+ 3382 ¢ $#% Chinese Traditional and Herbal Drugs 38 50 % 25 14 # 201947 A

7K iyt 55 5 58 3 98 PR s 1B K B RO 25380 A AR R ALHIAA 53

%'f/i—i& 1’ i)ﬁlg/}'} 1*’ i/%‘}/?\ 1> ﬂ %Lﬁ 2’ %%W'J%}’T 2’ #ZJ)i%ﬁ}A\ 1’ ? ﬁ‘]-l
1. BEPUREEZ R, BRYG R 712046
2. BEVUHREEZG RN B ERT, VY RS 712000

. B EBEOKEHE R =R S BN RS R (STZ) SO IR B K R A3 Fa br 1 52,
HVLEEIT N . 3% B &R R /N TIE STZ #1147 2 BUBE R B m s s, il il e 2 ik (FBG).
MIEFERE (TO. =B (TG, RMEAEA (UMA). B, BIFEEEEair s 230, 55 H0 B Ik 2 oo
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Preliminary pharmacodynamics research of Shuiludihuang Capsule on rats with
type 2 diabetic nephropathy
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Abstract: Objective To study the preliminary pharmacodynamics effect of Shuiludihuang Capsule on rats with type 2 diabetic
nephopathy induced by high-fat and sugar diet combined low dose streptozotocin (STZ), and to investigate its mechanism. Methods
Type 2 diabetic nephropathy animal model was established by feeding with high fat and sugar diet combined with low dose of STZ. The
FBS, TC, TG, UMA, kidney weight, the hypertrophy index, etc were measured to study its effects of reducing blood glucose and
protecting kidney, and its pharmacodynamic effects were expounded by kidney pathological section. The expressions of Angptl4,
Desmin and NF-«B in kidney tissues were tested by immunohistochemistry, The expressions of Angptl4 and Desmin in kidney tissues
were tested by western blotting, and APN, LEP and Urine Angptl4 were tested by ELISA to probe into its mechanism tentatively.
Results Compared with the model control group, kidney weight, the hypertrophy index, FBG, TC, TG, LEP and the expressions of
Angptl4, Desmin and NF-«B in rats of each group (9, 6 mg/kg) were significantly decreased, and body mass, the serum APN level were
significantly increased, with significant difference (P < 0.05, P < 0.01). Conclusion Shuiludihuang capsule can regulate glucose and fat
metabolism, reduce inflammation, reduce Angptl4, Desmin and NF-xB expression levels in renal tissue, improve renal podocyte injury,
reduce urinary protein, and delay renal fibrosis and sclerosis. Its mechanism may be related to Angptl4, Desmin and NF-kB pathways.
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R3S EUE /R KB /NE S5 R AT D) B I OW AR AL,
WIS EE AR LI 2 DN Kb 1)
WOZERIZ A, BRI ARFZ S AR N ST
HI I R R G R, AWV H MR
e HETBFARLI, BRI S /N2 4K
wEIMEENEFEENA 4 (Angptld). 25511 (Desmin)
P 2R R (R 22 B RSy, TR R R AN
Brbrd, e sz, HRIEA R TTI E 1
hne #EESET-xB (NF-xB) 2215 5 Si@E Ik H
KXz —, BENSIAT S A RIE R ISRE N 10,
E DN [ A At e s A U2

IRtk H BT DN 3697 7 15 HR A BRI AT 52 7
G B IR AR 3R AL, PR IORE RS, o Bk
S, BREAIR. KR (B
SHEDEBHFZIGRAR ) HAERR. FE.
RE. s, P P2 LB, K, &%
T WEHE, BHARAFEN . SR, £
RN SBAA L . PSS . % T iR 4L
PR R B8 — 52 DSk, &tk
LRI, BA R HGE DN IERER I DI
AW FOE LA A . MRS JORE PSR, IR
T 7K it 2 o B B W4 ) B B A R R VE D, T8
Tk s B ZH 2R 2 W s — A A L 2 A E
JHI S AL K. Western blotting 126 B 2H 27
Angptl4. Desmin & NF-xB FRiE/KFHIH RS HAE
FAMLE, R FLIE PR S 32 225 Rk s
1wt
1.1 SKIEE4)

HEME SD KRR, BRIE 4~6 &, AR 200~250
g, BWIAEMS SCXK (F) 2017005, H [E A RAE
MR ERER R GENER KT S Ooitgt.
TFEMIE: BRPTHERZG K5 SPF ) FR iss =,
FXTHEE 45%~65%, =il 22~25 C, HHHUWK.
N IR TR 28 2 B K SR B UL B b
FRTRL CREME 20%. AHIEEE 1.5%. R 8%-
FHEREN 0.1%- JEiH 10%- BT 60.4%).
1.2 7454

JE My (S 1976, A% 0.15g/FH), ¥
EZE i FEE R AT (BN 328 KBS e 3 (AR
W 40 g 5 12 g, IRE 12 g, BAMIE 15¢. FF
F12g. 5 20g. IR 10 g, K325 g, &%
T 25¢g. WiZh12g, SUKFL. W4a. T 0]tz
TE NN, BT ORRE, AN R P

A, e 54 gg, LT 201716), BRFGHEEZ
KA B BB HE it o 7Rl b 35 e 2 32 BEAL 22 B 43
AE LR R > 0.03% . ST R By R B B>
0.15%.
1.3 EZERF

BENRE W 2 (STZ, Calbiochem A H], #its
B56981); ARG W48 DAB A f
Western blotting 7% (AL EWMEMHEAE
BRAFD: RPLAR NF-«B Fifk. Pk
(Abcam A7, FE[E); PAS YBiRkiil& (Pt
BHEATD: JEEEE (APN, LFigEFEHAMREA
FR/AH, #it5 DRE20701); KR Desmin. Angptl4
Pk AL RREMHEHARAR AR KRERER
(LEP) A& (LilERAEMRE AR AR,
fit5 DRE20613).
1.4 Xz5

LKBNOVA AUH# I A HL Gt LKB A#]D;
CM100 A5 3% FE - R 4058 (47 == Philips 2 7] )5 5430R
BB (FEE Eppendorf A F]); 7600 4 H a4k
AT (HARHILARD); MD30-2 B2 8 fiss
(HA Olympus /A 7]); 680 BUEEHR{X (34 [F BIO-RAD
s, FigEBEESEAHRAFD; A20008 H1
TR GEEZFEZREHACEARAFD.
2 &
2.1 HREFHIE. DEARBH

100 A SD KE, EMHEMESE 1 &, BENLIEE 15
FAE XTI, 45 pimimplmss, KR RRaeT
EE R RIE SR, 4 I —IkM ip 45T STZ (35
mg/kg), 72 h JEEFIKBEHLILNE, £k =16.7
mmol/L, WIAKE RGN, kST 4 J8 bl
ERTIRIESE, BIRBE=4+4, 24 h RIMEEAE
& (UMA) =30 mg #I7E Jy DN &Ly, JLidfs
By 75 KRR N S A AR L JE DLV 3H A (1.04
g/kg) FoKBEH B B . . =7 (34 64 9 g/kg,
a3 UK Rl B R BN 5 15, 30, 45 g, Al
T 100 mL Z&1KH, WARTELEMR, T4 CiK
FEVS IR A D 4L, BE4L 15 H o /Kl 3% i 4 45 4H 0
Al ig 4 TAMNZW, JLIPIHA ig 45T ) ILvbiA
KV, 25 254K RN 20 mL/kg, X HE 2 FNAR 7R 21
ig HRATIIK, BRAZA VIR, L2458 .
2.2 FRAULE

58 IR fE, PR E; FAREEI
R 24 h PRI HUEFFIKIML, W= H 3.5%
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KA S ip BRI, HCHOOUEE, FH 4 °C 0.9%%U4k
BRI, SRR T R AR & B4 B 2H 2 100 me,
I 0.9%5 A 1 mL BEATAI3E, LTSS 10% 54
ALK, BT-80 CUKFEIRIFEH
2.3 MEIERANET A

2 IENTOGEI UMA. g [E e[
B (TCO. =BHw (TG IfikE; i ibizs
'S EZH 2L Angptl4. Desmin M NF-xB & FH#IiA
Western blotting 4l 5 2141 Angptl4. Desmin 3
i&7K-F; ELISA A5 13 APN. LEP HJ/K-F. JK

Angptld /K5 FHLUHAT R K B A .
24 GUtFEHE
KA SPSS 17.0 #AFitAT /v #fr, B s M
X +sFon, AR ECRHREZR T Z 0T
3 #R
3.1 ¥t DN KRII#E. [0AS. UMA 7KFEHIS2Ma
R R R A ME MRS . 5. UMA 7K-F3 &
FZE TR (P<0.01); KEEHERTES . F7)
BEHAKRSEMmMAE. MAE. UMA KPP EEZERT
R (P<<0.05. 0.01). S5 W% 1.

£1 BEARMYE. MASKL UMA KFELLE (X s, n=15)

Table 1 Comparison on fasting blood glucose, blood lipid and 24h urinary trace albumin levels of diabetic nephropathy rats in

each group (X *s, n=15)

A HE/(gkg™) I FE/(mmol-L) TC/(mmol-L™) TG/(mmol-L™) UMA/(ug-mL™1)
pagit — 5.18£0.05 1.5840.22 1.4610.18 8.610.4
B — 26.73£0.36" 3.76+0.45 9.64£0.22% 146.3+0.8%
Je b 1.04 24.86+0.42 3.24+0.32 9.28+0.36 37.9+14"
7K it 1 34 Ji: 3 9 12.92+0.63™ 2.11£0.16™ 4.261+0.15™ 20.44+0.7"
6 14.64+0.87" 2.18+0.12° 4.4940.52" 23.7+1.6"
3 21.78+0.52" 3.15+0.24 8.46+0.38" 349422

LHxtfRAE: #P<0.01; SEBIAEE: "P<0.05 "P<0.01, F[H

#P <0.01 vs control group; "P <0.05 **P <0.01 vs model group, same as below

3.2 %f DN KRI15E APN. LEP BY7K RIS

RIS KBRS APN. LEP HI/KF 5% 4 B
5, APN KRS FEK (P<<0.01), LEP /K VW
BItE (P<0.01). KRR . K&
HinjE APN KFESHEBALE, FFEHE (P<
0.05. 0.01), LEP /K- S5HABALILE, W5 FE(K
(P<<0.05- 0.01). 7Kl Hh e fice 2 vy 5 7] B 4K B
MjE APN. LEP MI/KFHERTLTEZFEZSR (P>
0.05). Z5RIFEK 2.

=2 RBARRITE APN. LEP KFLLE (X £5,n=15)
Table 2 Comparison of levels of APN and LEP in serum of
diabetic nephropathy rats in each group (X £s, n =15)

433 FIE/(gkg™) APN/(ugLl™') LEP/(ugLl™)
it B — 10.89+0.52 425+0.36
R — 4.12+0.33%  7.8340.49%
JelybiH 1.04 5.6410.42 6.2540.61"
KKt b B I 9 9.24+0.52" 5524027

6 8.724+0.46"  5.68+0.51"
3 6.96+0.61"  6.17+0.42°

3.3 X} DN KERFK Angptl4 7K FHI52 M0
XA, BAMH KRR Angptld K8
FIE (P<0.01); /KM BEic SR . HRIEAKR
IR Angptld KFSBERALE, BERMIK (P<
0.05. 0.01), ZERWEK 3.
34 X DN KR BHEHL Angptld. Desmin
NF-kB FIAK TR0
xR, B KR L Angptld.

#=3 BEKXRRK Angptld JKFLLE (X 5, n=15)
Table 3 Comparison on levels of Angptl4 in urine of diabetic

nephropathy rats in each group (X *s, n =15)

2o FE/(gkg™) Angptl4/(ng-mL )
payi — 3.1840.30
it - 9.36+0.32"
Jo b 1.04 8.14£0.35"
7K T 35 fi 9 4.824+0.27"
6 5.14£0.54"
3 7.35+0.43
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Desmin /& NF-«xB FIEKF¥THE (P<0.01); /K blotting y:45 FHEEA . i st FILE 1 fik
Fith g i B . . KA EA T HE Angptld. 4, Western blotting 455 L& 2 15 5.

Desmin ¢ NF-kB & [1# &K SHAH LAY E 3.5 3 DN ARKFRE. SRS, SIHEREMN
F B (P<0.05. 0.01); FiZdikik5 Western xR b, AT AH KRR 1A T i S S PRI

- = - T

X HE R JE Wb 3 6 9
AK B 1 % IR (g ke ™)

B 1 BEARIEHL Angptld, Desmin & NF-xB RIEHLLER (X400)
Fig. 1 Immunohistochemical staining of expression of Angptl4, Desmin and NF-kB in renal tissue of rats in each group (x 400)

Angptl4

Desmin

T4 BEKR'BLEL Angptl4. Desmin & NF-kB RiAKFLLE (RZELZE, X ts,n=15)
Table 4 Comparison of expression levels of Angptl4, Desmin and NF-kB in renal tissue of diabetic nephropathy rats in each
group (immunohistochemistry, X *s, n=15)

21551 FIE/ (gke™) %E#ﬁxﬁ%ﬁ%
Angptl4 Desmin NF-xB
X HE — 2.1440.89 1.4340.08 0.46210.156
Y — 5.86+0.37* 1.96+0.11% 0.8621+0.144%
JE WybiE 1.04 5.42+0.39° 1.82+0.09" 0.73410.628"
7K I 3 Js 9 3.294+0.41" 1.44+0.09" 0.518+0.432""
6 3.24+0.39" 1.59+0.06™ 0.564+0.226™
3 5.15+0.41" 1.76 £0.08" 0.628+0.822"

Angptl4 5.30X10%

Desmin 4.52X10%

B-actin 4.20X10*

oyl AL JEhiybiE 3 6
KB 0 38 IR 2 /(g kg ™)

B2 FHHAKRELELY Angptld. Desmin FKIAKF (Western blotting)
Fig.2 Expression levels of Angptl4 and Desmin in rat kidney tissues of each group (Western blotting)
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TS5 BHEKRBAL Angptld. Desmin FTiAKFELER
(Western blotting %, X *+s,n=15)

Table 5 Comparison on expression levels of Angptl4 and Desmin
in renal tissue of diabetic nephropathy rats in each group
(Western blotting, X *s, n=15)

&/
2H 5] Angptl4/B-actin  Desmin/B-actin
(gkg™)
Xof e — 0.638+0.014 0.486+0.012
it — 1.882£0.016"  1.352£0.018*
JE b 1.04  1.644£0.028"  1.148%0.032"
KB REE 9 0.847+£0.064"  0.742£0.029"
6 0.984+0.022"  0.865%0.012°
3 1.486+0.015 1.08240.014

(P<0.01), HMEFE. BHEEHHEA R (P<
0.01). /KFlihFfR# s, PRIEHRKRAERZE. F
e B MEFRE /KT AR A A s 6 2 o
(P<<0.05. 0.01); ZEHRIFEK 6.
3.6 XTARBHEARERSENENMT

HE Jtagfi i iR, AR EHITESIES,
B INERTEASTIN, B /INE A IR BAYZH K
BUB/INSRIAFARECR, B/ NI R A, BN R A
FIZEL JEK. JEUVMEA, KSR . T =
FIEL KR EHIYREA B R . SR WK 3.

HLBE FULER TR, SR /N R I 1Y I
JEARTGEIEIT, HEFA s ARBLLH R a2 SEHEF 3L
SPHH, RS, RAOIRGEHN, WECTERRL, )R
PREL I S, LA 2G40 R AR Y AN R FE M
WAz KRR R SRR 2. WK 4.

*o6 HEXRUERE. BHRE. BEEHLE (X £s,n=15)

Table 6 Comparison on body mass, kidney mass and index of diabetic nephropathy rats in each group (X *s, n =15)

5 FIE/(gke™) A = /g W g HEREU%
oyt — 426.28+5.72 1.4340.08 0.33540.015
o] — 238.14 5.4 1.96£0.11# 0.8234+0.021%#
EAUIRYSEE ] 1.04 244.18+£5.78° 1.82+0.09" 0.745+0.013"
7K il 3 fl B 9 402.53+4.86" 1.64+0.09™ 0.407+0.011*
6 398.64+5.39" 1.5940.06 0.39940.009"
3 252.45+4.43 1.760.08 0.68710.014

st JEULbiH

K B 5 3 gk

IR I RE 6 gkg™! KPR TE 9 gkg !

3 HEXRBELA HE REER (X400)
Fig. 3 HE staining results of kidney tissue of diabetic nephropathy rats in each group (x 400)

f iR sl

JEULb I

KRB HE 3 gk IKFHHMEEARTE 6 gkg™! /KPEHBEEIREE 9 gkg!

4 FHEARBHELDBHEEN (X20000)
Fig. 4 Ultrastructure of enal tissue of diabetic nephropathy rats in each group (x 20 000)



t$4

Chinese Traditional and Herbal Drugs 25 50 % 25 14 #§ 2019 7 A

* 3387 ¢

4 itig

DN Wi REEAL . BORMEEJER, HEE
FHENFFSE AR B I ReATYE T % mst T2,
DN Kbl 2 SRR REL. RIERPL, ik
PIEER RA K, HAER s E R AR,

APN - Zh B 2200k, AT IR 19 I s AR =
R, HEE R R A S RIS ER DI . A
SKIGHT T PR, APN JE KGR [ Ins2 (4+/C96Y) /)
BB A ILINE DN 3 J 810 AR S0 AF 72 & I DN
KERILIE N APN Bouf HEZH B B AR, X7 RS DN
SR E ARG, MK ERIE S &
FIEAMIMTEAN APN & EREBA I m, Ul
BH 7K it 1 JI 3 AT e ad i 9 m APN ) & &1 il fig
Wik, Z5¥ENER0, 5% DN Bk fE.

LEP #00 # Yedr B, HAEF Ry —FER
FEERART, W/ NERN A, AT
B /NERBEAL o AN FE R I, AR ZH K BRI Y LEP
K, B IR T, HER K RIILIE LEP % & 148
b5 DN MG, T KRt o i e b, e 7R 4
BN LEP B & m 5 A LR 2 TR, JulybiE
MG N LEP & =W A A R, (5T B B SR
ToKE s IR R (s LD, UK b
FR:FE ] E ik B R AR 28 PEAR EA LEP, A5 B /NER
WA AR, TR BIRESE B /N ERAE AL, .

Angptl4!BUE—Fh ki A, #IAN RS 56
g AR A9 85 H » Desmin A& — R4 B 22+ 18] 1)
22 E RS, IR A RS . BRI
KL, 7£ DN B /NER 2 4004545 5 » Angptl4. Desmin
RIEHHE ., KK, BMHKREHLH
Angptl4. Desmin KA FiE, JKRH UMA &2
e KMiHERES . mHEAHR UMA & &
JEHZ Angptld. Desmin FRIAHE T, Jolvb
HAR UMA & & &'EHE Angptld. Desmin F£iA
BIRE P RNFE, BT FRlE FEAS anK Bt B e 3 v
2 B R, B K A B B B B BRI
HZ Angptl4. Desmin FKik, PFKIREATEH.

DRI T I, e B T 0% NF-«BU15), 4
BUE ) NF-xB 2 25 5 BN X sz —, b
WA SR IEM W R IERF, £ DN K
AEKHEIEN . AR, AR EHH
NF-xB RIAHE L. 45T /K 3 e B a7 5
HHEHL NF-xB RIS R TR, o IbHAEH
41 NF-xB FIATR T B, (AN QK bl b i e 2 40 T %

B S, T B KRG B e 3 B B BRI AR
NF-xB £i&, bRk EEH.

DN J& T “JHilm” “/KMh” Jamk, JiEhife
fifis BRSO, SREBEEY, HEZRALH BB R
POyEER R RRIR. WilmHEA, #FEH, B R
FIPRRE 7o 7K il H 0 SR S A Rl AR BB L TS L RS
AMEE . P PP LR, L. &R L
2. AR NTHEY, AAmAL): BE. K
Z FHE OB AR, B, L2, g b
s 288, &7 uied, FERE4iK: FH2iEmL
g% .

ZEEFTIR, K EG 3 i BE AT TR 1) 2 I
B& I35 LEP, FHis il APN, PR 4141 Angptl4,
Desmin. NF-kB &i& KRB EHEAGE, K58
B MR 4EAL, AEZ% B s I E A . L AT EA
G MARARH, PRI SOAE OB, el PR sl 1 2
FHAEH; FRRE4HZ Angptld. Desmin. NF-xB %
K, BGEE R, SRR 4EA, FLht)
BLIA e — D 7T
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