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Determination of tetramethylpyrazine in plasma of rats ig administered
with Yangyin Tongnao Granula by HPLC
ZHANG Guo-ping', GUO Ying?, ZHANG Li?, FAN Shou-yan?, HAN Jin?,
YU Qin?, PAN Yuan-jiang’, WAN Hai-tong’
(1. Second Affiliated Hospital, College of Medicine, Zhejiang University, Hangzhou 310009, China; 2. Institute
of Cardio-cerebral Vessel Disease, Zhejiang University of Traditional Chinese Medicine, Hangzhou 310053, China)
Abstract: Objective To establish an HPLC method for determining the tetramethylpyrazine in plas-
ma of rats after ig administered by the main active fractions of Yangyin Tongnao Granula. Methods The
plasma was extracted and treated by acetonitrile. Using methaqualone as internal standard, tetram-
ethylpyrazine was detected by ODS C,; chromatography column (150 mm X 4.6 mm, 5 pm) as stationary
phase, mobile phase was methanol-water (55 ¢ 45), with the flow rate at 1. 0 mL/min, and the detective
wavelength at 279 nm. Results There was a good linear relationship for tetramethylpyrazine in the range
of 0.11—22 pug/mL, and the average recovery rate was 102. 98% , RSD<C10%. Minimum detection limit
was 0. 21 ng and the minimum concentraton in plasma was 0. 042 pug/mL. Conclusion The method is sen-
sitive and reliable. It can be well applied to the quality control of Yangyin Tongnao Granula and provide a

way for the determination of active components in Chinese materia medica preparation in vitro.

Key words: Yangyin Tongnao Granula; tetramethylpyrazine; blood concentration; HPLC
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AEREBEHYERNNEHFEERRS T
ik /N Bk o B0 O B R O I S . A S 58 R ST Bk
K BRI B 7R B R OB LA (R B
B4 J5 3% )l Z % 8 HPLC W& F ik, ik —
25 T B 3% B 38 iy UL A 0L 41 B e B B o K B A
WS 2R RS %,

1 UESHE

H 74 % LC—10AD W # &35 4. F3h i &
22 LC—10ADVP % .SPD—10AVP &/ 5%, Milli-
pore #§ 4 7K 1L , Mettler Toledo AG135 H, F X %,
Hettich Universal 32 B# & .O8.

BB Egx RS RESREYH SR,
#t5 110817-200305); HEE R T E G4, ZE%
B KT AT 4L, R IR A R R 2 4R, K
hBdik, RHEBRBERNERRMNAEGTEDR
53% , HENNEBG L 76%, HUTILR¥FERER,

ZFEBEES SD KB, M, iR E 320~360 g,
W7 T4 R 2Rl 2 B sh i O B2
2 AEE5ER
2.1 XEBEBRBOEH EHERBRIZEXER
57.2 mg, A EE-KQ : DER, EAF 10mL &
L. EARFERRE N 5. 72 mg/mL 1| Z g X B
BR-BEEBR 1oL, EAF 10 mL B, B K
BYKE R 0.572 mg/mL )| Z BT B
2.2 WIRERAEH E B RRZIREE 120 mg, A
FE-SUBERA: DEMR, AT 100 mL BMHF,

B BERWKER 0. 12 mg/mL WIFER.

2.3 o R o A R K BUER) ) 4% - FH B R 9 Pulsinelli
PO ER, P 10% K& & 0.4 mL/100 g ip
R, KRPEMLEE FFAE LS — Tk
—E O, RBFMB /DL, ERTEE, KA
PP SE XM ME B Bk . BUER B RRMLD O, > B BALBh
Fik » PR 1 3 Jok e 32 BT X0 36 3l Bk 30 min, 35 B4
gk, B ERIA . BEARLARFETULFR, R
2 A 30 Bk TS BE AT 6 B, 2 B DU R 3h Bk A
e .

2.4 FRidg i oK BRI 3R AR & 00 4% - 4 3 B s 0RL
B BRI A KB, 6 mg/100 gip 425, A S 3l
BREUML, LA R HU8E, B OB R EERRB MR,
FEUAKEERAZHMEK.

2.5 MIRAFATALE . FME kSRR MK 0.5
mL, B F 5 mL B.LEED, DB M R
AWPRE 20 pL, BEIIRGER R RS 15 s, M
A 1.5 mL ZJ#, &R 5 2 min, 10 000 r/min B
Ly B BN

2.6 GIERMWIHHER T BE-K (55 ¢ 45), B EH
24 Phenomenex Gemini ODS C 4 (150 mm X 4. 6
mm,5 pm), ERFEER 1.0 mL/min, WK K H
279 nm,

2.7 REMENHRERSEENR. RS B mE
0.5 mL F 5 mL BE.LEP, 45 ERBMA) ZEX
WMBBBERLXEFNEREE®KESH N 011,
0.22.0.55.1. 10, 2. 75.5. 50, 11. 00, 22. 00 pg/mL,
EBE P2 BMANRE 20 oL, HTLAHE. BIIE
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0 I P b A Y e TR B L £ LR Xt R A R BV B
YERYERA, BB X aEAGT RIS RHEER
HAEBXRY=3.837 4 X—0.045 4,7=0. 999 95, &
REHNERIE 0.11~22 pg/mL B RIFHRHERX
. UEREY 3 BHE MR WP Y 0. 21 ng,
I3 B BRI R B YR B R 0. 042 pg/mL.
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Fig.1 HPLC Chromatograms of blank plasma (A).

blank plasma-treference substance{internal

standard (B), and drug-containing plasma ((_3)
2.9 FHEEWRMEERERR. RE 0 0RER
Y1, 4% 1 d PRIE B )RR [ K A 3 W] — B A
A o K RO E 5 0 A e H R, R H H
WA HEEEE, LR 1M 2, ER)NZREKFHE
B K 102. 98% ,RSD /N T 10% , 4% Jit B 7 BE I8 it
REEAFEEKR.

F1 ARORDPERHNEHOUEER =5
Table 1 Recovery rate of tetramethylpyrazine

in plasma of rats (n=S§)

R/ W/ EE/% RSD/%
(pg » mL—1) (pg » mL™1)

0.11 ) 0.120 01+0.005 2 108.73 9.74
1.10 1.180 0+0.064 4 108. 60 9. 88
22.0 20. 150 0£0. 460 0 91. 60 5.12
2.10 P E L5 R BUA A I (6] A48 2 K LU 3% 5 4
A RENE SR ILE 3.

3 i9ig

FEE T OMGEHE, Kk BRILE AR B

®X2 DEPINEBMNENRERER (=5
Table 2 Precision of tetramethylpyrazine

in plasma of rats (n=5)

HibE/ HABEE/ HipfE/ B RS & E/
(ug * mL~1) % (pg » mL~1) %
0.11 - 8.28 0.11 8. 38
1.10 7.73 1.10 7.39
22.0 4.51 22.0 4.03

£3 IEHOBRENHELER CLs,n=5)
Table 3 Determination of tetramethylpyrazine

blood concentration (x+s,n=5)

B AL 5 (5] 1L 2 9% B B i Bsf 8] 25
/min /(pg ¢ mL~1) /min /(ug + mL™1)
5  0.15320.059 3 60  0.12140.078 1
10 0.21940.142 90 0.13920.050 4
15 0.258+0.154 120 0.14940.077 5
30 0.39140.183 240 0.14740.069 1
45 0.155+0.089 7 360  0.12840.058 6 -
FFEG 3RS0 » 25y (6] B A LA R A AT 8 30, 1 26 3%
EZEHAWNIERBERE,

SR PRI VA A o T S i ke . K BRI 3R o ) )1 B R
AT LA X AR 22, R RS N R Y
P b AR 88 SCER 4 % B B b7 O 2 IR R gk
TTRB. SRRV, ERLRANGT BT H
PR B B R BEK, B X BRAS BURR, R Sh AR B e A K
B RIREE P EPMA BTERTPR-SNER
1+ DA, X R 7 B3 AR AR H %8 B 7T Ui I
IR,

BENERS T ERESHLBELES, BT
BRAOMK RRERBRIE, RERXBOR AR

LRI A 2L . 7% L

A S2 B B LI Bl A KRG 3% B 3 R
Axtg, R EEFHRMRAMAE BT AREE
J5 M3 9 )1 5 GRR BE i) HPLC B8 ik, it — 2
FREETBEERBUASEIMEANAZEHR
®if2%.
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