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Determination of Tetramethylpyrazine and its Active Metabolite in Rat Plasma by HPLC

YUAN Fangl, CHEN Zhuojiaz, CHEN Jie3*(1.SchooI of Pharmacy, Guangdong Pharmaceutical University, Guangzhou
510006, China; 2.Institute of Clinical Pharmacology, School of Pharmaceutical Sciences, Sun Yat-sen University, Guangzhou
510080, China; 3.Department of Pharmacy, the First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510006, China)

ABSTRACT: OBJECTIVE To establish an HPLC method for the determination of concentration of tetramethylpyrazine
(TMP) and its active metabolite, 2-hydroxymethyl-3,5,6-trimethylpyrarzine (HTMP) in rat plasma and apply this method to the
pharmacokinetic study of TMP. METHODS 2-Methylpyrazine was used as internal standard. The alkalified serum samples
were extracted with a chloroform-1-chloro-butane (3 © 1) induced liquid-liquid extraction. The target analytes were quantitatively
determined by HPLC. Hypersil BDS C,g column(4.6 mm=250 mm, 5 um) was used. The mobile phase consisted of 20 mmol-L™
potassium dihydrogen phosphate buffer(pH 5.6)-methanol(72 : 28). The flow rate was 1.0 mL-min~", 15 uL sample was injected
and detected by the ultra-violet detector at 285 nm. RESULTS The linearity was obtained over the concentration ranges of
0.031 25-50 pg'mL™" for TMP(r=0.999 5) and 0.03125-5 ug'mL™" for HTMP(r=0.999 8). The lower limit of quantitation
(LLOQ) was 0.031 25 pg'mL™" for TMP and HTMP. The inter- and intra-batch precisions (RSD%) were less than 9% for both
analyses. The accuracies and extracted recoveries were 86.2%-93.0% for TMP and 73.8%-95.1% for HTMP. The relative
recoveries were 96.9%—117.7% for TMP and 97.5%-104.9% for HTMP. CONCLUSION The method has good selectivity,

acceptable accuracy, precision and sensitivity. It can be applied to pharmacokinetic study of TMP in rats.

KEY WORDS: tetramethylpyrazine; serum concentration of drug; HPLC
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K(1 T DFRERLH 50, 10, 5, 2.5, 1.25, 0.625, 0.4,
0.312 5 pgmL™' HTMP brUEH, 4 CUKFELRAT
2.1.3  PIb 2- FHERLE IR IR ) Ll i % 98 ) I )
KR 2.5 mg 2-HIEnERE, HHFEE-/KA D%
G IS 2 s mL B, IFMBEZIE, %
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2- LML R FRUEVE W, 4 C UK TRAT o
2.1.4 IS FEAAEE S0 E BRI A
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Fig 1 HPLC chromatograms of TMP, HTMP and internal
standard

A-blank plasma; B-mixed standard solution of TMP, HTMP and internal
standard
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5 ugmL™"; BEANFES FEIN 10 pL 8 12.5 pgrmL™
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H TMPHTMP ()5 & F 454 0.0312 5 pg'mL ™",
ZE LR H] TMP )2 HTMP 7E 0.031 25~50 pg'mL™
WG R R Af.
2.4 FEsE MR
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PIRFFEEIE , —4 CHAT R, /A7 28 d IR FFARE o
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HTMP IfiL 32 FE S e 3 (=20 O)V%&AER, i
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K 2,

F1 ARMmEKF TMP B R E M (n=5)
Tab 1 The stability of TMP in rat plasma(n=>5)

e e/ 25 CiE 4h 3 Tl
pgrmL” X+s RSD/% X+s RSD/%
00625 0.0628+0.0021 33  0.0636£0.0004 0.6
0.50 0.5140.0054 1.0 0.49+0.021 4.4
5.0 5.0£0.23 45 4.90+0.20 4.0
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F2 KRMm¥F HTMP B # %E H(n=5)
Tab 2 The stability of HTMP in rat plasma(n=5)

W/ 25 CJUE 4 h 3 Wl
pgmL™! X+S RSD/% X+s RSD/%
0.0625  0.0654+0.0022 3.3  0.0633+0.0028 4.4
0.50 0.48£0.00324 6.6 0.50+0.041 8.0
5.0 5.0040.10 2.0 4784034 7.0

2.5 K% L5

FEF—RM, FRRZA A MK RA 100 pL
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AR g Je Fobnife 22, S AR bR E Al 22 (RSD) . 73
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VAL, A 3 d, 15 H AR bR AE R 22 RSD.
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7.0%, LA 3.7%~5.6%(N=5). Fi&EEHFALE
YIRESL BT sk, 25 LK 3 I 4.,

0.5, 5 pgmL™ [IARAHESA HTMP 0.062 5, 0.5,
5 pg-mL ™ FRIARHER I LA RAABLRERE (n=5), 0k
W, TMP UGBS A2, %50 $ERRDieR=
(A1/A2) X 100%tH 5% TMP $2HURIKER (%) o TR BT
HHTMP 2 R . TMP. HTMP k. . &
(0.0625, 0.5, 5 pgmL™)RHRIUEN R 7 513% N
86.2%~93.0%(RSD<7.7%), 73.8%~95.1%(RSD<
71%), GERIE 5 FE 6. FFEEWEE T
2.6.2  AHXS WA KR A A 3R ) R R
100 uL & TMP 0.062 5, 0.5, 5 pg'mL™", & HTMP
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TR J7 44, TS TMP F N FR g G AL 2 B A AR
ANFRHE M2 TH A, DA R S N 2
TN R (%), A ETHE HTMP (6] R
oo MR IR 53 5k 96.9%~117.7%(RSD <
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L 60 FFGLEDIRE 3 BT I BEK

%5 HPLC i Il & A B fu % & TMP 8 Bl iK% (n=5)

Tab 5 Recoveries for the analysis of TMP in rat plasma
(n=5)

e/ SRR /% HIXT [ /%
3 ) N e ‘mL”™! X % X %
%3 HPLC IR A F s T™MP By dkia Aok it & E(nes) 250 X*s K X*s  RSDM
Tab 3 Intra- and inter-batch precision and accuracy of 0.0625 86g2£3.% > 17.7£1.9 1.6
HPLC method for TMP determination in rat plasma(n=5) 0.50 93.0+£7.2 1.7 114.0£6.6 5.8
e piE] I P kG R R 6 K 25 5.0 92.0+7.15 7.7 96.9+3.1 32
pg-mL™! Xts RSD/% Xts RSD/% o ]
% 6 HPLC & K B 3 & HTMP # ] 4 % (n=5)
0.0625 0.074+0.001 2 1.6 0.074+0.000 5 0.6 . . .
a ecoveries for the analysis o in rat plasma
Tab 6 R for th ly f HTMP t pl
0.50 0.57+0.033 5.7 0.524+0.042 8.1 (n=5)
5.0 4.84+0.15 3.2 5.08+0.24 4.8 ) IR %% e i 2 1%
‘mL™! Y ) Y )
F 4 HPLC UK B HTMP g4t 8 - v 1 heml Xts  RsD% Xts RSD/%
JE (n=5) 0.062 5 73.8+5.2 7.1 97.5+5.4 5.4
Tab 4 Intra-and inter-batch precision and accuracy of 0.50 95.142.2 29 104.9+7.0 78
HPLC method for HTMP determination in rat plasma(n=5) 50 03 1447 47 104.244.9 49
R/ PR S ) hg %
. -1 Y 0 V2 0 NGIE] P Y N V)
pgmL Xts RSD/% Xts RSD/% 2.7 KREESE TMP BRIREEZE 5 I 25 ik ) 52
0.0625 0.061+0.003 4 5.6 0.065+0.004 5 7.0 SD j( LF_:ILL 5 R , $ , i%ﬁﬁ%@. 12 h, Ef E EB
0.50 0.52+0.028 5.4 0.524+0.012 2.2 N 1 2 5
K. ¥% TMP 80 mgkg™ HMIEWEH S, THZ
5.0 5.21+0.40 7.6 5.28+0.078 1.5

2.6 [ICRIRE

2.6.1 IR KRS AL E A 100 pL
4 TMP 0.062 5, 0.5, 5 pg'mL™", & HTMP 0.062 5,
0.5, 5pgmL ™" [IFESL, 3% “2.1.47 TN 5Lk,
Rt K, TMP IR A AL; 53 HUTMP 0.062 5,
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1.5 mL FIFEH) EP &, 16 000 r-min~' B0 5
min Jr I, i “2.1.47 TR 7R, TS
TMP. HTMP P bR AR 2 HEAB AR A A ith 42
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J AR, AL TE] g R AR AR, 2 I il 2k DL 2,
FIH 3P87 2582 AT FH K i IR TMP Ji5 TMP
A HTMP 1 L2258 2480, 4500k 7.
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=g ——HTMP
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ECEY
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t/h
2 KREF®KRLET 80 mgkg! TMP J&, TMP Fu
HTMP # T34 1 3 25 4 3K & o 4
Fig 2 Mean plasma concentration-time curves of TMP and

HTMP following its oral administration at 80 mgkg™' TMP
in rats

®T OKREFHEKSY 80 mgkg' TMP j5# TMP Ao
HTMP # £ % 25 20 % 5 4 (n=5)

Tab 7 Main pharmacokinetic parameters after a single oral
dose of 80 mg-kg™' TMP in SD rats(n=5)

i TMP HTMP
AUCy_./h-ugmL™" 21.7+0.13 5.97+0.85
AUCy_1/h-ugmL™" 20.6+0.13 5.95+0.89
Conax /ng'mL™" 11.240.40 3.00+0.10
Tmax /R 1.00+0.00 1.25+0.35
tyn/h 1.55+0.50 1.35+0.28
CL/F /L'kg"h™! 1.240.007 3.67+0.05
Vd/F /Lkg™! 2.71£0.90 7.12+1.35
K/h™! 0.47%0.15 0.53+0.11
MRT 1.44+0.002 5 1.63+0.015

3 Tt

3.1 TR T

7)1 25 W S v SR AR AR ™, e
G, BRI o ARSI SR -V AR
Wik, Ik EAZ VA e R I 7 -—E T
(3:1). TMP NEERISAEMDL, E0rE, Jits
FelaleR, ASZH R 0.1 mol-L ™ NaOH i 4 5
M3 pHe [FIFF, B1FUHEE TMP 57148, A
IO N SRR - I . IR - HR I, A TMP ek,
BRI TR FIN TMP 28R Bk, 48RRI 0.05
mol-L ™" W - FF IV R IR AL B R e T o S 3 % 5%
TREATHEMESK T8O, 45 RRUER A
SIRT S EEHER AT 40 'C, AT LUK iR
W afe e . AT AR AVERIE,  [RICR R &,
Pem 7RI R A, iy L A Ak S R
FEA T 0 B AT o
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ARSI AS ) DURE IR JEAAR TR Crg SR 3ER 1) OAH
FE, RS R &L, DLoE 5ol 43 BH T fE i
B, o DA R GER I, o B AR .

AR 45 AL 7~, K TMP. HTMP 43474
SR I R 2R AT KA K pH . F S5 7K AH (9 L
RN £ R 7 5 (U 3 =9 NI Lol = ¢ 9 ok
FEXE TMP HTMP [ £ 55 I 1] R4 /35 (1) 5200 5
HH I LU 5 R I U JE AR A AN K, (L HH U () 4 et
TMP. HTMP P ARUE ) 53 25 FER /N 1R —
LU ZZ PP pH BE K, I ) IE K . 28 B TIA,
B 8 B AL R 20 mmol- L™ iR — S 422
MR (pH 5.6)- FFEE(72 © 28).
3.3 WhrItiE

A S0 T 165 TMP 5 R4 AH T 1) 2- St
R DDIEDR L SRR M SRR MRIE % 5%, R
A 2-FILb R, SRR E, ik B R
U, Ap R R K
3.4 JriENH

TSI T TMP 78 KRR A 25 3))
o KELKREY 80 mg-kg ' TMP JG ik 7]
1h, WEIREEH 11.2 ugrmL ™", 4R 5 M 24 vk B S0
B, 7E4525)5 4h, TMP 253K 1% C LT A S,
FZEWIH 1.55 hy, TMP 78K B A 25 3 2 1
5 SR,

ZT AR e, ML, REUES,
AT TMP S 3L 3= AR 7= 4) HTMP I 24 9k 5 U
TE S A BT
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