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Mechanism of Electropuncture for Reducing Diet-induced Obesity Rat Weight through Hypothala-
mus TSC1-mTOR Signal Pathway LI Ke, HE Hong, HU Mao-qing, and ZHANG Lin  Third Affilia
ted Hospital of Chengdu University of Traditional Chinese Medicine, Department of Internal Medicine, Dia
betes Mellitus Prevention and Cure Center of Sichuan Province, Chengdu (610041)

ABSTRACT Objective To explore the mechanism of electropuncture (EA) for reducing diet-in-
duced obesity (DIO) rat weight through tuberous sclerosis complex 1 (TSC1)-mammalian target of rapa-
mycin (mTOR) signal pathway in hypothalamus. Methods Forty male SD rats were randomly divided in-
to the model group (n =30) and the normal control group (n =10). DIO rat model was prepared by high fat
forage for 12 successive weeks. Successfully modeled 19 rats were further randomly divided into the
model group (n =9) and the EA group (n =10). EA at Tianshu (ST25), Sanyinjiao (SP6), Zhongwan
(RN12), Zusanli (ST36) was performed in the EA group, 5 successive days per week with a 2-day rest,
4 weeks in total. No intervention was given to rats in the model group and the normal control group. Body
weight was observed in all rats. Methylation of TSC1 promotor was detected by bisulfite sequencing meth-
od. mRNA expression of mTOR in hypothalamus was detected by RT-PCR. Results After EA treatment
body weight in the EA group were obviously reduced (P <0. 05). Compared with the normal control group,
body weight was not statistically different between the model group and the EA group after treatment (P >
0. 05). Methylation rate of TSC1 promotor was higher in model group (94.0% *4.5% ) than in the normal
control group (87.0% +3.6% ) and the EA group (87.4% +3.9%) (P <0.05). Expression of mTOR in
the model group (1. 84 =0.51) was higher than that in the normal control group (1.02 +0.22) and the EA
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group (1.46 £0.29) (P <0.05). Conclusion

EA could lower DIO rats’ body weight by down-regulating

methylation rate of TSC1 promotor and regulating expression of mTOR in hypothalamus.

KEYWORDS
rapamycin; methylation

electropuncture;

BALA P AN B Al R AR T R AR 1 AR Ak, iR 2338
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IR P I T 45 55 1 REOR SR RN BE T % . A AFTE R T e ik
HEFL Y B iR R AR H (mammalian target of ra-
pamycin,mTOR) 552 5 T AR & A", 457
A fkiE £ K 1 (tuberous sclerosis complex 1,
TSC1) /& mTOR By _EJ il 5 5~ A PRASIZH i 1 0F
FERBIERE K BT i TSC1 Ji3 8+ H 4L B 3
5, mTOR Pk iS5 ME R R HLE A 2o AR
R AT AT FOIE JHE R B, W T il TSC1 JE 3+
FH AL 2 mTOR B[R 48 £k, RIS 1% 1 FE i — 20
BT EE AR R B AT BEMLH

MRS T

1 W 40 HlEME SD KRL,3 ~4 JH#E, X
B R IR A DR A BR A ) 1 ATIE S : SCXK (1)
2013 -24,

2 RH AU gE  TaqDNA B4 ( Fid T, 4t
5 SC0010) ,dNTP ( L /E T, it %5 : A610056),
cDNA G iiidifl & (Ll T, it S . SK2445) ;%37
AU &R & (A T S SK9307 ) 5 ik
ik & (£ E Axygen, it 5. AP-MN-P-50) ; iil]
FEo A (£ [E ABI 2 F], ABI PRISM 3730 ) 5 %%
JtE f PCR X (3EE ABI A7, StepOne) .

3 EWrd R T KREGE R SR 1
JEBEHLAT A E RS FEZH (30 H) MIEH 4 (10 ), iF
WAL T IER R LR 3R, 5 B 1R R Deng G 45
Jr e, M RHA ] T KR A R R ROK , SE 5
FIERFFE(22 £3) C 4 F% 12 J8, 8 1E 5 41
TR 20% M AERET, 4519 HOK RS , 1
PSRN 63% o 1 AR 20 ) PP IE B ( diet-induced
obesity , DIO) K EFEHL /T AR (9 H) FHET il 2
(10 H),

4 EPRITE EFRNEYT R T R BUCA B
AR BRI o 8 P L A2, 20 min/ik, 4K 1 1K, 38
5 RIGHATERAYT o M 7CHERE SR RAX (B rh 257
255 mm) =52 UG B E E 10 mm) Pk
AR E Pk I, DA N — B o, AR B %%
HT—rE L B ELN T 1/3 Be 5T 2/3 Biise

tuberous sclerosis

complex 1; mammalian target of

R OB = H(CBOBUS BS54, MBSk T 24
5 mm 4b) FCHATHE T HRYT . e S IR
EF g 2f) ™ HEAT. S IR AE  75% T RS # 9 7 e,
0.25 mm x13 mm 2411k 18 Hz By, 2 mARsR
FELE KA &L 4 mm, ZFAZ EH 4 mm, e =HH
H16 ~7 mm,“Hrfhe” BRI 2 mm, LR R ) 5
MBEIRYY 20 min J5 HER, ZEA RO, BRI,
FRESE 5 K ARE 2 K IHAYT 4 T8 AR RNIE
B AL RVEF 2 R (R T DA TTR YT o

5 MEARSE SANY T LIS R LR 2R
DAL NG ORI , D87 Sk AL BT, , R A E DK T Hh ) 8 i 20 27
BT WAL, 0 TSC J5 8 7 H 346 Al mTOR
FEHFRIA

6  KIAEHR LA T v

6.1 REMARERN R E AR A 4R R
BITHG I R E AL

6.2 TSC1 jazhTH Rkl Sk HE VMR
AT LA TSC F3h T H &1L’ . DNA i
MR FH I i #5202 g DNA FI XUz K Hi B, Jn
5.5 pLgr et e 19 3M NaOH, 42 °C K% 30 min,
B 10 mmol/L %7K~ 30 pL £ FR /KB IR G
R IE A R SN, BEETR 5T, in 200 L Ay B,
50 C #EE/KIE 16 ho fi1300 pl 454 %) EP &,
BT E] UNIQ A, EiRFE 2 min, L
1 min, IMAPER 650 pL, FIEE L 1 min, &2 W%
1 R CEIRE O 1 min 4B UNIQ A BT EP &+,
55 CHLAH AL E 10 min, A TR ALZEK 50 L,
55 CHEA L E 20 min, IR E L 2 min, JAE LR
W, AR FRZART S 50 plo fin 5.5 wl i I il A9
3 mol/L NaOH, % /i & 15 min, /i1 8 uL 3 mol/L
LR 4 pL 10 mg/mLFEJE A1 270 pL vk G K &
fe, & F -20 C, o UL &0 10 min, il
500 pL 70% & [, .0 5 min, 2 FiE. HnlE &
B B WO KB RE 2 S 2 BP A
IS, RS/ N O R AR MR I, ZE IR T8 5 min IIA
20 ~30 pL BUZEK, B fEUIIE. PCR ¥ 14: 5] ): M-
Tsc1-F: 5-GATTGTTGTTAATAATAATGTGATGTG-
3’; M-Tsc1-R: 5'-TCACCACAACTACTCCTACT-
CAAC-3', il 50 wL RN KRR, ik : 98 C Tl
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514 min,94 C75PE 45 5,66 CiHk 45 5,72 Cit
fif1 min,40 MEH,72 °C 8 min &&E ZE# . ¥ PCR
Gl S pUCT8-T 2R, 1 45 8432 A 4, e 4%
7E IPTG/X-gal AR FAE K HGREE hE AT E
B2 IR IE IR AL 37 CHEFRI 7, SR IUSTRL , HE 4T
J¥o HIEAER (%) = # F LAk 5/55 x 100% (55
SRR FEAR TP AR AL .

6.3 RT-PCR il mTOR mRNA ik iz
cDNA & ikl & & i cDNA %5 —%%. mTOR 5|4
J¥51: .5 -GCGTCCGGGGTGTTAGAGTA-3', T
. 5'-TGGGTCATCCTTGTTCGTGT-3', % % B-ac-
tin N2, 519 7 5. L. 5 -CGTAAAGACCTC-
TATGCCAACA-3', F {i#: 5'-AGCCACCAATCCA-
CACAGAG-3', ¢ 1B PCR ik #| & N i B 5 B
20 LI W AR &, S 25 R 95 °C R 4 5 A AR
2 min,95 C 7251 10 s.65 CiH 'k 40 s.68 C L fifi
1 min, JE¥ 40 ¥, R 2 24 J5 112 mTOR mR-
NA AHXf Rk,

7 SiiteEorik: R SPSS 11.5 #7404
Mo T BHE R x s FRow, 4118 7 1 Eb 4 ok
LSD ¥k [R 418136 97 1 5 i B3 ok AL X ¢ R 50
P <0.05 8= RA G E XL,

# R

1 SHAKRBIRTATEARE A (K1) 544
TRIT AT LR, RN K BRIA YT R R E B N R (P <
0.05) ; 5IEH 2 LA, 1R YT RS A 41 At il 4 K BUA
IR E (P <0.05) ;3657 J5 5 8 21 e i 41 K B
REZFILI 2= E L (P >0.05),

R SHARBIRTHIGREILE (g, x=s )

£R2 HBAHAKK TSCH Bl H IHALRF
mTOR mRNA FikH# (xzs )

415 n I} [i) A

T 10 T 384.20 £43.01

BRI E 416.85 £41.17
T 9 TRYTHT 467.01 £24.54°

BITIE 496.73 +37.94
Gl 10 TRYTHT 478.24 +20.67%

NEigEl 417.78 +38.84 "

U SAYURITRT AL, “P <0.05; SIEH 41 1LEE, “P <0. 05

2 HAKK TSC1 jg 8 7 H LR Ml mTOR
MRNA RiELE(F2) SIEHH LR, BRAH KR
T i TSC1 A 87 H 4L E il mTOR mRNA #i5
BIW] 375 (P <0. 05) s SHEERIZ LR, S KR
Tl TSC1 J7 3+ AR mTOR mRNA ik
FEfR(P <0.05) .

2551 n TSC1 3 FH AR (%) mTOR mRNA
1EH 10 87.0+3.6 1.02 +0.22
LY 9 94.0+4.5" 1.84 +0.51"
Gl 10 87.4+3.9° 1.46 +0.29°
TE SIEHAIE, *P <0.05; SHIMLA o, 4P <0.05

T %
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AFFHLZ 508 I 56, MU A YT IR BRI 22 DUT:
Wik R BIFN R BHIA 2 M FE . b 1 2 550
&3 I Z LA L S AT RE s KA R K55, T EE
B AR = B3 = R AT s R FIKE
DU R AT AR B FIER Ak e i 2 2

MO ) 5 1979—2008 4E 18] 4 6T HETF
B A PR I R YT R SCHR IR AT Meta 3 BT 45
7 BT REYT Bl AT R I PR AT S50 P RE A TP 24
ey b QUi RN ok Al DI SR % NG s R L Nigiis
RESCGE T REML TR . 50 REIEM SR B
REATE A, R RRAIRL 1. 72 kg (R, 5]
Gtk 22 SRR A HE MR R R 1,56 kgL L ERFSY
FERET AT Al i A 3

EERIIE YT B 2l P R R 1 AL o 5% BRUAS — 2 B F
BN GEAE R BRI AE S 5 T Rl v IR kY &
PP TR FEU 1 A0 T T A SRR YT I
PRI REAL . B AL e JE P DNA J¥ 31 JC & A ik
AREOLT BT R R KO8 1k, DNA HI Ak &
TR R W R e R I L BT B
% TSC1 Ji 2 FH 3k A8k & mTOR {5525 T &K
PENEE & A R Rl 12 SR e B ) Bl L J R
FUBRRLE T T 100, ARSCE45 5 & DIO K R fli ]
RIEFEEH AR T Ik TSC1 8 37 5k R0 g
B, mTOR mRNA 235 E i - T IS AR BT
Feii TSC1 Ja sl 15 H b2 5 1E # 4 AHE), mTOR
FRETIEW YL AT, Seb s A= 7R f B
LA FIE PR A EE 194 1 T AT R 3 BRI T e i TSCA
JR BT H A2 b T X% mTOR LA kI Ve,
mTOR ik LM SLHL,

AR A JE 2 b KX TSCH J3 37 BEAL k47
BELVRT, WA LA 8 28 Ak J2 mTOR 283k, AHH o v 41 %
TSC1 8T H3E LR 5 mTOR mRNA Fik28 1Ly A
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