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Abstract: To explore the therapeutic effect and mechanism of total flavones of Abelmoschus manihot( TFA) on renal fibrosis in
diabetic kidney disease,20 male SPF-C57BLKS/J db/db mice were randomly divided into 4 groups, namely TFA low-dose
group (97.5 mg/kg/d) , TFA middle-dose group (195 mg/kg/d) , TFA high-dose group (390 mg/kg/d) and the model
group. Five db/m mice in the same background were used as the blank control group. Mice were intragastrically administered
with TFA’ s suspension or an equal volume of 0.5% sodium carboxymethylcellulose solution for 16 weeks. At the 24th week
mice were sacrificed and the blood and kidneys were collected. Urinary ACR,blood serum creatinine ,and blood urea nitrogen
were detected. HE staining and Masson staining were used to observe the changes of renal morphology and renal fibrosis. The
expression of F4/80 in renal tissue macrophage was detected by immunohistochemical staining. The F4/80, collagen III and
vimentin proteins in renal tissue were detected by Western Blot. The expressions of TNF-a,IL-18 and iNOS were detected by
qPCR method. The results showed that; compared with the model group, TFA could reduce urinary ACR, serum creatinine,
blood urea nitrogen, lighten the pathological damage and collagen fiber deposition of the kidney, decrease the expression of

collagen 111, vimentin and F4/80 proteins in mice renal tissues,reduce F4/80 labeled macrophage infiltration in renal tissue,
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and down-regulate the mRNA expressions of TNF-a,IL-18 and iNOS in renal tissues. In summary, TFA can effectively allevi-

ate inflammatory response in db/db mice, improve renal function and renal fibrosis, and play a role in renal protection. Its

mechanism is related to inhibition of macrophage infiltration in renal tissues and pro-inflammatory M1 macrophage polariza-

tion.
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N il
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GAPDH F:CATCACTGCCACCCAGAAGACTG

R:ATGCCAGTGAGCTTCCCGTTCAG
iNOS F:GTTCTCAGCCCAACAATACAAGA
R:GTGGACGGGTCGATGTCAC
1IL-18 F:GCAACTGTTCCTGAACTCAACT
R:ATCTTTTGGGGTCCGTCAACT
TNF-« F:CCCTCACACTCAGATCATCTTCT

R:GCTACGACGTGGGCTACAG
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Table 2 Comparison of urine ACR in mice of each group(; +s,n=5)

415 db/m % iR 41 db/db fFERIZ BRI B BRI R BB R
Group Control Model TFA-L TFA-M TFA-H
8 Jii] 8th week 131.20 +18.83 2 003.20 £343.38 " *  2272.60 £196.38 2262.00 +£252.76 2332.20 +312.74

12 Ji] 12th week 137.40 +35.77 2908.00 +763.58 * *

16 Ji 16th week 125.00 £19.19 3 146.40 £340.15"

20 J& 20th week 116.20 £17.28 4 454.40 £259.38 "~

24 J& 24th week 147.40 £23.09 5086.00 +180.86 " *

2 064.60 +175.08 2 019.60 +72.20* 1 867.00 +481.67%

3 071.60 £248.26% 2 715.40 +94.69* 2 519.20 +351.00%

4 095.60 +305.60 4 042.40 +136.96* 3 537.20 £472.01*

5001.20 +87.57 4743.80 +187.89*% 4 656.00 +216.68%

TE: S, “ P <0.05,"

*P <0.01; SERIA ¥ P <0.05,% P <0.01,

Note : Compared with control, * P <0.05, * * P <0.01 ; Compared with model,*P <0.05," P <0.01.
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Table 3  Comparison of renal function in each group of mice(; +s)

4151 H i fLRF PREZEA
Group n Ser( umol/L) BUN( mmol/L)
db/m %t HE4] Control 5 13.40 £1.36 6.53 £1.38
db/db fE L] Model 5 120.60 +17.04* * 15.15+0.58* *
W AR TFA-L 5 107.40 +7.94 13.69 £1.13
TR PR TFA-M 5 93.40 +4.13* 13.19+1.63
WIEE AR TFA-H 5 61.20 +7.05" 9.87 £1.50*

TE SR, © P <0.05,7

* P <0.01; SR E,* P <0.05,% P <0.01,

Note : Compared with control, * P <0.05,** P <0.01;Compared with model,* P <0.05," P <0.01.
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R4V BE Col TIT, Vimentin £ F R KB A

bi U & o e

B HERXBRANRESAARERSFEN( x400)
Fig. 1 Pathological changes of renal tissue in mice of HE staining ( x400)
TE:A ~Erdb/m X RZE EEIH HOERMMM A R T HIA SR &4 . Note: A ~ E: Control ,Model, TFA-L, TFA-M, TFA-H.

B 2 Masson fBRKANRBHALRERSFEIL( x400)
Fig. 2 Pathological changes of kidney tissue in each group of Masson staining mice ( x400)
TF:A ~E:db/m 4 B4 BERIZE BEZERARF AL HBE R il 2 B ZER M54l Note: A ~ E: Control,Model , TFA-L, TFA-M, TFA-H.
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Fig. 3 Western blot analysis and optical density analysis of the expression of Vimentin and Col III protein in kidney tissues of mice
TE:A ~ E:db/m X 2L BIRIZE | B2E SR BHAL B8 b R AL BB X R i L s S X IR AL LU, © P <0.05, 7 " P <0. 01 SRR L
,*P <0.05,%P <0.01, Note:A ~E:Control,Model, TFA-L, TFA-M, TFA-H ; Compared with control, * P <0.05, * * P <0.01 ; Compared with
model,*P <0.05,"P <0.01.

RI/INERAR L, IS B H /N RIFHZ F4/80 SHEASH#E X (P <0.05) (Kl 4 Fik4),
FIBEAFRE TR, Hm3e5h miilaiay T 2

G "-‘;.:'p Vo ¥ 1
£ %4 ot
,w?g LA
§ " -
REETE i s, -

B4 HFHNMREHAH F4/80 EEANEN( x200)

Fig. 4 TImmunohistochemical changes of F4/80 in renal tissues of mice ( x200)
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3.5.3 RT-qPCR #&4m &40/ R A LR KR T
TNF-e IL-18 #= iNOS # mRNA %%

RT-qPCR 455 B 7 5 % B4/ BUA L, 5 Al
41/INE TNF-o IL-18 ) mRNA 72 Y 3535 5% -
(P <0.01), ¥ R A0 97 ARG /N B TNF-a |
IL-1B RILE B E TRE(P <0.01) (&1 6), HE5
AR, R BT AN G TR B 4 rh SOE
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®4 NRBEBRAT FA/80 RBANTFHRTEME (v 5)
Table 4 Mean optical density of F4/80 in renal tissues of mice(x £s)
251 0 SRR B
Group n 10D
db/m X} B4 Control 3 57.09 £19.43
db/db #AYZH Model 3 960.34 +285.28 " *
9% ZLF =4 TFA-L 3 461.53 +152.69
BE R I TFA-M 3 170.47 +34.15%
WL R B HHE A TFA-H 3 103.15 +15.92*
TE:A ~Edb/m XF B BERIZE BESERARAN A BB R b i 2 B SR R i s 0 IR L, P <0.05, 7" P <0.01; S5 TIZH L

B .*P <0.05,%P <0.01,

Note: A ~ E; Control, Model, TFA-L, TFA-M , TFA-H ; Compared with control, * P <0.05,* * P <0.01 ; Compared with model ,*P <0.05,*P <0.01.

A B

(o

D E

F4/80

P-actin

4/80/-actin

ES5 ZAMBKMNEEZESTEENREHR M4/80 EERIE
Fig. 5 Western blot analysis and optical density analysis of mouse tissue F4/80 protein expression in each group
A~ Erdb/m X IR ORI 28 R AR IR 4 B8 A PRI A BRSO R AL S IRAL LA, T P <0.05, 7T P <0. 015 AL 1
#,*P <0.05,%P <0.01, Note:A ~E:Control,Model , TFA-L, TFA-M, TFA-H ; Compared with control, * P <0.05, " * P <0.01 ; Compared with
model,*P <0.05,%P <0.01.
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Zo EATEPENE, W RS R . e R S
e, FRATURBILH S A K2 A4k PRI 5 9 114 2 i L
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AR S DIR AR, I 37 2 T8 R 2k 1E
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S B0 20 I i ) R T B AL, X PR
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C57BLKS/J db /db /]l 298 25 ( Leptin) 32 {4 %&
DRI 2 20 [ R 2 2 TRU SR 5 R s s A 1
B2 T4 TR IR KO RAE A R S8 . BIFSE
UESE, db/db /NRAE R U 5T 7 ~ 8 JH I 5 kAR
Bl PRI B RIE 2% , 2 BN PR S HRME ] 19 22, AR
2R A, R M L, R 20 R ) B 8 A B
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#H 40 TNF-a IL-18 71 iNOS BJ mRNA Ri&

Fig. 6 RT-qPCR detection of mRNA expressions of TNF-a,IL-18 and iNOS in renal tissues of mice
A ~ Erdb/m X IRAL ARBIA B8 AR AL B2 20 ot A B8 R R A s S IR LA, " P <0.05, " 7 P <0. 015 SR
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