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[ Abstract | Psoralea Fructus, a commonly used traditional Chinese medicine in clinical application, is
warm, spicy and bitter in nature and belongs to the kidney and spleen meridian. Psoralea Fructus has the function
of warming kidney and tonifying yang, absorbing Qi and relieving asthma, warming spleen and stopping diarrhea,
and in topical use, it can remove beverage. In recent years, considerable progress has been made in the study of
chemical constituents and pharmacological effects of Psoralea Fructus. Nearly one hundred compounds have been
isolated from it, including coumarins, flavonoids, and meroterpenes, and various types of compounds such as
lipids, glycosides, volatile oils, and trace elements have been also found in Psoralea Fructus. In this article, the
original literature was reviewed to summarize the main compound types and structural formula, with detailed reviews
on pharmacological studies about its anti-tumor, anti-oxidant, anti-bacterial, anti-inflammatory, anti-depressive,
regulating estrogen level, promoting bone growth, liver protection, and neuroprotection effects. In addition, the

compounds with the same or similar pharmacological effects were sorted out and summarized to correlate the
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chemical structure and pharmacology. Psoralea Fructus and its modern preparations are widely used in modern
clinical practice. The researches and papers on chemical constituents of Psoralea Fructus at home and abroad and
the papers on pharmacological activities in recent years were reviewed, and the chemical types of individual
compounds were corrected in this article, providing a reference for further study of Psoralea Fructus in efficacy
material basis, quality standards and pharmacological activities.

[ Key words ] Psoralea  Fructus; chemical constituent; pharmacological effect; coumarins;

flavonoids ; meroterpenes
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Table 1 Coumarins and benzofuran in Psoralea Fructus

No. &1 4 Fr ¥ 3k || No. L& ¥ 45 75 o Sk
1 psoralen/FM 5 % C1 i HgOy  [4] |11  bavacumestan A/%ME %7 5 MRS A CyoH,g0 [11]
2 isopsoralen/ St &b IR £ CHgO;  [4] 12 bavacumestan B/ JIg & S MfE4E B CyyHs0¢ [11]
3 8-methoxypsoralen/8-H! 5 JL#h 5 fig £ C,HgOy  [5] |13 sophoracoumestan A/ JR & & HE bt A CyH0s  [11]
4 bakuchicin C; HgO;  [6] || 14  neopsoralen/Hi #hH I & C;H 05 [12]
5 psoralenoside/ %M H i H C,H;0y [7] 15  psoracoumestan/ 2= & 5 #h 15 I E CoH,05 [13]
6 isopsoralenoside/ 5B 5 CyHi00 [7] ||16  dehydroisopsoraliding/ 3= % 5 4h B i 2 CyH, 05 [13]
7  psoralidin/#ME fI§ 2 CyyHigOs [8] |17  pyranocoumarin/ Mk g 7 5 & CyyHy Oy [14]
8 isopsoralidin/ S b i &2 CyHs05 [8] 18 7,2’,4'-trihydroxy-3-arylcoumarin CisH, 05 [13]
9  corylidin/ XU I 4N H IR 2 CooHi50,  [9] |19 #ME NG 2K I wk g i C3H,0, [15]

10 psoralidin-2',3"-oxide/2",3"- I A M H I F CyoHig0g  [107] |20  SEANEBE R FH kil 1y C;H,0, [15]

1.2 E% AMPHS O EIOR A 2 B AL 2 SRR (21 ~22) .2 0 (23,46) .5 4
tte, AT, CNRA B R 53 A AR A, AR (24 ~28) 23 SRR (29 ~ 45,47 ~56)
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Table 2 Flavonoids in Psoralea Fructus

TELGRRAE ) LA 3 X, % T M I b B
Je Lo HAT B 1 A2 W) 6 A AT S 3 O ] LA
F A b B R A ) A R AT IR 2,

No. i SFR Ik |[No. IR st
21 3, 5, 3, 4'-tetrahydroxy-7- Cy,H, 0, [18] 48  7-O-methylcorylifol A CyHys 0, [33]

T e o Tt

D-galactopyranoside 50  corylifol D CoHisOs  [29]
22 astragalin Cy Hy, 0, [8] 51 corylifol E CyH;505  [29]
23 corylifol C Cy Hig05 [19] 52 wighteone CyoHis05  [14]
46  coryfolia D CyyHis05 [20] 53  isowighteone CyHis0s  [14]
24 bavachin/FMg g A # CwH, 0, [21] 54 bakuisoflavone CypHy05  [24]
25  bavachinin/fhF iE — & 55 ER B BE CyH, 0, [21] 55 7-O-isoprenylneobavaisoflavone CysHys Oy [34]
26 isobavachin/ ¥ g — 4 T CyH,0, [21] 56  corylifol G CysHy 05 [25]
27  6-prenylnaringenin CyH, 05 [22] 57  bavachalcone/#h & Jig 25 /K fii CyoHy 0, [23]
28  chromenoflavanone CpHy;s04 [23] 58 isobavachalcone/ 5 45 i A5 /R (#h 4 Cy0Hy O, [32]
29  bakuflavanone CyoHy 05 [24] ez
30 conlifol F CpHL0s 257 59  neobavachalcone/ # #M 4 JIg ¥ /K i C;H, 05 [35]
31 neobavaisoflavone/ Jf £k 16 5% % CoyHi0, [19] |60 isoneobavachalcone/ BiSt b KA/ CrrfliaOs  [21]
32 isoneobavaisoflavone CyyH g0, [19] 61 bavachromanol/#h £ i € 3 CaoHir s 4]
33 corylin/ RIS CooHyo0, [4] 62  corylifol B CyHyOs  [19]
34 peoralenol CooH, 05 [26] 63  psorachalcone A CyoHy 05 [36]
35 conylinal M E I 5 ST CLiHy0, [18] 64 4,2 -dihydroxy2"-( 1”-methylethyl ) 2"-  C, H,, 0, [37]

37.dihydro-(4",5",3",4") furano chalk one
36 genistein/ Y R} A % CisHyO05  [27]
65 4, 2'-dihydroxy-4'-methoxy-5'-( 3", 3"~ C, H, 0, [37]

37 daidzein/ K G AT CisH,p04  [27-28] dimethylallyl) chalk one
38 corylifol A Castys 04 [19,29] 66  psorachromene CyHi0,  [38]
39  8-prenyldaidzein CyHis0, [19] 67  bavachromene,/Zh 5 £ 45 2 CyH;s0, [4,32]
40 bavadin CagH30 015 [28] 68 isobavachromene/4-hydroxylonchocarpin CyHis04  [23]
41 daidzin/ R 57 A Caotl3 05 [30] 69  bakuchalcone CyoHy 05 [19,32]
42 corylinin CrsHy Oy [31] 70 brosimacutin G C,oHyyOg [19]
43 neocorylin CasHpy 04 [32] 71  xanthoangelol/ & X4 I i} CysHys 0y [14]
44 erythrinin A CyHigO04  [19] 72 artonin ZA CioH 30,  [25]
45  biochanin A CisHi, 05 [27] 73 psoralester CpHu 0,  [38]
47  bavarigenin Gy Hyy0;  [20]

1.3 PRERE Sl S o A IR 4 il Y
FEEAORIr o HRT, AN I e 8 23 A4S Ll
MR a Y. F N K B S Ak S W b R
e (74) o DR IR B A O J2 0 I B 1R
Z— SRR TE N 6 B HLAE 4 R L
PABR® . W33,

L4 HAbRM sy BN R AR A
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Table 3 Meroterpenes in Psoralea Fructus
No. L& WA 53 F ik ||No. L& WA R 53 Sk
74 bakuchiol/ %M E 5 iy CigH,, 0 [22] 86 bisbakuchiols A CieHyO4  [45]
75 2 ,3-epoxybakuchiol/2 ,3-% 1k &b E 5 CigHy 0, [40] 87  bisbakuchiols B CyHy Oy [45]
76 delta(1) ,3-hydroxy bakuchiol CigHy0, [22,40](88 (12'S) -bisbakuchiol C CyeHys 05 [46]
77 delta(3) ,2-hydroxy bakuchiol CigHy 0, [22,40]1((89 12,13-dihydro-12,13-dihydroxybakuchiol CigHy 05 [46]
78 corylifolin/ % i FH % Ci3H O [41] 90 delta(1) ,3-bakuchiol C3H,0 [47]
79 psoracorylifol A CisH,, 05 [42] 91 12,13-dihydro-13-hydroxybakuchiol CigHy 0, [47]
80 psoracorylifol B CigH,, 05 [42] 92 15-demetyl-12,13-dihydro-13-ketobakuchiol C;Hp»pO0, [47]
81 psoracorylifol C CigH,, 05 [42] 93 delta ( 10 )-12, 13-dihydro-12- C;yH,s0, [47]
R) -methoxyisobakuchiol
82 psoracorylifol D CigHy 0, [42] (R) -methoxyisobakuchio
83 psoracorylifol E CigH,,0, [42] 94 delta (10 )-12, 13-dihydro-12- CjoHy 0, [47]
(S) -methoxyisobakuchiol
84 cyclobakuchiol C CisHy 0, [43]
95  13-methoxyiso-bakuchiol CioHy 0, [47]
85 psoracorylifol F CigHyy 0, [44]
= b AR S WENE FAEE A LR R AR BAN B 5B, corylifol A 5 b g A B, A
s [50] >
B 12 A LR 1Y TR AR T A ) R 4 Bt iy 2 A AN R 0 . P AN IS R RN
2 HEEHR JIE 2% A O V8 3R RE AR T 2 08 Ao R e e VR 52 Ak S

2.1 MEBCGRAEAEA AN EIR K BN 25 B0 8RR

A HE AR, XN gt

P — B 5 A B

IEE/‘J[SI—SZ'

2.2 BUMIRAERL NS IR B0 R E PE O E R A

WAEHBI W FE N EETRERN A FIRR EREREN TR HU?UH?FEE RN AR e
LB N o = - [y ) i = o = R - 22 5K AR S 20 MO B R E AT 5, L3R 4
x4 mAEER
Table 4 Antitumor activity
Fm b2 15y parecEd 4550/ B SCifik
FHHEE  HEER ER FH i FL AR % MCF-7 40 B R BE (ICs, ) A 15.16 mg-L~" 24 h j5,S 4 [53]
Lz QWK 2, G, WA MR A, Gy 391 40 i i 2>
E IR R FLARJEE MCF-7/ADR i 25 41 ff B i I 40 i -2 ( B-cell lymphoma-2, Bel-2) FE 1 3kik [54]
TR
g & i) iR g8 LNCaP-AD 4 Jit 14 5E 4 g #% Bt J5 ( proliferating cell nuclear antigen,  [55]
PCNA) 3K T W Wi £ 32 /K AR %Kik
WEIEEMAANEE A B4 BGC-823 IC5o 43331 9 5. 82 mg-L.~' F1 148. 8 mg-L~" [56]
B G E 2 1 95 40 L HT-29 1C5, %9 0.30 g-mL ™! [57]
B MCF-7 L i 98 40 IC5y 4 0.41 g-mL ™" [57]
ETES I A N9 40 g HepG2 Mfn2-ZE  ## B (protein kinase B, Akt) i {875 240 [58]
AT
R #E I 40 g HepG2 {28 =% 14 Bel2 #1132 X % 14 ( Bel-2-associated X [59]
protein, Bax) , Bid {if M3 5% , LA T 14 Bel-2 36 FE AL
g T N 40 i HepG2 Bt g 3 DR K I 1) B 4 5% 2K (9 RNA-Gas5 I 1 36 5 [60]
S AN IR B Tk 35 40 e #Uf HCK, Blk 1 p38 22 %4 J50 3% Ak 5 11 e [61]
2.3 PrEALMERH W & AN E IS T AN R 254k HEIRR AN IR R ANE IR E , B S A b
WA BRI A A EH, il 2R s i ERN N = = e N N o= e L]
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Pl 2 3 3ok 410 ) 2 R A IR 5T 2ok 4 A ok R 4 4K 1K 3)
B, By 1l AL R A USE B L e A, b G T
b S URRAR B RS AT 2 A0 G BE (SIRTL) /3 4
0y Tl 1 385 5 0 TS 32 ARy Al O T -1 (PGC-
Lo) {5 5 R Wl 8 ke i 75 08 33 75 = 9 ZROhE 1R R AL

TR

2.4 PUEAFEM AbE e X O 2 B AR YA R
SPGB AT LA R R bk R 3
K, X — A TR S v e e iA YT R T
ISR~ W5 DO g sl RN G 9 g W VA et R R S T
EAMAAE O R 2 B WU 3 A A G
jl%l‘m' , T 15 28 % 43 psoracorylifols A ~E F L H B IF
F) T DI B4 A 4 T

2.5 HIRAEH AVEIR T 2R BA TR T
wE By ZE h oy #d B 8 B, psoracorylifol A Al
psoracorylifol F XJ g £t 5 T 19 RAW264. 7 40}l /9
NO ZE A I T . Ak S

x5 MARMER
Table 5 Anti-inflammatory effect

e (o= %y Z 4 YE /LI 3Lk
THRE WMERER PR A 5635 4 /1N BRUAR Y P Thl/Th2 ik L 240 745, IR R 7 «(TNF-a) 92, 11 [72]

A4 2 (IL) -6 i, IL-18 T A

SAE IR R N B2 Rk 5 5T B 41 G 2 1k
(% Uk >
FhE R TE 5N R 2T 4 40 it/ /) Rl
RN
i 2% AE R AR AR
5B T /NEUE W4 R RAW264. 7

20 SN EE P Y SO (ERK) SRR AL Z B, SSAE N T 1 r i [73]

AL (COX) -2 T, S- Ul (5-LOX) T R [74]

IL-18 5 % ) IKK/1eBo/ ¥ 5% 5% [N 7 (NF) -«B {5 Sl gk Z 2 & [75]

TNF-a ¥l 2, NO 3 2, KT 4 & R % 3t % # W (aspartate [ 76]

aminotransferase , AST) [ , TN 2 R & 5L 5% B il ( ALT) B&AI%, JR 2
A (BUN) &K, WLEF ( creatinine , Cre) F&AIG

Bk AAERD /NEE RSN R RAW264. 7

NO 1) B¢ B 2>, i #% 5% 5t I F kB ( nuclear transcription [ 77 ]

factor-x B, NF-xB ) i % 15 41 i 175 5 2 — 4 fL 045 8 (iNOS) mRNA
PSS

2.6 PUMARVERH  AMEBE T BUIAR AL o R
IS0 SO 71 T N P N = e
SR E 2R 0T R Bl b A B e A Ak i I R A AR
VERT, W19 PR B RS A 7 o 17 o o R B IR
KPUMAR B HLH AT B8 by, & 35 40 42 B R R K
R B F )3 3 16 M AR R o 28 R R 5 TR
ST MR R AN B e W 1 A R
JOT 4 L LS I e %) 3 L OF S 3 4 R AT Ol 48 N BR
G D= ST 7 = RS N S o e 7 R 1 1 T A
e
2.7 RIEFAKEH N EIBEERBRY A UGE S
20 M A A A T A R HL R T R i T R 2 T
fEo b & fg % of 4 W BB & 1 (Wnt) g/
catenin {5 53 B2 OB M0 R & E D, 19
Feik™ T G NF-kB 24 2L IR AL TR
AT ) S8R A B T B BT R R S
. 184 -

B TR R R R TR T R S R A
TR TR SN E R R T T A A R A A 3
BBk A RN R I S R A B I T R R
3 BNE p38 MK 1Y 15 5 Ok [ Osx 1 Runx2 (1
mRNA K-, P 70 30 38 6 B AR A Rk .
I -l T A1 R 400 3 A e A BB R
B R (4 B A O I R R AT
2.8 SHHFMEMI M Kim 28" BF 5% bakuchicin X}
HH G A 40 i (2 R PASO1AL il PASOA2 2 1] s 7 ) 1)
il 7 T, 2 B0 AT s A4t A 5 4 1 0 o AR
FH o 78R B8 03 7k 52 309, b i 1 3 o 9 2D 1 7
A B4 JHF B AR 200 B, O 33 098 9% b JEC UL 2T 4 4 i o
c-Jun NH,-AK ¥y 85 U (S 515 5, 1 S B R A
il 3 MR AL T b KR K B HC A
A0 H R Mo o 0 ) 3 1 R A R R A T R B 1
FPORF A T A I T 1 2 R T SRR A 4 i
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03 PASO S LA S 0 o i LL A R A
B NG M ] 5 K R IR R R o bR IR R A S
30 JTF I HL A XU B, 3 7 51 R I R T 24 1
HE
2.9 OIMUERPER AN E IR A R IR
OILE R G BA R AER. B R G 0% K
TNF-o 755 A\ 5 0k P9 Bz 240 B i) 20 23 IR R 7k, B
R L T B RUBR o B A A B BIR A T
bakuchicin 5§ B 32 3h Bk 20 209 1M A5 F ot 25
2.10 w2 fRA R HE IR E O TE R RE A A5
W T b 22 T AR BRAE R G A R AR
Y5 PC-12 40 i 451 5 09 DR 47 02 i 2o B 30 85 7R 1k
Bel-2 % f% Bt 8 12 I F ( Bel-2-antagonist of cell
death,Bad) fl Bel-XL 2k RS2 BLAY ™ o 5 4h NG
A FLERE A NF-«B g2 0 ] /0 e 5t 40 B 0 |, 0 4%
PP 4 e ) S50 e e T B /N BB & A7
2,10 HAth  GE R RO SN N L AT
YR L, S b R 2R 0 A 1 N L R 2T 4E A
M E KN 7 H 58S 0 7, | BgEEA &
mRNA 83 3K 16 & A N L R s 21 248 20 i Dot 5
FEAE AR VR RN B B R R o R
SRS 3T3-L1 il 40 M vh 5" AMP 3% A6 25 B
B 3 B B 3R B A R L corylifol A X
HBL-100 F1 MCF-7 4fi g 35545 B . 6% 4 55 Bl 47 4 4
IR, 5 AN B IR 3, corylifol C ORI AN B IR B X
HBL-100 40 i A 1 % ¥k (9 AL 25 48 5 0
B AR Ty T TR IR Tl R A A R A A, T T o]
2 T TP 1 Tl R 13 R0 ), 4R s AT LA o) PR
EVAE)
3 FESRE

2 F TN Ak, o7 A AN B R A S o BIF 5T T T
T RETAE, B & B4 E 96 Fifk &, Hoh
LR MOORTF kw2 20 A, B2 53 A, Bl 2
23 4>, ASCHIE T8 % Scifinder J2 3CHK [ 28 ]
12 KM A4S W) corylifol D(50) i 4 coryfolia D(46)
ZHANG 2" 40 corylifol C (23) I3 44 Jy % fif i,
coryfolia D (46 ) T4} Jy 53 B , A< SIS I 25 U 44
B

IR R T 2NN, FURE
S HE TR R A, A U Y R K R Bt
S BUB BT HUIAR AR R A K & LR &
X L A8 2R 98 45 T T AT 22 99 5 T 2 R MV R
B IR K A0 e B A AR D PR PO PR A
HEB A A Rt 22 A 3 45 T T BAT 3 AT AL B

My 2I T MEVECER DL b R R 240 0 e B A o T AR Al L B
BOUR HUIAR R 3 i B B A AT A Y
2 T B T TIRST BB LS 0 (A B ) B9 b
B MR BT B T, IR R, UL 57 4
Lo NEEAE AR AT 0 78 S50 14 52 7 b B I b 751 (AR ) o
S RTAD B IR 24 AR T 5 2 O B R e L (H
5T 2/ BR T 58 70 i, HAT A FIAIL I BF 58 A1 X
B R TR T R AT N, i — 2D TRA
S AT I e AN RS PR, O R SR T 2L
il AR 280 2 KA M T % 25 i i PR AE) R 9
PRAH 57 25 B9 F 42 o
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