5523 55 21 FEXEAFFEHRE Vol. 23, No. 21
2017 4£ 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2017

B N 2 B RS ZDF K B CRP, TNF-o, IL-6 [ 51

IM ke AR
(1. HFPEZRF AMESKR, 20 730000; 2. HH 45 Famps LRLy
FTEEHE, 2N 730050)

[(WE] BB U ERAEZED (Gegen Qinlian Tang, GQT) Xf B % Al 2 RUFE IR (type 2 diabetes mellitus, T2DM ) AE Ji: K
(Zucker diabetes fatty, ZDF) H1AH 5 4 ifd (K T C 2w 2K 1 ( C reactive protein, CRP) , il 84 1 7 [Hl F - ( tumor necrosis factor-a,
TNF-a) , 14l 1 5 2 -6 (interleukin-6 ,TL-6 ) FRIK ML . F7 ik :8 HMEME ZDF (fa/ + ) R BB IE 8 4L, A M Akt ZDF (fa/ fa)
KR 24 HBEHL o R REAVAL (A FEER /K 10 mLe-kg ™), ZHIUAK (300 mg-kg ') 41, BIMREE 1 (L2 13.8 g-kg ™' ) 41, # 2
JE) U K B AR 25 I 1L B (fasting blood-glucose, FBG) , 452 8 il J5 MM , 4= F 3l A AL 12 4G T H- il = 1§ (wriglyceride, TG ) , G JIH [
fi (total cholesterol, TC) ; fiff B 4t 2 W Fff 7 ( enzyme linked immunosorbent assay, ELISA ) 5 il K 1 ffi 7% o7 CRP, =5 i JiE 15 R
(fasting insulin, FINS) [ & ; 1154 5 5% Z #E 5038 50 (insulin resistance index,IRT) , Jif 1% 2% 8§ 8% 38 $X (insulin sensitivity index, ISI) ;
T e L BN i (Western blot) £l TNF-o, 1L-6 () R 5. G55 SR B A L8, 55 R4 % % 4 £ &, FBG, TG, TC, CRP, FINS,
IRT,ISI Bl 2 35 (P <0.05) , AR E % 7 2 TNF-a, IL-6 AEXF RIK B FEFEAL(P <0.05) . L5k B M E 1% 7 BE A S0 2 AUpE
PRI7 ZDF R BUBE & 2 HRHT , HAR LG AT RE 5 A8 JC AR 28 4E S N v 4 g A - 9 3R ah 4 G .
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Effect of Gegen Qinlian Tang on CRP, TNF-alpha and IL-6 in Diabetic ZDF Rats

WANG Ye', ZHU Xiang-dongz*
(1. School of Basic Medicine, Gansu University of Traditional Chinese Medicine, Lanzhou
730000, China; 2. Gansu Key Laboratory of Stem Cell and Gene Medicine, Lanzhou 730050, China)

[ Abstract ] Objective;: To investigate the effects of Gegen Qinlian Tang ( GQT) on expressions of
inflammatory cytokines C reactive protein ( CRP), tumor necrosis factor-a ( TNF-o ), interleukin-6 (IL-6) of
Zucker diabetes fatty (ZDF) rats with type 2 diabetes mellitus (T2DM ). Method: The 8 male ZDF (fa/ + ) rats
were used as normal group, 24 male ZDF rats (fa/fa) rats were randomized divided into model group ( Nacl,
10 mL-kg ~") ,Metformin group (300 mg-kg '), GQT group (13.8 g-kg ') ; and Zucker lean rats (ZL) were
included into the blank control group, with 8 rats in each group. Weight and fasting blood-glucose (FBG) of rats
were observed once every two weeks. Samples were taken 8 weeks after administration. Automatic biochemical
analyzer was used to triglyceride ( TG ) and total cholesterol ( TC). Enzyme linked immunosorbent assay
(ELISA) was used to detect CRP and fasting insulin in rat serum ( FINS) , and the expressions of TNF-a and IL-6

was detected by Western blot. Result: Compared with model group, GQT group show significant improvements in
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weight, FBG, TG, TC, CRP, FINS, IRI and ISI (P < 0.05). Meanwhile, GQT group can reduce the
expressions of CRP, TNF-o and IL-6 in obesity type T2DM rats (P <0.05). Conclusion: GQT can effectively

reduce insulin resistance among ZDF rats with T2DM. Iis action mechanism may be correlated with decrease in

expressions of cytokines in relevant low-grade inflammatory reactions.

[ Key words |
necrosis factor-a (TNF-a) ; interleukin-6 (IL-6)

AELJHE 780 2 FUBE R 9% (type 2 diabetes mellitus,
T2DM ) 42 D) Jigi i &= HEPL (insulin resistance, IR) i £
M8 S E PEBER o TR A& AR ML A 21 T A%
JEJRAE K" 5 TR A 5 Z8 B T AF SR AT T B R
R XM, HHKH 725 IR B &kE KR, 7
IR i 40 i B 7 K7 TR GO R (G
reactive protein, CRP) & A A £ 2, i USRI AR i
Wz —, 58RI B R, R RS OE T b
IIEH T -a(TNF-a ) , 404 28 -6 (TL-6) BV REH) i
B 5 Z K P-1 (insulin receptor substrate-1 , IRS-
1) W28 R W R Ak , SCRT LA 5 40 i A 715 5 490 11
¥ -3 (suppressor of cytokine signaling-3,SOCS-3) [f] 4
A0 55 19 Sy 3 A B R R 0, B IR ]
TNF-or, 1L-6 X} CRP 47 98 5 5 il £ 1o oh Be 2 45
T2DM #y By 6 Hh & 35 6 B2 A8 AR, T 24
Z e TR IR AN . B AR % 3£ 1 (Gegen Qinlian
Tang, GQT) RJ 3d 52 ] 5 B FQ 3, 2% TR, 4 vy 2H 41
X e 5 2R B BIURE S 2 MR AR R AR IR YT T2DM B4R
I o R 56 GQT X 4 Mg PR 1 5% 06 it AN 11
AL TR 5T Ay Bl b, 2 A B 2 BB
JR I B e K B ( Zucker diabetes fatty, ZDF ) [8-9] K 5
XSG, — 2 5T B AR 1 0 VA 45 AR N R AR
FBLH, S GQT G Y7 ALJHERL T2DM (4 il FR 10 H 4 1t
02 PR .

1 ##
1.1 3% 8 Ktk ZDF (fa/ + ) K B A 24

ZDF (fa/fa) K F,SPF 2% , {A& 5 (200 £20) g,3 &,
W B b 5 4 38 ) A S5 50 3 ) BOR A R R G IR
5 SCXK (5%) 1140-0001 , 55 55 50 ) i) I Jre B A5
THM B R s Y B2 5 S (i
2016. 094 ) , T3 T H o b B2 25 K4 S e s i vh o
Jif B S B =, BRAR R BE 22 ~ 25 C, AR EES0% ~
60% ,Y6H8 12 h/12 h BKE 388, 3% <50 dB, ZDF
(fa/ + ) KELA b #6538 17 kL, ZDF (fa/fa) K A H
% = B8 1A ( Purina #5008 2H A% FH & 1 23.5% , f
BT 6.5% ), H HIIRK,

1.2 {4#%  Advantage BY [ HH X (18 EHF KN A])

Gegen Qinlian Tang; obesity type 2 diabetes mellitus; C reactive protein ( CRP); tumor

BS-420 £ 4> { 3 A= A A (TR DI Jig A= 49 BE 7 HL 5 M
A BR 24 7l ) 3 Power Pac™ Basic 3 EL L3k 1, Mini
Trans-Blot( 2% [# Bio-Rad /A &) ; ChemiDoc-It* #1 4k,
SR OCRUS RS (FEE UVP A F]) 55427R AUIE IR &
WED ML (15 E Eppendorf 23 #] ) ; Infin: te7000PRO
AR AL T &R G (B T 15 A ) o
1.3 X7 B & (fasting insulin, FINS) i B 0 558
M B (ELISA ) 0 7 1500 & (AR b ey A BR 2 A
#t 5 150519 ) ; Rat CRP ELISA Kit( | ¥ BB A= P Bk
A RN T, #itS 201704 ) ; TNF-a Monoclonal
antibody , IL-6 Polyclonal antibody ( Proteintech /% #J,
55050 0 60291-1-1g,21865-1-AP) 5 B-HL2h & 1
( B-actin ) Monoclonal Antibody, HRP Goat Anti-
Rabbit IgG (H + L), HRP Goat Anti-Mouse IgG(H +
L) (3£ E Immuno Way 2% #], 41t %5 73 ] 2y B3301,
B0201, B0101 ) ; Marker ( 3¢ [E Thermo 2 &), #t 5
00394654 ) ; = J8 1Al B [ Purina#5008 fa %}, 7 37 ( |-
) A YR AT R A A 5 SRR WP RN v (5t
P K2 2500 e 1oy A PR 23 W), [ 24 i 5 H52020960 ) 5
AR VBE B CH R CH O R R 25 R Y e R
Be, #t 5 4> B b 1607097, 1606018, 1607124,
1606116, ¢ H 7Y v B= 24 R 25 24 2 g 2 Al ) 0 42 2
SE M IE i, £ G 2015 AR RRCH 25 ) MLE ) o
2 Ak
2.1 W4 BRI P R -
SR 3235252 (Y L BURRBUA: 25, A 8 ALK
U 30 min, AR RS 2 0,1 h/k, &9 2 fe
WORE, 3 100 H 5 B9, 13 $2 IO 5 4 g kg T,
Wik gk L HMR 2.6 gokg LR R 2.6 g
ke o
2.2 EBEROYAL KEUE AR R 3 d 5,8 UE
P£ ZDF (fa/ + ) VE M IEH A, 45 735 58 1 k)24 H
M ZDF (fa/fa) 45 ¥ Purina #5008 7ap} w3 &, 3
JE 5 BEALIAE > 16.7 mmol - L', B U T2DM 4%
BT BEAL A O 3 AL, B AL (/B R K
10 mL-kg "), ZHXUI(300 mg-kg ~") 4, B AR
B (13.8 g-kg ") 41, 55 M5 1% 17 7] B MR A (0 9
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W) I 07 0 B K N R B E 4 T R AR B %
7 13.8 g-kg ', 2G4 4R AR 10 mL- kg 'K
FARENE B 4525, 1E H 2H FBE AU 24 45 3 A ] 5 4t 1
AR KHEH 2L 8 .
2.3 tMEAHI& 4258 FJE, AR 14 h LB A
i 1fil B (fasting blood-glucose , FBG) . 7K & S JFK I
5 A 41 BU A 3 BRI, 250 (4000 remin ™,
5 min,4 °C), Wi, H 7 H il =1 (wiglyceride,
TG) , & JH [# i ( total cholesterol, TC) , CRP, =5 Ji§ il
&% % (fasting insulin, FINS) 4 I . B B 20 24, vk
A PR RV R A - 80 CRAF, Il T8 H A&
E[ 305 3 ( Western blot) £l TNF-o, IL-6
2.4 fRBREZINTT ik
2.4.1 4 { AL K = S wiglyceride,
TG) , & H [# B (total cholesterol, TC) /K3,
2.4.2 ELISA £l CRP,FINS Hui 4 C & 1
R & TE 0.5 h BUL M VEHE 5 & 50 pl, 4% T
25 AR R AT X RS M RS o TS AR SO L, AR AS Hi
B S A5 R RNEA,37 CHRE 30 min, AL 30 ff
WAV W o A 30 min J5, FEE WA, Ve S
AR T+, B AR R S0 pL (= | ALERAM) I E
30 min, PEAR S UOFA T B0, & fL5GJE 2 5
A,B 4 50 wL,37 Ci#E R 10 min, LML Ik
W S0 WL 2B, 7R 15 min NAE 450 nm i 1K
SALHIMOERE AL WIVEPREM L T & HEAR W B
2.4.3 PR R HUSSE BOMARPT IS B iR AR e
25 W 1f B ( FBG) Al FINS 3 5k 55 R 3K $1 48 41
(IRI) , JB & R BUBHE B (ISD) 5 A IRL = (=]
MM > 25 R 3R ) /22,5, 1S = In[ 1/ (25 JH ML BE %
SRR ],
2.4.4 Western blot ¥4 TNF-«, IL-6 & [ % ik
WP IR 2 1, BCA BRI E & Kk
EomEA EEZ MR EAEIE., FHRERN
4 WL R, 2 5% W48 e ,10% 43 85 e ,80 V, 100 V
HiYk . PVDF JI5,300 mA {535 §% 5, 5% JIit B % %y J4
M2 h, 8 —4i (TNF-a 1:1 000,1L-6 1:3 000) ,4 C
VKA I, PBST B 4 (8 min/ W), Bl - Bt 4
HARBERR ICHY 47 (1:8 000)2 h, PBST PEJE 4 %
(8 min/Y) , A G, B G AL A% B, 73 #2454 K
JEAH, LA B-actin 24 N 21155 TNF-, IL-6 F A1 X} 5
FIERIk
2.5 Gt abEE SR SPSS 20.0 GEit s op, 45
S H] x £5 o, 2H ) FEAR BB BCR T 5
HZE T £, VA P<0.05 hESAHESIT¥%E X,
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3 #R
3.1 BREE X ZDF BURE 25 15 IR 9 52
SIEH A B R BRAESS 0,2,4,6,8 JE{k
W EF S (P <0.01), SHORA LR, &R %5 %
ATES 2,4,6 ARG TR 258 8 AHEAT
B (0 SRR Y] 22 ROCGE T2 L, 5 H U4
PO, BRI U5 4,8 R E B E N (P <
0.01); % 6 Ji, SMEEHHAKE N (P <
0.05), HIEH 4 i, BRI KRS 0,2,4,6,8
Jil FBG B3 FHE (P <0.01), SHBIALZ AL, 55 AR
XA 2,6,8 JH FBG B E PR (P <0.01);
TR FBG B TR H 5 RIA 2 22 RIS it
RN, HITH NI R, AR S AR 2
JlRETRE(P<0.01) ;55 4,6,8 FBA T, HY
T 2 R EE L, WE L,

- EW4

= B

A THRIGA
v RREEGH

AE /g

23 [ %% / mol - L

t/h
SERMAILEY P <0.05,2 P <0.01; SR LK P<0.05,YP<
0.01;5 “HXWARA L#,” P<0.05,P<0.01(F£1~3,&3 )
Bl SAXREENEREE.THEOENTL(x+5,n=8)
Fig. 1 Changes in body weight and FBG at different stages in each

group(x +s,n=8)

3.2 BREHE X ZDF KR TG, TC /K515 i
S5IE# A R, R4 TC B EH (P <0.01),
SRR g, O UYL TG KT (P <
0.05); HMEFHEHER LG ITFE X, 5=H
WA LA, MR B EH A TG KF TR (P <
0.05), HIE®H 4 A, A4 TC KV E T A
(P<0.01), SR A, — H XU TC K3 F
W AR TC G815 22 5 B AR X 1 1 4 TC K F B
(P<0.05), W#E1,
3.3 BRE#EH X ZDF ) CRP,FINS K15
M 5 OEH 4 R, R4 CRP & TR (P <
0.01), SEIAIZ i, — H X4 CRP & 3% F+ &



523 B 21 1)
2017 £ 11 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 21
Nov. ,2017

*1 BERZEFVAR TG, TC EEMEM (5 +5,n=8)
Table 1 Effect of Gegen Qinlian Tang on content of TG, TC of rats

(x+s,n=8) mmol-L !
20 53) F /g kg ™! TG TC
EH# - 0.52 0. 12 2.98 +0. 06
ALY - 3.55 +0.92% 6.30 0. 64%
ZHIXUIR 0.3 5.38 +1.90% 5.87 £0.53
BIREED 13.8 3.36 £1.78%)  5.52 £0.62%

(P<0.01); BARE#EHA CRP K (P <0.05),
HZHBUINA 85, B %5 % 7 4 CRP i 3 FE AR
(P<0.01), SIE# 4, BEAIL] FINS & 3% F 5
(P<0.01), SR A, — H WAL FINS 4 fr
REAR  {H 22 5 TE G0 12 38 X5 B AR %5 1 % 41 FINS &}
FRAR(P<0.01), WLk 2,

*2 HHKR CRP,FINS KEEUMELE (v +5,n=8)

Table 2 Changes in levels of CRP, FINS in rats of each group

(xxs,n=8)

21 5 Fl 4 /g kg ™! CRP/ng-L~! FINS/mmol - I, !
E# - 768.03 +143.3 19.43 £8.52
iR - 1826.11 £170.78%  22.86 +2.72%
UK 0.3 2 754.48 +1 056.33% 19.71 £5.02
R & 13.8 1 136.35 £195.75%% 15.46 £4.73%

3.4 FEMREE T ZDF UK S F YT AC R
FHEIE R I W4 R, BRL A IR
EFE (P <0.01), SEIRIA e, — B XU &
%74 IRL B AR (P <0.01) . HIE®ALL
BB ISI B FEREAR (P <0.01) , S5HIAIZ L
BOTHRUMA IS B HEF LRI E XL,
B IS E T (P <0.01) . DLEE 3,
k3 BEARBELSEMRNEHN. BEEEZHBEHTLHILR
(x+s,n=8)

Table 3 Changes in levels of IRI, ISI in rats of each group(x +s,

n=8)

20 5 /g kg ™! IRI IS1
E# - 1.759 +0. 139 -3.68 £0.791
LY - 20.05 £3.759% 6. 13 +0.243%
LR 0.3 8.69 +3.963"  —5.46 +£0.542
EHREED 13.8 9.58 +5.207* -5.269 +0.513%

3.5 HEMRE#E G ZDF B TNF-a,1L-6 & [ £k
sz 5 IE R A R A2 TNF-o 35 (AR X 3R
R EFE (P <0.01), HEAA A, = H X
W4 TNF-o 2 A X 235 5 TR (P <0.05) 5 B iR
KR TNF-a A X KA BB E TR (P <
0.01), 5 H XML &, & 5% %4 TNF-a

BMA RS R EE FH(P<0.01), SERAL

B 4 L6 B A ek B T (P <

0.01) . SHIEA] ik, — FXUNLZL . 85 4 25 i 17 41

IL-6 % M A T (P <0.05) . WL 2,3,
e R -

i | S %0
prscin . s 0:
A B C D

AL IEW 4B BRI Co TN ;D BAREE G AL (K 3 7))
B2 BiRFZEFW ZDF XRAKER P TNF-o,IL-6 EH RIZH
I

Fig. 2 Protein expressions of TNF-« and IL-6 in pancreas of
each group
0.8 2)
g 0.64 4)
3 -
X 0.4 4,6)
3 T =S
E 0.2
0.0 >
A B C D
0.25 - 2)
J - -
q 0.20 4 3)
g2 0151 T T
N 0.10-
> .
= 005/
0.00 v v . .
A B C D

B3 HAKRT TNF-o,IL-6 WEARZEBMILE (X £5,n=3)

Fig. 3 Comparison of protein expressions of TNF-o¢ and IL-6 in

pancreas of each group(x +s,n =3)

4 g

THIB R A S SRR B R D AR B IR
LRI B A0 0 100 I 3 2R 2 W B, KT
AR SR B A B R R AR AL AN RE S 4 R
o L U1 B B L R A 2 R DR S5 A
il S D B 9 R A — = — 7 o B R R T Y
FEERAL, TR AECR ) - 2038 st A DGR A
SRR W, AR RERA LT,
MRy AT ORGS0 HERAE AL B NP o SRR SE
Z PR LB S 2 A BB A A
BH A N, SO B R I . TR Z L
BRI R TR IR R K R R
A 5% 53 UL P 32k 11 5 e Dy JL R R R 9 = AR HL
Hhl AR S RS 9 R T TR L T E B B
EBLRHL B AR Bl BT DL A DR A8
AL AN FE 157 50U Ay I Rl A48 AR 7 01 i DA s
EBLR AL P A A o A0 5% 5 B0 g T TR AIE

- 133 -



223 B 21 1
2017 £ 11 A

[l S5 58 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 23 ,No. 21
Nov. ,2017

TR Y R TR . A/ B E B R

[ 36 B JE AR, JBOES AR 5 3 7 0 T 0 3 1 D RGR T

AR B 75 T2DM f9 52 359, 1T B DR 0 18 $IE % H O &

KE WG, BEREVE I oy ks

WIS E G B (IEIR) 407, B R A

X HE 4 BRZGA R, (€I ) =« IR K PR AL

W BE T 2, BB Lk, BRI 2 2 A Ao, Wi 1 7 o

FH VBRI 27, RGO BN IR T A

Wi . BRI N RE 2 TOHE e S, 8l o7 B

o AR B MRS 07 1 S5 A T, B T P T

IR, 1 G- o DR 15 T R AR g R A L

ST RS, AR 5 5 5 IR S0E i 1 28 VAR G,

AL 51 R AP (IR) 1 CRP & — Bl iy AFE &

R B ER R 1, 2 SN HLAAR 45 20 12 1 AR R A Uk

BT AR, VB RE i Y 7R 16 R 06 1236 1 1

JHB R B 2 B T, 7 T2DM P h IR A B T 5

IR Z 32, TNF-o S 38005 i 50 A% 15 v 240

SRR BT 22 DR Y 40 M DR T, 7 S AR S R

Girh R EARIVE R, S350 IR (3R 12 28, Hoh B 8k

ESE 1Y IR AL A T IR 05 2R A2 IR AT 2 ok R B R A2

PR B350, DT ) TRS-1 7 s 20 1 1 1R £k, 5 3

T IR"™ At TNF-o ffi TG,TC,FBG F&5'"' . 1L-6

T — Tl A A P 22 b A 2 Y L A I T A 4

J 7 TL-6 1 3k 38 B i T S M HLAKR S 3k, S 3L

IR, R4 M5 IR FEfE AR AR g 6 27

ARSI B & B E 2 BROME PR B R ZDF K

R, R A2 R e AR S B BRRE B AR A A

I A I 2 e, R R R, R R 2R R A R

BEM" . SR P4 F ZDF KL GQT 8 AT,

kT, FBG, TG, TC, FINS F# T 151 %1 21 515 3 4 3%

e, TRI, IST ¢ 4 0 41 59 47 48 31 2 25 5%, 1 v h

CRP f) 3% 1K A 0 41 W] (B8 R A1, TR IR 2L 41 b TNF -,

IL-6 B AH X 6 3k i S R I RRAIG . $RR DB AR %

T 7 i S WA 2 IR 2 I 0 25 S I e A i

SEH A C Y Il R KO 5 Q8 AR 5 V7 RE AL KR

RAE R AR SC A0 I R - Ze 3k o H KR R OE

N7 5 T2DM (5 A 58 38, 5 E— 2D oY
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