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Abstract Objective To investigate Huangqitujian decoction’s effects on urinary albumin excretion and its effects on renal expres-
sion of zonulaaoccludens protein —1(Z0O - 1), nephrin, caspase =3 and NF - kB in streptozocin ( STZ) induced diabetic rats. Methods
STZ induced diabetic rats were divided into diabetic control group (DM ), Huanggitujian decoction treatment group (CM), Valsartan
treatment group (V) , and the normal rats were set as normal control group (CON). In CM group, rats were fed with 10g/(kg - d) of
Huanggitujian decoction; in V group, valsartan was given orally at the dose of 40mg/ (kg - d). After 12 weeks intervention, kidney/body
weight ratio (KWR ) , urinary albumin to creatinine ratio ( ACR) and creatinine clearance rate ( CCR) were detected. The protein
expression of ZO -1, nephrin, caspase -3 and NF — kB in renal cortex were assessed by Western blot. Results In DM group, KWR,
ACR and CCR increased than in NC group(P <0.05). KWR, ACR and CCR showed decreased in both V group and CM group, than in DM
group( P <0.05) ; there were no significant differences between V group and CM group (P >0.05). Compared with CON group, decreased
expression of ZO — 1 and nephrin and elevated expression of caspase —3 and NF — kB were shown in DM group(P <0.01). Compared with
DM group,both of V group and CM group showed elevated expression of ZO — 1 and nephrin, and decreased expression of caspase —3 and
NF - kB(P <0.05). Conclusion Huanggitujian decoction can inhibit renal hyperfiltration and reduce the excretion of urinary albumin in
diabetic rats. Its renal protective effects might be related to the protection of podocytes and the inhibition of podocyte apoptosis.
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V4 8 23.09 £2.87" 26.24 £8.43 " 149.5£6.00* 230.8 +70.20" 1.24 +0.12°" 28.63 +6.80** 6.00+£0.57**

CON ZH. IEF % AL ; DM 41 BE RIS FRAL s CM 4. /T & IR YT 4L V 41 S7P 4L 5 CON 4L 1AL, * P <0.05; 5 DM 4 4, " P <0.05

- 63 -



J Med Res,Sep 2019,Vol. 48 No.9

2. &R UM ULER R Z R IWLEF IR 2 HE
F WUEFEBR % 5 CON 41 L3¢, bl PR 45 41 K R U-
rea ACR .CCR W B F 5 (P <0.05),Uecr M HE T

F(P <0.05), CM 4 F1 V 41 1y ACR,CCR I Z X
FDMY(P<0.05),CM 45 V 4 ZE i ACR %
CCR i, ZRLFEITFEX(P>0.05,%2),

®2 J[AXRMNE.RZJRIE.REESH X NEFRE

i n Ser( pmol/L) Urea( pmol/L) Uer( wmol/L) ACR(mg/g * Cr) CCR(ml/min)
CON 4] 6 24.3+1.97 5.52 1.0l 1.75 £0.42 3.24 +1.49 2.74 +1.09
DM 4 6 20.7 £2.42 13.70 +3.32" 1.02£0.17" 84.47 £22.53 " 13.47 £2.50 "
CM 41 8 20.4 £2.26 15.46 +3.01" 0.83+0.25" 59.31 £21.24"" 8.22+2.30%*
V4 8 21.0 £2.39 15.59 £3.21" 0.83+0.19" 56.19 £23.34"" 7.63+2.48""

CON 2. 1EF X B 4L DM 41 Bl RIS HAZL : CM AL, B R & FITAYT AL V 41 #3415 15 CON 418, * P <0.05; 55 DM 41 H#%z:,*P <0.05

3. % H KBS KB Z0 - 1 nephrin, NF - kB,
caspase —3 HH H R IAEM : (1)Z0 -1 f& nephrin £ H
FIK B PRI A5 LR B B B2 it ZO — 1 J¢ nephrin .
FHILT CON 4 (P <0.01);CM A V 48 B i
70 -1 [ nephrin SEH XX B EEH T DM 4 (P <
0.05,8 1.%3), (2)NF - kB J& caspase -3 tH H &
%DM 4 B it NF — kB Al caspase -3 3 H ik
B#EFT CONZ4 (P <0.01);5 DM 4 L #,CM 4
"B [z it NF — kB fll caspase -3 tEH R ST E T [F
(P<0.01);5 DM 2H %,V 4H 'S F2 i caspase -3 &
FIRIE R EFEAR(P <0.01) 1 H NF - kB # %k
ARG FREX(P>0.05, K1 k#£3),

CON#4{ DM# CM#H VA

£ B e o]

NFKB e S — —

. .
B-actin - .. -

1 FHKRYE KR ZO -1 nephrin NF - kB,
caspase -3 EHRILFR

it
L 20 L 7 B R R 7 S T B 2
PRAFTHVBL o 76 W PRSP A 0 00 B B, 2 A B
RALRBEE A S MR A REA MR EEREA
.64 -

70 - 1( zonulaaoccludens protein — 1)  nephrin F{) & i,
FEIRU D, 20 O 0N BR S R A 255 B PR R, A2 A
i J5E  ,  mSAE 0 D ) 2R Lol B 1) 5 A 1 A A, K
PR FRAH B . AT L STZ 5 505 SR A
RBRERY, 28 12 J , 4 B R B i B JOEE A R O
B /RTE EL B ACR \CCR 238 TH i , 48 7% SR i K
B A B e 0B e e E RS, E & BT DKD
BRI EE AR, L 7 DKD KRR, 514
R, DKD R BLRY BF RE JoT B 5 B e A OC 45 2R 42
AL HAAER N RIS RS BRI 20 - 1 K&
nephrin ik 2% AR, ABFR 2B AT &7 T
i 12 J& ,DKD KA /A L  ACR 5 CCR 4 1
F TR RS R W A R B A BRI DKD JR &
FIHERR 3, A 802 i DKD B JUE s i, HLHHL ) 5
BEICOG o AW WL B 3 BG4 i 45 77 BE T g Bl PR
KRR EHL A LA /TR Z0 -1 J nephrin
A Gk, B B A M R AR

NF — kB {E R — 4> 5t I 7 2 1 K, o2 4 i
ZA~ T8 A RO BR Y LTS A nT R Y 2 R A e AL
RN L R B 0 R B S S R AT A 20 i Y 1 B
B oAl A0 AN B BT A0 S 3R B DA K AR i O T A
o WEFERBIAE DKD i3 & STZ 75519 DM K B
BIfEAE NF - B #3% , H DKD ¥ NF - «B 5 5
PR 1A R O M OET TR SR AR SR
NF — «B & 42 19 3005 A 0] B 3 2 40 ) R O 00 1
Y RE R 8 P AN =N ORI DR N
/0 R A R R B R R . IS L% 2
DM K EUE it NF - kB 8 H 3K 3k 235 T, 400
TAHK caspase -3 HHEARB B E T &, HEET &
FR T 40 AR B K BB B BT NF — B 3R 38, B AR 4
P THI R caspase —3 8 AR K, #7885 KA i &
FIAG AT AE 8 3o 400 ) NF — B 4 42 F0 40 11 0 T, AT S



-n a—
BE2EWGE e 2019 4E9 A 48 % B oM *1E 5 -
*x3 HAKXRB KK ZO -1.nephrin NF - kB caspase -3 EHHEITRILZE
219 n 70 -1 nephrin NF - kB caspase — 3
CON 7| 3 10677.0 +487. 1 10400. 0 +1039.2 3536.0 +504. 4 4189.0 +581.7
DM 41 3 5255.0 £660.7 * 5221.0 £575.9* 6468.0 +588.0 " 9295.0 £548.0"
CM 4 3 7013.0 +950.8 ** 9236.0 +462.2% 4875.0 +668. 6" 5033.0 +697.5"
V4 3 7210.0 £678.4** 9160.0 +676. 1* 5082.0 £442.0" 5870.0 £673.2%
CON ZH. 1E# X BEZH s DM 4. M PR % BE2H s CM 4. B H A FIRF 4V A Sy HA ., 5 CON 4Lk, " P <0.01; 5 DM 4 Ho#,*P <

0.05,%P <0.01

BRI AN, > P R BEITHESE DKD BEfE

ney tubules of diabetic rats[ J]. Br J Nutr,2008,100(3) :652 - 659

VEAESEBEE 22 W L P 2534 97 DKD [ ML 5 1 6 Teng B, Duong M, Tossidou I, et al. Role of protein C in podocytes
N X - and development of glomerular damage in diabetic nephropathy[J].
451 T B0 18 AL 0 58 BR 0T 2k DR A B IR S E 2% Front Endocsino] ( Lausane) 2014 ,5(5) 179
15 KRR bR AT 567 o R BE 250 DKD (B fY 7 Ziyadeh FN, Wolf G. Pathogenesis of the podocytopathy and proteinu-
THTE B ) 1 EE R Sl MEER M, 5T R ria in diabetic glomerulopathy[ J]. Curr Diabetes Rev,2008,4 (1) :
2R R M DKD 3 3 i PR AE — 20 . AR 39 -45
%gﬁvﬁjﬂﬂfﬁ '%Wﬁ \%Iﬂlﬂ( &ak Ij‘] I@%EI%EM . 8 Bao W,Xia H, Liang Y, et al. Toll - like receptor 9 can be activated
I sl g e S , by endogenous mitochondrial DNA to induce podocyte apoptosis[J].
?% %‘Jﬁﬁ ’ /:Lﬁx Ei% ’ *%i’:ﬁx E’gfﬁﬁﬁ s TR A Sci Rep,2016,6(3) ;22579
T ML R 5 TR, KR A5 RN LK A 9 Piao YL, Yin DH. Mechanism underlying treatment of diabetic kidney
T AR A B S 2 b g O O A LR T M disease using Traditional Chinese Medicine based on theory of Yin and
WL BT R K E s e E 2y B A5 I 25 Yang balance[J]. J Traditional Chinese Med,2018,38 (5):797 —
SEE I A K ) AR . T 2 R A R . i;’z . e
oy s sore ALl VEL I N ) A en Y, Yan M, Zhang B, et al. Chinese medicine for diabetic kid-
l% \Eﬂ{ﬁéﬂﬁizi{ﬁ 18 P 1 5% Eﬁm’ T ney disease in China[ J]. Nephrology ( Carlton) ,2017,4:50 - 55
UESRT DKD R R gk IR F 3R R R ) 11 Xue R, Gui D, Zheng L, et al. Mechanistic insight and management
A BRI AR R H 1A o of diabetic nephropathy ; recent progress and future perspective[ 1. J
% % ik Diabetes Res,2017,2017 ;el -7
| Harjutsalo V, Groop PH. Epidemiology and risk factors for diabetic 12 Chen H, Guo J, Zhao X, et al. Retrospective analysis of the overt
kidney disease[ J]. Adv Chronic Kidney Dis,2014,21(3) :260 - 266 proteinuria diabetic kidney disease in the treatment of modified Shenz-
2 A AR A e o6 2 M B 5 T 4 T (2013 4 huo formula for 2 years[ J]. Medicine ( Baltimore),2017,96 (12) :
WO TIT. SRR e 2014, 6(7) ; 447 — 498 €6349
3 R B NS T [ B 6 A TR 3 13 Zhang L, Long J, Jiang W, et al. Trends in chronic kdney disease in
KPR Z 1] ot [ 5 B 15 B 2013 .21 (6) 748 China[ J]. N Engl ] Med,2016,375(375) :905 - 906
4 R P RN TT AR, . B TE B A IR R O U I 14 F5, WE DK, R, . IR AT & 101 61 Hp BRI A5 45 i
PLK — Akt — mTOR {5 5 30 B 0 B0 [ 1. o (5] oh G B 5 4 5 2 BHIRARARAHT[I]. Bk IR 2,2012,11:132 - 138
,2016,10:862 — 866,944 (ks A 11 :2019 - 01 - 16)
5 Renno WM, Abdeen S, Alkhalaf M, et al. Effect of green tea on kid- (121 1 2019 - 01 -24)
(4% 98 ﬁ) 15 Chen MT, Yang YJ, Li YS, et al. Shengfu oil enhances the healing of
12 JS%, B0, AT R BT A 5 R A SR T full — thickness scalded skin accompanying the differential regulation
KB Wnt/B - 7 IR R A5 5 g R B Mg m [ )], op [ 5 IR % 24 of B - catenin, dlkl, and COX —=2[J]. Front Pharmacol,2017,8
%.,2017,25(3) :259 - 263 801 - 804
13 A%, BRI, PEEK,SE. 10U ER 6 RS 4 Wot/B — catenin {35 16 Xu R, Bai Y, Zhao J,et al. Silicone rubber membrane with specific
S AR R KBNS AEGE)]. 5 G R 258 ,2018,3 pore size enhances wound regeneration[ J]. J Tissue Eng Regen Med,
302 - 306 2018,12(2) ;905 - ¢917
14 Zhao YN, Liu M, Zhang Y, et al. Expression changes of Wnt/B — (ks H 91 :2018 =12 - 25)

catenin signaling pathway in diabetic ulcer[ J]. Chinese J Pathophysi-

ol, 2015,31(11) :2033 - 2038

(&M H#1.2019 -01 -04)

- 65 -



