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Effect of Gualou Qumai Tang on Adipokines and Nephrin of Podocyte in
Rats with Diabetic Nephropathy

LIU Zhen, ZHANG Ming-qian, ZHU Hong"
(Medicine College of Yangzhou University, Yangzhou 225001, China)

[ Abstract ] Objective; To observe the effects of Gualou Qumai Tang ( GLQM ) on serum lipids,
adipokines and nephrin of podocyte in rats with diabetic nephropathy ( DN) and discuss possible mechanism.
Method: DN model was established by SD rats with high glucose and fat diet, unilateral nephrectomy and
intraperitoneal injection of streptozotocin ( STZ). After successful modeling, the rats were randomly divided into
DN model group, low dose GLQM ( GLQM-L) , medium dose GLQM ( GLQM-M) , and high dose GLQM ( GLQM-
H) groups, valsartan group, and additionally a blank control group was set. The rats in GLQM low, medium and

high dose groups received ig administration of 1.4, 2.8 and 5. 6 g-kg ' GLQM respectively from 4" week ; the rats
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in valsartan group received ig administration of 4.8 x 10 " g-kg ™', and the rats in control and model group were

given with 2. 8 g-kg ™' distilled water, once a day for 12 weeks. Then the general status of the rats was observed;
serum levels of triglyceride (TG) , cholesterol (CHO) , high density lipoprotein ( HDL) and low density lipoprotein
(LDL) were detected by automatic biochemical analyzer; serum levels of adiponectin ( APN) and leptin ( LEP)
were detected by using enzyme-linked immunosorbent assay ( ELISA). Then pathological changes of renal tissues
were observed under light microscope, morphological changes of podocyte under electron microscope and nephrin
expression in renal tissues was detected by using Western blot method. Result; As compared with the model group,
the TG, CHO and LDL levels were significantly decreased in low, medium and high dose GLQM groups (P <
0.05, P<0.01), and HDL was increased significantly (P <0.05). The LEP level was significantly decreased in
medium and high dose GLQM groups and valsartan group (P <0.01); APN was increased significantly (P <
0.01). Pathological examination showed that the pathological changes of renal tissues and podocytes in the
treatment groups were less than those in the model group. After the intervention of GLQM, the protein expression
levels of nephrin were increased in Chinese medicine groups and valsartan group (P <0.05). Conclusion: GLQM

can reduce renal tissue and podocyte damages and delay the development of DN by improving blood-lipid

metabolism, interfering adipokine and maintaining the expressions of nephrin.
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TE AT E VIER AR , TR 2 JE )G, # STZ 4 BRI
45 mg - kg ' F B — kM W E S (STZ % T
0.1 mmol-L ™" ¥ #7455 2 $h % Wk, pH 4.3), 7¥ &t STZ
72 i HOR B bk i I <, B AL Il A = 16. 6 mmol -
L7 5o iR . M s BRI DN K B Ak B
40 2 FEHLA MR, GLOM Ik rf & A, v
A, 8 K, 8 HIEw KRRMEMZHA, &
IBITHY NI TG 25 4 Ak, B R (ig) 472,
GLOM ff% b 4 1.4,2.8,5.6 g-kg ', 4734
H4.8x10 " g-kg ™', R, ES 12, FAYH
B MR 45T 2.8 mL-kg ™' ZE MK ig,
2.2 WARESLI 12 MRS )E 12 h,
A RARAS T AL FE A 2H K B, A H K B4 IR 1R 1t 24
5 mL, 5.1 3 000 remin ' B0 15 min , 73 B K R L
HE2 mL, -20 CHRAF. T &N BCH B AE, A
HR UL B I A UL, 9 O R TE U0 i R, B B 4
212y 300 mg, PBS Z& ip ik i ik i, DR ACH T VA
TRAF o BUR B 1 mm® 4% 13 R R B A A
Pl Ay B LA, 10% I 1, 4
2.3 REUME M AR K5 4 A 3 A4k 5 B A &=
R BRI A H = H b (TG) |, JH[E B (CHO) |, & %5 2
JIG 4 H (HDL) AR %5 B IR & A (LDL) B9 & &
2.4 KRR LEP 1 APN JU 5 i ] ELISA 350
JE R B LEP, APN JK - 78 il AR A g e b 3 %)
FECfh L 10 fL, 78 505 — 5 = AL 4 il o X B
100 WL, 2K J&5 55 — %5 = fL b X B B R TR
50 wL, IR A), 115 £ FLAR B B 5 ke, 3R 58 i
Je 43 5 23 AL (28 LA IR i S B bm ) ) |, fof
DUAE AL, A1 A DUAE b L InRE & 7 BV 40 L, 4R
J5 B IUAE & 10 WL, K H R R R 3420 ,37 Cll
H30 min, & LI YRR, A 30 s J5F, At
EE S WK, & FLINEE 50 pL, 2 HALEAN, 5 F (A
)L BEE (IR B &AL A R AR A S0 WL, FE N
AW @5 B 50 uL, 52 %R 2,37 C L6
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J& ,PVDF %% 5 TBST PEi%k 3 Ko 5% AR W5 % I W
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4 CHEE L&, TBST Y% 3 WK, A HRP Fricd i1y
FH R ZDU(1:2000) ,4 CHIK EWEF 1 h, JEk 3
W BEIME R 73 BT F Go ks 3 26 1 4500

2.8 gritsedrik W] SPSS 17.0 3 #1748
THE o0, P L s R R 07 22 43 i, o AU
FHxxs #mR,0 P<0.05 WESHSIT¥E X,
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525 HAUA EE BERS 2 R BT TG, CHO, LDL 7K
VR T A HH, HDL K T2 AHA (P <
0.01) . 548 41 Al b, GLQM I v 5 7¥1 42 4 1Y

TG,CHO, LDL XA [Al F2 B2 (9 T % , HDL JK F- A5 fir b
TH(P <0.05,P <0.01) o %> A I35 5 K -5
SHHALHEER ., LRI,

*1 fFEHREEFHW DN XRME TG,CHO,HDL,LDL B &M (X +5,n=8)

Table 1 Effect of Gualou Qumai Tang on TG,CHO,HDL,LDL in DN model rats(x +s,n =8) mmol -1, 7!
EEg] Fldt /g kg ! TG CHO HDL LDL
=] - 1.18 0. 23 2.19 £0. 16 1.23 +0.12 1.67 0. 16
LT - 2.23 +0. 42" 2.72 +0.25" 0.84 +0. 18" 2.39 +0.23"
i3 T 1.4 1.62 0. 18% 2.41 £0. 14> 0.96 £0.21% 2.03 +0.18%
2.8 1.57 £0.13% 2.37 £0.25% 1.01 £0.19% 1.96 £0.24%
5.6 1.58 +0.22% 2.34 +£0.18% 0.99 +0.23% 1.95+0.31%
RS 4.8x1073 2.19 £0.25 2.69 0. 16 0.87 0. 11 2.32 +0.26

H 5 A" P <0.01; SR Y P<0.01,7 P<0.05(%£2 ).

3.3 X DN KRV APN #1 LEP &g m 5
25 P12 B A, B R A K RU IV APN IR T a8 1 4l
LEP S T A, 25 8% (P<0.01), 5HAILA
FHEG, GLQM g ) 4 4 FL A VD S 4 1Y) APN 44
B BT GLOM w5 51 5t 4 R 45 V0 30 20 /) LEP
KIARFRER TR, 25 8% (P<0.01), WE2,
#2 fEEEZH% DN XRIM% APN 71 LEP S BB (xxs,

n=8)
Table 2 Effect of Gualou Qumai Tang on APN,LEP in DN model

rats( x £s ,n=8) pg-L7!
21 51 Fl /g kg ™! APN LEP

2 H - 9.27 +1.33 4.01 £0.85

F - 4.83+1.05"  5.89+0.49"

T 1 #E 22 17 1.4 6.08 +0.76 5.12 +0.39
2.8 6.93£1.477  4.61 0. 487
5.6 7.14 £1.26°  4.72 +0.57%

RO 4.8 x107° 7.59 £1.00  4.64 £0.53

3.4 X DN KRB HSURBLLE M B 2 PAS

Qe 5B BoR, 25 F AR BB L 4L ES T I, T
SeH B AS Ml . B A /N BRI R, AR 2 i AR
WA B AN L TG IR BNV L B AR S A
o SHEIH R, 00T 4 B A LU B AR
WA, WK 1,

3.5 X DN KRR 40 MO B AS F B2 B
WSS, 25 U2 R A M 25 # 52 8, R R HE S B 5T, o
MR, Ha5 HA R B L AN A A
A R B TE Bl G . SR R, AR T A
L2 ML A O ) B B s, JE L GLQM. R
MM, WL 2,

AL ZS YL ;B BRI 4] C. GLQM-L;D. GLQM-M;E. GLQM-H ; F. % 7b 31
(K 2,3 )

El1 FEEEZFHX DN ARG HRRELEMWH M (PAS, x400)
Fig.1 Effect of Gualou Qumai Tang on pathological structure of

renal tissuein DN model rats( PAS, x400)

3.6 X} DN KEUH 2 nephrin KK 45H1
7R, 25 H A nephrin 7K 5 5 323k 1 AR Y 4 B
T 225 T HUS , GLQM AL, Hh & 57 ft 26 1 451
VP IH A 2 Tk KPR B i HL g 3 S T AL AL (P <
0.05) fHAE T 25 120, GLQM w5 I & 41 4 vb
WARBIMHEZER, WE3,%3,
4 itig

DN E W PR £ Z R & I RIEZ —, B0
B 2 508 R A 25 L L A S I L R Ak I i 45 TR R
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F
B2 HEEZFN DN AREZARBELE MBI (TEM, x
2200)

Fig.2 Effect of Gualou Qumai Tang onpodocyte pathology in DN
model rats( TEM, x2 200)

A B € D E F

B3 HEHEEH DN XRE 4 nephrin EH I

Fig.3 Effect of Gualou Qumai Tang on expression of nephrin

nephrin

protein of podocytein DN model rats

#3 HEHEZIHX DN XREMAF nephrin EEHAIN RIEHT
M (x+s,n=3)
Table 3 Effect of Gualou Qumai Tang on relative expression of

nephrin protein of podocyte(x +s,n=3)

25 31 Fl&/g kg ! nephrin/B-actin

2 - 1.18 0. 14
HLHY - 0.36 £0.09"
B E G 1.4 0.61 £0.13%
2.8 0.75 +0. 15%
5.6 0.82+0.11%
Sivh A 4.8x107° 0.89 +0. 13%

S AR P <0.05; 5HIR 4 L P <0.05,

A B AR R bR
DN & T B 506 . B IR A (T 98 ) B89 3 20N
HLIE: B R AR A, o o K3 U VO 5 #E, KA
N ERE W NS IR N9 € N TTE - G = B
SEAR AR HOA B0 ORE , BB BB R BH A
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R, 25 N DN (W LA LR B IG5, 85 N
1% 1697 DN, Y LUK 5 28 22 1 g B Ak 1 PF 3 452
A ERE o /1N = N AN ) b 2 | P e o
PR A TV R U R K, (AR FEIE &) B HE S ACRD
25T A HE T, ML 25 T VA BT, TR 2 B
25 H P IR B R K (RN H ) I Z 555 A
NS . B R RN, (25 5 ) R
K E A K BEIRE 25" . DN KIBZ %, 4 ik A1,
AN Y2 T B2 A RS 2 88
1 O R Tr Z o A D & R R, B A R A
KORBHAR &2 F kAR REER., (&%
i« K A BKIE I3 ) 2« I AS 0 SR A ol gk
2T B AR K, BEROK LA, 25 BT R
ta BRI 2 R AR R T TR B A, B AN [E]
FEBERE G P AE o 3 245 6 3 2208 FR R K T 8
AR NG IMAEE Z T o 2% 7 G R 9T B R e B T
RO, SR FLAE AL 3 R o0 2 W B

APN JJIi [ 5 21 43 WA 1) V9 IV 2 W i R
[F) Fsf -, 2 e B 25 8 B 3%, BB S e s U7 OB 25 9 AR
. APN SR 2k B9 Ins2 ( +/C96Y ) /1N BBt & B
B DN fgHERE " 2 BB PR AR I APN KO-
6, B DB 5 b L T L APN s i
i DN i 19 HE R . W58 & 8L, B APN
AT E R R B R 2 A RS BT O A A W A e
DV HA —E B PUEAALEE 1, X DN A — & B AR 1
A ARSI TS & B DN K BLIML IS M APN 8 a8
20 BH B R IG, TG Fi1 CHO B & 7} &5, X 7T fE 5 DN
52 B AL A DG, T GLOM 674 ('
R ) WIS P APN & it AR B 40 B 8 T 57, TG
F1 CHO BH 5 BEAIG , 45 5 e i i 5 il 1 PR AT 18 12 A2
N RE A A 34 i APN [ E 2 R RIS I A , = 5 0
RAE TR ML EZE DN i Bk

LEP & — Fp i R M & 11 BT, 9o R PR dr ik
P'" 2 5 DN gk R, BFSE @R, LEP A] 38 £ 5/
BRI Rz 40 A K R NERBE AL AR SE G BF Y
KB DN K RS A LEP %82 7 20 91 0 v, X 0t
W LEP & 4 972 fb 5 DN A 3¢, i GLQM 34 47 41
(AL MY T ) LEP & & B 3 FRAIC, U Y
RGBS 22 Re R AIG LEP 14 & i, H H AR ML A 15
— WA

SD J HA XC 5 11 4 1 B 20 K2 3 i B A A
JJ& DN 2K IR 5% 1Y QB [ & o nephrin J& T
JERRE R Z —, & 41 SD 1Y 5 5 1) B
SRR B R E . A PRIERR,
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nephrin [ §& 75 fif 4k #F SD 52 % ¥l SD /v & /Y
PI3K/Akt, Nck, PKC, £5 {5 %5 ( calcium signalling ) 4§
G AR LLOR B R BUR B /N 3K 2 8 2 A B
S3HE L YR ARIE , DN 41K B nephrin ) 3 3k 8 E
Z B T R B P-4 nephrin (358 DN 204 f
K, KW nephrin 5 DN 9 1§ 2 B 2 8] 5 1 AH SC M
H 259 A3 3 36 I nephrin (1 26 15 A& 35 45 37 B E A9
PERT o e R S R A R 3 T ) B T S AT
AR E IR o A SCIR A9 & B, 55 0 4 A 4
M H 3% Rk 2 8 ] B3 58 Rl , Western blot
7R nephrin 383K 1 3% T R, LB nephrin [ 3 1K Jik
TR EOE A5 R 5 uE D Re ek AR TR SR
FEPK, M GLQM J& 7 4 nephrin 1Y 3 35 8RB 2]
ARSI, R AN R AR A PTG , U PR R R A A
R4 L 2 38 0 nephrin B 235 , 22 it 2 40 i Y
07, 0 B DR A HE
LR LTI RS R RE 2 1 e A Ak % DN SE AR LU
5% B 2H 2 N AR A T Y B 0, AR T PIL R T e S
JEARHE G APN i & &, BE Ik LEP /9 & & DL & 4
£F nephrin i FRIEAH K,
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