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Abstract: Objective To establish a UPLC-MS/MS method for the quantitative determination of [cis-2, 3, 5, 4'-tetrahydroxystilbene-
2-0-B-D-glucosides(TSG)]and trans-TSG in rat plasma and systematically investigate the differences in pharmacokinetic parameters
of the two isomers in rats. Methods Forty male SD rats were randomly divided into four groups (10 rats per group), namely the cis-
TSG ig administration group, the cis-TSG tail iv administration group, the trans-TSG ig administration group, and the trans-TSG tail
iv administration group. The ig administration dose was 100 mg-kg™!, and the tail iv administration dose was 10 mg-kg™!. Blood
samples were collected from the orbital venous plexus at 0 h before administration and at 0.030, 0.083, 0.160, 0.250, 0.330, 0.500,
1.000, 2.000, 4.000, 6.000, 8.000, 10.000, 12.000, and 24.000 h after administration. Polydatin was used as the internal standard to
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determine the blood drug concentrations of the two components at different time points. The pharmacokinetic parameters were
calculated using DAS 1.0 software, and the differences in pharmacokinetic behavior were analyzed. Results The established UPLC-
MS/MS method met the technical requirements for the determination of drug concentrations in vivo in terms of specificity, stability,
accuracy, and precision, and there was no significant matrix effect and the extraction recovery rate was stable. The pharmacokinetic
results showed that: (D The administration route significantly affected the exposure level: the area under the blood concentration-time
curve (AUC) and peak concentration (Cmax) of the two components after iv administration were significantly higher than those after ig
administration, and the peak time (fmax) Was shorter, indicating that iv administration could directly and rapidly enter the systemic
circulation; @ There were significant differences in exposure between the isomers: regardless of iv or ig administration, the AUC and
Cumax of cis-TSG were significantly higher than those of trans-TSG (P < 0.05), and the elimination half-life (#12) of cis-TSG was longer
than that of trans-TSG [iv (7.03 h vs 2.63 h), ig (16.90 h vs 8.46 h)], suggesting that there were essential differences in the absorption,
metabolism, or distribution processes of the two isomers; 3 The oral bioavailability was low: the absolute oral bioavailability of cis-TSG
and frans-TSG was 28.46% and 27.35%, respectively. Conclusion There were significant differences in the pharmacokinetic behavior

of cis-TSG and trans-TSG in rats, mainly manifested as higher in vivo exposure levels and slower elimination of c¢is-TSG. The oral

bioavailability of both components was low.
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1.8 um) 4. JshAER 0.1%HER/K (A) -2 (B)
BEREWENL 0~6.5 min, 95%—60%A; 6.5~7.0 min,
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Table 1 Mass parameters of two components and iternal standard

%y BEES 1 miz THT miz LREHIENV Tl fi R BV
trans-TSG 404.84 243.07 50 22
cis-TSG 404.84 243.07 50 20
MR (R 388.84 227.08 52 18
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Fig.1 MRM chromatograms of two components and internal standard in rat plasma
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Table 2 Linear regression equations, correlation coefficients and linear ranges of cis-TSG and #rans-TSG

4 531 252 B9 5 F2 r 25 YU/ (ng mLY) e NR/(ng mL™Y)
cis-TSG ig Y=0.857 854 X+7.458 78 0.998 5 4~2 000 4
& iv Y=0.080 387 3 X+4.341 58 0.992 9 40~20 000 40
trans-TSG ig Y=1.754 33 X+1.938 13 0.995 2 2~1000 2
FE iv Y=1.506 61 X+26.474 0.9912 20~10 000 20
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Table 3 Precision and accuracy of two components in plasma of rats
2% I (n= ) A 2 =
% #5277 IR S 5T %‘JEF;/% e S 5T %Zg R
(ng mL™) o RSD/% /% o RSD/%  #ERf /%
(ng mL*) (ng mL™)
cis-TSG ig 8 8.22 4.05 102.70 8.14 6.58 101.80
80 78.37 3.13 97.95 79.81 3.41 99.76
1 600 1629.00 211 101.81 1620.22 217 101.26
trans-TSG 4 4.22 5.83 105.41 4.28 5.97 106.94
40 40.38 4.82 100.60 4113 5.43 102.71
800 805.67 2.31 100.70 807.24 3.19 100.89
Cis-TSG & iv 80 79.65 3.17 99.56 80.95 3.41 101.18
1000 1004.35 2.46 100.43 1028.98 3.62 102.89
16 000 15907.32 211 99.42 15821.32 2.15 98.88
trans-TSG 40 39.93 4.43 99.83 42.08 5.60 105.20
400 400.13 4.32 100.03 395.63 4.73 98.90
8 000 8 005.22 3.07 100.05 8 058.97 3.74 100.73
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Wl Chp) 23509 7.03. 2.63h, {E0~24h, P51
B 259 2k FTHAN (AUC) 43514 4 254.40,
717.37ng-hmL™s L2 T, ig 63245)5, cis-TSG
trans-TSG [ ti2 7378 16.90. 8.46h, TE 0~24h,
AUC 15354 1210.96. 196.22ng-h-mL™"; i %t
Eb 2 Fheh 2538421 AUC 18, iH5E1FH cis-TSG M
trans-TSG ¥ 26 %5 £ W) ) FH BE 43 1N 28.46% Al
27.35%. ¥ 4 A58 Z 8K SPSS 25.0 Bt
17t KB4 T, P<0.05 RoR BB G L. 45
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AUC )83 PG, I O RAEDFIHEA R . 76
ig BA%MT, cis-TSG B Crax~ AUC 1 110 ¥ 55
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=4 IEEEWEFMERYNER (X ts, n=6)
Table 4 Results of recovery and matrix effect ( X +s, n=6)
D% (VB Bk E (ng mL™) FEHUESE Y SN
Cis-TSG ig 8 96.81+1.69 98.13+3.40
80 100.22+6.47 93.81+4.05
1 600 96.63+4.23 96.52+5.08
iv 80 96.12+1.90 92.55+3.93
1 000 97.23+3.55 95.86+5.13
16 000 92.51+4.22 98.66+5.48
trans-TSG ig 4 91.55+3.43 93.73+5.11
40 93.13+5.08 92.87+5.77
800 92.55+1.72 89.91+2.92
iv 40 95.31+1.79 92.18+6.04
400 96.22+3.17 97.73+3.77
8 000 98.31+2.52 96.91+5.41
®5 ARMES2MRIBBEY (X s, n=6)
Table S Stability of two components in plasma of rats ( X +s, n=6)
EHRCE 4h 4 “CHE 24h —80 Ciffih 3 X
By R i‘iﬂﬂf;ﬁ%‘/fzﬁ‘fﬁ %ﬂﬂbﬁ%&gfﬁ %ﬂﬂfﬁ;&g _—
Jis (gl HEEI% HEEE% W%
(ng mL?) (ngmL™) (ng mL™)
Cis-TSG ig 8 8.71+0.36 108.75 8311057 103.75 8.63+0.31 107.50
80 81.92+252 102.38 8262+458 103.25 83424303 104.25
1 600 164351+83.16 102.72 1598.731+-58.35 99.92 16245547911 10153
iv 80 7892+431 98.63 82.79+558 103.38 79.27+3.68 99.00
1 000 101321+32.63 101.32 1009.264+2372 10092 1016.424+31.00 101.64
16 000 1615861+381.34 10099  15857.68+52.80 9911  1563584+414.35 97.72
trans-TSG ig 4 452+0.13 11250 42514015 105.00 4191027 102.50
40 39.67+1.29 99.00 41374135 103.25 42.36+252 105.75
800 807.69+19.79 100.95 8356341379 10445 796.881-20.32 99.60
iv 40 42531105 106.25 39.55+1.10 98.75 42.39+2.05 105.75
400 404.56+15.05 101.13 40314+1548  100.78 417.73+19.97 10443
8 000 80973816761 10122 789452 +256.57 98.68 784351124707 98.04
A
-&-transTSG = -~ tCiS_TSTGS G
‘g ' ~e-cis-TSG “'_E]‘ L 000 e
2L 2
g g 500
- ——— 00 050 100 150 204 500 190024.00
0 0.5 1.0 3.050 8.0 18.024.0 th
t/h
2 iv(A) K ig (B) 4875 cis-TSG. trans-TSG WY Z5RE -BHEMZ (X £5, n=10)

Fig. 2 Plasma concentration time curves of iv (A) and ig (B) cis-TSG and #rans-TSG ( X £s, n=10)
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&6 cis-TSG. trans-TSG HNATNFESH

Table 6 Pharmacokinetic parameters of cis, trans-TSG

cis-TSG trans-TSG
S E:<R )2
ig ig iv

tmax h 0.373£0.103 0.030£0.010 0.330£0.069 0.030£0.010
Crax ng mL™*! 1233.183+308.413%* 18 429.900+4 362.745* 298.500+99.991" 5369.550+2 897.012
AUCo-t h-pg- L 1210.956+425.115™* 4 254.404+1 237.558* 196.222+101.053" 717.378+642.284
AUCo- h-pg-L? 1275.328 £493.79™ 4 258.962+1 237.526% 197.6314+99.824" 717.378+642.284
tis2 h 16.895+0.528* 7.031+5.759% 8.462+0.032 2.628+2.145

5iv . "P<0.05; 5 rrans-TSG 4LL#: *P<0.05.
*P < 0.05 vs iv group; *P < 0.05 vs trans-TSG group.

IO T REWA A . H, THEER
WS R EIR, cis-TSG. trans-TSG M WHRFERH AT
KL L 1, B RE N AR EZER, L
MBI BB EEESZTTE R RIS E
Ph B RS S R, B KRN L
PR JEE e e i 5K 121

AR AR RN, 2 PRtk 248 AT
R BRI NG 2 A N, B 2 E AN
BFEF X T cis-TSG, FE iv 45 25 ZHIR N TA] (fax)
BERTORG A, TRk B K 25K S
(Crax)s FFEERIKES 25 EHE ARG A2 2 B
WL 1 0~24 ho i 19 10 24 K - [A] 2 T TR
(AUCo-24) THEBTHN, iv A RN RERELN ig
LRZIN 3.5 f5. T ig LRI np WEEK, R
YR A B I TR BEAG, HEDU AT g S5 IR IO AR
G M HL P ATIEG A K o

YT trans-TSG, H tmax BHHEHE cis-TSG —
2, Hoiv G252 AT R 2 T R I I 24 9 P VA
FIRE, v as 2R iR B R E 03, H iv 4524
JRENERR S ATEER R, ig AR
KRRl SmNE, MRT ig 42, ivaadin
i 2 A A AT Cona 235 TH 17w AUCo—5 AUCo-24
BEWIN tmax B RAEHT, UESE iv SR 2RI S8 B i
WRSERIT B, A 240 bR HE NARTE IR, AT S BE v
RN RFTE. ivG2%MET, cis-TSG 1) AUC)-- 2%
w1 T trans-TSG, H 2 HAE Crnaxn AUC RS HL
EEREZE, FR 2 MEREEEENRE . 240 &
GEE R AT BEAPAE AR R ZE S

ig 4h 25 1F T, cis-TSG IR &2 /KF (AUC
5 Cumax) FFEREZEET trans-TSG, KB 0 ARMLIL
AR S AR NS 2 Fh AR R R AE 22 . I
A, cis-TSG 5 trans-TSG B 1R A=V H FH FE £4) %5

IS, HEMILER T Re 50 745 h & 2 M A S8
WA 3G oA DG B 3 o AN 2 PR AE 38 Y 1)
WSCRE FT, 38T B AR a3k AR AA P PR e A ] e 1
PR A S TR A R e Rz 14-160,

AR, I RN T e E A A
5 5y gl R, HRURS AT e Rl A4 N 2 8
PR DA U718 (A G )02, AT B 55 A 14
53 TSG WA R IR H 5 0 35 45 2 AR (s e
Chng ke 245 Ja IR 250K B2 m T 0 k) 14, &
I HE—2BUESE, trans-TSG 5 cis-TSG 7E K B
(1) tmax~ t12~ AUC S5E5ARG5)F 28 FAAE R %
Ft, H cis-TSG AHXTEE S AR N 2 5 KT 5K
(P P i B T TE), - B FE AT eS0T 1 5 T LE M 2
PE RS G T A BT, 3X A ) B AAT 8 5 JH 2 14 1) 4
JRAEERRR AL T L E AR . RN, 4 RN
AL E S T2 i T204% 2 fh ik
LD DLRRARH 285 KB4t 1 R 3

Zi b, AW T cis-TSG 5 trans-TSG 1E
KRN 28 FRE 2 7, AONFTE S 1A H
7). BB T B S I0 s, [T R
N B AT & 5 s M O 5 KRS O AR N A2
FIFH BE AU A B R R .
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