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Abstract

Objective: To establish the method in order to simultaneous determine concentration of isonia-
zid, pyrazinamide and rifampicin in human plasma. Methods: The chromatographic column was
ACQUITY UPLC® BEH Cis (2.1 x 50 mm, 1.7 pm), the column temperature was 40°C, the mobile
phase was acetonitrile and potassium dihydrogen phosphate solution (0.025 mol-L-1), the plasma
was pretreated by protein precipitation method, the flow rate was 0.3 mL/min, and the inject vo-
lume was 1 pL. The plasmacontaining isoniazid, pyrazinamide and rifampicin was injected. Then
we tested the specificity, linear relationship, recovery, precision and stability. The drug concen-
tration in the plasma of tuberculosis patients who took isoniazid, pyrazinamide and rifampicin
was determined by UPLC-UV method. Results: The peaks of isoniazid, pyrazinamide and rifampi-
cin were independent and did not interference of each other, and the linear relationship was good
(r2 > 0.999). The recoveries was between 80%~100%, the intra- and inter-day precision was less
than 10%, and the stability was was less than 11%. Among the 17 patients with pulmonary tuber-
culosis, except 1 case of isoniazid below the linear range and 1 case of pyrazinamide was higher
than the linear range, the rest were in the detection range. Conclusion: This method is convenient,
rapid, accurate and stable, and can be used for the determination of isoniazid, pyrazinamide and
rifampicin in plasma of patients with clinical tuberculosis.

Keywords

Tuberculosis, Ultra High Performance Liquid Chromatography, Isoniazid, Pyrazinamide,
Rifampicin, Blood Concentration

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

AERAL YL, 454%99 (tuberculosis, TB) R EE — KEBRJE A . $i5 tH 53 TLAE 2 ZU(WHO) B 4 it
At SRR AR B 45 4% /38 800~1000 /5, AET: 130 /3, H A IR E B 4 iz i 2908 150 /5, AETC 13 Ji[1].
SERZTR N R I AL TR ) 8, B s NS dr g e 4. S, mbmembie . FIAE-PAE RN —
RPN, WA M RIGTT 77 R0, ABAR N 29I B R & SR 25 10 R A, IR E I m ) 2 7=
ABEIER, TEEEMGITRCR . 8 2R BRI 45 2577 B RAE B TR ek i 24 XU AN
THREBAAS KON e A S, 2 I 245 94K &2 1A 1 (therapeutic drug monitoring, TDM) 2% HFx[2]. i
MR EE, AT HBEE 2G50 R, TR S 2997 2. ASHi Fuim i 8 = 80RO €l - 284 (UPLC-UV)
ARG LRI N SR P R e R IR . RIAR PR FE I AV AT IR, TR IR VAR 254097
R 58 MR 45 2577 SR SR LB SCHy .

2. #%4
2.1, {438

ACQUITY UPLC %%i(H-Class Bio, 3%[E Waters 2#]); GENIUS 5K-C R 25 0L (HF E K vbaE 3
AR AR AF]); TGL-16R/18R Al =i vk & DAL E BRifg B S R B A R A ) MX-S BLiEiR
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KA &

B &Y (EH Scilogex A7) AR2140 B4 B 14341 KT (34 [E Ohaus A 7).
2.2. Z5mmit

SR IE (S . 100578-201903, Z1i)E: 99.9%, o [E A i 245 A SE W T IE) s MR I e ot T (it
5. 100178-201104, #iifF: 99.9%, H[Efr 24 s 2w 7T Bx); %U¥E$X]Lﬁxuu(ﬁ|:ﬁ' 130496-201403,
alify: 98.8%, &M EFE). HEE(BIGA, #L5: 10953707820, 1 [E Merck A]); ZME(t
HEal, #t'5: JB098030, #E[E Merck ~a]); R M (rHral, #5: 20160523, H [E EZ4E R
RAGIRAF]); R FHACNEERS IS AT K 25 A IS iR AT 2 = N R Bt .

3. FEE4R
3.1 BEEY

i FE: ACQUITY UPLC® BEH Cyg (2.1 x 50 mm, 1.7 um), F:if: 40°C. Fizhl A N2, B 3 0.025
mol-L R AR BEEEVEIAEF: 0~0.4 min, A:B=4:96; 0.4~0.6 min, A:B=8:92; 0.6~1.5 min,
A:B =65:35; 2.5~3.8min, A:B=280:20; 3.8~6 min, A:B=4:96, J#ii#: 0.3 mL-min. FFEAF: 1 L.
R K S ARIR(261 nm) TEE R EE A% (268 nm). F1J45F(340 nm), FfJEFE/F: 0~1.3 min: 268 nm; 1.3~6 min:
340 nm.

3.2. ¥ RAVECH

FEB AR SR, AEEEE L . ARG R L 50 mg, AN 50 mL 4l KA RE, BoHIRE N 1 mg/mL
TG R I 48, B TE 4 C & H

3.3. MAEETabE

B MREEAT B O, B0 Y 3000 rrmint, B0 5 min. B &2 300 pL 0 700 pL FAEE, e gs
Y827 1 min, 12,000 rmint, 4°C, B0 15 min, B0 JE B R, F 0.22 pm 38 ki ik 2 BERE I TR A

34. FEFER

LIRS K AMIE, b ER ISR AR R ML 2 8051 2.3 4B, %77k 2.1 thilk
SRR E, SRE L, FRPRE 1a) R BEEE A 0.53 min, MEEEELIZ (A 1b)fREE R84 0.71 min,
FIAEF-(F 1o)REERSTEA 1.83 min, FRIFHIAE, HEATI, WnZhEE RS .
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Figure 1. Chromatograms of isoniazid (a), pyrazinamide (b), and rifampicin (c). (A) Standard solution; (B) Blank plasma; (C)
Blank plasma + standard solution

1. SRR (), MUERERRZ (b), FIRRF ()BIEE. (A) fREMIAR; (B) TEME; (C) TRMR + REMBR

LRMESC R R N 1 mg/mL [F6F BE S IE 4870, FH 2 1 LB FE A R, £ 3 Al 24 4404 5 0 0.25
0.5. 1. 2. 4. 8, 16. 32 ugmL™", HMNKIZ 313, S5 3.3 M, DIKEEARAR, W AUNAL
R lbruE gk, FAFEEIERE, 2 SR 1, SR HEERLRE . FIRRTAE 0.25~32 pg-mL i
Bl R PER R R AT

Table 1. Result of the linear relationship of isoniazid, pyrazinamide and rifampicin

1 SR WRRERRR . FIRTLAMXFRER

ik [ =5 2 LM (ngmL™) r’
SRR Y = 1268.3X — 224.9 0.25~32 0.9992
N 1o P % Y =3085.8X — 88.373 0.25~32 0.9997

F4E-F Y =677.21X — 136.86 0.25~32 0.9993

[l AR SE0G B MR REE DY 1 mglmL RO IR I S WORE FE AR IR s vk EE(0.25. 2.5,
25 ngmLY), FAKEE 6 1y, M50 2.3 403, THELH A GEN 6 1K) K2 H IR G 6 )RS % &% el (1]
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KA &

KR = A wxmmrumnl A woxmmromn) o Fo 2 L2 R W% 2, B~ RSD {HE)/NT 10%
3, ANFERRFER FMHME. MERRIEZ . FIAE T B KT 80%, RSD fEHIY/NT 10%.

Table 2. Result of precision of isoniazid, pyrazinamide, and rifampicin (n = 6)
2. RIEBE. AERELRZ . FIREEHEEELER(=6)

o [ R AL

K% RSD(%)

Hy W (ng'mL™)
HPH H i)
0.25 3.9 6.2
A 2.5 1.3 8.8
25 2.7 49
0.25 6.9 9.2
M R 5 e 2.5 6.0 4.7
25 49 5.3
0.25 8.6 10.0
FAEF 2.5 8.1 8.1
25 8.3 4.8

Table 3. Result of recovery of isoniazid, pyrazinamide, and rifampicin (n = 6)

3. IR, ALERELRZ . FUREEEYTERLER(n = 6)

i W (ngmL™) [ 15 3. (%) RSD(%)
0.25 83.7 9.8
Bl 25 89.4 15
25 88.3 2.4
0.25 80.6 45
L g Pt friz 25 87.4 2.6
25 91.6 1.2
0.25 88.2 8.7
FAEF 25 85.5 6.0
25 93.8 6.4

FasE Ve, AU A LIRS 1 mo/mL B0 B S T 4 VR P R B A, oy
25 pgml™), T LA E, 1) 25CH4TE, T40, 2, 4, 8, 12, 24h

R E(0.25. 2.5,
Mg ; 2) 4°CHA
K, 5K, MW

SE AT A UKAR S VIR MR SRR 4, SRR MEBRILRG . FUIAR T A R I 8] S AN R S R A7 Ja

e A RFFREE -
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Table 4. Results of stability of isoniazid, pyrazinamide and rifampicin
4. FRBE. WIERERE, FIETREMER

RSD(%)
Hoy W FE (ng'mL ™)

25°C 4°C -20°C

0.25 10.6 5.2 8.3

S 25 9.8 8.4 55

25 9.4 3.3 6.4

0.25 9.7 9.1 8.8

N IR T e 25 8.1 1.6 73

25 5.1 3.3 3.9

0.25 10.7 8.3 10.8

F4E 1 2.5 10.8 6.3 6.1

25 9.1 3.8 55

35. FEFHEIE

WA 5 EECE BT S = AN REERE 2021 45 11 A 01 HZ 2021 4 11 A 30 H#RZ &R 112 R fE
Beffiiz g 17 6, HAh B 1061, & 740, Fi416~55 %, FHIERR(35.94 +11.24)% . IINniE: FTf
BEREMERET, AFRAEGACEEZ it HEbRbrilE: BAAM . TS M 2L e il
B CEAL B BRSBTS ARG

SRR T —IKHZ5AT 2 h RN, I AHT T g S 1) 0 BE AR N AR . SR BN, R
JHPF L2596 FE y 0.18~39.04 pg-mbL™, MEBEFEREZ M 259K E y 0.82~50.20 pg-mL ™, FIAREF ifn 2651 & N
0.36~11.20 pgmlL ™, SMHMFA L B TLeMEVG R, MHemkGA 1 Blm TLetEul, PRtz sh, HARR

By 578 25 P S Rl P4
4. g

SEFIRITERET, A TIREEER, RS, PR A, W R 2 M RIS
WA KIAMA, (T 259 2 [ A7 LE AR AR RS FLAE AR P IR W s A it i A s, i AR 252 230
NP ER = E TR N . TDM BT RS 2577 ZRZIHIE, 1REAYIT 2, FBFIKERIEM .

XT TDM (A58, HPLC F GC 2 ik[3]. HHT, [RINE Mg b m . kR e . AR P B
077 92 5 B 3 o 0 v RO i RGN [3] [4], AEAFAEREIS K, BURMEAR R IR, 5K T A5 5]
@IS UPLC-MS/MS H A 5 57 [ Bl 5 S 0 AR PR B I 75305, AEZi0 AN R R Bk L mp i b 244 ik
174501, MGJG UPLC-UV [RIRFINE A i 2% S Rk ML . FIAR PR B 1) 7 2o . AHF FE7E R —
b FR S AR T R I E SR WERERE A . RIAETIREE, B I4EAE A 6 min, H4RdEMifRE, T OKE
FE A ar M LA v AR I R R P AN B o AR SIEB0AE IR T AL B B 7 e 4% b, e T [EIAHACHL[6] [7] 20 - W
HU[8] [OMFE AT iy, EEIMEAG, FRAEE AR, ASBF UGB 7 W PR i B e . T mvt
VER, LR T WA NG, FHRER TR R EIOR G, I BRI, RAGREETEE . AT IR
TAFE[L0], BB FERN R AT AR, FHE 4CHEL, £0.22 um JEREEIE S BRI, ATRA 14X
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KA &

SAEE R IE . RN ERAE LR ZE, PRI 29 2 1B AR ELA R, A P ey B i P 3 B D RE ) 258
S5 RE FBUNLZGIREEMAR L . 17 BTSSR 88 S 0 2500 AR T 2 vt B W] e 5 25 0 1) A ELA:
P %, R A 2505 570, 38 I 4 i 40 2 3% P450 AR IHE M, (R AR B sl A 2 ARt B,
SPEORFZFARIL]. PRI i 2496 e T2 MRV Bl T RE S 4R 2570 AR 0, TR 7 EEIN 9 24 Wk FZ
B AR, TR = 29T RO FRARAS RN K A A

L EPTd, AHEEE UPLC-UV RS A7 AR I L P S 0 LRI . FAR TR EE Y
Trik, GERMERRGE, ORMRHE, 7T T IR RSS2 5 R rh 25 Wik FE N E

EEWH
= A RHT 7 SR A i——Ti 35 H (2018010070280) -

&E 3k
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