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(1 b EZY KRR ER, LA ,100078 5 2 Jbat H E 25 K456 = M@ BBt , b 5T,100029 ; 3 Jbat I EZG k2%, db 5T, 100029)

FEE B LR ST 2 A4 % (Type 2 Diabetes Mellitus, T2DM) & R 2 IUAA 20 35 B 75 AL & & i B, (AMPK ) |
#% B F -kB(Nuclear Factor-kB,NF-«B) % & 4@ i/~ % -6 (Interleukin-6,IL-6 ) 3k B 25 K B & & £ 34 09 % 7, 3K3F L & T2DM
KR KB 09 5T AR, ik 240 R Wistar KRR, ARE 6 RAT O, A4 HHESHRERELSIKANE
(35 mg/ke) 4 E MR EH A S T2DM A2A  RAE KR 32 RS AR A Hhu AR HHREETHE, £8
RAER A B R AR, B AE R 250 me/kg AR EBATFIUNET 1 R, EEUHERLTHEF RS 1K,
EHETHEARLHATEE B EHE A RAHESET 1R, LT8R, 4 MTRFE 2.4.8 892 M o & (Fast Blood
Glucose, FBG) &, FFi& A realtime-PCR M| & JE A WL AMPK , \NF-«kB & 1L-6 & B % 3 , Western-blot M| T I A WL AMPK , &
NF-kB & & 4% ,ELISA % 1L-6 & & &%, 4R 5 M I, BB MA % F FBC £5 2.4.8 Aut 2% T Ik,
EFHGAFENL(P<0.05,P<0.01) 34 FBG £5% 4 8 B 2% T, £F A% FEL(P<0.05); 5 H %4k
BHBRE IS 4 AR LA RFEFA G E (P <0.05) ; 5 EUILE, HH AL AL R 4.8 Aok F A
FREARF,ZFARITFEL(P<0.05);5 0 Fab sk, SR FBG £ 5 2.4.8 B, ¥ 2 HF AL, 27 A %t F
EX(P<0.05,P<0.01), 5 gumb #A 24 AMPK ,mRNA # % B &G Ak T, £ F H %3 EL(P<0.05);
LA a2 e E M RS AMPK , mRNA #Z R B A A XM &, 2 AR FEL(P<0.05), 5=
B LA, A 20 NF-«BmRNA #2253, ZF AR T FEL(P<0.01), Z O REIFFH, ZFARITFEL(P <
0.05) ; 5 R npb g, ¥ 25 20 NF-kBmRNA 2 % T, 273 43t &L (P <0.05) ; 5EEA k4%, 3§ 21 NF-kBmRNA
HRAEOREATY, ZF A4 FEL(P<0.05); 524, B iE S 2 NF-«BmRNA # X Fa R X 2F T
W, 27 A%HFEL(P<0.01,P<0.05); 5= gk, A IL-6 mRNA # F A &, ZF AR TFEXL(P<0.05),
FORAREN S, EFRALZEL(P<0.01) ; HRAMLE, BHM EFAABHEREFMIL6 AREIHARET
B, ZRARTFEL(P<0.05,P<0.01), FGRAARFTH, ZFA%TFEL(P<0.01), Lk EETHRE
T2DM X R 49 2w HE , JFid it ERA 3L AMPK , A R # % 5 & g ik, T NF-kB.IL-6 AR #FE R Rk, LFEHL
PEHE e R KBS 69 F R 28

KR ;2 BUREIRE s AMPK ACBHE R P 5 207 HL ]

Study on Molecular Mechanism of Tuina in Improving Glucose and Lipid Metabolic
Induced Inflammatory Injury in T2DM Rats
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Abstract Objective:To observe the effects of Tuina on the gene transcription and protein expression of 5’ AMP-activated protein
kinasea2 (AMPK, ) ,nuclear factor-kB (NF-kB) and interleukin(IL-6) in rectus abdominis muscle of type 2 Diabetes Mellitus
(T2DM) rats. To explore the molecular mechanism of Tuina on improving the metabolic inflammatory injury in T2DM. Methods: A
total of 6 Wistar rats out of 40 were randomly selected as the blank group ( CON). Others were feed with high-fat and high-sugar di-
ets combined with low-dose (35 mg/kg) streptozotocin to establish a T2DM model. A total of 32 successfully modeled rats were
randomly divided into the model group (MOD) ,western medicine group ( MET) ,and Tuina group ( TNA) and western medicine
combined Tuina group (MIX). The CON and the MOD were perfused with distilled water daily. The MET was daily given a dose of
250 mg/kg for metformin,and the TNA was given daily for manual treatment,and the MIX was given both intervention from MET

and TNA. After 8 weeks of intervention,the values of fast blood glucose (FBG) at 2™ 4" and 8" week were recorded,and real-
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time PCR was used to measure the gene transcription of AMPK , ,NF-kB,and IL-6 in the rectus abdominis. Western-blot was used
to measure the protein expression of AMPK , and NF-kB in the rectus abdominis muscle,and the protein expression of IL-6 was de-
termined by ELISA. Results; Compared with the MOD , the FBG of the MET and the MIX decreased significantly at the 2" 4"  and
8" week (P <0.05,P <0.01) ,and the FBG of the TNA decreased significantly at the 4th and 8th week (P <0.05). Compared
with the MET ,the MIX had a more significant hypoglycemic effect at the 4th week (P <0.05) ,and compared with the TNA , the
MIX had a more significant hypoglycemic effect at the 4th and 8th week (P <0.05). Compared with O weeks, FBG of each treat-
ment group was significantly decreased at the 2™ 4" and 8" week (P <0.05,P <0.01). Compared with the CON, the mRNA and
protein expression of AMPK , in the MOD was decreased (P <0.05). Compared with the MOD ,the mRNA and protein expression
of AMPK , in the MET,the TNA and the MIX were increased (P <0.05). Compared with the CON, the transcription of NF-kB
mRNA in the MOD was significantly increased (P <0.01) ,and the protein expression was increased (P <0.05). Compared with
the MOD , the transcription of NF-kB mRNA in the MET was decreased (P <0.05). Compared with the MOD , the transcription of
NF-kB mRNA in the MET was significantly decreased (P <0.01) ,and the protein expression was decreased (P <0.05). Com-
pared with the CON, the IL-6 mRNA expression in the MOD was increased (P <0.05) ,and the protein expression was significantly
increased (P <0.01). Compared with the MOD , the IL-6 gene transcription in the MET, the TNA and the MIX was all significantly
decreased (P <0.05,P <0.01) ,and protein expression was also decreased significantly (P <0.01). Conclusion: Tuina can im-
prove the FBG of T2DM rats, and up-regulate the gene transcription and protein expression of AMPK , in skeletal muscle, down-

regulate the gene transcription and protein expression of NF-kB and IL-6,in order to improve the metabolic damage caused by gly-

colipid toxicity.
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1.1.1 Zh¥ 4 B & SPF M Wistar K §R 40
HKRHEE (100 +£10) g, b 4Em A4 S50 s R
A BRA A St

1.1.2  #4%  Streptozotocin ( SIGMA , 2 [F , S0130-
100) , ERFER — W RUIR (5t 2E 4, 1105-70-4 )
L1350 XA B4l RNA SR BGRR & (BN
28 A= ¥)) , HiFi-MMLV c¢DNA 55 — 55 &5 i 5 &
(A28 A4 4) ,SYBR FAST qPCR Kit Master Mix
(2 x ) Universal (KAPA Biosystems, 3¢ [F ) , AMPK , i
& ( Abcam , Bt [H , ab3760 ) \NF-kBp65 #i {4 ( Abcam,
YL[E ,ab16502) , K IL-6 Elisa i3] &5 ( Multiscienc-
es) . 4 A 3 £ I B8 M #r {X ( MULTISKAN MK3,
Thermo, £ [H ) , 7¢ 6 5%E = PCR [ (ABI7500, 35 H ),
BRI 54X ( Tanon-6600 , FE ) .

1.2 Fi:

L2 1 Jpel SR e R 40 HORBUE N PEIR 57
FACRT R BR 2 R AR T BE B S5 sl 0 SPE 215l
Vb5 IR 18 ~22 °C AHXHR L 40% ~60% , | ik
BROK, 1 JEIEHHLEE 6 JAE N2 adl, Ha
34 Heg T et (70% & ia@ ik 10% FEHE . 10%
B 10% SH Bk, Hi bt A BLERAE W) RLE B A A PR
A FEISRAE) TR 4 JAJG A5 R 12 h, 4% 30 mg/kg —IK
PRI TS 19% VR BE STZ, 75 1% BEZH T 1 59 A8



- 3110 -

WORLD CHINESE MEDICINE  December. 2018, Vol. 13 ,No. 12

A AR ik . 3 d J5 , IS IKE (FBG) =
UL 1 mmol/L, WA A o 45 A K BB AL
BRI A P P2 . HIFRE R R
T K B A8 T 1 R B, e 24 4% AH BB R B 23 ll
6 H,
1.2.2 T 25HX R4 (Control Group,
CON) : AH [F) ] 55 25 4 T AN AT Ao b B, B 78 H At 41
FEAT T T, 25 T AH R A BRASTEN S 1S min, [ J5 45
T 1 mL ZEEKHEE 1 k/d, 368 Ji, BBy 2
(Model Group,MOD) : i J5 ¥k [6] 25 F % BRAH . 74
2% 2H (Drug Group , MET) - 4 g & 41 1) — HBUIK
KT Fi IR 250 me/ (kg » d) ¥ B 4525, I 7EE B
RS FAAR A BRAS HEAT 18 7, 1 tk/d, ST 15 8
Jil o HEZEMEA (Tuina Group, TNA) 45 K U B4R
Bk S (R PR A A T S8 e R B AST
BITIRMNPE ) SR G 48 THEE T 3. BAREEm
T DURBR g o O T BRI S min, =48 4R IE T
ANEROGTT M L R X B AR 5 min, 451546 (240 +
10) Y/ min , 17558853 T K BN S B I 5 min , 45
K (120 £10) Y/ min, BHETFFEIG 15 min, FHEL
RIEHT 1 mL Z8MK#EE, 1 /d, LT3 8 J,
PE 254 522 ( Combined Group, MIX) : F Y545 T HfE &
HARIF B T3 T30, SR 5 45 T P4 25 AR Rl br v i) —
HOSUIHE S , 1 W/ d, JE 1781 8 J] o
1.2.3  ZHZURACKRSE KA KREIEAR IR T W4
FOYRM B9 s AR ARARK 12 h J5, RIRHE 0.7
mlL/ kg FR 7] LI 2 5 5% B K B SRR IR TS RR TR
J S IKIBUALE AL FE , vk T (4 C k)  BUR B L
Fr LB 2 AR R4S 4 L5 TN GAEE N,
BAWBARAE, KLIEEN Y. BEG K s A & T
-80 C AR IKFPRAT
L.2.4 fRFsEIN5J78: 1) RT-PCR J5 ik A il
AMPK , NF-«kB o IL-6 ) mRNA %558 7K SF Trizol 3
FRIK BRUE BEVLE RNA IR 1 g 4k 25 R % sk 2y,
743 cDNA IFWR AT - 20 CH e 519 F ) ™
WK WZR 1, L) cDNA fif#if)x , i ] real-time PCR
PCHATY 1Y, R AV R m R oA 5 12, B S ik [l gk
17 PCR " H4IG 20, 15 4 1408 BF 58 iU , A48 445 e it
XS P HEAT o0 BT, AR E P B . SR AR SE
i, L GAPDH fE A B3, 22 Ct = (Ct H g2
- Ct WS L - (Ce HRYHER - G A2
FEPR) X HE A

2) Western Blot il 5 AMPK , &2 NF-kB 2 [ ik
TKPIBCE 2R B B UL 2L, A RIPA 24, 14

JEIRA] . VK EIEH 20 min 5,13 000 r/min(4 °C) &
020 min, BBV, BCA 8 H € 00 & 2
FIk B b4, SDS-PAGE HiJk, ¥ 5, ik &
ECL B, I Bot. wn , RITEER G R4t
X western blot 25 F 4358 254t 474948 , 37 Images-
ystem 4. 00 ZRAF XS E R FEAT K BE T3 A o ARRS &5 R 1Y)
A = H Y H K/ GAPDH,
F1 Z3MFINRYE=PRN

Bk B FIHF51 (5'103) e PNINGTY)
AMPk,,  ACGACATTATGGCGGAGGTG 578
GCTGGAATCGACACTTGACC
L6 AGAGACTTCCAGCCAGTTGC %
i AGTCTCCTCTCCGGACTTGT
NF-xBp65 AACGCGTCCAACCTGAAGAT 188

TGTCTGTGAACATCCGTGGG
TGTGAACGGATTTGGCCGTA

D’
GAPDH GATGGTGATGGGTTTCCCGT 208

3) ELISA U 5& TL-6 & il % 2 K BUE B LA
2, JAR B R0 & W) A3 A T o
L3 ggitadriE SR SPSS 21,0 Ge it B X 4L
PEATGEVT 22007, TR BRI B + AR 2 (& =
s) 27N, A1) LR H B 2K J7 22 73 # ( One-Way
ANOVA) , J7 255 I PG LU LSD J7 ik, 7 2248 5%
A ] Games Howell 3%, L) P <0.05 22 B & it
B,
2 HR
2.1 XF T2DM KR FBG /KRy Zm  + Hil T, 44
RIZH VU MEEAH TG 55 A,
FBC R % = T 4, ZRAgiH =5 70
H HMEEH U H SHALH LR, 2 R B gt
PR, SEBIH L, P25 4 FBG HAES 2.4.8
JAmP ¥ B TR, ZRA S FE L (P <0.05,P <
0.01) ,#E52H FBG 7E55 4 8 JH I W& T F%, 270
Geita (P <0.05) , P54 FBG 7655 2 4
8 JAmF ¥ w2 TR, 2R A G L (P <0.05,P
<0.01); SPUZY2H FAL, PU 25 HE AL AR 2R 4 Jal i) %k
FBG W5 R0 8o 3, 2R A Gt B (P <
0.05) ; SHEFLH L EL, PUGHE AL 4.8 Ja Iy Xf
FBG AR o B, ZRAGIT ¥ E L (P <
0.05) ;5 0 Jilif HoA, & WA A5 2 .4 .8 J]in, 1y
A EFEAK FBG, 2R A Gt 3 L (P <0.05,P <
0.01), W2,
2.2 X T2DM K E H UL AMPK , . NF-kB |, 1L-6
mRNA ¥ S B I RR . 55 A R, R
RIZ] AMPK , mRNA §% 5% MR L RIR B TR, 256
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x2 FAXBRAREREK

SREMPEE (x +5,n =6, mmol/L)

04 %2 %4 A %8
G=E 5.68 +0.52 5.38 +0. 62 5.65+0.79 5.91+0.74
B2 26.98 £3.70** 26.27 +4.87** 25.15£4.29** 27.13 £2.46* *
(TR 26.87 £2. 14 20.73 +3.78°0 20.38 +2,59/mm 18.66 +2. 80~ /WM
g 26.27 +£2.26 22.03 +3.03% 21.35+2. 66°MM 21.96 +4. 4320
2 26.42 +5. 19 18.08 +4.63°W 16.55 +3. 874~ HEAL 16. 47 +4. 30~ ~ WAL

WS PR, *P<0.05,**P<0.01; SHBIA4 #, 2P <0.01,22 P <0.01; 55254 L% ,4 P <0.05,44 P <0.01; 5 &

#%,0P <0.05;50 J& i, mP <0.05, "™ p <0, 05

401
-~ CON
MOD
- 304 3
= : - MET
E " ~\\\\§§t§:::::::§:::::::% -+ TNA
o MIX
[+s
w 10

©

Bl HAFRFEE FPG Kk FELLE
*£3 KAKXREEN AMPK ,mRNA #X

REBRIE (v £5,n=6)
A5 AMPR
mRNA %3¢ HEHRIA
=K 1.10 £0. 09 0.62 0. 03
HERIZ 0.62 +0.13* 0.31 £0.01*
e 0.78 £0.10% 0.46 =0. 02
gl 0.71 £0.05% 0.50 +0.07%
2yt 0.90 +0. 102 0.50 +0. 06~

TE 525 UL, * P <0.05, % * P <0.01; SHREIL L5, 4 P
<0.01,22P<0.01

(A) (B)

15 0.84

-
o

e
Y

e
O

AMPK,; /GAPDH

Relative gene expression
=]
N

e
o

> & s N
& ¢ ¢ & ¥

(©)

AMPKe? S w— G @D @ <-63KD

GAPDH s s s s s < 37K0D

N &
& & & &8

B2 #ExEHEEENELR AMPK ,mRNA 3% (A).
EAFRIE(B) REKER(C) M
T 2 AL, T P <0.05,7* P <0.01; SROMNA LE, AP
<0.05,44P<0.01

Gt EE X (P <0.05) s SHRA LA, vh2h 4 i

S PUZGHESEL AMPK ,mRNA B35 J i H 3054y
Thi, 25 A Gt (P <0.05) 5 5574 25 2 i

T

TR, PU G EE AN AMPK , JE R 55 5% THE
B ZF TG FHE L (P>0.05), WLk 3 K2,
x4 FBAKREEA NF-«B mRNA 53537

EEBARIE(x+s5,n=6)
NF-kB
ZH ¥
2H 5 mRNA #3% HEFRE
25 41 1.03 +0. 04 0.27 £0. 07
HERIZH 1.79 £0.13* * 0.51 +£0.06*
(e 1.38 £0.17% 0.48 +0. 04
Mg 1.40 £0. 152 0.30 +0. 092
Rk 1.22 £0. 1444 0.33 +0.09%
H S AANE, " P<0.05," P <0.01; SR AP

<0.01,22P<0.01

(A)

2.5+

= fd »n
° o o
5 1 i

Relative gene expression

1ol
o
i

.

C)
NF-KBpG5 e e am— e . ;5K

GAPDH

_—— < 37KD

> L
& *0

B3 #EEXSEBEENELF NF-xB mRNA #3F(A) .
EAFRIL(B) REKER(C) MM
W G2 LA, P <0.05, 7 F P <0.01; SHERL LA, AP
<0.05,24P<0.01

Has gl i, R 4] NF-kBmRNA 5% 53 g 2%
Fm, EZRAESITFE (P <0.01) , HAKIEF
B, 2E AR L (P <0.05) ; 5EIRIZA AL,
PUZj4] NF-xBmRNA % 56T [, 2R A 5% 8 X
(P <0.05); SEIAIA] L4, #E 5241 NF-«BmRNA %%
EMEARBY TR, ZRASITFE L (P <
0.05) ; S L5, 7 25 #E S 41 NF-kBmRNA %
FRE N, ZRARITFEX(P<0.01) , HHFE
KT, 22 A5 L (P <0.05) s 55254 )&

& & &
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HESEL LA, PU 25 4 5= 41 NF-kBmRNA #5647 T %
B ZRIGIERE (P >0.05) , Wik 4 53,

525 FAL IR, B4 11-6 mRNA # T},
FEFA G ATE (P <0.05)  FEHFRK R E T,
ZAAGI R (P <0.01) s SH A AL, P2y
A HESEH K2y 1L-6 FEN AR R B T
W%, 22 A G (P <0.05,P <0.01) , FEH 3%
YR E T, ZRAGI AL (P <0.01) ;742
B AL OIS LX) TL-6 mRNA #% 5% e A
PRI N . AR S (& 4,

x5 HBEKXREAER L6 BEEERKFILR

(x+s,n=6)
1L.-6
A5 WRNAFERE AT (pe/me)
E=Ei 1.01 +0. 09 42.74 £10.58
PR 2] 1.61 £0.22* 96.68 £9.66* *
(B 1.34 +0.15% 78.88 £9. 8044
| 1.43 £0.202 70. 85 +4.85%%
gl 1.31 £0.05%% 61.34 £9.5044

S AR, T P <0.05, 7 P <0.01; 54, AP
<0.01,22P<0.01

Relative gene expression
° @ Py o
o o o o

e
°

<,°‘; & &
E4 e &EmEBERALR IL-6 mRNA #R
ME BRI
VE: A FALIE, T P <0.05; SR, AP <0.05,24 P

<0.01
3 it

W BRI IAH ARG LP = U R, PR, 3
EHREZ L HERMEES 3576 MR s A1
KPR B IR R T, AR5 s B A0 T
P WRME D EEAE R AR AR R 3 5 Rl LA
PRIE R LAV SHL, 1038 R 5 s 3% 38 b L i vfg LA
TGS B LR, AR HEEIRYT B
Wt E S B O 2 [l N R s Y 1] [E1 I, FE
FKE T2DM BB i e A 5 ) E B A&
SR, B AR TS ekcs T2DM (9 A= 1 22 B F
FE A TR A B B, 0T AH I A SR BIESE R HE S
et AR 0 FH B2 AR By B A A

ARk KB, B RN S5 T A
T2DM (1) Kt 7, R EE 55 TR Je B 40 M dhi 45 5 1E
FHIG . BEBRMEA T B S R AN E A 208 M R M

R, 0] 38 oo b 3 AL 2K P2 4 ( Advanced Glycation
End Products, AGEs) \UPR ., O ##i% 1545 ( Hexosamine
Pathway ) | JFIETEA BEITAR LB 20 it 25 43 b S5 i 42 )
PR R AL gk R o TG TR ) S5 AR
UL R EEYE , AT HE SR R MR A0 iR , 55 OS (ERS
R BT RE B AT A5 B A A e LA
SAER G IR Ko T2DM & A R e iy Ll
NF-kB 1]y 5 G i 12 A T 21 SO 2% VAR
KB T, 200 A0 T B A b, A0 fe i
JURA T NF-kB [ p50/p65 %55 31 4 5 14 1B
PIZ BB XA E TR b 252 3] TNF-o  IL-
1B IL-6 J FFA S50 fifg [ ¥ 8 f5 5 70 7 HEUE . 5
AW 1B fif 2, 4k 100 2F A 20 B A% 5 40 g R
S5, KPR TR o TS 28 A S L SOV 4
PR - R 4 vh , NF-kB (1935 A 302 H i i — A4~
PRAY PR K AN T 2 [ AR AR
U R 2% 4 52 1 S 5 9 5 ML) D T ) I A
B BTG A AR EE ] AR SN
W J R JIELIFE %) T 9 B 200 i 8 i, I A O AT A Ol B
PE BB ST 0l B3R IT Tk IR R AR
TRYTNERESY 2 BUME DRI 1 Im PRATE 5 v, 4 2 0
G GRS T W] HE— 20 R I R M RN T 116
TNF-a Jz CRP JK ¥, fili & ¥ 5 B /K SF 15 21 4%
1O AHIFY K [R5 B R 2 T e T
HEFEXT L AMPK , NF-xB K IL-6 315 /EH,
H XS TL-6 25 A i 7 F a] e 55— HOBUIRIEG
Ja A A g 2 W U] i
A AMPK 34290 ) IKKoo 1 IKKB 2635, 3415 4H
RARAE SN R~ ABLEATFE R, SO - #% L
NF-«B # H& XM HIE A RE . miEE T
XF B #E L NF-kBmRNA %% 5% [ 8 R A W35 1)
HIVER, ELTE 2 B4 1007 208 A 17 60 T A AA e X
— RN, AMPK E Ay 4 i RE 12 A0 < TF 567, AL
RES VA TR A, 76400 1) 28 1 B L b ) A 493 15
B IR P A A B AMPK
155 WA T A TFHE— 2D SEIR IR 5 WRAFAEAR G
PE, ARG T RBE T AMPK , 1) T {537~ SIRT1
% NF-kB 2 g £ HIRO S2, RiT
S 2 S M e B A S 7E K B T2DM Il R A 5O
H RIS BT R AN AL R AL T EE AR AR
WA, XS FBG (I8 15 2 B Ok R, 5 Bl Py 24
S LA, 2GR HE A AR T TR A
PRI T SRS E W I R E 000 . HESEEH 3 B X i 6
PRFEREROVAE 4 FA I BCR B, 7R 55 8 ]I im b
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FRRTE R, 31X — BGRB8 B AR B0 B g 1 2F

JRMTEACA DG, 487 1 HES I b ST Bl ae 1 A R , 5l

BT B T2DM R Wl RIR YT . HAS R

RUZH A AT T LAFE G LA S M SO , 18 2%

T2DM S i ik g O & T DL ZE /Y

SR, AR FEAAFAE — & WA R Z AL, anfSOxt

AMPK,, 5 NF-B ) &8 H R KT 1TI5E, 725

SEWFSE AN SEXS H BRI AL 2 KPR E , LS

Tt IS T 03X 2 AME 500 T

A7 A VA Al Bt 4, Trisin "2 LPL ADP

Chemerin*'* S5 JJL Y K i 5 A 1 24 777 X AMPK

55 NF-«B % 38 55 7 F, X 3% 26 (5] 5 19 i 28 ,
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