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Abstract

6,8-Diprenylgenistein is a natural isoflavone compound derived from leguminous plants, mainly
from plants such as licorice and Erythrina. The uniqueness of this compound lies in the fact that its
molecular structure contains two isopentenyl side chains, which endows it with unique biological
activity and pharmacological effects. This article aims to review the latest progress in the study of
the biological activity of this compound.
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1. 518

6,8- 7 R HE ekl Kk % (6,8-Diprenylgenistein) 1Y 6,8- — 5 R 3 44 R (LB 1) W S RHEY
PRI — PR AR R IR AL G, FESRIE T H L, R SEE .

‘H®(Glycyrrhiza uralensis Fisch.) (ZRVH 5 J&) & h EfE Gl i 2 22 —[1], HFEZERIF
TEHRRE R MR H = ADG R AR S, H 097 %0 R e [2] [3]. B 2L TR,
— BB ST /NELAIE TS T AR B IR A 2 R R AE i v B S AT Ik 2E I A CL 4 e tH 2 100 AR R E
Yy, Hhvr 2 R IR BUR I By SR 451 [4] [5].

W5 AR J& (Erythrina) (AN 24 200 ZARNSE, 2L Al A A X, b e v [
A PP EF AR T AR IAR . AR (Erythrina variegata L.) & —Fi#EA, WK F] 12~15 K&, 201 T
RANKEET. . AEA— PR EI 254, FHR R TR 7R 06 R R . ke SRR, s BL A ™
JEMRIE[6] [7]. $RIUEA —RGE B AEYEYE, Glansk R, Rt SrE AR R SR 8]
9]

MH B iR B2 HLT) 6,8-Diprenylgenistein J& —Ff H AT MR b 22 4514 1) S s BHR AL &, Heghigrh
BB T R SEEEE, 2 BT A BRI 6 A AN 8 . IXFREEMIIREIRVEIR T 1 & MURE 1 A= 0 iE 1 A 24
HRAEA[10]

Figure 1. 6,8-Diprenylgenistein
1. 6,8-ZRIKEELMAR

2. IbEbRImTEME

2 R PR (T2DM) 2 —Fh 5 BRAEARIS 288, JLRHIE A BRAR B AR B 3R il 52483, DASCATIE S s
LHGVRIE B JULSE A1 243 R IR B 2R KT [11]

FERR S ZRIBEAT T, B BULL o5 5 TR 75%, MRS AR Y SIS 3 2 BB PR A B R UL

DOI: 10.12677/hjbm.2025.152043 369 LR 2


https://doi.org/10.12677/hjbm.2025.152043
http://creativecommons.org/licenses/by/4.0/

5K

T 5 2% N 6 R SR [12] [13]

e b, — e A A B REORE PR 254, 90 an — ORI D s B B A A Z A,  DAIE Sk
BE A% (L 330 B H ST 38 26 W PR R R [ 14] [15] 0 DRI, LRI SK 80 26 W PR AR T AR T 2 R0 RS 1) — AN A £
BT FEREE N RIS R AR KRS B — R A E AR T, XS AR I 4
PEFHZ EHE(GLUT) 1~12 [16]. GLUT4 {E B BEIVLAHA 1 5 BE R IE, 1K SO i 230 HH 52 18 1 (10 JB &% 22 S ik
HIEPHHEI . GLUTA FIA MR CLgir B o] ARG b, 338 5B i AL - (08 46 B s A0 & B R R 171
GLUTL B RRAEH TS5 AMPK S0 AH 5 1) At 7 40 Bl 12 1) 32 225 73 [18] [19] L6 FulL 40 % FE A
/NERR GLUTL (13 5 3 ik S Bl o 260 W B0 DR 8 N [20] [21] o [RIbL, AR i 2 2 0 A 1) 5 e JUL o 2
TR AT RE DI 2 LRI 2 GLUTL Al GLUT4 FakAKF I . B8 FI B R BEFR S 1B (PTPLB) 471 1)
WHRRRES, HSEMEHERDURMAE022] FHEE/NRA PTPIB (i 5 2 1A (5 2 ¥ 6 0 M PR
40%~50% [23]. /N PTPLB F#E A 2k 25 S B0 B g S 2 UM E R 0« 1 JUL X 0 260 3 1) 15 G 5 DAL %
A PR 2 G [24] . Rltk, PTP1B A GLUT #IHIFISA N ZIGTT 2 BUBE RIS 1 =1 B A R £ [25] -

1 PTP1B &%

Table 1. Inhibitory activities of 6,8-Diprenylgenistein and compounds 1~27 against PTP1B
%= 1. 6,8-Diprenylgenistein F1{£- 549 1~27 89 PTP1B HIHE M

compound inhibition (%)? IC50 (uM)P compound inhibition (%)? IC50 (UM)P
1 37.50 £5.59 (+)-1'R,2°'R-15a 68.27 £2.90 18.24 £ 2.74
(+)'22i'3R' 24.76 + 8.65 (-)-1'S,2°s-15b 82.66 + 2.30 14.70 + 4.61
Cr2R3S 4092460 16 46.87 +0.00
3 86.17 £8.05 8.99 +1.07 17 31.72+£7.70
(+)-R-4a 4754 £1.75 18 84.79 £1151 12.61£0.74
(-)-S-4b 47.68 +1.15 19 82.66 £ 0.76 1098 £1.76
5 27.59 £9.65 20 82.10£9.20 8.18 £2.12
6 42.89+3.14 21 86.45 + 10.40 11.32+£151
7 47.63 £12.65 22 32.28 £5.40
8 46.05 +0.36 6,8-Diprenylgenistein 83.2+1491 1442 +7.70
9 32.54 £3.45 24 84.82 £ 3.45 3.21+0.24
10 35.62 +£0.20 25 37.50%£0.24
11 83.73+1.75 12.13 £0.59 26 28.16 £ 6.55
12 65.02 £1.15 15.25+0.85 27 79.41 £0.80 19.17 +4.30
13 84.45 £ 13.37 13.80 + 1.65 Oleanolic acid® 2.62 +£0.07
14 36.32 £4.05

a: The preliminary screening concentration at 20 uM; b: Values were determined by regression analysis and expressed as mean
+ SD, n = 3; c: Positive control.
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BT SLEG 2R B 6,8-Diprenylgenistein X PTP1B A B HIFIHI R . Lee M S &:4/F 754 X T. scandens
R S5 BEAT 1 I REARI,  Jfdid 2 b (e HoR 4) 815 3 1 6,8-Diprenylgenistein. %46 &40 bk A T4
FINETE I SLLS, 4 AR B T2 1 2H A0 % 2% A TR 2 P 2 A 1 LA S 3 TR R R RO I R, A
25 mM IR N4l S T 161%A01 247% (1) % & B IR 52 T, Ak, 6,8-Diprenylgenistein Xf PTP1B ff]
N EEREAT T, 3 1C50 /5 28.13 £0.19 uM, i H H 45 5 B 1 410 ) 25 SR [26] o

I HXF o %8 % BT B (a-Glucosidase) [F FE AT i . Fan J 2587 78 & 652 h - H 5t 300 1) 242
EUYitAT 1 708, KB 6,8-Diprenylgenistein 7£ 10 uM W R X o % %0 B R B A0 )35 MR T 409, [RIRS
XF PTP1B f#H| 2485 80% [27]. iX 1B 6,8-Diprenylgenistein X T4 bR 55 E A XUHE SAE FH

BEJ5, LiuCY 5t # T 2023 4E M filHf(Erythrina variegata L.) () Z. BE 42 B4 4 /3 &5 1 6,8-Diprenyl-
genistein, J£7E 20 uM ¥RJE R X PTP1B #IHE MEAT T IE, #0H|=Z% 83.2% + 14.91%, 1C50 fHH
14.42 £ 7.70 (uM) (L7 1) [28].

£ Pk, 6,8-Diprenylgenistein X[V577 T2DM HAT RAFETE, L ahitgit — AT A4, F4RIBTT7
2.

3. &Y

B 20 A 48 A 2R 25 B (Listeria monocytogenes) & — B A & 5 S0 R 0 R A, R 2 5] 2 & iR
PRSI —— 2R TR AP 11 1 B A . 120 BRI G R AThREA AT 2N 2L R B
o RUEZEHTRR R I R0 ZRAR AR, AH R AU AR AN AR R o AR I B it 2 4 J) (EF S A) FIIRR W
T3 PBTs % 1 o0 (ECDC)PE 2021 4RI, 2020 £ERKERILIC SR 1 1876 2 KRB AT HI, FisEHR
HE T 13.0% [29].

AT AT M 284 A 2 Ry B R I AR SR I A B IE M, REAE 2 AR AR KRS, SRR
i P RF A AFE[30] 0 IZIREARRER AEARIR . K pH E. SRR UL AR A AN FEK, Xt —PR
ST AR S A DCER B R AR ) 2o R A R B 2 1 [31]

AR TR K B (Streptococcus mutans) 2= [C YL (o BHME R ER B, A2 IS R AR R B P o7 Lo B K I Bk v
JEFH T, TR RSS2, SERISITERE TG, STk, TR UGB ARk
TEPE R BB R R AR S N IE I[32]

FWBE, VERNDEEDER—F, T A NRMIZE, SRR AL BA doe g . R8N
AR HEM %, AR TUEEER T B T AL Y AR VIR R BE ), #2008 N T8
NS U 1) 2 05 SR A [33] [34]. [RIUL, 0] A% 02 B K A P i v B L AR IS (R TS e, 8 B TR 4k 1 1)
RN —

3.1. TR HETkEREM

He J A2 HAIE 58 1 A% $7 28 H 22 (Glyeyrrhiza uralensis)HE ##5  2, B% 2BV B 243 55 i 6,8-Diprenyl-
genistein. %M 7T R FH 36 ] S R S50 2 AR 1t ZS 01 22 (NCCLS)HEFE IR S IR H 1 ¥R B (MIC) Il 5 77 %8 [35]
FEXT AT T 18 % [36], DATFA R 55 22 FQRH P I 4 B —— 28 TR BE ER B AR AL B U - B TR SRR
B, A AP AR T B BR B A B IPUR E 1, AR RV FE I E 4 2 pg/mL [10].

52 At 5 AR R, Ahn S 3 55 N TRIFE 5 h7 7R H AR B 1) 2. B 22 B Y+ 43 2549 21 6,8-Diprenylgenistein,
M5 T AT EEERE UALS9 ) MIC 4 4 pg/mL. Bl f5iZ R @130 47 1 V0SB 2 35 0 AT (MTT),
DL 6 5 B R S C 52 (CHX) AT 6,8-Diprenylgenistein 24 & WI7EXT AR FEBEER B UAL59 HoA HUE 1F 1)
WEE T 250 IR H N R AT 440 (NHGF) B A 48l 21 . 6,8-Diprenylgenistein 7£ 1 x MIC (4 pg/mL)F]

DOI: 10.12677/hjbm.2025.152043 371 LR 2


https://doi.org/10.12677/hjbm.2025.152043

5K

WPE R NHGF 41 i JE 41 i #5 EVE FH (40 IR A7 35 208 95%), 7E 2 x MIC (8 pg/mL) MRk g 4 A7 s %
N T7.9%. AR HT AR 5 14> 25 [37] [38], 6,8-Diprenylgenistein 7 A3 & 78 1 ik 8 pg/ml 14k
PWAEFI[39]. 4 LFrik, 6,8-Diprenylgenistein B A & 3 738 TR B BR A 1

3.2. MRS EEY

6,8-Diprenylgenistein X 2= {rhE & 10 A B om s vE . 78 2023 4F Bombelli A 28 A6 SEEAT T FC
Z U AR, PR pH BB S 0BG B35, U AL A AR
2R S, X — mJCAEE, BN R e IE B 2 A8 58 5% 1R [40]-[42]

2 T TR O P 588 A ) SR 2 — sl A e S A0S s g (IR R pH A 55) DAL T )8 255 JHC 4 o g I 1)
Y R[43] [44], % T AMMURAE AL 26 —TE BT 2k, RN 2 2 ik SRV E R EE AL, IR RO e AE e
i S5 2 b 5 M 7 R T 1 [45]

KA R 78 7 AR BE(L0°C 3 37°C) pH {H(5 A 7.2) RIS FE (5 SRS 15 L T Xt
2 Wi T (AR . ZE T K614 K, 6,8-diprenylgenistein (KRN AR B I E 7E 0.8 % 12.5 pg/ mL
Z [8][46].

Zx BRTIR, 6,8-Diprenylgenistein 7E AN R 35E 26 A4 T 350000 22 Wk v A R A vE v

3.3. HfttiEEH

£ 2004 4 Dastidar S G 55 N ik 1 11 P s Wi ib G4, B 5t 12 Fh O 0 0 22 PQBH P B AT 2% 1R
IF 1 T T B M e EAT T 1IN, b 6,8-Diprenylgenistein 23 B3 HUENIE TE(E 2). B %R AT
T/NRAR AL, XTREZE 60 H/NRRTE G 70 1] I B i 18 WP A (S. typhimurium NCTC 74) J5 100 /NPy
T 48 K, M AFFIE 6,8-Diprenylgenistein 537 /N RIZTCIET: . R ZAL GV 59010 )7 HE
BEREM47]

Table 2. Minimum inhibitory concentration (MIC) of 6,8-Diprenylgenistein
= 2. 6,8-Diprenylgenistein B &K INE R E (MIC)

Minimum inhibitory
concentration (mg/l)

Bacterial strain No. tested
25 50 100 200 >200

Staphylococcous aureus 39 5 12 9 10 3
Salmonella spp. 31 4 5 6 12 4
Shigella spp. 35 6 8 5 10 6
Klebsiella spp. 9 2 5 2

Pseudomonas spp. 11 1 3 7
V. cholerae 69 6 8 24 24 7

V. parahaemolyticus 20 2 5 5 8
Total 214 23 39 54 76 22

6,8-Diprenylgenistein i 2 F I 5 ¥4 #H1E (LR 2). 7E 2011 4F Chukwujekwu J C &5 A e 3E 5
Hil(Erythrina caffra Thunb.)2& 5 (¥ A BR $2 B 43 2945331 1 6,8-diprenylgenistein,  FXJ Al 52 2 fAT 14 (Ba-
cillus subtilis). fiti # 7 75 {1 i (Klebsiella pneumoniae) . X iz #F & (Escherichia coli). 4> {f%] % Bk i (Staph-
ylococcus aureus) AT T AN BN, 455950 Bh 15.6. 7.8 7.8, 7.8 (ug/ml) [48],
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4. fRvETE KA AR A
4.1. At

Bae M G %553 T 2020 4FFF & 7 — il 7L, B7E#RFT 6,8-Diprenylgenistein X VEGF-A 75 itk 2
BRSO . W TR OGRS A R 4E I (HLMEC)E SRR X &, AT T A g e .
JEs T W BT B SR B (L ] 2).

50' A
[ e
2 —
g ~ 40 T
[ § T
T ¥ 30,
39 -
o S 204
02 -
11 -
s X
—I S 10-
I
0 T 1 | T T ]
rhVEGF-A (20 ng/mil) - + + + +

6,8-Diprenylgenistein 0 0 1 25 5

Figure 2. Effects of 6,8-DG on VEGF-A-induced human lymphatic microvascular endothelial
cells (HLMEC) proliferation. Cells were detached and counted using a hemocytometer. Data
are presented as a mean = S.D. of three independent experiments (*p < 0.001, **p < 0.001)

[& 2. 6,8-Diprenylgenistein X VEGF-A iS58 Nk B E N Z RIEENIFIN. 5 S8+
FI4AAATT B ER T, BIBFRRAZ NI LI M T I94REZE (" < 0.001, ™p <0.001)

I 5t S e B R AR SN (RT-PCR). 2K 1% ENJZE(Western blot). S SLITiE . Bl I0E S s i B il 52
(ELISA) VA M 3Lz ivE B AR, *t 6,8-Diprenylgenistein )45 [ 221k 7K b HAE FMLHIBEAT TIR AT I
Ab, T FEIEF] FH AT R A5 1l (OCSLN) sh i, 4% T 6,8-Diprenylgenistein 7E 44 P 01l 25 2R
W ss R o, 6,8-Diprenylgenistein 7544 P 44 REH &l VEGF-A 75 5 HIUh B AR B R 556 5 .
HE— S HMLHBF FLK B, 6,8-Diprenylgenistein FI0#I4E F v 685 H A 400 b 0] VEGF-A RiIA DL AE
HLMEC [ Ir VEGFA/VEGFR-2 15 il i A 5<[49] .

HF ER I, 6,8-Diprenylgenistein A1 77 BN TS A1 YA T 1 i 56 7 1) 2 H B A S B E AR
U LR

4.2. FBRBEEY

6,8-Diprenylgenistein (DPG)FIFEXTPLALEE AWM. 76 2015 4 Jo Y H 5 A MM #5552 (Cudrania
tricuspidata) o 5 243 B L IR AT HUOIE BEIEYERE 7T %0 7T K T IR (HFD) 5 S A B Jik /N RS, DL
10 mg/kg F11 30 mg/kg 7l &% DPG HIHTAERERN HEAT T MBI/ S et 5t . W45 R B, DPG RYT
ZH )R E IR T HFD X R4

Ub4t, HFD 5 DPG HA b 2H 1 Bt 52 Hg s 4L SR AT o () g i AR BB 35 0 . 5 i N A 45
(1 HFD Xt LA L, HFD 5 DPG HX & AL FRAL 1 (e M R LA P B Ak . HFD o 2 rh 7 v O AR 24
£ HFD 5 DPG Bt & AbBEA 45 BB, 3 — D MNLHI 70 B, DPG @il i 4 R+, il &)
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P A4 B 0 524K y (PPARy) T CCAAT/HY 5 T-45 5 58 1  (CIEBPa), LA ZE, WERMRELER,
A i AR i TR 1) e 2k - DPG i3l i 0 AMP 1546 2R M I (AMPK) K18 15 Tk 4 A JR 1L EE(ACC)
FFEFE-3- B G A B JREF(HMGCR). % LA, DPG X} F T AERE, HEHl& b g i EE N5l
T IR AR B A AU 0 10 15 4 FH [50]

5. &8

6,8~ [ B QURL R AL IR T R U 5 T B AR N B, B 2R AR, BT T
. PLPTPIB 251, HARRMNAL, AHMFEEEN. Bt 6,8- = R SO Yol =G By —F) 157
LLERRTS 2Tk /8

SE

[1] Asl, M.N. and Hosseinzadeh, H. (2008) Review of Pharmacological Effects of Glycyrrhiza sp. and Its Bioactive Com-
pounds. Phytotherapy Research, 22, 709-724. https://doi.org/10.1002/ptr.2362

[2] Fiore, C., Eisenhut, M., Ragazzi, E., Zanchin, G. and Armanini, D. (2005) A History of the Therapeutic Use of Liquorice
in Europe. Journal of Ethnopharmacology, 99, 317-324. https://doi.org/10.1016/j.jep.2005.04.015

[8] VusE4R, R, ES, % SRRKHEM B0 ER S L PTPIB 5 o-Hi &M EFEG GG R 72 [0].
] 24 2% (JE 3L i), 2020, 29(5): 305-313.

[4] Hatano, T., Aga, Y., Shintani, Y., Ito, H., Okuda, T. and Yoshida, T. (2000) Minor Flavonoids from Licorice. Phyto-
chemistry, 55, 959-963. https://doi.org/10.1016/s0031-9422(00)00244-2

[5] Hatano, T., Shintani, Y., Aga, Y., Shiota, S., Tsuchiya, T. And Yoshida, T. (2000) Phenolic Constituents of Licorice.
VIII. Structures of Glicophenone and Glicoisoflavanone, and Effects of Licorice Phenolics on Methicillin-Resistant
Staphylococcus aureus. Chemical and Pharmaceutical Bulletin, 48, 1286-1292. https://doi.org/10.1248/cpb.48.1286

[6] Mitscher, L.A., Drake, S., Gollapudi, S.R. and Okwute, S.K. (1987) A Modern Look at Folkloric Use of Anti-Infective
Agents. Journal of Natural Products, 50, 1025-1040. https://doi.org/10.1021/np50054a003

[7] Ganesh S, and Vijey Aanandhi M, (2020) Erythrina Subumbrans (Hassk) Merr: An Overview. International Journal of
Research in Pharmaceutical Sciences, 11, 980-986. https://doi.org/10.26452/ijrps.v11ispl4.4232

[8] Rukachaisirikul, T., Innok, P., Aroonrerk, N., Boonamnuaylap, W., Limrangsun, S., Boonyon, C., et al. (2007) Antibac-
terial Pterocarpans from Erythrina subumbrans. Journal of Ethnopharmacology, 110, 171-175.
https://doi.org/10.1016/j.jep.2006.09.022

[9] Rukachaisirikul, T., Innok, P. and Suksamrarn, A. (2008) Erythrina Alkaloids and a Pterocarpan from the Bark of
Erythrina subumbrans. Journal of Natural Products, 71, 156-158. https://doi.org/10.1021/np070506w

[10] He,J., Chen, L., Heber, D., Shi, W. and Lu, Q. (2006) Antibacterial Compounds from Glycyrrhiza uralensis. Journal of
Natural Products, 69, 121-124. https://doi.org/10.1021/np058069d

[11] Ward, W.K., Beard, J.C., Halter, J.B., Pfeifer, M.A. and Porte, D. (1984) Pathophysiology of Insulin Secretion in Non-
Insulin-Dependent Diabetes Mellitus. Diabetes Care, 7, 491-502. https://doi.org/10.2337/diacare.7.5.491

[12] Dohm, G.L., Tapscott, E.B., Pories, W.J., Dabbs, D.J., Flickinger, E.G., Meelheim, D., et al. (1988) An in Vitro Human
Muscle Preparation Suitable for Metabolic Studies. Decreased Insulin Stimulation of Glucose Transport in Muscle from
Morbidly Obese and Diabetic Subjects. Journal of Clinical Investigation, 82, 486-494. https://doi.org/10.1172/jci113622

[13] DeFronzo, R.A., Bonadonna, R.C. and Ferrannini, E. (1992) Pathogenesis of NIDDM: A Balanced Overview. Diabetes
Care, 15, 318-368. https://doi.org/10.2337/diacare.15.3.318

[14] Musi, N., Hirshman, M.F., Nygren, J., Svanfeldt, M., Bavenholm, P., Rooyackers, O., et al. (2002) Metformin Increases
Amp-Activated Protein Kinase Activity in Skeletal Muscle of Subjects with Type 2 Diabetes. Diabetes, 51, 2074-2081.
https://doi.org/10.2337/diabetes.51.7.2074

[15] Yonemitsu, S., Nishimura, H., Shintani, M., Inoue, R., Yamamoto, Y., Masuzaki, H., et al. (2001) Troglitazone Induces
GLUT4 Translocation in L6 Myotubes. Diabetes, 50, 1093-1101. https://doi.org/10.2337/diabetes.50.5.1093

[16] Joost, H. and Thorens, B. (2001) The Extended Glut-Family of Sugar/Polyol Transport Facilitators: Nomenclature, Se-
quence Characteristics, and Potential Function of Its Novel Members. Molecular Membrane Biology, 18, 247-256.
https://doi.org/10.1080/09687680110090456

[17] Gibbs, E.M., Stock, J.L., McCoid, S.C., Stukenbrok, H.A., Pessin, J.E., Stevenson, R.W., et al. (1995) Glycemic Im-
provement in Diabetic db/db Mice by Overexpression of the Human Insulin-Regulatable Glucose Transporter (GLUT4).

DOI: 10.12677/hjbm.2025.152043 374 VR


https://doi.org/10.12677/hjbm.2025.152043
https://doi.org/10.1002/ptr.2362
https://doi.org/10.1016/j.jep.2005.04.015
https://doi.org/10.1016/s0031-9422(00)00244-2
https://doi.org/10.1248/cpb.48.1286
https://doi.org/10.1021/np50054a003
https://doi.org/10.26452/ijrps.v11ispl4.4232
https://doi.org/10.1016/j.jep.2006.09.022
https://doi.org/10.1021/np070506w
https://doi.org/10.1021/np058069d
https://doi.org/10.2337/diacare.7.5.491
https://doi.org/10.1172/jci113622
https://doi.org/10.2337/diacare.15.3.318
https://doi.org/10.2337/diabetes.51.7.2074
https://doi.org/10.2337/diabetes.50.5.1093
https://doi.org/10.1080/09687680110090456

KK

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]
[33]
[34]
[35]

[36]

Journal of Clinical Investigation, 95, 1512-1518. https://doi.org/10.1172/jci117823

Olson, A.L. and Pessin, J.E. (1996) Structure, Function, and Regulation of the Mammalian Facilitative Glucose Trans-
porter Gene Family. Annual Review of Nutrition, 16, 235-256. https://doi.org/10.1146/annurev.nu.16.070196.001315

Abbud, W., Habinowski, S., Zhang, J., Kendrew, J., Elkairi, F.S., Kemp, B.E., et al. (2000) Stimulation of Amp-Acti-
vated Protein Kinase (AMPK) Is Associated with Enhancement of Glut1l-Mediated Glucose Transport. Archives of Bio-
chemistry and Biophysics, 380, 347-352. https://doi.org/10.1006/abbi.2000.1935

Marshall, B.A., Ren, J.M., Johnson, D.W., Gibbs, E.M., Lillquist, J.S., Soeller, W.C., et al. (1993) Germline Manipula-
tion of Glucose Homeostasis via Alteration of Glucose Transporter Levels in Skeletal Muscle. Journal of Biological
Chemistry, 268, 18442-18445. https://doi.org/10.1016/50021-9258(17)46645-2

Robinson, R., Robinson, L.J., James, D.E. and Lawrence, J.C. (1993) Glucose Transport in L6 Myoblasts Overexpressing
GLUT1 and GLUT4. Journal of Biological Chemistry, 268, 22119-22126.
https://doi.org/10.1016/s0021-9258(20)80656-5

Simoncic, P.D., McGlade, C.J. and Tremblay, M.L. (2006) PTP1B and TC-PTP: Novel Roles in Immune-Cell Signaling.
This Paper Is One of a Selection of Papers Published in This Special Issue, Entitled Second Messengers and Phospho-
proteins—12th International Conference. Canadian Journal of Physiology and Pharmacology, 84, 667-675.
https://doi.org/10.1139/y06-012

Zabolotny, J.M., Haj, F.G., Kim, Y., Kim, H., Shulman, G.I., Kim, J.K., et al. (2004) Transgenic Overexpression of
Protein-Tyrosine Phosphatase 1B in Muscle Causes Insulin Resistance, but Overexpression with Leukocyte Antigen-
Related Phosphatase Does Not Additively Impair Insulin Action. Journal of Biological Chemistry, 279, 24844-24851.
https://doi.org/10.1074/jbc.m310688200

Elchebly, M., Payette, P., Michaliszyn, E., Cromlish, W., Collins, S., Loy, A.L., etal. (1999) Increased Insulin Sensitivity
and Obesity Resistance in Mice Lacking the Protein Tyrosine Phosphatase-1B Gene. Science, 283, 1544-1548.
https://doi.org/10.1126/science.283.5407.1544

Feldhammer, M., Uetani, N., Miranda-Saavedra, D. and Tremblay, M.L. (2013) PTP1B: A Simple Enzyme for a Com-
plex World. Critical Reviews in Biochemistry and Molecular Biology, 48, 430-445.
https://doi.org/10.3109/10409238.2013.819830

Lee, M.S., Kim, C.H., Hoang, D.M., Kim, B.Y., Sohn, C.B., Kim, M.R., et al. (2009) Genistein-Derivatives from Te-
tracera Scandens Stimulate Glucose-Uptake in L6 Myotubes. Biological and Pharmaceutical Bulletin, 32, 504-508.
https://doi.org/10.1248/bpb.32.504

Fan, J., Kuang, Y., Dong, Z., Yi, Y., Zhou, Y., Li, B., et al. (2020) Prenylated Phenolic Compounds from the Aerial Parts
of Glycyrrhiza uralensis as PTP1B and a-Glucosidase Inhibitors. Journal of Natural Products, 83, 814-824.
https://doi.org/10.1021/acs.jnatprod.9b00262

Liu, C., Deng, P., Wang, B., Liu, A., Wang, M., Li, S., etal. (2023) Coumaronochromones, Flavanones, and Isoflavones
from the Twigs and Leaves of Erythrina Subumbrans Inhibit PTP1B and Nitric Oxide Production. Phytochemistry, 206,
Article 113550. https://doi.org/10.1016/j.phytochem.2022.113550

Sorbo, A., Pucci, E., Nobili, C., Taglieri, 1., Passeri, D. and Zoani, C. (2022) Food Safety Assessment: Overview of
Metrological Issues and Regulatory Aspects in the European Union. Separations, 9, 53.
https://doi.org/10.3390/separations9020053

NicAogain, K. and O’Byrne, C.P. (2016) The Role of Stress and Stress Adaptations in Determining the Fate of the
Bacterial Pathogen Listeria monocytogenes in the Food Chain. Frontiers in Microbiology, 7, Article 1865.
https://doi.org/10.3389/fmich.2016.01865

Bucur, F.1., Grigore-Gurgu, L., Crauwels, P., Riedel, C.U. and Nicolau, A.l. (2018) Resistance of Listeria Monocyto-
genes to Stress Conditions Encountered in Food and Food Processing Environments. Frontiers in Microbiology, 9, Ar-
ticle 2700. https://doi.org/10.3389/fmicb.2018.02700

United States Public Health Service (2000) Oral Health in America: A Report of the Surgeon General. National Institute
of Dental and Craniofacial Research. http://www.surgeongeneral.gov/library/oralhealth/

Loesche, W.J. (1986) Role of Streptococcus Mutans in Human Dental Decay. Microbiological Reviews, 50, 353-380.
https://doi.org/10.1128/mr.50.4.353-380.1986

Takahashi, N. and Nyvad, B. (2010) The Role of Bacteria in the Caries Process. Journal of Dental Research, 90, 294-
303. https://doi.org/10.1177/0022034510379602

Zimmer, B.L. (2003) Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria that Grow Aerobically. Clin-
ical & Laboratory Standards Institute.

Chen, L., Ma, L., Park, N. and Shi, W. (2001) Cariogenic Actinomyces Identified with a B-Glucosidase-Dependent
Green Color Reaction Togardenia jasminoides Extract. Journal of Clinical Microbiology, 39, 3009-3012.
https://doi.org/10.1128/jcm.39.8.3009-3012.2001

DOI: 10.12677/hjbm.2025.152043 375 VR


https://doi.org/10.12677/hjbm.2025.152043
https://doi.org/10.1172/jci117823
https://doi.org/10.1146/annurev.nu.16.070196.001315
https://doi.org/10.1006/abbi.2000.1935
https://doi.org/10.1016/s0021-9258(17)46645-2
https://doi.org/10.1016/s0021-9258(20)80656-5
https://doi.org/10.1139/y06-012
https://doi.org/10.1074/jbc.m310688200
https://doi.org/10.1126/science.283.5407.1544
https://doi.org/10.3109/10409238.2013.819830
https://doi.org/10.1248/bpb.32.504
https://doi.org/10.1021/acs.jnatprod.9b00262
https://doi.org/10.1016/j.phytochem.2022.113550
https://doi.org/10.3390/separations9020053
https://doi.org/10.3389/fmicb.2016.01865
https://doi.org/10.3389/fmicb.2018.02700
http://www.surgeongeneral.gov/library/oralhealth/
https://doi.org/10.1128/mr.50.4.353-380.1986
https://doi.org/10.1177/0022034510379602
https://doi.org/10.1128/jcm.39.8.3009-3012.2001

5K

[37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

Sletten, G.B.G. and Dahl, J.E. (1999) Cytotoxic Effects of Extracts of Compomers. Acta Odontologica Scandinavica,
57, 316-322. https://doi.org/10.1080/000163599428544

Ahn, S., Cho, E., Kim, H., Park, S., Lim, Y. and Kook, J. (2012) The Antimicrobial Effects of Deglycyrrhizinated Lico-
rice Root Extract on Streptococcus mutans UA159 in Both Planktonic and Biofilm Cultures. Anaerobe, 18, 590-596.
https://doi.org/10.1016/j.anaerobe.2012.10.005

Ahn, S., Park, S., Lee, Y.J,, Cho, E., Lim, Y.K., Li, X.M., et al. (2014) In Vitro Antimicrobial Activities of 1-Methox-
yficifolinol, Licorisoflavan A, and 6,8-Diprenylgenistein against Streptococcus mutans. Caries Research, 49, 78-89.
https://doi.org/10.1159/000362676

Parichanon, P., Sattayakhom, A., Matan, N. and Matan, N. (2022) Antimicrobial Activity of Lime Oil in the Vapour
Phase against Listeria monocytogenes on Ready-to-Eat Salad during Cold Storage and Its Possible Mode of Action. Food
Control, 132, Article 108486. https://doi.org/10.1016/j.foodcont.2021.108486

Shen, Q., Soni, K.A. and Nannapaneni, R. (2015) Stability of Sublethal Acid Stress Adaptation and Induced Cross Pro-
tection against Lauric Arginate in Listeria monocytogenes. International Journal of Food Microbiology, 203, 49-54.
https://doi.org/10.1016/j.ijfoodmicro.2015.02.027

Klanénik, A., Piskernik, S., Mozina, S.S., Gasperlin, L. and Jersek, B. (2011) Investigation of Some Factors Affecting
the Antibacterial Activity of Rosemary Extracts in Food Models by a Food Microdilution Method. International Journal
of Food Science & Technology, 46, 413-420. https://doi.org/10.1111/j.1365-2621.2010.02504.x

Diakogiannis, 1., Berberi, A., Siapi, E., Arkoudi-Vafea, A., Giannopoulou, L. and Mastronicolis, S.K. (2013) Growth
and Membrane Fluidity of Food-Borne Pathogen Listeria monocytogenes in the Presence of Weak Acid Preservatives
and Hydrochloric Acid. Frontiers in Microbiology, 4, Article 152. https://doi.org/10.3389/fmicb.2013.00152

Gandhi, M. and Chikindas, M.L. (2007) Listeria: A Foodborne Pathogen That Knows How to Survive. International
Journal of Food Microbiology, 113, 1-15. https://doi.org/10.1016/j.ijfoodmicro.2006.07.008

Lee, T., Hofferek, V., Separovic, F., Reid, G.E. and Aguilar, M. (2019) The Role of Bacterial Lipid Diversity and Mem-
brane Properties in Modulating Antimicrobial Peptide Activity and Drug Resistance. Current Opinion in Chemical Bi-
ology, 52, 85-92. https://doi.org/10.1016/j.cbpa.2019.05.025

Bombelli, A., Araya-Cloutier, C., Vincken, J., Abee, T. and den Besten, H.M.W. (2023) Impact of Food-Relevant Con-
ditions and Food Matrix on the Efficacy of Prenylated Isoflavonoids Glabridin and 6,8-Diprenylgenistein as Potential
Natural Preservatives against Listeria monocytogenes. International Journal of Food Microbiology, 390, Article 110109.
https://doi.org/10.1016/j.ijfoodmicro.2023.110109

Dastidar, S. (2004) Studies on the Antibacterial Potentiality of Isoflavones. International Journal of Antimicrobial Agents,
23, 99-102. https://doi.org/10.1016/j.ijantimicag.2003.06.003

Chukwujekwu, J.C., Van Heerden, F.R. and Van Staden, J. (2010) Antibacterial Activity of Flavonoids from the Stem
Bark of Erythrina caffra Thunb. Phytotherapy Research, 25, 46-48. https://doi.org/10.1002/ptr.3159

Bae, M.G., Hwang-Bo, J., Lee, D.Y., Lee, Y. and Chung, I.S. (2021) Effects of 6,8-Diprenylgenistein on VEGF-A-
Induced Lymphangiogenesis and Lymph Node Metastasis in an Oral Cancer Sentinel Lymph Node Animal Model. In-
ternational Journal of Molecular Sciences, 22, Article 770.

Jo, Y., Choi, K., Liu, Q., Kim, S., Ji, H., Kim, M., et al. (2015) Anti-Obesity Effect of 6,8-Diprenylgenistein, an Isofla-
vonoid of Cudrania tricuspidata Fruits in High-Fat Diet-Induced Obese Mice. Nutrients, 7, 10480-10490.
https://doi.org/10.3390/nu7125544

DOI: 10.12677/hjbm.2025.152043 376 VR


https://doi.org/10.12677/hjbm.2025.152043
https://doi.org/10.1080/000163599428544
https://doi.org/10.1016/j.anaerobe.2012.10.005
https://doi.org/10.1159/000362676
https://doi.org/10.1016/j.foodcont.2021.108486
https://doi.org/10.1016/j.ijfoodmicro.2015.02.027
https://doi.org/10.1111/j.1365-2621.2010.02504.x
https://doi.org/10.3389/fmicb.2013.00152
https://doi.org/10.1016/j.ijfoodmicro.2006.07.008
https://doi.org/10.1016/j.cbpa.2019.05.025
https://doi.org/10.1016/j.ijfoodmicro.2023.110109
https://doi.org/10.1016/j.ijantimicag.2003.06.003
https://doi.org/10.1002/ptr.3159
https://doi.org/10.3390/nu7125544

	6,8-二异戊烯基染料木素(6,8-Diprenylgenistein)的生物活性研究进展
	摘  要
	关键词
	Research Progress on the Biological Activity of 6,8-Diprenylgenistein
	Abstract
	Keywords
	1. 引言
	2. 抗糖尿病活性
	抗PTP1B活性

	3. 抗菌活性
	3.1. 抗变形链球菌活性
	3.2. 抗李斯特菌活性
	3.3. 其他抗菌活性

	4. 抗癌活性及抗肥胖活性
	4.1. 抗癌活性
	4.2. 抗肥胖活性

	5. 结语
	参考文献

