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[ ABSTRACT ] Aim To investigate the effects of acupuncture combined with Tangke apozem on transforming growth
factor-B1 (TGF-B1), matrix metalloproteinase-9 ( MMP-9) and connective tissue growth factor ( CTGF) in diabetic ne-
phropathy rats. Methods 54 SPF SD male rats were selected, and 8 of them were randomly selected as control
group.  The remaining rats were subjected to diabetic nephropathy ( DN) model replication, one-time rat tail vein injection
of streptozotocin.  Rats were randomly divided into model group, irbesartan group, acupuncture combined with Tangke
apozem group (acupuncture combined with traditional Chinese medicine group) , Tangke apozem treatment group ( Chinese
medicine group) and acupuncture group.  Observe the general condition of the rats, and measure body weight, blood sug-
ar, kidney weight/body weight, 24-hour urine protein, blood urea nitrogen (BUN) , serum creatinine ( SCr) , triglyceride
(TG) and total cholesterol (TC) ; HE staining, Masson staining and glycogen staining ( PAS) were used to observe chan-
ges in renal tissue morphology; The protein expression levels of TGF-B1, MMP-9, collagen I , CTGF, and TIMP-1 in

kidney tissues were detected by Western blot method. Results Compared with the model group, the weight, kidney
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weight/body weight ratio, 24 h urine protein, BUN, SCr, TG, TC of the acupuncture combined with traditional Chinese
medicine group, Chinese medicine group and irbesartan group were significantly improved, and the combination of needle
The expression levels of TGF-B1 and
The expression of TIMP-1 was down-regulated by adjusting the protein expres-
The expression of TGF-B1, CTGF and TIMP-1 in the

acupuncture combined with traditional Chinese medicine group was significantly lower than that in the traditional Chinese

and medicine was more remarkable.  The acupuncture group slightly improved.
CTGF protein were significantly decreased.

sion of MMP-9, and the hydrolysis of Collafen I was accelerated.

medicine or irbesartan group, and the expression of MMP-9 was increased.

Chinese medicine group was more effective than the Chinese medicine group and the Western medicine group.

sions

cine group.

proteinuria and prevent renal function, and protect DN lesions.

2 FUBHIRIA (type 2 diabetes, T2DM ) & A= R 3% i
SRR, I PR S DR A 0 5 125 DAV, P e 5 3R
U 24 2 il MM D 3 (EL A8 P I e A 0 =R A%
T2 A R TR 45 b 2 B AR P e 22 5% f 4, ™

A R T2DM 18k I A HRE IR
375 "B 9% ( diabetic nephropathy , DN) & 4 R JE 55 — A,
AR B WERR (end stage renal disease, ESRD) A9
FEEGE Y BEIRIE B HA R R B R 2
AR AN LT (extracellular matrix, ECM ) FRER %4
A K R T B1 ( transforming growth factor-B1, TGF-
B1) A —MP R R AE K KT, A AU Y 2T 472 1
RPN A N F 4y h i R SR F0 L FE
TGF-B1 KAL) 2F RN B R e R T 430 2 1
K, RZ e s R i 4 4k 2H 2 AE K (con-
nective tissue growth factor, CTGF) , 7E4E+F ECM 1Y
ATV R T B, WRITIE SR A
LU AR T A N B AN TF TGF-B1 fil CTGF —
HIREEPMEPERY . A2 g 3R WY, bl 5 BT AR
TR NI T35 978 bR B, 4 W8 PR ' s
Jrae 2 B A AR EE A W ERS
2 SR 25 G e — ] TR PR B Y AR E A 2D
FRRIVE N B BT ik, & T %4 WOR B3 BUAR T
FELENE v HUFA YT SE Atk b e A B R BB
JEAT AN JE =L BB 22 4% T AR S
i, BABAR N, ABIESE B TEREFEME 58 AR 455 5
R A R WY TGF-B1 BT 43 i 25 11 7 9 (matrix
metalloproteinase-9, MMP-9) Fl CTGF %) 5% i5 5 J7
PRI

1 #REFE

1.1 K%Y
WA (EHE 30 g K520 g KIE10 g B HE
¥30g lHE9 g FFTFI5g.%230g M 15g)

The acupuncture combined with traditional

Conclu-

Acupuncture combined with Tangke apozem has obvious therapeutic effect compared with traditional Chinese medi-

It can effectively regulate the expression of TGF-B1, MMP-9 and CTGF, reduce glomerular sclerosis, reduce

The progress has been delayed.

WTEMNEMAF¥WES —ERGRLTRCE
2yl A RN E] AR A B 7 BURL, L & BT K E R
18 /kg REAHER, RILWERF (HF)WEB
E2G 0 &R A RAE(HE 1.70903, 7= & 57 7
5 005457) , £ B F KB E & 13.5x107° g/kg %
JH o e 4T %4 (0.35 mmx13 mm) W -F 77 N E
TR & HRAE,
1.2 RIzh4y

6 ~7 JA 1 SPF 4 SD # M kK K 54 R, (K&
200 ~220 g, W T b o 4 B R A RO A IR A
& [ 204 ¥F 7T iE 5 : SCXK: (7% ) 2014-0004 ], F& AL
AEBEAR AFTHENENKRFEERFE S
MBS R B E 40% ~50% | % i 24 C
1.3 &F

#% Ik 7 & % ( streptozotocin, STZ) W H *
Sigma; — 41 ( % 40 &) TGF-B1 ( WL01076a) . MMP-9
(WL02141/WL02141a)  TIMP-1( WL02342) . Collagen]
(WL0088) . CTGF ( WL02602 ) #t & . — 4t ( 3t &)
HRP #4718 IgG( WLA023a) Masson %%, 3 (WLAO45a ) .
HEJR A f 0k (WI033a) \BCA 2 & K &l 2 ik 7l & K
#AECL 1k % & F 7 (WLA006a ) W F ok e 77 2 4
M A R A RIPA 22 % (5% ) POO13B ,PVDF
% ( Millipore ) ## SDS-PAGE % & B #| % i 7| &
POO12A W T = K EHHEAARAF
1.4 {X=8
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AL ChemiDoc™XRS ™, 2 [ BIO-RAD, 4 H 34 4
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Bk S% B A KA B, A A B B A B4
Bl A, EAAH KR B Bk 5% # & # A, %
BRI EHMAE MK, ARBHEL 120 5, —
RO R B R AT T B RE T & (4 °CL0.1 mol/L,
pH4.5 To W AT # B % wk i ) 30 mg/kg ( IF % * B8 41
EHEEMBERZHIR),T2h AR BRI,
EHER R A AR T AT AR fAE =167
mmol/L, |l R AR 1 R, ¥ERFARKE2
BB WEEAH KR 24 h RK, 4724 h F& a0
E L EAR 24 h RE A EE =30 mg, N HERK SR
BHR, AR RARERR, BREEREHE
Ry JEHH B mAEREA S AR (n=9) &
T3 2 (n=8) 4T A BX & 4 52 R A (41 25 Bk &
) (n=9) BRAAACFHL) (n=9) A H 4 (n
=8), % X HE 41 RO AL 41 45 F 4 38 3 K 10 ml/kg
EEH EEHEFS B, B A A s A A%
18 g/kg # & LB 45 75, J DLV 3E 21 4% 13.5 mg/kg
FlEL 42, E5n2S5 B 445k eAMmeR 4
JNVE B AT B —k 30 min 40 BT, A E T 4R
B, EFRARE R RET o E, KE+E
HRFLERARARSH O EHah P4 % X
EEBRNME=ZE(EZ8) BafmEax?®,
B — KM 0.35 mmx13 mm Z 4R R
RALL,FINEE N 4 mm, BEUKBTRE A E, &
10 min 474 — %k AT F 4 F 35 F ik, 405657 10
RS 1 X 40T S EFPHET BT,
EEET AR A LA AU ATRT 1 R,
FHEXEE(n=8) BAH(n=8) L INPELH(n
=8) # A AU (n=8) M EAAL(n=9)F14f
R4 (n=8)FHIT Eh— MEETM AT,
1.6 XBRBEARERIEIRGE

DA TFBLHERRAL A2 R, KEL4
AR 24 h AR, % 3000 r/min B 15 min 5,
REBRREZBENERAFEWES —ERBEEF O
MEARR 240 REB; FhLHM %8 —A
FoR K467 5 BUK RO B8 Mo (& 3R 4 8 3 it A% L
580 AL) A | o $E; KK 44 2 JF 20% B 43 % 0.5
mL/100 g K il & IREE , 3], Fah ik kL Jg &8,
S A E AL R N, BORME .4 C
A K Rk L, £ AN, Bk ok RKR TR,
WG FRE A S B AN -80 °C vk 48 A k4 T A
KLY, BT 10% @R G M EE,H5F R EL
AEWE,
1.7 HE ¥

EALZ10% B REMHEEATT2h 5, 78
A BHREVRES pm 485, K 5,65 Cit

2 hy B A RABANZFERT NELEACE] .
IT % 10 min; B 27 T # 5 08 RORE A &%
5ming RAKELE S ming KIE HBEFLLEES
ssMAHKEE, REREARFLALREZTLHRL,
1.8 EEEE

VB B B AL E K B VA R 10 min, &
KT K 5 min, BT % 4 K4 ; Schiff i 7 % 4
8 min, R AKKIE 3 K, HFXR 1 min; AL E 2
min, 8 & K3 3% 10 min; B # 95% ,100% 7. B it
K, ZH, HF, tFEHETAELEER,

1.9 Masson &

VA BE EEABEE AR, ZLERE A 2 ming K
WA 2 min;1% 3H B B2 1 s, B RAKRE 10
min; LGB 50 s; A K3 K, HF K 2 min; 4
0 448 2 ming B 4 5 min; A48 K% 2 min;
BEAEW B, #ETWELEE R, F %M Image
J It & B R A AR 23 (CVF)

1.10 Western blot #MBXEHRIE

W -80°C K 77 0y A B T 41 8 45 200 mg, &
BE(FAEKBHE A CT), I 1 mL RIPA 3 ik &
B A, B ET 2 ~3 min A\ 1% PMSF 3847,
KRB, A EGEREALHAEN(FELC
T) 744 % ,12 000 t/min 4 °C T % 30 min & B
TEEBRAREEZEA, BCA 237k A& 20
T LHIBERIRE N 4 g/LE 10% 4B IR 5% K 4 IR
(NAF 12% 2 B 5% W4 IR ), E# 10 L, ¥
1T SDS-PAGE ™7k, K48 # JE 80 V, 2 B &k B JE
120 V, 8 %4 % & i % &% PVDF JE E, 5 & W ik 60
V, % i 120 min, 5% JiLfE #58 F ®E A 1 h, TBST
P FE A N 40 R TGF-B1(1 = 750) .CTGF(1 :
800) .MMP-9(1 : 500) .TIMP-1(1 : 1200) ,Collagen
[(1:750) B-actin(1 : 1000) — 7,4 CIEH 7,
TBST B 5 m A =45 (1 = 5000) ,# & F £ B L%
2h,TBST o, Mm@ B E L G, LHILE Y, 4
K i Image J 2247,

111 SGitEREBHE

F7 | % 5 IBM Statistics SPSS 20. 0 447 4 2 %t
P&, L1 BT A $AE DL s ko, R A B H & 7 4047
(One-Way ANOVA) th# Z 4 i 2 7 L B K= 7 B
= N 1LSD T F 4 3, P<0.05 % %= B A 4%
TEEXL,

2 % R

2.1 HBAKXKBREMLBERILER
B P9 5 R BB ), K BB (B S TR RS
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XS FIE X A ZERE, 21K 28 2 RIEREE
O BN, AR REARNIGYT 35 K,
SRR L, B v B A B 25 ERA AR DL YD
AL /R R 24 h JREE LR IH [E B ( total
cholesterol, TC) . H il =& (triglyceride, TG) . il &
Z & (blood urea nitrogen, BUN) £ ifi. AJL & ( serum
creatinine, SCr) Y3\ 35 24035 | MWH(H 0 35 PR AR, LUEF
RGN E R (R 1 Mk 2),

BEEHENHE (KT FAE2) . KEREF4HZ! Masson
Pt R, 5 IE R0 BRZH i, AR AU 4 2H 2 44 i )
WA AEFAYERR R 1 2 |, 25 24 A1 2 U I 47 4 3R
IR TR HH AR e W] (RT3 FIER 3) .

®1. RR—RBERILER

Table 1. Comparison of general conditions of rats

(=584

2.2 HBABHEREEZN & 4 no B (e) (ﬁff_;i} (mﬂlﬁm
i NS HE BB ge @, % X
Eﬁgﬂ;ﬁt?l’;;%Zii%%&gf;gggb%ﬁﬁﬁéf %ﬁxﬂﬁzﬂ 8 483.66x10.73 6.4x0.13  6.5+0.6
%’%ézﬁﬁfﬂ?ﬂ%d\ﬂ%wﬁ%ﬁiﬁ ﬁ@ﬁﬁﬁ%ﬂ%" R 8 299.73%20.09° 14.34x1.62" 29.7:2.9°
N e " U JEVTPIHAL 8 356.67+4.89" 10.2320.82" 24.3x1.9"
iEg’%‘Eﬂﬁiﬁgigﬂﬁ%ﬁ%g%fﬁ"iﬁg% H/b PETLRIRIZL 9 372.32+8.64™ 9.23+0.33" 21.8+0.7"
Iﬁi&%ﬁf,%f)’l'{%‘lﬂ}jﬁ%ﬂ%‘d\%ﬁ%{ko i 5 A FrofIL 8 341.85:18.54" 10.73+0.43" 23.7+1.1"
v RSO ST 25K A RS RUH AL £ A FHEGERG4] 8 388.67+5.89"" 8.18+0.59"" 19.5+0.5™

RSO FOAR TR 4 W /N BR S R IR B I BR IR | AR I
PR YAk 3 W AR AL B2y

K2 FEHRREMUFEIRLER

a i P<0.01, 5IE% % IR A ;b H P<0.01, GBI L # e hy P
<0.05, 5Ny e#e;d S P<0. 05, S5 HE s AUFRI4 L%

Table 2. Comparison of biochemical indicators in each group

g H n 24 h JRE1(x107% ¢g)  BUN(mmol/L)  SCr(mmol/L)  TG(mmol/L) TC(mmol/L)
1E X R ZH 8 12.19+3. 86 5.0+0.6 45.4+7.1 0.39+0. 16 1.49+0.20

FEAIZ 8 99.28+5.98" 17.2£1.2° 103.0+5.8" 3.09+0. 41" 4.77+0.32"
ERARUS:EESE] 8 78.08+2.60" 13.0+1.3" 78.1+3.9" 2.33+0.25" 3.83+0.11"
WE TR 20 9 72.35+4, 64" 11.4£0.6" 72.5+2.3" 1.89+0. 28" 3.56+0. 14"
BRI 8 80. 13+3.26" 14.2+2.5™ 93.6+3.0" 2.43+0.38" 4.07+0. 16"
FreiRa 8 61.67+4.29" 9.8+0.9" 67.3+1.5™ 1.3420. 49" 3.20=+0. 12"

a N P<0.01, 5IE% SR HH b oA P<0. 01, SR HE ;¢ o P<0. 05,5 IV HHA HHE; d A P<0. 05, S8 sa BRI 41 sk

B 1. HE X BURBERFEBABREREAARE(200x) A WE
SERFIZH ¥ BRI
Figure 1. HE staining was used to observe kidney tissue morphology in rats with diabetic nephropathy (200x)

XHREH , B LRI, C N B DIV IHA D W IR A4 E bl

R



334 ISSN 1007-3949 Chin J Arterioscler, Vol 27 ,No 4,2019

"‘1;

B2 BREFAEVRBERFEFRAREMEAAFS(200x) A NEFAIRA, B ABIRLL, C L IPIHLL, D HE K E4LE N
M SRR ZH , F o2
Figure 2. Chromatin staining was used to observe the morphology of kidney in rats with diabetic nephropathy (200x)

JIRETERGRIZE F eI,
Figure 3. Masson staining was used to observe the kidney morphology of rats with diabetic nephropathy (200x)

3. SAREERSH 2.3 FHAXRBHEEXEANRIEER

Table 3. Collagen volume fraction in each group S % X BE A g , R4 C ollagen I .TGF-
sy n JEIRABUMEL (% ) B1 .CTGF . TIMP-1 % [ i 2535 &1, MMP-9 %
AEHR AL 8 6.32:0.42 KRR, SREIRIL LA, I DL b 4 2 R S B £
Bl 8 32.08+2.11° Collagen 1 . TGF-B1 . CTGF  TIMP-1 % [ % ik it %
JE R A 8 26.10:2.44° 115 5 5 4 5 B0 21 Ho e, 61 25106 4 41 Collagen 1
B AR ° 22.90=1..65" TGF-BICTGF % 11 % 15 K AR i (P<0.01) ;
PR 8 27.89+0.90" JE UL YD S0 S SR R TIMP-1 2B 11 %k, M
ML 8 19. 82+1.38™ HOJE DL Yb 3 35 50 W) 4 3 0 2 L SR (LA 2006

a }y P<0.01, 5IER X IRA A b o P<0. 01, SR LA ;¢ o P Ay SN
<0.05, 5 NI PHA LS d 2 P<0. 05, S5 HE S RIFI41 Lh AL, A2 TCF-BL, CTCF & F/K ¥ TSl & (P <



CN 43-1262/R 1 [E B k{425 2019 4F25 27 55 4 1)

335

0.01,K14 f14),

1 2 3 4 5 6

CTGF e S S s S . 33 kD2
MVMP-9 W i S e e - 00 (D
TIMP-1 S = —_— 23 kDa
Collagen | S G —— — — 130 kDa
TGF-B 1 — A Se—— a— c— a— 13 kD2
B-ACH M- S S A - kDo

[ 4. Western blot #il%& 4 X B CTGF . MMP-9, TIMP-1, TGF-B1 #1 Collagen I 5%

DI 4 EFIREAUL,5 TR SRR 2,6 s RIZ

1 RIEH M IR 2 i 3 e il

Figure 4. Western blot analysis of CTGF, MMP-9, TIMP-1, TGF-£31 and collagen I expression in each group

x4, SERRBEREARBEXEQLR

Table 4. Comparison of kidney tissue related proteins in each group of rats

a4 H n Collagen [ TGF-B1 CTGF TIMP-1 MMP-9
1% 8 0.28+0. 04 0.39+0. 03 0.18+0.03 0.22+0.03 0.90+0. 06

AL 8 1..05+0.03" 1.060.01" 1.37+0.17" 0.98+0. 06" 0.26+0. 05"
JEN VIR 8 0.70+0. 06" 0.83+0.04" 0.79+0.03" 0.76+0.08" 0.44+0.02"
Wi T R 2H 9 0.55+0.02" 0.75+0.05" 0.63+0.04™ 0.64+0.07" 0.62+0.02"
FRIH 8 0.71+0. 08" 0.85+0. 04" 0.83+0. 09" 0.78+0.03" 0.33+0. 05"
A A 8 0.45+0. 06" 0.62+0. 05" 0.45+0. 02" 0.46x0. 04" 0.79=0. 02"

a M P<0.01, 5IEH XTI L ;b o8 P<0. 01, 5HBIZH A ;¢ A P<0.05, 5B VA b4 d i P<0. 05, ShE e pis 2 i,

3 1 i

W BRI B s A W i e 2 B0k BOE Y L,
I RIEZ —, TR, WE IR B 20 5 RS
WESS (end stage renal disease, ESRD) £ 3 Ji A& 3 A
(¥ 16. 4% " F LA YT L 4 o R R i e
AR R 9 R BGE R R B T . IR B 5K
F 245500 (ARB) ZE40 i IR 2549 e DL b3
HA U 1R PR AR 1 | B3 . B A0 22 ' JEE 5 28 e 1Y)
VERT, Bt i ] 70097 i i A 2 B0 bR 5
-t A TCAELT A S W DR A 1 A g AL
8 HE L TSR AZ O BIL, M S BEA S il o
Lgh )Ry, BRI B I LS 3 4 | R IE
NG RN o) T B s 12 11 = S 5 1 K
A H TG, BE SRR TR RS RS T AR
SRR A G D T ) K 5 B A B S A
RERERENG A a7« TH IR 1 W T 2508, 8 )iz
IO T K 5 AR 22958, M AT AN 15 , /K 0% R I 1L

FEAE 308 R HE AR SBOHT ; PR R 22 AT T I
WA,

(BT RER - BH - RS - =H)“ =N
Wk, =R - TR BT K, T R
£BIE A E BN, RENE, 2R OoBEZ kR
ROEPIARW, &K &, ER . EFar.” Barx
B2 SO Z AL S AR, R B AT, JE
JERBHBEEZS 267 B EE M, 2 =B
A E AN, ACE E PSR L =
B W)t R R R R R SRR,
HAEETT R R G, ar, W Z 6, 8
S iy 173 Z ] 1 B R ] T R ST O

FEEF 25T HUA YT 5 OBEAE B T i/ R it i 24
h JREH TG . BUN SCr F1 TC 4546 R 20 I 25 i 3
(P<0.01) ; 5 0E 5w B0 2 AT il 4 e g%, S 25 6
ZH R BUMIE TG . BUN SCr il TC Bk B i

ECM (% 2K fit i J&= MMP-9'"™! | 7E [ 4Rk 5t v
TIMP-1 J&—Ff 4] MMP-9 (74 514 A+, TIMP-1
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HMMP-9 1] {5 A 4, B B TIMP-1-MMP-9 & &
Yy, BT Y5 MMP-9 [Y454 FUK #5200 ECM [
it BRSO T TGF-B1 AT i & B ECM K (1Y
AR, A MMP-9 354 | 00k 25 1 Rt | 4 4o o)
F TIMP-1 {9 35PE , T fE2E ECM UURR, R M A% R
B R A T RIS R IR, AT 2 A R 2
5277 W% 38 AL L OE B BT GR) 4 AT R4 TGF-B1
TIMP-1 F1 CTGF ik, MMP-9 F ik % | i B
B2 25 4 0] B 35 AR 4140 h TGF-B1 Ml CTGF
I8, M TIMP-1 235, 92> MMP-9 F1 TIMP-1
FI45 4 insE MMP-9 7K f# Collagen I , 38 /> ECM T
U B LT 4EAL . R S S IR IR B S STZ
5 R B R BRSPS B BT e A A T ECM BRLER
FECR BB AL LUR L i Ab, £ R 255 05 50 BT in 5
X KB H 2R TGF-B1/CTGE/MMP-9 (1) 45 H A%
B ELF AL AR, 1T 30i 5% MMP-9 3k, ik i (A 7 15
LB , oo 5 PRI ' s o B AR O, LT ROPE T
gl 2 s

SR LA TR I A B B R R S8 A 0
TGF-B1/TIMP-1/MMP-9 [ EPEAE A AL 2 45 TGF-
B1/CTGF {5 5l B 1EH , ECM WA BE e, &
FELA e A5 S0 ], AE 2% B IR 1) 1 TR B R 2 Ak 4k
ERR AT 2] IR B R B R VE

[ &% 3Cik]
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