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ABSTRACT . AIM To observe the effect of Sangtongjian mixture ( total flavones and alkaloids from Morus alba )
on rats with type 2 diabetic nephropathy ( DN) and on TGF-B1/Smad pathway and its mechanism of action.
METHODS SD rats induced by the combination of STZ and high fat diet were established as the DN model. The
DN rats were divided into model group, metformin group , low-, middle-, and high-dose Sangtongjian mixture
groups. Ten normal rats were set as the control group. Each treatment group was orally given the corresponding a-

gents for twelve weeks. The levels of fasting blood glucose, 24 h urine volume, urinary albumin, urine creatinine

ks B HA . 2015-12-30

E€WAE: IS RAHFRIEE TEEBIHH (PAPD); EZRAKEAIS (81072985, 81573529)

EEEN: & & (1990—), 2o, Wit WEPZLME 2B NPIE. Tel: 18351895531, E-mail: 609438966@ qq. com

*BEMEER: FEM (1958—), L, A6, WLAESIW, 2.0 s 25 BB, Tel: 13851495212, E-mail: hmbian @
sina. com

1215



2016 4£ 6 A
384 6l

TR %

Chinese Traditional Patent Medicine

June 2016
Vol. 38 No. 6

were measured after treatments. Histopathology changes of kidney were evaluated by HE staining. Protein levels of
TGF-B1, Smad2/3, p-Smad2/3, ColV, and E-Ca were determined by Western blot; mRNA levels of Tgfbl .
ColV, E-Ca were evaluated by real time PCR. RESULTS Sangtongjian mixture group could remarkably reduce

the levels of fasting blood glucose, 24 h urine volume, urinary albumin, and urine creatinine. Furthermore, Sang-

tongjian mixture could also attenuate the pathological changes of kidney, down-regulate the expression of TGF-B1,
p-Smad2/3, ColV and up-regulate the expression of E-Ca. CONCLUSION Sangtongjian mixture can delay the
progression of early 2 type DN, and their mechanism of action might be associated with the regulation of TGF-B1/

Smad pathway in kidney.

KEY WORDS: Sangtongjian mixture; diabetic nephropathy; glomerular filtration rate; TGF-B1/Smad pathway
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2.6 %itFH ik BELL SPSS 19.0 #i4b4:1t,
KR KT % (one-way ANOVA) Jp#fr, Z5RLL
xtsFn, P<0.05 HEREES,

3 £

3.1 FEAAST 2 AR kA K R dE, 24 h RE.
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WM (P<0.01); %% 254134 Re R ARA R K B
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BFFLEFR bR, SEAIHAML, 2R SE R
P (P<0.01) WL#E2-~3,
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Tab. 2 Effects of Sangtongjian mixture on fasting blood glucose, urinary albumin and BUN of serum in DN rats after 12

weeks (x =5)

a5 . it/ L2 IR/ w512 S

- (mg-kg™!) (mmol-L~") I/ (mmol - L") FREAZEMA/(mmol-L~1) JRZE %/ (mmol-L~")
ZHEA 10 - 5.07 £0.43 * 6.92 £0.77 ** 9.82£2.71* 5.69 £0.57 **
AL 12 - 22.67 £2.12 24.67 +2.70 37.60 +4.23 16.39 +1.79
ZHRUIR 14 180 22.44 £3.67 17.49 +2.72** 30.05 £3.84 ™ 10.45 £2.58 ™
SR B% 12 73.5 21.52 £2.40 19.15 £2.25* 32.03 £4.34 ™ 12.26 £3.74**
Bl il 13 147 21.96 2. 11 17.42 +2.66 ** 31.03 £7.34* 10.69 £2. 12 **
Bl 12 294 23.13 £3. 11 17.35 £2.77* 27.64 £6.30 "™ 10. 60 2. 33 **

e SEBA R, TP <0.01

®3 RIWFELZ 12 F/Ex DN XR 24 h [RE. MALEF, RAEFFAESRENZM (X 5)

Tab.3 Effects of Sangtongjian mixture on 24 h urine volume, serum creatinine, urine creatinine and creatinine clearance

in DN rats (x s )

it/ AL/ PRI/ NG R g
21531 n 24 h HEJR &/ mL

(mg-kg™") (pmol -L~") (wmol-L™1) (mL-min~!)
2 HA — - 26.40 £5.30 ™ 47.00 =11.81 476. 89 +£336. 85 ** 0.22 £0.20 *

R 10 - 137.08 +14.01 179.72 +21.29 6 635.99 +1 337.55 3.59 +1.09
P XUIREH 14 180 104.36 +11.07 ** 98.10 +18.34 * 2231.30 +1 267.35* 1.70 1. 04 *
Bl il 12 73.5 119.92 +13. 65 ** 141. 11 £16. 53 * 3152.63 =1 851.87 ** 1.96 +1.46*
Z 4L 13 147 107. 00 +17. 05 ** 102. 05 +14. 88 ** 3 146.47 =1 692.78 ** 2.24£1.23*
kAL 12 294 107. 67 +15.52 ™ 100. 00 +18. 03 ** 2 688. 54 +1 288.95* 2.01 +0.92 ™

. S RS, P <0.01

1217



2016 4£ 6 A
B38E ol

TR %

Chinese Traditional Patent Medicine

June 2016
Vol. 38 No. 6

3.2 EEm2 BABEABRKABEREYLSFENLN
ot HE 4e {0 g 7N, 1% H KR /DEREEH 58

B, ORULE/NERIER, B /NERIE TP 58 2 R R DL
WL, B/INMELR SR B ] WL/
BRAR R L Hﬁ'ﬁi’ﬁi“

'? EIQE H:Fﬁﬁ%%

» Dﬁﬁéﬁ(ﬁj mg/kg)

1 REWET2 BERFARE
Fig. 1 Effects of Sangtongjian mixture on pathomorphology in kidney of DN rats (HE,

x4 REEX DN XRSHERFREIESHZME (X5, 9)
Tab. 4 Effects of Sangtongjian mixture on the grade of re-

nal pathology in DN rats (x £s, score)

Qb d b oy
E. ZEBRA (147 mg/kg)

HE /IL.\ Eq

F/ FE 3 B /N AR
215 n
(mg - kg™") SRR A TEIRFE
SHA 10 - 0.00 £0.00*  0.00 0. 00 **
[ RIEE | 12 - 1.33 +0.49 2.33+0.49
THORHE 14 180 0.50 £0.52*  1.50 £0.52*
ZET R ZH 12 73.5  0.92+0.29° 1.92+0.29"
ZETW R ZH 13 147 0.92+0.28* 1.92 £0.28 "
FELL 12 294 0.50 £0.52**  1.50 +0.52*
. R A P <0.05, 7P <0.01
RW/(mg kg

FEE BEHE XL 735 147 294
TGF-B] s WD o — A —— —

Smad2/3 SEEEE AN SN SN s S
p-Smady/s W e

COJV o —

Ca W i —
AT i s s — —— —
- — m R cmbae

W SRR ILE, * P <0.05, P <0.01;
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5 (P<0.05, P<0.01) . Sk s 3 ol A 2
WIS, B /INBRBL R I S AR R, B/
PRA AL AR PR DS, SRR LA, AR
PR (P<0.05, P<0.01), @/ 1, fiBiEsy
%4,

F. ;mma(m mg/kg)

0 (HE, x400)

x400)

3.3 %ﬁﬁ]l)ﬁiiﬁ‘Z T Jkogm KRB TGF-BI/Smad

AR REZ G FHh HRIE Western bolt 4
ﬁﬂ?, 12 Ji J5 BRSO U JE ) TGF-B1 ColV\ p-
Smad2/3 WKL THm, E-Ca R B, FER
B 25 )5 RE A5 A [F) B A9 B IR TGEF-BL, ColV | p-
Smad2/3 IRk, $Em E-Ca WERIRIE, 5
BRI LA, AR&EMEER (P <005 P<
0.01), 2,

B3 TGF-B1
E3 E-Ca

8 ColV

[ p-Smad2/3

()L

SEM M RIS 147 204
MW/ (mg k)

2[4 1bE, P <0.05,%P <0.01
20 (n=3)

Fig.2 Expression of Sangtongjian mixture on TGF-B1/Smad signal pathway and E-Ca, ColIV protein in renal of DN rats

(n=3)
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3.4 ZEAMAT 2 B R IE K RGN Tebl, ColV
#= E-Ca mRNA %A 697, Real time PCR 453 i
N, BARIAUR B IE Tgfbl . ColV B mRNA 7K-F i
ETFE, E-Ca ff) mRNA K7 B EREAL, S5 @4

2.0q 6

—_
wn
S

mRN_AﬁiZ'\‘~
2

mRNAFEIE

et
)

A
735 147 294
SR/ (mg kg

e

s
TP

A.Tgbl B.ColV

TE: SERBRUIILEL, " P <0.05;

“m 7’5
WU 5@ (g ke )

b, AREEES (P<0.05), 6254
RENS AN [A) B2 BE (R BRAIG Tgfbl . ColV ) mRNA 7K,
75 E-Ca 1 mRNA /K, SRV LA B

(P<0.05), WK 3,
1.5

>

mRNARIE

o
n

147 294 147 294
B/ (mg kg

C.E-Ca

Has gl i, P <0.05

3 REWIHERFERAR G Tgfbl, E-Ca, ColV mRNA HIRIE (n=6)
Fig. 3 Expression of Sangtongjian mixture on 7gfbl, E-Ca and ColV mRNA in renal of DN rats (n=6)

4 itig
FH R R GRD R A IR 57 1 STZ 52 A PR 9 K B
B, 2R BN T B R S sh A B
12 JEJG 1% 46 2 e BB R OF KORE o % 1k B T A b
PRI B A BRSNS L300 B 9 1 ek 2 - 4 A
o, g R EmMEARE L, B/NERER I
TR Mg 10 Bl DA RS /N BR R B 3K . 7E DN R
W, BB INERGEMILAE Z A1, N 3 A R
RV R R S R T, TN R
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PR, XS BEREIGRY VR . SRERHE S T hE
(VA5 5 I S A il o A0 R A 1 40 - 4B o
HREA K, O SCHRIE 1-1 8 B DL R BEg el
2 STZ 753 ABE PR v B s K BRUAY 25 I AN s I b
REZA R F AR . SR A B R B
BRI ARVE T, 1R RERS BT P b 2 484k By il
PIEFE YT 52 /K PPAR-y Fl PPAR-o £ 75 [ £ &
URE L SEERA AP S B S A Wk 2 £
OV IVER , AT BRI 2 AUBE R R BRI p , 3 —
H g E IR,

/N ) BT £ AEAL 2 HE SR DR B e A AR Y
2" FEE PRI B R RS T &R b
Sz 8] 5 % #e ( epithelial-mesenchymal  transition,
EMT) /N4 [a] Joa £F AL i B 27 LAl . 78 EMT
i FE A b R ARG 3 - a0 E-Ca 2R RGBS
BEOR R, Al e IE R AR IR
AR L S HOE NV R B RER Y HEE
ZUE S ) TGR-B1 1Y 3 35 g 98 SE 28 DN 45
U, fEDN o, i TCF-B1 i Smad 1553
WS L ek, 55 EMT, {98 R TR,
FEARANMI BB > F45 26 8 B (E-Ca) ZKF1,
TGF-B1 1 EENSE 1T Smad3 FI Smad2 1877 /NBR &R
JEAEMAE R . AT, I B/ NekEEfL, N
PR PR DL B E Al 5 DR 300 B s 7
AR, B R BUAY B IE TGF-B1 . p-Smad2/
3. ColVIYFRIAIK T, E-Ca 1FRAKTFE,
TR T SRIBS . REOEAS [F AR BE (Y 35 /NG ) B £
efl, BGEE/NER R RS A AL, S
79 TGF-B1/Smad {551l # K R %I

i LRIk, ARSIERUESE T SEER AR o T
DN KEEhRE, HHLH 5T TCF-B1/Smad {55
WS IC, ZTRNS S5 Sh YR IR e B 0T AIE
TRAP Ve LT 5 Bt — 2D A5

S 3k

[1] WildS, Roglic G, Green A, et al. Global prevalence of diabe-
tes: estimates for the year 2000 and projections for 2030 [ J].
Diabetes Care, 2004, 27(5) . 1047-1053.

Forbes ] M, Cooper M E. Mechanisms of diabetic complications

1219



2016 4£ 6 A
$38 %

%5 6 4]

TR %

Chinese Traditional Patent Medicine

June 2016
Vol. 38 No. 6

[3]

[4]

1220

[J]. Physiol Rev, 2013, 93(1) . 137-188.

Sharma K , Ziyadeh F N. Hyperglycemia and diabetic kidney
disease. The case for transforming growth factor-beta as a key
mediator[ J]. Diabetes, 1995, 44(10) . 1139-1146.

FRIE, KT, 38 W, 5. 4 FhOR R SR O I R
VEHITREE[T]. hki2h, 2014, 36(6) . 1288-1291.

Breyer M D, Béttinger E, Coffman T M, et al. Mouse models of
diabetic nephropathy[ J]. J Am Soc Nephrol, 2005, 16(1):
2745.

Dgrup J, Morsing P, Rasch R. Tubule-tubule and tubule-arteri-
ole contacts in rat kidney distal nephrons. A morphologic study
based on computer-assisted three-dimensional reconstructions
[J]. Lab Invest, 1992, 67(6): 761-769.

Volker V, Blantz R C, Scott T. Glomerular hyperfiltration and
the salt paradox in early type 1 diabetes mellitus: a tubulo-cen-
tric view[ J]. J Am Soc Nephrol, 2003, 14(2) : 530-537.
fTRes, 7, RHR. R R AL A T
PERFFEUEREL) ], PR SR T2 20k, 2014, 20(7) « 245-
248.

Huang S S, Yan Y H, Ko C H, et al. A Comparison of food-
grade Folium mori (Séng Ye) extract and 1-deoxynojirimycin
for glycemic control and renal function in streptozotocin-induced
diabetic rats [ J]. J Tradit Complement Med, 2014, 4 (3) .
162-170.

Park M Y, Lee K S, Sung M K. Effects of dietary mulberry,
Korean red ginseng, and banaba on glucose homeostasis in rela-
tion to PPAR-alpha, PPAR-gamma, and LPL mRNA expres-
sions[ J]. Life Sei, 2005, 77(26) . 3344-3354.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Yokoyama H, Kanno S, Takahashi S, et al. Determinants of
decline in glomerular filtration rate in nonproteinuric subjects
with or without diabetes and hypertension[ J]. Clin J Am Soc
Nephrol, 2009, 4(9) . 1432-1440.

Ziyadeh F N. Mediators of diabetic renal disease: the case for
TGF-B as the major mediator[ J]. J Am Soc Nephro, 2004, 15
(Suppl 1) : S55-S57.

Jones S E, Gilbert R E, Kelly D J. Tranilast reduces mesenteric
vascular collagen deposition and chymase-positive mast cells in
experimental diabetes| J]. J Diabetes Complications, 2004, 18
(5): 309-315.

Hills C E, Siamantouras E, Smith S W, et al. TGFB modulates
cell-to-cell communication in early epithelial-to-mesenchymal
transition[ J |. Diabetologia, 2012, 55(3) ; 812-824.

Lan H Y. Diverse roles of TGF-B/Smads in renal fibrosis and
inflammation[ J]. Int J Biol Sci, 2011, 7(7) : 1056-1067.
Masszi A, Fan L, Rosivall L, et al. Integrity of cell-cell con-
tacts is a critical regulator of TGF-beta 1-induced epithelial-to-
myofibroblast transition; role for beta-catenin [ J]. Ame J
Pathol, 2004, 165(6) : 1955-1967.

Das F, Ghosh-Choudhury N, Bera A , et al. Transforming
growth factor integrates Smad 3 to mechanistic target of rapamy-
cin complexes to arrest deptor abundance for glomerular mesang-
ial cell hypertrophy[ J]. J Biol Chem, 2013, 288(11): 7756-
7768.

Shi S, Yu L, Zhang T, et al. Smad2-dependent downregula-
tion of miR-30 is required for TGF-B-induced apoptosis in podo-
cytes[ J]. PLoS One, 2013, 8(9) : €75572.



