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Progress of Pharmacological Effects and Mechanism of Hepatic and Renal Damage of
Isopsoralen®
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of Pharmacy, Air Force Medical Center of PLA, Beijing 100142, China; 2. College of Pharmacy, Jiangxi
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ABSTRACT Psoralea corylifolia is a kind of commonly used traditional Chinese medicine in clinic, which has the
effects of tonifying kidney and strengthening Yang, securing essence and reducing urination. Along with the increasing
reports of hepatic adverse drug reactions induced by the use of traditional Chinese medicine isopsoralen and its
compound preparations, the issue of hepatotoxic substance basis of isopsoralen has also been widely concerned by
scholars. Isopsoralen is the main active and toxic component of psoralea corylifolia. This thesis mainly reviews the
research on isopsoralen by domestic and foreign scholars from 2010 to now, so as to provide theoretical basis for new
drug research and safe use of isopsoralen.
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morphogenetic protein 2, BMP-2)/Smad, Wnt/B-i% ¥ & H
(B-catenin) 1 2 48 Ak ¥ I A 185 58 ) OIS 32 4K y ( peroxisome
proliferator-activated receptor-y, PPAR-y)/Wnt i % R {¢ ik il B
S3Ak FE E S A VIAR G

o 25 I B B A RE (1) 3 B B0 ok AR O E R 1 #E 9B 5
EERRER, L ESE FRAME N A, B IER
JEVRIT 28 I B SRR A G TS AR XU BEAE  SE B0 B
FEARR I, S A B IR R BB HG I 2% 01 5L OK UMV a5 R
(osteocalcin, OCN) \J0 119 47 2 R 1 0 2 G 1) 25 &2, 38 i 4%
BE GG A . A ST I 2 OISR O A A R R A
YRS, — P e 8 TN SR FIBLHL, K B b IR R T
FI LRI T % PPAR-y ) mRNA ik, PO E A
A7 2 ( runt-related transcription factor-2, RUNX2) 1) mRNA %
K SR A B v e A B A B A A, 45 2 Uk S 20
pmol/L AR ELAF ™ o esh, T AN A 3 AT LA sk g
PPAR-y/Wnt 3 72 A 410 il 48 28 5 15 T i A E R BRI 41 7
SR, AR B B A E R B TS Z B ( malondialdehyde,
MDA) & &, 12 & 8 & 1k ¥ B 1k i ( superoxide dismutase,
SOD) 4+t H ik ( glutathione , GSH) A1 45 fjt H ik i 4216 ¥ Il
(glutathione peroxidase, GSH-Px) %& ¥4, I 4 B8 ¥4 o B2 i
(alkaline phosphatase, ALP) . ‘B #f & 1 #1 OCN [J mRNA
Rk,

RN AR S, S A AR R (1 wmol/L) Al i - 4
J B4 OB-6 H OCN Al RUNX2 () mRNA %3k, {2 2 40 g 4
FERER IS PR A R SRR BT OB-6 21 i 1) 4 A 14 2
fiE ;i Wnt/ B-catenin {553l #1805 H,0, 755 100 401
B MR T BMP-2/Smad {5 5 3 B, A o BCE 40
MC3T3-E1 84581 3o iy BMP-2 w22 24 J5U0T 4 11 i ity
15538 %, AP ) ATDCS 40 A P 85 43571 AR, it
A PRG5BS OCN (Smad4 FT Sox9 % i B b 7 1 [l
ff) mRNA ik 53 1 55 2 32 A (aryl hydrocarbon recepter,
AhR) /M Z 1K o (estrogen receptor o, ERav ) il B A2 ik il B
YAl MC3T3-E1 534k, 42 R 8545 5 7K 0 ALP 352, R i
RSB RUNX2 Al T ARUBEJE ol 609 mRNA 2350 1t
Hb, A IR ER (10~ 8 mol/ml) 4 T 37 1+ 3l ¥4 1) 72 5T T~ 4
43 05 1 AN M HR ) cire-8604 1 1) miR-26b-3p/ERow 24 194
R MC3T3-E1 AR A , bt AR ™

W SE I G5 AR S, S R R T i TGF-B1/Smad 5
% AR A3 D3 (homeobox D3, HOXD3) f{§ mRNA #ik,
S 5 KAk B S0 s i I & & L5 R E s HOXD3 3%
K mRNA 3k MZE 44 3R A B2 755 M G BUEHE 5 3 &
BRI I SCRAE R 1 03a {5 S0l I, I IS Wit 5
SE K, KPR BB 58 i Wit/ B-catenin {7 5 il
%, 1 BUBE B B B A 8 B K B D BB R
JE U st R PPAR-y/ Wit 3843 , 30501 R P K BRI SR A
LR, Sk 2 AR BB A BRI MDA 35 14, 4255 SOD [ GSH Fl
GSH-Px 1"
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JHGZ SR T RE 775 1 ERo 253k (R HEE S 2 T4 i
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R SERAEAY 25T AN IR R VWS SEAT IR M T LSS K
IESFAME IR 2R 5 DR A HLIAR AT R 5 45 24 77) 4 20 245 I ) 7 7
— R WAE OGP, HLAE PR i 1 ) 25 S5 A g 22 R B W W .
SAE R R A 8 A5 O 0 T3 Y, 45 1R 45 2 — B[]
J& L HROPEIRIE Y L AN RS AR VEAE AL Z 4, B
T C AT IE S 31 15 3 OPLAAR B SR B S A IR S
A AL B TS A O
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JIELTF PR 2 MIEL T S JE 200 5 ) — R B I S e 2
TRV o, v B A B BRI S R A0 M o, 1 — 20 5 R IT R
o BT, S i AN RS 0 M S SR R I, A
BR ARG MU TG 1 HE RS Al AR 2L, 51 R MH it
P IS SO

BRI HE B T R BUSE A BN AW (60 mg/kg)
A MBI GARAL  SE 8 R B, 442 1 d R, KRB i
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(aspartate aminotransferase , AST ) F1'H il =i ( triglyceride , TG )
A RFE T 525 3 d 5, RRUILTE o ALT (AST FLEH T
FR /KPP T i , SRR T — 20 5 4525 7 d s, IS4
FREAAAE (BB N G 3, S8R v /M IR R 51k 19 K R 2¢
PEEA R RIAEETE . B A H#s%E SV ( polymerase chain reaction,
PCR) SRR, 2025 1 3F0 7 d I, SeAb B IR R B mT d ikl iE i
152 ¥z 3 AH G 28 1 H EL % 22 (bile salt export pump, BSEP) (4
ARARAR M5 15 22 KA mRNA 35, IR 2 25 2585 11 2
(multidrug resistance protein 2, MRP2) \ Z 24T 25 3L K 1 . FH HL
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( multidrug resistance protein 3, MRP3) fi) mRNA 7K 3 i & %
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5 S

2.3 HNGIBTZ5EEE 1

Yt {5 2% P450 Jiff ( cytochrome P450,CYP450) E4AE7E T
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1 BN 2, O B A 25 (A A R R R
AN NSZTE AT R 32 B2 CYPA50 A7/t BRI oY 45
R, 5 AN B IR T AR 8 S CYP450 il 1 o, B I
CYP450 Jigxf HARIEIRE 1, 5 I Bk o S 4 E IR R A& L
PEAh, SR g 2 7E K BRI AR ) CYP450 e 1 )
AR E 225, th S 25 SR A HE 2 NI TR R 2 ROk
R

Song 45 i MATLHZUH $2H RNA, F il cDNA 75 H A
WG B2E AT B, AN B IR FE A5 % B Z [ 77 7 884
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fiff M1 O -FRIAR RS0 7 LB A3 I ER M i S I, 41
JEME CYP450 iR 25 S Rk R 7 1 i B 35 10 B 4B 3R
e PR AT i % 3 EE i AME T CYPAS0 AR 51 T
.

Liu 2" 58 T 524M K 2 %) HepaRG 411 Jfd 1 HuH-7 4
fieHr CYP450 g 35 B0 B R BRI, & B M IS 2 ] e
RAPEI ] CYP3A4 {935 Pk, Wang 451 W 44T HEVE /N R
40 mg/kg SHMT R 28 d 5, /NRURE AR, il ALT (AST
HALP KT, /N R E Je 2B S b I 49 5 S5 0 B2 4R
Lo, SN IR E A/ RATF A 219 CYP2EL B9 76 MR R ik
Yy 8 AR 4R A B AR R BUN BUF 05 5 5% ma £ 165 i
FRA K,

b T FRAE DRI Ok s SRR Ok 45 5 A i 2 L 1]
WEE G, A CYP R MERE IR LR E 1 h, 2R H & &0 A
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MTEM. 45 SRR I, JANE IR 2 K B RORE iR Y
CYP1A2 7535 22 B o 5 st A9 400 16 4 P, 22 80 ol e B2 349 <
0.5 wmol/L, Hxt AJF ORI sf CYPTA2 i 30 41 46 T e Tk
Mo LA, SEAME IR E X CYP2D6 1 CYP2C19 (G Mt A —
SE B HIAE
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RGBT R, AL A 0 R A AN B 0
TEPEALHI R TG — s R, Z SRR A IR AR X
AR IR AR 2N CBRESEAFAE T 57 AN IR 3 5 1R A T4
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SRV LB, b 2 AT 51 R U SR AR
WAL, 7EiE%E 7 d B 45T KRS ANE IR R (60 mg/kg)
J5 S SN IR R LR B AST (TG F K & B K F 2 2% 7+
i, TP B Y A P o R ARG S AR S A QI 2 27 1
ARAGIN R BT Fh IR PR A2 A1 0, 256 32 B o3 B
i fe /S 33 40 ) 2 A O 2 A 8 PO L S 9 A 14 AR
W2 R A B U, B K DA R I A A R AR

g, WA SRR s AR, WA R KL AR MY
AR, AR H IR 22 R TR AN 75 B AR 4 21300
Yu 25 R R 7 55 B RYR TS S4B 6 T 5 e
PR U A A8 SRR AR ZR L SR AR A5 1R 20 24 4 JA 9 A2 ) R
BRI AT 2B A A0 A A B, ALT L EIHEL R (TG FIILET 548 b
K55 X HR2H oA, 22 5 JE e 127 B L (P>0. 05) |, $2 75 5 4b
N BOR U 05 B AT i . Zhang %51 R B, S A
B 2R P00 22 5 AR R] 79) ok 205 24 20 0 A O BRUR A
A ML A AN 2 2R B S AR A B A A 22 5, G P M R
SR8 0% 58 DA B S R0 P B 00k P AR 20 2 45 O 16 O i R
B, EPE VRO BRI 3R R A 19 .28 BRI & A B
ARAL, Herb MR TR A Q2 PR B Y 2 2 i 4, RE A
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Tab 1 Hepatotoxicity mechanism of isopsoralen based on metabonomics technique

A% R U2 R

B HERLH

MR RIS GMREGE N | ORI | BERNE | RINEE | RTERE T A ER | I |
SRER | KRR | IR T AR | 2B TR T

HaEm 1
MEERRME RN

LU ONEN Ik B

PR 1 L-FURR T 520 TAR TR T DR T LA T
T LB T R T SR T LR | R | L2
FIR | RN | s EbemR | TEIRAR | bR | s IR |
WIVKRER | s NEIRR T IS G/ T CBRNGIR 1 2- B TR T s e T
N-FSERERR 1 2R NI T OB T MR T T TR T A

D-REFM A ARV, HER FEARMS
RPN R KL AR A RICH H
AR AT AR
BB AN RER AR AR
G BRI AR KA AR AR
s D-AEBEE A D-AZ R AR
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R E R R
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Note: “ 1 "indicates upward adjustment, “ | "indicates downward adjustment
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U5 5 T R v 2 BRI 0 2 A 0 R T
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