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The effects of ascorbic acid on the expressions of TIMP — 1 mRNA and
protein in kidney of diabetic rats
XIAO Qian et al

( Department of Endocrinology , College of Clinical Medicine ,Chongqing Medical University)
[ Abstract]
1) mRNA and protein in renal cortex in rats with streptozotocin ~ induced diabetes. Methods : 30 male Wistar rats(195 + 20g) were

Objective : To explore the effects of ascorbic acid on the expressions of tissue inhibitor of metalloproteinase — 1 (TIMP -

randomly divided into following groups: group C(control rats) ; group D(diabetic rats) ;and group DT (diabetic rats treated with ascor-
bic acid 90mg/kg-d). The concentrations of ascorbic acid and activity of aldose reductase (AR) in plasma and renal cortex were as-
sayed at 9 weeks. In addition , the protein expression of TIMP — 1 in renal cortex was determined by Western — blot and the mRNA
expression of TIMP — 1 was measured by hybridization in situ. Resu/ts : Compared with group C, the levels of ascorbic acid in plasma
and kidney decreased significantly in group D(P<<0.01); The activity of aldose reductase ,and the expressions of TIMP — 1 mRNA
and protein increased markedly ( P<<0.01, respectively) . The concentrations of ascorbic acid in plasma and kidney increased to normal
level,and the others were markedly ameliorated after 8 weeks treatment with ascorbic acid in group DT. Concl/usion : The findings sug-
gest that administration of ascorbic acid can increase the levels of ascorbic acid and lower the expressions of TIMP — 1 mRNA and pro-
tein in renal cortex in rats with streptozotocin — induced diabetes, and diabetes — induced expressions of TIMP — 1 mRNA and protein
may be mediated in part by polyol pathway.
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(sorbinil) AT #11 #i A 'H A ix g /D 44 Mg TIMP —
ImRNA FVE F # kM YUk m B (44 K C) X B
MR SRS A M RERDR . Bk LA ETIR
MRS TIMP -1 XRRE, IR ELTEKRE
RHE PR R B A&, W22 B3 i A& <t 'S A TIMP —
ImRNA fIZE A RIEMWE M, §EH# — FHiT DN
B &R LE O DN s R IA R AL EISIKYE .

1 #HEFA*E

1.1 A X E

HEYE Wistar KB 30 R, B EKE -FEERKFEXHERK
gy R, R 80 KX, {&H 180 —220g(195 + 20g) , i v
RS 1 FBIKRE 195~-2702(225 £ 25¢),

FHR TIMP - 1 ZFEH &K (Santa Cruz 227 7= &),
TIMP — 1 R 72384 M A 57 £ F1 Western Blot 48 W57 &
(R L EEY TERAMRAR), BIRE T (R E Alexis 2
7)) ,NADPH .DL — H {18 (Sigma /A8 ) , HU 5 I BR# ] i 77
BEHEEEREY TITEMAN); B TBEREBRE
(BIO— RAD 2y F]) , Sure Step ML (EEBRAELNF), UV -
265 5N IR B (HZR), GM — 2000B 4 ¥1 EE 2 B & 5
HAEAFZALEAMTAMRKE)

1.2 HHHmrENHE

HEYE Wistar A B 30 REEHLA8 3 40 1F 3 X B4 (C
) BERFA (D H), BRF + T M EREITH (DT ).
FERRE E (STZ) W ABHA T 0. lmmol /L 1 15 BE b 28 nh i
(pH4.0), K B.Z & 10h J5, # 60mg/kg — VK M BE 13 5
STZ. *tEBZH RIS RTRE il . 49 24h BUE & Bk L A Sure
Step ISR T 1888 , 72h J5 M4 > 1 7mmol /L 7R SR T .
KN E LR (E K E R i sy O 42 44t ) i
FF. KR BHBE . RK BREKR K, £iE 18~28T,
SHBEE 60% ~80% .

B I BR 4% Ime/ml WEEE A 1 IR A ZR 18K B f B i,
&H BT 9:00~9:30 HEWRM,CHM DAL TRERE
18K, B D.DT A M (BG) FEHAL M 20 5 (HbA, ) %
SOKVP R E X R M RBE, S A L4 9:00~9:30 B
EHEEEOBESE 1K, 81K 24U, F BB B mgk
SEEEE B IR S 8:30~9:00 REF KL, Sure Step Ifl
PE (ORI WK S, 25 IO I8 3h K, B W IS5 2R
1.3 H#&AX%E

SCHH 9 R 1mg/ke JERETES 10% 7K & EEEBREE, 0
B SE R I, A EHUEE A i 3R S0 5F 0 AR L 0 s ek il T
BEEBN . 4°C A 3B K 28 3= 20 Bk R i e B — 0] 5 ik A
F B ARG ML B B I R B R I i Western — blot; 88 /5
S 1/1000DEPC 2 4% Z R HE /0. 1mol/L PBS £ £k
EEANEE RTHEGE ERBEE&F 22h, HigK

YIS BARMKT B (12h), &Mk 1.2 K. &
JEE T0%FEXE PRT, AEAIEE YR Sem BAL R R0
T APESH#ME R L.

1.4 mM¥ENEAEEEEABE EELLaEaN s
A, N AV MU IR I BRI a8 P4 1 1R A A R A,
HAKEBEAFRSENE A4S M FEE SR, A Lowry
®o

1.5 Wit REsim

KA DaslP & B 3k . HL 80 ~ 100mg "5 Ik B2 343 ¢H
B 1:5(W/VYIMAZH 538 (0. 1 mol/L PBS, pH7. 2,
Smmol/L 8- HEZEE) , FHEAKERBAR IR, BEH
PRI AL 8 3 IR, B IR 10s, (W] F& 30s, R G £ IR L Pl
10000g B0 1h, b ERA MBS BOR, BN, 54
LI BRFE 4T #17,

AR MW E LA DL - HilEBE AR, RSNt
id® NADPH £ 340nm £ W Yo (E 8 TR FE R AR T i,
AR EaX B, EMERE: 50mmol/L KHPO, -
K.HPO, &bk (pH6. 2) , 0.4mmol/L FiEEE#, Smmol/
LB — ¥ Z B, 10mmol/L. DL — H i B, 0. 1lmmol/L
NADPH, 0. 1ml| BHREBUK , B4 1ml, S B A NADPH
Fris,37C BB 4min. AR B X EZERE BRS04
JH#E 1pmol NADPH[ pmol /mgpro- min
1.6 BisZeL 47 TIMP- ImRNA &k
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- 3,5 — ACAAG CAATG AGTGC CACTC TGCAG TTTGC
=3, B IERAE R RN S U T
1.7 TIMP-1 %% Western — blot #]
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ZHRSCER (4 | F R A T A B R AE .
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F1 HEATHHAARME(RG) BEADIES(HLA,, ) MEFIFmER, SRAKME AR KFE(x )
Ea: | = . o I 3 HT IR M AR 5 AR i AR AR
51 - BG{mmol/L.) HbA; (%) peg/ml) ( g/ mgpro) ( ol /mgpro- min)
C 7 5.63+1.28 4.66+0.58 24.4%+4.27 1.54%0.25 0.165+0.042
D 6 24.40+4.017 10.60+ 1.44% 18.6+2.31° 1.12+0.21° 0.512+0.125%
DT 6 20.30+0.73% 10.20+1.03" 24.5+2.58" 1.55+0.35" 0.225+0.089" *
5 CHHE P<0.05 ¥P<0.01;5D#AKE * P<0.05 *" P<0.01
#2 KETIMP- ImRNA RiXFEHNBERHME (2 +5)
#H %1 k4 TIMP -1
C 7 0.048 + 0. 008
D 6 0.12+0.018" "
DT 6 0.082+0.019* %
5 CHKE "P<0.05 *"P<0.01;5D#HAHE
¥ p<0.01

1 EEXRBHEERE TIMP - lmRNA FTik{ X 400)

LA VT
U et aa & .
‘-.t . :‘{l \“ ,.1,) i
L% ST SN

ix( x 400)

3 HiNRmEETT 8 AEEERFEXR SR RS TIMP -
1mRNA 3% ( < 400)

BEER(P>0.05), DAME . FEVAMBEEK
FH CHBERMK(P<0.05), AREMHHEAE
(P<0.01), S D#HAMI, DTHMER IR MBEE.
B B PR AR /K B B8 (P <0.05) ,AR HEHER
EBAKR(P<0.01), C.DT daEji 3 'S WHUE B
KEEFILREME(P>0.05),
2.2 TIMP -1 R4sZ Z

MFE2 fE 1~3 8 L, TIMP — 1mRNA F 2
FTIETE/NER A BG40/ . R 40/, R AL
R EBE R FR,D 4 TIMP — 1mRNA #5%7K
FREBT CH(P<0.01),DT 4 TIMP — mRNA
FRKFEFEDAPE FTRE(P<0.01),[BMEER
F C#H(P<0.05),
2.3 %&¢H TIMP— 1 Western blot &%

Wz 3, % 8 Ay, DA TIMP - 1 EEK¥
BCHHEAE(P<0.01),DT4H TIMP-1%&H
KFER DA RBEIK(P<0.05),BAET CH(P

<0.05),
%3 BETIMP- 1 EAREVBHAXREHE (L +5)
AR F TIMP-1
C 7 276.6+69.14
D 6 1064.3+283.9* "
DT 6 560.3+88.45% %
5 CAlE *P<0.05 ** P<0.01;5 DA
¥ p<0.05
3 it i
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2, 5 BN UL 3 5 F ECM B &l £, 8
Phillips 1% f RT — PCR & B & B B 888 v AT B /)
B LM IV BRI A 4EE R R A (FN)mRNA
RETLEFTAL, Fer R TIMP - 1 RiIXBF b
WL RE2EEAE - 2(MMP - 2)#HE A 8
e, Silbiger' S HERMK MRS T SN
b R AR IR RS AR SR R T L, Ok B BT
SR B RRET AL S E TIMP — ImRNA fIZEH
Fik LA ECM BEfR S R p i 52 DN Z5# FIzh g
B EBEENRZ —,

KB BN, 55 R Lh 3, 8 FA e #2018 IR %S
20K R I 3% 0 U DTSR I B8 K SF B 3 T RE, R
TIMP — 1mRNA MIEE AR AU B _ L ; iR MR i4
T 20 1 3% A0S R BTIR (1 BR /K5 %4 BE4H tb B Rl B
EZ5 B TIMP - ImRNA fIE A R A BBIRKR A
BT A, X o 3R R S R 4H 28 B3R I R K SF-
TIMP — 1mRNA HIE 0RO H — 8, I~ &
PHLIR MER K M5 TIMP — ImRNA B #£
BB FFERE M NTERL &,

PR MR /KF 5 TIMP — ImRNA fIE I ER B
BWYIXRRHRIEATER, N TRE S AL T
EChR R s fba: KB T B(TGF - B) A %16,
Z TR IR 2 TE W R AR 5 9% (DN) B R Pl i
TEHBE BB ZIAR, B 5 R 8 (AR) FE %0
BRI PRERE B REZ 6 E, BFTRA, R mat
PUALT 40 A ZH 2R AR T8 M3 N5 5038 1 BR 7K T
BARX, ZuEARIBRARIEEEMRA ISR H
H{(DAG) M3LE B (de novo) 38 ml”) WG EEEH
¥ C(PKC) RRBFE WS, PKC MIEETIES ¢
—fos.c—jun FUBREEFE BRE Bk EL
ZH — 1(activator — binding protein—1,AP— 1), AP
— 1 AR5 DNA #¥8k F3IH 52 454, KR 3K
FrEEER. B4 43 TGF -3 RAEB X T
AP -1 25450 Zum R RERET2
WYL TGF — B B EH %k LA, Wi TIMP —
ImRNA fIEHA R EMEMAERES, L TGF
-BX TIMP -1 Wy LiRERR I EENY, A
B, #hFEHUIR ML AR BT B 2 B O PR A K RS
AR &Y, STIFESME X P M ER v H W H AR 15
7%, ] BRI N AR b= ——1L BB K
AR IE . Vincent!?) %5 & B A= B 1 86 19 1 31 M1 AR
AR AL ML B AR5 B 20% ~25% , B TS i
FHAARK MR S B A AME S, 7 H

ARG RESEARETHES0%, Hilk, FFEHIA
SHPTIR IL ER B — R AR A2, ARSI
R 8, HTIF MLAR °] fE IE 2@ 0 H AR &4, B>
DAG Mk A& A PKC i& 1k, T TGF - B £k, &
RSz TIMP — 1 89 fa i 84,

KELWEERE R, EUFERERAIEBRINFT
BRI K BV E TIMP — ImRNA fIE 0 #£5%, #b
FEPUAMERIPH AR ¥&E . T 38 TIMP — ImRNA I
EAFRATRERE BT DN A2 —, HITH
M EE#nHl AR J5 %t TIMP — ImRNA flZE A E LK
WA BRI A Fedt— 381

s ¥ X #®
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PLEI S, 4 BB (PCNA) fE2h DNA B
EEAMBIMERA, HES SRS K DNA
Ehl, HFEERBERN 7 HAEAEEEREE, &
TR EFLRFEA M LR EFLRREH PCNA FH
P A RIS TLAR AT 4 B AR R 4H 5 B 3 5, A A
LMK PR R R HA M. £RAH
BRIE PCNA RIABEREE A MAR, B XL ¥
ER. RPUBEREIBHE - RRORBBELE LR
ARG BEERM M, (BFEE —FRRmAE
HIMEARRES E o

KEEKHETFZE(EGFR)EH, R— S
BRE PRI BE ) 4 L 2 4k, 5 AR W EC KR FGF, TGF
EERR . BEZFR N BEERMEERZ A 5 KA
WES A RBERR L, SR MM O B R, BE AT
Al b B 43 EGF . TGF 204 < B F1E
FEF B y28 240 B0 A= 55 {55 Pk 920 40 B 3% 58, 2 |0 R 2 P
AR A ENIER , B A L CHERE EGFR
AR EE AR, AR IR ETE
ARIAE, ALBLE ZFLEME R EZLRE
EGFR I R A RK IR AR AD ERE, L
A EE Y S, £REFIRE EGFR Rk
BRERELE XILIRE B E¥HE, /K EGFR Rik
BESERMNE HABNELTRRES — &
=

C—erbB, £ H 415 BE A BRI EE 2 1K, 5 EGFR
BEERERTEME. C—ebB, B3 F£iES5ILIRE W
K& EM¥iT R, BEA XD, Gasparini FH %5

AL 167 FIZLAREE S 52% A RiE, Hd 27%
H30% LA EApugefa, 25% Rrtk kg fa; 3 2B C
—erbB, HEEE XK M E ., C—ebB, TFREMN
FLRR I R X IR KA 29 B =R A RRIGIT
MIHiIE ., BT AL C— erbB, iR SR EBK AN,
AMHESRALIT 2T . AR EE RFLE AL
JREZNMRIEA C - erbB, FHYE R X R ILIRA 454
HEEMS., HEEEIIREAH C— erbB, WHM
REBERLE A BEARS BFEREER, X
AL S A R i A A S A S AR TS BR . C—
erbB, HEEAIRES LR ABE IR EBYEK
AT HEAR Ko

& ¥ X W
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