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W E-Af BIREFHRERY (GBE), FREFAHAMBMPASEREEH ON) KRBEFELHBEEARR
VL e Tx DN fERMRE AT VRS HAREECERM. A% SD AR —Kt ip #RIEEE (STD
60 mg/kg %S DN BWRHEA . MBI DN KRR 4 4:DN 4 .GBE AT 4 (100 mg/kg) . I FIE
¥F4H (10 mg/kg) FEAVWIBRITH QA5 mg/kg) . WHRARDN A ig B F 1% MPEFERRIT. Hir 12 ABK
RGAE, AEAREDRERE (GBM) BE A AR ENERHREREORVERFENR SR EMNE
ER&MEAMN 2 (MMP) KAASBEABMENR 2 (TIMP2) MEHASNEKET (CTGF) BA®RBK:
RT--PCR W E W b EKHTF 8, (TGF-8,) mRNA W%k, B GBE. FHEMABUPBNEBEEENE
DN XM GBM HEAL BHEEFXFAPENEAANVERENE. 3#AY - AEINHEERAARIER
(ECM) 4B TGF-3,f1 CTGF WZAmMME ECM HBE. A — @ K% ¥ %R % MMP2/TIMP2 T f#f
ECM & ¥/, AR GBE s ¥ GBM MEARFHEMANSYPAS N EEREREAM N BERK
fERBR. it GBE. RETAAMGIWBYTME ECM kB %% .7 H GBE M$] GBM # 5 g/ FIS H b B
5. MmEIEEE ECM MEAREBFEG R IMNTFHEEKAFAREEREENEN.
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Inhibitory mechanism of Ginkgo biloba extract, Captopril, and Valsartan
on kidney fibrosis of diabetic nephropathy rats and their comparison
LIU Xiao'. WANG Jian-yun', LU Qian', DONG Bing-zheng?, YIN Xiao-xing'
(1. Department of Clinical Pharmacology, Faculty of Pharmacy, Xuzhou Medical College, Xuzhou 221004, China;
2. Clinic Institute of Xuzhou Medical College, Xuzhou 221002, China)

Abstract: Objective To observe the preventive and therapeutic effects and the mechanisms of Ginkgo
biloba extract (GBE), Captopril, and Valsartan on the early stage of diabetic nephropathy (DN) rats, and
to compare the differences among them so as to establish the combination of medication. Methods Dia-
betes mellitus models of SD rats were induced by ip STZ and the developed DN rats were divided randomly
into four groups: DN rats with 1% carboxymethyl cellulose (CMC) solution treated (DN group); DN rats
with 100 mg/kg of GBE treated (GBE group), DN rats with 10 mg/kg of Captopril treated (CAP group),
and DN rats with 15 mg/kg of Valsartan (VAL group). Rats of normal group (NS group) and DN group
were treated with 1% CMC solution. After 12-week treatment, samples were collected. The ultrastruc-
tural morphology and thickness of glomcrular base membrane (GBM) were observed under transmission
electron microscope; Collagen NV and laminin in kidney cortex were detected by redioimmunity ; MMP2 and
TIMP2 proteins and CTGF were measured by immunohistochemistry; the expression of TGF-8, mRNA in
kidney cortex were determined by a reverse transcription polymerase chain reaction (RT-PCR). Results
GBE, Captopril, and Valsartan could markedly reduce the thickness of GBM, decrease the contents of
laminin and collagen N of DN rats significantly. They could inhibit the expression of TGF-8, and CTGF
which induced extracellular matrix (ECM) directly; On the other hand, they could ameliorate the disequi-
librium of MMP2 and TIMP2. Furthermore, The effects of GBE on reducing the thickness of GBM were
weaker than that of Captopril and Valsartan, and on suppressing the ECM of kidney cortex were stronger
than that of the two drugs. Conclusion GBE, Captopril, and Valsartan could all inhibit the accumulation
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of ECM. Moreover, GBE has the weaker effects on decreasing the thickness of GBM than Captopril and
Valsartan, and has the stronger effects on suppressing the ECM of kidney cortex than the two drugs,
which means vitally to postpone kidney fibrosis of DN rats on the combination of medication.

Key words: Ginkgo biloba extracts (GBE); Captopril; Valsartan; diabetic nephropathy (DN); kidney

fibrosis; combination of medication

BER'E % (diabetic nephropathy, DN) B#&
KEBRNEEREZ -, FEERBENERRT
BMAFR, RREFERARSIER (ECM)
ARME B/ REKK (GBM) K E, BAS5|E
HegiL. BRI DN (I RRILBFMRARERT L
BT BEXRBHPFRERA, HLEKETF-B (TGF-
B) 7ZE DN RWHLE T EEEZXREEMEMA KT
WEHFESEHAREKEF (connective tissue
growth factor, CTGF) H#1{£i# T ECM fy k&%
BN, ECM MBRESEFELREAN (metal-
loproteinase, MMP) B HMEFNEZAHALRE
8 K M & A (tissue inhibitors of metallopro-
teinase, TIMP) MR REHHEIMANY, HILHE
WEZE DN F#Z4XT TG DN B AR
AFEXEENEX.

WBEHBIBY (Ginkgo biloba extract, GBE)
RMBREHPRENOEERML,AHLME DN B
REXRMHGBERAC) . BB ELnEREKRER
MK A (ACED ML ERKK I ZIEEHHRM
(Angiotensin I receptor antagonist, AT2RA) &
BUMFEPERT L BRAKIH M EAH. £
LBME GBE, FEEMMBAYEXT & DN KR
'Fa g HEXEEFI TGF-8,.CTGF, MMP2,
TIMP2.ECM 34560 & m, BT E MR 5 M
AT BE ML, 34 GBE X DN WfEAI 5 R 4E% A
BB HAT B, AT BT 6 DN B ALK S
R RIS .

1 8

1.1 kBshyy . mEHEHE SD KK, AE 150~190
S HBRMEXZRIFY S LR, LRSI HEIE
£ :SYXK 2001-0050, 3L 55 3 K B (i ¥ IE % .
1.2 #HYREAN:GBE (FEBMEX>S24Y%, BH
R>6%, 5 040029 HEMEMEHFHEARAFR
AFEWYE HREBEE (STZ, #8 P7993b), £ H
Sigma A7 ;#HYHE (S 050523) MR AL
7 FHREH (S 050050), KM B 254 R F;
B#EAEMEMNVAKFENES LBEHES
MEMEHERP LR, & RNA REUAA &

(#:5 182207) % RT-PCR A& (#S 199676)
¥W B £ E Promega 2 F].

2 HiE

2.1 DN KREMMEBI . ARTH 24h F—K
# ip STZ 60 mg/kg (s FBRTLA pH 4.5 89 0. 1
mmol /L M ¥k BB v B ACH) , X A (NS H,n=
13) RA%SBRWBENE.72h SRR I, R AH
2 0 0 B8 35 W 2 I E , MR B > 13. 88 mmol/L
sy, W AR RER Y . B ERBIIN SD X
BB ¢ 4 .#BH (DN 4,2=13).GBE ¥
JT4 (GBE 4l,n=14) . FILHF FWKITH (CAP 4,
n=11) MMV BITH (VAL H,n=13), HRR
SR 1 AENS A DN 8 H ig 1% RP X
44 %597 GBE 4 ,.CAP 4 . VAL i A 2% ig
100 mg/kg GBE.10 mg/kg K ¥ .15 mg/kg 4K
VWIE®IT. TRPRISAXRIEHKK. #HR,12
RAELRXR.EEEERUPREE, #1784
LU %¥NE. AFR 1 mmX1 mm FEEL 2.5%
R_BEEHE GBM BERK . MABEAET
—80 C XKHERFF.

" 2.2 GBM BEMNE BSLMREE 3 A

1% RMEE, N KR SRR e, K.
BE. 8 BERA. BH (X6000 ) THRK
GBM., B4 5 M AREIMEME GBM, HER
4+ BBt (Leica Qwin Standard V2. 6; Leica Mi-
crosystems, Welzlar, Germany) 437 H ¥4 BF .
2.3 BHEKECM RN . HEERENE KR
BART KD EHEHK, ME 0.15 mol/L NaCl,
0. 05 mol/L Tris-HCl, pH 7.4 8§51 % % 5 mL,F
KK BB RS ,2 000 r/min B§.L> 10 min, B L 1§
BHBRARSRK. MEBRE 1 mL GREEN HAc
0.5 mol/L.BEHM 1g/L),4 C i 18 h, R L
BRUESRRENMEVARFEANEHEANE,
RkgES AN ZHEAS.

2.4 HREHALBME R PV WLk, KREFRZ
HREER BEIHBRK.BE. ABGE Uk,
A% A MMP2. TIMP2.CTGF (M A M+ &2
A AR ERE, MMP2, TIMP2.CTGF —
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R BE&, TEMERR 1: 50, ZHRESH
R IgG-HRIEAYE AEPREEYERAER
A%).DAB BE 40FEBHEATRARBE, K]
REBR 10 MEF#ITRES T, UHFHKEMAE
H 3 MMP2,TIMP2.CTGF % s&.

2.5 RT-PCR MEBKER TGF-REERERHE
¥ E RS 50 mg B #ETT & RNA #1.%
fl Promega ARIMEHFRESWERN (RT-
PCR) —# ¥ i#47 TGF-8, AW £ M B-actin WEH
P14, TGF-8 £. T#5 845K 5-CCCGCATC-
CCAGGACCTCTCT-3' #1 5-CGGGGGACTGGC-
GAGCCTTAG-3 , ¥ % K ¥ 512 bp;p-actin |,
T ¥ 5 ¥ & M K 5-GCTGCGTGTGGC-
CCCTGAG-3' 1 5'-ACGCAGGATGGCATGAG-
GGA-3' T K EEN 252 bp. R BEKE R 50 ul.,
P &MR 95 C B 5 min, &5 94 C.1 min,
57 C.50s,72 C.1 min,3t 40 NMER, B)G 72 C
FE{# 7 min, % TGF-B, 45 B-actin & PCR =¥
1% MRS P HITHK . BTRRERDITR
BT RICE ST, A TGF-B, 5 B-actin MIEFE M I

2.6 HH¥FAE HEL 2+s £R, R SPSS
10.0 giit 4k, HAR LB RA : RR . ZHM I
BREAFEN.

3 &R

331 KR GBM EERBERE ECM MELR B
% TWE GBM, 1L DN 4 GBM 8 R [F &5 # 1
B, m—/ ek GBM EEXRHEB . K2 F KA
RoREME . ME. M GBE 4.CAP 4. VAL #
MAEHNMAXE (B, ARRIWEESET
GBM 15 2 R B, 3445 B8 09 % B2 BRIV 2 SR A
BHEALR#ITHIT. KH DN 4 XK & GBM
BERVAREAZRFEALV BB ENS
(P<0.01).GBE #.CAP i & VAL 4% GBM 1§
BE.VEEEMZHEEAKFERL DN 48 F~RK
(P<<0.01.,0.05),#2/R 3 M# Yl B EHFHF DN
KR GBM HEE'% i ECM & B 3 B A9 % B ik
F(FED.# R AR GBE &# GBM HEH
BEABERLEME (P<0.05);HiMFREEEAHN
VEREFRRENXESEREFRERMMEY RS
(P<0.05), i £ F Y HXF GBE BE . N &

H#R B EE TGF-8, mRNA M RAR. BEMEHEANEHLBERER.
NS 4 GBE & CAP 4 VAL #

M1 &4 GBM pENMEAME

Fig.1 Transmission electron micrographs of GBM in every group

N1 GBE.+##.4ipiEx DN XMW K GBM
NERVIARRABMEREKEHEN (rts)
Table 1 Effects of GBE, Captopril, and Valsartan on
thickness of GBM and levels of collagen IV and

laminin in kidney cortex of DN rats (x=+s)

HY HMW/R GBMME/m  NURE/(geg ") BHEH/(ugeg
NS 13 125.81+12.8 0.3110.03 0.3540.05

DN 13 267.54+30.0"* 0.5540.09"° 0.75+£0.16" *
GBE 14 171.44£16. 7% % 0.4340.05% % 0.4840.06" #
CAP 11 155.64+15.9% %2 (. 484+0.05%2 0.53+0.04%2
VAL 13 157.3417.1% % 0.4640.04% %2 ,5340.05% %2

5 NS ik $. **P<0.01; 5 DN #HH . “P<0.05
##P<0.01s &5 GBE #HILH: 4P<0.05

** P<{0.01 us NS group; *P<0.05 #% P<0.01 vs DN
group; £P<20. 05 vs GBE group
3.2 KBS KK MMP2, TIMP2,CTGF # %X
LA Es MMP2 TIMP2 CTGF # % /)

ReppeaIERE (BH2~4), KESHEHE.DN
4 CTGF #1 TIMP2 fREBA A B EME, M
MMP2 83 A BREE (P<0.01), R RH
GBE #M#| CTGF MERB FREM MBS Y HSH
(P<C0.05.0.01), GBE %t MMP2 #iX 138/
BRALAR.ZRAEEFE (P<0.05):REYIA
iR, BEXBEEE L. W CAP A VAL 4#) 3
MERERLBER (R 2.

3.3 BHHARERE TGF-BHBEERIEL: NXRF
ERBIRM S RNA #4T TGF-B, mRNA @ RT-
PCR #'1, H=W7E 1. 0% MHIRBER Pk,
a] 43184y BE B B0 &4 (B 5-A). A TGF-B, 5 B
actin M)MRILHE LEFR/R TGF-B, mRNA #Hxf ik
®’.WE 5-B. 4R %EH DN 41 TGF-B, mRNA i3t
BAHBARP<0.01), MEMGBE, FHE¥#.
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> £ i \'}N oy Y “m‘ma‘ "Lt b R AL AW R 8 TN LTy i
§ Flofe e NG N P B “1§"§‘ JAPRERE
5. ""t BN L EPRIGRIEL T Y % % N Ras g “;'L L % i g *.n:'.‘-\.
“ay n g p‘. sl B Mg RS 8§ o A o LT “‘J("’ SIhN B FENP LN §
wid S ka3 0 I8 Talab s PREEL, T 44T g TS & % 4 i e 9 . N
..a}/... I + R N als  AFSRAL it o Ty _1"‘-_ it sy - | AL S
H ?_\.,»-M/-.~~ ‘,v%u . e ) viw Eh X o %8 ' eyt ' vy
v y‘ i ) Y & gatt By A » LY e ayp ,3' b AN (l%‘, W e EIre it ’
5 "\'.\ ..r/ < ‘50 } Y I’—"“ ”* o .&"‘ by " ‘,‘.’/q.‘}. '.'» " e 'y‘"‘. l‘.’“ V’ ,," y . “. 3
fro et s § Sice 5 IR NN RN Xj“:" & d % N N 4
’ AN ¥@e » Lo o - 4 3 \ g .. " *
(LA elr e D L e K Wt o RNl R R
NS 4 DN 4 GBE # CAP# VAL 4
B2 EHEABEHER MMP2 B ELEE
Fig. 2 Immunohistochemistry micrographs of MMP2 in kidney cortex in every group
Wy g » e 3 ) - & . £
i TN ek b W R e B T Y e
e o 4’:\:&: SETR TR o '{f o Pl ) et & &
Wil U“’d‘ ‘g"},t Wow g ' ‘)‘\;,x [ . I‘. ',»' ™ '!,: A‘j 'y Wi
o 80 3 T e NN i MR G T e\ deaides
"'9 ""%nv/’ 7 b . & b .‘l:' v,‘._,.,},,.. T i
n TN f L, o y A s Tal T Ty, AR 3 \
& EN ‘b&""" o B <A i SRR E T W ’ A A0
Wil & AT R A A > 4% 3 s a4 o oy PN £ p
Ry A il & My N h 3T TR R 5L i h e T K
,;-,m » L $ ’ht"’ », ~ 1 r - e LB, Ny s I " , 'y
b SN PR N g X1 S W R R R i N A RS i
DN 4 GBE & CAP 4 VAL 4
B3 SEASHEKE TIMP2 HREAERE
Fig. 3 Immunohistochemistry micrographs of TIMP2 in kidney cortex in every grou
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N g R CRA gE R L™
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A s et 2"
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Sav R RN U8 ) 41‘5‘ |
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5 g (. B R S 4
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s EEWHKCIGF g ALRE
Fig. 4 Immunohistochemistry micrographs of CTGF in kidney cortex in every group

2 GBE.+X## .M DN XMW KE MMP2,
TIMP2 & CTGF BEH¥ME (x+s)
Table 2 Effects of GBE, Captopril, and Valsartan
on expressions of MMP2, TIMP2, and

CTGF in kidney cortex of DN rats (x+s)

HY Hw%/A MMP2 TIMP2 CTGF
NS 13 27.9+4.8 20.0+4.1 14.9+3. 4
DN 13 15.5+5.5"*  38.0%£5.3* "  34,2+6.7"*
GBE 14 24.744.4%%  29.943.6%  27.145.4%
CAP 11 18.744.3%8  26.244.5%%  21.4+4.3%%A
VAL 13 21.8+3.6%  27.9+3.9%% 21.0+3.8%%44
H NSHH: ""P<0.01; 5 DN #th§. *P<0.05

®¥8pP<0.01; 5 GBE i #: 4P<<0.05 £4P<0.01
** P<C0.01 vs NS group; *P<C0.05 #% P<{0.01 vs DN
group; &P<0.05 4A4P<0.01 vs GBE group

BUOBBIT R HREIB DN ABERK (P
0.01,0.05),
4 g

BRAEH (DN) BH RAMBHIFRAE, B
RBERMBTRERY—MEHREE. BRTANHEE
Wi & B B IL5F D 54 3 B R BT 51 R A9 h 3 3 1 2 AR
WRERARETFRARESZIEERSGAEA

MER. IRBEYWTERUAXERK ECM M .GBM
REMB.VBRBRXIFENFAEL BASHYE
hEEEER. Bk, FRESE DN BAELHERHE
MERNEMESHRHRHAR.

EHEHME /IR ECM NES ES K GBM 5%
BRER. VEARE.RRHREQR ECM WEERT.
HAl, TGF-B &AM 51 BRERT HEL 4
HREF.25/& ECM KBEXNEERF I BR
HWRETFT, TGF-RREABME. EHARKF LD
RABHAREE PIRRBAR TGF-B RiEH
AU, EEEER B EE TGF-B A8 % H
ZAREUY—TBER, BRAREZA, GHEN
TGF-R, 15 tEBE M H ECM A9 b0 FI i 538 ik 4 4
b, TGF-BR—FMEMBEHMME T R THSA
BRI HENEE R ESEENE. KHW
#l TGF-B it Xt Lk = R AL w2,
HAMNABAZIRAENEROERRSE. M
CTGF 1A 5 & TGF-B, 8 T W 8 5 4 F , # i i
Smads (F 8 H#ES S EMLER". TGF-8 F{X
FHT CTGF WRXMR , #mEEEME ECM 1



*+ 564 - ¥ % % Chinese Traditional and Herbal Drugs 3§ 39 % % 4 ¥ 2008 £ 4 A
1.2
A B ..
£ #

750 bp 3 o8

519 bp - # #
500 bp =

252 bp & 04
250 bp = L |_LI
100 b

. (1] —

VAL CAT GBE DN NS

NS DN GBE CAP VAL

A-TGF-B; PCR 7=y t) 0% W 88 % 6 3% , B-action {E39 1% B : B-TGF-B; mRNA #9547 »
5 NS #HH®. *"P<0.01; 5 DN @it $. *P<0.05 **P<0.01

A-Agarose electrophoresis of RT-PCR products amplified from total RNA extracts of kidney cortex, -action was used as internal

standard in each sample; B-RT-PCR data for relative quantity of TGF-8; mRNA performed by densitometric analysis;
** P<C0.01 vs NS group; ®*P<0.05 *%pP<0.01 vs DN group
B S GBE.Fi#f# .MiviExt DN XMW KK TGF-p, mRNA BAK KN
Fig.5 Effects of GBE, Captopril, and Valsartan on relative TGF-f, mRNA expression of kidney cortex in DN rats

ABRREFEENRESIERT ECM SH/2B R
S K KM, B) TIMP i %5 £ MMP %
A XRPFRBEH R MMP2/TIMP2, R
BhRH DN AF KK TGF-B X BAREINAR
Ww,F et R ¥ CTGF INBBRR. EEEAN
ME K% GBM i, T ECM W ¥ % R %+
TIMP2 X% %  MMP2 FiAREMK. £8 DN KR
ECM HRXHMBSHEZR#EF TGF-RBMHAT
WHETF CTGF i mEMX AN SRS %E
MMP2 (%AW /D R 4 % 08§ TIMP2 &5
WBBEAT S, LR RR DN 5 T #% MMP/
TIMP M RiXx&H. XERT¥*ENHRER—
ﬁ[ls.ls]o

HOEEAT FREARER- LEEKERE
(RAS) EHME MERKEK I (Ang 1)A HY
n,Ang IBRRHESBERELRINFRE. &
AENEENAREFEMRTE A TGF-B,
ROS # ECM K&, Bl . ME R K KHLE
& M (ACED) i & Bk & I 32 &k 5
(ARB) BAUKBERFEREERPERANIG
K—&#HY,

GBE RA £ 5 DN BiiaH X% EER, I
HEMF S ERS MBI M ARRE EL.F
HMmEERNEC  RLRUEREMNANAYE K
XR#Y GBE HEEFEHAY, KA TN B EHBKE
& TGF-8,# CTGF X, 8% ECM &4 B H &
R#tRFAEDHER FABLEAECIT B ERER
TIMP2,3#% 0 MMP2 B&5, NI R AR 4 VB K

F.EEEAMNEL, M GBM R, dsk ik,
3FAY—FEETME EERHE ECM 4K
TGF-B, 1 CTGF Wy &AsmH ECM HWBHE, 5 —
¥ 8t K5 R R % MMP2/TIMP2 i {#
ECM £ ¥V. £ EELRH,GBE X VR
BRE.EEEANNHERBLFEEAR, X
GBM #E M HEAR FEHAEH (P<0.05,
0.01), 544t ,GBE 4 GBM 168, V & &k
R EEHEAMEROHANET . X R R KN A
#,0 % GBE MR EFMRAVHREREFEE
FOBAMEA, M FESR DN BARALKE+HE
EREXL. HREHE, £ GBE i ECM /4 ##
B MMP2 REAMMBEARFREMNAHRYEE
3%, MR # ECM & B # CTGF MM &l B M
Z54% .7 I GBE %f GBM #1'¥ iz ECM 94 i
RN Z - HERERHFFENL, XRAEH
ECM HRH RGEHEARHMBER, XEH i —
BHER.
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EREMBET -RULREMIEEERRE L=
Apelin/APJ R ZtHI% M

i’ #y **i’ ﬁ’]‘%9 &»&gy %3’]"‘&.’ *ﬂ RF‘]
GRM BB ORI E T B 325035)

A ONL.EN ETERREBREREE S EARENHREEARELZEAMNENRESHN N FEE
Bk Apelin ZRER ik (APD &%, ik WHIER SD BHEXE 30 L. BN B EERm _HARUDANYE
BRA. RN EnESHLSHRSTEE Apelin-36 KF,RT-PCR M4 L ZBAHHR Apelin 5 AP] mRNA #
k. BR BAOZE5ELEMEMBOEELIRV/(ILVES) ] SMBEAH B & T3 RAE (P<0.01), MM K4HH
BEFHEA (P<0.01); FHMikE (mPAP) BRAH B KT HBH (P<0.0D), MHBRKAHBMTFHEEY
£ (P<<0.05); FHFSHHKE (mCAP) &4 TR FHKITEEL (P>0.05), MK Apelin-36 7k F . 415 4 8
BHFHA (P<0.01), BB XA XK THEA (P<0.05). HLOZENSTE Apelin-36 K ¥ . E AN B & F X
MEH (P<0.05), BB EHANHAB LLHAAR (P<0.01), HLZEM Apelin mRNA k¥ . BBAHBETFXRA
(P<0.05), MBRXKABER FHEA (P<0.01), HLEN AP mRNA S BAK FxtB4A (P<0.05), W ¥
BRARTFHEA (P<0.05), it WHEEKHVREAR_-H{ARENIEBEARGLZTR AN TRE S
5% Apelin/AP] RHREFX.
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