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[HZE] BH FRITEHZ(CUR)EMY J7 3t 2 BIFERK(T2DM)A R BN RIPER R ETEENS . 7% B4 SD
AERBEVLAAL 5 A IFEXTR(NC A MERE CURAITAH.J7 BFIE(LI7 VETHEM J7 SFE(HI7 AT A, B4 BAXASEERE
REIRR 4B, BRIERE TSR EE = (30mg/kg )iES T2DM #8), CUR 4H.1LJ7 48 F1 HJ7 424> 54% 20mg/kg CUR. 10mg/kg J7.
20mg/kg J7 #ESB 8 A, 1 X /d; EREBER 1m/100g iTERSH , RAA TREARARFEFERMES  AXENHETUEEA
ARBERALAHESHE; NESEARFE . EE ITEB R NS A AR SEMYE(FBG) . MALEF( Scr) SRER(BUN)KE; &
RELEZBARNSARNREHHERLR B (MDA KT RESERNEAXREHARBEAHDEEE(SOD)EE; REALEE
ERMVEARRERELEKEF B1 (TGF-B 1) BEFRIA;Western blot SER MR AKXRERALR TGF-B 1. AMESHSEF7
(Smad7).B #E4AEE -2 EEEX X ZEA(Bax).B #hEME -2 £EF(Bcl-2)EAHENKILAER Bel-2/Bax, £R 5S5NCH
LbER, RBAKRE/NREA, REAHES, MESEFLR, EREE; AE.SODVEHM Bel-2.Smad7 EAEENRILER
Bcl-2/Bax ¥R &R (19 P<0.05), BEF5%.FBG.Scr.BUN MDA /KEF1 Bax . TGF-p 1 EEHEN KA ENPEHS (19 P<
0.05); 2 CUR 5 J7 a7 e AN R MR, A ERHE £ F, SOD JEMM Bel-2.Smad7 EEMENFRIAE K Bel-2/Bax HEE
FH= (18 P<0.05),FBG.MDA KFF1 Bax. TGF- B 1 ERENFRIAEHPBEMR(LY P<0.05), it CUR EMLW J7 XF T2DM X
RESHEEERPER, TR EEAFTNFIEL K TAET IF TGR- B /Smad BER R AHMLIERE >,
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[ Abstract ] Objective To investigate the effect.of curcumin analogue J7 on the kidney function intype 2 diabetic rats.
Methods Sprague—dawley (SD) rats were randomly divided into 5 groups:normal control (NC) group, type 2 diabetes mellitus
(T2DM) group, curcumin (CUR) treatment group, low dose J7(LJ7) treatment group and high dose J7(HJ7) treatment group.The
rats of later 4 groups were fed with high fat and high sugar diet for 4w and the T2DM was induced by a single intraperitoneal
injection of streptozotocin 30mg/kg. The rats in CUR group were orally administered with curcumin 20mg/kg per day for 8w. The
rats in LJ7 and HJ7 groups were treated with curcumin analogue J7 10mg/kg or 20mg/kg per day for 8w, respectively. The NC and
T2DM groups were gavaged with. same volume of sodium carboxymethyl cellulose. Morphological changes of the kidney were
observed under light microscope and transmission electron microscope. The body weights (BW) and kidney weight were
measured and the renal weight index was calculated. The fasting blood glucose (FBG), serum creatinine (Scr) and urea nitrogen
(BUN) levels were determined.The levels of malondialdehyde (MDA) in thekidney tissue were detected by thiobarbituric acid (TBA)
method.The activity.of superoxide dismutase (SOD) in the kidney was detected by hydroxylamine method.Immunohistochemical
stainingwas Used to detect the expression of TGF- B 1 protein in kidney tissue. The expressions of TGF- B 1, Smad7,Bax, Bcl-2in
renal-tissue were detected with Western blot and Bcl-2/Bax was calculated. Results Compared with the NC group, the kidney
from T2DM group exhibited glomerular hypertrophy, increased collagen fibers, ECM deposition, footprocess fusion.The body
weights, the activity of SOD, the expression of Bcl-2, Smad7 and Bcl-2/Bax (all P<<0.05) in T2DM group decreased but increased
(all. P<0.05) in the CUR group, LJ7 group and HJ7 group.The renal weight index, blood glucose level, MDA content, the expres—
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sion of Bax and TGF- B 1 (all P<<0.05) increased in T2DM group but decreased (all P<0.05) in the CUR group, LJ7 group and the
HJ7 group. Conclusion The novel curcumin analogue J7 has protective effect on kidney function of type 2 diabetic rats, which

may be associated with the inhibition of oxidative stress, anti—apoptosis, inhibition of TGF- B /Smad pathway and fibrosis.

[ Key words ] Diabetes mellitus
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fit. CUR Z&fB149) J7 .CUR Y IR R K 24 2 2 B 2
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Kidney Curcumin analogue J7 Oxidative stress

Fibrosis
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S AEE ML, (2)Masson Yeft . WML AWY R, a6
Masson JR G0, YEBE N ULEE B I ZH 20 1 /N B 3 Jic e
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4%, Bradford ¥4 Bax \Bel-2  TGF-B1.Smad7 £ [
B B R, DAE IR 230mA L 90min, 5%
415 a IR B 1.5h, $T Bax(1:1 000) . $i Bel-2(1:
1 000).Ht TGF-B1(1:1 000) .47 Smad7(1:1 000)—Pi
4CIHEF S . MR E D bR IC ) = R E
lhe fb2EEC R ER , UL GAPDH Hitik NS, (i
Bio—Rad Quantity One 4.6 £EJE AZ 0T R G HA MR, Im—
age—Pro Plus 6.0 UG/ T R G X 45 55 PEA T AR N A i
53T
1.9 Siitzeab N GraphPad Prism 5.0 ot K
Fo THE PR xas®n , Z2 40 10] FLBCR FHIAE R 2
A3, PR EL R LSD— K656, P<<0.05 HZES A4

HrE X
2 #R

2.1 AR BR—RRAS g 4525011, NC 4K Uk
RUIEH TSN IEH , B2 A 6% A 21 R R A A 8
55, 20K 28 2R AR R, B T A
B3 CUR 41\ LJ7 40R0 17 4R A S pdi i o St &5 oAt
KK RV L ISR, 2R BMAE G ER X
(¥ P<0.05), 5 NC 4l Hefs, AAIZH KRR BH (o j%
R EREMH BT &, Z5 A5 #E (¥ P<
0:05) ;> SHRIZH A, CUR 2H .\ LJ7 40 F0 HI7 2H K Uk
AN, B E RSB TR, 2 RGN (Y
P >0.05), L% 1,

2.2 FAKRRIMAERLE LR HI A4 R
FBG .Scr .BUN /K- Lh#% , 22 R ¥ A Geit B (¥ P<
0.05). 5 NC 4 H#, A4 FBG Scr BUN /K-
BIE, ZF AR (3 P<0.05) S84 LT
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i CUR 41 .1J7 4151 HJ7 41 FBG /K- B F %, 2%
SIS EE X (B P<0.05);Ser .BUN /K s 2%
SIS (¥ P >0.05), W 2,

R SLIRET AR5 2H R VAT 2 B TS R

20 51 n A (g) B EEEL()
HJ7 4 10 320 £ 26.12 1.11 £0.14
L7 4 10 321 +42.65 1.18 £0.15
CUR 4 10 333 £26.28 1.19£0.23
o RIEE | 10 286 + 56.79° 1.39+0.27
NC #H 10 409 + 45.20 0.69 +0.08
PIE <0.05 <0.05

5 NC 4 HE, 'P<0.05

F2  SLERAE A A RN A AR bR L

25 n FBG (mmol/L) Ser( wmol/L) BUN(mmol/L)
HJ7 4 10 21463 + 5.49 73.20 +22.03 18.70 £ 5.55
L7 4 10 21.57 +7.00% 76.13 +21.26 21.87 +4.40
CUR 4 10 2526+ 6.37 97.29 +16.43 20.84 + 8.51
R 10 29.25 + 4.68° 93.20 + 19.99° 22.40 +5.83°
NC¥H 10 5.81+1.18 40.00+9.18 6.38 +0.57
PAH. <0.05 <0.05 <0.05

W5 NC A, " P<0.05; SR L, 2P<0.05

2.3 KREUBMHZOEE T LR AR b
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ZH R BRUE ZINBR T B4R A v AL O, B /NER A A, B 4
RS I AL, RS THA, LA Ib(J5T) ; CUR 4.
LJ7 4R HI7 415 /NERIE R RE B B 21 e, ' /INER
SEIRER RN, ) HYT 2B/ NERIAR R IE 3,
TEASFN, 2 L o A5 B 208D, WL 1e—e (0T
232 HAHAKBBENEHL Masson Y458 NC 4K
SRS /INER T A0 A B JEC IR mT L /i e € J ST 4, I
B 2a(F 0T ) 5 BT 2 RV /NERAE K, 5 4 0 L I A A
FBEEL I 3G £, ULIE 2b (4 5T ) ; CUR 41\ LJ7 410
HJ7 5 /NERIE R Bl AR | B /NsR S 4 € e S 41 4 A
BT ZH B WA B, H7 21 el B2 1R B/ NER T
K 2c—e (i 1) .

233 FHAKEE AL PAS e gh B NC 41 K
B /NI EE 2T 0 G B RN 3R B o v it , DL AT 3a (A 01) 5
BEAUZH R BB/ INERAE A, R 5, R o 22, L
 3b(# 1), CUR £H \LJ7 200 H7 25 /NERAE R RE B
VR, SRR AR L SR T B S s D  HYT AL
B3, W 3e—e(HiT1)
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24 REBMEHAL B FHIURH B NC AR
B /NBREE IR IR 5, AR A IR, RN, 22
MM LAAE R I 2, DLIE] da; BERYZH K RV /NBR R
FEEAN )R 88 8 5 LSRN, 2R R i 30 5 DL A 2 WL 1
WL IR TURR, R IR R, R, ALk
REARECH 180, AR A AR IR A2, WLIE] 4b; CUR 41

LI7 4R HI7 RN I A MRS 1E %, CUR A AT D3R
A3 FE R REER Y 107 41 (H)7 43R R 1 4T
SRR REIE AR TRV R S TR, R DL S
K R, R L2 S A BRI AN i Lk AR H
FERI I 22 | Zopr PR R LA S ik, e 1L)7 4\ H)7 41
AR A B /N R A TS Ao A2 B8R A &2, DL Pl dc—e

B4 BHHE T WA KR EIALEMEE (a:NC 41 ;b BB ;. CUR 4;d: LI7 4e: HJ7 4H; x 10 000)

2.5 A2H K BUEIEZH 41 MDA ZKSFFT SOD 3 1 4%
B LUK EZHZY MDA 7KF-F SOD i 1 oA, 25 544
B3 X (H) P<0.05). 5 NC 4] Fods BRI KR
MDA 7B 8 75, SOD TEPERH S KA, 22 A Geit
2 (¥ P<0.05); SHERIZ HAS, CUR 4\ 1J7 4R
HJ7 21 MDA 7K~F-B] i B4, HI7 44 SOD ¥ 1 B i 7+
L ERBAGEE L () P<0.05), L% 3,

R 3 BHKREBENEHL MDA /KFEF SOD 1 HiAR

2151 n MDA 7KF-(nmol/mg prot ) SOD 3 (Ulmg prot)
HJ7 41 10 1.13 £0.14% 218.90.+ 35.83%
LJ7 41 10 1.26 £0.16% 20519 +32.15
CUR %1 10 127 +£0.21% 200.57 £31.14
FRIZ 10 1.65 +0.39 166.58 +28.71°
NC 41 10 0.98 £0.13 263.93 +35.53
P1H <0.05 <0.05

5 NC 4 Lb#,"P<0.05; SHEAIZ LE#L , “P<0.05

2.6 ALH KBRS FALL TGF-B1 His 4 1k e (o 2%
NC 21 B /INERFIEF 7N 20 it S 3407 55 BE PR 22k, UL S5a
(300 ) B2 TGF-B1 fE ik B omfHE , M8 T~

L £ L J5 P K e AR ) A (0 O R T O A, DL
B Sh(3 51 ) ; CURZH \LJ7 41 F0 H)7 44 TGF-B1 & 1 FH
PR IR W] 955 , 4 ST P D0 b A e (0 B A R 0
SRR 550, ILIE] Sc—e (01 ),

27 B FUE IEA N Bax . Bel-2 . TGF-B1.Smad7 &
FI A 235 1 M Bel-Bax Hb#8 4 KBB4 4R
Bax.Bcl-2 . TGF-B1.Smad7 & [ X} & 3k & & Bel-2/
Bax i, 22 5 ¥R Giit2rm (3 P<0.05), 5 NC 4
Fo#e, BEAUZH Bax TGF-B1 25 FAH 2 14 H H 0 1 7}
15, Bel-2 Smad7 H I AH X 3R I8 & & Bel-2/Bax ¥JH] I
FEAK, 22 A SR L (¥ P<0.05), S
5,107 #H \HJ7 #H Bax . TGF-B1 & AR ek 1 0 i
FEAIK, Bel-2 .Smad7 8 [ AH X % 35 2 J Bel-2/Bax ¥
W, 22 R A Gt L (3 P<0.05);CUR 4
Bel-2 2 FH AN #3458 M Bel-2/Bax 0 B THE, 225
YA G248 L (¥ P<0.05), I35 4 Al 6-8.

3 itig

Tl PR 2 — s DL A2 M, DN JE W PR e 2 28
AOTRILAE S A , LR PR B BT A T2 2 I .

R4 BHAKREEIEAHZ Bax Bel-2 . TGF- B 1.Smad7 & FIAHXS ik H & Bel-Bax

ZH 5 n Bax Mt ik Bel-2 MiXt ik & TGF- B 1 AX ik Smad7 HIX ik & Bel-2/Bax
HJ7 40 10 0.348 +0.087% 0.794 +0.158> 0.209 + 0.065% 0.144 = 0.023% 2307 £0.167°
17 4 10 0.354 +0.140% 0.674 +0.147% 0.197 + 0.063% 0.131 0.025% 2.065 + 0.524°
CUR 4 10 0.394 +0.143 0.773 +0.146> 0.221 +0.066 0.097 + 0.048 2.057 £0.313%
HRIZA 10 0.600 £ 0.174" 0311 £0.104" 0.309 +0.047" 0.034 0.014° 0.517 £ 0.071"
NC 4 10 0.267 +0.078 0.716 £0.186 0.123 +0.038 0.313 £ 0.067 2.740 + 0.399
Py <0.05 <0.05 <0.05 <0.05 <0.05

15 NC #H e, "P<0.05; SR L, 2P<0.05
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PRIFGASF AT 28 I S RE & A 1 =6 2 D DR K 300 v A 7K
-5 BN A N b A AR PR i TR A TEPE SU(ROS) , #1454
Ry s, AP AR JH , B ROS LR 5
IO, BFSE R BRI T ROS IR &5 S B
AR T BE R A, G R 5 ZRHCHT , T B0 PR OGO &
FEHE 220 A SC I PRI ST W, ROS 7 DN AR B
(R R R EEAEAN, EEEAEOL T,
3T 4% AT LRI HE A ROS #5145 , nSOD ) Ak A il
(CAT) A H ARt S Ab il ( GPXO), it SOD J&—
SR TR . MDA 7= A2 RS ROS 2t
FEREIR AR ALY b 1) Z AR AR, 5| & 5 i 4
FEAEF o MDA J& A=Wk 9 BE it A A A R i sk =4
MDA 7K V-RE S WAL A g st A A AR B, AT (]
F2 I W 2H 25240 L S A T e 0 A R o AR S B AR R 21 R
FUE EZHZL-SOD I PEREAL , MDA /KT, $27R T2DM
REVEALD R, FF A BUNZS R . &9d CUR 25019
J7.CUR 2591+ Film , SOD JEPETH 7, MDA /K F-RRAK ; 42
v CUR 4 17 BA AR B PE T, Dmiid 2 g
i AL, AR A 0 O R

S b7 Y T IR 75 S ) A TR 4 Ak G R A
FHI, B RE G I A AR T A, O S B0
AR IET1, Bel-2 & KR (U Bax Fl Bel-2) &8 T
S HE H , Bax £2 UE 40 Mg 08 7=, Bel =2 41 il 40 A 9% 1~
Bel-2 Hl Bax Al AR SR 2R 4K, #dldifeta s C B
B, SETAP TR A TR OGP F Caspase-3 BTG 1L,
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B AN AR T, Bel-2/Bax A JH 36 s i1 i 40 it
JHT-IIRET) o ARSCI IR Z R B Bax 25 1A XS ik B
W THE, Bel-2 B AR X R IA i W 2 B AR, Bel-2/Bax B
R 4R T2DM KBRS IEH S EE M T . 7EH
B TS /NEREB IS 4, T DL ABS AR A R U /R i 58
[ A S Nk 0B RN A S R R Y K
1BAF (G AR . 22 CUR ZRU% 17 1677 )5, Bel=2/
Bax Fhir, #7R8 J7 ELATPURE IR R RS R4 24 it
TR FH 5 JE 40 s B O AR B A 17 B
TRy R A ER

TGF-B1 15 53 i 19 J3 3l 2 TR B 453 405 v ) —
ANKHAETEY, TGF-B1 7E DN &4 & b BoA S EAE
., 254 AN LT B /N ERBE Ak R B) 53 27 4E £k 1)
KM, AE DN e USRS A AL ORT I 3l TGF-
B/Smad {55538 4 , I PR 2E B /N ER R BRIE TR, £ i
T FRUFNIV 76 e JEL Al , FF ELIE e 400 o 2 1 ol 0 e o >
LR, A 2E B /NIRRT /NS T T A9 2 A A9 A S
AR A 7 SR Hp KIS T B TGF-B1 HLiAKBHLIKT
TGF-B 1 INF 55 S [, nl 0 B /NER 2 81X 38
Fals. Smad7 P Smad, BV TGF-B1 5 51 52
Smad7 (I, ATNE] DN B A LU LF 44, AL
YRIRIZ K B TGF-B1 & AN R aA & W 5, 474k
AEIN A F Smad7 25 FAAXT 2k I BRFIK, 5 Mas—
son YLt 1 PAS Ye{f I 7 (AR IR 41 K BB /NER A7 78 £F
AEAL AL T 2 25 R —30G 3R TGF-B1 B AT %
ik TF R Smad7 8 HAH XT3 AL 0T RE 25 R
T2DM K R 2T 24 fb RN 3 RO R ) B 22 R PR . ARS8
TR II R BRZ: CUR 2509 )7 697 f5 , TGF-B1 &
AR T 6 15 ARG, Smad 7 25 F AR X 2635 B8 TH 5, Mas—
son YL PAS Ui 55 5 7 A s B2 e AR ek %, 2
R JT BAE YA FH

25 [, CUR 284 17 % T2DM K 5B i 4H 21
HALYYER, IR A AR BK o] BE S HAm 6 B ik 4H
SV T AL 1 B ] TCF—B/Smad 3 4 5% i
i TR EAR R OK R R ] TGF-B/Smad 38 % AT
FESE LA B 2 UL A AL

22 30k

I
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