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B E:AHRRESAB B (ginkgolide B, GB) ek R 69 F4E A, & AKX &IEIEREFHME CSTBL/6] /)
Rle AR MEBklef kT lmsham, #4448 (PG) . GBAH &4 (GBL) . GB¥Hl=4
(GBM) # GB &#lZ4 (GBH) , #7 A8 AMTFMEE, ME&m b RICHAAXHIR, kT T i, BE
MeRs % %, miE4547%. GBT#M/E, GBMA GBHA LA TR KA L T PGA (P<0.05) , B,
GBH #2889 /)y SUIE & g 5 R #0392 F 41K (P<0.05) o %%, GBM 4= GBH #8/)s R &9 o fig 45 47 % 12 B B (total
cholesterol, TC) . H#ih =85 (triglyceride, TG) . &% A5 & A2 B & (low density lipoprotein cholesterol, LDL-
C) . %A% aleEB (high density lipoprotein cholesterol, HLD-C) 37%%| 2% (P<0.05) & &, LA =
GBH AR &G, ALRKREFLER LR, GBM A GBH A/ KT AEIE 5 AR Rlide, #—FRHRAZER
A& B4k X R (Quantitative Real-time Polymerase Chain Reaction, qRT-PCR) £ X £, 4= PG 44Atk, GBM #=
GBH 48 /) R B & i & AL 4 B 4K 38 78 40 % & < 4k y (peroxisome proliferator-activated receptory, PPARy) &%
mRNA & & K-F Z F %K (P<0.05) , mAF4%3 & G 2 (Uncoupling protein 2, UCP-2) %) mRNA K-F £ ¥ 3§ 4=
(P<0.05) o RAFRKIFZHHZ0 GB T AR KK E DRIk, LA &4E R T i A= PPARy-UCP-2 12 5
EHRMAK.
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Ameliorating Effect of Ginkgolide B on Obese Mice

YIN Mingiang', LUO Laiqing', TANG Hailian>, CHEN Jinnii', LI Qin', HUANG Luyi', JIAO Yuzhi"’

(1.Jiangsu Food and Pharmaceutical Science College, Huai’an 223001, China;
2.Suzhou Tourism and Finance Institute, Jiangsu Union Technical Institute, Suzhou 215000, China)

Abstract: This study aims to explore the effect of ginkgolide B (GB) on obese mice. An obese C57BL/6J mice model was
induced by high-fat diet firstly, and then the obese mice were divided into 4 groups according to body weight randomly:
Positive model group (PG), GB low dose group (GBL), GB medium dose group (GBM) and GB high dose group (GBH).
After 8-week intervention, the obesity-related indexes (weight change, visceral fat coefficient and serum indexes) of mice in
each group were measured. Results showed that the weight gain of mice in GBM and GBH were significantly decreased
than in PG (P<0.05), and the visceral fat coefficient of mice in GBH group was also reduced significantly (P<0.05) after
GB treatment. Meanwhile, the serum indexes (TG, TC, LDL-C and HDL-C) of mice in GBM and GBH were obviously
improved, especially in GBH. Besides, histopathologic findings showed that liver fat deposition was apparently reduced in
GBM and GBH. Furthermore, qRT-PCR results showed that the mRNA expression level of PPARy in liver of mice in GBM
and GBH was significantly decreased (P<0.05) in comparison with PG, while the mRNA expression level of UCP-2 was
significantly increased (P<0.05). In summary, this study demonstrated that GB of medium and high doses improved obesity
in mice, and this ameliorating effect might be related to PPARy-UCP-2 signaling pathway.
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RE S —Fh Rt Qe i 5 A Py Ag s ik
BE AR SR e AR R U, PR s, BRI
6.5 fCIMAFE TN 3.4 {2 LT LAE(5~19 ) A
AEREFER, sk 2019 45, FWELZYA 46% AN
1 15% ) LEEACESGE ED, R, AR B0 5
TEPOE TR . REFITulss, AR5 5 ULAg s
A MLAE PG 2 BUMHBRIG . = IR LA Sy Hh e TR i)
JiEORE 2 U AH SO, R A I R A B A R S
COVID-19 ;EALMER R 22—, R, AERER T
IS R AC S8 XoH R [ N RS P N A R FLAT I

ARSI E NG 19— Fh AR IR, AR TS
RFMRAT AL Gerh 25 SRS, P AR I | R
VR, U A, HE TR AR . G kg | AR
NRrTIZL ., T AN, 4875 PR B(ginkgolide B,
GB)ftgid it PI3K/Akt {5 514 S B 1L/ MR G
1, AR PR H A L NS PR FH 00 SR
Sy, [RIR AT SCHR R HH, GB AT AT R 35 Bl SR 2R VAR
BRAE R Bl >diddzae Y, misvliE GB Wl s 4
FRIASIII A B AT M2, BESmPU B AR RE T, TG R
RERT, BAA — 2 MR ERM, S5ikFEel, GB W
BRI HA — @ ipoiiEsE ™. HHET GB XTAE
BT ARSI A48 20

Ik, AT ST R o S G £ 5 S sy, CS7BLY/
6J /INEUIB AR AL, P — 28 R FHAS R FR &Y GB #5471
TR, S3HT 4520/ BRI IE FEFS AR LA LR ST GB Xt
REREAT BEABEAE o A ST AR 16 R 4y
X AESE A TR AR R 2AR YR, Rt R A i
2L &R RS2
1 MRlEREE
1.1 #MRI5SEE

GB  2liFF>95%, Wi s R AR
7] ; ELISA id 7 &  eBioscience 2\ 7l ; 7 A 4G . fH
21 W4l O Yetauk 254 B2 an A BR A A
ZRPWE . WK DR IR AR AN H 5 P
C57BL/6J /MR 50 H, B 4 J&, A5 18~20 g
I PN R SO S50 sh W A BRAS W (P T HIE: SCXK
(752)2018-0002); ZEAmtAEL, Mg YLIRE HHE]
B2 240 TRRA BROTAELN A HoAthgaFa 34 Sk o4l

TGL-16M B #HIR URE DAL Bl S ACh
B2\ F]; BS-600M 4> [ sh A4k BT RN Hf
B TB718 BUABELIEYL  WldbZs4E=yT R}
FAA PR F] RM2245 BUAIEYI A HL F5E Leica 2%
) BX51 BDGE AR HASBUMREI A H] o
1.2 SEWHE
1.2.1 BN ARGt S Sy 2HAR B CSTBL/6T /Iy
R AR 2 07 P MR 37— T 5 8 B AL 43 S v BE AR AR 2]
(n=50) 525 FAXT BEZH (n=8 ), 4351 M2 DA 755 5 el fe) A 3

bl SR 16 S, LI ZH /)N BRUAS o7 e ok 33
ZH P H A BT 1 20% SR AR HE O, i e HH B /DN BR
32 H, BGHAAREREYL R 4 4H, Bi8I2H (PG, n=8) .
GB ik 7 & 41 (GBL, n=8) . GB H 7| & 41 ( GBM,
n=8)Fl GB 741 (GBH, n=8) . T TiAkt¥R. PG £H
H 1 RME S A= #REL /K 5 mL/kg, GBL. GBM
1 GBH 4 H 1 I EEST 20 mg/kg. 40 mg/kg.
80 mg/kg HY GB %K, T AR E[4 N 8 JH .
1.2.2 {RERNGT RZBONE BT MGRT /N as il
12 h BRE, I/ —R TG, /MNRZEE 12 h, FRE/D
BRUAER . AbSE/INERUS, ), 1 B RN RS2 AR T 0 25
W, FREE, TR R 2K
1.2.3 IMAGMHSEFEPRIRE T30 8 B, Sdl/NRas
Mg 24 h JePEA 7R ALEC M, SR A4 A sh A6 53 4430
& TC. TG, LDL-C #1 HLD-C,
1.2.4 EDUEE  /NRANIEIE, JoH S TGS
AEFIRESEAEAT . 28 4% IR, SR)5 ik a1
TE AT W o, 8K 5 6 T 2H 20 R0 2 8 5 28 21 B R
5 um JEWYI T, EEEEE R FITEET . BEfERA
LY o3 SR AE 2R B R B 1Y) S BEFTIRR
fisp, AR IR R B, RS E S, I ASAEDI#]
IR EAMFIAHE . SRE, B 08 R B I U Al
SumEMY N, B HRU A EER T T 5, 3R
10% 22 BRI . PR IZULRTK)S, InAH
21 O Yt ik T e, V) R iR AMRELLE R 85%
IS, TRIAKEHTE L Bl &e,
TEG2F AN N g G U, S M 20 B4 1Y
=5,
1.2.5 gRT-PCR /NRANIE)S, T &4 T BGERAAT
HE, FH Trizol FREBUFARAEAS H . RNA, Sk /N FRATAE
ZH RIS, B S I A Trizol HEAT A ALEE, 2R
JCE 5 min J&, IASE IR . 4 °C, 10000<g Bl )5
B _E 2K AR, S I BEUTIE /KA I RNA . PR
BLUJETER 75% ZEERY: RNA UidE. 4 °C, 8000xg
B, FRULIE, EiRCE T RNA UL3EE, InA TG
RNase 7K FT{H 153 RNA /. FHHZMREAE R
AR RNA e B2 IR . AR Tl RNA M3,
TR Y PR U I 548 30 4 SR G 20K RNA [ 5%
N cDNA. #5149 . cDNA 5 SYBR Green Mix
TR, M HZE Y62 & PCR XY 3 FH 6 2 65 B
(£ 1), BEATF: 95 °C WASPE 5 min; 95 °C A5
10's,53~58 °C Bk 30's, 72 °C #E{H 30 s, FEEHT|W
BT 2% 5 B 8BE 22, LA p-actin h N BN, R
JH 2724CT 3%+ PPARy. UCP-2 1) mRNA 2 k7K
AT T
1.3 HIEAIE

SR SPSS 26.0 XA EHRIEL 74347, S5 REILA
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# 1 qRT-PCR 3|¥1F7%
Table 1 qRT-PCR primer sequence
B L (52 —3) T (3 —>5%)
PPARy TCGCTGATGCACTGCCTATG GAGAGGTCCACAGAGCTGATT
UCP-2 ATGGTTGGTTTCAAGGCCACA CGGTATCCAGAGGGAAAGTGAT
P-actin GGCTGTATTCCCTCCATCG CCAGTTGGTAACAATGCCATG

SEIHERRUEZE (Mean+SD) 678, HEAT BRI Z 7 2245
T (one-way ANOVA), P<0.05 it BLA Giit2#75 X,
K GraphPad Prism 5.0 YE&,
2 HBRESH
2.1 GB MR/ R A EEKAIR N

AT E SR SRR B 5 S i r. C57BL/6)
/N ERIE SRR, 3 A5 o] [R] B U/ N B 2B BRE,
AR 2H FO) FRZH P 2H /N Bt i Jo B B 2= 57, (HAE
FEERIZH /N BB (L B Sy, ORI s X IR T
B, AR RE AR 4 JR S, NE RS AR 2l /N FAA EE
#F LF(P<0.05), 16 JEJF, fit it 32 HARRE/INER, 23
47 GB THiAb#. HE 1 7%, GB T Hi/5, fl PG
20 (7.35+0.61 g)#H I, GBL 4H (6.86+0.50 g) /)N A
K RS R [, B0 3 22 5 (P>0.05), T
GBM 4H(6.00+0.52 g) #1 GBH £H(5.80+0.31 g) /Ml
AR I KR B2 IR T PG 4H(P<0.05), 43 B T %
T 18.37% F11 21.09%.
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Fig.1 Effects of different concentrations of GB on weight gain

of obese mice

e ARG 2 5 B (P<0.05); K] 2~[81 3, & 5[],

2.2 GB XtRER¥/ MR BERSBERR R B RIS
R PR AN R B Y GB X AR AL/ BP9 AE
BT B2, FE TR 8 JES, e T 4540/ B Y [ 52
FUEJE NG 2280 a5 anEl 2 PR, 5 PG 4H/NEUAH
L, GBH £H /)~ B4 BfF 252 2 B S8 BB 7 3= 400 25 B IR
(P<0.05), 53 BIEAK T 22.02% Fil 36.51%; GBM 4H
NEURFFE2 B T R4S PG 4HAH L R T 12.22%
(P<0.05), "B JEINR T ZRBURSRIEA FRE(16.27%), {H
JC w2255 (P>0.05); T GBL ZH /)N BRI S2 A B
JELRE Wi 22 B0 PG 207N BUAH B, ¥4 06 b 55 M 25 5
(P>0.05), Zead Ay GB T 15, AR/ N A
AR EE B Ky I AR D7 22 B804 B0 AS [RIA2 BE i 4 i,
JUHR S E R GB BRI, 525 X 40 A

I, 25 T0 i EE(P>0.05) . AL, BEVEAENY (HF5T
PR, FRA PR U AT DARSEARAL B R 644 5 L (AR
B, X GBI
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Fig.2 Effects of different concentrations of GB on visceral fat
coefficient of obese mice

TE: AL 252/ BTSN DT 2 B 22 535 B A2 /N RUE T g i
R 25

2.3 GB MAER/MNRIE TC. TG, LDL-C #1 HDL-C
)

AWM E T 2548/ BRULyE TC. TG. LDL-C
1 HDL-C 7K, g5 unE 3 fras . 5 PG 4HAH HE,
GBM 2071 GBH ZH/NE A9 TC 7K ik BRI (P<
0.05), 53 BIKEAR T 27.49% Fi1 38.16%; L4k, GBM
ZHF1 GBH 22/ B9 I LDL-C 7KF5 PG ZHAALL
WA BIFEAR T 26.44% F1 37.39%. {H A4 GBH 4
/NEUBY LTS TG K58 PG 4H 8 35 BRI (P<0.05) ,
FEAK T 27.32%, GBM ZH/INE AL TGZKSF-AT BEAIG
FFE TG T 7= X (P>0.05) . L4, 5 PG 4H4A
kb, GBM 40 1 GBH #H B4y HDL-C /K F & 35 F} =
(P<0.05), 5y BT T 38.33% Fll 72.50%., XM
FEFE A GB 5EA ROE TR/ BB AG K, H
Hh, E R GB TGN UARE R P10 A0 AU B
o AFEFIEA GB A RERARRE /N BRfLTE 5 Y
TG. TC #1 LDL-C, Jf HixFrfp il 4 FEAT I S AR
F R, FBAF, FEFIE GB S GE 3 (P<0.05) M N
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Fig.3 Effects of different concentrations of GB on serum
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B
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indexes of obese mice
H:: A. TC /K35 B. TG 7/K¥; C. LDL-C 7K; D. HDL-C /K%
AR FREFR R B e 2= 5 1.3 (P<0.05) .

2.4 GB XJRBR¥/NFRATAE R BB BA 2 2 B 22N
AN 5T XT 25 20/ BRI D B #4794 O e,

X B S U0 AT HE Ye o, $E1T2H 400 PR 0
2. AERNE 4 iR, R LT O Yem e R B oR,
PG /N NEY) A KRB W 40 A jR i,
GBL 20/ BUITFAE Y] B vp A AN 6 85 BE 2T A 1R v,
i B /N R E A W AR e AR W DOAR, 1 GBM. 2H K¢
GBH 21/ BRI A LA B LT g, 16
BH HC R B D7 DUAR B /b5 b A1, B 52 1R 5 U0 A 1
HE et 45 50 BoR, 5 PG A48 L, GBM 23 X GBH
ZH /N BRI BR SR DT A i 2 250 . X R BH A
) GB REAT R /IS BRI IR B B A4, Jat /> Py
R Wi AR, Wit — 2B U BH T GB RE4% 2 35 A8 T
AR
2.5 GB tBERE/NRASAIE L PR R HIHE X EE R
o0l

it — RS AR E GB Al BERISE AL R
JRACIEIALS, ASSZIGHRIT T GB XTS5 2H B Bk /N BRI
HE PPARy. UCP-2 BN FRIRMIsEI . G5 an1El 5 pr
78, 5 PG HHEL, GBM 41 H1 GBH 41/NEUHTHE PPARY
M mRNA FRik/KF i RN (P<0.05), GBH ZH/N R
HFEAE PPARy 1) mRNA kK525 (X BRZH /K
FHIT; [FIAT, X7 UCP-2 3L PRI ZRIX KT 43 T4 S i
7R, 5 PG F b, GBM £H A1 GBH £H /) U HIE UCP2
M) mRNA 33k 7K 7 i 25 F 555 (P<0.05) , GBL £H i
PG MG it=#22 57 (P>0.05) . G5 RULH, H
= 3 Y GB T A RE A% AR AL /N BRUFBE PPARy
FERIR, MEFEARE/ N BT IE UCP-2 1321k,

SCIG P, PRI ELAY GB WEERH T PPARy
i) mRNA Fik, M#& & T UCP-2 19 mRNA FRik,
TFFFEUESE, FFAIEH PPARy i Feik 25 S 801G Wy 76 4
AUrp R LU [E]R, SCHR [14,19] FR8H, £R AV -H2HR
PIRESEE R T REREIR, FEARIMAR, iR lidH 2 ig
B UTA o AR FHPLE ] 68 5 4R A 2 ) B0E
AMPK {518 %, #M#H] PPARy 15538 I A %, 54
SCHFE LS A2 UCP-2 FEM L sh#) KR 43
Pz A0, I H ERERE AMPKP?, i Ham it
F BB AL B nfe 2 T ACC Bk, Mg

iR e A AL, VEIT AR BRI, XA UCP-2 J&

REE A EZE T T, H3GAM LS RE R TNAE
VN, SFECIERERS . UCP-2 S22 RiA ™ A= 16 4R
FRAS B 19 57910, T HGaed ek n] BHLLE Y B2 ZH AR T2, &
T8 b A 3 A AU BRI e — S A B UK TSk G 1l
BN DIRERY, Lan 487 (HF5E 2B, 7 UCP-2 #Il
TR TS O T, 228 5 R OGS A DIRE AV E B B
Wr. MiEAMIR S, PEFIER GB #£% T UCP-2
) mRNA ek 7K, X ] G852/ BUIE REAIL I AH
XK. =z Ah, B IFSEIESE, PPARy & UCP-2 A
YR T R 0 R b P R B Y GB AT EAE
id PPARy-UCP-2 {5 52 P87 BB /N BR AU P LA B8
SRR
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Fig.4 Effects of different concentrations of GB on liver and fat staining of obese mice (200%)

e AL FFIEY) AT O e B. B E2ARIY) A HE 4efa,

A 2.0
B
% a .
154 T T
® b be
-ﬁ; —
= c
é 10 -
% 2
= 0.5 1
S
& fonoee
0.0

D0 S i W R N A R N B

B 151
H_
%
X a
X
10 4 b
= c
z d i T
4 %
°§ 0.5 4
N\
R
O
S e
0.0 :

XHEE OB IR bR R AL
K5 AFEWEEZR) GB XTHLRENATAE PPARy, UCP-2 JEIH
FAR
Fig.5 Effects of different concentrations of GB on the
expression of PPARy and UCP-2 genes in liver of obese mice

: A. PPARy mRNA FIXf %35 KF-; B. UCP-2 mRNA F*f %
B
3 g

A5 3 ST /N BRI, 25T AR R /DN B
ANFEHREZE R GB 7, i ik b HGH AT R /IS BRAA 5 FT
PIIERR D7 R 550 L3 AE A AR AR 114 5 i Fe 431 A8 [7) 551)
H Y GB X/ ERNE R RCEAE . 451K, 7EL
ik 8 J& 40 mg/kg. 80 mg/kg Y GB 1, AEAE/N B
PR A B FITRA 52 A% B SRR D 2R 50880 T 35 BRI 4k, vh
= Y GB A R AR AR FE /N B3 T Y TG
TC #1 LDL-C, 73 %F, HE il ny GB a4
HDL-C e, Mg RERE/N BUF R B B As 4, vasb
PR T TR . RiE—2B4R5% GB SGEEIEEVE Y
Al REHLE, ASWFoRdE— 2B 098 T GB XTAE /N BRI

IE PPARy. UCP-2 J& R 33k 1 5200, 45 - A I e
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