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HE BH KATHBRASH)SHEARDM)XAFBGRPERARNN, Fix ST4&BhEzd £
(STZ)# S DM AR #E L F SF 110mg/ (kg d), A7 8 A, MERMAXRABE/MAE otmZdhEE
B MLBT & (Cor) 24h A& G B ABRARE-LET-DR—EALE(NOE MEETRAEXETHALE
BRNFFTEENBFARBELERE T B (TCFA) AN AR R RIE, 5 EF4s DM EY Bk,
BR LHEFHRE DMAXKAFE/MARE Co24h &G FAKET-1 BXH4 5G4 P<0.01), B
BESHEREFF TGFB PVARARAZXAERS SFALEBEFBELE, Kb SF¥ DM ALY
BAARPAER LM TR LR FEET-1 692 K,3% TGFB, #NVEKREHREHR £,

XA MBBRAHEARBARER

Renal Protective Effect and Its Mechanism of Sodium Ferulate in Diabetic Rats ZHAO Tong-feng, ZHANG
Liang, DENG Hua-cong Department of Endocrinology, The Second Affiliated Hospital of Zhejiang Universi-
ty, Hangzhou (300019)

Objective
betic mellitus (DM). Methods DM rats induced by streptozotocin were treated with SF 110 mg/kg per day for
8 weeks. The ratio of kidney weight/body weight (KW/BW), serum triglyceride (TG) and total cholesterol

To study the renal protective effect of sodium ferulate (SF) and its mechanism in rats with dia-

(TC), creatinine clearance rate (Ccr), urinary protein/24hrs, levels of endothelin-1 (ET-1) and nitric oxide
(NO) in renal cortex in rats were measured, the pathological change of kidney were observed and the expression
of transforming growth factor-B; (TGF-B;) and collagen IV (C-IV) in kidney were examined using immunohisto-
chemical assay. The data obtained were compared with those obtained from untreated DM rats and normal rats
respectively. Results Compared with the normal rats, in DM rats, Ccr, urinary protein/24 hrs, ET-1, ex-
pressions of TGF-B; and C-IV were significantly increased in DM model rats (all P<0.01), and significantly
abnormal pathological change in kidney was found. While in the SF treated DM rats, the above-mentioned ab-
normal changes were all significantly improved. Cenclusion SF has effect in protecting kidney of DM rats, the
mechanism might be related with its actions of reducing ET-1 production in kidney and inhibiting the expres-
sions of TGF-B, and C-IV .
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B I VR SR AR AU IR 0 B R o SR B
HAERR B S EA" . RITBENTITEH SF &
R/ DN BERIRES EE 0 LEF & kR,
15 SF 3477 DN BHLA K W18, B ATtk L SF 4 DM
KB REIE STV P B AR G 3808 , A BT 505853 Fi SF a4
BRYE B & (streptozotocin, STZ) %% B K B DM # &l
BEATRIT , HIT SF xt DN BA 7 fE R R pbl o

LIRS A

1 ¥ K& 150 ~200g Wi Wistar K B
24 R WTERERKRZELIEHYF O,
2 BYRiAN STZ W T Sigma AF;SFHhi]
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AF R AT AL 5 188 (blood glucose, BG )l &2 i 7
B TR K i R R A 2 A 5 o PR UL B E i AR
& e REN & — FAE (nitric oxide, NO)W E
A G W E e @R AEY L&A A L H W =5
(triglyceride, TG) & FH & &% (total cholesterol, TC) M
TERMEWALFEPALEY TREEALA; fEH
LA & DAB BEARKMNEW B REBENEDHEARAL
A B R R A KR F-B (TGF-B) MV BY 5 IR B 47
W B Santa Cruz Biotech, Inc; P % -1 (endothelin-1,
ET-DE A &0 B R ¥ R iR,

30 EEME 722 Mk A &K
LT s FTO08' 1 i S Gy Wl {3 1 1R 8 =K —

IR BRI RE NI EM SR KEF R,
4 Kk
4.1 DM KRMBERIME S 2H  HEE Wistar

KR 24 HOBEHLA 0 IEH 41 (N 40) 8 R 5% 41 (DM
H),SFIRITH(SF 4l) , A 8 B, 5% T ik,
KE AT BB H 9 STZ 55mg/kg, 72h J§ & BG >
16.65mmol/L &% DM KR, LI m B diaFk
B RS R KRS 24, SF 418 H A SF
H0mg/kg BEH NAHAMDM HEF A TEENE M
oK, HH 8.

4.2 FRARE FHKBMEFE S FE,WE 24h
PR B L, - 300 vKAR PR, 22 )5 AABE # Bk R 1,
73 B LT AbSE R BUBCOUE , 2 5 mL IR, BT vk s 89
FPER K HEVR IS FRIE, 22 B 12 F 10% W PR R T4k
RIS E , (ORI A, ER/ AT - 70C kA 1R

T,

4.3 *ﬂﬁ*@‘fﬁ”ﬁﬁ (D24h REFIWE: %5
% 22 %5 (2) ILET 7% B8 % (creatinine clearance rate,
Cer): ‘Fﬁ‘ﬂ% NI Cer= (JRULEF MR BE X 24h FR B (ml) )/

(i LEFIR JE < 24 X 60) , 3F LA B AT HFIE , AR 45
Al ml/(min-kg) 7, il R ALEFF Bk 2 E 350k BR 5
BB E/MEMBEAXNTE/|TRE=(DMERE
RZM(g) /KT (g)) X 100 #1FiHE ; (4)BG: B &
FAALEE - i FAREE; (5) M TG: GPO-PAP #;(6) I
TC:HOD-PAP &,

4.4 BHHEFNORET-1 0% NO R ARMIE
JRgE:ET-1 R R, BHEEACRAL DN

4.5 NEBEFEM TCF-B, BAREIMWME X
JHIZ 411k SP B, TGF-B, MY R s # 6, T
NERANEE /NS A0 D RS 3 P9 IV 2R PH e PR R AR
G ATHEMEBERE. BMREABRRMBERE, B6

25 RAE S A5 (200 X )T AR 4 Gy 6 T FRRN 3 B 3 AT
ERN: - AR E, + REMRME, + + R
BEREME, + + + REBERNEY,

4.6 BEERREGE FASEEHLERE  dm
B A AT PAS A AR MEMRR¥ZIEE
O BER T RGEAE 200 15 THTRENN, B
MR BEHLESE 10 N ETRE/NER, T2 B /NER 1
R AN (mean glomerular area, MGA) , BUEL ¥ ¥ {E 1
AEAIRA B MGA, I 715 5 /b BROF 3 1 B (mean
glomerular volume, MGV), 24 F: MGV = 1.25x%
(MGA)Y2,

4.7 it R SPSS 10.0(USA) %t
BAF AT AR A B, BT A HE AR A B + AR 2
(74 )RR, A LR T Z 4017,

# R

| LR —BERN WE 1, 3AKRRAES
BERBHLET 1 B;DMAMSF A BC 825 F
N#H(P<0.01),SF#4 BG 5 DM AUBE —ERE
KR, HERTBEMW(P>0.05);DM A B F/fk
HEEHT NA(P<0.01),SFARBERT DM A
(P<0.05),

2 I TG TCHZER WE1, SHAKRRBIT
G TGCERILBEME(P>0.05);DMEATC BEEF
N#H(P<0.05),5 DM # Lh45: ,SF L TC H —EBE
HIREIR , BER LB EM(P>0.05),

®1 BHAKXRBG.BE/|E.
TG.TC lb# (F )

HE/RE
(% 10%)

BG
(mmol/L)

TG TC

HH n
(mmol/L.) (mmol/L)

N 7
DM 7
SF 7

4.81+0.36
26.58+9.45*
19.29+7.03**

W5 N4,
0.05

3 Cor R2hREHZEEKZML WE2. DM
HA2UhREAERBEEFERT NA(P<0.01),SFAHE
EHXF DM AH(P<0.05);DMH Car KPR EEF N
H(P<0.01),SF 4 BFMKTF DM A (P<0.05),

4 BERET1I.NOGEZML %2, DM4
MSFHET-1 FBEBEHF NA(P<0.01,P<
0.05),SFHERBEZEMT DM A (P<0.01);DM 4
MSFANOERBEER T NA(P<0.01),SFAHSF
ESDMARK, A EBENRK HLEREEE
#(P>0.05),

0.73+0.09 1.00£0.41 2.07+0.32
1.16+0.19*"

1.01+£0.10™*

1.03£0.45
A 0.88+0.30

2.574+0.45*
2.49£0.26

*P<0.05," P<0.01; 5 DM # b %,2P<
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£2 HBHKAR Cor.24h REH BKEEET-1 &K NOMGA MGV L (at5)
A Cer 24h WK1 ET-1 NO MGA MGV
: 7 ml/(min-kg) (mg/24h) (ng/g pro) (pmol/g pro) (pm?) (10%m*)
N 7 2.96%0.68 12.28 £ 3.31 17.41£4.72 0.67+0.36 6269.24 +439.99 621.53+65.69
DM 7 5.1711.15" 36.93+8.12" 54.09+8.14* 1.87+0.51* 9526.53 + 967.54 ** 1166.05+ 174.83™*
SF 7 3.88%0.84" 21.91+8.39> 42 30.79+ 11.68* 2% 1.58+0.52* 7648.68 + 531.71 " &4 837.45188.567 &2

B NALEES, " P<0.05, ™ P<0.01: 4 DM 41 H 4,2 P<0.05,2°P<0.01
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B CRITH ERBHYIEUE

1 R4 KRN PAS ¥ {5 (x400)

A EWA, B/NRR BRI AUE D8 TV BBRIRR; B IRARAL, B /)RR AR B 05 2
IV TR R Rk B B AN C:oRyT 4L, B /MR R KRB 1V B R Rk B B 0 & K VB /N

BRIV B R R
2 RAKRREWE IV EEFREEE(x400)

¥ fra w syl P e ot ¥ ._- " ~ha TR A
Pt UN L T e AR .,ﬁ*j.,.,"-::!?!;!,i-" IR

A:ER A, TCF-B, (U B %k B /NE /D BR MM b BARIRATAL, B /R AE /8 MM R
ik B EHE; CHAT 4, TCF-B, KXW B WL

3 &AKXREM TGF-B, % ik (x400)

5 HHEHREKE LA 1L,R2. BHET PASH 6 NERFEEBEM TGF-3 Ris%h WE3,
a0 DM H KB /DERRAFR B F K, /s PAS B 2,3, NHB/PRABKAEREA D& VA K
PP K, ZABXER, EMMEERZE;SFA L FHRS DMARZHB M, SFARKHB WD, &
REEVESE, REEASHERDMAMSFA  AKXREIEHNELEBNEKERZE;N 4 TGF-3,
MGAMGY ¥ BEKRKF NH(P<0.01),SFA (NP BRZAEB/NEMNG/NRBIMHE D, 7 DM 4
MGA MGV {8 Z{& T DM A (P<0.01), HARMEDEHRME P REBENE,SFARS
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A v /b
R3 BEKRE R A S LR ISR BT
4i% IV 78 D TGF-8,
T TR R AN B NER AN
N 7 + -~ + -~ + -~
DM 7T o+ 4+~ -~ + t~++ ot ~+ o+
Sk 7 to~ b+ -~ + + +~+ 4
i

AT R B — UK Pk RS FE 9 STZ B 32 DM KR
AL HSFIRIr S FIEMES KA ERAU, 5E
WAL, DM H KR Cor 24h REA B E/MAE S
RN TR ERE, BREALKE LR DM A X
U AE IV BB S % % B0 B A, SF A & IS AR 3 B 3%
3, %W SF X DN BAEIER .

DN RGBAAKMWBEEMEERE, L4t 2R
Y ML B SRR A AN R A AR R R R R I
BESBMNEEEN T ERETRESSHEESR
Ko H DN FERIY B /NERIE T R, e
AL PRI BHREY, TERG/NRERE K,
TN RN, B R AR A IE K, 3% i o B
WE, ZBEERES M, A REARMEEZR,
BRATIEE/ MREAHNEHEB, ET Z2BME K
RIEMMAFKSEK ET-1 BEEEMS, TGF-B, M8
IWHE DN AR ERHEREEERNEO, ¢
& DN RO B G 3. # DM BREMHYH'E
BE,ET-1 097 A4 B S8 i, BT ET-1 WfE R T 8 %
HEZE DN &R, TGF-p, IR 5 ik 41 o AR K, {2
HHMAMERR AR, AT EEFR T RETER
R, DM sh¥ f1 8 % #'E I, TGF-8, mRNA &
IR Y 235 3 B B 7+ 5, (D B £ 7 5 O S ok A 40 g 4
B, B4R TGF-p, Hiik #47 T HiUS Bk
B Mk DM A BRAE R U IR K 40 e A 2 R g
A, ET-1 M TGE-B, Z A Al M EAZ ¥, tF 5 Y
DN &, Fis% VB9 R SF £ — 5 0 3k Bk
K ET-1 R, AR AR ET-1 BER, BT
#l ET-1 AR BOFRER MR W . A9 % 3 DM
HAREWET-1 88 TGF-p, ABEEFTER4A
KE,SFRIFA S ET-1 § & TCF-p, £ik B %1%
F DM 4, #7R SF Al fE@ i #540 ET-1 (/e A, Wik
WREF=4 ET-1 & TGF-8, ik, i %t DM Kk B i
PRI E R . BP9 &R B, G R BT B 40 B A R A
BHKER S & REZHENRER, 7£ DM X B
BEMNEMRIBEERE, AWRER,SFIHITHX
RERENEREREBERT DM A, £ SF T

il DM K BB /N ER IV & SR Y 38, iff — S HE 3L SF
X DM KRR A RFEM

MRERWA NO =AM LS E T R DN B/
BRUEAT A I, NO AT RE 8 13 16 56 4 sk AR/ Bl Ik,
SHENMRRBESHSEHE L, RFELME T SF
X DM KRB M NO & B #w, &3 DM 4% & it
NOEBBRBEAS,SFIRITAY KK NO &F DM
HB-EZEEREDENE, 82X SF ETELARE D
PG BE NO B92E B DM K BB S /D BR g it 3%
AT RE S Hxt M B RPERE X, DM AR 4E
S8 R R LAE , ABFR R P DM KR TC 8 & 75,
TG TR FE R, MR8, 7885 X BUE 5%
HIE R A K. AR EBR SF 2—FA MM
2™ (BFEA BT H B DM K B I AS 28 16 R B B T
A BLEFCAR A 0 R R 1R, B et SF i RE A 1 BB
TEHE SRR,

BZ BB ERW,SF % DM KRS EH R
FEFS, BLI AT BB 5 200 B BE 7= 2 ET-1, 0300 IV 20 g
JEFI TGF-B, W R KA X, SF & H A MH 1Lt B
£ BUEMER AT ERAMESERY, TR
R /NER A A8 TB RN K BT B8 SR 7 DN 1 R
& RBETHAEFEEM/ERM, R SF AT BT
AT B R A % DN B, h T H
AUXS DN [ 5k Z A 800697 F B, WL B BT 3¢ SF
1RIT DN ME AL R A ERNE X,

F X X W
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JF I HEIE 73 B 5 AT 45 T RE Y O R

AR EaL HEH ZHFH

M e M RERH SR ERT HEMTEEIH
Ko ARBEREEE 5 BT T AF BRI 4 BORO BT R B 1R VTR K
S EZRM AR NENT,

BEMG %

1 W RTERIES Mg RENFBLEHS %
2001 & {5\ G BB M SR (P ER S S RS
ZRe FRENBSERE. PEFEREE 2000;8(3):
135) 0 5 P N 988 v BR BRI 43 BY AR, B R SCRRAR M (U AE B,
wPL TR PEERZHE—MER SR LT ARTARK
#£,2000: 177—233) 43 J: FFER A B A, M MO R, 1B A B 4%
RO ER,

2 VTR ELEUCE 2000 4E 7 A—2002 4 7 AL
KFEMEERMT M EHREE -HREEREE, FE&T
TELH R R BB E 962 #, HH & 825 #i, & 137
B R 26~76 %R LA ~4 IR B R 332 4
(34.51% ) M A &Y 306 6 (31.81%); 1B ML A 252 fi
(26.20% ) AF ' BR B BY 72 1 (7.48% ).

30 RWOTE WU T D8R 12 B, ICGRIS(#tE M|
WS HE M U0 ) R T R BRI KIS R T R, R
BECT HMF ShMOPRE BB TR, QMR AN B
B BB TR RO A

4 FitFEHE RAG XX RRBRMT XFIELE
B¢ R

& R

I FFEHHES M RERRMERE  MEA/D 38,
BEMITERERESRTER TR EN. HEHEBE P,
R LR R FHMIER, B2 R LB EH(REBUER),

2 IFEBESRMATESDENER LE 1. FI8E

T FEHNL ) NP R ROE S MR E B =M (M 510405)

wmEM K M EAH EEH
Child-Pugh 73 &% 55 I A I i SR A0 B AP BB U 26, W
HMBSRAZEANEER, BABL NN GHER LA
X2, ICGRIS MMM A A K, Kt 3 B 5 M kA B
B2H . HFG 0 R R AT AE R B, W A
— R BEIE ER <3em WA H, KEBH N7 K BT 4 T
WAL BRI, &R TR,

R OEHESBAFESIENER ()

Child-Pugh 4% ICGRI1S
A B C <10 10~20 20" ~30 >30

AFABRE R AY 332 120 176 36*  229* 85 16 2%
R MAER 306 107 153 46 164 95 26" 21
WRALER 252 64 121 67 24 85 96 47
HHEHER 72 12 16 44 1 s 20 46"
B 962 303 466 193 418 270 158 116

S EEHE,  P<0.05

W o BARERNEFBENTERSE FAES, BHR
HERMTERARYAREHEIHRKER BXMEHNLE
EE CMEBEENEHBRYE — ERBH/DIFE, XTkS5Rk
HFERENFRERA X, BERPHELEM EHEsT
BE. FEETIERKEHERENEHANESTHEZ —,
ICGRI5 R F T B — FhIF 44 AT 65 & BB M0 7 8, B AT USR
HE IR B FIRIT B P I 68 & ThE . BT AR M4 i 2 B3
BEZ Child-Pugh A % B,ICGRI15 £ < 20% ;<. # i 5% & it i AT
IhfE% Child-Pugh B 8 C,ICGRI1S % < 30% ; I $4 28 45 T fF 1y
BE% Child-Pugh B 8 C,ICGR15 28 b R & ; T 1 B 5 B F 2 86
% ) Child-Pugh C,ICGR15 £ >30% . 82, ¥HE 4 % 5 fF 6
BINHEA X, IR ICGRIS AT LUEL 57 Hb 2 ke T AR B ji2 % AT 45
SERL AN R B BT 0 45 T BE, X R 98 9T BT 4R 44t
2%,
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