— GAy bién tinh protein, cdu tric cla protein sé& bi dao 16n bing cich dun sbi,
thém mudi kim loai ning, thém acid, kiém manh va cac tac nhan Iy hoc...

~ Thém cac chat hiat nude nhu alcol ethylic,(NH,},SO,, tanin....

Thi nghiém 6. Tha protein bing cach dun sbi va cac yé&u t6 khac
Nguyén tdc:

Khi dun séi cac tiéu phan protein bi m4t ldp 40 nude. Néu chung bi trung hoa

dién tich bang NaCl hodc bing cach dua pH cua dung dich chiia protein gin bang
hodc bing pHi clia protein thi protein sé bi két tda.

Thudc thu:
—~ Dung dich protein long tring tring khéng chia NaCl:

Loc long tring trung ga qua vai thua (1ong trdng sé mé&t cic chdt nhon).
Tron 14n mot thé tich 1ong tring véi 15 thé tich nudc cat, tron k¥ réi loc lai
sé c6 dung dich protein tritng khoang 1%.

— Dung dich acid acetic 1%
— Dung dich NaOH 10%

— Dung dich NaCl bao hoa
— Dung dich acid acetic 10%

Hoa tan 38g NaCl trong 1 lit nutdc cit s61, dé ngudi thém Na,CO, cho t6i phan

ing kiém nhe véi phenolphatalein rdi loc. (D6 hoa tan cia NaCl & 100°C 14 39,2g, &
0° 14 35,6g).

Tién hanh:
Dung 5 6ng nghiém c6 ghi 6. Cho 14n lugt cac dung dich theo bang

1 2 3 4 5
Dung dich protein tring khéng 6 NaCl (mL) 1 1 1 1 1
Dung dich acid acetic 1% (giot) 2
Dung dich acid acetic 10% (giot) 5 5
Dung dich NaCl bao hoa (giot) 2
Dung dich NaQOH 10% {giot) : 2

Pun séi cdc 6ng nghiém va nhan xét su két taa.
Nhén xét va gidi thich két qud

Thi nghiém 7. Tha bang acid hitu cg
Nguyén tdc:

Phan tng két tha protein bing acid hiiu co xay ra khéng thuan nghich. Ngudi ta
thLIdng dung acid tricloacetic Cl,C COOH, acid sulfosalisilic C;H,OHCOOHSO,H.
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Acid tricloacetic 1am két tha protein, nhung khdng tua peptid va acid amin nén
duge dung dé loai bd protein ra khoi huyét thanh trong viée dinh lugng cac chat
khong phai 13 protein c6 trong huyét thanh.

Acid sulfosalicilic duge dang dé phat hién protem trong nudc. tiéu va trong cac
dich sinh vat.

Phén Ung tha protein bing acid sulfosalicilic.
Thuéc th:
— Dung dich protein 0,1%
— Dung dich acid sulfosalicilic 20%
Tién hanh:
Cho vao mdt éng nghidm:
5 giot dung dich protein 0,1%
2 giot dung dich acid sulfosalicilic 20%
s& thiy c6 tha tridng pfotein
Nhdn xét va gidi thich két qud.
Thi nghiém 8. Taa protein bang acid vé cd.
Nguyén tdic:

Dudi tac dung ciia acid vo co dam dic, protein bi két taa, tiia & lam hoa tan trd
lai khi cho thira acid, trir acid nitric.

Tuaa protein bang acid nitric va acid sulfuric. -
Thuée thu:

— Dung dich protein 0,1%

— Acid nitric dac

— Acid sulfuric déac
Tién hanh:

1 2
- Dung dich protein 0,1% (giot) nhé tir tir vao thanh éng 5 5
- Acid nitric d&c (giot) 5
- Acid sulfuric dic {giot) 5
Co tha protein xudt hién. Sau d6 lac nhe thém
Acid nitric dac {giot) 5
Acid suifuric dic (giot) 5
Léc déu

Nhén xét va gidi thich két quad.
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Thi nghiém 9. Tua protein bang mudi kim loai nang
Nguyén tdc:

Protein tao vdi mudi kim loai nang (ddng, sét, chi, bac...) thanh nhing phlic hap
khong tan trong nude. Lgi dung tinh chit nay ngum ta dung sita, tring dé giai doc
trong nhiing trudng hop ngd doc do &n phai mudi thuy ngén, chi... trong giai doan
cd thé chua kip hap thu.

Tha protein bing mudi chi
Thuédc th:
— Dung dich protein 0,1%
- Dung dich chi acetat 5%
Tién hanh:
Trong mdt 6ng nghiém cho:
10 giot dung dich protein 0,1%
2 giot dung dich chi acetat 5%
Léc nhe sé thay két taa.
Nhén xét va gidi thich két quad.
Thi nghiém 10. Taa protein bing dung méi hitu co.
Nguyén tdc:
Protein ké&t tia béng hodc bi vén trong dung mdi hitu cd nhu alcol, aceton,
ether... Phan {ng tia do protein bi mat 4o nudc, tha cang dé dang néu cb thém cac
ch&t dién giai NaCl. K&t tia bang alcol ¢6 thé 1a thuan nghich néu tién hanh &

nhiét d6 thap (0° @én -15°C) va tha duge tach khoi alcol mot cach nhanh chéng. Cac
k&t tha nay thudng dude ap dung dé tach chiét enzym.

K&t tia protein bing alcol ethylic
Thuéc thi:
— Dung dich protein 0,1%
— Alcol ethylic
— Dung dich NaCl bao hoa.
Tién hanh:
Cho vao mét 6ng nghiém
—~ B giot dung dich protein
— 1 ml aleol ethylic
Dung dich sé vin duc
— Thém 1 giot NaCl bao hoa
Tha protein xu#t hién rd rét.

Nhén xét va gidi thich két qud.
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Thi nghiém 11. Xac dinh diém déng dién cta albumin tritng
Nguyén tdc:

Ngudi ta st dung mot thang dung dich dém c6 pH khac nhau biét trude, véi sy
hé tro cha chit khit nude 1 tanin, trong diu kién d6 dung dich dém nao cho tha
albumin manh nh&t ¢6 nghia 1a pH ctia n6 gén véi pH clia albumin nhét.

Thuéc thu:

— Dung dich dém acetat ¢6 pH 1a 3,6; 3,8; 4,75, 5,6, 5,8; dugc pha ti
+ Dung dich Na acetat 0,2M
+ Dung dich acid acetic 0,2M theo cac ty 1&:

PH cta dung dich | Dung dich Na acetat 0,2M (mL) | Dung dich acid acetic (mL})
3.6 0,75 9,25
38 1,20 8.8
4,75 0.5 05
56 9.1 0,9
5.8 9.4 0.5
— Dung dich tanin 0,1%
— Dung dich albumin tring 0,1%
Tién hanh:
Dung 5 &ng nghiém ghi s§
1 2 3 4 5
Dung dich dém pH = 3,6 (mL} 1
Dung dich d&m pH = 3,8 (mL) 1
Dung dich dém pH = 4,75 {mL} 1
Cung dich dém pH = 5,6 {mL) 1
Dung dich dém pH = 5,8 (mL} 1
Bung dich albumin tring (mL} 0,5 05 0,5 0.5 0,5
Dung dich tanin {mL) 1 1 1 1 1

Léc déu dé 5 phiit - so sanh dd duc
Nhén xét va gidi thich két quad.
PHAN DOAN PROTEIN BANG PHUONG PHAP DIEM TICH (phuong phép ding mudi)

Diém tich 14 phudng phap dung cic mudi trung tinh nhu NaCl, (NH,),S0,...dé
két thia protein. Nguyén nhan két tia 1a do cic tiu phéan protein trung hoa dién
tich. Cac protein khac nhau s8 tia & nhiing néng d6 mudi khiac nhau. Vi vay ¢6 thé
tach riéng cic protein ra khdi hdn hgp. Thi du globulin ¢6 trong lugng phén ti lén
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hon albumin, trong nuéc globulin tich dién (-) it hon albumin, globulin két tda &
néng dé amoni sulfat nita béo hoa, con albumin két taa & nong d6 bao hoa. Sy két
tia ndy thuén nghich, khi gidm néng dd mudi bang cach pha lodng véi nuée hay

o

tham tich thi globulin va albumin sé& hoa tan trd lai. Két tda bang cach nay cac
protein khéng bi bién tinh nghia 1a cac tinh chat hoi 1y, sinh vat hoc khdng bi thay
d61. Ngudi ta thuong ding phuong phap nay dé chiét sudt cic protein hoat tinh.

Thi nghiém 12. Phuong phap diém tich

Phén doan albumin va globulin c¢ia long trang tritng bing amoni sulfat
(NH,},50, (Phuong phap diém tich)

Nguyén tde:

G dung dich c6 néng dé (NH,),SO, nita bao hoa cac tidu phén globulin bi trung
hoa dign tich va két tha, 6 néng d6 (NH,),SO, bao hoa albumin bi trung hoa dién
tich va két taa.

Thude thi:

Dung dich protein 1%

Dung dich (NH,),SO, bdo hoa

Bot amoni sulfat (NH,),S0, (bot min)
Tién hanh:

Trong 6ng nghiém cho 2mL dung dich 16ng tridng triing 1%, thém 2mL dung
dich amoni sulfat bao hoa dé dude dung dich amoni sulfat niia bio hoa, globulin sé
tha. Sau 5 phit loc dé loai tia globulin. Trong dich con lai albumin. Thém mot it
b4t amoni sulfat cho d&n bdo hoa (con du mdt it b6t amoni sulfat khéng tan) tua
albumin sé néi 1én trén.

Thém nude cdt vao éng nghiém dé 1am mat nong d6 bio hoa clia amoni sulfat,
tia albumin sé hoa tan trd lai, dung dung dich hoa tan tiia & trén lam phan ting
biuret.

Trong 1 dng nghiém cho:
10 giot dich hoa tan
10 giot thude thi biure
Lic déu, quan sit mau cta 8ng thit - giai thich.
Nhén xét va gidi thich két qud.
CHUYEN HOA ACID AMIN
Thi nghiém 13. Phan &ng trao déi amin

Phén tng trao d8i amin 1a phan ing thuong gap trong chuyén ho4 cia acid
amin, phan ing duge xac dinh dinh thdng qua hoat déng cla enzym trao d8i amin -
glutamat pyruvat transaminase (GPD)
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Nguyén tdc:

GPT xuc tac phan dng chuyén nhém amin tit acid glutamic (acid amin) sang
cho acid pyruvie {acid a cetonic) dé tao thanh acid o cetoglutaric va alanin. Phan
tng nay la pban dng thuan nghich, ¢ day cd chit st dung la alanin va acid a
cetoglutaric. Sau khi tao thanh, acid pyruvic sé tac dung véi 2-4 dinitrophenyl
hydrazin (DNP) trong mdi trudng kidm tao thanh 2-4 dinitrophenylhydrazon
pyruvat Na ¢6 mau niu do.

Thudc thu:

—  Dung dich dém phosphat 0,1M pH = 7,4 pha tlr hal dung dich:
+ Dung dich Na,HPO,. 12H,0 0,1M
+ Dung dich KH,PO, 0,1M

Tron 1an hai dung dich trén d8 ¢6 dung dich pH = 7,4. Theo doi bang pH
k& hodc gidy do pH.

— Dung dich 2-4 dinitr_ophenyl hydrazin 20mg% trong HCI N bdo quan trong
chai mau nit mai, dé ti lanh.

—  Dung dich cd chit:

L alanin ' 0,445¢
(ho#ic DL alanin 0,89g)
Acid « cetoglutaric 0,01g

Hoa tan chung trong 40mL dung dich dém phosphat 0,iM pH = 7.4 diéu
chinh pH = 7.4 bing NaOH N. Thém dung dich dém phosphat vita du
50ml. Bdo quan trong tu lanh.

— Dung dich NaOH 5%
— Dung dich NaCl 0,9%

-~ Tao dung dich enzym: nghién 1-2 g cd tudi trong cdi st cho that min thém
3mL dung dich NaCl 0,9%. Tiép tuc nghién manh, thém tiép 3mL dung dich
NaCl 0,9%. Ngoay that k§, gan loc 18y phan nudc trong.

Tién hanh:

Trong 2 6ng nghiém to 1an lugt lam nhu sau:

1 2
Dich enzym {mL} 1 1
Dung dich dém phosphat (mL) 4 1
khong dun dun séi 2 phit
Dung dich td chat (mL) 0,5 05
Lic déu d& ca hai 6ng & 37°C trong 30 phut
Dung dich 2-4 DNP (ml) l 0.5 | 05
Lic déu dé d nhiét 46 phong 5 phat
NaOH (mi) | 1 \ 1
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Léc déu: quan sat mau 6 hai ng

Nhén xét va gidi thich két qud.

Thi nghiém 14. Dinh lugng protein toan phin trong huyét thanh
Nguyén tdc: Dua trén nguyén tdc phdn ing biure

. . , [oH]
Protein (C6 chia ti 2 1ién két peptid trd 1én) + Cu?——p-tao phitc mau xanh tim.

Pam 46 mau (méat dd quang) caa phite hgp mau xanh tim ty 1& thuln v6i nbng
dd protein. Phite hdp mau cd phd hap thu cye dai & A 540nm.

Thude thit:
Dung dich chuéin ¢6 néng 44 protein 50g/L:
Thudc thit R1
— Kali natr1 tartrat 9 g/l
— Natri hydroxyd 0,2 mol/L,
— Kaliiodur 5 g/LL
Thuéc thi R2.
—  CuSo, 150 g/L

Pha thudc thit véi ty 16 5ml dung dich R1 v6i 245 ml dung dich R2. Thudc thit
bén viing 6 thang ¢ 2 - 8°C.

Bénh phdam: Huyét thanh.
Tién hanh: Trong 3 ong nghiém.

1 2 3

Tring Chuan Thir
Huyét thanh {ut) 0 0 20
Chuan (ul) 0 20 0
Thuéc thi {(mL) 1 1 1

Léc déu dé 5 phit & nhiét d6 phong. Do mau tren méy quang k& (4010) » 540
(546) nm, ch& d6 C/ST, chuin dat 50, chinh may bing ng trang.

Két qua: May cho két qua ngay.

— (o thé dé ché dd do A ta duge méat dd quang.

L . A thu
K&t qua ndng d6 protein g/l = ————Xx 50
A chuan
—  Cé thé do d ché @ C/F, dat hé s§ 190. May cho ra két qué ngay.

Chii y: N&u huy&t thanh ¢6 néng d bilirubin cao cAn lam Ong trang tha.
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Ong 4 (tring huyét thanh)

Huyét thanh 20 pL
Thude tha R1 1mL

Léc déu dé 5 phiit do A triang huyét thanh.

L. s A thii - A tridng huyét thanh
K&t qua nong &9 protein g/l = - x 50
A chuén

Nhén dinh két qua: :
— Tri s8 protein toan phin huyét thanh binh thuong 62 - 80 g/L.
— Tang: it ¢b gia tri trén lam sang va gap trong:
+ U tuy.
+ MA4t nuée ({a chay, ndn, bong....)
+ Thiéu ning vd thugng than (bénh Addison)
—  Giam: Thuong gap va cé ¥ nghia trong cac bénh:
Giam do suy dinh dudng.
Giam do bénh gan (viém, x¢ gan)
Giam do bénh than (viém than, than hu....)
Giam do tang phan huy: (dai dudng, suy kiét do ung thu, st kéo dai..)
GiAm do mit protein qua dudng rudt, qua da....

+ o+ o+ o+ o+

Thi nghiém 15. Pinh lugng albumin huyét thanh

Nguyén tdc:

pH = 4,2
Albumin + Bromocresol green ——— Phiic hgp mau xanh.

Dam dé phitc hgp mau ty 18 thuan v6i nong dd albumin. Phite h¢p mau ¢6 phd
hdp thu cuc dai ¢ A 600 (578, 620) nm.

Thudc thu:
Dung dich chuan albumin 50 g/L (724,5 pmol/L).

Thudc thit: Bromocresol green 0,14 g/L pha trong dém succinat pH 7,2 (75
mmol/L), Brif 35 va sodium merthiolat.

Bénh phdm: Huyét thanh
Tién hanh: Trong 3 6ng nghiém.

1 2 3
{Tring) {Chuan) {Thir)
Huyét thanh {(uL) 0 0 10
Chuin (ul) 0 10 0
Thudc thir (mL) 2.5 25 25
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Léc déu dé 5 phiit & nhiét d6 phong thi nghiém, do mau trén may quang ké A
578 (620) nm, chinh may bing &ng tréng, do theo ch& do A, C/ST déu duge.

K&t qua: — May cho k&t qua ngay (ché& d¢ C/ST)
- Né&u do A két qua tinh theo:

. A thu
Nong d6 albumin g/l = ——— x50
A chuan
Nhén dinh két qua:
— (Gia tri binh thuong Nam: 38 - 49 g/L
Ni: 37 - 48 g/LL

Trung binh 56 + 6% tdng lugng protein toan phan huyét thanh.
— Téng khéng c6 y nghia.
— Gilam thudng gip trong:
+ Suy dinh dudng do thiu protein.
+ Bénh ly ddn dé&n suy giam chiic nang gan.

+ Bénh ly than giy ting dao thai albumin ra nudc tidu.
Thi nghiém 16. Pinh lugng fibrinogen

Nguyén tdic:

Fibrinogen trong huyét tudng dude két tua bang CaCl,. Pinh lugng fibrinogen
bang thudc thi Biure.

Thuéc thu:
—  Dung dich natrihydroxyd 10%.

—  Thude thit biure {(tudng tg thudc th ctia phan ing dinh lugng protein toan
phan huyét thanh).

— Dung dich CaCl, 2,5%. (CaCl,. 2H,0).
—  Dung dich NaCl 9%,
Bénh phdm: Huyét tuong chéng dong bang natricitrat
Tién hanh:
— Giai doan két ta fibrinogen.
Liy: + 0,3 mL huyét tuong
+ 0,6 mL NaCl 9%,
+0,2 mL CaCl, 2,5%.
Léc déu dé yén & nhiét d6 phong cho dén khi tao taa.
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— Ly tAm manh gan hé&t ph&n nude tranh 1am mét cyc fibrinogen (c6 thé dung
que thuy tinh cudn va ép hét nudc).

Rua thia fibrinogen bang 3 mL NaCl 0,9% qua 3 lan.

1

Cho vio taa fibrinogen 4 ml thude thi biure dé tan hét sau dé do mau trén
may quang k& giéng nhu dinh lugng protein toan phan.

1

Két qud:
Hé s& protein

6

Néng do fibrinogen g/l. = A X

Nhan dinh két qud.:
— Gi4 tri binh thuong 2,5 - 5 g/L.

- Ting nhe trong hiu hét cac bénh nhifm khuén, tang cao hon trong thap
khép cép, viém phéi (téi 20 g/L).

— (iam khi t& bao gan bi suy chiic nang.

Thi nghiém 17. Dinh lugng ure huy&t thanh (nudc tiéu, dich nio tuy)
phuong phap enzym

Nguyén tdc:

Ure duéi tiac dung cia enzym urease bi phan huy thanh amoni v COs.
Amoni mdi sinh s& tdc dung véi natrisalicylat v natri hypochlorid véi sy c6 mit
cta nitroprusiat sé tao phic hgp mau xanh (Indophenol).

Urease
0=C-(NH,), + 2H0—— 2NH,” + C0*
_ Natri sacicylat + Nitroprusiat
NH," méi sinh + Indophenol (mau xanh}
Natri hypochlorid

Dam d6 mau xanh ty lé thuan véi lugng ure, mau cua phan dng cé phé hap thy
d & 580 nm.

Thuéc thu:

Lo 1: bém: phosphat 120 mmoV/L
Natri salicylat 60 mmol/L
Natrt nitroprusiat 5 mmol/L
EDTA 1 mmol/L
Lo 2: Pém: phosphat 120 mol/LL
Natri hydroxyd 60 mmol/L
Natri hypochlorid 10 mmol/L
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Lo 3: Enzym urease > 500 U/L + lg chuén nong dd ure 13,3mmol/L (BUN =
6,2mmol/L)

— Phalo 1 va lo 2 biing nudc cét; lugng nudc c4t tuy thudc vao ma sd thudc thix
cha kit, ta duge thude thit 1 va thude thi 2.

— Pha lo thudc thit 1 v6i lg 3 ta duge thude thit 1a.

Bénh phéam:

—  Huyét thanh hoéc huyét tuong (chéng dong bang EDTA).
— Nudc tiéu pha loang 1/10 bang nudc cét.

Tién hanh:

1 2 3
{Tréng) (Chudn) {Thin

Huyét thanh, nudc tidu 1710 (ul) 0 0 10

Chuan (ul) 0 10 0

Thuée thdr 1a {mL; 1 1 1

Tron déu dd 10 phit sau db thém.

Thudc thdr 2 (mL) 1 1 E

Trén déu 0 37°C trong 5 phut. So mau trén may quang k& A 578 (580) nm déi
chiéu véi 6ng trang.

Két qua:
A thtt
Néng d6 ure huyét thanh mmol/L. =— x 13,3
A chuén
A thit
Néng d6 BUN (Blood urea nitrogen) mmol/L, = X 6,2
A chuén

N&u két qué cao trén 66,6 mmol/L phai pha lodng bénh pham theo ty 1& 1/10
bing nudc cit.

Néng do ure nudc tidu tinh theo céng thic trén sau dé nhan véi s6 1an pha
loang,

Y nghia lém sang:
— Tri 6 binh thudng cua ngudi.
Ure mau: 2,5 - 7,5 mmol/L.
Ure nude tiéu: 333 - 583 mmol/L

— Ure mau giam khéng c¢6 ¥ nghia nhiéu trén lam sang. Cé thé gip trong
nhitng trudng hop ché dd 4n nghéo protein, d ngudi dai thao dudng, ngudi
mang thai va cac trudng hgp teo gan, suy gidm chitc ning gan ning.
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— Ure mau téng: ¢6 ¥ nghia trén 14m sang.

— Ure mau téng nhe trong 4n nhiéu protein, cic trudng hgp nhiém khuén, sot
cao, sau mod v chan thudng.

— Ure mau tang nhiéu trong cac trudng hgp bénh 1y clia than nhu suy than,
vi8m c4u than, nhiém déc dng than, sdi than....
PROTEIN NIEU

- Nuée tidu binh thudng khong c6 ho#c ¢6 rit it protein, bing cac phuong phap
phat hién théng thudng khong phat hién duge. Néu phat hién ¢6 protein trong
nude tiéu 1a bat thudng, bt thuong ¢6 thé 1a sinh 1y hodic bénh 1y.

— Céc loai protein c6 thé xuit hién trong nude tidu:
+ Céac protein caa huyét thanh,
+ Mot s loal globulin dac biét.
+ Protein nhiét tan.

+ Mot s6 chdt tidt cha dudng sinh duc tiét nidu (cac muco protein, gluco
protein...)- loai protein nay khong c6 tinh ¢hét bénh 1y va goi 14 protein gia.

Dinh tinh protein trong nudc tiéu
Thi nghiém 18. Tim protein bing phuong phap dung nhiét dd

— Nguyén tde: Protein ¢c6 mat trong nude tiéu sé bi két tia duéi tac dung clia
nhiét d6 trong méi trudng acid nhe va c6 mit chat dién giai.

— Thuéc thu:
+ Acid acetic 10%
+ Nacl 30%
—~ Tién hanh:

Trong 6ng nghiém cho:

Nude tiéu cdn thi 2ml
Acid acetic 10% 2 giot
Nacl 30% 5 giot

Lac déu, dun 1/3 trén cha phén dich ( xem hinh ....) cho d6n s6i- quan sat phén
da dun so sanh vdi phén khéng dun. Néu phin dun c¢6 tua tring nude tiéu cé
protein.

— Nhdén xét va giai thich két qud.
Thi nghiém 19. Tim protein bing phuong phap dung acid

Dinh tinh protein niéu déng thdi phén biét protein that va protein gid.
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—  Nguyén tde: Acid nitric 1am két tia cac protein that ctua nude tidu & ngay
bé mit tiép xic gida acid vé1 nude tidu. Céc protein gid (musin) ciing bi tia,
nhung § vi tri cach xa mat tiép xic.

— Thuéc thi:
Acid nitric duge dung
— Tién hanh:

Trong mot 6ng nghiém nhd, cho khoang 1mL acid déc, dé 6ng nghiém nghiéng
45°, diing mdt Sng it ddu nhd, cho nhe nhang khoang 1,56 ml nude tiéu can thi
theo thanh éng nghiém sao cho phin nude tidu & trén khong x4o trén véi phan acid
& dudi . D& ding 6ng nhiém trén gia, quan sat bé mit tiép xuc cla 2 phan dich.

Két qud ¢6 thé xudt hién trong cac trudng hop sau:

— N&u th&y trén bé mat tiép giap khong c6 hién tugng tua 12 phan dng &m
tinh: nudc tiéu khéng cb protein.

— Néu thay trén bé mat tiép giap xudt hién 1 vanh tia trang gon 13 phan iing
duong tinh: nude tiu c6 protein

— Né&u th&y trén b& mat tiép giap khéng ¢6 vanh tia nhung & phén cao hon
(ndm trong nude tidu) c6 1 16p tha md khéng gon tic 14 trong nuéc tiéu cod
chita protein gia, khong c6 ¥ nghia bénh 1y.

Thi nghiém 20. Dinh ludng protein trong nudc tiu bang phwdng phap
soi dd duc diing quang ké.

Nguyén tdc:

Dung acid trichloacetic két tia protein trong nude tidu, soi quang ké&, 1am song
song vdi 1 dung dich mau protein da biét sn nong 49, tit d6 tinh ra ludng protein
¢6 trong nude tiéu thu.

Thudc tha:
— Dung dich acid trichloacetic 5% trong nudc
—  Dung dich protein mau 1g/100mL (1% trong NaCl 9%a).

Tién hanh: Trong 2 6ng nghiém: thit vA miu

Thir Mau
Nuéc tiéu trong{ml.) 0,5
Dung dich protein mau (mL} 0,5
Acid trichloacetic {mt) 1,5 1.5

— Tinh két quad:
E thu
Proteing % = -
E mau
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—  Ghi chu:

+ Nude tiéu thl phai trong, néu duc pha1 nhé acid acetic véi sb lugng 10 giot

trong 10mL nudc tiéu, lic déu 38 10 phat, loc 14y phan trong dé xét
nghiém.

+ Sau khi tinh ra két qia g/100mL phai quy ra lugng protein dao thai trong
24 gid. '
Nhén xét va gidi thich két qud.
Thi nghiém 21. Xac dinh protein Ben- Joné

Nguyén tde: protein Bence-Joné ¢6 dac tinh la bi ddng vén & 50-6Cnéu tiép
tuc dun dén nhiét do sbi, tiia bi tan hét v san d6 lai tiia lai & nhiét dé thuong.

Thuéc thi:
+ Acid acetic 105
+ Nacl 2%
Tién hanh:
Cho vao mdt 6ng nghiém;
3ml nudc tidu
5 giot acid acetic 10%
3ml NaCl 2%

Liec déu, néu thay duc phai loe 14y nudc trong sau dé dun phén trén cha ong
nghiédm (xem thi nghlem 1), thinh thodnng quan sét trén nén den. Tiép tuc dun dén
s61 vai gidy, 14y ra dé ngudi lai trén gia.

Néu nude tidu cé protein Bence- Joné ( khong cb protein that), s& xuét hién tha
khi dun néng, tan hé&t khi s6i va taa lai khi dé ngudi.

Nhén dinh két qua:
Protein niéu ( protein that) gép trong:

— Bénh than cip vA man: Viém than cdp- viém than méin, than nhiém md,
thoai hoa than, lao than...

~ Bénh ngoai than: 8at, nhiém dac néi chung, suy tim, nhiém dge thai nghén.

Protein nhiét tan gap trong: bénh da u tuy xuong ( bénh kaler) va leucose.
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Chuong 16
¢cAU TAO VA CHUYEN HOA HEMOGLOBIN

MUC TIEU
1. Trinh bay dude nguyén téc:
—  Dinh lugng bilirubin trong huyét thanh
— Tim sic t6 mat trong nude tidu
~ Tim hemoglobin niéu
2. Pinh lugng duge bilirubin trong huyét thanh

3. Tim dugc sic t6 mat, tim hemoglobin trong nude tiéu

Dai cuong: Hemoglobin (Hb) 1a mot protein caa héng cAu(HC),chi€ém khoang
34% khdi lugng cha HC. Ngudi trudng thanh cé khoang 150g Hb trong 1lit mau
toan phan. Trong d6 HbA, chiém khoang 98%,HbA, xap xi 2%.Chic nang cua Hb la

van chuyén khi:CO, va O,. Hemoglobin ¢6 tinh chAt giéhg enzym peroxidase.

Héng cAu trudng thanh c6 ddi song trung binh 1a 120 ngay. Héng cdu gia sé pha
huy va thoai hoa ¢ t8 chitc vong ndi md. San phim thoai hoa Hb 1a bilirubin,
Bilirubin dugc van chuyén trong mau dudi dang k&t hop vl albumin huyét thanh
dé&n gan lién hgp vdi glucuronat tao thanh bilirubin lién hgp. Bilirubin lién hgp dua
viao tui mat rdi xubng rudt. Nho vi khuin rudt bilirubin bién déi thanh
urobilinogen. Mot phin nhitng she t6 nay duge tai hap thu trd vao mau vé gan va
dao thai qua than ra nudc tidu, mot phan dao thai qua phén.

1. XAC DINH TINH CHAT GIONG PEROXIDASE CcUA HEMOGLOBIN (Phan {ing Adler)

Nguyén téc: Hemoglobin cé téc dung phan huy H,0, giai phong oxy hoat dong.
Chat nay sé& oxy hod dung dich benzidin trong acid acetic thanh mau xanh ve

Thudc tha:

- Dung dich Benzidin:
+ Benzidin 0,15g
+ Acid acetic S5mL

— Dungdich H;0,  10thétich
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—  Dung dich Hb 0,01%
— Dung dich HC 0,05%(v/v )

Cach chudn bi dung dich HC: 14y 2mL méu toan phan c6 chéng déng , dem ly
tdm 3000 g/phut trong 10 phiat. Hit loai bo huyét tudng va bach cau. Réi rua HC
bing NaCl 0,9% vdi thé tich gaAp 10 1an thé tich mau trong 2 1an . Sau mdi lan ria
ly tAm 5000 gfphit trong 5 phit, loai bd nude , gitt lai HC. Liy 0,5ml HC cho vao

1000m! dung dich NaCl 0,9%.
Tién hanh: Dang 3 6ng nghiém

1 2 3
Dung dich benzidin 1mL 1mL 1mL
Nudc cat 1ml.
Dd Hb 0,01mg% tmL
Dad HC 0,05% 1mL
Dd H,0, 10 giot 10 giot 10 giot

Quan sat mau d cac éng. Giai thich két qua

2. BINH LUGNG BILIRUBIN TRONG HUYET THANH

Bilirubin toan phén trong huyét thanh binh thudng ti 2 d&én 10 mg%. Trong d6
bilirubin ty do khoang 2-8mg%, con bilirubin lién hop dudi 2mg%

2.1. Ky thuat Jendrassik-Graff

Nguyén tde: Bilirubin phdn ing v61 acid sulfanilic va natri nitrit tao thanh
chat mau azo. Dung dich mau ¢6 phd hap thu cye dai tai bude séng 530nm.

— Néu c6 caffein dinh lugng duge bilirubin toin phan
— Khéng c6 caffein dinh lugng duge bilirubin truc tiép
— Bilirubin gian ti€p = Bilirubin toan phéan - Bilirubin truc tiép
Thude thi
Dung dich bilirubin miu 5mg%
b. Dung dich natri clorid 0,9%
c. Dung dich caffein:

~  Caffein 50g
—  Natri benzoat 75g
— Natri acetat 125g

—  Nuée cat viia di 1000 mL
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d. Thudc thi diazo: Gdm dung dich acid sulfanilic va dung dich natri nitrit

— Dung dich acid sulfanilie:

+ Acid sulfanilic lg
+ Acid clo hydric d&dm déc 15mL
+ Nudc cat viia du 1000mL

—~ Ldc cho tan hét, rdi loc 14y dich trong
~  Dung dich Natri nitrit 0,5% trong nuéc. Pha khi dung

—  Thudc thi diazoe:

+ Dung dich acid sulfanilic 80mL
+ Dung dich Natri nitrit 0,5% 2mL
Tron déu va ding ngay sau khi pha
Tién hanh
Dinh lugng bilirubin toan phan
Ong tring | Ong miu ' Ong thir
Dung dich bilirubin méau 5mg% 1mL
Huyét thanh 1mL 1mL
Dung dich caffein 3,5mL 3,5mL 3,5mL
Dung dich natri clorid 0,9% 0,5mL
Thuéc thdr diazo 0,5mL 0,5mL B

Léc d8u dé & nhist do phong, chs 20 phit. Do MDQH & budc séng 530nm.
Chinh may bang &ng trang.
Tinh két qua: Ct=FEt/Em x5
2.2. Phuong phap dung thude thit pha sin (ding kit ciia hing Boehringer
123.919)
Dua trén nguyén téc cia k¥ thuat Jendrassik-Graff

Nguyén tdc: Khi c6 caffein, bilirubin toan phan ket hop véi acid diazo
sulfanilic tao thanh azobilirubin. Thém tartrat tao thanh dung dich ¢6 mau
xanh.Dung dich mau c6 phd hap thu cue dai 6 buée séng 578nm. Khong c6 caffein
dinh lugng dudc bilirubin tryc tiép

Tién hanh
Dinh lugng bilirubin toan phan: Ding 2 éng nghiém nhd
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- Ong tréng | Ong thir
Thudc thir 1 (a.sulfanilic)
100uL 100uL
Thudc thir 2(natrinitrit) 25uL
Thudc thir 3(caffein) 500pL 500uL
Huyét thanh 100uL 100uL
LAc déu, chd 10-60phat
Thuéc thif 4{tartrat) 500uL 500uL )

Tron déu dé § nhiét d6 phong, chd tit 5 - 30 phiit. Do MPQ & & 578 nm, ché do
C/F h¢ s6 185 don vi 14 umol/L (hé 58 10,8 don vi 1a mg%). D&i chidu vé; 6ng trang

Dinh lugng bilirubin tryc ti€p: Dung 2 &ng nghiém nho.

o Ongtring Ong thir
Thudc thi 1 0,20mL 0,20mL
Thudc thir 2 0,05mL
Dung dich NaCl 0,9% 2mL 2ml

u—fuyé'l thanh 0,20mL _ 0,20mL

Trén déu dé chd 5 phut tai 20-25°C. Do mat dé quang ¢ budc séng 546mm.
Chinh may bang 6ng tring.

Tinh két qua: mg%= Et 14,4
mol/ L = Et . 246
2.3.Y nghia 1am sang
Gia tr binh thudng: Bilirubin toin phén huyét thanh 3-17umol/L
Bilirubin lién hgp 0-13umol/L
Bilirubin trong huyét thanh ting trong héi chitng vang da:
— Vang da truéde gan: Do pha huy qua nhidu HC bs; nhiing nguyén nhan:

Tan méu di truyén bénh vé lach, HC hinh liém. Tan mau méc phai do truyén
mau, do thude gay tan mau,nhidm ddc chi. Vang da sinh Iy & tré so sinh

— Vang da tai gan : Khi cac t€ bao gan bi ton thuong trong viém gan virus,
nhiém doe.

— Vang da sau gan con goi vang da do tic mét. Thudng gap nhat do sdi
mat,ung thu dudng mat,ung thy tuy,dudng mat bi hep.
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3. Tim SAC T6 MAT TRONG NUGC TIEU

3.1. Tim bilirubin trong nudc tiéu( k¥ thuat Harrisson)
_ Nguyén tde: Dung bari clorid dé tao thanh bilirubinat k&t tha.Réi oxy hoa tiaa
bang FeCl, tao mau xanh ve
Thudbe th:
— Dung dich BaCl;: 10% trong nudc
— Dung dich (NH,)),80, béo hoa
— Thudc thi Fuxe gdm:
+ Acid Tricloacetic 25% 100mL
+ Dung dich FeCl; 10% 10mL

Hodc pha thudc thit Fuxe theo cach sau; Hoa tan 25¢g acid tricloacetic trong mot
it nude cit,thém 0,9gam FeCl;. Hoan thanh 100mL v6i nude cit.

Tién hanh: Dung 1 8ng nghiém 14n lugt cho vao:

Nuée tidu tuoi 5mL
Dung dich BaCl, 2,6mL

Dung dich (NH,),SO, bao hoa 2- 3 giot

Léc déu, dem loc 13y tha . Dgi cho chay kiét nude i mé rong gidy loc.Nho vao
giffa tha 1 gigt thude thu Fuxe. N&u c6 bilirubin & xudt hién mdt vong xanh ve
xung quanh giot thudc thi

Hoic c6 thé tién hanh nhu saw:

Cét gisy loc véi kich thude 5xlem. Ngam vao dung dich bari clorid bao hoa, dem
phoi kho hoic sdy khé. Nhing mdt ddu mau gidy vao nude t38u khoang 10 gidy. L&y

- -

ra va nho vao phin gidy uét 2 giot thude thii Fuxe. Néu ¢6 bilirubin sé xufit hién
mau xanh ve.
3.2. Tim Urobilinogen( phuong phap Erhlich)
Nguyén tdc: Urobilinogen tac dung véi thutc thi Erhlich tao thanh mau doé.
Thudc thu:
Thuée thi Erhlich:
- Paradimethylamino benzaldehyd 0,7g
—  Nudc cit 100mL
- Acid HC1 tinh khiét 150mL
Tién hanh: Cho vao mdt éng nghiém.
Nudc tiéu (dd dé ngudi) 5mL .
Thuéc thu Erhlich 2-3 giot
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Léc déu, quan sat két qua:

— Niuoe tifu khéng chuyén mau. Khi dun néng chuyén sang dé. Phan {ing &m
tinh (binh thudng)

—  Nudc tidu chuyén sang mau d6 & nhiét d6 thudng. Phan tng dudng tinh.

3.3. Nhan dinh két qua

Bilirubin cé trong nudc tiéu trong cac truang hdp vang da tal gan : Do cac té
bao gan bi tén thudng hodc do sy bai tiét cac s4n pham ti gan bi ton thlmng trong
viém gan do virus va nhiém déc. Trong cac trudng hdp vang da sau gan do tdc mat,
phd bién nhat 14 séi dudng mat, K dudng mat, K tuy.

Uroblhnogen binh thudng van cé trong nudc tidu. Tang urobilinogen trong nudc
tiéu khi toén thuong gan: Xo gan, K gan, vang da do tAc mat, nhiém ddc, nhiém
khuan va trong truong hgp rudt bi t6n thuong.

4. TIM HEMOGLOBIN TRONG NUGOC TIEU.
4.1.Nguyén tic:
Dua trén tinh chit gidng enzym peroxidase cua Hb

Mot 58 chdt cho phan ng mau dugng tinh nhu vm Hb gom: Cac peroxidase,
bach cau, cac mum déng 1I... Trong nudc tleu mdt s6 chat de ché phan ing nhu:
Acid uric, cac sée td binh thuong cua nude tiéu. Dé loal bd cdc nguyén nhin gay sal
s6 nay, cAn phai tién hanh chiét xuit Hb.

4.2,Chiét xuat Hb:

Sy chiét xuat Hb trong nudc tidu khac nhau, phu thudc c6 hay khong cé protein
nidu. Nén phai dinh tinh protein nudc tidu:

Trudng hop khéng coé protein niéu

— Cho vao binh dung tich 250mL
—  Nuée tiéu 100mL
— Amoniac S5mL
- Acid acetic tinh khiét 8mL
— Ethyl acetat 25mL

Léc déu sau mdi 1an thém hoa chét. D& yén 10phuit. Himg phéan nha ¢ trén vao
mét phéu dit trén 1 dng dong Trong phéu c6 1 mleng béng 16n nhung khéng nén
chat, Dung dia thuy tinh dé gap 4 mép cia miéng bdng vio gilta long pheu an
manh tay, chit 1dng chay vio ong dong va chia thanh 2 16p rd rét. Lop ete g trén
dung dé lam phan Gng mau.

Trudng hgp cé protein niéu

Lan lugt cho cAc chét sau vao 1 bat st loai 250mL.
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-  Nudc tidu 100mL
— Amoniac 5mL
— Acid acetic tinh khiét 5mL

Duri séi va loc qua gidy loc khéng gép nép, diing 30mL nude cit sbi dé rita tda.
Chd chay hét, cho gidy loc ¢é chita két tia vao 1 binh gan 250mL, roi thém:

— Nuéc cat 15mL
-~ Acid acetic tinh khiét : 5ml,

Lic manh dé giay loc nat thanh nhitnh manh nhd. P8 thém vao binh 20ml etyl
acetat. Lic manh, loc qua phéu trong c6 mét miéng béng tAm udt etyl acetat. Trong
phéin nude loc 16p ete ndm & trén dung dé 1am phan ng mau.

4.3.Phan 'ng mau

Phan itng voi pyramidon( phan iing Thevenon va Rotan)
Thuéc thiz:

—~ Dung dich ¢én- pyridin gom:

+ Cén ethylic 95° : 100mL
+ Pyridin 3mL
— Paramidon

Tién hanh: Lan lugt cho vao 1 8ng nghiém
— Pyramidon 0,50g
" —  Dung dich c¢én pyridin SmL

Léc cho tan hét pyramidon. Thém 2mL dich chiét xu4t, 1dc déu. Thém nhe nhang
1ml H,QO,, néu xuét hién mau xanh tim({ m4t mau nhanh) phan ng dudng tinh,

Phan wng vdi Benzi din (phan ung Adter)

Thube thi.
— Dung dich Benzidin gom:
+ Benzidin 0,15¢
+ Acid acetic SmL

— Dung djch H;0, 10 thé tich

Tién hanh: Cho vao 1 éng nghiém
Dung dich benzidin  1mL
Dung dich H.O, 10 gigt
Dich chiét xuét 1mL

N#&u xuét hién mau xanh ve , phan ing dudng tinh.
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4.4.Nhan dinh két qua

D¢ phan biét hong cau niéu véi Hb nigu, phai ly tAm nude tiéu va soi can & kinh
hién vi dé phat hién HC.

— Hb niéu, khi phén {ng mau duong tinh, nhung nude tiéu khéng ¢6 HC gap
trong mét s6 bénh ¢6 kém theo su pha huy manh HC: do tan méu, do s6t rét,
thuong han, ngd dc kali clorat, phenol, phospho.

— Héng cdu nigu, khi cac phan Gng mau dudng tinh,soi ¢in nude tidu cé
hong cau. Nguyén nhan do: viém niéu dao(do lau, do chén thudng), lao
ho#c K tuyén tién lidt, séi bang quang, viém thén, lao than, K than, séi
than, giun chi.
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Chuong 17

cAU TAO HOA HOC VA CHUYEN HOA ACID NUCLEIC

MUC TIEU

1. Trinh bay duge nguyén thc phan ng va xac dinh duge cac thanh phén cua

nucleoprotein .

2. Trinh bay duge nguyén tic dinh luong duge ¥ nghia 1Am sang cua xét
nghiém dinh lugng acid uric trong huy#t thanh wa nude tiéu,

Thi nghiém 1. Tach nucleoprotein tit men bia va xac dinh céc thanh phan.

1. Nguyén tac:

Men bia 12 nguyén lidu gidu nuleoprotein. Trong mdi trudng acid va dun nong,

nucleoprotein trong men bia sé b thuy phan theo sd do sau

Nucleoprotein

Protein Acid nucleic

|

Mononucleotid( n géc)

l

Base ¢6 nitd  Pentose H, PO,
- Purin - Ribosse
- Pyrimidin [ - Deoxyribose

—  Phat hién protein bang phan dng Biuré.

— Phat hién base purin theo nguyén téc: Trong moi trudng kiém, cac base
purln tac dung v6i AgNO, tao thanh mudi bac cia base purin ¢é dang tua
x8p tréng, dé 1au ngoail anh sang sé chuyén sang mau niu xam.

166



— Phat hién ribose bang phan ting Orcin.

— Phat hién H,PO, bang phan iing tao thanh amoniphospho molypdat ¢6 mau
vang chanh.

2. Thuéc thit va nguyén liéu
— Men bia

—~ Acid sulfuric 5%

— Dung dich NaOH 10%

—  Thuéc thit Biuré

— Thudc thit Orcin

— Thudc thit molypden

— Dung dich amoniac déic

— Dung dich AgNQ,; 2N

3. Tién hanh:

Tdch va thuy phén nucleoprotein tit men bia :

Cho vao 6ng nghiém 16n 0,5g men bia khé da tan nhé 10 mL H,80, 5%, trén

déu. Day dng nghiém bing 6ng sinh han ngude. Pun cach thuy séi trong 1 gic. pé
ngudi, loc qua gidy loc, 14y dich loc dé tim cdc san pham thuy phan.

~  Tim céc san phdm thuy phan:
+ Xéac dinh protein bing phan tng Biuré:
Trong mdt 6ng nghiém: 10 giot dich loc
2 giot NaOH 10% (dé trung ho#)
10 giot thude thu Biurré
Lic déu nhan xét mau
+ Xac dinh ribose bang phan ting Orcin
Trong mdt éng nghiém : 1mL thudc thit Orcin
5 gigt dich loc
Pun cach thuy séi, hodc dun tryc tiép s& thay xuét hién mau xanh 14 cay.
+ X4ac dinh acid phosphoric bang cach tao thanh amoniphosspho molypdat.
Trong modt 6ng nghiém : 5 gigt dich thuy phan
10 giot thudc thit molypden

- T A . . - & ar ~ ) - N
Dun cach thuy s61, dich ¢6 mau vang chanh. Dé ngudi c6 két tiia mau vang.
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+ Xac dinh base purin
Trong mt 6ng nghiém :  1mL dich thuy phan
0.5 mL amoniac dac
5 giot AgNO, 2N.

Lic déu c6 taa x6p tring. Dé lau ngoai anh sdng tla chuyén ddn thanh mau
niau xam,

Thi nghiém 2. Phan fng dinh lwgng acid uric trong huyét thanh va
nudc tidu.

Acid uric 12 san phidm thoai hoa cudi cling cua cac base nitd purin (adenin, guanin)
d ngudi. T céc td chite, acid uric duge dua vao mau va dio thai ra khéi cg thé qua
dudng nude tiéu. C6 thé dinh lugng acid urie trong huyét thanh hogc nude tiéu.

1. Nguyén tdc (phuong phap PAP)

Uricase

Acid uric + O, + Hy0, ———— . Allantoin + CO, + H.Q,

Peroxidase

2H,0,+ DCHBS + PAP ———» N-(4-antipyry))3-chloro-5-
sulfonat-p-benzoquinonimin
+ HCl +4 H,0

Acid uric do tic dung cia uricase sé bi oxy hod tao thanh allatoin, CO,, va
H,0,. Tiép theo. H,0, phan tng v6i acid 3,5-diclor-2-hydroxybenzensulfonic
(DCHBS) va 4-aminophenazon (PAP) nhd enzem peroxidase tao ra phic chit mau
tim do.

2. Thuée thi (cvia hang Human)

RGT : - BDém phosphat (pH 7.0) 50 mmol/L
— 4-Aminophenazon 0,3 mmol/L
~ DCHBS 4 mmol/LL
— Uricase > 200 U/L
— Peroxidase > 1000 U/L
STD: - 3 mL Standard aeid uric 8mg/dL hodc 476 mmol/l,

Thuée thit sau khi da pha dé & 15°C -25°C, tranh anh sang, RGT &n dinh trong
2 tudn.

3. Bénh phédm :

— Huyét thanh, huyét tuong chéng dong bang heparin hoic EDTA.
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~ Nuéc tiéu : Pha lodng trude khi dinh lugng: 1 thé tich nude tiu + 10 thé tich
nudc cat.

4. Tién hanh:

Tring Tha Miu
Mau chudn (STD) 20 ub
Huyét thanh hodc nuéc tidu 20uL _
Thudc thit RGT 1000 L 1000pL 1000uL

Lac, dé 10 phit & 20°C —25°C, ho#ic 5 phit & 37°C, Bo MBQH ciia cac éng trong vong 15 phit & budc
s6ng 520 nm d&i chi€u vdi 6ng tring.

5. Tinh két qua :
Néng d¢ acid uric trong huyét thanh

E thi E thu
C=8x ——— mg/dL hosic C = 476 x — pmol/L
E mau E mau
Néng d6 acid uric trong nude tiu
E thd  E thd
€ =88 x —— mg/dL hoac C = 5235 x — umol/L
E mau E mau

Chu y: Két qua chinh xac khi néng d¢ acid uric duéi 20 mg/dL hodc 1190
umol/L. Khi néng d6 acid uric trong miu thit qua cao, vugt qua gidi han trén phai
pha lodng mau thit v6i nude mudi 0,9% theo ty 1¢ 1/1 va nhéan két qua véi 2.

6. Nhdn dinh két qua:
Binh thuong :
Huyét thanh : Nam : 3,4 -7,0 mg/dL hodc 200 - 420 pmol/L
Nit:2,4-5,7 mgde. hoac 140 - 340 umol/L
Nude tidu - 250 - 750 mg/24 giv hoge  1,5- 4,5 mmol/ 24 gis.

Hang ngay, lugng acid uric trong nude tidu cé ting gidm theo ché d6 an nhiéu
thit hay nhiéu rau. Trong bénh théng phong (Gout) lic con, acid uric gidm dot
ngot sau dé ting cao. Acid uric niu edn gip trong bénh da bach ciu, béng nang,
viém phoi.
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Chuong 18
THANG BANG NUGC VA BIEN GIAI

MUC TIEU

1. Trinh bay duge nguyén tdc do mét 88 thong s dién gidi mau: Na', K*, Ca?
va CI”

2. Trinh bay dugc y nghia 14m sang ciia cac théng sé dién gidi mau ndu trén.
MO DAU

Khi chiing ta nhin nhan cd thé ngudi nhu mét khéi 8 bao ndi trén dich ngoat
bao thi dich co thé duge phan ra hai phdn quan trong la dich ndi bio va dich ngoai
bao Céc ed quan trong cd thé néi véi nhau bdi hé théng van chuyén cac chat bao
gdm cac mach mau, hé thong nay eung cip cac chat dinh dudng va loai bd cac chat
cdn ba cua qua trinh chuyen héa. Rt loan thang bang nude va cic chat dién giat 1a
Iinh vuc quan trong cdn quan tim trong v hoc.

1. NUGC TRONG CO THE

Nuéc chiém 60% thanh phan co thé. Lugng nude ciu tao co thé thayddi theo lia
tui: 75% Hic mdi sinh, gidm dan con dudi 50% khi da gid. M6 chita nhidu nuée nhat
1a n#&o (90%) va it nh&t 124 mé md (10%). Nhiing ion ua nudc khae nhau va cace phén
tit trung tinh dugc hda tan trong nude, nhitng phan ti protein dudi dang phan tit
keo, va cac phan tit lipoprotein khuyéch tan trong nude dudi dang cac hat mixen.
Nude tham gia nhu cac c¢hat phan ing, chét tao thanh trong nhiéu phé’m itng héa
hoc: trong chu trinh glycolyse, acid citric va chudi hd hdp t& bao. Tat ca mol tinh
trang thita va thiu nudc déu 1dm tén thudng dén chie ning cia cac té chite. Ciu
tric bén vu!ng cta t&€ bao va hoat déng ctia hang loat enzym néi bao phu thude vao
st du nude ctia té€ bao.

1.1. Phan b6 va thang bang nuéc trong co thé

Khoang 2/3 tng lugng nudc trong cd thé thude dich ndi bao va 1/3 thude dich
ngoai bao. Dich ngoai bao bao gébm dich ké va bach huyét (15% trong lugng cd thé),
huyét tuong (3%), cac dich khae nhu nudc tidu. dich tiéu hoa...

Co thé trao ddi nude véi mdi trudng mat cach hang dinh. Trong tinh trang binh
thuong, lufdng nudc udng vao bang lugng nude thai ra. Ngudn nude chinh dua vao cg
thé 13 an, uong va lugng nude méat di cha yéu do dao thai qua nude tiédu. Ngoai ra
mét nudc do md hoi, thd goi 1a m&t nude “khong bist” chiém khoang aOOmUngay
Tuy nhién thé tich nay c6 thé tdng lén téi vai lit sau ti8t md héi khi tap thé duc
nang hay s6t cao gAy tang thong khi.
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Thanh mao mach ngin cich huyét tuong véi dich ké cho nude va cac chét dién
gial thdm qua dé dang nhung lai han c¢hé cac protein. Chtc ning niy ctia thanh
mach giy hién tugng: khi dich ngoai bao va huyét tuong cé néng dd cac ion va céc
phén tl ¢6 phan tit luong thip tudng ty nhau, ndng dd protein 6 huyét tudng cao
gdp 4-5 14an & dich k&. Téng ndng d6 cic protein mang dién dudng ciia huyét tuong
khodng 150 mmol/L, trong 46 ion Na® ciia né khodng 140 mmol/L. HAu hét cac ion
(-) ca huyét tuong nhu Cl' ¢b6 néng 46 trung binh 100mmol/L, HCO, 25mmol/L.
Cac anion con lai duge goi 1a céc "anion gap” (khoang tréng anion) bao gdém
phosphat, sulphat, protein, cac acid hitu co (lactac, citrat, pyruvat, acetoacetat, 3-
hydroxybutyrat.

1.2. Ap sudt thaAm thau (ASTT) va thé tich dich co thé.

Thé tich tuong quan cta dich ndi bao va ngoai bao phu thude vio lugng cac chat
gay ASTT 3 cac khu vic nay. T4t ca cdc phéan t hoa tan trong nude clia co thé déu
tao 4p suit thim thau theo ti 1& ndng @6 phan t gam treng dung dich. Immol mot
ch&t hoa tan trong 1kg H,0 & 37°C tao ra mot ASTT gan bang 19mmHg. Trong didu
kién sinh ly binh thudng, néng 44 trung binh céc chit gdy ASTT & dich ngoai bao 1a
290 mmol/Kg H,0O va duy tri cAn bang véi dich ndi bio,

Mét sy thay d6i ndng d6 cac ion tao ASTT trong dich cac khu vue tao ra mdt sy
chénh léch ASTT va hau qud 14 thay d8i sy van chuyén nuéc giita cac khu vyc.
Nude khuyéch tan tit ndi c6 ASTT thap t6i noi ASTT cao cho dén khi dat dugc
thiang bing vé ASTT. Vi vay su tuong quan thé tich giita khu vie ndi bao va ngoai
bao phu thudc nong d9 céc ion gay ASTT tai cac khu vic nay. Ion Na' quan trong
hdn ca d6i véi khu vide ngoai bao. Glucose huyét tudng ¢ nong dé6 Smmol/L khéng
Anh hudng 1én ASTT, nhung trong dai thao dudng glucose huyét tudng cé thé cao
tG1 50mmol/L, 8 néng d6 nay glucose anh hudng t6i ASTT.

Sy phan bd nudc giita trong va ngoai mach cua khu vde ngoai bao phu thude
vao néng d6 protein huyét tuong. Protein, dic biét albumin tao ASTT khoang
3,32kPa (25mmHg), ap suit nay nay goi 1a ap sudt keo. AS keo duge cin bang bai
AS thuy tinh 14 AS d4y nudc ra khdi mao mach. & phin mao dong mach AS thay
tinh 16n hon AS keo nén day nude va cic phdn td trong lugng thip trong huyét
tudng ra khéi 1ong mach. Ngude lai, d mao tinh mach AS keo 1dn hon AS thuy tinh
va kéo nude & khoang gian mach mau vao 1ong mach. Khi gidm AS keo huyét
tudng (gidm néng d6 Abl huyét tuong) sé lam ting van chuyén nude ra ngoai
mach gy phu.

1.3. Diéu hoa thé tich mau

Thé tich mAu ¢ 13 y&u t6 quan trong dé duy tri ap suft mau va dua cac chit
@& céac o quan . Didu hoa Na va nude déu lién quan dén d&idu hoa thé tich mau. Hé
renin -angiotensin-aldosterol dap \ing ngay véi tinh trang giam thé tich mau. Renin
dude bai tidt gdn cAu than, dap Gng véi su giam dong mau téi than (ca 4p sudt lin
thé tich mau). Renin lam bién d6i angiotensin thanh angiotensinl réi thanh
angiotensinll. Angiotensin II giy co mach r6i nhanh chéng lam tang &p sudt mau
va tang bai tiét aldosterol do d6 lam tang gild Na® va nude kém theo.

171



Thita nuoe:

Khi nude duge dua va cd thé qua nhiéu (vi du trong bénh khat nudc) bénh nhan
bit d4u bi gidm ASTT, hormon chdng bai ni¢u (ADH - Antidiuretie hormon} va cam
gidc khat déu bi tc ché. Khi thidu ADH thi nudc khdng dude tai hap thu, hau qua la
mdt lugng 1én nude tiéu bi bai tiét, nhiéu nhat 1én téi 10 - 20L/ ngay. ASTT giam va

giam Na* mau thudng xay ra ¢ bénh nhén gidm chitc nang bai tiét nude than.
Thiéu nudc:

Khi thidu nudc thi ddu tién ASTT huyét tudng tang, réi sy baj tiét ADH va cdm
giac khat bi khich thich. Mac du ADH c6 tac dung lam gidm mic mat nude qua
than mot cach t8i da nhung cam giac khat 124 y&u t6 chinh chéng lai giam ASTT va
tang Na* huyét. Trén thuc t€ ting Na* huyét thuong duge chi ¥ 6 tré so sinb, bénh
nhan mé&t § thite, hofic & nhiing ngudi khong thé uéng nude hay mat cam giac khat.

2. CAC CHAT BIEN GIAI
2.1. Khai niém

Céac chét dién giai 1a nhiing ch&t phan li thanh cac ion trong dung dich. Ten 1a
nhiing nguyén t hay mot nhém nguyén t%t mang dién tich.Nhing chat dién gial
mang dién tich duong la céc cation, cac chit dién gidi mang dién tich &m la anion.
Cac cation chinh 14 Na*, Ca*, K, MgZ'. Nhitng anion chinh la CI, HCO,, HPO*,
80,2, céc acid hitu co va protein. Phan bé& cac chit dién gidi khac nhau gita cac khu
vye khac nhau trong cd thé. Nong do cac chdt dién giai thudng dude thé hién bing
mEq/L thay biing mg/dL. Hé théng miliequivalent cho phép tiph toan mét chch dé
dang sy thang bing dién giai. Néng 6 ion dudng trong 1 lit huyét tuong tuong
duong vai néng b ion 4m néu tinh theo mEq. M&i lit huyét tudng c6 154 mEq ion
duong va 154 mEq ion am. Mot cach bidu hién ndng db cic chét dién gidi nita 1a
milimol/L: (mmol/L). Hién nay néng ¢6 mmol/L thudc 14 hé théng do luting quéc té.

Céac ion quan trong nhét trong dich co thd 1a Na*, K, CI, Ca", Phosphat,
bicarbonat. NaCl 0,9% la thanh phan ion chinh cua dich ngoai bao. K* 1a cation
chinh ¢t1a dich ndi bao.

Bang 18.1. Thanh phén dién giai trong dich co thé

| Na' K' HCO, cr
mmol/L)
- Huyét tuong 140 4 25 100
- Dich da day 50 15 0-15 140
- Dich ruét non 140 10 Thay déi 70
- Trong phan khi tiéu chay 50-140 30-70 20-80  Thay ddi
- Trang mét, dich mang phdi, dich mang bung 140 5 40 100
- Mé hdi : 12 10 - 12 |
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2.2. Na*

Na” la ion ducng chua y(,u cua dich ngoat bio, néng d6 Na* vao khoang 136 —145
mmol/L. Chite néing chinh cta Na* 14 duy tri phan b& nude binh thudng va ASTT
cla huyét tuong. Do hoat dong thdm thiu nay, su thay déi lugng Na* trong ¢ thé
phan 4nh hay gay ra thav déi thé tlch huyét tuong. N&u Na* huyét tudng bi mat
thi ASTT huyét tudng gidm, va dé c8 gdng lam thang bang ASTT gitia cac khu vue,
nude co xu hudng chéy vao trong t& bao din dén giam thé tich huyét tuong. Ngudce
lai, néng @6 Na' cao qué muc thi thi ASTT huyét tuong tang. Pép ding véi tinh
trang ting Na’ 1a than ting cudng gift nude dé khéi phue ASTT huyét tuong. Do
vay. rd rang 13 téng lugng Na* va lugng nude co thé lién quan dén nhau mdt cach
phiic tap. M6t chitc ning khac cha Na' 1a val tro duy tri thing bang acid-base (nhg
co ché trao d6i Na*, K* & cAu than) va su kich thich ctia ¢d va thin kinh.

Lugng Na* trong khau phén 4n hang ngay &n vao khoang 100- 200 mmoUngay Nz’
duge hap thu G rudt non, tuy nhién than 14 co quan didu hea chinh ndng @6 Na*.

Giam Na* huyét: Giam Na' huyét khi néng d6 Na® trong huyét tudng
< 136mmol/L. Néng 46 nay phan anh ti 18 Na* véi thé tich huyét tufdng va khong
cho biét téng luang Na* trong cd thé. Do vay, giam Na* huyét cé thé xay ra trong
cac trudng hdp téng lugng Na* g thé thap, binh thudng hofic cao va cb thé trong
trugng hop thé tich dich ngoai bao gidm. binh thudng hoac ting. Hién nay glam
Na“ huyét duge phan loai theo 3 nhém nguyén nhan ;: M4t Na’*, hoa lodng thé dich,
m#t Na* gia ( Bang 18. 2)

Bang 18.2. Nguyén nhan giam Na* huyét

Nguyén nhan
Mat Na* Mat Na* tai than: Lai tiu,thidu
aldostero!, bénh Addison
Mat Na* ngoai than: Da day rudt: tiéu chay, nén

Da: bdng, sang chan

Thé dich loang SI ADH (hdi chimg rdi loan ADH)
Phix Xung huyét tim, xa gan,
Héi chimg cdu than
Giam Na’ gia : Tang dudng huyét Tang lipd mau,

Tang protein mau

Tang Na’ huyét: Khi nong d9 Na* huyét tuong cao hon 145 mmol/L. Tang Na*
huyét xay ra do mat nuéc hay ting Na'. Téang Na’ huyét do mat nude qua mitc keo
theo Na® nhu trong mat nudc qua ong tiéu hoa trong nén, tiéu chay va tang tiét mé
héi glia méc vi s6t cao hay tap thé duc cudng d6 cao. M4t nude nguyén nhéin
hormon nhu trong bénh d4i thao dudng thu(mg lién quan téi thidu hut bai tiét
ADH. Khi thigu ADH t4ai hap thu nude gidm din dén bai tist nude tidu qua nhiéu.
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Do mé&t nude ASTT ting sé kich thich trung tam cam giac khat, nudc duge ubng
vao.Tuy nhién néu du lugng nude ubng vao Na* huyét va ASTT ¢6 thé van tang 1én.

Tang Na' huyét do tang Na": Thutng xdy ra cép tinh do ubng hodc truyén
phidu dung dich NaCl hay NaHCO, uu trudng. Trong tang aldosterol tién phat (hoi
chitng Conn) lién quan vdl cuding chie nang tuyén thugng than, dan dén tang san
<uit Aldossterol. Aldossterol ting lam tang qué trinh tai hap thu va bai tiét K'.

Triéu chitng cla tang Na’ huyét 12 nhitng trigu chimg vé than kinh va do sy
van chuyén nudc tif trong t& bao ra ngodi vao huyét tudng d& 1am thing bang vé
ASTT. Sy mat nudc t€ bao néo lam mét chic nang hoat dong thén kinh véi cic
trigu ching nhu : ngd lim, nhude cd, bidu hién xuit huyét, hon mé va chét.

2.3, Kali

K* 12 ion dudng chil y&u & dich ndi bao, 90% K’ cd thé & dich noi bao trong khi
chi ¢6 2% 0 dich ngoai bao do do co sy chénh léch 16n vé nong dd K’ gitta dich né
bao va ngoai bao. Nong do K' néi bao khodng 150 mmol/L con huyét tudng chi c6
3,5 -5 mmo¥/L. '

Su chénh léch néng d6 Na’, K" duge duy tri hai bén mang t& bao nhd enzym
Na“/K* - ATPase, enzym nay bom Na* tif noi bao ra ngoai bao, va K* theo chiéu
nguge lal.

K* ¢6 hai chitc nang sinh hoe chinh. K* déng vai trd quan trong trong qué trinh
chuyén hoa té& bao thong qua viée tham gia &iéu hod nhidu quéa trinh hoat dong noi
bao. Khi x4y ra su mét thing bang K mot loat chite nang L€ bao bi anh hudng. K’
ciing dong vai tro quan trong trong kich thich than kinh co. Ti 1& nong d6 K' gida
dich ndi bao va ngoai bao cling 2nh hudng dién thé nghi cha mang trén mang té
bao. Pién thé nghi cho phép taora dién thé hoat dong cAn thiét cho chifc nang than
Kinh cd binh thudng. Vi vay sy tang giam néng d K* ¢6 thé 1am dao 19n ti 16 K* dan
dén ching loan nhip tim va liét cd.

Tém quan trong ctia néng dé K’ huyét tuong:

K* anh hudng 1én sy co cd tim, trong 4 hai trudng hap: ting K* huyét va giam
K* huyét d&u de doa sy séng. Viée dinh lugng K* trong huyét thanh & xét nghiém
quan trong cin thyc hién trén lam sang. Nong do K* huyét tuong khoang 3,5-5
mmol/L . Vi néng do K* ndi bao 16n hdn nhifu 14n, mat sy thay déi nho ndng do K*
gita dich ngoai bao va nd1 bao cling ¢6 thé din dén sy bién déi 14n ndng dé K’
huyét tuong.

Gigm K* huyét: Khi gia tri K huyét tuong nhd hon 3,5mmol/L. K* di vae dude
t& bao co xuong va té bao gan phu thudc insulin. Sy bal ti6t quéa mdc insulin ¢6 thé
xay ra khi an qué nhiéu caybohydrat, d4c bidt ch€ b dinh dudng qua mite din dén
gidm K* huyét thoang qua.

Trong trudng hgp nhidm kiém, ion H' trao d8i qua mang t& bao vil on K. Vi
ijon HY thidu trong dich ndi bao khi nhidm kidm nén H* di chuyén tit trong té bao ra
ngoai bao va K' chuyén vao trong t& bio dé duy tri cin bing vé ion dudng. Su di
chuyén nay clia ion K* giy giam K’ huyét.
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Tang aldosterol tién phat duge biét nhu héi ching Conn, do U tuy thugng than
din dén ting téng hop aldosterol. Aldosterol tang lam tdng bai tiét K’ qua than.
Tang aldosterol thit phat do aldosterol bi kich thich vi hé renin- angiotensin.

Tinh trang pht nhu trong x¢ gan, héi ching than hu thu0ng két hgp véi tang
aldosterol thit phat. Khi pht hinh thanh thi xu#t hién gidm the tich huyét tuong.
Thé tich huyét tuong gidm duge nhém cic 1€ bao dic biét 3 cAu than nhan bist va
hoat ddng kich thich hé renin-angiotensin giy hau qua 1a tang alosterol.

Thudc 1gi niéu tac dung 1én 8ng lugn gén 1am tang dong nude tidu qua éng bang
cach kich thich tai hap thu NaCl va tang bai tiét K*.

Gidm K’ huyét con thudng thay & bérh nhan nén kéo dai, tidu chay kéo dai,
hogc lam dung thude nhuin trang gay mat K* qua phan.

Nhlmg trigu chitng trén ldm sang do K* huyét ting thudng lién quan tdi gidm
K* t€ bao cd, chiic nang than, va loan nhip tim. K* thdp lam trang thai khi cuc t&
bao co kéo dai gy nhuge cd va liét. Nhiing triéu ching nhude co nhu: chudt rut, hét
nhe, tetani.

Bang 18.3.Nguyén nhan tang va giam K* huyét

Giam K* Nguyén nhan Tang K* Nguyén nhan
K*bao t€ bao tang: Thira insulin Téng phén huy t& bao
Nhiém kiém
Mat K* qua than: Cudng akdasterol Bién ddi hdp thu K t& bao:
Dung igi niéu Giam K huyét gia Nhiém acid

Thiéu insukin

Mat K* qua nhidu N6n R&i loan bai tiét than: Suy than
qua ang tiéu hoa: Tidu chay Gidm atdosterol
Lam dung thudc Tiéu huyét...

thudc nhudn trang

Téding K huyét:

Khi gia tri K* 1n hon 5,0 mmol/L. Nguyén nhén chinh gay ting K* duge trinh
bay trong bang 18.3. Khiu phén dn nhiéu K* hiém khi gay tang K* huyet trit khi cé
rdi logn chitc ning than giy gidm bai tiét K*. Tén thudng t8 chite 1am giai phéng K
ndi bao giy ting K" huyét,

Trong nhiém acid, H* di chuyén vao t& bao dé 6 ging lam tang pH huyét
tuang, K* chuyén ra ngoai lam ting K* ngoai bao véi ti 18 0,06mmol/L cho téng 0,1
don vi pH.

Suy than cdp 1a mot nguyen nhin chinh giy ting K* huyet do than chico §
nghia trong sy loai bé K* khi giam aldosterol va ciing gdy ra gidm gidm kha niang
bai biét K* ctia thﬁn Suy thin man thudng khéng giy ting K* mot cach ¢6 ¥ nghia
cho tdi t6e d6 loc cAu than < 15-20 mL/phdt.
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Tang K* gia 1a hién tugng quan sat thdy trong nghién cifu in vitro : K* giai
phéng ra tit hong céu, bach cdu va tidu cAu trong qua trinh déng mau. Diéu nay co
thé thdy & bénh nhin ¢6 bach cdu cao (>100 000/mm3) va tiéu cAu cao (=500
000/mma3). Ngoai ra, K* huy&t con cé thé thay & bénh nhan bat thudng mang héng
cdu, K* huyét c6 thé 1én tdi 7 - 9 mmol/L. Tang K' huydt gia con c6 thé phéat hién
bing so sanh néng d6 K* trong huyét thanh va trong huyét tueng chéng dong bang
heparin. Gia tri K* huyét thanh thudng 13 cao hon 0,2 — 0.3 mmol/L so vdi K* huyét
tuong. Néu sy khac nhau 1dn hon gia tri ndy thi nedi ta che 1A tang K* gia. Vi
insulin tao diéu kién thudn Igi cho K* di vao t& bao gan va cg, thidu insulin sé vic
ché sut di chuyén nay va lam tang K* ngoai bao.

Tréu ching tang K huyét thudng lién quan téi nhugc cd, rdi loan nhip tim. Néng
d0 K" huyét >7 mmol/L 12 tinh trang nguy hiém t6i tinh mang cin duge cip ciu.

24.Cr

Clor 14 ion 4m cht y&u cta dich ngoai bao. Néng dé ClI"khodng 99-109 mmol/L,.
Vé mét khia canh nio @6 chuyén hoa Cr lién quan chit ché véi chuyén hoa Na*. Vi
méi lién quan nay ma chic nang cta C1™1a duy tri thang bing thé dich va ASTT.
Nong d6 Cl™thudng bign déi tudng dudng véi Na* trong qua trinh gitr thiang bang
acid -base ctia cd thé. Cl"déng vai trd quan trong trong gif thang bang ion Am va
duong do trac d6i v6i HCOy. Dong Cl-vao trong t§ bao trao déi véi HCO, di ra.
Trung binh thdc 4n hang ngay chda 70 - 200 mmol Cl-duéi dang muéi NaCl, KCl.
CIduge hap thu & rugt non. Diéu hoa néng d Cllién quan véi Na* § ong lugn gan
va sy tai hdp thu Na* ¢ quai Helen.

Gidm CI huyét x4y ra khi néng 46 Cl< 99mmol/L. Nguyén nhin gay giam CI
huyét duge trinh bay & bang 18.4. Binh thudng mat CI” qua dudng tiéu hoa khéng
dang ké. Tuy nhién, CI° trong 8ng tidu hoa lién quan véi H' dusi dang HCL.Mat
dich da day rudt do nén kéo dai, rita da day qua x6ng,dan tdi gidm Cl-huyét.

Dung l¢i tiéu va lam dung thude nhuén trang lam tang bai tiét Na' qua than
cang lam ting bai tiét C1” vi ¢6 méi lién quan gitta hai ion nay.

Trong nhiém kiém chuyén hoa néng dd HCO; ting cao, dé b lai trang thai
dién A&m do HCO7, CT bi tang bai tiét do 46 gay giam Cl huyét.

Tang Cl;

Khi CI"huyét tuong >109 mmol/L. Nguyén nhén ting Cl- huyét xem bang 18.4.
Néi chung mei tinh trang tang Na* huyét déu din dén tang Cl-huyét. Tuy nhién
mot 8 trudng hop Cl huyét tang nhung Na* lai binh thudng nhu trong mat thang
béng acid-base nhu nhiém acid chuyén hoa cé HCO; giam. DE duy tri néng dd 1on
4m binh thudng trong trudng hop nay, Cl*cdn duge gid lai do d6 lam ting Cl”huyét.

NaHCO, c6 thé bji mit qua &ng tiéu hoa do ndn kéo dai hodc nhiém acid do 8ng
than gy giam tai hap thu HCO3; & 6ng than.

Trén ldm sang xét nghiém dinh lugng Cl-trong md héi ¢6 ¢ nghia quan trong
trong chdn doan bénh xd hod nang § tre so sinh va tré em. Dy 13 mot bénh di
truyén tac dong dén cac tuyén ngoai tiét bao gdm tuyén tist nhay, tuyén md hoi va
mét s6 tuyén khac. Dic diém lam sang quan trong clia bénh 1a dich nhay bi ting
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tiét gay can trd phéi va dudng hd hap trén giy réi loan hé hap. Ti 1é bénh 13 1/2000
tré s¢ sinh. Mgt xét nghiém quan trong dé chan doan 1a dién giai md hdi, trong d6
dinh lugng thdy nong d6 Na'va Cl ting lén. Binh thudng CI' mé héi khang <40
mmol/L. O bénh nhin x¢ hoa nang, Cl' mé hdi tang 1én td 60-200 mmol/L,. Néu
néng d6 Cl' trong mé hoi >70 mmol/L thi cé thé chin doén 1a bénh x6 hoa nang.

Bang 18.4. Nguyén nhan gay tang va giam CI huyét

Giam CI Téng CI-
- Mat CI qua 8ng tidu hoa : + N6n kée dai - Mat nudc
+ Bom rifa dd qua xéng - Nhi&m toan éng than
- Bdng
- Mat CI qua than: + Loi tidu - Nhiém acid chuyén hoa:
+ Nhiém kiém chuyén hoa + M&t NaHCO,
+ Nhiém doc sa lisilat

2.5. Ca®

Hon 99% Ca co thé 13 & xudng, 1% trong mau, con trong t& bao rat it. Néng db
Ca®™ trong mau & ngudi khodng 1,8 mmol/L cac gap 5000 -10 000 14n Ca® trong té&
bao co va co tim. Dé duy tri sy chénh léch néng do qua 16n nay la duy tri dong ion
Ca® di vao trong t& bao nhanh chéng. Ca?* mau & dusi méot s& dang: 45% la ion Ca®*
ty do trong mau tuan hoan, 40% gan vdi protein chii yéu Ia albumin, 15% gén véi
1on Am nhu HCO,, citrat, phosphat, lactat. Ca® 6 dang két hgp nay cd thé bién déi
nhanh chéng trong khi phau thuat, ho stc cdp cdu... Do vay dinh lugng ion Ca?*
khéng thé dya trén téng lugng Ca?".

Giam Ca®* huyét:

Giam Ca®' huyét tién phat trong trudng hgp thiéu hormon cén gidp. Néng db
Ca®* huyét thanh khéng duge difu hod, xuong 8 gitt Ca®* du trit va than thi ting
bai tiét Ca®. Hoat ddng cta tuyén cin gidm ddi héi chuyén hod binh thudng
vitaminD, thiéu tac déng cua Vitamin D cling din dén giam Ca? huyét.

Gidm Ca® huyé&t ¢4 thé bidu hién déng thdi véi gidm albumin huyét, nguyén
nhan thusng l1a do bénh gan man tinh, héi ching than hu, va suy dinh dudng. Néi
chung giam 1g/dL albumin huyét thanh thi gidm 0,2mmol/L téng lugng Ca?".

Khoang 50% bénh nhén viém tuy cép ¢6 gidm Ca® huyét. Nguyén nhan 1a do
tang gin Ca® § rudt khi hoat déng cha lipase ting.

Bénh nhén sau md hay phai cham séc tang cudng viée duy tri ndng d6 ion Ca2*
trong méau ¢ mue binh thudng gitp cho hoat déng cd tim va duy tri dd 4p suat mau.

Triéu chiing khi giam Ca? huyét chti y&u 1a kich thich thdn kinh ¢d (chuét rit,
tetani) vd mit diéu hoa nhip tim (loan nhip tim, nhéi méau ¢g tim). Nhitng triéu
chiing nay xuét hién khi ndng d¢6 Ca?" huyét <1,88mmol/L.
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Tdang Ca’ huyét:

Khi Ca?* huyét thanh > 2,6 mmol/L. Tiang Ca** huyét chu yéu gap trong cudng
can giap tién phat. Nguyén nhén thit hai gip trong mét s6 loai u ac tinh, Ca™
huyét ting 1a yéu t& chi diém dé chdn doan U. Nhiéu loai khéi u tang téng hgp
peptid lién quan t8i hormon cAn giap, cac peptid nay gén véi cac receptor hormon
cin giap binh thudng giy tang néng 6 Ca® huyét.

Triéu ching cta téng Ca® huyét: Tang Ca® huy&t nhe khéng c6 triéu ching gi,
néu tang Ca® huyét mic trung binh hodc nang thi bidu hién cac triéu ching vé
than kinh (ngt ga, dc ché, thin thd, hén mé), tridu ching vé tidu hod (tao bén, budn
nén, chan #n, loét da day), triéu chiing vé than(viém cdu théan, voi hoa céu than).

2.6. Mg**

Mg 1 ion thi hai ¢6 néng d6 cao trong dich ndi bao. Khodng 31% t6ng lugng
Mg** ¢o thé 1a trong dich néi bao trong khi 67% tap trung & xuong, khoang 1-2%
trong huyét thanh véi néng do tir 0,075 d&n 0,96 mmol/L. Mg®* trong huyét thanh
c6 35% gin véi protein cdn lai & dang ion Mg** ty do. Mg*' nfi bao c6 chiic nang xuc
tac mot s6 phan ing enzym trong vin chuyén, dy trit va sit dung niang lugng. Cac
phan ting nay ¢6 sy tham gia cia ATP, ATP duge Mg hoat hod. Mg® cdn déng vai
trd quan trong trong chuyén hoa dudng, chat béo, acid nucleic, protein.

Nguyén nhan gay ting va gidm Mg* huyét duge trinh bay 6 bang 18.5.

Bang 18.5. Nguyén nhan tang va giam Mg®* huyét

Giam Mg?* Ting Mg**
Do hap thu hay tiéu hoa:
Hap thu Suy than
Suy dinh dudng Ngd déc Mg®* : Giam d¢ acid da day
Giam Mg*' trong: Hai chimg giam hap thu
Tiéu chay
Nghién rudu
Mat Mg?* qua than;
Diing Igi tiéu

Cudng aldosterol
Cudng can giap nguyén phat

2.7. Khoang trong anion gap
Trén thyc t& cac ion nay dudc tinh theo cong thie
Anion gap = { [Na" ] + [K'] } - { [ C]] + [HCO3] }
=12-20 mmol/L
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Theo cach tinh nay khoang trdng khoang 12 -20 mmol/L, s& lu’dng nay c6 thé
tang lén gadp vai l4n khi ¢6 réi loan céc anion hitu cg va vé cg, ho#c ca 2 trong suy
than va nhiém acid trong dai thao ducng Kali la cation cha y&u cha dich nét bao,
ndng d6 K'ndi bao khodng 110mmol/L g&p 30 14n so véi K* ngoai bao. Néng d6 Na®,
Cl dich ndi bao chi khodng 10mmol/L. va 4mmol/L. Cac anion trong néi bao bao
gbm: Protein, phosphat, va mdt 8 chat khac khéng khuyech tan dude qua mang té
bao. Viéc tinh anion gap c6 gia tri trén lAm sang khi c6 réi loan thing bing acid-
base. HAu hét cac may phén tich dién giai tu doéng hién nay déu tinh toan duge
thong s nay.

Anion gap tdng do giam céc cation khdng dinh lugng duge trong cac trudng
hgp giam K, Ca®* hodc Mg®, tuy nhién diéu nay hiém gap trén lam sang. Cac loai
acid v6 cd nhu phosphat, sulphat tich tu lai do giam ehdc nang than hoic su tich tu
cac acid hitu co trong nhiém acid lactic, acetoacetic thudng 12 nguyén nhéan gay
tang anion gap. D& trung hoa céc cac anion tich tu nay luong ClI', HCO,” giam di
dan dén tang anion gap.

Ngo doc dudng tiéu hod cac chat nhu: methanol, ethylen glycol, salicilat ciing
gdy tang anion gap. Dung liéu cao thuéc khang sinh nhu penicillin, carbenicillin
chita Na* giy giam anion dinh lugng duge do d6 1am ting anion gap.

Gigm anion gap it gip, trén 1am sang c6 thé gip trong trudng hdp ting albumin
mau. Sy gidm anion protein c6 thé do bl trix khi cac anion dinh lugng duge tang 1én.

3. DIEU HOA THANG BANG DIEN GIAI

Khi khéng ¢6 sy chénh léch thAm thdu qua mang t& bao, co ché dap dng dé duy
tri thé tich dich t& bao 1 bom Na*- K*. Uc ché& bom nay (ding ouabain) do tang
néng d6 Na* va gidm K* trong t& bao , va vi vay, giy giam dién thé& mang. Dé duy
tri sy trung hoa dién tich, ion Cl~di vao t& bao nguge vé1 Na'. LUOHg ion di vao té&
bao 16n hon lugng ion di ra, diéu nay tao nén mdt sy chénh léch tham thau din dén
vVan chuyen nude vao trong té€ bao,

3.1. Hoat déng cha bom Na’- K* dugc diéu héa béi nong dé Na* ndi bao

Néu néng d6 Na’ noi bao téng 1én, hoat dong cia bom Na'- K* ting 1én va ion
Na® bi bom ra ngoai t& bao. Véi cach hoat ddng nay t& bao tu bao vé nhd thay déi
thé tich dich. Tuy nhién thé tich t& bao eiling ¢6 thé duge diéu hoa nho nhitng chat
tao sy thdm thiu trong t& bao Vi dy, nhiing t& bao nio thich Gng véi sy ting ASTT
ngoai bao bang cach ting ndng d6 cac acid amin.

3.2. Than

Chdc néng chinh caa than la duy tri thanh phan , ASTT,va thé tich dich ngoai
bao. Piéu hoa thang bang acid- ase lén quan chit ché véi chite néing nay. Than loai
bé céc san phim cin ba cla chuyén héa nhu ure, acid uric, creatinin, gid lai nhutng
chét dinh dudng nhu glucose, acid amin, protein. Than ciing tham gia chuyén héa
va loai bé nhiu chét doc va thude khéi co thé.Chite ning cla than duge didu hoa
boi hé théng néi tidt gdm cac hormon peptid va steroid. Thén cing la mdt ¢d quan
ndi tiét, né sdn xuét ra renin, 1,25(0H), vitaminD va erythropoietin c6 tdc dong
l&n 4p sudt mAauy, calei ndl moi va cie san phim cta hdng ciu.
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3.3. ADH va hé angiotensin trong réi loan nudc va dién giai

Thong thudng, mic dit lugng nude hap thu thay d&i 16n, ASTT huyét thanh van
duy tri trong giéi han hep. Cac thy thé tham thiu kich thich giai phong ADH va
cim giac khat clia viing dudi ddi dap Ung vdi su bién d6i ASTT huyét tuong. Su bién
i thé tich tuAn hoan din dén bai tiét ADH do kich thich cac thu thé nhay cam véi
ap suft.

Sy du nudc lam tang thé tich huyét tuong, dong mau td1 than va do loc cau
than (GFR). Hién tugng nay uc ché& sy san xudt renin va toan b hé renin
angiotensin. Do d6 nong d¢ aldosterol giam dén dén gidm tai hap thu Na’ va mat
Na* qua nudc tidu. Sy thita nude cing lam loang huyét tuong gay giam ASTT. Hon
nita, théng qua hoat dong cua cc thy thé tham thau & dudi ddi, sy giam ASTT tc
ché cam giac khat va su bai tiet ADH. Giam ADH dén dé&n ting bai ti€t nudc.Tom
lai, dap Gng véi su du nude 1a sy tang didu hod nude va bai tiét Na'. Thiéu nudc
(m&t nude) ddn dén giam dong mau qua than va sau dé 1a gidm thé tich huyét
tuong. Hién tugng nay kich thich hé angiotensin, aldosterol gy téng tai hap thu
Na*. Mat nudc 1am ¢b dac huyét tuong gly tang ASTT huyét tudng, kich thich cam
gide khat va bai tiét ADH, do d6 tang tai hap thu nude & Sng lugn gan. Tom lai, dap
{ing voi sy méit nudc 1a sy gid Na* va nude

4. DANH GIA TINH TRANG NUGC VA DIEN GIAI

Pay la yéu td quan trong trén 1lam sang. Dé gitp viée chdn doan va diéu tri
bénh trén lam sang, ngoai viéc kham thyc thé va hdi tién si bénh can dinh lugng

il

nhiing théng s sau dé danh gia tinh trang nudc va dién giai:

— Néng db cac chit dién giai huy#ét thanh: t8i thi€u cin edc thong 86 nhu néng
d6 Na*, K", C¥; HCOy, ure va creatinin huyét thanh.

— Tinh trang thing bing acid base: ndng db jon H' trong méau hay pH, pCO,, pO..

— Néng db albumin huyét thanh, ASTT huyét thanh,.

~ Thé tich nudc tiéu.

P&i vai bénh nhan réi loan nude va dién giai nam tai bénh vién thi viéc lap bidu

5 thé dich hang ngay bao gbém lugng nude hip thu va dao thai 14 viée can lam.

5. PHUONG PHAP DINH LUQNG CAC YEU TG THANG BANG NUGC VA
DIEN GIAI

5.1. Xac dinh ASTT

. MAu: thudng ding huyét thanh hodc nudc tiéu, huyét tudng khong duge su
dung vi anh hudng caa cic y&u t6 dong mau sé gy sai 8.

— Phudng phap dinh lugng: dinh lugng ASTT duya trén dac tinh hoa tan cia
mbdt dung dich ¢6 s6 phén i hoa tan trong mdt kg dung mdi (ddc tinh phy
thudc s6 lugng), nhu sy thay adi diém dbng va ap sudt hoi. Xac dinh db ha
didm ddng vA sy gidm ap sudt hoi (diém sudng hay dd nhiét ngung) la hai
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phudng phap thudng duge st dung dé xac dinh ASTT. C6 mot s8 loal dung
cu dé do ASTT goi 14 tham thau k& (osmometer) duge ban trén thi trudng.

Loai ASTT k& hoat déng dya trén nguyén tic do dd ha diém déng du’dc t18éu
chuin hoa nhd diung dung dich NaCl tham chleu Huyét thanh va nude tleu dem
phéan tich duge li tim bo cén. Léy mot Iugng miu nhat dinh vioe cdc dung miu, cho
vao may phan tich. Trong may mau sé bi lam lanh xuong -7°C va bat ddu qua trinh
dong bang. Khi nhiét 4§ dat trang thai can bang diém dong sé duge xac dinh. Két
qua ASTT huyét thanh va nude tidu s& duge thé hién badng mOsmol/ke.

Mau ASTT (mOsmol/kg)
Huyét thanh ’ 275 - 295
NG tidu (24h) 300 - 900
Ti s6: Nudc tiu/huyét thanh 1.0 - 3.0

5.2. Phan tich mét sd ton huyé&t thanh
5.2.1. Pinh luong Na*

Nguyén téc dinh lugng Na* dya trén hién tugng 1a su chénh léch dién thé gita
hai bén mang thuy tinh nhay cam véi Na®, su chénh léch nay do hai dung dich has
bén mang c6 gid tri Na* khac nhau. Sy chénh 1éch dién thé nay (E Na®) tuong ing
v&i néng d4 ion Na* ctia hai dung dich. Dung dich dém bén trong dién cuc ¢6 nong
d6 Na* ¢& dinh biét trudec Na* 0 vi vAy hiéu dién thé E Na* tudng duong vdi gid tri
nong d6 Na* cia miu Na*x can phéi do. E Na* dugc tinh nhu sau:

E Na* =-61,6 mV x (Na*x - Na*0) & 37°C
(61,5 1a yéu td Nernst).

Hé thong dan cua dién cye gém hai dién cuc: 1 dién cye do va 1 dién cye tham
chiu. Pién cuc do gdm c6 hé théng din ndi vdi phid ngoai mang thuy tinh mao dan
qua dung dich dém din dién. Dién cyc tham chiéu ¢4 hé théng din ndi bén trong
mang thuy tinh mao din qua dung dich dién gidi tham chiu va mau cdn do. Nhd
hé két néi nhu vay, sy chénh léch dién tich do Na” cta miu va Na* 0 giita hai bén
mang thuy tinh nhay cAm Na* duge dan t6i bd phan khuyéch dai va do.
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E Na*l Mmol/L

Dién cuc tham chiéu

Pién cuc do
Hé théng dan
Dung dich dién | El=S :
gidi ?ﬂa*‘ 0 e L Dung dich tham chiéu
Fi5 thiing toe = i _—__-'_Z__"E L&p mang tham chiéu

- Mang ngan

Mang thay tinh
nhay cam Na'

I
1

.w[;

Mao quén do mau

Hinh18. C4u tao dién cuc va so do do Na*

Ldy méu: Huyét thanh, huyét tuong, nudc tiéu déu c6 thé dung dé dinh lugng
Na. Khi diing mAu huyét tuong c6 thé chéng déng bang heparin. V3 t&€ bao mau
khéng anh hudng nhiéu téi nong do Na.

5.2.2. Dinh luong K*

Nguyén tdc dinh lugng K* dya trén hién tugng chénh léch dién thé gitia bén
mang PVC (c6 kha nang cho ion K* thim qua ), mang nay ngén céch hai dung dich
cod nong d6 K* khac nhau. Su chénh léch dién thé nay (E K") tuong tng vdl su chénh
léch nong d6 ion K* ctia hai dung dich. Dung dich dém ben trong c6 nong do K+ 0
khéng d6i vi vay chénh léch dién thé E K' tuong dng véi nong d6 K* ciia méiu cin
dinh lugng.

EK'=-61,5mV x(K'x-K'O)d 37°C.
(-61,5 1a yéu t6 Nernst)

C#u tao dién cyc K* gidng nhu dién cuc do Na’, khi thay mang PVC nhay cam
K* va dung dich dém K'O.

Lé&y méu: Huyét thanh, huyét tuong, nudc tidu déu c6 thé dung dé dinh lugng
K*. Tuyét d6i tranh gay vd t&€ bao mau vi néng dd K* rit cao trong hong cau. Nén
phén tich ngay sau khi tach huyét thanh hodc huyét tudng.
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5.2.3 Dinh lugng Ca™

Nguyén tae dinh lugng Ca®* dua trén hién tugng chénh léch dién thé giita bén
mang PVC (c6 kha nang cho ion Ca? thim qua ), mang nay ngan cach hai dung

dich ¢6 ndng 46 Ca®" khac nhau. Sy chénh léch dién thé nay ( E Ca®") tuong Gng v&

sy chénh l&ch nong do ion Ca?* ctia hai dung dich. Dung dich dém hén trong ¢6 nong
d6 Ca®0 khong doi vi vay chénh léch dién thé B Ca™ tuong dng véi nong 46 Ca®”
ctia mAu can dinh lugng.

E Ca®* =-30,756 mV x ( Ca®'x — Ca2'0) 4 37°C.
(-30,75 12 y&u t6 Nernst)

Cau tao dién cyc Ca?* gidng nhu dign cuc do Na*, khi thay mang PVC nhay cam
Ca® va dung dich dém Ca™0.

L&y méu: Huyét thanh, huyét tuong déu cd thé dung dé dinh lugng Ca’. Khi
dung miu huyét tudng ¢b thé chéng déng bing heparin.

5.2.4. Dinh lugng ion CI’

Nguyén thc dinh lugng ion CI" va phuong phéap do tudng tu nhu dinh Iugng cée
ion Na*, K*, Caz". O day E CI" duge tinh nhu sau:

ECI=-61,56mV x (Clx - CI"0) & 37°C.

(-61,5 12 yéu t6 Nernst)

Dién cuc do ¢d mang PVC thim CI vi dung dich dém Ci-duge st dung.
Clo huyét : Binh thusng 97-100 mmol/L

Cl' thudng di kém Na’ nén cic nguyén nhan gy tang hay giam Na' cling tuong
ty véi Cl

5.2.5. Dinh lugng Li’

Nguyén tée dinh lugng ionLi” va phuong phap do tudng tu nhu dinh lugng cac
ion Na*, K*, Ca®. O day E 14" duge tinh nhu sau;

ELi*=-61,5mV x (Li'x - Li*t0) &37°C.
(-61,5 1a y&u t& Nernst)
Pién cyc do ¢6 mang PVC th&m Li* va dung dich dém Li" duge s dung.

Lithi huyét: La yéu to vi lugng, sd phan bé & hai khu vue ndi va ngoai bao
tuong duong nhau, Li* ¢6 thé duge van chuyén qua mang nhd bom Na’ - K*.

Binh thudng: 0,003-0,009 mmol/L:

Li* duge dung trong didu tri bénh tAm than (trAm cam) va nhat thiét phai dinh
Jugng dé diéu chinh lidu didu tri. Khi nong do 1a° trong huyét tuong 1,6 — 2,0
mmoV/L ¢6 thé da co triéu chimg nhiém doc.
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5.3. Phan tich cac y&u t& dién giii trong nuéc tiéu

Pinh lugng cac chat dién giai trong nudc tiu néi chung khéng ¢6 gia tri chén
dodn cao trén 1Am sang vi ¢6 nhidu yéu t& anh hudng tdi sy bai tiét cac chit dién
gidi ra nude tidu. Cac yé&u t6 khac nhu thice dn, lugng nude, thing bang acid-base,
thuoc udng, bénh tat... déu anh hudng t6i nong dd cdc chat dién giai trong nudc
tidu. Tuy nhién, viée dinh lugng cic chit dién giai trong nudce tiéu ciing cho ching
ta mdt s& thong tin 6 ich trong mot sd trudng hop nhét dinh.

Khi Na* huyét thanh giam, dap ting binh thudng cGa thin 12 gidm bai tiét Na’ va
Na* niu gidm. Vi vay, khi chlc ning than binh thutng, Na’ ni¢u < 20mmol/L do
mét Na* ngoai than nhu mét qua &ng tiéu hod, mot nguyén nhén lam giam Na" mau.
Trai tai, néu Na* nigu >20 mmol/L kém theo Na® huyét thanh giam diéu nay chimng
td mat Na* qua than va do chdc nang than bi tén thuong, khéng giii duge Na*

Néng d6 K" nudc tidu it c6 gia tri ldm sang nhu néng dé Na* nhung ¢6 thé dung
dé nhiing trudng hgp giam K' huyét khéng gidi thich duge. K niéu < 10 mmol/L,
phan anh chic nang than git K* binh thudng, nguyén nhén khac gy mat K" nhu
mat qua 6ng tiéu ho4, hay khau phan an khong 4. K* niéu > 10 mmol/L: chi diém
gidm chic ning than do diéu tri thude 1gi tidu, nhiém kiém, qué mitc aldosteron,
bénh than...

T{ s6 Na’/K*: Dinh lugng K' niéu con gitp tinh ti 1¢ Na*/K'. Binh thudng ti 6
Na*/K* = 2:1 tic ndéng do Na' nigu gap doi K’ niéu. Trong bénh tdng nang
aldosterol ty s6 nay bi ddo ngudc, ¢6 thé t6i 1:40, diéu nay cho thay tang tai hap thu
Na* va tang dao thai K. Trong thiéu nang aldostero! ti s6 nay c6 thé 1én téi 10:1.
Theo dbi lugng K™ niéu con quan trong trong phat hién sy mét cdn bang K man
tinh trude khi K* huy&t thanh gidm trong mot s& bénh.

Cl: Dinh lugng Cl thudng dung trong danh gia tinh trang nhiém klem chuyén
hoa. Cl*niéu <10 mmol/L thlidng do mat Cl" qua da day va dung lgi tiéu trong khi
Cl niéu >10 mmol/L trong réi loan chitc ndng than.
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Chuong 19
KHi MAU VA SU THANG BANG ACID - BASE

MUC TIEU

1. Trinh bay dudge nguyén tac do cac théng 56 khi méau va thiang bing acid-
base: pH, pCO,, HCO,", pO, va 8a0, .

2. Trinh bay dude ¥ nghia 1dm sang clia cac thong sd khi mau va thing bang
acid-base néu trén.

MO DAU

Hang ngay mot lugng 16n O, CO,, H' luin chuyén trong co thé ngudi. Qua
trinh chuyén héa tao ra CO,, CO, hoa tan trong nudc dudi tidc dung chia enzym
carbonic anhydrase (CA) hinh thanh acid carbonic (H,CO,), acid nay phéan ly tao
ion H*. Mi#c du CO, dugc tao ra tit nhiéu ngudén khac nhau nhung pH méau van ludn
hiing dinh, néng d6 ion H* vin duge duy tri 8 mic 36-43 nmol/L hay pH=7,47-7,44.

b6 1a trang thai hi“ing dinh n6i méi vé acid - base. Sut duy tri thing bang acid-base
lién quan dén phéi, hong cdu va than.

Su réi loan thing bing acid - base trong mét s& trudng hop bénh 1y ¢6 thé anh
hudng trye tiép va sau sdc dén moi qua trinh chuyén héa. Vi vay, viée phat hién
s6m nhiing réi loan ciing nhu kip thdoi phuc héi nhiing réi loan thiang bang acid-ase
cho co thé bénh nhéan 14 mét trong nhiing van d€ quan trong trong hdi siic cap cliu.

1. SU DIEU HOA THANG BANG ACID-BASE DO CAC HE PEM CUA CO THE
Béng 19.1. Nhimg hé dém chinh trong cd thé con ngudi

Hé dém Acid Base tudng img Hoat déng dém
Hemaoglobin HHb Hb- Héng cau
Protein Hprot Prot- Néi bao
Phosphat H,PO, HPO2" Noi bao
Bicarbonat CO,-H,CO, HCOS Ngoai bao (huyét tugng)

1.1. Hé dém bicarbonat

La hé dém chi yéu vi né duy tri sy cin bing ap sudt khi vi vAy tao ra mot hé
théng md ¢6 kha nang dém 16n. CO, tao ra trong cdc mé, khuyéch tan qua mang t&
bao va hoéa tan vao huyét tudng. Hé s8 hoa tan CO, trong nude 1a 0,23 néu phan ap
CO, tinh theo don vi kPa (hodc 0,03 mmHg). Vi vay, ¢ diéu kién binh thudng pCO,
= 5,3 kPa (40 mmHg; 1kPa= 7,5 mmHg; lmmHg= 0,133kPa). Néng d6 CQO, hda tan
{(dCQ,) 1a:
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dCO, (mmol/L) = 5.3kPa x 0.23 = 1.2 mmol/L,
Phuong trinh Henderson- Hasselbalch cho phép tinh pH cho hé& dém nay nhu saw

HCO,
0,23 x pCO,

pH=7.4 (néng dé ion H' 40nmol/L) 12 pH trung binh cta dich ngoai bao 8 diéu
kién néng d6 HCO, binh thudng va pCO, binh thudng. Théng thudng nong do
HCO, trong huyét tuong khoang 24 mmol/L nhd phan Gng c6 enzym carbonic
anhydrase (CA) xic tac:

CO, + Hy0 === H,C0; === H'+HG;

pH = pK + log

pK ctia dém bicarbonat la 6,1. Thay nong dé bicarbinat vao phuong trinh
Henderson- Hasselbalch ta c6:

24
1,2

pH =6,1+log

Dém bicarbonat ¢ tac dung han ché t&i da su thay d&i ndng d¢ ion H" khi tang
acid cling nhu tang base trong huyét tuong. Khi acid tang, phan @ng trén xay ra
theo chifu tit phai qua trai giai phéng CO,, CO, dudc loai trit qua phéi. Khi base
tang acid carbonic sé trung hoa OH" trong nudc :

OH + H+ HCO, = H,0 + HCOy

Hé dém bicarbonat k&t ndi v6i mdi trudng xung quanh théng qua trao doi
khi & phéi.

A

e (55T

ar hap thu
ficarbonat
. Bai tiet
(o} H qua
nudc
tidu

Hinh 19.1. Thang bang acid-base
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Ngudn hydro trong cd thé 13 tit acid khéng bay hoi duge cAc cd quan san Xudt
ra, v CO,. C4c t3 chitc tao ion H* nhd phan fing tao HCO,™ . Phéi than va hong cau
déng vai trd quan trong trong viée duy tri pH mau. Phéi diéu hoa sy trao d8i khi véi
khéng khi bén ngoai, CO, duge van chuyén duédi dang HCO;, va gin véi Hb trong
héng ciu. Trong hé dém Hb ion H duge tao ra tit H;CO.. Cac acid khong bay hoi
duge dao thai qua than va 6 than cling didn ra qua trinh tai hdp thu HCG,

1.2. Hé dém ndi bao

Acid tao ra do cic qua trinh chuyén héa va ion H" duge tao ra theo phan {ng
tao CO, ciing duge dém nhd h¢ dém ndi bao. Hé dém ndi bao hay hé dém trong t&
bao chii yéu 1a dém protein va dém phosphat. Ion H' duge san xudt ra & huyét
tudng vao trong cac t€ bao bang cach trao d8i véi ion K*. Didu nay rit quan trong vi
thong qua sy trao déi H* ctia huyét tuong ma néng dé K* huyét tuong tang lén.
Nguge lai, sy tang bicarbonat d khoang gian bao c6 thé duge dém nhg ion H' duge
tao ra tit trong t& bao. Trong trudng hgp nay, ion H* di vao huyét tudng nhd trao ddi
v& K'.va néng do ion K huyét tudng sé giam di. Do vay, khi ndng 46 ion H' tang
lén (trong nhiém acid mau) sé din tdi ting néng d6 ion K* huyét tuong, va khi nong
d6 ion H* gidm (trong nhiém base mau) dan tdi tang ndng 46 ion K' trong huyét
tudng. Tém tit hé dém ndi bao duge md t4 trong hinh 19.2.

Hinh 19.2. H& dém ndi bao
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Trai v4i hé dém trong mau nhiing hé dém ndi bao 12 dg¢m protein va phosphat.
Ion H trong huyet tugng vao t& bio nhd sy trao déi K*. Ton H* tang déan 1én trong
huyét tuong cb thé din dcn tang K* trong huyét tudng va su thigu hut ion H' trong
huyét tuong sé 1am giam nbng dd K* trong huyét tudng.

2. ROI LOAN THANG BANG ACID-BASE

Phdi va than déng vai trd diéu hoa nhanh chong ¢Ac tac nhin giy ra mit can
bang ndi méi vé acid-base, giam t61 da sy thay d6i pH huyél tuong va c6 kha nang
hoat déng b tri khi céc rol logn Xay ra.

Badng 19.2. Su bu trit trong réi loan thang bdng acid-base h6 hdp va chuyén hoa.

Loai rdi loan __Bi&n déi ban ddu Hoat déng b Thai gian bu
Nhi&m acid chuyén héa | Gidm néng d6 HCOC,/ht | Gidm pCO, Phat/gio
Tang pCO,
Nhiém base chuyén héa | Tang HCO'y/hi Tang tai hap thu HCO, & than: | Phat/ gid

tang HCO, /ht

Giam tai hdp thu HCO; & than:

Nhiém acid hé hdp Tang pCO, gidm HCO, /ht Ngay
3

Nhigm base hé hap Gidm pCQ, Ngay J

' Than
Méu 4 3 A
Tébactnyg % Cau than

Ivgn gan

Hinh 19.3. Sy tai hdp thu Bicarbenat 8 than
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Tinh trang r8i loan thang bing acid-base duge phan loai theo nguyén nhén ciia
ching. Dau tién tinh trang rdi loan thang bang acid-base duge phan iAm hai loai;
nhiém acid va nhiém base. Trong d6 nhidm acid 1a tinh trang ndéng d¢ ion H* tang
1én trong cg thé din dén gidm pH mau. Nhidm base 1a tinh trang giam néng d ion
H" trong co thé hay huyét tudng dan dén tang pH huyét tuong.

Nhiém acid mau lai duge phan lam nhidm actd hé hip va nhidm acid chuyén héa.
Nhiém kiém ciing phan thanh hai loai nhu véy. Nhu vay c6 bén loai réi loan chuyén
hoa thiéing bang acid-base chinh, ngoi ra r8i loan hén hop ciing c6 thé xay ra.

l [HCG,]\ Nhiém acid Nhiém base
\ ! chuydn héa chuyén héa:
_ Nhiém acid
iho hap
e

H,CO
N | LA ]
J\ i pCO,
/

Nhiém acid . Nhiém base |
T e e —

Cac qua trinh i Céc qua trinh
gay gidm pH ! gay tang pH
: ‘mau

i
ek e d

it R T

Hinh 19.4. Réi loan thaing biing acid base.

Su tang pCO, hay gidm HCO, dan dén nhiém acid. Sy gidm pCO, hoac tang
HCO', dan dén nhidm base. N&u su thay déi pCO, 1a chd yéu thi goi 1a ré1 loan ho

h&p. Néu su thay d8i chd y&u vdi bicarbonat goi 1a réi loan chuyén hoa,
2.1. Nhiém acid hé hap

Nhiém acid hé hap thutng xay ra d ngudi mée cac bé&nh phéi man tinh, gidm théng
khi phéi do moi nguyén nhan, ¢ mite d trdm trong sé dan dén 16 loan nay. Cac bénh &
phéi nhu : bénh giy cén trd dudng hé hap man tinh, bénh hen ¢6 co thit khi phé&
quan...T4t ¢ nhitng bénh nay c6 thé gay gidm cung cip oxy cho mé (gidm p0O,) va 1
dong CO, lam ting pCO,, pH huyét tuong giam va tang nong d¢ bicarbonat.
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2.2. Nhiém acid chuyén héa

Nhiém acid chuyén héa x4y ra khi cic sin phidm acid khéng bay hdi tdng qua
mitc binh thudng, hoidc qua trinh chuyén héa hay bai tiét ctia chiing gidm.

Mot vi du dién hinh v& nhidm acid chuyén héa 13 bénh dai thao dudng & gial
doan ceto acid, acetoacetat, hydroxybuthyrat tang trong huyét tudng. Nhidm acid
sinh Iy cling c6 thé x4y ra khi gang stc, trong didu kién binh thudng, acid lactic
tang 1én nhanh chéng do sy chuyén héa clia co. Tuy nhién nhiém acid lactic ¢6 thé
nguy hiém dén tinh mang khi mét lugng 16n lactat sinh ra nhu ]a hau qua cla su
thigu oxy trong mé, vi du nhu trong shock.

Sut bai tiét acid hitu cd bi suy giam con do suy giam chde nang than trong cac
bénh than, diy cling 1a m6t nguyén nhan gay nhiém acid chuyén héa.

2.3. Nhiém base hé hap

Nhiém base hd hép thudng rat hiém va y nghia lam qang khong cac. Nhiém
base nhe xay ra khi ging stic, lo 4u, stress hay sét, hau qua cua tang théng khi,
hodc trong thdi ky mang thai.

2.4, Nhiém base chuyén héa

Nhiém base chuyén héa khi ¢6 sy san xuit bicarbonat qua mic xay ra. Hau hét
thudng do giam kali m4u. Nhiém base nang cé thé xay ra nhu 13 hau qua ctta mat
10n H* tir da day ra ngoai do nén nhiéu, hay hut rda da day, vi du rita da day sau
mé hodc trong trl.rdng hgp truyén mot lugng 16n bicarbonat tinh mach cho bénh
nhén khi diéu tri e4p cltu ngiing tim.

2.5. Réi loan thing bang acid-base hén hop

Réi1 loan thang bang acid-base hén hgp thudng din dén thay déi 1én hon vé pH
mau so v§i réi loan don. Cac rdi loan hén hop duge tém tat & bang 19.3 dudi day.

Bang 19.3. Nhing biéu hién vé hoa sinh coa r6i loan thang bang acid-base hdn hop

Nhiém acid hé hdp va chuyén héa

Réi loan pH pCcaQ, Bicarbonat
Nhiém acid chuyén hoa A 4 4

Nhiém acid hd hap 1 0 0

Nhiém acid hén hgp chuyén héa va hd hap W 0 Gidm khong ba 4

Nhiém base hé h3p va chuyén héa (hi€m)

Rdi loan pH pCO, Bicarbonat
Nhiém base chuyn héa 1 0 )
Nhi&m base hé hap 1 ] ¢
Nhiém base hén hgp chuyén héa va hd hap 1 ) 1
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2.6. Nhirng nguyén nhéan rdi loan thang bang acid base thudng gap trén

lam sang

Bang 19.4. Nhimg nguyén nhan réi loan thang bang acid-base thudng gaip trén Iam sang

Nhiém acid
chuyén héa

Nhi&m acid hé hip

Nhi&m kiém
chuyén hoa

Nhi&m kim ho hap

- Bai dudng

- Nhiém acid lactic
- Tén thuong than

- fa chay naing

- Rita da day rubt

- Mét bicarbonat & 8ng than

- Bénh dudng hé hap
man tinh

~ Hen nang

- Ngimg tim (¢ ché trung
tam hé hdp

- Nhugc ¢o hé hdp

- Bién di 18ng nguc

- Nén
- Bom rira da day
- Giam kali huyét

- Truyén finh mach
bicarbonat

- Tang théng khi

- Cac bénh phdilién
quan dén tang thong
khi

- Thiéu méau

- Ngé doc salicylat

- Giam dao thai H* 8 éng than

- Di vat hd hap

3. PHAN TiCH KHi MAU

Pé danh gia su cAn bing acid-base, trén lAm sang ngudi ta cé thé diung nhiing
phuong phap khac nhau. Ngay nay, cac théng s6 pH, pCO,, p0,, néng dé bicarbonat
va nong d6 ion H* trong mau thudng dudge do dé danh gia trang thai thing bing
acid-base ctia co thé.

Dinh higng khi mau 1&4 mét xét nghiém quan trong. CO, va O, duge dinh lugng
khi ¢6 nghi ngd vé giam chic nang hd hap hay tinh trang 6 thé lién quan dén réi
logi thang bang acid-base nhu trong trang thai nhiém cetonic trong bénh dai thao
dudng. Trong trudng hgp giam chiic nang hd hdp két qua dinh Iugng khi mau c6 thé
chi ra su cin thiét phai thd oxy v néu néng hon thi phai hd trg hé hap.

Pé dinh lugng khi mau can 14y mau déng mach, thudng 14y mau & dong mach
quay (cing tay), d6i khi phai 14y mau & ddng mach dui. Thong thudng dinh lugng
pCO,, pO,. pH, va ndng 44 ion H*. Ndng d6 bicarbonat duge tinh toan theo phucng
trinh Henderson-Hasselbalch. Nhiing théng s8 trén dua ra mét bc tranh toan
canh vé tinh trang dém trong mau. May phéan tich acid-base duge thiét k& dé thuc
hi¢n va tinh toan cac théng sd ndy mét cach tu dong. Cac gia tri binh thudng cta
pH, pCO,, pO, dugc trinh bay ¢ bang 19.5.

Bang 19.5. Cac gia tri kh(r mau va thang bang acid-base & ngudi binh thudng

Mau dong mach Mau tinh mach
Nong d6 H* 36 — 43 mmol/L 35-45 mmolfL
pH 7,37-7,44 7.35- 7,45
pCO, 4,6-6,0 kPa 4,7- 8,7 kPa
pQ, 10,5 -13,5kPa 4,0-8,7 kPa
Bicarbonat 23 - 30 mmoliL
Base dém (BB}

T13-TTH3
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Gia tri binh thudng cia khi mau. pH, pCO,, pO,, bicarbonat 1a nhiing théng it
quan trong. Gia tri pH nhd hon 7,0 va 16n hon 7,7 la tinh trang nguy kich, c6 thé
dan dén tid vong. Nong d6 bicarbonat duge tinh toan tit gia tri pH va pCO,

3.1. Nguyén tic chung dinh lugng khi mau

Khi mau duge dinh lugng bang phuong phéap do dién thé (potentionmetry): Dua
trén sy do ludng hidu dién thé gida hai dién cyc nhing trong mt dung dich ion.

3.2. Nguyén tic xac dinh pH

Sy xéc dinh pH dua trén hién tugng khac nhau vé dién thé& xav ra ¢ mang tao
bing thuy tinh dac biét nhay cam v6i pH khi mang nay tiép xuc véi hai dung dich
cd pH khae nhau.

Sy khéc nhau vé dién thé tuong dng véi sy khae nhau vé pH cila hai dung dich.
. E pH =61,5 mV * (pHx - pHo) (¢ 37°C)

Dung dich bén trong dién cuc ¢6 pHo véi gia tri khong d6t. Vi vay hiéu dién thé
E pH la tudng dng véi gia tri pH ctita pHx cAn dude xac dinh. Sd db cdu tao dién cuc
do pH (S¢ db 19.5):

EpH¢ ;’,i}

e e

BS phan khuyéch dai va man hinh

. i e
bién cuc do pH | I. Dién cuc tham chiéu

Hé théng dan

He théng dant.__[ -
[ Dung dich tham chiéu

PempHo'_ I ]
em p ~d
Mang pH thﬁytinhlr-..h_ i

. Mang ngan

Mac dan mau pHx
Hinh 19.5. So dd c4u tao dién cuc

3.3. Nguyén tic xac dinh pCO, (theo Sveringhaus)

Xac dinh pCO, duge dya trén nguyén tde dinh lugng pH gian tiép. Gia tri pH
dude xac dinh bing dung dich bicarbonat (pHx) dung dich nay duge tach tit mau
va duydec xac dmh nhd mang Teflon ¢é thé thim CO,. Qua mang nay, CO,
khuyé&ch tan tit mau vao dung dich bicarbonat cho d&n khi dat dén su can bing
gita hai dung dich. Két gua 1a sy thay d6i pH & dung dich bicarbonat tuong ing
tryc ti€p véi sy khuyéch tan CO, qua mang.
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HCO;
PH = 6,1 + log ————— phudng trinh Henderson Hasselbach
S x pCO,

HCO; néng d bicarbonat tinh theo mmol/L
pCO, carbon dioxid partial pressure theo mmHg
S =0.03 mmol/L x mmHg

Sy thay déi pH dudge xac dinh nhu 1a su chénh léch dién thé hai bén mang pH
ngan cach dung dich bicarbonat va mét dung dich tham chidu véi pH dinh san
(pHo). Hé thong dan phu tao dudng din dién ra bén ngoai mang pH qua dung dich
dan bicarbonat. Day dan dién bén trong dién cuc tao dudng din dién v6i phan trong
mang pH qua dung dich tham chi€u. Sy khac nhau vé dién thé& hinh thanh dugce
truyén dén b phan khuyéch dai va man hinh. So dé cau tao dién cuc do pCO, (So
db 19.6).

pCO;
mmHg

B6 phan khuyéch dai
- vaman hinh

: 74— He tham chiéu
Nap day ’/f/j ’ =
: ,‘f Hé théng dan
' & é,___ P&m pHo
7z
| Mang pH thay tinh
7 Dung dich HCO;

Mang teflon

Mao quan do ]

Hinh 19.6. So d6 c4u tao dién cyc do pCO,

3.4. Nguyén tic dinh lugng pO, (theo Clack)

St dung nguyén ly Polarography dé xac dinh pQ,. Dong dién va dién ap dic
trung dugc st dung trong phép do. Cac phan ti oxy 6 sin trong miu khuyéch tan
qua mang dién cuc Teflon va bi suy giam dién héa trén dién cuc 4m platin & dién ap
phén cuc xac dinh khéng d6i 14 -800 mV.

Thong qua cac dign ti phat ra tit dién cyc 4m di dén dién cyc duong (hé tham
chi€u), tao nén dong dién trong chit dién gidi. Dong dién sé duge khuyéch dai va
thé hién trén may do.

Cudng d¢ dong dién sinh ra do sy thay d6i ndng d6 sé ty 18 véi s6 lugng cac phan
tit oxy khuyéch tan qua mang Teflon. Sd dé c&u tao dién ctic do pO, (Sd dd 19.7)
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Ngudn cung cap Bé& phan khuyéch dai va man hinh

700myY mmHg

L

—~--r

-1 H& tham chiéu

| Cue (+) platin

- Dung dich dién giai
A Than thiy tinh

i Mang teflon 25 yl
|
|

Mao quan do

Hinh 19.7. So dé nguyén tac do pO,

3.5. Cac thoéng s6 khac

Cac théng s6 khac danh gia tinh trang thang bang acid-base dugc tinh todn ti
cac thong sd do duge 6 trén:

194

Kiém du (BE — Base excess): Puge dinh nghia nhu lugng bicarbonat trén(+)
va dudi(-) lugng BE binh thudng (0 mmol/L) va phu thude vao nong do Hb v
gia tri ctia pH va pCO, dinh lugng dude.

Kiém dém (BB-buffer base): La téng lugng céc anion dém cua mAau toan
phan (Hb, bicarbonat, protein, phosphat).

Dy tru kiém (RA-reserve alcalin): La lugng bicarbonat ¢6 trong huyét tuong
dé nhap trung hoa tac khic cac acid xAm vao mau, diy chinh 14 lugng
HCOQ, trong mau. Binh thudng 23-30 nmol/L.

Bicarbonat chuan (SB-standard bicarbonat) (HCO, S): Néng d6 HCO,
chuéan 1a thong s8 cho phan khong théng khi cua thing bing acid-base ma
lai bi tac dong cua chitc nang phdi. Binh thusng tit 10 — 50 mmol/L.
Bicarbonat thue (AB-actual bobarbonate) (HCO, A): La théng s6 cho phan

thang bang acid-base khong do thong khi. Néng d6 HCO, trong huyét tusng
5 pCO, 40mmHg, nhiét 46 37°C,va Hb hoan toan bio hoa oxy.

O, SAT (Oxygen saturation of the Hemoglobin): D¢ bao hoa oxy chi t1 1é&
phdn tram dé gin ctia Hb véi oxy. O, SAT phu thude ndng do Hb.



Chuong 20

PHUONG PHAP XA BINK THANH PHAN CUA NUGC TIEU
BANG MAY PHAN TICH NUGT TIEU TU DONG

MUC TIEU

j. Trinh bay dugc nguyén tic hoat déng chung va so dé khoéi cta mdt may
phéan tich nude tiéu tu dong. :

9. Trinh bay dude nhiing {ng dung ctia may phén tich nudc tidu tu dong.

May phan tich nude tiéu sit dung que thit 10 thong s6 duge st dung dé xac dinh
dinh tinh ty trong nudc tiéu, pH, s0 bach cau, nitrit, protein, glucose, thé cetonic,
urobilinogen, bilirubin va mau trong nudc tiéu duge dya trén nguyén tic quang ké
khiic xa (reflectance photometry). May phén tich nudc tiéu ty dong c¢6 nhiéu loai
khac nhau, vi du: cde may phén tich nudc tiéu tu déng Diditron®, Miditron® Junior,
Dimitron® Junior II va Urilux®*.

1. NGUYEN TAC HOAT BONG CUA MAY PHAN TICH NUGC TIEU TY BONG
1.1. Nguyén téc hoat déng chung ciia may phén tich nude tiéu tu déng

May phén tich nude tiéu ty dong 1a mdt may quang ké khiac xa duge st dung dé
do ban dinh lugng 10 théng s& trong nude tiéu bing cach s& dung thanh nhing
nude tibu, Cac béng dén 2 cue (diod) phat ra anh sang dude su dung nhu ngudn
sang va thdi gian do duge tdi uu hoé dé phan dng hoa hoc va sy tao mau xay ra
trong cac vang phén ng clia thude th.

Dau do trong may chita 3 béng dén b cac bude séng khac nhau. Que thu dude
dst & mot vi trf ¢ dinh va dau do di chuyén trén moi miéng dém thudc thi, bit dau
tit vi tef “tham chiéu”- noi hé thong quang hoce bat dau hoat dong.

Trong qué trinh do, may kiém tra vi trf cia thanh thi dudi dau do bang cach
thuc hién sy kiém tra mot cach chinh xac dong anh sang khic xa duge do. Néu que
nhing duge dat thidu chinh xac dud dAu do, may sé thong bao mot tin hidu “16i".

1.2. Nguyén tac phan tng cha tirng xét nghiém riéng biét trén thanh thit

1. Ty trong nude tiéu: Thi nghigm nay phan 4nh ndng dd jon trong nudc tiéu va
tuong quan chit vdi phuong phéap do khiic xa. V8i su ¢6 mit ciia cac cation,
céc proton s& dude giai phéng boi mét thuée thi hdn hop, tao nén sy thay déi
mau ctia chit chi thi bromthyme! ¢6 mau xanh da trdi sang mau xanh 14 cdy
rHt sang mau vang.
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Sy ¢6 mat etia protein ndng @6 tit 100 dén 500 mg/dL hodc cac cetoacid, ty trong
nude tidu doe duge cé xu hudng ting. Su tang ty trong do néng dd glucose > 1000
mg/dL (>56 mmol/L) khéng duge thé hién & thit nghiém nay.

2. pH nwdc tiéu: Gidy trén thanh thd chda cac chdt chi thii do methyl,
phenolphtalein va xanh bromthymol. Gia tri pH thudng duge thidy ¢ nhitng
ngudi khoé manh nam trong khodng giita 5 va 6.

3. Cde bach cau (leukocytes): Xét nghiém nay thé hién su ¢6 mit ¢lia cac enzym
esterase cua cac bach cau ¢6 hat (granulocyte). Cac enzym esterase cd tic dung
thuy phén este cta indoxyl va indoxyl duge giai phéng sé phan tng véi mudi
diazonium dé cho m6t san ph&m mau tim. Phan ing nay khong bi anh hudng
bdi sy ¢6 mit cha cac vi khuén, trichomonad hodic hdng cAu ¢6 mit trong nude
tiéu. Formaldehyd (m6t chit lam &n dinh) va cac thudc c¢6 imipenem,
meropenem va acid clavulanic cé thé gay phén dng duong tinh gid. Néu ban
than nudc tiéu c6 mau (vi du, do sy c¢6 mat cha bilirubin hogc nitrofuratoin),
phan ving mau ¢6 thé bi ting cudng do sy thém mau vao. Su bai tiét protein
trong nudc tiéu vugt qua 500 mg/dL va glucose vugt qua 2 g/dL ¢ thé 1am giam
cudng d6 mau cha phén Gng; cing c6 thé gip tinh trang nay khi st dung
cephalexin va gentamicin véi cac 1iéu hang ngay cao.

4. Nitrit: X6t nghiém nay dua trén nguyén tic clia xét nghiém cua Griess dac hiéu
véi nitrit. Phan ttng thé hién sy ¢6 mat cha nitrit, vi vay c6 thé phat hién mét
cach gian ti€p cac vi khuéin tao nén nitrit ¢6 trong nude tiéu bang sy déi mau tu
héng dén dd clia thanh thit. Ngay cd mot mau héng nhat ciing Ja mét chi din ¢6
¥ nghia vé su ¢6 mit cia vi khudn trong nude tiéu.

5. Protein: Xét nghiém nay dua trén nguyén tic vé sy thay d61 ndng 46 protein
phu thudc vao mdt chat chi thi v& pH. Chit chi thi nay dic biét nhay vdi
albumin. quinin, quinidin, chloroquin, tolbutamid va su tdng pH (dén 9)
khéng anh hudng dén xét nghiém nay. K&t qua dudng tinh gia cé thé thay sau
khi tiém truyén polyvinylpyrrolidon (ch&t thay thé mau) hodc khi lo dung
nude tidu e6 chita chlorhexidin hoic chita cac vét cla céc chat tiy cd cac nhom
amoni bac bon.

6. Glucose: Su xac dinh glucose trong nude tidu duge dua trén phan {ing dic hidu
glucoseoxidase/ peroxidase. Xét nghiém nay khong bi dnh hudng bdi ty trong,
pH ctia nude tiéu va ciing khéng bi dnh hudng bdi sy ¢6 mat cla thé cetonic
trong nude tiéu. Anh hudng cia acid ascorbic da duge loai trit mt cach hidu qua
dé néng dod glucose 100 mg/dL hodc cao hon ciing khéng bi két qua am tinh gia
ngay ca ¢ nhiing néng d6 acid ascorbic cao.

7. Cdc thé cetonic: Xét nghiém nay dua trén nguyén tac ciia phan dng Legal va c6
d% nhay véi acetoacetic hon 14 véi aceton. Cac chét phenyleeton va phtalein tao
nén mau dd trén thanh thi, do d6 ching rit khic véi mau tim tao nén bdi cac
thé cetonic. va difu nay c6 thé din d&n két qua dudng tinh gia. Cac chéat
captopril, mesna (mudi natri clia acid 2-mercaptoethanesulphonic) va céac chat
chita cic nhom sulfhydryl c6 thé gay nén két qua duong tinh gid.
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8. Urobilinogen: Xét nghiém nay dya trén nguyén tic 13 mudi diazonium phan
{ing tic thi véi urobilinogen dé tao nén mot chat azo ¢6 mau dd. Xét nghiém nay
dac hidu d6i véi urobilinogen va khéng bi dnh hudng bdi nhiing yéu td giy
nhiéu. S& khéng ¢6 mau hoic s8 c6 mau nhat hon mau cia nong do urchilinogen
12 1mg/dL (17 umol/L) thay trong nhiing miu binh thudng.

9. Bilirubin: Nguyén tic cta xét nghiém nay dua trén syg k&t hop cha bilirubin véi
mudi diazonium s& cho mau d5. Ngay ca nude tiéu cho phan tng mau héng nhat
nhit cling la phan dng duong tinh, nghia la ¢6 tinh trang bénh ly. Cac thanh
phan khac ctia nudc tiéu chi cho mau vang véi thude thi nay.

10. Héng céuw: Hemoglobin va myoglobin xidc tac cho su oxy hod chat chi thi 1a
hydroperoxid hitu ¢d chita trong gidy ctia thanh thit. Cac gia tri dudge in ra thé
hién s6 hdng cdu nguvén ven. Cac gia tri trong khoang 5-10 héng cau
(RBCs=red blood cells)/ ul cling duge ap dung cho s& lugng hemoglobin dude
giai phéng tir 5-10 héng cdw/ pL. O cic néng d6 5-10 hdéng cdu/ pL va cao hon, su
tan huyét nhidu ¢6 thé dfin dén cac gia tri cao han cac ndng d§ tuong iing ctia s&
lugng cac héng cAu nguyén ven. Acid ascorbic hdu nhu khéng anh hudng dén
xét nghiém nay.

2. 50 6O KHOI CUA MAY PHAN TiCH NUGC TIEU TU DONG
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1. Den 4. Bo ghi
2. Ving duge xét nghiém (trén thanh thir) 5. BO phan vislly
3. B& phat hién 6. Bo phan hién thi két qua.

3.CACH SU DUNG
3.1. Cach vién hanh may

Trong bai viét nay, ching t6i gidi thiéu tém tat cAc thao tac trong qua trinh s
dung may phin tich nude tiéu tyu déng loai Miditron Junior, loai may dang duge su
dung mdt cach phd bién & nudc ta. Viée st dung may nay rit don gidn. Dé thyc hién
viée do cac thong s nude tidu theo kiéu binh thuong (normal mode) theo ché db tu
dong, tién hanh nhu sau:
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3.1.1. Chuén may

Bat cfng tic, man hinh hién chit “ready < start>”, dén béo hién mau d8, &n
phim “calibrate”.

Man hinh hién chit “insert cal strip”, dén bao hién mau xanh la ciy, dua thanh
chuan vio may.

Khi man hinh hién chi “press <calibr>", dén bao van hién mau xanh 14 cay, lai
an phim “calibrate”.

Khi man hinh hién chit “calibrating”, dén bao hién mau do, chd 1 phit, may sé
in k&t qué chudn may. N&u qua trinh chuin may tét, cic gia tri cta d6 phan quang
s6 thé hién bing cac gia tri %. N&u qua trinh chuin may sai, man hinh sé hién chit
“Cal. Err. **”, phai thye hién lai qua trinh chuan bang mét thanh chudn méi.

Sau khi may duge chufn, tién hanh do mau nude tidu bing thanh thy,
3.1.2. Po mau nudc tidu

S dung nude tiéu tusi, khong duge ly tAm. Trén k§ miu nudc tiéu. Khong dé
mau nude tiéu diing yén qua 2 gid trude khi thi.

Cé thé chon mét trong hai cach do mau nudc tifu sau day:

. Ccfch do binh thuong (normal mode): Cach nay do mdi mau hét 36 giay, nhu
vay c6 thé do 100 mau trong 1 gio. Cach do binh thudng dude tién hanh nhu sau:

1. Man hinh hién chit “ready < start>" thé hién may dang & ch& do do binh thudng,
dén bao hién mau d6, 4n nat “start”, moét tiéng “bip” sé xuat hién va man hinh
hién chii “prepare strip”, ldy mdt thanh thit ra khéi hop.

2. Sau khoang 4 gidy, mdt ti€ng “bip” thit hai xuat hién, man hinh hién chii ‘dip
strip 1”7, dén bao hién mau xanh la cdy nhdp nhay, nhiing sdu thanh thit vao
mAu nude tiéu s§ 1 mot cich nhanh chéng (61 da 1 gidy). Khi rit thanh thit,
chi § got nude tidu thira bam vao mép bén thanh thi,

3. Khi man hinh hién chd “insert strip 17, dén b&o hién mau xanh la cay, dat
thanh th 1 vao may.

4. Sau khoang 20 gidy, thanh thit 1 duge may chuyén vao vi tri do viA man hinh
hién chit “please wait”, dén bao hién mau dd. diau do di chuyén qua va kiém tra
thanh thit néu thanh th& nim ddng vi tri do. Sau d6 man hinh hién chit “dip
strip 27, tiép tuc lap lai qua trinh nay dé do thanh th véi mAu nude tidu tha
hai, réi véi cac mAu nude tiéu tiép theo.

5. Thanh tht thi nhat duge do trong khoang 60 gidy sau khi duge nhiing vio nudc
tiéu. Khi viée do mdi thanh thit duge hoan thanh, cie két qua sé duge tu ddng in
ra. May sé tu dong kiém tra sy c6 mat cua thanh thit 4 vi tr{ do, néu khéng c6
thanh thi, may sé ty déng trd lai vi tri ban dau véi sy hién chi “ready <start>"
trén man hinh.
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o Cdch do nhanh: Viéc do nhanh duge thyc hién nhanh khi 56 lugng mau do
khéng nhidu. Mdi miu do nhanh mét 12 gidy, nhu vay ¢d thé do 300 miu trong 1
gis. May & cdeh do binh thitong khi chu “ready <start>" xudt hién. An phim “set” dé
vao cdch do nhanh, man hinh sé chuyén sang chil “fast mode <start>". Sau @6 tién
hanh do nhu sau:

1. An nidt <start>, mot tiéng “bip” xuét hién va man hinh hién chil “prepare strip”.
L&y mét thanh thi ra khéi hop.

3. Sau khoang 4 gidy, mdt tidng “bip” thit hai xuat hién, man hinh xuét hién chi
“dip strip 1” va dén xanh 14 céy nh&p nhay. Nhing thanh tht s& 1vao méau nude
tidu réi rat nhanh ra, khong dé dinh thita nude tiéu.

T

Khi ch “insert strip 1”7 xuat hién, gai thanh thit s6 1 vao vi tri chd cua may,
dén xanh van sang.

4. Sau 12 giay. mot 1iéng “bfp” s& xufit hién. man hinh xuat hién chit “dip strip 2"
va dén xanh nhap nhay. Nhang thanh thit thit 2 vio mau nude tidu tuong Gng
va quéa trinh duge thyc hién nhu 4 trén. Thanh thd 1 sau d6 duge may chuyén
£t vi tri chd vao vi tri do. Khi chit “insert strip 2 xuft hién, gai thanh thd s8 2
da nhiing nudc tiéu vao khay bat ky lic nao khi den xanh dang séng.

5. Man hinh hién chit “please wait” va dén bat do. Sau 12 gidy, may sé kéu “bip”
va chit “dip strip 3" xudt hién. Nhing thanh thit thd 3 vao mau nude tiéu thit ba
réi lai tiép tuc tién hanh nhu trén véi cac thanh khéc.

6. Sau khi da nhuing thanh thu thi 6 v&o nude tiéu va dat vao vi tri chd do, thanh
thii 2 58 duge chuyén ti vi tri chd do vao vi tri do va duge do. Chit “dip strip 7"
lai xuit hién va dén xanh lai nhap nhay.

=1

Sau khoang 4 gidy, chit “insert strip 3” xufit hién, cai thanh thi tha 3 vao khay
cha may khi dén xanh sang.

8. Sau d6 cit theo cac ménh lénh trén man hinh va tiéng “bip” dé nhung mot thanh
thit méi va gai vio khay khi dén xanh bat sang.

9. Sau khi cac mau nude tiéu dude do. céc 6 1i6u sé dude ty dong in ra. Viée n ¢d
thé duge ditng lai bang cach bAm vio nit <start> hodc dugde tifp tuc bang cach
&n vio nut <reprint/ send>, hodc lai &n nit <start> de ra khoi chuong trinh in.

10. Khi khong ¢on thanh thi nao dude do nita, cach do nhanh sé bi ditt quing vdéi sy
xuat hién dong chi <empty waste tray>. Mudn do thém niia, phai 1ap lai qua
trinh néu trén.

3.2. Danh gia két qua

$au khi thanh thit duge tiép nhan béi may phén tich nude tiéu, nd sé duge doc
béi tia sang khic xa. Cac két qua sé duge 1n trén gidy dudi dang bao cao vdl céc
thuat ngit “neg.” (Am tinh}, “pos.” (duong tinh) ho#ic g1d tri ndng d6. Can e vao gia
tri cha cie k&t qua cua che thong s6 dude ghi trén bang gidy, cb thé biét duge tinh
trang binh thudng hoac bénh 1y ctia méu nude tiéu duge phan tich.

Chu y: Trong truong hgp khong co may phén tich nude tidu, cilng co thé xac
dinh cac két qua trén thanh thit sau khi nhung thanh thi vao nudc tiéu can phén

tich bing mit thudng, mdi gia tri duge thé hién tuong lng vdi giol han nong 46 xac
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dinh. Tuy nhién, khi mot két qua c6 sy khac nhau v& @6 nhay ctia mét va cua hé
thong quang hoc clia may thi s& khéng c6 s gidng nhau gitia két qua doc bing mat
va két qua doc bang may phan tich nude tidu.

Do sy hiéu biét vé Anh hudng ctia mot s thude hodc chét chuyén hoa cla ching
trén cac xét nghiém coén chua duge sang t6 hodn toan, cho nén, trong trudgng hgp
nghi ngd, cAn phdi 14p lai xét nghiém sau khi ngitng sit dung cac thude dé mét thai
gian. Vi dy, mdt lugng 16n acid ascorbic duge dao thai theo nude tiéu cé thé gdy nén
su giam mdt cach gid tao hodc din dén cac két qua dm tinh gid dél véi nitrit vi
bilirubin. Mot sé thude ¢6 thé bién thanh mau dé trong moi truong acid (vi du,
phenopyryridine), diéu nay ¢6 thé din dén két qui duong tinh gia hodc lam bign d6i
mau do6 trén thanh thi déi véi nitrit, protein, urobilinogen va bilirubin.

Chi sit dung cac lo duge rita ky, bao dam sach dé dung nudc tiéu lam xét
nghiém. Viée doc cae két qua dudng tinh gid déi véi cac x¢t nghi¢m mAu va glucose
nude tiéu c6 thé la do cdc chat tdy c6 trong lo 14y nude tidu.

Khéng dude thém céac cha't bdo quan vao nudce tidu,

Khong duge dé cac miu nude tidu ti6p xiic trie tiép vdi Anh sdng mat trai béi vi
anh sang s& oxy hoa bilirubin va urobilinogen , vi vay din dén cac két qua thap mbt
cach gia tao d6i véi hai théng s nay.

4.UNG DUNG CUA MAY PHAN TiCH NUGC TIEU TU DONG

Thanh thé nuée tiéu st dung trong may phan tich nude tidu tu dong duge ciiu
tao don gidn, dé s& dung, c6 d6 nhay va d6 dac hidu cao.

Thanh thd nuéc tidu ]a mét thanh thit nhidu théng s6, duge st dung dé XAc
dinh 10 théng 8, bao gdm: ty trong, pH, bach cfi‘u, nitrit, protein, glucose, thé
cetonie, urobilinogen, bilirubin va mau trong nudc tiéu.

Lai ich cha né 14 cho phép phat hién nhing thay déi bénh Iy trong nude tiéu
mot cach nhanh chéng, chinh xac va dang tin cay.
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GIA TRI CAC THONG SO HOA SINH CUA NGUOT BINH THUONG

=

88 Tén thong s& Chdtlidu m3u | Gia tri & ngudi Viét Nam | Gia tri & ngudi Hoa Ky
B 21 1)
1 | Acid Lactic Huyét thanh | 1,75+ 0,32 mmoliL
2 | Acid phosphatase {ACP) Huyét thanh Nam: 2,5-11,7 UiL
Nir: 0,3-9.2 UL
3 | Acid wic Huyét thanh | Nam: 293,05 + 53,00 Nam: 208-428 ymolfL
NI 197.00+ 42560 N 155-357 umoliL
4 | Aanin aminotransferase (ALTY] Huyét thanh | 11,24 + 420 UL (do @ 25°C) | 6-37 UL
5 i Albumin Huyét thanh | Nam: 56,67 + 5,28 g/l 35-65g/L
NIt 53,72 £4,26 g/L
& | Alkalin phosphatase (ALP) | Huyét thanh 30-90 UL
7 | Amoniac Huyét thanh 17.6-41 umoliL
8 | a-Amylase Huyét thanh 85-290 U/L
Nude tiéu 35-400 Ulgics
9 | g-Hydroxybuthyric acid Huyét thanh 72-182 UL
dehydrogenase {a-HBDH)
10 | Amoniac Huyét tudng 11-35 mmolfL
41 |Anion gap (khoang tréng anion)| Tinh toan 10-20 mmol/L
12 | Aspanat aminotransferase Huyét thanh | 25,10 +£ 8,50 U/L 5-30 UL
{AST)
13 | Bilirubin toan phan Huyét thanh 3-17 pmolil.
lién hop 0- 3 pmol/L
14 | Caici {Ca?") (toan phan) Huyétthanh | 2,10 £ 0,11 mmol/L 2,15-2,65 mmol/L
15 | Calciion hoa Huyét thanh 4,46-1,32 mmol/L
16 | CHE Huyét thanh | 8359 £ 2538 UL Narn: 4600 - 11500 U/L
NI 3900-1080 UL
17 | Cholestero! (toan phan) Huyét thanh | 4,37 + 0,41 mmel/L 3,6-5,2 mmoliL
Cholesterdl ester/ toan phan 65-75%
18 | CK-MB Huyét thanh Nam: < 20 U/L
NIt <15 UL
19 | Clor (CI) Huyét thanh | 111,13 + 2,07 mmol/L 88-107 mmol/L
Nudc tidu (24h) 140-250 mmol/L
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Tiép bang gia tri cac théng s6 hoa sinh cla ngudi binh thudng

I 20 | co, (toan phén) Huy&t thanh 22-29 mmoliL N
21 | Cortisol Huyét tuong | 315,51 £ 112,20 nmolil
Sang: 318,56 = 110,56 Sang: 221-652 nmal/L
Tai: 197,41+7273 Toi: < 138 nmol/L
22 | Creatin kinase (CK) Huyé&tthanh | 26,73 + 66,33 UL Nam: 15-160 U/L
N 15130 UL
23 | Creatinin Huyét thanh | Nam: 83,33 £ 20,50 Nam: 53-106 pmol/L
N 64,95+ 19,80 Nir:  44-97 umol/L
24 | pién di protein huyét thanh: | Huyét thanh
Albumin 56,3 £ 3 52% 53 - 65%
Globulin a1 2.5+ 0,52% 2.5-5%
Globulin o2 8,83 +1,34% 7-13%
Globulin B 11,6 +1,22% 8- 14%
Globulin ¢ 20,6 £2.82% 12-22%
Ty le NG 1,31+ 0,99 1,50 - 2,50
25 | D¢ thanh tha creatinin Nude tidu Nam: 118 + 23,70 Nam: 97-137 mL/phut
N 1144+ 216 Nir; §8-128 mL/phit
26 | D& thdm thau (Osmolality) | Huyét thanh 275-295 mOsmaVkg
Nudc tidu 300-900 mOsmol/kg
{24 gid)
27 | Fructosamin Huyét thanh | 227 + 28 pmolL N
28 | Gamma-glutamyl Huyétthanh | 20,2 £ 1,7 UL Nam: 6-45 U/L )
transferase (GGT) N 5-30 U/L
29 | Globulin Huyét thanh | 33,45 £ 3,55 g/l 12-30 g/l
30 | Cac globbulin midn dich: | Huyét thanh -
lgG 13,68+ 093 giL 8-12 g/l
IgA 3,26 0,11 g/L 0,7-3.12 giL
igM 0,03 017 giL 0,5-2,8 g/l
IgD - 0,005-0,2 g/L
'gE 0.44 £ 0,17 mgiL 0,1-0,6 mg/L
31 | Glucose (khi déi) Huyét tuong | 4,95 + 0,63 mmoliL 3,8-6,0 mmol/L
Dich ndo tuy 2.2-3,9 mmoal/L
32 | Glutamat dehydrogenase | Huyét thanh Nam: < 7,0 UfL
(GLDH) N <50UL
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Tiép bang gi tri céc thong s6 hoa sinh cla nguoi binh thudng

33 1 HOL-C Huyét thanh | <45 tudi: 1,32+ 0,26 Nam: 0,75-1,6 mmoliL
>45 tudi: 1,35 +0,27 Nir: 1,0-1,94 mmoliL
34 | Hemoglobin glycosyl ho# |Mautoan phan | 53 + 0,36 % 4,5-80%
(hdu hét 1a HbA, )
35 | Isoenzym clGa LDH Huyét thanh
LDH-1 14-26%
LDH-2 29-39%
LDH-3 20-26%
LDH-4 8-16%
LDH-5 6-16%
36 | Kali (K" Huyét thanh | 4,46 + 0,44 mmol/L 3,4-5 mmoliL
Méi sinh; 3,7-5,9 mmollL
37 | Khi mau va thang béng |Mau toan phan
acid-base: {déng mach)
PR 7,39 £ 0,01 7,38-7,42
PCC, 42,30 + 2,41 mmHg 35-45 mmHg
HCO*
25,20 + 1,03 mmol/L 22-26 mmol/L
P02 102,10 + 4,21 mmHg 80-90 mmHg
zzo” 97,71+ 2,03 % 96-97%
- 0+ 2 mmol/L
38 | Lactat dehydrogenase Huyét thanh | 117,12 £ 26,25 U/L Nam: 135-225 U/L
(LD N 135-215 U/L
' 39 | LDL-C Huyst thanh | <45 tudk 2,40 £ 0,53 1,48-3,40 mmolf.
>45 tudi: 2,80 + 0,69
40 | Lipase Huyét thanh 7-59 UL
41 | Magnesi {Mg*") Huyét thanh 0,63-1,0 mmol/L
Nudc tidu 3,00-5,00 mmol/ 24 gidt
42 | Natri {Na") Huyét thanh | 142,30 £ 6,26 mmol/L 135-145 mmol/L
Nudc tiéu 40-220 mmol/ L
43 | Nitg ure mau {blood urea | Huyét thanh 2,5-6,4 mmol/L ure
nitrogen: BUN})
44 | Phosphat Huyét thanh 0,87-1,45 mmol/L
45 | Protein (toan phan) Huyét thanh | Nam: 73,10 £ 6,06 g/L 65-83 g/l

Nir. 74,33+482q/l
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Tiép béng gia fri cac thong s hod sinh ctia ngudi binh thuéng

46 | Sat Huyét thanh | Nam: 13,63 £ 4,57 umoliL | Nam: 11,6-30.4 pmoliL
Nir 1485+ 5,15 Nir  8,9-30,4 pmollL
47 | T, Huyét thanh | Nam 1,87 £ 0,45 nmeol/L 1,3-3,1 nmol/L
N 2,10+ 0,42
48 | T,tude Huyét thanh | Nam: 4,93 £ 0,87 pmol/L 1,4-4,4 pg/mL
Nir: 4,90+ 0,96 .
45 | T, do Huyst thanh | Nam: 16,91 £ 3,95 pmolL | 0,8-2,0 ng/dL
Nir: 16,50+ 3,75
50 | Testosteron Huyét thanh Nam: 5,2-22,9 nmol/L
N < 2,1 nmoliL
51 | Thyroxin {T,} Huyét thanh | Nam: 100,04 £ 19,32 58-167 nmoeliL
Nir. 105,27 + 24,32
52 | Transferrin Huyét thanh 25-50 umol/l
53 | Triglycerid Huyét thanh | <40 tudi: 1,20 £ 0,48 0,41-2,15 mmol/L
>40 tudi: 1,53 +0,70
54 | Tropenin T Huyét thanh < 0,1pg/L
55 | T8H Huyét thanh | 1,81 + 0,93 mU/L 0,5-5,0 muU/L
56 | Ure Huyét thanh | 4,8 £ 0,5 mmol/L < 8,3 mmot/L
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