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Effect of Shenteng Sanhuang Decoction and Gegen Qinlian Tang on

Diabetic Kidney Disease Rats
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[ Abstract | Objective: To explore the protective mechanism of Shenteng Sanhuang decoction and Gegen
Qinlian Tang on diabetic nephropathy ( DN ). Method: Rat DN models were duplicated with unilateral
nephrectomy combined with streptozotocin ( STZ). The rats were randomly divided into blank group, model group,
irbesartan group and traditional Chinese medicine group. After 8 weeks of administration of corresponding drugs,
the body weight, blood sugar, blood urea nitrogen ( BUN) , 24-hour urine volume (24 h U-vol) , 24-hour urinary
protein (24 h U-pro) , serum creatinine ( SCr) , kidney weight/body weight (KW/BW ) mass index of rats in each

group were measured. The kidney tissues of rats in each group were homogenized, and supernatant was taken.
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Expressions of Smad ubiquitination regulatory factor 2 ( Smurf2) , matrix metalloprotein-9 (MMP-9) , TGF-B, and
malondialdehyde (MDA) , superoxide dismutase (SOD) and catalase ( CAT) were detected by Western blot or
special test kit. Result: Compared with the blank group, the biochemical indicators, body weight, KW/BW,
blood sugar, BUN, 24 h U-vol, 24 h U-pro, SCr and MDA were significantly higher or increased (P <0.05),
while SOD and CAT were significantly decreased in the model group (P <0.05). Western blot showed that the
expression of Smurf2 and TGF-8, was high, while the expression of MMP-9 was low (P <0.05). Compared with
the model group, the biochemical indicators of irbesartan group and traditional Chinese medicine group improved
significantly (P <0.05), KW/BW were reduced, and blood sugar, BUN, 24 h U-vol, 24 h U-pro, SCr and
MDA were significantly decreased (P <0.05), SOD and CAT was obviously increased (P <0.05) , expressions of
Smurf2 and TGF-8, were decreased significantly (P <0.05), and expression of MMP-9 was increased significantly
(P <0.05). Conclusion: Shenteng Sanhuang decoction and Gegen Qinlian Tang can effectively improve many

biochemical indexes of rat DN models, and improve renal function. Its mechanism is closely related to reducing the

expressions of Smurf2 and TGF-8,, and enhancing the expression of MMP-9.
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i AL AU (CAT) Kk 7 & (R 3 = KA Y H
ARARAHE L5245 S0051)
1.3 f{#F  TX323L A 7R ( HARGERAF) ;
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2.5 HHERPEEII Y (Western blot) K il AH ¢ 8 H
Fik ERB AL A RIPA 2R 5 vk L4
W ,4 C,14000 x g 8.0 15 min, B F W5, 22400
JECEE TN A b R B R LR R L A A
AR AR R R T AR, R E R OK T &
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PR VERE 3 W, in A HRP-£ 4/ 1gG, EIRMH
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R R WS 1T 2 T fig U ORN R R T R G
WEOG CRAERIMA

2.6 itk #EH SPSS 19.0 4G it o i,
TFETRNL 2 £ RoR AR LA 7 257 R 56 e
F I Z 7 2007, P<0.05 2T HAS ¥
3 &R

3.1 2k =wmua HMEE X DN K A
M 5 A A AR, A5 I TR) RS AR 2 R P 24 A i a
BB m (P <0.05), SHEEARVA LR, 259+ il
2,4 FE N YA RS =85 A AR S % 7 4 i
WEAS AL R B fe, 55 6,8 JBJ I BE B S AR (P <
0.05), W31,

3.2 ZHE-EBGEMREEDX DN KA R &
SN 58 LA R AR A A R 24 2 A T a2
WREAR(P <0.05) ; SRR L5, 259 T W5 4,6,
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0.05), W32,
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®1 SH-EZABERZTEZX DN KBRMOAERM(x+5)
Table 1 Effect of Shenteng Sanhuang decoction and Gegen Qinlian Tang on blood sugar in DN rats(x = s) mmol - L'
3 no KHE/g-kg! 214 4 6 JA 8 &

251 10 - 4.62+0.71 4.72 +0.43 5.11 £0. 46 5.23 +0.61

FEAY 8 - 23.14 £3.29" 24.56 £3.65" 24.63 £4.01" 25.81 £4. 42"

JE UL Vb 10 0.015 20.32 £3.53" 16.55 3. 58" 14. 83 £3.40"% 11.18 £3.07"%

=W EERSES 10 5 24.05 £3.31" 20.96 £3.75" 16.49 £3.37"% 17.53 £3.56"%
10 10 23.12 £3.55" 19.35 £4. 32" 16. 18 +4.33"% 15.55 £4.31"%
10 20 22.61 £4.17" 18. 64 =4. 14" 15.51 £4.08"% 12.22 £3.16"%

E S AR P <0.05; S4B P<0.05(%2~4 ),
K2 BHE-HFIAERTEZX DN ARERENZME (2 =5)
Table 2 Effect of Shenteng Sanhuang decoction and Gegen Qinlian Tang on weight changes in DN rats(x +s) g
2H 51 n /g kg ™! 2 JH 4 6 JH 8 Ji

%= H 10 - 256. 65 +46. 23 289.95 +42. 54 309. 86 +47. 43 330.73 +45. 61

HL TR 8 - 243.26 +43. 48" 235.95 +43.79" 223.42 +37.60" 211. 69 +36.37"

[EAIRU: 10 0.015 245. 66 +38. 64" 254.23 +39.67"% 263.27 +34.12"% 272.59 +40. 74"

SHE=EH G EREED 10 5 243.40 +43. 68" 250. 69 +36.35"% 258.74 +41.82"% 262. 63 +42.69"%
10 10 246.22 +35.45" 252. 44 +34, 72" 262.35 +40. 55" 267. 46 +40.81"%
10 20 240. 03 +32. 16" 255.42 +33.45"% 269. 40 +41.79"2 271.48 +41.55"%

F1254H 24 h U-pro, BUN,24 h U-vol ¥ ] I F &

(P<0.05), W3,

x3 BH=-HFISERZTEHY DN KX 24 h U-pro,BUN,24 h U-vol B #IE (x )
Table 3 Effect of Shenteng Sanhuang decoction and Gegen Qinlian Tang on 24 h U-pro, BUN and U-vol in DN rats(x +s)

4 J 8 J&
y 7 4
# " ke-l 24k U-pro BUN 24 h U-vol 24 h U-pro BUN 24 h U-vol
t=l
/mg /mmol - L ™! /mL /mg /mmol - L ! /mL
25 10 - 13.34 £0.54 291.04 +35.70 25.64 £4.28 13.71 £0.82 299.73 +33.90 26.36 £5.17
B 8 - 24.40 +1.52"  716.90 £93.11"  85.78 +7.35" 36.46 +2.53"  884.78 +135.93')  93.68 +8.22"
JENIRGS 10 0.015 19.98 £0.93"  463.31 £92.17"% 28.77 £9.54" 14.77 £1.05"%  329.11 +124.66'> 28.32 £7.59"%
SPE=%% 10 5 21.86 +0.89"  543.73 £92.89'2 41.12 +8.70" 22.59 +1.14"%  469.73 £119.48"% 36.47 +9.49"%?
BEMWEER 1010 20.13 +1.45"  503.88 +111.43") 3549 £11.25"% 18.44 +4.38"% 396.26 £131.25"% 32.58 +11.17"%
10 20 18.26 +1.32"%  471.51 £99.25"  30.72 +10.67"  15.12 £5.16"% 334.44 +122.81"% 29.43 +11.55"%

3. B ABREEDN DN K SCr,
KW/BW S0 525 (1 4 b %, 5 280 2 ) 25 40
SCr,KW/BW B8 125 (P <0.05) ;25% T 7 8 Jd,
AL, BN A MBS = mg A B RE
A SCr, KW/BW B B F#IK (P <0.05) . WL3& 4,
3.5 Sl WUA BREEG X KR MDA, SOD
K CAT g 2541 i 8 G, 545 A4l H 4, #8
RIZH SOD &% CAT B i B {% (P <0.05) , MDA 7K
W15 Fh s (P <0.05) s SEIRI A [, JB DL v 30 40

2z MDA BH & &AL (P <0.05),SOD J CAT 7k
TR TR (P <0.05) . WS,

3.6 ZE WG HRE LT X TCF-B, mRNA £
KRN 52 A B, TCF-B, mRNA 746 By 4
AN b R AR I R /N ER AR A ) i S A i B A
ik RO LER, JE DY SR RO 2 = 800 5 B R
K454 TGF-B,mRNA 1 335 & B ik />, H K
S = W R T 24 50 R 0 8, s
PR WK1,
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*4 BE-SHZEBREEHN DN KR SCr, KW/BW § %I
(xxs)

Table 4 Effect of Shenteng Sanhuang decoction and Gegen Qinlian
Tang on SCr and KW/BW in DN rats(x +s)

1| 5 SCr KW
A /jjkj‘ /pmol - L ~! /BW( x10%)
= 10 - 1.05 £0. 07 4.45 +0.23
i 8 - 2.63 0. 84" 12.64 =1. 16"
JE N Yb 10 0.015 1.57£0.35"% 5,18 £2.26"%
ZHE=H#% 10 5 1.88£0.40"%  8.59 £2.63"%
BHEHREER 1010 1.76 £0.47"2  7.33 £2.42"2)
10 20 1.64 £0.51"% 537 +1.99"2

3.7 Smurf2,TGF-B, J& MMP-9 % 1%k 5%
FI2H Fe A, A5 Y2 R BUE I 2H 20 Smurf2 & TGF-B,
IR (P <0.05) , MMP-9 KK L (P <
0.05) ; SEAIA L, LN IHHAMSHE =" HE
BIREE A Smurf2 K TGF-B, FKiLW BREML (P <
0.05) ,MMP9 £EHEFEH (P <0.05), WK 2,
#*6,
4 iFig

BUN,24 h U-vol,24 h U-pro,SCr, MDA } CAT
SEREIEO B N ERES M T RE R T E A AR . RS
JE I BE (L 7E 3. 89 ~6. 11 mmol-L ™" HLA 4 41 40, 240
JH0 & DRV 23 RE R 1A 4 B, BT DL IR S AR R ORI

x5 SH-HFHEBERETEHI DN XK MDA,SOD,CAT KFEHFM (x =)
Table 5 Effect of Shenteng Sanhuang decoction and Gegen Qinlian Tang on MDA, SOD and CAT in DN rats(x +s)

20 51 n /g kg ™! MDA/nmol - L~ SOD/U-mg ! CAT/U-mg "'
251 10 - 2.23 £0.67 91.41 +14.67 35.10 =7.45
LA 8 - 5.77 +0.84" 35.64 +8.52" 15.61 £4.21"%
IENIRDS:] 10 0.015 2.33+0.57"% 85.47 £9.12"% 32.51 £6.75"
S =W AR RS EY 10 5 2.51+0.7112 81.46 +11.37" 28.36 +6.68"%
10 10 2.46 £0.65% 85.55 +11.39% 30.14 +6.26"2
10 20 2.38 +0.58% 88.06 +10.54% 32.05 £5.96

Fe 5 A" P <0.05; SR A LK P <0.05, P<0.01,

AP BL AL CL B IS4 D ~ F. B = 50 & 5% i
B P R (B2 )

1 2HR=ZHFAERETZEH DN AR 'EHL TGF-8, mRNA
RIZHIR M (R LA 3L, x200)

Fig.1 Effect of Shenteng Sanhuang decoction and Gegen Qinlian
Tang on TGF-B, mRNA expression in kidney tissue( ISH, x200)

KA WA SURE D) RE B0 Z LA R B . DN LUBEAQ
WAL B R ARAE, Ko AL+ o» = A, B AT
- 20 -

TGF-/}I 44 kDa

MMP-9 92 kDa

Smurf2 86 kDa

p-actin. D D WP S SES @ 2 kDa
A B C D E F

2 DN KRS TGF-8,,MMP-9,Smurf2,g-actin & 8 R iX B ik
Fig.2 Electrophoresis of TGF-g, ,MMP-9 and Smurf2 proteins in

kidney tissue

S 3 DAk 5 S e IR S DL R SR AR BT BUAR Y
R R 2GR DN B EEFEH 2~
FEEA: D T A HE i RPN 20 0 A, R /NER A
B /N AL, DN 2 LB /N B 728 O 32, PRI 2
BRESHY D BE B S 0, R D BE A I W DN
FR B EEAR AR, i R H R A I 2 AL 00 H 47 BUN, 24 h
U-vol,24 h U-pro,SCr, MDA } CAT %, [EHEMN
T AU BRI b i & 25 F1RE HE WO UCEE A L VO
I DR v G 00 1) PRV L AR A T I R R
B /NERUE I D RE A2 B, 3K 2 F W DN 4] 9 U9
bRz —o SCr 4F S L P 24 v i i LR 3= 22 A3 ™
Yy AER N S B R E L AR gOR N IO, £
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R6 SH-RFAERTEFERRFEEERKREHALARE

IR (2 £5)

Table 6 Effect of Shenteng Sanhuang decoction and Gegen Qinlian Tang on expressions of TGF-8,, MMP-9 and Smurf2 proteins in kidney

tissue in DN Rats(x +s)

21 5 n Fl /g kg ! TGF-B, /B-actin MMP-9/B-actin Smurf2/B-actin

25 10 - 0.199 +0. 051 0. 462 +0. 092 0.133 0. 246
L7 8 - 0.929 +0.203% 0.326 +0. 086" 0.345 +0.703%
JE W3R 10 0.015 0.295 +0. 065 0. 606 0. 142% 0. 164 0. 355%
S =W EEM 10 5 0.726 0. 144 0.265 0. 073 0.231 0. 038>
10 10 0.694 0. 154% 0.518 £0. 144% 0.256 0. 062%
10 20 0.440 0. 857% 0.852 +0.187% 0.308 0. 052%

WG EA KD P <0.05,2 P <0.01; 5E8 5 P <0.05,YP<0.01,

PR /INER 8 0 U HE R A DAL Ik S S D B
IRl 5 A b

DN g A Mg b3 5 2 0F , 0 0 R S AR, 56 1t BHL
24 Sy FOAR 5 0T L FEUE R i, FLAE R 2.
S = WA B ESE AN B N 25 R O il
A, LIk B BIROIR 245 o Bk o 24 1% v 25 52 5 (e
w3 DN EAR A6 7 DN 5 7 4k B % . tein, %
WPES R, B A kW LA S, Tk
TE SR, HT A B AR R R B 5 AN, b
B UL AN J07 Hh A9 GLUT4 35 35 41 HE 46 4 W 4 4
T 2 A DN /) BUZS I O B s o o
P4 UCP2/Akt 38 B, 44 37 B8 5 4 . o 5% wk
W PETE T R (/N BERR) T LA
i AR VR s LA 2 A I 0 R o )
8 388 1o T 9 B 5 2 3% R mDNA/PKC (1)
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