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Study on drug interactions between psoralen/isopsoralen and diosbulbin B
based on CYP450 enzyme
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Abstract: Objective To investigate the effect of psoralen and isopsoralen on the metabolism of diosbulbin B in rats based on
cytochrome P450 enzyme system (CYP450). Methods After administration of psoralen or isopsoralen for 1, 3, 7 days, respectively,
isolated circulatory liver perfusion was used to study the metabolism of diosbulbin B in the liver of rats. UPLC-MS /MS was used to
detect the content of diosbulbin B in circulating perfusate. When rats were treated with psoralen/isopsoralen for one week before
administration of extraction of Dioscorea bulbifera L. (10 g'kg™), blood was taken from the inner canthus of rats and the
pharmacokinetic parameters of diosbulbin B were calculated by non-compartment model in DAS 2.0 software. Results After orally
administration of psoralen/isopsoralen for different days, the amount of diosbulbin B in circulating perfusate was relatively
increased, and psoralen/isopsoralen showed stronger inhibition to the enzyme after prolonged administration. Compared with the
non-intervention group, after treating with psoralen/isopsoralen, the values of area under the curve (AUC,_,) and mean residence
time (MRT,_,) were increased and the elimination half life (¢,,,) values was decreased. Conclusion Psoralen/isopsoralen can inhibit
the activity of CYP450 enzyme in the liver, reduce its metabolism of diosbulbin B, reduce the metabolism of diosbulbin B in the
liver and cause accumulation. In clinical medication, attention should be paid to the drug interaction that can be produced when
Chinese medicine containing psoralen/isopsoralen or diosbulbin B is combined.
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F1 WBEEHARIBEZTHRESFRIYDERZEEARDR PO ESH (v5,n=6)

Table 1 Pharmacokinetic parameters of diosbulbin B after oral administration of psoralen or isopsoralen in rats(;d:s,n=6)

EEEGOmgkg D+ FAEHEERGOmgkg D+

R L HATRBDA0eke D e om0 gk ) B2 TRIAI0 gkg )
AUC,-, ng'mLfl'h 8 05742 222 16 11245 565 16 18610 054
AUC,_, ng‘mLil‘h 8 07242 233 16 121+£5 565 16 210£10 056

fo, h 9.26+0.46 45342.56 478+1.82

fon h 0.33+0.17 0.42:0.40 0.4740.32
MRT,, h 7.89+1.17 13.72+2.84™" 9.73+2.66"
MRT,-.. h 8.00+1.16 13.76+2.83"" 9.80+2.61"

Chax ng-L ! 1390.00+334.07 1 368.00+293.00 1 770.00+593.59

WA TR " P<0.05 " P<0.001
"P<0.05""P<0.001 extract of Dioscorea bulbifera

4 g

W PR Y6 97 7 S A W7 56 35 L 92 0 P S ¥ 1 im AN
BIT B R, (15 2500 iR 7 AN B — IR T A G
FIRIT AL o B 2 TE TR BLHE 97 U AU A
T M= A R RS B, % 25940 1
1 FH 72 2B 1R 3 A s N AT 78 A — TR TG 04 22 AT
S A RVE TR . 2021 4 [E K 25 5 s
JR) 24 ity B PP H e B T AUAT 1) K24 W AR LA R 9 4
ARFE TR GRAT O YR B0 25 WA %38 S AH
AR — RAIF A H B E SR T 43112
YAHEAER . 5258052 M BEAER , 12
5 1 s ki e FAR R 1 2 Ok, R B T
AR 15 1 B0 24 0 FE LA FH RS R e 24 4 (¥ Wl R
R FE , T A8 SOAR i 2/ UK B S B /R

PERYIIREE , 51 K — R A 252 4l

JHF R A2 4K 22 $0 24 W) A R0 2 A0 1) 37 Bt , A7
TE 1) CYP450 B 7E P AN IS AL & 0 1 Ak B DL R AR
Wk E EEAEN . FAREZEMAY TR
iy , CYP450 iy 4 $0 1) 5 175 5 42 3 SO M AH B4
MM FEERE . Hrr, B TR 6] S 82 A B
1E I PR 72 SCRE K, 2 o7 21 A W14 A8 BAF )
70%27, EHf 5L I R | 48 i CYP1A2. CYP2CY.
CYP2D6.CYP3A4 A 1 254 7 90% LA B,
2y B A, AR 259K 2 405 CYP450 B A, 7]
REJ2E — 5 5 W At 24 ) 76 A A A A7 00 T 7= AR AR
HAEM.

KBRS A A B AV R — A R AR SRS
VR A 2% B SO0 AR 55 HO BT 78 U5 ¥ S REAS AE — BXI [A]



$F45% FE6H 20225F6 8 %!‘ﬁiﬂ';ﬁti Drug Evaluation Research

Vol. 45 No. 6 June 2022 + 1089 -

DA DR F5 JHF I 1) 1 5 A RS 1R A A A T e 5 3k Re HE BR
FoABZH 2338 B 10T HR0Y o OK RS AR A0 BRI B L 1)
g5 W BR, A i R 2 B A IR T aE o A
CYPA450 Fiff 1) 37 i 171 5 S50l T 38 i 20 2R A AR W Ik
D A58 AR VEE ALV P B AR B I, o B LR
ERBIEFRMER, ETHRMCEAGHAE—E
1 JFE 23 R 5 70 U 1 8 AT R o =86 U 1
i CHNE LERAR R 45 25 I 8], 43 i 3R 2 7
N R 2R B 2 2% AR R il 26T T AR R R
W 55251 dMHE, ELZ3 A, B O RFIRE
53 Z 1 AUC 98020, BBl 20 3% 78 A4 3 A 3G 0
MAELE 27 A, AUC [0/ 3t 10 33X ] g 2 AR ¢
il e A0 1) J5  MUAR AR A2 M 2 A B I 3R 1A 5 & R, DA
T B A A AR U T R AR D 17 0 A 2 4 ) 700 4 P B 1)
EK S, X FRAE S — IRl 4 . DR e A b B
— DI TR I 2 A0 R D IR 2R CYPASO Bl 1)
A AL

DA TR = R A = s B = g
FRIRATT WA, Be T RS TR G, 3
LEIERRIEANM L 5. ERER, 58
T A AH L, B IR A A E IR R 24T T
HIAUC, G h0, 2, 06020, T b i i & T A C,,,
B0, AH AR L 3 2 2 AT AL ) MRT, A 2
AN, ek R R T MM LR A RN E R
(1 RS <

O W 70 % 7 05 6 H B kb B T 2 R0 R kR
&2 Ah 38 & F K AN E G A S A i R
B8N 6.05~17.04 mg-g . MBS AR AN
B R 2 M S R 4 0 e Ak e R i 2R A R kb
JEZ=D B H SR E R RN FIE RN S B
Z TR, XA R AN IR S HALZ & R,
BRI EAER

AW T 53 T T 2% B 2K B Ak B 4 7K 55 52
THEIRERS IR R M RERRAEN
AR R 20, 45 5 o e b IR 2R Bl i 2 R d
o 400 1) KRR E Hh CYP450 Bl S P B g 2
FAE KRR B, B0 25 30 S RRAE , 36 s
M2 AR BRI E AR, 3 Bl Rl oy 2 ) A 7= A
T CYP450 g 1) 250 AH FLAE T o Fl A 0 1 et h 2
JFEE PR o] fe R — T S A B IR 2 7 A 5
BA MR C, 55— J7 1 ] et 5 & g A i 24
T R E R 2 (R R A 25 AR R %, IR BRI
PR FH BF 5% 25 Rl 5 5 At CY P450 B A 5 (1 2454
A

MakR AL EARELEAEF R

SE

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

ERE, TiRE, RN, 5. 2 T IO F ik g
[7]. R R EE 25465, 2013, 11(26): 52-55.

LiJ X, Yu H S, Song Y T, et al. Advances in modern
research of Dioscorea bulbifera L. [J]. Guide China Med,
2013, 11(26): 52-55.

DRZE0E, A5 0, v Sh I, 46 . 30 24 T A6 27 B BT 9
[7]. P EEZG 24K, 2013, 41(5): 14-16.

Qiu J Q, Li C F, Miao J N, et al. Research of chemical
composition of Dioscorea bulbifera L. [J]. Acta Chin
Med Pharmacol, 2013, 41(5): 14-16.

KR, IRTTGE, IREY] . SR A2 BT FU Rt (0]
VLG P R 2 K 3 554, 2020, 32(2): 117-121.

Zhu D C, Xu L T, Xu X M. Advances in the studies on
the chemical constituents of dioscoreae bulbiferac L. [J].
J Jiangxi Univ Tradit Chin Med, 2020, 32(2): 117-121.
N, Brdx s, BRifEA, 45 3250 o s M LA
JC[J]. 5B FBE KRR, 2003, 24(6): 677-679.

Tan X Q, Ruan J L, Chen H S, et al. Study on anti-
inflammatory constituents of Dioscorea bulbifera L. [J].
Acad J Second Mil Med Univ, 2003, 24(6): 677-679.
Kawasaki T, Komori T, Setoguchi S. Furanoid
norditerpenes from Dioscoreaceae plants. I. diosbulbins
A, B and C from Dioscorea bulbifera L. forma spontanea
MAKINO et NEMOTO [J]. Chem Pharm Bull, 1968, 16
(12): 2430-2435.

Wang G, Liu J S, Lin B B, et al. Two new furanoid
norditerpenes from Dioscorea bulbifera [J]. Chem Pharm
Bull (Tokyo), 2009, 57(6): 625-627.

Liu H, Chou G X, Guo Y L, et al. Norclerodane
diterpenoids from rhizomes of Dioscorea bulbifera [J].
Phytochemistry, 2010, 71(10): 1174-1180.

OHESR, FE 0 AN s 25 1 b M 4 R A
SE 7). EE2534R, 2015, 34(7): 935-937.

Shen X R, Dong J Y. Determination of diosbulbin B in
Dioscorea bulbifera L. from different regions [J]. Her
Med, 2015, 34(7): 935-937.

PSS, EWER, B 45, 55 A E IR AL o K
FHEHE TR (3], B SR8 U5 RS 2R R, 2019, 25(7):
207-219.

Wei M M, Wang S Y, Yang W, et al. Chemical
constituents of psoraleae fructus and its main toxic
ingredients [J]. Chin J Exp Tradit Med Form, 2019, 25
(7): 207-219.

i E 24 818[S]. — 6. 2020: 195,

Pharmacopoeia of the People's Republic of China [S].
Volume I. 2020: 195.



+ 1090 -

$F45% FE6H 2022F6 8 "éﬁ-i‘ﬁﬁti Drug Evaluation Research

Vol. 45 No. 6 June 2022

[11]

[12]

[13]

[14]

[16]

[17]

[19]

(20]

BWAT, ik b, Fad, 5. M IR O R 2 B
FHE 7Tk e [0). A B s 56 5 7 2 4= &L 2019, 25(3):
180-189.

LuY Q, Zhang X, Wang J J, et al. Research progress on
chemical constituents and pharmacological actions of
Psoralea fructus [J]. Chin J Exp Tradit Med Form, 2019,
25(3): 180-189.

Li F M, Li Q H, Huang X Q, et al. Psoralen stimulates
osteoblast proliferation through the activation of nuclear
factor- kB-mitogen-activated protein kinase signaling [J].
Exp Ther Med, 2017, 14(3): 2385-2391.

Zhang H C, Ta N. Effect of isopsoralen on Smad7 in
osteoblastic MC3T3-E1 cells [J]. Exp Ther Med, 2017, 14
(2): 1561-1567.

Sathaye S, Somani G, Kulkarni C, et al. In vitro
acetylcholinesterase  inhibition by psoralen using
molecular docking and enzymatic studies [J]. J Pharm
Bioall Sci, 2015, 7(1): 32.

T RAE IR FE I MR o 2 A BRI P 2 OR
PHERINLEIBT ST [D]. il 55 —F B K27, 2017,

Li X M. Estrogen-like neuroprotection of isopsoralen
against spinal cord injury through estrogen receptor ERa
[D]. Shanghai: Second Military Medical University, 2017
BHAE, ARk, HE MR, &5 AR IR N N BB R 2T 4
0 A IR R R PR (0] P2 2 5 IR IR 24
H, 2015, 26(6): 751-754.

Hu Z H, Qi Y H, Xiong H, et al. Regulative effect of
psoralen on aging-associated genes of human skin
fibroblasts [J]. Tradit Chin Drug Res Clin Pharmacol,
2015, 26(6): 751-754.

B W, BNk AK, Bk T, AL AN IR FO0 N BT A B
IR AR R p-ERK 1/2 Fe % 5 7 520 [1]. th2h
Wreh S5 IR 253, 2016, 27(6): 775-778.

Yang L, Wang Y Q, Zhang N, et al. Effect of isopsoralen
on expression of p-ERK1/2 and inflammatory cytokines
in light-aging human skin HaCaT model [J]. Tradit Chin
Drug Res Clin Pharmacol, 2016, 27(6): 775-778.

TREKES, B A, T EEE . A MOLEUR R E 0] AR
SRR, 2010, 12(4): 297-298.

Zhang Q L, Yang J, Lu Y X. Liver damage due to Baishi
Pills [J]. Adverse Drug React J, 2010, 12(4): 297-298.
AASCHE . OB P ITE 2 2 B [0]. FF 5 iR AR BE A B
42, 2004, 25(7): 766.

Zhao W Y. Two cases of drug-induced hepatitis caused by
Baishi Pills [J]. J Qigihar Med, 2004, 25(7): 766.

FLIERR, 2, R, 55 . g A o BE B s M ik
181 [0 T3 257 5w R 7T, 2004, 12(B11): 79.
Kong X L, Li H, Zhu J Y, et al. One case of suspected
drug-induced hepatitis

caused by Chinese patent

(21]

[22]

(23]

[24]

[25]

[27]

(28]

medicine Baishi Pills [J]. Jiangsu Pharm Clin Res, 2004,
12(S1): 79.

JE T, BEARAR, BORUER . A iR 51 A S R T 245
PERE 28 1481 (3. W PR B R A2 35, 2006, 35(11): 737-738.
Zhou K M, Shi L L, Yin Y Y. One case of acute jaundice
drug-induced hepatitis induced by Baishi Pills [J]. J Clin
Dermatol, 2006, 35(11): 737-738.

Pl o Bt 247 ot M B A R ) A 1 ok R S R T A
T S Sk 8 42 5 5 i JR [EB/OL]. (2005-06-10) [2022-
01-18].
drug_aqjs_xxtb/200806/t20080626 36875 .html.

China Food and Drug Administration. Beware of liver

https://www. cdr-adr. org. cn/drug 1/aqgjs 1/

injury caused by Baishi pills, cefradine for injection and
hematuresis [EB/OL]. (2005-06-10) [2022-01-18]. https://
www. cdr-adr. org. cn/drug 1/aqjs 1/drug aqgjs xxtb/
200806/t20080626_36875.html.

W2z, RS . B AR IT ERA 458 f1 /NG5 (1],
AT FT, 1985, 7(4): 24-25.

Feng S A, Liang J H. Summary of treatment of 458 cases
of vitiligo with Baishi Pills [J]. Res Chin Pat Med, 1985,
7(4): 24-25.

KRR, AT, R, & SR B IR SMUEHE
Lo FARH > Wik 7¢ (9], h L2, 2019, 50(23): 5760-
5766.

Du L M, Fu S J, Wu Z G, et al. Study on metabolic
pathways and metabolites of diosbulbin B in vitro [J].
Chin Tradit Herb Drugs, 2019, 50(23): 5760-5766.

Hai Y, Feng S, Wang L L, et al. Coordination mechanism
and bio-evidence: Reactive y -ketoenal intermediated
hepatotoxicity of psoralen and isopsoralen based on
computer approach and bioassay [J]. Molecules, 2017, 22
(9): 1451.

BhEIE, VEE A, M, 55 AME IR R MR AN R R
A1 A0 B €, 3R PASO Wi 1 (4 4 o A5 AR (0],
TR R T A A AR 2012, 26(4): 522-528.

Zhong Y H, Shen G L, Yuan M, et al. Evaluation of
cytochrome P450 inhibition and induction by psoralen
and isopsoralen in vitro [J]. Chin J Pharmacol Toxicol,
2012, 26(4): 522-528.

VRE R B2 75 I R R A A B AT 5T [D]. b
B EREARERE, 2018

Xu Y F. Study on in vivo and in vitro metabolism and
pharmacokinetics of active constituents in Dioscorea
bulbifera L. [D]. Beijing: Academy of Military Sciences,
2018.

I X 24 ot M B B R 24 R PP e 2R LA FRIT SRR
Fe S EERT) [EB/OL]. (2021-01-26)[2022-01-18]. https:
cde. cn/main/news/viewInfoCommon/

/IWwWw. org.

5a15b727e605482¢1cf594c689bb994b.



$F45% FE6H 20225F6 8 %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 45 No. 6 June 2022 - 1091 -

[31]

Center for Drug Evaluation of National Medical Product
Administration. Guideline for drug interaction products
[EB/OL]. (2021-01-26) [2022-01-18]. https://www. cde.
org.cn/main/news/viewInfoCommon/5a15b727¢605482c1
cf594c689bb994b.

A . TRIRAN A 35 P450 B R 5 AR 25 WA BLAE
AL/ BB A LR 22 22 R £ 808 SCEE [C.
P A PE 25223, 2006 :157-158.

Li W J. The interaction between cytochrome P450
enzyme system and metabolic drugs [J]. Proceedings of
17th National Pediatric Pharmacy Academic Conference
[C]. Nanjing: Chinese Pharmaceutical Association, 2006:
157-158.

Yamano S, Tatsuno J, Gonzalez F J. The CYP243 gene
product catalyzes coumarin 7-hydroxylation in human liver
microsomes [J]. Biochemistry, 1990,29(5): 1322-1329.

PRI S, 1R, AR, 55 . BRI E VR U vk % L o &

[32]

P[], ] R R R 4R, 1996, 31(1): 111-113.

Chen Q Y, Xu Y B, Fu S L, et al. Methods and quality
control of liver perfusion in vitro [J]. J Zhengzhou Univ
(Medical Sciences), 1996, 31(1): 111-113.

Bk %, VU B, w5 A, 45— Rl G b B I Y ) &
(GFOFME IR R M R @R ITE (7], 21, 2015,
38(9): 1894-1896.

Geng L, Peng S W, Gao X M, et al. A simple and efficient
method for preparing (iso) psoralenoside from (iso)
psoralen [J]. J Chin Med Mater, 2015, 38(9): 1894-1896.
VEOM, BTORAE . R 2 M A AL B 25 R
BB BB 0] AR R E Ak A, 2016, 31(8): 3173-
3177.

Xu N, Jia T Z. A new thinking for improving Chinese
materia medica quality: TCM processing and conversion
[J]. China J Tradit Chin Med Pharm, 2016, 31(8): 3173-
3177.

[FtiEsit | &R



