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[FHE] B WEBEX S EWPL (insulin resistance, IR) KR T Wi B IHEHEA Atgl. Atgl3 il
Beclin—1 ik Jobk & iBEE -3 (glycogen synthase kinase—3B, GSK3B) ik MIFEN, R FLEHRINAIT IR 1)
BAENL . 3% K 45 HTETE R Wistar KERBEAL N IEH A (15 J) MRS %41 (30 ) o IEH 4H T % #i %,
PRI 1) 2 2 w5 R DR AT 10% 0 SR BE K 9% 8 J, il & IR AA . BRI )G, KR &4 30 HORRBENL A
BRI (16 W) A4l (156 R) o B R BAT AT 1. 70 TG s Ja BT, R IR Hp SR Al B
G B IR DN E K B 2 BB LK% (fasting blood glucose, FBG) M%K% (fasting insulin, FINS), A
BEHIPLIEE (insulin resistance index, IRI), #FE KM IR F2E . FH Western blot il real—-time PCR y:4&
MR R Atgl, Atgl3. Beclin—1. GSK3P mRNA FlEK (4332, PP FRA X B8 15 Z 3BT BN FL i M s P 1
., GEROERUE, 55 R, BRI R TRT BB R TR (P<0.05) . T-HIE, 515 4 LA, #iR A
KB Atgl. Atgl3. Beclin-1. GSK3B mRNA 1% A THE (P<<0.05) ; SHMIZH EA, AR Atgl. Atgl3.
Beclin—1. GSK3PB mRNA FIZE (4 £ IE B FEAE (P<0. 05), IRT [#{K (P<0.05) . Z5i  HLAT AT W] B XGE m e = b s S
f) IR, EALHI T eSS N U B WA S 7 Atgl JAtgl13.Beclin—1 ik MM~ Fr i 40 Mo B 4 W6 DK% B& A GSK3
RIEH K
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Effect of electroacupuncture on autophagy activity in the hypothalamus of insulin resistant rats YANG
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[Abstract] Objective To observe the effects of electroacupuncture on the expression of autophagy regulatory genes
Atgl, Atgl3, Beclin 1, and glycogen syn-thase kinase-3 (GSK3p) protein in the hypothalamus of insulin resistant rats
and explore the potential mechanism of acupuncture in treating insulin resistance. Method Forty-five clean Wistar
rats were randomly divided into a normal group (15 rats) and a modeling group (30 rats). The normal group was fed
conventionally, and the modeling group was fed a high-fat diet with 10% fructose water for 8 weeks to prepare
the insulin resistant rat model. After successful modeling, 30 rats in the modeling group were further randomized into
a model group (15 rats) and an electroacupuncture group (15 rats). Rats in the electroacupuncture group received
electroacupuncture intervention. The fasting blood glucose (FBG) and fasting insulin (FINS) were detected using
a micro-glucometer and enzyme-linked immunosorbent assay (ELISA), and the insulin resistance index (IRI) was
calculated to evaluate the degree of insulin resistance. The mRNA and protein expression levels of Atgl, Atgl3,

Beclin-1, and GSK3p in the hypothalamus tissues were examined using Western blot and real-time polymerase chain
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reaction (PCR) to assess the effect of electroacupuncture on autophagy activity in the hypothalamus of insulin resistant
rats. Result After modeling, the IRI increased markedly in the modeling group compared with the normal group (P<<
0.05). After the intervention, the mRNA and protein expression levels of Atgl, Atgl3, Beclin-1, and
GSK3p increased in the model group compared with the normal group (P<<0.05); compared with the model group,
the mRNA and protein expression levels of Atgl, Atgl3, Beclin-1, and GSK3f dropped in the electroacupuncture
group (P<<0.05), as well as the IRI (P<<0.05). Conclusion Electroacupuncture can significantly improve insulin
resistance induced by high fat and high sugar. The mechanism may be related to inhibiting the excessive autophagy of

hypothalamic cells by down-regulating the expression of autophagy-related factors Atgl, Atgl3, and Beclin-1 and

reducing the expression of GSK3.
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UES SCXK (%6) 2020-0018 1, 4l 3% Tt i 22 24 k2
FARE X LI EN P O, IR ERERIFE 22~26 °C, AHXT
TR REFEHITE A5%~75%, A 12 h/12 h SIS JE I, Fr g
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S5O, B I B ORK AR £ 2K BT 8 i m iR
Tkl (BB 58. 8%, FK AR 15. 2%, /KAk &4 26. 0%) A
10% ) SR /K ME TR 5, HEAT B2 DK SR Lo 00 2 i 1T 4
FBG) 1 =5 f Ji & &
(fasting insulin, FINS). #&il FBG A1 FINS 7, K 5
2 12 he WHHE KRB S FZ PR (insulin
resistance IRI), IRI = [FPG(mmol/L) X
FINS (mIU/L) 1/22. 5. 45 B4 ¢ 41 K B IRT R+ 20
KB E T (P<0.001) B, 3875 TR E R Th™
BRI G, BRI, B A % LA
FEAIZE (15 W) FTe 420 (15 B o AR 4 A H 20 4k 25
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o HEHHA 3 KRR T @ AT 5,
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) AT, B R COUN) ATH e R o], 2 8 Cse it e
REE) IARHERAT AL L 0. 30 mmX 15 mm ANEE
Wk, B = BAERESERE 3~5 mm, EI07UERE
ST IR 3~5 mm, =i g4 1a) ik 1C S 7 R R
il 3~5 mm; KA HREHEITAC RO E = BT pE
T R — 2 AR, SR R e O iy — 2 AR, 1E S
W, AR 2 Hz, 58JF 1 mA, BERA] 10 min; & &3]
3R, Fk 8 JH, HESINL N,
1.5 WEIERSEN TG E
1.5.1 FBG. FINS Il IRI

TR E KT, BISEIMEE 8 A
5516 A, YR R FE KR AL 77 =X, X AT K R FBG
AIFINS #EATIEFFid%, FEiT 5 IR,
1.5.2 JESTHEET HEME A MRS

AT €, 1B K BF i, BYEL 1 mmX 1 mm K/
KB T EMAZHIN 2. 5% K AR, 4 CIEE
2~4 ho JE[E 52, PBS WRIEVEA LN 3 Ik, &K 15 min,
JEHEN 1R [ W E E 2~3 h, FRKH PBS ik
3R, BR 15 mine MK, F5EHAFKEER L BEHEAT
FE IR K, MR AZ IR 30% 2 (20 min) —50% Z, %
(20 min) —70%Z. % (20 min) —80%ZE% (20 min) —95%
2% (20 min) —100%Z (20 min) —100%Z. /% (20 min)

(fasting blood glucose,

index,
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I 34T, P E T 100% A B 30 min 3t 3 k. GHEAIER
A, 812 AHEF 1:1 =i 4 h, 812 W] 1:2 RiEiT
W, AR EEE 5 b ER AR, 4120
FE SR N BT, 37 CHEAEIE A, BRI 60 CH5
FEIRA 48 h, BUBM IEARA . IR, HHEED) A ML T V)
F, JEREZ) 60 nmo By th, KA N AT A% ER A E v
BEAT Y, BFIA] 30 min, EBAH/KIGEYE 3 UK, FiH 0. 5%FT
ERRE AW GLE 5 min, EBAEKIEEE 3 WK, JEAL T, =
TR LS, R AE S BB U1 R AT BIR
REE, WLGE [ Wi A B T 25 48 3047 404
1.5.3 RH real-time PCR B ARK I 3 20K BN v
ZH4H GSK3B+ Atgl. Atgl3. Beclin—1 mRNA Fik/KF
FREL 100 mg KRN FidiZH 2R, $REE RNA S5 A8
RNA MR B J A0 g, T 3l e i S B AR &R, EAT I S I
[, 25 ‘C 5 min, 42 ‘C 30 min, 85 ‘C 5 s, ¥ RNA #%
el cDNA, bR IESIVIFF I WA 1. S 20 € & PCR
 BOFEFF,95 C 10 min, 95 C 15 5,60 C
60 s, 40 MEH. LLGAPDH ANZ, KH 27 40T
GSK3B. Atgl. Atgl3. Beclin—1 mRNA AHX} ik .

*z1 SHMF5
FEA] FHl(G -3 ) YK (bp)
|3 : ACCACCTCGGAACCGTACACT
Atg 1 222

"N : GCAATCTCCATAGGTTTCTCCTG

-3 : GTTCATCATCTTCCCCGACG
Atg 13 273
T : TAGCAAGGAGAGACTTCAGCAGC

3% : AGGAGTTGCCGTTGTACTGTTCT
Beclin 1 178
T : GTGTCTTCAATCTTGCCTTTCTCC

b3 : CACTGTAACATAGTCCGATTGCG
Gsk3p 117
i : TCTGGCGACTCTGTACACTGTTT

- : CTGGAGAAACCTGCCAAGTATG
GAPDH 138
T : GGTGGAAGAATGGGAGTTGCT

1.5.4 X Western blot ¥EMM KR T ik Atgl.
Atgl3. Beclin-1. p-GSK3B&E HEIAKTF

HOK B T FERZHZ, 0200 ul 2R 24 (5 2 ul
PMSF. 2 uL WRREgHIHI7]) , 23, 24k, B0, I EIS,
BT -20 CLRAF. BSAbRUEMFRRENIKE 1 peg/ul.
0.8 pg/uLs 0.6 ug/ul. 0.4 pg/ul & 0.2 pg/uL i
PR, BEAR OGN 2 OD A G THEE AW . &JEi
95 °C 10 min, {25 (4P il % SDS-PAGE %Efg, L#E.
HLPK . B6 . PVDF B2 78T 5%t ks, &4 2 h, (%
BRAGEEH 1%BSA B 2 h) mMA—#i(Atgl
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1:1000, Atgl3 1:1000, Beclin—1 1:1000, p~GSK3pB 1:1
000, B-actin 1:500),4 Cit#, WelE, &AW —
o CEPI/NER TeG 1:10 000, FFHi% TeG 1:10 000),
FIRPRIRWEE 2 h, [ ECL TAER S mE, Fi A .
LAB-actin N ZHH, ] Bandscan Bt H 8
F K A
1.6 GitESHh

ffFH SPSS23. 0 itk xt SLIe KR 31T Gt
Bro THEBORER B £ e 2 RO, BTG RS0
J g5 S, AR 2 R LU T R R 2= i, P L
S LSD K36 NPT A IEAS A3 Ai 5 ZE AT, 4 1A B
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BB, DL P<0.05 NZERHSGIT¥E L.
Graphpad Prism 9. 4.0 B4 A K st K.
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2.1 34HKAE FPG. FINS 1 IRl 7K FI{LELER
AR R, 5 IR A LR, B & 4R B FPG,

FINS A1 IRT #4087 &7t (P<0. 05), T, i

W 2. TG, 5IEH AR, R A HE 4K R

FPG. FINS F1 IRT ¥J7t 78 (P<<0. 05) ; SR ELA,

£T4H FPG. FINS 1 IRT P& (P<0. 05), W% 3.

F+z2 EESAERFPG, FINSFIIRIZKFEEE (X +9)

R n FPG/ (mmol = L") FINS/ mU « L") TRT
IEHA 15 5.76+0. 37 14.7240. 96 3.7740. 45
T 21 30 10.494+1. 17" 31.2942. 26" 14.7042. 57"

A 5 IEEARE Y P<0. 05,

%3 32HKRFPG. FINSFOIRIZKFLLE (X £

20531 n FPG/ (mmol « L™") FINS/(mU « L") IRI
EEA 12 6.10%0. 53 14. 11£0. 60 3.8340.45
HERYZH 12 11.18+0. 54" 31.72+1.59" 15.77+1. 27"
HLEF 4 12 8.26+0. 72" 27.25+1. 58" 10.03+1. 31"

S IER AR Y P<0.05; 5EEAIZH HE ¥ P<0. 05,
2.2 BEHHEEBEFRANEBEAS BESEEATL
S5 AR, BMAH KR T B KEIhEE

R ) 1 29, 29 PR 5 A R B AR ) FL T B ),

R
PESREAN N7 7 N S P N
B SEXRTENEMAEEE (25k X)

RIS A e B . SRRV LU, WA I RUZ R4 )
e, BoEME L . VERLE 1,
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2.3 3HARTEMKEL Atgl. Atg13. Beclin-1,
GSK3B mRNA FRiAELER
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[ 5 AT (IR) B R R 2% “IH iR Jals, 2R &R
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JE B e AR R B R SRR TR R R R R

AZ N SR g, B R H, SR IR, IR, RN
¥ . BN (R« FHIR) Frcsl “Ied & AN,
HELSNPW” RTFEET S0 =) “=
T e BON BB AR o ML B K ARHTH
KR E, TR EEAE M B F, DRI, IR
WP REARR, DR RERAE . BT REAAM .
T AR S B FR AR UL I DR, ASHIT FUR 3T
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Ji ARABERIE, AR A6 LLE B I B AR i & i
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AR IR R = ROV B 22 578 T &R,
NENKE L Lt o M € IR VAT 4 = PR B 1
HESR ARG T “RBEA VA S R A, $1 R,
ST A TR F2 O R P B 2 280X, gl

PRI TT B 2 B, B % X LA B S HLAE o 1215
ig, B B AL B AR, I\ 2, B
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MR o AR DAT B SR, I B i 2 16 bR Th
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HWEE S T B R E @ ATGL B4 (Atgl,
Atgl3. ATG17/FIP200 &%) f1/r'F, Beclin—1 J& H W&
WA EEAZ —, WE A ST E,
Atgl. Atgl3. Beclinl =319 B WA pd F b &
R IE PR T H AR TR S i,
B T AR, BRSNS | A FERY B
MRS — PR HEE R 7. AR SRIR0IE 5 f s
N BWR AR Z R L5 . AR S i
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SERA SERE, PRI R FHPUIRS T, KERUF o B W
AMESFE I 23t 8 JH BT UG, AT T
fili Atgl. Atgl3. Beclin—1 FIAFHE, HEE B2y
(B A BT I8/, i W A R B i WK
o RS RAGTS B EACSIE . 40 B 15 BA S H
W IR s AR R T 5 WA o B AR IA K
ET IR, SO A RO VR —, FOR B R
WA X AR, B RIAN AT LA 2 W, 75 o 3
W, i Hk Ay LR B, ST [R15 0 1 20 B A
T2 WL S A B AT B Y Atg L, mTOR 25 [ M
FHOGER 1 R SR 61 4 X Rz /2 R 42 70 | kP i
AL, ST R AR R o BF T 2R B A S B R
BONE, 5 0E KR A BRI 42 mTOR/P70S6K {55
TR, SRR D LA B E A G R e
R P WA DX 38 B 0 R 1 PRV P R o) i
T o H A0, DAY B R M A0 a0 A A Dy —F R
PR 7 T 0 (T T B AL S

¥ R & Bl -3 (glycogen synthase kinase-3,

GSK-3) J& —MAAE T BT A AL 40 M 5T vh 1) 22 212/ 775
AR E AW, 7 No MBI FIEAR, b GSK3pE %
THRME RS, SRR SHRAPRIAFE TFEE
AN R TR GSK3PHI e R IA 50 1 H UK
PEBRAR AL 24 GSK3BIH LS H Tha, S H
SR T HIES, PR A RE R B R A SR AR U A7 2
i, W B IR, H A, GSK3BHNH 524 2 s oh A
2RI X A 48 2R 4 i 5 SR AR 1 B KA, (Rl I AR
SEEGAEL 8 FAVATT JE A GSK3BER 1A mRNA [)4R3%,
DAL X i 5 3245 5% FARDL . AR SEIR 45 LR,
5 IEH ALAR L, BERYZH K B GSK3B mRNA AR (A %k 1
W, 8 JH HAHT-Fils, HAt2H GSK3BFRIAFRAK, 1 B Ha gt
TR S RS 5.

A S5 A ) T B T TR )15 T TR A,
T2 A WA R FIEYE T, AR B RS SR
T GSK3pFiL BTk, & 8 Al T, B4
Atgl.Atgl3.Beclin-1 FKIA T F%, GSK3BFRIAFEME, IRT
BB IR, R B GE = R SRS 2 IR, TR
&M% Atgl. Atgl3. Beclinl Wik, PEAE GSK3BIIZEIE,
G IR B R AE S A K.

Zx LRI, WA T R A WA DG T Atgls
Atgl3. Beclin—1 FZIAHMHI N Frfidi 4t pfict FE 15 0k, %
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