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K (STZ) i 5 7. DN K EAEAL, % DN K ERBEAL 4 4 1E 5 20 BRI ZH | JE DL v 30 20 K Y U5 -20 B8 I8 4R O IR L b s 7l 3
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Pl 5 1 B4 W4k = M (Real-time PCR) B4 I 5 20 21 TGF-B, ,Smad2/3 iy mRNA ik, £ 8. 5 1E % 0 &, B8 20 K R
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Effect of Ultra-filtration Extract from Angelice Sinensis Radix and Hedysari Radix on
TGF-B, in Kidney Tissue of Rat with Diabetic Nephropathy

CHEN Zhang-min', LI Rong-ke', ZHANG Peng-fei' , WAN Sheng-fang' ",
ZHANG Ling-wei’, GUO Yu-long', WANG Qiu-lan'
(1. Gansu University of Chinese Medicine, Lanzhou 730000, China;
2. Shijiazhuang Municipal Hospital for Maternal and Child Healih , Shijiazhuang 050000, China)

[ Abstract | Objective: To study the regulatory effect of ultra-filtration extract from Angelice Sinensis
Radix and Hedysari Radix (UFEASH) on transforming growth factor-8, (TGF-B,) and Smad signaling pathway of
kidney tissue of rat with diabetic nephropathy (DN) , and explore its possible mechanism. Method: The rat model
with DN was induced by one-time high-dose (60 mg-kg™') intraperitoneal injection with streptozotocin (STZ). All
experimental rats were divided into blank group, model group, irbesartan group and low, median, high-dose

UFEASH groups, and then intragastrically administrated once a day. Fasting blood glucose, urea nitrogen (BUN) ,
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serum creatinine (SCr), 24 h urinary protein were detected after 8 weeks. The changes in renal tissue structure
were observed under light microscope. TGF-8, and smad2/3 content of the rats were tested by ELISA. The
expression of TGF-8,, Smad2/3 protein and mRNA expressions in renal tissues were detected by
immunohistochemistry and Real-time PCR, respectively. Result; Compared with the normal group, the model
group showed significant increases in FBG, BUN, SCr and 24 h urinary protein; ELISA showed notable increases
in TGF-B, and Smad2/3 content, remarkable renal pathological structural abnormality and notable increase in TGF-
B, and Smad2/3 protein expressions (P <0.05, P <0.01). Compared with the model group, UFEASH groups
significantly reduced the level of FBG, BUN, SCr and 24 h urine protein of rats with DN (P <0.05). The levels
of TGF-B, and Smad2/3 mRNA expressions were also decreased (P <0.05). The abnormal structure of renal tissue
was alleviated. The expression of TGF-8, and Smad2/3 were reduced (P <0.05, P <0.01).

UFEASH can improve renal function in rats with DN and delay the chronic pathological progress of DN, which may

Conclusion :

be related to the inhibition of TGF-B8,/Smad signaling pathway.

[ Key words ]
transforming growth factor-B, ; Smad2/3

¥ IR 9% 5 9% ( diabetic nephropathy, DN) J& B# JK
o R8T WA AR A S DT 5 B0/ 18 1 i 495 5 1tk
B /NER 21 4 Ak BT 7 A 09 G 4 % . 46 4B, DN
RIRRAEZ AN, 3T 2 000 7, B HOR A R
WL DN I PR R ) 2 Bk B /N ER D o R T B
Je R B AR N 2 R, B R K RS
TV o A R R I R XE L B L i DN B2
28R 6 NS BRI G B 0 2 —

5 ) BT 2F 2 Ak & DN & Y 2 2005 BEL Al . 3%
AR I -8, (TGF-B, ) & ¥ /N BR A AL A1 18] 5T £F
AL IR OB 40 I K 7, Smad {7 538 B 2 TGF-g,
F S AU B 2 S 5 5 TGF-B,/Smad
(ERERINE T Y 108 R o i I N T AE I 4
2R 2 PECE INER B AL R B 4T 4E AL N e
TGF-B,/Smad {5 5 i@ HAE A AT TR 1]

BRI, R H e — 28R Y7 DN iR 255 5
A AT, A 25 VA RS i3 AR R T3 LR 2
RN, SARZG B SR WY, 2 I AT A
HYUR TR AR AL TG B B 5L YU 2L el
(AR HT, ml AN ) A 32 b o5 5 U 2 2 o 9 1 DA
IRl A 2H 2 0 S A5, DA T A T R 2 A ALl 4 i
AT TR IR, AR i B K S
WEAEIG YT DNUFEASH J5 i i — & J7 3. AR Z5 3
WFFE R LD AT 40 A iy R, P4, JE 220 ML
JE (B I AR PR I R [R) I ik HL AT B 5
WHE T . RIS I, 20 40 iR 7 DN
7 RORAR B AR I PL A B, PR AR BF 50 400k
FH DN BRI KB, DL IH-20EE (1:5) 8 i B4 )
T, AT A -2 R OB R $2 ) (UFEASH) B
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1.1 3z SPF Mt Wistar KR 90 H ,6 JE s,
PREE (200 £20) g, Bl R R8s Py b i
fE A& IES SCXK (H)2011-0001, 4i T SPF 4%
S E o ASHEGE I K i B AR DGR AE S A O
B 25 K2 sh iy 10 B 2 D s WAL o T AT (b5
62001000000179) .

L2 259 Kafksn ek TR R (STZ, £ [E Sigma 24
F] L5 B57377) ,JE DL Vb 3H (e 4 S HE 2 T A
Wil 254 R AL A5 4A294) o UFEASH (% Bic ] - 1t
EEI W s = INEA N = oY @ N D 2T v - LN 3 4
a4 R IR R4 ke A A B R
T 1 g AE 24110 8 A B M (AR XS 53
Jikt 1 x10° Da) . RNA 425 Trizol i 7 | ¥ % 5%k
& (H A Toyobo 23w, #it 5 43 %l 4 AA1905-1,
AK3501) ,PCR 514y i A= TA Y T/ ( 1) IRy A
FR 2> w] 42 fi s TGF-B, , Smad2 , Smad3 i HK 4 152 U Fff
g (ELISA) 35 & ( g R A= B R A BR A |,
5435 > B1101,B0031 ,B1501 ) 5 ILAT ( SCr) Fil R
A (BUN) A I 357 & (8 [ Roche A H], 4t 5 7
W)k 61349901 ,61243701) ,

1.3 {%#% enchmark Plus B 3% 4237 K il (% % CFX-
96 RIS i ¢ %€ ' PCR( Real-time PCR) ( 25 [# Bio-
Rad /A ] ) , BI-22000 #I 4> [ 3l K& 4 #1 AL % TDSK
R i V8 VR 250 HL (35 [ Biofuge-Stratos A ] ) o

2 AFiE

2.1 p#HSER KRR 90 H L HEm IR 1S,
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BEML AR HUE 5 4, R ZR g ARk 12 h f5, — Tk
k) B EE g STZPT L 60 mg - kg (W T
0.1 mol-L ™" 1 W2 2% vh Wi P, pH 4.5, Jfi 2 43 %X
1% ), 1E5 4 G A Y AR B AP 6 TR 22 vh i, 72 h
Je YO 8 ik ot , xi BE ASC I 25 B i K% = 16,7 mmol -
L°',3 5K 24 h R (52 & >30 mg, #ER ik ]
DN BREAR E , f E 18 1 0 ) 3 0 A\ S 0 R 45
WA UFEASH £ 51 & 20 & o DL Vb 3 4l 39 45— 72
FERIFET O BRIE T 30 W) o Ho A R BLUR T B ML %K
FRIEFRARIRTE 4> 0 1EH 4 BRI JE DLV
UFEASH it . (&7l i 21, 540 10 H

2.2 452y W HERRES (ig) & K5 AN EFGH
B, P AR A T 1.8 gokg ' d
UFEASH, 1 % #4024 ¥ 3.6 g-kg ' -d ™' UFEASH,
BRI T 7.2 g-kg ' -d " UFEASH, #£:45245 8
Jio BN YA TN VHIH 17.5 mg-kg ' -d ™",
HEE G2 8 JH . IEH A M 4 T 4 AR R OK
igo SEUGIIE] E R OK R AN TR R A H A
2.3 BpASRAE K AR bR A

2.3.1 bk (FBG) MIsE 2 #i Jiik R i ) 4% 21 K SR
LB
2.3.2 24 hREPER BEBR,Z DRl
EWE .

2.3.3  [MLLAF(SCr) , JREE (BUN) & B 3l bk
B ,3 000 remin ' B.0> 20 min 4B MLV, — 20 C
AT, 4= A s AL A & SCr, BUN,

2.3.4 TGF-B8,,Smad2,Smad3 FE#ME HFHKK
TARWE & 24 h J5 I8 E S 1% % B %
40 mg-kg BRI, [ A B Bl B ECII , B2 AT S
OE N, EERFE 2 h, ZJF 3 000 r-min' B O
20 min, W BV RS — THEOE N, 4 CHCE*
17 ,ELISA ;] TGF-B,,Smad2, Smad3 [ & & , HAK
A R AR G N B DI A 4R A

2.3.5 'HHZURALE AL S TGF-B,, Smad2/3 25
RBWE  HHLLA 4% Z R PR E G, 4t

o B G S LA DN o IR R -PAL (HE) e (8
I 2 BT & Ul I A5 BE AT B AT 5 SR A AR A AT
B ZHZUD) R B, e 28 1K b 10 min, B R EE 2%
MR (PBS) 22 whigg bk 3 UK, B AR LT KR BE E
15 min, Jil —Ht (1:100), ¥ i, & X 37 CHEH
30 min, PBS ZZ Wt ik 3 U, IMARRIC 19 1gG, # i
JEE 1S min, A AR ICHE R IDE AR IR F 1S
min, PBS #hyk 3 U, W00, wh i, gy, ik, B ¥ &

BB K, 3 A, WU AR, B 22 KR o i R kAT
BG5S AR OB R IA
2.3.6 Real-time PCR #;{lll TGF-B,,Smad2/3 mRNA

BOR BUE B2 Bt 0. 08 g, 4% B/ Trizol 127 13 B 45 42
HURNA SR 5606 BE 11D RNA % 4l B (I 45 e 44
E RNA A/ Ay 15 1.8 ~2.0) o 5 W5 5% 3 18 7
EHAER R G L cDNA 20 pL, PCR ¥ 314 TGF-B,,
Smad2/3 % [ A B, TGF-B, I iif 5'-CATTGCTGTC
CCGTGCAGA-3', F i 5'-AGGTAACGCCAGGAATT
GTTGCTA-3", A Bf & & 498 bp;Smad2 I i 5'-TTA
CAGATCCATCGAACTCGGAGA-3', F il 5'-CACTTA
GGCACTCGGCAAACAC-3', Bt K & 224 bp;Smad3
i 5'-AAATGACAGCAGCAGGGACAC-3", R 5'-
GAGGTAGGACCCACAGTAGAGC-3", B Bt K JiF 232
bp;B-actin | i 5'-GGAGATTACTGCCCTGGCTCCTA-
3", F it 5'-GACTCATCGTACTCCTGCTTGCTG-3", A
B BE 337 bp, §73H8 45474 :95 CHIZEPE 3 min 95 C
ASPE 15 5,59 CHB k 30 5,72 C i 30 s, #E4T 40 4
AR, 72 CREF
2.4 HitEsr A R SPSS 17.0 it B4 ik 3
Bs A SRS B LA & = s TR RGO 22 551
Krgo 25 5%, Z 4L leBCR 7 22 4300, L P <0. 05
hESHGIHFE L,
3 #R
3.1 HEAFRRE  EREHRER MR, 5
Sk K s IR B E A R, IR &
TG HORHS TR 2 E R ATAE A URCIR . BEAL K
B 22 BN R, A 0l 2 S BT RO R 3 B
W R %, 1 K B A WY W, B ARG E TE Ok
BRI B L O AR . A R B R
BRE W, N BE A AE AR . UFEASH 55 5 2 ¢ JB DL
b 2H K BRORE DR A B Y 2l e, RO T B R
I HEOK A T AR D IR A T —
R B REAIC
3.2 % DN kK El FBG,BUN,SCr }2 24 h JRE AW
W 5 IE R 4 e, B4 K Bl FBG, BUN, SCr
Je24 h REF SR THE (P <0.05) ; SR [,
BIRITH KB FBG,BUN,SCr % 24 h JRE I &1
A FTREAR(P <0.05), W& 1,
3.3 %I DN KR TGF-8,,Smad2 ,Smad3 & & {195

5 IEH 4 b, R KR b TGF-8,,
Smad2,Smad3 & & F+ 5 (P <0.05) ; 5 AL L #,
FARIT A K BT h TGF-B, , Smad2, Smad3 ) & ft
YA AR (P <0.05) , W% 2,
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%1 UFEASH 3 DN X FBG,BUN,SCr B 24 h REAWEM (x +s,n=10)

Table 1 Effect of UFEASH on fasting blood glucose,urea nitrogen,serum creatinine and 24 h urinary protein in DN rats(x +s,n =10)

4151 /g kg ™! FBG/mmol - .~ BUN/mmol -~ SCr/pmol - 1.~ 24 h JREH/mg
% - 5.08 0. 64 6.47 +0.53 31.32 +3.54 10.43 £3.78
A - 25.32 +8.04" 17.22 +3. 04" 50.90 £7.71" 75.34 £20. 12"
UFEASH 7.2 20.50 7. 43 15.78 +2.40% 43.60 =8.28% 51.20 +21.30%

3.6 18.70 6. 56% 14. 44 £2.70% 41.60 £7.75% 47.00 £21. 407
1.8 23.03 £7.11% 16.20 =2. 647 44.70 £5.14% 63. 40 £20.50%
JENORYS i 0.017 5 19.26 +6. 94 15.42 +2.81% 42.50 4. 86> 52.40 £18.70%

TS IE®H AR P <0.05; SHEAH LD P <0.05(F2[) .

%2 UFEASH %t DN %k B 115 TGF-8,,Smad2,Smad3 FikB M (x +s,n=10)
1

Table 2 Effect of UFEASH on TGF-8, ,Smad2,Smad3 in serum of DN rats(x +s,n =10)

4153 FlE /g kg ™! TGF-g, Smad2 Smad3
iEH - 0.24 0. 09 1.23 £0.15 1.81 £0.20
FEAY - 1.75 +0. 42" 3.35+0.23" 4.39 +0.23"
UFEASH 7.2 0.88 +0.04% 2.79 +0.05% 3.09 0. 10%

3.6 0. 65 0. 02% 1.86 +0.07% 2.40 0. 11%
1.8 1.08 +0.08% 2.99 +0. 05% 3.62 £0.25%
Je b3 0.017 5 0.77 £0. 06 2.28 +0.11% 2.79 +0. 14%

3.4 X DN KREBALRBEES¥NEm  IERF
R BB ANERK/NTC 5, JE R TCIE oK DL R
A BN B ) BT 34 TG A E 20 IR Vi R 4 4 21 21
A o RIS /N ER R BRSO, B 43 AT L R G AR
JE, R RS A 18] BT X4 1k 4 R 4 /N b R A
Ji B 2 0 AR P . UFEASH (5 71 £ 20 55 i% A G 18
JE D RV AR, — S8 B N ERR B B I R R
AN, bR AT MR i . UFEASH b 5 & 41
ANER KO/INIE 8, BRI IR TR B, 48 1 4t i 12 3 24T 4
LU A T AR R T B NS BT IR B A
B /NEY 5k . UFEASH IR 41 5 8 R 241 T K
WY 22 5% o ) DL b 3020 o B ke A8 4 3 v 2 vhof) i
M, WK1,

3.5 X} DN KEUE 440 TGF-B, ,Smad2/3 & 1%
IKHRE I 5 IE R A R, B TGF-B, , Smad2/3
HARKERET S (P <0.01), SHAIA LR, %
IBITA T TGF-B, ,Smad2/3 # [ F ik &t 44 Fr B iK
(P<0.05,P<0.01), WLIE2,%3 &K 3,

3.6 Xf DN K ' 41 41 TGF-8,, Smad2, Smad3
mRNA FK 2w 5 1E 4 4 5, B A8 24 KR
"B HZITGF-B, , Smad2 , Smad3 mRNA 3 ik i 2 1 58
(P <0.01); 5EIRIZH H A, &R 97 A REFE AR R B
W 2H 41 % 3k 19 TGF-B,, Smad2, Smad3 mRNA 7K
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A IEH 4B B8 4] ;C. UFEASH 7.2 g+-kg ™ '41;D. UFEASH 3.6 g-
kg '4H;E. UFEASH 1.8 g-kg "4i;F. JE N vb3H2H (& 2,3 [A)

El1 UFEASH 3 DN X REHLREHSFHFM(HE, x400)
Fig.1 Effect of UFEASH on kidney pathological morphology in DN
rats( HE, x 400)

(P<0.05,P<0.01), W34,
4 itig
DN J& T o = “ I i " Ju G , o B2 B8l %
T B A0 B, Bt A 0 R, B B, R
B -, 10 A 2 I =0 Iz i 2B 1l T2 7
EE R 1AL R e AR RS i BEL Y o LU DN ALY DL
HE AR A 2 R A3 I A R A R 3R ST DN
(R 2 B3 W), T 224 09 R I 1) 25 AR I T i T
A U AL, 2 3 AR i 2 3R E A4 T,
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El2 UFEASH % DN X RIS A% TGF-8, AWM M (Rird
1k, x400)
Fig.2 Effect of UFEASH on TGF-8, protein of kidney in DN rats

(IHC, x 400)

%3 UFEASH 3 DN X R &

ERIRME (x +5,n=10)
Table 3  Effect of UFEASH on protein expression of TGF-8,,
Smad2/3 in DN rats(x +s,n=10)

A8k TGF-B,,Smad2/3 EH IA R

21 5] Fil /g kg ! TGF-B, Smad2/3
iE# - 1.24 £0.75 10.58 £2. 14
LY - 10. 68 +0. 477 32.27 £3.59%
UFEASH 7.2 7.35 +2.46% 25.61 £6.73%

3.6 6.91 +3.39% 18.39 +4.31%

1.8 9.17 +2.38% 29.57 £7. 62

JE LY 0.017 5 7.19 1. 93% 20.26 £5.65%
WS EWA Y P <005, P<0.01; SHIWA H D P <

0.05,P<0.01(%£4 ).

#& 4 UFEASH W KR'EHLAF TGF-B,,Smad2,Smad3 mRNA R ik #

E 3 UFEASH % DN X RIS Smad2/3 E WM (i

1k, x400)
Fig.3 Effect of UFEASH on Smad2/3 protein of kidney in DN rats
(THC, x 400)

KFETEREROCAIMEPERL) , I B Y
VA ZH 1, P 24 6 AT s AR DL I 3% ) K T A
U EAER, X B TR B B B B
A I E R 2, Ao L I R 5K i LA
WFSETF T K 25 FH 21 A g B0 B i B AR 1 — Fih i
P LD SOh A B A L 25 6, BF g & B
LL 2 HE (HPS) R 2 2 BIGE A IO K RURE AL IR & R
FRHL, 300 S50 PR 6 B8 K B DN g 2R

TGF-B, s H i 22 A H & JAE H & i 1Y 12 21 4
B 5, 208 RS T AL A B $E Smads
TGF-B 72 5 £ DN 4fi Jf #h 3 J5z 70 A1 3= 2 % 240 Jifa P
¥, TGF-B, WifbJ5 5 HZ K454, i Smads 1
WA AME S e T AN, 75 5 B /N BRIV

M (x+s,n=10)

Table 4 Effect of UFEASH on expression of TGF-g, ,Smad2,Smad3 mRNA in rats(x +s,n =10)

215 Flk /g kg ™! TGF-B, Smad2 Smad3
EH# - 3.45 £0. 14 1.05 £0.27 2.47 £0. 83
LR - 20.24 £2.74% 10.23 +2.95% 15.18 £2.19%
UFEASH 7.2 16.58 3. 12% 9.37 +1.46% 12.46 +1.38%

3.6 16.03 =1.19% 7.58 +1.24% 10.95 =2.36%
1.8 19.23 +0.78% 9.76 +2.41% 13.34 =4.21%
JE L3 0.017 5 17.16 +1.4% 8.82 +1.35% 12.76 +3.28%

2 A , I 2 2 i 41 SRR R 00 7 40 b R I
i, SO WL ALY . Smad2/3 K TGF-B, F
We i W T, 7 DN KRB R R R R, R
Smad2/3 7£ DN £ 4 fbid Bt P A HEEA/EMS . 18
STZ ¥ S %) DN kBB % b TGF-B, , Smad3 £ 4 %
P 7E B NE B ek B BT K W] TGE-
B,/ Smad {5538 #4575 DN %5 BLAS fk, oy 0 25 5 oy 58
(94, B, 40 ) TGF-B, 1) 77 A=, 4% #it TGF-B,/
Smads 75 5 18 % 7T A8 I 5% 5 £F 4E fk, M T %E 2% DN

L.

503 B A R — U X6 ) R AL B R, B
el B 2 A A R i A A R s ) — 0 B A o T A 7
AR R AR S 2 L i Ol A B LA
BT ST g . TR 2 g A o R R
A% G Hh 2 1 7K R 2 O 3 BT & 2 AR 25 TR
By B2 PR B ZE WY BT B2, (R 25 253K
UE BT X 25 HEAT A0 3 8 | R B AR

ASLH LA STZ 5 S ¢l 57 DN B2, 4% 60 mg -
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ke "M ETE ST, 72 hoJE, KRR TR R, K 2 o
16.7 mmol- L™ LA |, 78 8 J& 52 b, #5544 K Rl B &
HE NS ERE, HZ2K 28 Z2RERNE,FH
For il e PR AU K B BUN, SCr,24 h JR&E A i, B
U 240 JE 15 5 RN IE K, D AE ™ R R K BL DN
AL T BTN o
ARG 45 R, DN R BLUAE#E Ik UFEASH J5
KRS A, = 2R E M, h T &8 8 R G
IR AR R RIET- 5L . HE YL R B Bl 4]
B /NERIRBRAR K, 72 R4 2, e £ 52 5 PH M, D0
ANERBEAY B /N I RS T A AR B /NER VD
B e HC A 5T BT A4 5 IR YT 2H /DN BR AR R0 TR U
LIS R oy N A = N VI UL G R
¥, W] UFEASH BRI i B /N BR & B84 A=, B
INER BB /NG AL BUIE A 2R R 3X TT AR
/INER FR S DX 2 A0 R BT G A G, 4 UFEASH 3
7 J5 , DN K ELUR & 1 HE I 5 6 20, BUN R, 5 2
RETT LA A, K W] UFEASH B A $i4F 41k 1E
KA 4H TGF-B, , Smad2/3 ik Ft &, %2 W TGF-8,/
Smads {55 i # 15 1k . 5B A4 4%, UFEASH £
4 TGF-B, ,Smad2/3 ({354 BT F 4, # 7% UFEASH
Al 38 o 1 4 2L TGF-B, , Smad2/3 (1) 3 4 & |
Pt DN K BB BE£F defb 1B
[ 5% #)
B % IR, 22 kAR, . SRR PR B % h B YR T
FHZG LA 2 7 [0 ). i B2 I PR F 5%, 2009, 40 (12)
1849-1855.
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