#2243} Acta Pharmaceutica Sinica 2017, 52 (7): 1063 —1068 + 1063 -

AR BRI H X R N K Z % H BT AT 1547 55 e 1 Y =2 Wi

F oMk B FRELE DL RN R WD FEW]
LEGE? B&E? FmEl, BT REE, T

(1. TTHEH RSN, LT KE 116600; 2. fNE 302 ER, £FFHEZAHFFAT, LE 100039; 3. FEESRE
B AL B AN EE 208 25 AR 70 B, dB5E 100193; 4. fRANE 302 ERe, HHIHES &R EIT 50 RH 0, JE5 100039)

THE: R 2B BEI0HIR, 25 SAQHR 20 & 5 o 32 B R Ay S 3 2 20 T A AR A 1 A
HIHERA RO T BRI, 58K, ENFER (LPS) EHil MK R 5 By, &0
TROIFE (trans-SG, 31 mg-kg ) KGRI IER, #E— B BA TARACIUERAN G 7S Sk (10 mgkg ) K
M trans-SG WG REE (5 LPS+trans-SG A EL P>0.05); TMBEA TT AR AU BES061570 BE e (35 mg-kg ™)
BEWINT trans-SG WHTHAGIEE (55 LPS +trans-SG ML P<0.05). 7 ANFRCRIAAE 1A B 14K R, K
K E] trans-SG IRF=H1; 1ENEH UGT [F T.HF I AR B R RSP, I3 trans-SG I R HY, 6
AMIRE B IR A EEE R L B (UGT) T8 AR BE 1k X . UGT1A1 > UGT1A9 > UGT1A7 > UGT1A10 >
UGT2B7>UGT1A8. £ 4IR: trans-SG F LM UGT /- S#0 11 AR, 301254 1 AR 3 B 7T 3% 0 trans-SG
TELE IR0 A o 3K A B 5 5 R R R VPN R 2 EC AR 28 2 i AUt T S5 K9 .

XN S, R CIROHT, S, ARWE R DR, T ARG

FE 525 R963 XRRFRIZEE: A X EHRE: 0513-4870 (2017) 07-1063-06

Influence of drug metabolizing enzyme inhibitors on liver injury
susceptibility to frans-2,3,5,4'-tetrahydroxystilbene-2-O0-#-D-glucoside
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Abstract: By using the drug metabolizing enzyme inhibitors, the effects of metabolic factors on potential
liver injury induced by the main component, trans-2,3,5,4'-tetrahydroxystilbene-2-O--D-glucoside (trans-SG),
in Polygonum multiflorum was investigated. The main metabolic enzyme isoforms involved in trans-SG
metabolism were also screened. The results showed that trans-SG at the dosage 31 mg-kg ' did not cause
liver injury; and the combination of trans-SG with the phase I metabolic enzyme inhibitor, 1-benzylimidazole
(10 mg-kg "), did not change the degree of liver injury (compared with LPS + trans-SG group, P> 0.05).

However, the combination of frans-SG with phase II metabolic enzyme inhibitor, ketoconazole (35 mg-kg '),
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significantly increased the degree of liver injury (compared with LPS +trans-SG group, P<0.05). The phase I

metabolites of trans-SG were not detected in human liver microsomes phase I metabolism system, while the

phase II frans-SG metabolites were detected in recombinant human UGT isozymes phase II metabolism system.

Six isoforms of uridine diphosphate glucuronate transferase (UGT) exhibited abilities to metabolize trans-SG
and the order of metabolic ability was: UGT1A1>UGT1A9>UGTI1A7>UGT1A10>UGT2B7>UGT1AS8. The

results showed that trans-SG was mainly metabolized by UGT in phase II metabolism. The inhibition of

drug metabolizing enzymes of phase II can increase the liver injury susceptibility of #rans-SG, which provides

a reference to the evaluation of susceptible factors and drug incompatibility research of Polygonum multiflorum.

Key words: Polygonum multiflorum; trans-2,3,5,4'-tetrahydroxystilbene-2-O-f-D-glucoside; liver injury;
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4. BI+LPS ZHA trans-SG+LPS+BI 4L3iE4E 4 K g i
VESAEER I, ZEEANEEK 12 0 )5, 2B S K trans-SG
0. trans-SG+LPS 1 trans-SG+LPS+BI H ¥ H %4
¥ trans-SG, 3 h J5 LPS 4 . trans-SG+LPS i . BI+LPS
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75 16 000 xg B> 30 min, B LIS MARAELE 80 C
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F N4 B F UDPGA JA 3 ) Bi, 37 CHEIR R &Kk
P E 60 min J&, 70l IIAVKHEE 100 pL £ 1k

N, ZabE R G imiiE. 4°CE&M4 T 16000 xg
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BIEEH ik Acquity UPLC HSS T3 CI8
column (2.1 mm x 100 mm, 1.8 pum, 3E[E). MR K.
245, 360, 420. 225 1280 nm, F:if: 30 °C; FEiHIR
JE:4°C; B A 4 (0.1% HER) , B K (0.1%
FR); W#: 0.30 mL-min'; MEREE: 4 uL. iEELSE
Vel &R ER 10 RS2 IS 100 pL, AR,
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Table 1 High performance gradient elution conditions

Time/min Acetonitrile (A%) Water (B%)
Initial 95 5
1 95 5
9 60 40
19 10 90
21 0 100
25 0 100

B & RA Mm% BE (ES) BFUH, 18
B8 A R B R AETE ) m/z: 50~1 200, KA
3 ESI Continuum 0. BAMEHIE 2.2 kV (IEET
2.5 kV); HEFLHEIE 40 V; JEIR 130 °C; B SR E
350 C; 4EFLRIRE 50 L-hh BiE AR E 800
L-h'; Al OB AME S, B R KRR
4V, FREE 10~55V; REMZE 0.2 s, KIE: FiEH
BIE: SRR HERE (m/z 554.261 5, 13 FHi;
mlz 556.277 1, IE&EFH), FiEIKE 100 pgrmL ',
P 10 mL-min ', SRAFSRAIR 10 so AR IE:
FHERENVE R (R 22 <5 ppm).

FirZE S8 SPSS 20.0 #AFREAT M, BT E
el ABIE £ AREZE (X +s) Fon, A B one-
way ANOVA K%, P<0.05 FR%JEFit%E X,
P<0.01 £REFAEENRITEE L.
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SeIG g R BN, SRR LR, LPS 4. trans-SG
4. Ik (BI) 4. BI+LPS 4. trans-SG+LPS
YA trans-SG+LPS+BI 4 ALT Ml AST #J7TEH 451k
(P>0.05); trans-SG+LPS+BI 45 trans-SG+LPS 21 AH
tt, ALT #1 AST JoHH A84L (P> 0.05), B Lk
WEXT trans-SG 1) 4549 AU T B b 52 o &5 SR DL P 1o
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) ) ] Figure 2 Influence of co-treatment with lipopolysaccharide
Figure 1 Influence of co-treatment with lipopolysaccharide

(LPS), trans-SG and benzyl imidazole (BI) on plasma alanine
aminotransferase (ALT) and aspartate aminotransferase (AST)
activities. ~ LPS represents lipopolysaccharide-treated group
(model group); trans-SG represents trans-SG-treated group; BI
represents benzyl imidazole-treated group; BI+LPS represents
co-treatment with BI and LPS; trans-SG+LPS represents co-
treatment with trans-SG and LPS; trans-SG+LPS+BI represents
co-treatment with trans-SG, LPS and Bl. n=10, x+s
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B 453 15 XUBe:

ME 27 DL, 55582 thEE, LPS 4.« trans-SG
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LPS+KT 4 5% 4L Eb 8¢, ALT #1 AST B3 Th s (P<
0.05); trans-SG+LPS+KT 215 trans-SG+LPS ZHAHLL,
ALT F1 AST ¥JBH BT+ 5 (P<0.05), 5 WA B A e m] 18
N trans-SG #3515 KU o
3 trans-SG EEBET UGT K4 K

£ trans-SG 5 N ORI AL [R5 & 24T 144k
ik T AR SEIR T, K trans-SG &9, BAHK
MR T AR =9, X3-IR trans-SG TEARAI FFRICKE
RIS AT B R R A T AAR o

1E trans-SG 5 AN HE4 UGT B LM T4 Rt
17 AR S5 b, 78 UGTIAL #41. UGT1A7 4.
UGTI1A8 1. UGTI1A9 4H. UGTI1A10 AR UGT2B7
Mk B trans-SG W E HERERR 45 A 7Y (m/z
581.151 2) (Kl 3), FFAIR] trans-SG & EAX T XF
FZHA BTk (K 4A). Hb, UGTIAL iz 3
AN R 45 5 75 W), UGTIAT 4. UGT1A9 4A!
UGTIAL0 ¥R 3 2 SHAEE R 57w,
UGTI1A8 il UGT2B7 ALK E] 1 AN H s iR 45
GV, SR IWE 3. MRYE A AR B AR 3 B,
% UGT W2 frke A /F A EE 28 UGT1A9 >
UGTIA1>UGT1A7>UGTIA10>UGT2B7>UGTIAS,
SR LK 4B. R trans-SG B UGT gk L 1T
AR, FES S5 ATEA N UGT1A9. UGTI1AL
1 UGT1A7.

(LPS), trans-SG and ketoconazole (KT) on plasma alanine
aminotransferase (ALT) and aspartate aminotransferase (AST)
activities. LPS represents lipopolysaccharide-treated group;
trans-SG represents ftrans-SG-treated group; KT represents
ketoconazole-treated group; KT+LPS represents co-treatment with
KT and LPS; trans-SG+LPS represents co-treatment with trans-SG
and LPS; trans-SG+LPS+KT represents co-treatment with frans-SG,
LPS and KT. For LPS-treated groups, group served as a model
group. n=5, ¥+s. P<0.05 vs control group; "P<0.05 vs
trans-SG+LPS group
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Figure 3 trans-SG metabolism in phase II of human uridine diphosphate glucuronate transferase (UGT) isoenzymes. A: Sample of

m/z 581.15 in UGT1AL1 group; B: Sample of m/z 581.15 in UGT1A7 group; C: Sample of m/z 581.15 in UGT1AS8 group; D: Sample of
m/z 581.15 in UGT1A9 group; E: Sample of m/z 581.15 in UGT1A10 group; F: Sample of m/z 581.15 in UGT2B7 group. Peak 1,2, 3
respectively represent different trans-SG metabolites (glucuronic acid conjugates)
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Figure 4
content (%) of trans-SG in 6 human UGT isoenzymes groups after

acid conjugates of trans-SG in 6 human UGT isoenzymes groups after incubation.

Calculation method of relative ratio of metabolic capacity for 6
UGT 1A10 as 1, calculate the relative peak value of m/z 581.15
m/z 581.15, then add the relative peak value of each subtypes separa
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MR 2T R . SRR IS4 ALT KPS

trans-SG metabolism and the glucuronic acid conjugates in phase II of 6 human UGT isoenzymes groups.
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subtypes: take the minimum peak area of m/z 581.15 catalyzed by
catalyzed by 6 subtypes comparing with the minimum peak area of
tely
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Rl f 2308 61 e 35 mg-kg ™' 1 IE 0SB O 45
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