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Nghién ctru xay dwng quy trinh dinh lwong Isoniazid trong
huyét twong bang phwong phap sac ky 16ng két hop dan xuat
héa trwéc cét véi Cinnamaldehyd

Nguyén Thj Lién Hwong**; Lé Thj Luyén*; Nguyén Thj Kiéu Anh**
TOM TAT

Ung dung phuong phap séc ky 1dng hiéu nang cao (HPLC) dé xay dung quy trinh va thdm dinh
phuong phéap dinh lugng isoniazid (INH) trong huyét tuong ngudi. Phuong phap x{ Iy mau: tda protein
huyét tuong bang acetonitril, sau d6 loc. L&y 200 ul dich loc, thém 201 ul H,0, 2,0 duong dich axit
tricloacetic 10%, 40 pl dung dis:h cinnamaldehyd 1% trong methanol, lac xoay 1 phut, dé yén 9 phut
va tiém mau vao may HPLC dé phan tich.

Diéu kién sac ky:

Pha tinh: zorbax SB-CN (150 mm x 4,6 mm; 5 um); véi bao vé cot: 8 mm x 4,6 mm; 5 pm.

Pha déng: methanol - dung dich natri acetat 5 mM - dung dich axit acetic bang (42:57:1).

- T6c d6 dong: 1,5 ml/phat.

- Thé tich mau tiém: 20 pl.

- Detector UV, bu6c séng phat hién: 330 nm.

Phudng phap dugc thdm dinh~d§y dd veé tinh chon loc, khoang tuyén tinh, giéi han dinh lugng, do
chinh xac, dé dung theo hudng dan ctia FDA; tién hanh don gian, nhanh, véi dé tin cay dam bao, cé
thé (ing dung dé dinh lugng INH trong huyét tuong bénh nhan (BN) lao.

* TU khoa: HPLC; Dan xuat hoa; Isoniazid; Néng d6 thuéc trong huyét tuong.

Study on determination of Isoniazid concentration in human
plasma by liquid chromatography using pre-column
derivatization with cinnamaldehyde

SUMMARY

An HPLC method was developed to determine concentration of isoniazid in human plasma. Sample
treatment: 1,000 ml of acetonitrile was added to 500 ul plasma sample containing isoniazid. Mixture
was vortexed for 5 minutes prior centrifugation at 12,000 rpm in 40C for 15 minutes. The supernatant
layer was filtered. A 200 ul of filtrate was added to 20 ul water, 2,0 ul of a 10% (m/v) aqueous
trichloacetic acid, and 40 ul of a 1% cinnamaldehyde solution in methanol, mixed for 1 min, left at room
temperature for 9 minutes, then 20 ul volume was injected into the HPLC system.

*Bo YtE
** Pai hoc Dugc Ha Noi
Phan bién khoa hoc: PGS. TS. Nguyén Van Minh
The chromatographic conditions were as follows:
- Column: zorbax SB-CN (150 x 4.6 mm; 5 um), and precolumn 8 mm x 4.6 mm; 5 um.
- Mobile phase: methanol - 5 mM sodium acetate solution - glacial acetic axit solution (42:57:1).
- Flow rate: 1.5 mi/min.
- UV detector: 330 nm.
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The method was validated on the following criteria: selectivity, linearity, accuracy, limit of quantitation,
limit of detection. Experimental results show that the analytical procedure is rapid, simple, accurate and precise.
* Key words: HPLC; Derivatization; Isoniazid; Plasma concentration.

DAT VAN DE

Trong nhiing nd3m gan day, tai Viét Nam
d6 ap dung xac dinh néng dé thudc chéng
lao trong huyét tuong dé danh gia dudc
dong hoc va sinh kha dung rifampicin
(RMP), isoniazid (INH), pyrazinamid (PZA)
la nhiing thuéc choéng lao thiét yéu ding
dong thdi trong phac dé diéu tri bénh lao.
Do néng dd INH trong huyét tuong BN rat
thdp, can phai xay dung quy trinh dinh
luong bang HPLC két hop dan xuat hoa dé
tang kha nang phat hién INH trong huyét
tuong.

Trong bai bao nay, chung t6i cong b6 két
qué nghién cuu quy trinh va thdm dinh
phuong phap dinh lugng INH trong huyét
tuong bang HPLC.

VAT LIEU, PHUONG TIEN VA
PHUGNG PHAP NGHIEN cUU

1. Thiét bi va hoa chat thi nghiém.

* Thiét bi:

- Hé théng may HPLC (Spectra System
Thermo Finigan - My).

- May I4c xoay Labinco (Ha Lan).

- May siéu ly tdm lanh (Sartorius - D(c).

- Can phan tich Mettler (Thuy SY) véi do
chinh xac 0,1 mg.

- Mang loc cé dudng kinh 16 loc 0,45 um;
0,2 um.

- Dung cu thuy tinh can thiét cho phong
thi nghiém

* Hoa chét:

- Methanol, acetonitril dung cho HPLC
(Merck - B(c).
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- Axit tricloacetic, natri acetat loai tinh
khiét phan tich (Merck - Dirc).

- Cinnamaldehyd loai tinh khiét phan tich
(Sigma - My).

- Chat chuén quéc gia: rifampicin (RMP),
isoniazid (INH), pyrazinamid (PZA) (Vién
Kiém nghiém thuéc TW).

- Huyét tuong trdng (Vién Huyét hoc
Truyén mau).

- Huyét tuong ngudi uéng thudc diéu tri
lao c6 INH (lay & thdi diém 2 gid sau khi
udng thudc).

2. Phuong phap nghién ciru.

* Céach pha dung dich chuén:

Pha dung dich chudn géc: can chinh
xac riéng cac chat chudn 80 mg PZA, 30
mg RMP va 10 mg INH cho vao cac binh
dinh md&c 10 ml. Hoa tan trong 10 ml
methanol dudc dung dich chudn géc cb
néng do tuong (ng 1a RMP 3 mg/ml, PZA 8
mg/ml va INH 1 mg/ml.

Dung dich URS: lay 0,1 ml dung dich
chuédn géc cho vao binh dinh mic 10 ml,
thém huyét tuong trdng dén vach, Iac déu
thanh dung dich URS ¢ néng dd INH 10 pg/m.

* Xay dung va thdm dinh phuong phéap
dinh lugng INH trong huyét tuong nguoi:

- Xay dung phuong phap dinh lugng:

+ Phuong phap x{ ly mau: tda protein
bang acetonitril nhu trong nghién ciu vé
dinh lugng néng d6 déng thai PZA va RMP
tr huyét tuong ngudi. Sau d6, dan xuat hoa
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béng cinnamaldehyd dé tang dd nhay khi
dinh lugng INH.

+ Xay dung chuong trinh sic ky: lua
chon diéu kién sdc ky thich hop vé cot sac
ky, pha dong, luu lugng dong, thé tich tiém,
budc séng hap thu cuc dai dé phan tich.

- Thdm dinh phuong phap dinh lugng:
dua vao quy dinh cla FDA [4] vé thdm dinh
phuong phap phéan tich thudc trong dich
sinh hoc, ti&n hanh thdm dinh phuong phap
xay dung theo cac chi tiéu: tinh chon loc,
khoang tuyén tinh, d® dang, do chinh xac,
gi6i han dinh lugng va gidi han phat hién.

KET QUA NGHIEN cUuU

1. Quy trinh dinh lugng INH trong huyét
tuong.

* Xt ly méu:

- XU ly mau bang phuong phap tla
protein huyét tuong: hut chinh xac 0,5 ml
huyét tuong c6 chia INH vao éng nghiém
c6 nut xody, thém 1 ml acetonitril, 1ac xoay
5 phat. Ly tdm véi téc do 15.000 vong/phat
3 4°C trong 15 phat. Hut phan dich trong va
loc qua mang loc ¢6 dudng kinh 16 loc 0,2 pm
dugc dich loc.

- Dan xuét hoéa dich loc: 18y 200 ul dich
loc, thém 20 ul H,O, 1ac nhe trong 15 giay.
Thém 2,0 ul dung dich axit tricloacetic 10%,
l&c xody trong 1 phat. Thém 40 ul dung dich

cinnamaldehyd 1% trong methanol, l3c
xody trong 1 phut. D& yén trong 9 phut va
tiém mau vao coét HPLC.

* Chuong trinh sé&c ky:

- Pha finh: cot sac ky zorbax SB-CN (4,6
x 150 mm; 5 um), béo vé cot: 8 x 4,6 mm; 5 um.

- Pha déng: methanol - dung dich natri
acetat 5 mM - dung dich axit acetic bang
(42:57:1).

- Luu lugng dong: 1,5 ml/phut.

- Thé tich tiém mau: 20 pl.

- Bu6c séng phat hién: 330 nm.

- Nhiét d6 phan tich: nhiét dé phong.

- Thdi gian phan tich: 14 phut.

2. Tham dinh phuong phép dinh Iugng.

* Tinh chon loc cta phuong phap doi voi
INH:

Do BN lao diéu tri phac dé c6 dong thai
INH, RMP, PZA, nén chung t6i khao sét tinh
chon loc clia phuong phap déi véi INH trong
mau huyét tuong c6 mat cda RMP, PZA.
Phan tich mau huyét tuong trdng, huyét
tuong thém INH, huyét tuong thém déng
thoi INH, PZA, RMP, huyét tuong BN diéu
tri lao c6 INH. X ly mau va tién hanh chay
sac ky.
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Hinh 1a: Sac ky d6 mau huyét
tuong trang.

Hinh 1b: SAc ky d6 mau huyét
tuong tréng thém INH.

Hinh 1c: S&c ky d6 mau
tuong trang thém INH, PZA va
RMP.

huyét

Trén sic ky d6 cla mau huyét tuong
thém INH va mau thém dong thai INH, PZA,
RMP, pic cla INH & 5,8 phut, pic gon, can

Tu dung dich chudn URS clia INH, pha
lodng bang huyét tuong trdng thanh day
mau cé néng doé INH tir 0,25 - 10 pug/ml. XU
ly mau va phan tich. Thiét 1ap méi tuong

daéi, tach t6t. Trén sic ky d6 clia mau huyét
tuong trang khéng xuat hién cac pic tai vi tri
Ung véi pic clia INH.

quan gita dién tich pic v6i néng dé INH
trong khodng néng d6 khao sat, thé hién
bang dudng hdi quy tuyén tinh va hé sé
tuong quan .

* Khoang néng do tuyén tinh:

Nong d6 INH Dién tich A (mAU x gidy) INH
(ug/ml) (mAU.s) 1.200.000
0,25 37.120 .00.000 //
0,5 66.460 800.000 /
1 128.494 600.000 /
2 232.302 400.000 e
581.968 200.000 /
10 1.108.035 0 ' ‘ | | | |
0 2 4 6 8 10 12
Phuang trinh héi quy C (ug/ml)
y =110.060 x + 15.126
hé s6 tuong quanr = 0,9995 Hinh 2: M&i tuong quan gitta dién tich pic
X -nong do INH, y - dién tich pic va néng d6 INH trong huyét tuong.

* Gidi han phat hién (LOD) va gi6i han
dinh lugng (LOQ):

T& mau huyét tuong trdng, thém chuén
INH d& dudc néng d6 0,25 - 0,125 - 0,0625
ug/ml. Phan tich cac mau. Méi mau tién
hanh 3 1an song song. Tinh trung binh cla
ty s6 chiéu cao pic INH (S) so véi chiéu cao

nhiéu dudng nén (N) cla 3 lan tai mdi ndng
dod khdo sat. Tai ndbng dd c6 ty s6 S/N bang
10 1a LOQ, ty s& S/N bang 3,3 Ia LOD.

Két qua: gidi han dinh Iugng INH (LOQ) =
0,0625 pg/ml; gi6i han phat hién (LOD) =
0,019 pg/ml.
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* P06 chinh xac:

Chuén bi cac mau chira INH trong huyét
tuong trdng véi 3 mic ndng dd khac nhau:
0,75, 5,0 va 7,5 ug/ml. X Iy mau va tién
hanh sic ky. Xac dinh do chinh xac bang
céach dinh lugng tai 3 néng dd, méi néng do
lam 6 l1an song song. Tinh d6 léch chuédn
tuong déi (RSD) gilra nhirng 1an dinh lugng,
gia tri RSD phai < 15%.

Bang 1: Két qua khao sat do chinh xac
clia phudng phap phan tich.

NONG DO INH THUC 0.75 5.0 75
(ng/mi)

No6ng d6 INH xac dinh 0,644 | 5,06 | 7,82

dugc (ng/ml)

0,703 | 511 | 7,17

0,671 | 4,96 | 7,08

0,715 | 5,05 | 7,26

0,715 | 5,57 | 7,09

0,688 | 5,15 | 7,36

X 0,689 | 5,150 |7,300

RSD% 4,03 421 | 3,78

RSD% clia INH & néng dé khao sat nam
trong khoang tir 3,78 - 4,21% (< 15%), dat
yéu cau vé dd chinh xac theo quy dinh vé
phan tich thuéc trong dich sinh hoc.

* B dung:

Xéc dinh dd dung dua trén so sanh ndng
dd INH dinh luong dugdc véi ndng dé thuc (ty
I& tim lai) 8 3 m{c néng d6 nhu phan danh
gia dé chinh xac.

Béang 2: K&t qua khao sat do dang.

NONG DO INH THUC
(ng/ml)

5 ‘ 7,5

0,75 ‘

N&ng d6 xac dinh dudc | 85,86 | 101,13 | 104,26
so vGi néng dé thuc

(%) 93,71 | 102,17 | 95,66

89,47 | 99,28 94,45

95,29 | 100,94 | 96,85

95,29 | 111,47 | 94,57

91,77 | 103,01 | 98,18

X 91,90 | 103,0 97,33

Ty I& tim lai 12 91,90 - 103% (nam trong
khoéng cho phép 85,0 - 115,0%), chiing t4
phuong phap c6 dé dung phu hdp véi yéu
cau dai v6i phép phan tich thuéc trong dich
sinh hoc.

BAN LUAN

* Phuong phap xtr ly mau: phuong phap
tha protein vGi acetonitril. Trong nghién cGu
vé dinh lugng dong thsi RMP va PZA,
chung t6i da dé cap dén phuong phap xu ly
mau huyét tuong cé ca INH va PZA, RMP.
Phuong phap nay nhanh, don gian, dam
bdo su 6n dinh cla hoat chat. Tuy nhién,
dung acetonitril d& chiét va khéng bay hoi
dung méi trudc khi phan tich nén mau th{r bi
pha loédng, do d6 d6 nhay cla phuong phap
bi giam dang ké.

Trong thuc t&, néng dd INH trong dich
sinh hoc ctia BN rat thap, cé thé c& vai chuc
ng/ml. Do d6, phai nang cao dd nhay cla
phuong phap phan tich. Quy trinh dan chat
hoa truéc c6t dinh Iugng riéng INH dap Gng
dudc yéu cau thuc té khi theo ddi nong do
INH trong huyét tuong ctia BN lao. Két qua
cho thay: dap (ing phan tich tang 1&n nhiéu
lan, cling 1 néng d6 INH la 10 pg/ml huyét
tuong, néu dinh lugng theo phuong phéap
truc ti€p (dinh luong déng thoi 3 chét),
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khéng tao dan xuét trudc cot [1], cho dap
ing phan tich 38.247 mAU.s. Con theo
phuong phap cla chung tol, dién tich pic
INH thu dugc 1a 1.108.035 mAU.s, gap
khoang 30 1an. Hon nira, thé tich tiém mau
giam 5 1an (100 pl [1] so véi 20 pl) trong quy
trinh nay, do d6 pic sac ky can déi va hiéu
qué tach t6t hon. Mt khac, khodng nong do
tuyén tinh dugc mé rong va cho hé sé tuong
quan cao han (khoang nong do tuyén tinh la
2 - 10 ug/ml, véi r = 0,990 [1] so v&i phuong
phap nay c6 khoang néng dé tuyén tinh 1a
0,25 - 10 ug/ml, véi r = 0,9995), dap Gng tot
yéu cau phan tich thudc trong dich sinh hoc.

* Vé phuong phap phan tich: diéu kién
sac ky khéng qua phuc tap, pha déng dung
dém acetat va methanol la nhiing dung méi
khoéng qua dat, dé kiém, dé dang trién khai
tai cac phong thi nghiém ctia Viét Nam. INH
tach khdi cac thanh phan tap cé trong mau
huyét tuang vGi thai gian phan tich 14 phut.

* Tinh chon lgc: tai vi tri Gng véi vi tri thai
gian luu cla pic INH trén sac ky do cla
huyét tuong tréng, khéng xuat hién pic la.
Thai gian luu hop ly, pic gon, can déi. Phép
dinh lugng INH trong huyét tuong sau khi
tao dan chat clia INH véi cinamaldehyde
dugc do & bube séng 330 nm, nén tinh chon
loc dugc nang cao.

* Tinh chinh xac: cho gia tri RSD% tu
3,78 - 4,21% (< 15%), dap (ng yéu cau
phan tich thuéc trong dich sinh hoc.

* D6 dung: d6 dung cla phuong phap
phan tich INH tir 91,90 - 103% (n&m trong
khoang 85 - 115%), dap (ng yéu cau do
dung vé phan tich thuéc trong dich sinh hoc.
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* BJ nhay: so v6i phuong phap phan tich
cé thiét bi hién dai nhu LC-MS, gi6i han
phat hién INH clia phuong phap nay chua
bang (khoadng 20 ng/ml so véi 1 ng/ml [3]),
nhung hoan toan dap (ng yéu cau theo doi
nong dd INH trong huyét tuong BN. Mat
khac, thiét bi LC-MS rat dét tién, khong phd
bién, dac biét gia phan tich dat gap hang
chuc lan so vGi phuong phap nay. Do vay,
kha nang (ng dung thyc t€ khong cao.

KET LUAN

T két qua nghién cru, ching t6i rut ra
mot s6 két luan sau:

- Phuong phéap chiét INH tir huyét tuong
bang tla protein v6i dung moéi tda la
acetonitril & phuong phap don gian, dé thuc
hién, phu hgp véi phuong phap dinh lugng
néng dd thudc dé xac dinh sinh kha dung va
céac thdng sd duwgc dong hoc. Phuong phap
dan xuat hoa dé lam tang do phat hién INH
trong mau.

- Chuong trinh s3c ky c6 thdi gian phan
tich mau hop ly. H&é dung méi pha déng
khéng qua dat, dé tim trén thi trudng Viét Nam.

- Phuong phap dinh lugng INH trong
huyét tuong ma chung t6i xay dung da dugc
thdm dinh kha day dd cac chi tiéu theo quy
dinh cla FDA vé phudng phap phan tich
thudc trong dich sinh hoc. Do d6, ¢c6 thé (ing
dung dé xac dinh néng d6 INH trong huyét
tuong BN lao, phuc vu céng tac diéu tri.
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