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Nghién ctru xay dwng quy trinh (,iinh Iu’c_rng‘ dc‘)ng’thc‘ri
Rifampicin va Pyrazinamid trong huyét twong bang sac ky léong
hiéu nang cao

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

Ung dung phuong phap séc ky 1dng hiéu nang cao (HPLC) dé xay dung quy trinh va thdm dinh
phuong phap dinh luong dong thai néng dd rafampicin (RMP) va pyrazinamid (PZA) trong huyét
tuong. Phuong phap chiét RMP va PZA tur huyét tuong: 18y 0,5 ml huyét tuong c6 chita RMP, PZA
vao 6ng nghiém, thém 1 ml acetonitril, nat kin, 13c k§ bing may l3c xoay trong vong 5 phat. Ly tam
dung dich nay b&ng may siéu ly tdm lanh véi t6c dd 15.000 vong/phut & 40C trong 15 phat. Hat &y
phén dich trong va loc bang mang loc cé dudng kinh 16 loc 0,2 um. Bom dich loc vao may HPLC dé
phan tich.

Phuong phap trén dinh lugng dugc dong thsi RMP va PZA trong huyét tuong. Céach tién hanh don
gian, nhanh. Phuong phap nay da dudc thAm dinh ddy du vé tinh chon loc, khoang tuyén tinh, gi6i
han dinh lugng, tinh chinh xac, d6 dung...

* T khéa: SAc ky 16ng hiéu nang cao; Rifampicin; Pyrazinamid; Néng d6 thudc trong huyét tuong.

High performance liqguid chromatographic assay in
determination plasma concentration of Rifampicin and
Pyrazinamide

SUMMARY

HPLC method was proposed to determine concentration of rifampicin and pyrazinamide in
plasma with a mobile phase. Extraction of rifampicin and pyrazinamide in plasma samples: mix 0.5
ml sample of plasma, which containing rifampicin and pyrazinamide and 1.0 ml acetonitril on a vortex
mixer for 5 minute prior to centrifugation at 12000rpm in 40C for 15 minutes. The organic layer was
filtered through filter membrane 0.2_m and 10001 volume was injected into the HPLC system.

The chromatographic conditions were as follows:

Column: Inertsil OSD-3 (250 x 4.6 mm; 5 um), and precolumn 12mm x 4.6mm; 5 pm.

Mobile phase: acetonitril - A solution containing dinatri hydrogen phosphate adjusted to pH 7.5 by
the addition of phosphoric acid. Mobile phase is a gradient solution from 5 % to 48% acetonitril.

Flow rate: 1.3 ml/min.

UV detector: 265 nm.

Experimental results showed that the sample preparation technique is very fast and simple; the
method is accurate and precise.

* Key words: HPLC; Rifampicin; Pyrazinamide; Plasma concentration.

*Bo Yté
** Pai hoc Dugc Ha Noi
Phdn bién khoa hoc: PGS. TS. Nguyén Van Minh
DAT VAN DE Sac ky 16ng hiéu ning cao la phuong

phap phé bién dugc st dung dé dinh lugng

19



TAP CHi ¥ - DUQC HOC QUAN SU' SO 5-2011

néng dé thudc chéng lao [6] trong dich sinh
hoc do c6 dd chinh xac cao, khoang thdi
gian phan tich hgp ly va chi phi chdp nhan
dudc. RMP, isoniazid (INH), PZA la cac
thu6c chéng lao thiét yéu dung déng thdi
trong phac dé diéu tri bénh. Nong do cac
thudc chéng lao trong mau thap, c6 thé 1a
mot trong cac nguyén nhan gy ra nguy co
dap (ng diéu tri kém, khang thuéc va tang
kha nang tai phat bénh lao [5]. Viéc nghién
clru vé ndng dod thudc chéng lao trong huyét
tuong dé danh gia dudc déng hoc va sinh
kha dung cla thubc chdng lao tai Viét Nam
gap khé khan, do chi cd phuong phéap dinh
lugng RMP trong huyét tuong dudc xay
dung trong nghién clu tru6c day [1], mac du
hién nay G Viét Nam, may HPLC tuong doi
phd bién.

& Viet Nam, cho dén thai diém tién hanh
nghién ctu nay, chua cé phuong phap dinh
lugng néng dd INH, PZA trong huyét tuong
phu hop. Trong qua trinh xay dung phuong
phap dinh lugng néng dd cac thudc trén,
chung t6i da xay dung dudc quy trinh dinh
lugng dong thsi nong d& RMP va PZA
trong huyét tuong bénh nhan lao va mét quy
trinh khac dinh lugng néng do INH. Bai bao
nay céng bé két qua nghién ciu quy trinh
va thdm dinh phuong phéap dinh Ilugng déng
thoi RMP, PZA trong huyét tuong bang
HPLC.

VAT LIEU, PHUONG TIEN VA PHUONG
PHAP NGHIEN cUU
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1. Nguyén vat liéu va thiét bi.

* May méc:

Hé théng may HPLC: Spectra System
Thermo Finigan.

May I4c co hoc.

May siéu am dudi khi.

May siéu ly tdm lanh.

Can phan tich véi do chinh xac 0,1 mg.

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

Cac dung cu thuy tinh can thiét cho
phong thi nghiém.

* Hoa chét:

Methanol, acetonitril dung cho HPLC.

Dinatri dihydro phosphat: loai tinh khiét
phan tich (P.A).

Chat chudn quéc gia: RMP, INH, PZA
(Vién Kiém nghiém thudc Trung uong).

Huyét tuong trAng (Vién Huyét hoc
Truyén mau).

Huyét tuong ngudi uéng thudc diéu tri
lao c6 RMP - PZA (I4y & thdi diém 2 gid sau
khi udng thudc).

2. Phuong phap nghién curu.

* Pha dung dich chuén:

Pha dung dich chuén géc: can chinh xac
riéng cac chat chudn 80 mg PZA, 30 mg
RMP, 10 mg INH cho vao cac binh dinh
mic 10 ml. Hoa tan vira & 10 ml methanol,
dugc dung dich chudn géc c6 ndng do
tuong Ung la RMP 3 mg/ml, PZA 3 mg/ml va
INH 1 mg/ml.

Dung dich chuédn URS cla tiing chét: I8y
0,1 ml dung dich chudn géc cla tiing chat
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cho vao binh dinh méc 10 ml, thém huyét
tuong dén vach, I4c déu thanh cac dung
dich URS cla timng chét ¢ néng dé PZA 80
ug/ml, RMP 30 pg/ml, INH 10 ug/ml.

* Xay dung va tham dinh phuong phap
dinh lugng dong thoi RMP, PZA trong huyét
tuong ngudi:

- Xay dung phuong phap dinh lugng:

TU cac tai liéu, ti€n hanh khéo sat va lua
chon ra phuong phap phu hop dé dinh
lugng PZA, RMP tir huyét tuong ngudi, cu
thé:

+ Xay dung phuong phap x ly mau: lua
chon diéu kién va phuong phéap chiét RMP,
PZA tU huyét tuong ngudi.

+ Xay dung chuong trinh sac ky: lua
chon céac diéu kién sac ky thich hgp vé cot
sac ky, pha dong, Iuu lugng dong, thé tich
tiém, budc séng hap thu cuc dai d& phan
tich.

* Tham dinh phuong phap dinh Iuong:

Dua trén quy dinh ctia FDA [7] vé thdm
dinh phuong phap phéan tich thudc trong
dich sinh hoc, ching t6i ti€n hanh tham dinh
phuong phap xay dung theo cac tiéu chuin
sau: tinh chon loc cla phuong phap;
khoang tuyén tinh; dd chinh xac (dé dung
va do lap lai), d6 Iap lai, gi6i han dinh luong
va giéi han phat hién;

KET QUA NGHIEN cUU

1. Quy trinh dinh lugng déng thdi
RMP va PZA.

* Phuong phép xir ly méu (chiét RMP,
PZA ttr huyét tuong):

Sau khi tham khao cac nghién clu da
cong bod [2, 4], thuc nghiém mot sé phuong
phap chiét va lua chon x& Iy mau bang
phuong phap tla protein huyét tuong nhu
sau: hat chinh xac 0,5 ml huyét tuong co
chita RMP, PZA vao 6ng nghiém cd nut,
thém 1 ml acetonitril vao 6ng nghiém, nut
kin. Lac ky bang may lac xoay trong 5 phat.
Ly tdm dung dich nay bang may siéu ly tam
lanh véi t6c d6 15.000 vong/phat, & 4°C
trong 15 phat. Hat 18y phan dich trong va
loc qua mang loc ¢6 dudng kinh 16 loc 0,2
um. Phan tich dich loc trén may HPLC vdéi
diéu kién sac ky.

* Chuong trinh séc ky:

Pha tinh: cét Inertsil OSD-3 (250 mm x
4,6 mm; 5 um); vGi cot bao vé: 12 mm x 4,6
mm; 5 um.

Pha dbng: acetonitril - d&m phosphat pH
7,5 véi gradient dung méi nhu bang 1.

Béng 1: Thanh phan pha doéng theo
gradient dung méi dinh lugng déng thoi
RMP, PZA.

THOI GIAN (phut)
THANH PHAN
PHA BONG 0 5 6 15 16 | 20

MeCN (%) 5|5 |58|58| 5|5

Dém phosphat
pH 7.5 (%)

95 | 95 |42 | 42 | 95 | 95

Toc d6 dong: 1,3 ml/phdt.
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Thé tich mau tiém: 100 pl.

Detector UV, bubc séng phat hién: 265 nm.
Nhiét d6 phan tich: nhiét dé phong.

Thai gian phan tich mau: 20 phat.

2. Tham dinh phuong phap dinh Iugng.

* Tinh chon loc cta phuong phap déi voi
RMP va PZA trong huyét tuong:

Do BN diéu tri thuong dung doéng thoi
INH, RMP, PZA trong phac dé diéu tri nén
chung t6i khdo sat tinh chon loc clia phuong
phap déi v6i RMP, PZA trong mau huyét
tuong c6 hién dién cGa INH. Phan tich mau
huyét tuong trdng, huyét tuong trdng thém
PZA, huyét tuong trdng thém RMP, huyét
tuong trdng thém déng thai INH, PZA, RMP.

X0 ly mau va tién hanh chay s&c ky.
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Minutes

Hinh 1a: Sac ky do
mau huyét tuong trang.

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

Trén sic ky d6 cla mau huyét tuong
trdng thém ddng thai INH, PZA, RMP, pic
cla PZA, RMP c6 thdi gian luu 1an luct 1a
4,0 phat; 5,3 phat; 13,0 phat. Cac pic gon,
can daéi, tach t6t. Trén sac ky dé cla mau
huyét tuong trdng khéng xuat hién cac pic
tai vi tri 4ng véi pic cla INH, PZA, RMP.
Tuy nhién, do ndng dd INH huyét tuong
thdp va chuong trinh séc ky nay chua phu
hop vGi INH, d nhay véi INH rat thap. Vi
vay, chang téi chi ap dung phuong phap
nay déi véi RMP va PZA.
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* Khoang néng do tuyén tinh:

Tu dung dich chudn URS cla tiing chat,
pha loang thanh day nong do chira déng
thdi RMP, PZA, ndng dd cla PZA tir 5 dén
80 pg/ml va RMP tir 1,875 dén 30 pg/ml.
Phan tich néng d6 clia cac mau trén. Thiét
lap méi tuong quan gilta dap Gng phan tich
(dién tich pic) va néng dé hoat chat trong
khoang néng dé khado sat, thé hién bang
dudng héi quy tuyén tinh va hé sé tuong

quanr.
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Béng 2: K&t qua khao sat khoang tuyén tinh clia nong dd PZA trong huyét tuang.

NONG DO PZA DIEN TiCH
(ng/ml) (mAU.s)

5 275770

10 485281

20 989037

40 1850408

80 3806055

Phuang trinh héi quy
y =47019 x + 23727
hé s6 tuong quan r = 0,9995
x- néng dd PZA, y - dién tich pic

Dién tich pic (mAU x giay)
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Hinh 2: M&i tuong quan gilra dién tich pic
va ndng dd PZA trong huyét tuong.

Béng 3: Két qua khdo sat khoang tuyén tinh clia nong dd RMP trong huyét tuong.

Nozi;%SMp DIEN TiCH (mAU.s)
1,875 566704
3,75 1002156
7,5 2179121

15 4366137
30 8819589

Phuang trinh héi quy
y =295129 x - 44135
hé sé tuong quan r = 0,9998
x- néng d6 RMP, y - dién tich pic
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Hinh 3: M&i tuong quan gilra dién tich pic
va ndng dd RMP trong huyét tuong.

* Gi6i han phat hién (LOD) va gidi han dinh lugng (LOQ):

Chuan bi cac mau chira PZA, RMP trong huyét tuong tréng v6i néng d6 khac nhau:

MAu 1: ¢6 0,25 ug/ml PZA va 0,25 pug/ml RMP.

MAu 2: ¢6 0,5 pug/ml PZA va 0,5 ug/ml RMP.

MA&u 3: ¢6 1 ug/ml PZA va 1 ug/ml RMP.
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Phan tich cac mau trén. Tinh trung binh
cla ty s6 chiéu cao (ng cac pic PZA, INH
va RMP so v6i chiéu cao nhiéu dudng nén
ca 3 lan lam song song tai méi néng do
kh&o sat. Tai néng dé cé: ty s& S/N bang 10
chinh 1a LOQ cuia phuong phap va ty s S/N
béng 3,3 chinh Ia LOD clia phuong phép.

Két qua thu dudc nhu sau:

- Véi PZA, LOQ = 0,5 pg/ml; LOD = 0,15
ng/ml.

- V6i RMP, LOQ = 0,25 pg/ml; LOD =
0,076 pug/ml.

* D6 13p lai:

Chuén bi cac mau chita PZA, RMP trong
huyét tuong trang véi 3 mlc nong do khac
nhau:

M&u 1: c6 10 pg/ml PZA va 3,75 pg/ml
RMP.

Mau 2: ¢6 40 pg/ml PZA va 15 pg/ml
RMP.

Mau 3: ¢6 60 pg/ml PZA va 25 pg/ml
RMP.

XU ly mau va tién hanh sic ky. Xac dinh
dd chinh xac bang cach dinh lugng tai ba
néng do, moéi néng dod l1am 6 1an song song.
Tinh @6 léch chuén tuong déi (RSD) gilta
nhiing 1an dinh luong, gia tri RSD phai <
15%.

Bang 4: K&t qua khao sat do chinh xac clia phuong phap phan tich.

NONG PO THUC PZA RMP

(ng/mi) 10 40 60 3,75 15 25

N6ng do xac 10,16 38,77 60,41 3,91 15,30 22,85
dinh duoc

(ng/ml) 9,89 38,20 59,70 3,82 14,94 26,20
10,09 43,09 59,10 3,34 15,34 23,85
10,10 38,30 58,82 3,51 14,29 26,39
8,84 35,88 63,76 3,34 15,44 25,23
9,81 38,85 60,36 3,58 15,06 24,91
X 9,816 38,848 60,36 3,583 15,06 24,90
RSD% 5,03 6,04 2,96 6,66 2,78 5,48

K&t qua cho thay: do léch chuén tuong d6i RSD% clia ca 2 chat & nhiing néng dé khao
séat nam trong khoang tur 2,78 - 6,66 (< 15%), diéu dé chimg td phép thi dat yéu cau vé do
I&p lai clia phuong phap theo quy dinh vé phan tich thudc trong dich sinh hoc.

* Do dung:

Pd dung duoc xac dinh dua trén so sanh ndng do PZA va RMP dinh luong duoc véi néng

dd thuc.

Béng 5: Két qua khao sat dd dung clia phuong phap phan tich.
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NONG DO THUC PZA RMP
(ng/ml) 10 40 60 3,75 15 25

Néng do xac 101,56 96,94 100,69 104,29 101,98 91,39
s e | 9893 95,51 99,50 101,74 99,57 104,78
(%) 100,92 107,72 98,50 89,07 102,25 95,41
100,96 95,74 98,04 93,50 95,29 105,57
88,44 89,70 106,27 89,09 102,92 100,94
98,14 97,11 100,60 95,54 100,40 99,62
X 98,16 97,12 100,60 95,54 100,40 99,62
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Ty Ié tim lai 14 95,54 - 100,6%, n&m trong khodng cho phép 85,0 - 115,0%. Diéu dé ching
td phuong phap cé do ding phu hdp véi yéu cau déi véi phép phan tich thuéce trong dich sinh
hoc

BAN LUAN

* Phuong phép xi ly mau: st dung trong nghién citu nay 1a phuong phap tla protein Vi
acetonitril. Phuong phap x{ Iy mau nay nhanh, don gian, dam bao dudc su 8n dinh cla hoat
chat. Tuy nhién, dung acetonitril d& chiét va khéng bay hai dung méi truéc khi phan tich, nén
mau th( bi pha loang, han ché t6i LOQ cla phuong phap. Clng v6i RMP va PZA, phuong
phap nay chiét duoc ca INH. Tuy nhién, do néng do INH tuong déi thdp, nén chung téi da
xay dung phuong phap x{ ly mau va phan tich INH thanh quy trinh riéng, sé dugc céng bé
trong moét nghién clu khac.

* V& phuong phép phéan tich: diéu kién sic ky khéng qua phic tap, pha déng dung dém
phosphat va acetonitril 14 nhiing dung méi khéng qua dat, dé kiém, dé dang trién khai tai
phong thi nghiém cla Viét Nam, PZA, RMP déu tach hoan toan ra khoi nhau va ra khdi cac
thanh phan tap c6 trong mau huyét tuong véi thdi gian phan tich duéi 20 phut.

* Tinh chon loc: tai vi tri ing véi thai gian luu cta pic INH, PZA, RMP, trén séc ky dé cla
huyét tuong trdng khong xuét hién pic la, 3 pic cé thdi gian luu hdp ly, cac pic tach réi nhau,
pic gon, can doi.

* Khodng néng dd tuyén tinh: cac dudng hoi quy (ng vai ting hoat chat c6 dang dudng
thang vdi hé s6 tuong quan r déu > 0,99, dap (ng yéu cau phan tich thudc trong dich sinh
hoc. Phuong phap phéan tich st dung trong dé tai c6 khoang tuyén tinh hep hon so véi
phuong phap ching t6i xay dung ndm 2005 (1 - 30 pg/ml) [1]. Tuy nhién, qua phan tich mau
thuc la dich sinh hoc cia BN cho thdy khoang tuyén tinh cia RMP, PZA hoan toan phu hop
véi yéu cau thuc té.

* D6 1ap lai: két qua khéo sat cho gia tri RSD% déu 2,78 - 6,66 % (< 15%), dap (ng yéu
cau phan tich thuéc trong dich sinh hoc.

* P6 dung: @6 dung cla phudng phap phan tich RMP, PZA déu 95,54 - 100,6% (nam
trong khoang 85 - 115%). Nhu vay, phuong phap phéan tich dap (ng yéu cau dd dung vé
phan tich thuéc trong dich sinh hoc.

* Gidi han dinh Iugng: so v6i cac phuong phap phan tich hién dai nhu LC - MS c6 gidi han
dinh lugng RMP (0,2 ng/ml), PZA (13 ng/ml) [3] phuong phap ching toi s dung cé gidi han
dinh lugng cao hon: RMP 0,25 ug/ml, PZA 0,5 pug/ml. So v6i phuong phap dinh luong bang
HPLC chung t6i xay dung nam 2005, phuong phap cho két qua tuang tu giGi han dinh lugng
RMP (0,2 pg/ml) [1].

Ap dung phuong phap dinh luong nay trong nghién ciiu vé néng dd thudc trong huyét
tuong BN lao.

KET LUAN
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Tl cac két qua nghién ciu, ching téi rat ra mot s6 két luén sau:

Phuong phap chiét RMP, PZA trong huyét tuong bang tla protein v6i dung méi tha la
acetonitril & phuong phap don gian, dé thuc hién, pht hgp vé6i phuong phap dinh luong néng
do thudc trong dich sinh hoc.

Phuong phap dinh lugng déng thdi RMP, PZA trong cling mét hé pha dong da xay dung
dugc véi thai gian phan tich mau hop ly. H&é dung méi pha déng khong qua dat, dé tim trén
thi truong Viét Nam.

Phuong phap dinh Iugng RMP, PZA xay dung da thdm dinh ddy da vé tiéu chuin cla
FDA quy dinh vé phuang phap phan tich thuéc trong dich sinh hoc.
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