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[HEE] BHY:ULEE s  1h i 0k Xt 22 225005 A0 8 11 3 (MAPKO) {5 538 6 119 52 0, a5 B /N b o 40 M 461 405, 228 28 W JR
95 B A AE LD . 753k 12 Y db/db /N BB AL 20 W AR R 2 Tk AK 3105 41 (1.6 mg- kg™ ) Fl 25 A W iR 41 (4.7 g-kg™') , db/m
AN IE R Ao WA /N B — MR, 45 24 Wi RIS 12 JEAG I 25 T IiobE (24 h PR 11 R BR 18 /R LIF(ACR) s 4525 12 i s
WORE, W4 i 3 4G DU I ULIST (SCr) L1 bR 2 (UREA) VH M =R (TG) LB EBE(TC) K% A8 & 1 (LDL) 845 s R H IR A R -7
21 (HE) Y (03 T R 25 R (PAS) Y (035 . 5 3% B (Mallory) = (8 4 {0 35 R B i B2 W 4R i AL ZUR R 38 s X oo e i R &
fif 4 =X 52 (Real-time PCR) K /)N BB 41 29 90 41 it #4 AL 86 19 -1 (MCP-1) . CC JE )7 #a L [N T 52 & 2(CCR2) mRNA K ;
PELA AR AR I /IS B 44 p38 B 14 I (p38) WA 1k (p)-p38 .MCP-1,CCR2 ZE 4 3¢ ik , & I 1 73 BT i 12 (Western blot) A& I /]y i
5 2047 p38 . p-p38 .MCP-1 . CCR2 £ FI/K ¥, #R4MET % HK-2 40 i 43y 25 FI 4 R 20 (30 mmol- L) 25 B Fb V0 7 24 1M 75 20 )¢
SB203580 41, 4% 41 4l ffi 15 3% 48 h 7 , JLHL AN RNA FI 2K 4 , 38 i3 Real-time PCR 4l MCP-1,CCR2 mRNA /K-, i i Western
blot ¥ p38 .p-p38 .MCP-1.CCR2#E /K ¥, SR AR A, 452580 5 IE 3 4 L4, 4 4 db/db /) RUAR B 35 Th e
Bl 24 h REE & i ACRI B FE TR (P<0.01) ;452 12 )5, ST AL LU 5K, 25 B 1010 UKD 2 — BRI B ok 3 IR i i 5
Retadh, MBS 24 h JRE A E B  ACR ¥ 2 T 4 (P<0.05, P<0.01),SCr Fl UREA it # F& K (P<0.01) ,TC . TG . LDL /K - I i %
K (P<0.05,P<0.01). SHLMIL AL, 75 P b 30 0URE 2H 55 B (0 () /s B 4 0400 405 B B I o & A Ak /K S W 8 B3, rla 3 0 48 % B
W /INER I 28 A L3RRS IR PR AL U8ES , PCR SR 1 414U MCP-1,CCR2 mRNA 3 ik 2 3 4% (P<0.01) , Western blot {718 15 41
Z p-p38 . MCP-1 ,CCR2 & [ %3k I E FEML (P<0.01) , B 41 4 p-p38/p38 .MCP-1,CCR2 % ik B B A% (P<0.05) . &AM,
SRR L B, 25 B AL B BURE B 25 1ML 3 41 MCP-1,CCR2 mRNA 3 ik . 3 [k (P<0.01) , p-p38/p38 \MCP-1,CCR2 & 13 1k ]
B REAR (P<0.05,P<0.01), £58 - 25 5 Ak 15 50K 1T LU S5 db/db /s BEUBEIE AR, B AR 24 h R 4B (A FIIR ACR, 23 B IRk, I ek
B B BN BN B, 0 BN L R A0 R L L AL T B R i p38 MAPK {5 5l B L Ul 2 MCP-1/C CR2 3 T
S
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[Abstract] Objective: To explore the mechanism of Yishen Huashi granules in alleviating renal tubular epithelial cell

injury and relieving diabetic kidney disease by regulating the mitogen-activated protein kinase (MAPK) signaling pathway.
Methods: The db/db mice of 12 weeks old were randomly assigned into model , dapagliflozin (1.6 mg-kg'), and Yishen Huashi
granules (4.7 g-kg'), and db/m mice were used as the control group. The general conditions of mice were observed, and fasting
blood glucose and 24-h urinary protein and albumin-to-creatinine ratio (ACR) were measured at weeks 0 and 12 of administration.
After 12 weeks of treatment, the levels of serum creatinine (SCr) , blood urea (UREA) , triglycerides (TG) , total cholesterol
(TC) , and low density lipoprotein (LDL) were measured. The pathological changes in the renal tissue were observed by
hematoxylin-eosin (HE) staining, Periodic acid-Schiff (PAS) staining, Mallory staining, and transmission electron microscopy.
Real-time PCR was employed to determine the mRNA levels of monocyte chemotactic protein-1 (MCP-1) and CC chemokine
receptor-2 (CCR2) in the renal tissue of mice. The immunohistochemical assay was employed to examine the expression of p38,
phospho-p38 (p-p38), MCP-1, and CCR2 in the renal tissue of mice. Western blotting was employed to measure the protein levels
of p-p38, p38, MCP-1, and CCR2 in the renal tissue of mice. HK-2 cells cultured in vitro were grouped as follows: negative
control, high glucose(30 mmol-L™"), Yishen Huashi granule-containing serum, and SB203580. After 48 h of cell culture in each
group, RNA were extracted and the levels of MCP-1, and CCR2 mRNA were determined by Real-time PCR, proteins were
extracted and the levels of p38, p-p38, MCP-1, and CCR2 were determined by Western blot. Results: The in vivo experiments
showed that before treatment, other groups had higher body weight, blood glucose level, 24 h urinary protein, and ACR than the
control group (P<0.05,P<0.01). After 12 weeks of treatment, compared with the model group, the Yishen Huashi granules group
showed improved general conditions, a decreasing trend in body weight, lowered levels of blood glucose, 24-h urinary protein,
and ACR (P<0.01), reduced SCr and UREA (P<0.01), and declined levels of TC, TG, and LDL (P<0.05, P<0.01). Compared
with the model group, the Yishen Huashi granules group showed alleviated damage and interstitial fibrosis in the renal tissue as well
as reductions in glomerular foot process fusion and basement membrane thickening. Moreover, the Yishen Huashi granules group
showed down-regulated mRNA levels of MCP-1 and CCR2 (P<0.01), reduced positive expression of p-p38, MCP-1, and CCR2
(P<0.01), and down-regulated protein levels of p-p38/p38, MCP-1, and CCR2 (P<0.05) in the renal tissue. The cell experiment
showed that compared with the high glucose group, the Yishen Huashi granule-containing serum group showcased down-regulated
mRNA levels of MCP-1 and CCR2 (P<0.01) and down-regulated protein levels of p-p38/p38, MCP-1, and CCR2(P<0.05, P<
0.01). Conclusion: Yishen Huashi granules can regulate glucose-lipid metabolism, reduce 24 h urinary protein and ACR, improve
the renal function, alleviate the renal tubule injury caused by high glucose, and protect renal tubule epithelial cells in db/db mice by
reducing MCP-1/CCR2 activation via the p38 MAPK signaling pathway.

[Keywords] diabetic kidney disease; Yishen Huashi granules; db/db mice; p38 mitogen-activated protein kinase (p38

MAPK) signaling pathway; kidney flaccidity
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A 2 (IL) -18 . 1L-6 ., PR A% 40 i a1k & -1
(MCP-1) il Jjfr 98 3K 56 A F - (TNF-a ) 1) 2 35 , & B
p38 7£ DKD H B 3 4 E S o i FH p38 Wi iR 1k
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(ROCK 1) 15 53 % ol 3% DKD K B 5E , T 0 4%
AT -kB(NF-kB) . IL-6 .\ TNF-a 7K F", I fig i /b
(= N R S ORI A D 1 U5 WO 11 5
DKD & J& . SR £ B 16 00 UKL ] 455 p38 1% 5 il
% NORE B NG B PR VR T S IR, A SY B e
T AR P S R A1 S, WS 25 AT 50K A DKD
Hi X p38 MAPK {5 53 [ 1) 52 ) , 8 9% 45 ' Ak 1 55
K497 DKD A AE FHLE
1 ##
1.1 3 36 H 7 8% SPF ¢ it db/db /N L, 14
Ji i (39.40+1.73) g; 10 2 db/m /N ERL, 45T 5 (29.48+
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1.33) g, 7% MRS LR sh WA RA A L s )
A K IE g 5 202247475, VF AT 3IE 4 5 SCXK ()
2021-0013, 5255 2 4y 1) 5 T b 5t v B2 25 R 2= 3 W) s
W, i 24~26 °C , A X 50%~60% , F HHARK |
WE, ALBo@Edd s EYRELR Y0
B 5L 43 10 B R (/8 #L 4 *5 BUCM-2022082403-
3181).

1.2 4 ffg  HK-2 4 g (ATCC A W] , %i 5 CRL-
2190TM) , & 10% Jii 4= IfiLi& (FBS) i) DMEM 5 5% %k
IR LM 1% H -85 5, 5 T 5% CO, 1Y 37 °C1H
T35 FRAR v AR OO 0O K T A M R A T S

1.3 2 5iRA 28 E BRI R E 2 A
FR 2N ], [ 25 4 5 220090250, 415 20210802, 254
W NS B AR RE FE EEE ETE.
MG BB B AT R R H L A
FHE HUAK 10 g/4% ), IR 4% 51 4 B (AT H0p 1) 5 1 25 4
RN &) B 25 Uk 120170040, 41t 5 NH3205, HL K
10 mg/Fr ), % L L 22 4 (b s b 2k ) 2 W) L iS5
020402) . FR fd it (1 8 F 00 3k ) & (b e Ae e A
Y1 AR B FE B, 525 HY-G0002) ; H 3 =5 (TG)
SEIR & K NS 8 1 (LDL) P s 38 790 & L JIE &
Fig (TC) M 22 1250 & LEF (SCr) Ml 2 7 & R &
(UREA) M 2 3270 & (b AR b 4 A4 BB 80 A PR
N H L $8 5 4y WSk HY-N0030. HY-N0032, HY-
N0029 . HY-N0017 HY-NOO15) , ¥ /R A i 4 2
WO ) (e 3% R S B N He R AR A AL 185
P1255) ; BCA & 1 & il fl & . RIPA 2l & (1
it 41 1 59 Cocktail | # B& B #11 ll 77 Cocktail , TRIzol
(AboT =2 R 8 R B2 A RS W] 484543 51 O B5001
R1091.C0101.,C0104.R1000) ; 75 A &K Y& 0 e
Py Mallory = L 4% A3 7] & (L REE R
AR, 5255058 G1080.G1100.G1355) ; 4 &
et (PAS) W (AL I AR AW ARG R A AL 485
DGO0005) ; H1 B [ 22 W (R ZE 4 IR A R A BR A
A, 4% G1102) ; cDNA i %% 5% it 7 & . Go Tag®
Green Master Mix (b 57 3 3% 22 #% 4= W £ R A R 2
"L, 55 00 A A3500.M7122) ;p38. 8-l sh & H
(B-actin) PLiA (3£ [H Cell Signaling Technology /A ) ,
T4 B A #4511 ,#4970) ; B 2 1k (p) -p38 MAPK
(Thr180/Tyr182) i & ( % H
Biotechnology /A A , 1% %5 YP0338) ; MCP-1 #i 4 ( 3£
Thermo Fisher /A 7] , 5% 5 MA5-17040) ; CC % ¢
AL 32 7k 2(CCR2) (RN = 8 AW H R A BR A
A, 485 16153-1-AP) ; I 41 % 1gG H&L (HRP) |
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Immunoway

W =EHe /b B A Bk A G (1gG) H&L(HRP) (9% [
Abcam A 7], 18543 51 4 ab672 .ab67891) . DMEM
K5 7% 3 (€ [ Invitrogen /A 7 , % %5 C11885500BT) ;
FBS . ¥ -fif 55 2 1R & W (DU IE 47K 2B W) B A R
28 AL RS 4 5 G8003,.G4003) ; SB203580 ( H [H
Selleck A , 55 S1076-25mg) .

1.4 X4F H-7650 A& S5 ( H A H LA | ),
OneTouch Verio Flex il [f1 4% ( 3€ F 38 4= /A ] ) ; BS-
420 19 4 [ 3h A= A6 A CER Y102 B A= 1) B 97 W 7 Il Ay
A R 2\ ), 800TS % g 45 43 M 4L ( 5% [E BioTek 24
A )5 153B AU RAY  552B U HL UKk Y . CFX Opus96
AU 52 26 6 a2 A W 8 X )2 N7 (Real-time PCR)
(32 [ Bio-Rad A wl ), G : BOX U ¥%E He 4% & 48 (5
Syngene /A Al , ) , ECLIPSE 50i ¥ i % ) 2% W i3 s
( H 75 Nikon Z¥ ) , B5060EK %I CO, {8 Ji. 35 #5 4 (3£
[&] Thermo Fisher 23 7] ) , TH4-200 % 8] & & f#% 45 ( H
A Olympus A #J ) o

2 Ak

2.1 YL

2.1.1 BRI E S Ry gy N
I A} 3 N PR MR S R R A R AR s IR I b, LA S
JE I >11.1 mmol- L Ay W bR A5 A0 22 46 i Jirp
/N BRBIAF A 0 RO A AR bR o Bl R /N B R
8 R A 24 h R, 4 3l A A ORI PR it 11 2
FPR UBE 3530 R s 1 28 /R WILIEF (ACR) 7K F
24 ACR>26.5 mg-g' i}, i tA iy DKD 3l 4 45 A1
db/m /)y BUME 4 15 % 41, db/db /)y [RHR 98 14 5 2 Bt ML
Gy R BRI AL KA 51 1 4R 25 B AR IR OB 41, A 4
12H,

T P A0 R AIURE 4% FEK 6 i AR ., 4 B Ak

LRI K 4 B e e RN I PR 245 390 4 9.4 % 40 55, 43
B M 4.7 g kg Il 1.6 mg-kg', ¥ /NRIEATHEH 5 1F
21 db/m /)N BRI A 25 db/db /I BRUFH 25 AR R 25 B 1
KHEF &I 0.1 mL- (10 g) " PR Bkt 50 B (R,
H LR, ELL 25 128 o 785550 1 72 db/db /)
RESMET:5 H,
2.1.2 BESVIR AEh 12 8T, 4 40 BUE I T
1% J U L 2 40 W (50 mg- kg™ ) JBR %, % FH 4% IR 35k
B, # % 2 hJ5 4 °C,2 500 r-min™, B .0> 15 min, &
A2 8.4 e (R [A]) , 43 B3 L3 o B 000 O,
B /N0 25 B i 7 A 20 R B, A B R KOO U L R
#8535 20 UM B AU, 72 10% HE [, HOAS
1 mm’ B R T 2.5% 5 Ak R 1 T AR
HBEFEAS
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2,13 — Otk Ol AR B A AR SR/ B — i ®1 514F3

RS BREEEN B A HEUOKES, B3 HID Table 1 Primer sequence

3/ BB A TR il JFI(5-3") K /bp

2.1.4 /DN B KSERI S RIES R L2y MCP-1  Liff CACTCACCTGCTGCTACTCA 280

12 Ji J i 5t/ BRURE 9 23 W il A, /s BRAS & ) A ] —
UM R B0/ BRUR AR T R b SRS T /) LR
2 1ML H -

2.1.5  /NERUREAE I Al N BRI AR 45 24 A
Koo 25 12 A Ja W B /I BRI, 90 5% 24 h BVR i IR
VAR 1P VR A R R e AR T, B P v R ot
BCA M &, HE /R 24 hIREH S &, £ A3E
AASCRG U PR LI sk it 2R 1 i TS ACR.
2.1.6 I AEA LR ARG I oV a4 A s AR Y
il SCr .UREA . TG .LDL il TC ()% # .

2.1.7 HAHLWEFE ST 10% Hrk AR R AR TE
€ /N BUEOIE 24 by W OB OK LA B A B DD A
(4 wm) , #4795 A Z-HH20 (HE) . PAS il Mallory 4%
0, LS B 2 2045 K B 0 A% o R 3 B F - 0
BE(TEM) W58 5 2l 2V T4 44 .

2.1.8 A AR A O R GE /N BUE IE [
FE YA R R 2,007 0, R R0 0 A K Wl R h 2% ol
i (PBS) ¥ J5 A 0.01% Triton, 37 °CH% 7 10 min;
PBS ik 3 %K, £ K 3 min; A H,0,-CH,OH % IR % &
10 min, f3 3% BT JE A& 5 (98 °C) , £ 1A, i in—$i p38
(1:100) . p-p38(1:500) . MCP-1(1:200) . CCR2
(1:200)4 °CiF % , %k H PBS Mk )5 , — 41 37 °CIE &
30 min, DAB & 4 , 95 R R Yet% , SWERE FE LK, —
R B e v MR I B o e BUEE N AR R B
2H BE AL E B 6 > #0 BF 7 ] Image T8 20 B 444, il
PR ek Uk A R S TN A

2.1.9 Real-time PCRAG I 'E 4141 mRNA £ik  H
/NEUE 120 100 mg F oK b BT, A T8 1) TRIzol
S 1 mL, LB A IR R UK S 10 ming AT =5
F g , 4 °C .15 000 r-min™, B> 15 min, B2 K
P NG N R N A - I T = NIy
VEVRDLTE ; T i RNA R B S 2l e BG4 s )
& UL A T R R SRR R W AR 42 °C
15 min, 95 °C .5 min, 72 °C .5 min, 4 °C{#7¢ ., Wik
SR J5 i RN AR R T8 L HUAE 95 °C L 2 min G
95 °C,155;60 °CiE k 40 s, T 4L 40 MEIR, L) 224
T Sl h A T Y TR (W) B A R F
At Wk 1,

2.1.10 25 I Bl v (Western blot) £l B 2H 21
| RIE B R BRIk R K I p38. p-p38.

I TCAGATTTACGGGTCAACTTCAC
CCR2 I if GTTACCTCAGTTCATCCA 117
N CAAGGCTCACCATCATCGTAGTC
13 TCCTGTGGCATCCACGAAACT 315

B-actin

T GAAGCATTTGCGGTGGACGAT

MCP-1 . CCR2 & 1Kk, WU RAE T -80 °CrK48
A9/ BB 12, 55 T B 2124 100 mg, BY %, AR HER
KGRI A W AT A1 vk b R KR
4 °C, 15000 r-min", &[> 15 min, B )25 (15,
MR E G BCA B E A b AR P
100 °C, 10 min. % 10% SDS-PAGE i , & 14 L
i 30 g, HLVK T R B 5% AR W Ry & iR A
2 h, A B OB S B BT 4K p38 (1:2 000) | p-p38
(1:5000) .CCR2(1:1000) .MCP-1(1:2 000),4 °C
B, AR R JE BT (1:2 000) % ¥ 2 h, i 0
ECL &G, T % R G Bt , Image J R 43 M1 &
Xt kIR BE A HEAT 5387 o
2.2 YIS
221 FAMEH %S SPFYMENE SD K 6 H 6~
8 JE Y, A T it (200+20) g, W H B DUAR (A6 50) A= 9
HARARAF A M UEG 5 SCXK(51)2019-0010,
KEFEAL o R EH A 25 Mg, B3 H 52
I 7R 20 B H e Al PR R 24500 &2 09 7 4%, B 3.5 g- kg
F T g B AR UKL S O 2 DL B K
B LG JE B, K g U8R & 2 s
T-80 °CHtifE % M -
222 YIS 425 % HK-2 41 5 Ffh T
100 mm 15 33 ML, B AN LR AR 5% 10° 4> 400 i, 75 41
Jit A Kl 2 50% 22 A7 B, B 4 G I3 K 7% 3 R A
24 h, FEHL 3 25 A e 4 . SB203580 4 | 4
AV R 25 TG A1 . 45 AL 7 8% JE 2 K R
I {5 DMEM $% 3% & 55 55, Hox & 241 00 4 o i Bl
DMEM 5 3¢ % (4 % B 30 mmol- L") 15 3% , Hivh i
B 20 L 8% JC 245 K BRI I 15 5%, 4 ' Ak 10 Uk B 24
I 3 40 LA 8% % B Ak I Uk K R W R 5
SB203580 #1 Lk p38 411 il ¥ SB203580 Fl 8% JC 25 K
BUoam v RE R, M 4l S #R [15] . SB203580
10 wmol- L, 7E£5 245 /i 2 h i A HEAT P 4 . 4% 40
T 48 h )5 $2 B4 s RNA ALK [ .
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2.2.3 Real-time PCRA; 40 it mRNA K35 40
Ki 9% 48 h, il A TRIzol 24 ¥ 1 mL , K 41 i &1 F Uk
£ PR U RNA #4F (30 5% 5K & J¢ Real-time PCR 45
BRI 2.1.9 30, 51 4 A= T A4 TRE (B3 ) B0y A PR
o E A i, IR 2,

*x2 SlME

Table 2 Primer sequence

519 JF30(5-3"7) KB /bp

MCP-1  E## AAAGTCTCTGCCGCCCTTC 171
T CTTGCTGCTGGTGATTCTTCTAT

CCR2 L3 TGGCTGTGTTTGCTTCTGTC 230
Fiif TCTCACTGCCCTATGCCTCT

B-actin " }if CGGGACCTGACTGACTACC 292
T TGAAGGTAGTTTCGTGGATGC

2.2.4 Western blot Kl 40 ffd 85 1 %38 40 A o0 41

Ki g% 48 hJ5 , il A RIPA & 1 24 fff W, K 4t i 1) T Ui
£ U 9 M Western blot 2 E[A] 2.1.10 77

£33 #HmEWEFHIT db/db/NRIEREREIE (x£5,1=6)

2.3 Gl EE SPSS 26.0 itk #E AT 484
P XA ES SRR R X £ s % R
FHERLPR 22 07 22 0 BT ilb AT LA, O 25 5% IR/ |8 36 1k
22 5+ (LSD) K 46 , Jr 22 R 55 I 1% H Dunnett's 73 %
ST, DL P<0.05 £oR R A G4 E L.

3 £5

3.0 5 B AL VR EURE X db/db /)N B — IR B0 R AR I R
BRI Y2500, S5O0 W 4L b A, B A /N B B
K ZERE, B AR EZEFE, BORIR, IGhEWE T
W, I JRE I8 RN 1 BRE 107 HE B, B o AROK B
1E W 410 B3N, 5 OE W 4 A, 4% 41/ BUAR R &
3 T (P<0.01)  FEAIL] TR A% 51 v 21 25 B AL T
Wkl Z 18] 25 52 E G2 8 Lo LIk 51 i R 25
B AR RIURE T 10 12 S8 S N B — R B —
R AR T B A5 2 3 8 S T AR R B Y e H
5 IEH A g, AR A kR A i 4R 2% AR I
g AR B Y B3 TH(P<0.01) SRR L ER,
S Z AT 22 SRS . W3,

Table 3 Effect of Yishen Huashi granules on body weight in db/db mice (x+s,n=6) g
2154 Flit /g kg % 2 3 6 J 9 124
EH 4 29.70+1.32 31.78+1.29 33.08+1.53 34.72+2.14 33.32+1.75
R 21 45.67+2.86" 48.25+4.78" 47.47+4.93" 48.62+6.50" 44.98+7.89"
oy TR El 0.001 6 44.63+2.28" 45.43+1.87" 45.20+1.98" 45.85+1.50" 42.35+3.04"
25 B Ak R 1 4.7 45.7743.56" 46.95+5.25" 45.22+5.80" 45.35+6.42" 39.93+3.74"

T HIEH 4 Y P<0.01

3.2 5B RN EUR X db/db /N BB YR 45 2
T, 5 1E 8 4 P BT AL A B v 2 R 35 R
SURL A /0N B2 I I B 4 AR 2 35 T i (P<0.01) . 45
212 il e, SRR LA, TR RS A v A 25 AR
UKL 20 /N BRL 25 L I W 98 A5 2 B 3E R B (P<0.01) .
W4,

F4 HEBURFHI db/db/NREEMAEN TN (X+s5,0=6)
Table 4 Effect of Yishen Huashi granules on blood glucose in

db/db mice (x+s,n=6) mmol-L"’
4 51 M hk/g kg 2T 124
IEH A 8.68+0.96 8.88+0.93
TR 2] 28.20+1.90"  28.18+3.09"
ey i ZIREFEl 0.001 6 27.70+3.88"  21.11+3.49”
25 P Ak I R 21 4.7 28.52+2.83"  23.81+2.28?Y

T S IEH A B VP<0.01; 54 82 P<0.01(£ 7.4 8,
F10[[)
. 62 .

3.3 35 B AL IR BURL X db/db /B 24 h R E A E &
KPR ACRIIFEI 4R 25T, 5 18 4 b 3% BRI 4
KA B VA g B AR ORI 4 /N BR 24 h IR B E
HOFR ACR ¥ 5 25 71 55 (P<0.01) . A2 128 )5,
Ej ARV LR, A% B i 2 K 55 B AR T AURE 4 /)N BR
24 h R 11 5E B R ACR B | F [ (P<0.05, P<
0.01). W35,
3.4 g B AL R G db/db /N BUE S BE LI RR Y B
W IR L2 12 G, 5 E 4 R B
20 /N Bl SCr UREA 2 # I F+(P<0.01) . 5 #EAI 4]
P, A 46 51 v 21 5 25 B AR IR ORI /N R3S B 25 R
B (P<0.01). IfLAS 7, 4525 12 8)5 , 5IEW 4 1
A BRI TC . TG \LDL 3 EF+(P<0.01) , 54 A
41 R TR A6 5 i 4 5 25 B AT FURE 4 2 B BT [
(P<0.05,P<0.01)., W6,
3.5 &5 B AR IR EURL X db/db /N BB UE G Y R
HE 28 5 R | 1E 5 415/ Bk B /N K TR) T 25 7
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x5 HEUEHAIdb/Ab/NR24WREEAEER ACRMEM (x+5,n=6)
Table 5 Effect of Yishen Huashi granules on 24-hour urinary protein and ACR in db/db mice (x+s,n=6)
24 h R 72 i /mg JR ACR/mg- g
21 %) /g kg - I
25 2 i 12 25 2T 124

IEH A 0.89+0.30 1.14+0.48 13.07+2.45 28.8245.76

A 2] 5.1140.49" 12.01%1.42" 68.47+10.99" 135.83+15.98"

bey - ZIRE 0.001 6 5.06+0.60" 8.24+3.73% 71.92+15.44" 113.43£12.917

5 B b I Wk 41 4.7 4.89+0.65" 8.77+3.10% 73.89+7.02" 112.58+15.72Y

TE: SIEW 4 " P<0.01; S B4 A 2 P<0.05,VP<0.01(% 6.4 9 % 11 7))

*F6 BB BAIT db/db /RIS .S HAERI RN (A+s,n=6)

Table 6 Effect of Yishen Huashi granules on blood lipid and renal function in db/db mice (x+s,n=6)

21 5 il /g kg SCr/pmol- L™ UREA/mmol-L" TC/mmol-L" TG/mmol- L LDL/mmol-L"
EH 4 39.01+5.43 6.57+0.53 2.17+0.25 0.68+0.05 0.08+0.01
H 20 2 59.17+5.62" 9.97+1.86" 3.53+0.52" 1.71£0.34" 0.24+0.03"
oy i ZIREFIE] 0.001 6 46.60+8.98% 7.55+1.29% 2.76+0.61% 1.17+0.20% 0.13+0.03>
i 5 1010 WUk 41 4.7 48.34+4.32% 6.90+0.83° 2.78+0.37% 1.29+0.23% 0.15+0.07>

TEH BB 2 vh R L N ok R 20 i B S T v B2
AL BNV ZEGE BN BRI R, T 5T 4R AE 40 1 = 1
S50 B UL 5 A B A T BORE 2 0 IR R 5 v 2 v i P
BB —E W E . PASHE BN IEH A B /NR R
I DX T 5 AR 2 VR /DN B AR IR T AT UL ) A
i B A UL 4 RT3 K 2 v 2 T AR R 5 A W

Mallory

3% . Mallory 448 7, IE 7 41 B /NER (/N
(0] 5T 45 0 1E K B ZH /0N B /NS DT L/ Bk
ZR 8 DXRT L K e i D AT A TR, 2% Ak T R
20 R 3k 5 e 2 /) BRUEE A g £ 4 2R ORI D £
£ A e I R = o1 R A A el
UG

W AE R AL BRG] CakAg H1 4L 5 D. 25 B AL W B0k 40 (&1 2-1- 4 [R] )

B1 #H=SWEBBX db/db /RS EFERGAIRIE (x400)

Fig. 1 Effect of Yishen Huashi granules on renal pathological injury in db/db mice (*400)

TEM WLEE /N B /DN BRORE AR 28 4 e B, T 4L/
R 22 58 JE 2 g ¥ — , O R R, e A L A R B IR
FLI, HE 51 5 55 5 5820 /I U /D 3K R BB I

AR R Y BeME R R R S BTz Bl A
Ky SRR LR, IR A% A1) e LR A5 A I BORE 2
/I BV /N RO B AR AL A AN ) R B ek o IR 2.
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B2 2%'SRBAN db/db /R B /NVEKE MR AR A M S
GBS EE, <15 000)

Fig. 2 Effect of Yishen Huashi granules on ultrastructure of

glomerular podocytes in db/db mice (TEM, x15 000)

3.6 3% B Ak W R X db/db /N BB 41 21 MCP-1,
CCR2 mRNA RIAMFE M 515 4 L, Al
2H /N BUFF 40 20 7 MCP-1,CCR2 mRNA £ i5 B %
FH(P<0.01). SRERIA AL, Tk A% 51 ¥ 2 R 45 1 Ak
1 FURE 241 /N B MCP-1,CCR2 mRNA % 35 i I 3 )i

s
lf.'--.':. b A
\ s

p-p38

p38

RURETY 39 CERE Th e R
S 2 2

A .‘.' 6 23 e

b

| (0
MCP-1 't -,',?\i-e?".
B Sy
R
YT
R
AP .“, P aes

CCR2

B(P<0.01), W7,

®7 #E4IE BT db/db /R MCP-1,CCR2 mRNA R A # 5
fig (x+s,n=3)

Table 7 Effect of Yishen Huashi granules on expression of MCP-1
and CCR2 mRNA in db/db mice (x+s5,n=3)

2 5 Fl 4 /g kg MCP-1 CCR2
4 1.00£0.08  1.00+0.06
AL 4.38+0.18"  7.77+1.39"
ik HE 5 2L 0.001 6 1.80£0.19”  2.58+1.11%
i B b L 40 4.7 1.56£0.31”  1.71£0.54%

3.7 5 B 4k R X db/db /) BROE 41 4T p3s
MAPK .MCP-1.CCR2 %& (A £k 52 #2401k
SR Won 5 IE R A R BB AN BUE 418U D
BRI /N 40 B th MCP-1,CCR2 % 11 # 35 7K F
BEHIN(P<0.01) . AR ZH FUHE , k4% 51 e 4 F
7 B A0 UK 20 db/db /)N BB 41 21 MCP-1,CCR2
Tk W T FE(P<0.01)., H5IEHH K, A
N BB ZINBR B /DN A i IO N 4 i A v p-p38 AR
FIk W E I (P<0.01) , SHBIRIA L HE, ik 4% 51 e 20
36 B AL 10 Wk 4 p-p38 TR 1 ik 3 F R (P<
0.01). 41 p38FEH KL EF LG IT¥E L,
LE 3. %S,

B3 =SB BAIXT db/db /MR p38.p-p38.MCP-1.CCR2E B RERIE NI (Hgdlfk,=x400)
Fig. 3 Effect of Yishen Huashi granules on protein expression of p38, p-p38, MCP-1 and CCR2 in db/db mice (IHC, x400)
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*8 #HEWRBAINT db/db /N p-p38.p38.MCP-1.CCR2 EARIEMEIN (X+s5,n=6)
Table 8 Effect of Yishen Huashi granules on protein expression of p38, p-p38, MCP-1 and CCR2 in db/db mice (X+s,n=6) %
21 51 il /g kg p-p38 P38 MCP-1 CCR2
EE A 13.38+1.76 11.83+1.86 6.94+0.92 12.26+0.81
R 26.15+3.05" 12.41+1.00 25.48+2.56" 23.91+4.02"
ik HE 5 2 0.001 6 17.84+1.55” 12.1043.13 11.70+3.34% 16.44+2.00
5 B AL SR 21 4.7 16.47+2.51% 12.08+2.03 13.36+2.03% 14.68+2.61%

3.8 &5 AL UK X db/db /N BB £H 4 p38 MAPK
55 CE N R AMFEI  Western blot 45

BN, 5 IEH A e, A 2 /N B 2H 2 p-p38/p38 .
MCP-1 Fl CCR2 & H R ik W ¥, 2 5 A 4e it

B X (P<0.01). SBIRIL AL, 35 4% 51 i 4 p-p38/
p38.MCP-1 #il CCR2 7 [ 23k W] g 38 /b (P<0.05, P<
0.01) , % B 1k 1% Wi ki 4H p-p38/p38 .MCP-1 Fl CCR2
R IR I B (P<0.05), WK K4,

£9 HEWRFHIX db/db MR p-p38.MCP-1.CCR2E AN RIZAEHFM (r+s,n=3)
Table 9 Effect of Yishen Huashi granules on relative expression of p38, MCP-1 and CCR2 proteins in kidney of db/db mice (x+s,n=3)

21 51 Fl /g kg p-p38/p38 MCP-1/B-actin CCR2/B-actin
EH A 1.00£0.20 1.00+0.12 1.00+£0.30
R 41 1.59+0.07" 2.10+0.08" 1.64+0.07"
oY i 7RG FE| 0.001 6 1.13+0.24% 1.27+0.38Y 1.20+0.15%
25 5 b I Wk 4 4.7 1.21+0.10% 1.48+0.45% 1.22+0.07%
- - - F10 'SR BAIX HK-2 482 MCP-1,CCR2 mRNA 8 X & i
-p38 38 kDa
b SR (x£s5,n=3)
Table 10 Effect of Yishen Huashi granules on relative expression
p38 m. 040 of p38,MCP-1 and CCR2 mRNA in HK-2 cell (¥+s,n=3)
) - s b B /% /B-actin /B-actin
T A4 6.25+0.63"  4.53+0.90"
B-actin “ . SB20358041 107 239034 2.57£0.19”)
i B Ak Y BORE 5 24 1 TR 41 8 2.19£0.19”  2.00+0.33%

A B C D
4 db/db /MR B BE P38.p-p38.MCP-1,CCR2 & B KXk
Fig. 4 Electrophoresis of expression of p38, p-p38, MCP-1 and
CCR2 proteins in kidney of db/db mice

3.9 g5 B b URL X BE 5% 9RO HK-2 48
MCP-1,CCR2 mRNA Kk 5Z 0 Real-time PCR
SRR, 523 HA R, @ B4 MCP-1,CCR2
mRNA Rikw B FE M, ER A5 E X (P<
0.01) . 54l L, il 7] SB203580 41 i 4 &
1k 15 kL & 25 1ML 38 41 HK-2 40 g MCP-1, CCR2
mRNA £kt FW D, ZRAFH 152 L (P<
0.01), L% 10.

3.10 5 B AR UK X OB B R 9 HK-2 40 ff p38
MAPK .MCP-1.CCR2E FH Kk Em S5 H4
o #52 , T B 4H Hh p-p38/p38 . MCP-1 Hll CCR2 #F H %
N ERN, 2 54 %2 & X (P<0.01)., 5 HG

T YRR 57K pmol - L

ZH H %, SB203580 41 p-p38/p38 . MCP-1 F1 CCR2 &
MRk a B B b, 22 7 A geit 5 5 L (P<0.05, P<
0.01), 3 B 1k 1% UKL 75 24 1Ml 95 41 p-p38/p38 .MCP-1
M CCR2EH KL B BIHAD, ZRAGITFE XL
(P<0.05,P<0.01). WLzE 11,145,
4 iTig

DKD J& T~ H B 27 T 1 ' e 1 i 9 6, AR 5
It AR R 23 A A B 7 TR T Bt BT AR . TR R A
AT AR ST S DKD FEAE AL, “ AR HE 7 DKD
A B W R IR LB R R S IE 5 AR 528 DKD H
ALTE R R R T 4 T AR, A
U R O R % V), DKD AR 1 R, s bk |
SMLTHREI A N Z B R T B Rk MG T R
AR = 42 s DKD 7K I 8 1 IR 5 M8 is e 2k o
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F11 FH 'SR PR X HK-2 20 8 p38 . MCP-1.CCR2 E X R EBH M (f+s,1=3)
Table 11 Effect of Yishen Huashi granules on relative expression of p38, MCP-1 and CCR2 proteins in HK-2 cell (x+s5,n=3)

21 5 TG H% p-p38/p38 MCP-1/B-actin CCR2/B-actin
EH 4 1.00+0.04 1.00+0.18 1.00+0.08
=y 1.18+0.04" 2.18+0.10" 1.56+0.06"
SB203580 £ 10" 1.06+0.05% 1.54+0.34% 1.13+0.19%
i B T T R 75 24 1 T 4L 8 1.01+0.11% 1.67+0.22% 1.08+0.19%

Y RN R B O pmol - L

* m 40kDa

CCR2

p

35 kDa

A B C D
T ALS 4B R AL C.SB203580 41 3 D. 45 ' Tk I URE 5 24
Il 35 28
5 HK-2 48 p-p38.p38.MCP-1.CCR2 EH RiLHk
Fig. 5 Electrophoresis of expression of p38, p-p38, MCP-1 and
CCR2 proteins in HK-2 cell

KT AR BRI AR & 1 2 4 I IR 52 B A
WF5E TARE S I B2 7 B, IA O DKD Hh $OR iR 5 |
P98 180 25 g B W A B IUE PR ORE BRSSO AE AT 8O
B Py R B R LS R BT AR S A T A
A B A5 R T BOE EZE BRALAE R [ S BB TR
HLORASBECRET,

g AL R IURE AR iR T 2 BT T B 4
AR E R, T FH £ 18 W 6 S ke s R A
BE, i PR b n] WLAR R DU B H s b
6 50K B A 450 I R [ DKD AR R AT L0
ANME IR R R AR TR B A R R 5 HE
KW A TR W UR B A R R, PATE B £
D AR ER K 1 1 1 A BURE L AT T IA T B R T
IE DKD & B IR KA g AR ROk
MAZ I AR RS FE CER T
B XS B AT VR B R R AR R
Mo ITHUASHE R AR, ~HRMICA, 8
BC 55 AT TR FHA K, Sl TR 2505 B B RGBT Ak i
BRI, AR RS RS A A KB 0 8
PRNE B R B B AU, A SR ISR, A
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B RAGNR R RS . 2 ETHH
AL 25 EAIR FUK I 2T, AR R 5
A 15 KL E A 45 DKD K BRURE 205 S RE W20 1l
T8 M5 IR R E P K

MAPK 15 5 i B 2 )12 £7 76 T Wi 2L 30 9 40 g
PR LRI 4 22 o 4 L A/ I T T 22 2R - O 2 TR R
HE, 255 R0 S AT 5 2 %0 E 2
B2 — BB AL R RAEME S, M HE RE T R E
p38 J& T MAPK ZK & th i) — Bt , MAPK %K Ji& £l £
c-Jun 2 HE K I ¥4 B (JNK1 ., INK2 F1 INK3) . p38
MAPK (p38a.p388.p38y Fl p308) Fl 41 i 41 15 5
7 W (ERK 1R ERK2)™ . B4 p38 BEBL T 12 1Y
20 A1 S K R T 81 QR A R AN A
I K A A B2 p38 MAPK Bl i J5 25 A4
it 5% 2 A% B A0 A v L S0 T T R S S i R
S ST I 1(STAT L) B R 1 R e 4R 45
5 1 (CREB) F# G 7 5 B+ 1(ATF1) 45 LA 5 4
ML T RE . BIFIE 2B, 0 1) p38 MAPK 7E 5 ik
fig I 4 6 MCP-1 B 41 il 4 4k 25 11 -3(MCP-3) |
IL-18 & TNF-a 7E N 1 2 Fh ¥ 1k I+ B R ORE I+,
S| % ey 9 A, A2 2k B AR 45107

Ak R F 4148 MCP-1,C-X3-C %&£ 7 #4 1k IA 7 i
& 1(CX3CL1) #1 CC % 7 ¥ 1k H 7 BL & 5(CCLS)
S, Ha Ak DR T 7E S5 4R NS Ak IV B 21 20 1) B A
Ji K I A4, O A 48 B R B L 43 Ak R 4 2L A
S ¥ HEAE Y, MCP-1 B i #0% H 2 &k CCR2,
RARSEENE I . A58 R I, DKD H & I 1 AR i)
T MCP-1 7K - 5 3 i T fg e AHED . iR gE B,
M %k & 1 fEvE S MCP-1 £k Th s , BT 5 X -
I 5k 2 R 48 (RAS) BEWE /D JR W A9 MCP-1 7K
T I R A AR R T MCP-1 R A 0
MW 40 ERK 1, ERK2 ., JNK H p38 %51 % 5 MCP-1
M5 514 524, WF98 £ B, MCP-1 B8 Il & DKD %
JAE R A 0 B NE A0 M £ A Ak RS B R
B, MCP-1 GBI B UE 240 M b i CCR2 324K, 542
TG A %) v 200 56 G 3 200 9 Vi ' A 2 R R T
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A, 77 A 0 4 (ROS) L — S AL A (NO) Sy — %
(MDA) &, 53U I 246 o 8, 1 2 Fpfie 21
YAk 7 A5 AE TR, A F 41 M A0 38 i 0 R, i R
B IR 2 4 A KPP

A S8 K LAE DKD /) BB A 1 p38 MAPK ()
R AL BLI% 5 MCP-1/CCR2 WY TH i A 56, X 5 4 56
BFF 2 285 e — 27 i 40 A S 56 R A p38 41 il 5
SB203580 it i iz 11 il = A 75 5 1 HK-2 41 ifg p38
Fi Ak 7K S, @ 2 T I8 MCP-1/CCR2 By /K 3 , A B 5%
1% PR p38 f 4 1% 5 MCP-1/CCR2 19 | ¥ A X120,
FE B ) 55 5 b il 2 B AR IR BURL T BT db/db /D R,
&I 45 B Ak UKL E 2 o3 db/db /D B B T
1 | AR I N N = 1 o= R = 1 7 K
SEUR BRI N Il = LT R R AT S Y
1 U 2T 4 AL 058 /N Ik R RS A R N A i
FEAE R PEAH IR o 3 A B R B 5 A
WKL f 25 B35 T db/db /)N BRI DR 8 184 J5E R 28 kA
PG, Bl ) S 50 R A D S B 45 2R R 5 AR IR A
L RE U T 2T RS R MBI T R A Y p-p38/
p38.MCP-1 }2 CCR2 /K-,

gi Bk AT 3R W 45 AR ORE AT DL i
db/db /N B — M1 0, 98 1588 RR AQ 5, B AR 24 h R R
F AT ACR, il 2 v B 2 Bomy B/ NVE i R 5 2
e o JFLHLE AT AR 2 o 8 % p38 MAPK, #
MCP-1/CCR2 3 1 S B o
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