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WE B8 T AR B RAL AT 2 RPE AR KR 977 22 F AL AUH] . 77 ik :40 RAEM SD X A MALEIR S RI1EAE G
4, LA KRR T S8 ZHRAMRIR 50 d &, 4% 35 mg/kg i S E 4 2% 4% WAk A % (Streptozotocin, STZ ) 7 ik it 47
T2DM 4L, FF B 2 09 32 R KA MM ABER 0 w4t = 220 AP B Ar el A7) ENRE R 40, 8 R, B4t
20 4 R BN “ R = B R RAT R4S ST, AT RS 2 Hz,2 mA # %98 20 min/ k1 k/d,6 I/, iE% 4 B, T
FFRET BT TG , A A28 K A% § AT % i e 4% ( Fasting Blood Glucose,FBG) 4 i & & OGTT %5, KR FHL L, &R
R BRI A, B AR, A A S i ) o 5 e By 6 (FINS) |, 3 Mk £ % 9 3k 45 2 (HOMA-B) , Real-time PCR #i Hehg  #
#4435 % @ -2( Glucose Transporter-2, GLUT2) . & & #:% # ( Glucokinase , GCK) 49 mRNA 4 ik /K -F  HE % & 90 25 j M 4
WETM, R FTR4RAB,REQUERRERFEHM(P<0.01), AR ZMKREATFRE(P<0.01) ;8428 FBG
BEHT TR 2GA(P<0.01) 447 LMHEF R FAKTHRAA(P <0.01), a4 2 BB 23 A T A4 (P
>0.05) ; %] H #7+F 5 % ( Oralglucose Tolerance, OGTT) 3425 % 5 FBG R 4 ; w4t 2 = 220 445 £ WA § 40 FINS 2 %
WT=am EAMAREATAA(P<0.01) ;444 HOMA-B 2 5K T8 (P<0.01), & F A bR HH A L
FHAEH(P>0.05) ; BER 20 GLUT2 # mRNA Rk A+ ZF KT GM(P<0.01) , w48 Z 220 w4t B Arl 235 & T4
A28 (P<0.05,P<0.01) ;42228 GCK 89 mRNA FARPF ZH R FZEHMA(P<0.01), & F B RH & FHAEL(P <
0.01,P<0.05) , B4t R = ZA L5 & THF XA FA(P <0.01), HE 3 & A AR 8 2 AR, RRP R LD,
M By tm FLAC R LS 2oL, PP IR AR SE , T e it Bk, 3 AT RA L BA MK, AR RAREGHRE, RS
AR AER L F W, ARG K B N ORI e P LB G mI R R R Y, it B R E AR TR
A3t Bl GLUT2 ,GCK mRNA 8 & ik K F f B & T2DM K R 49 Wk By B 20 i 69 2036 2 fle AR A7 M By B m i 09 1 &5 | 4K
FINS K -F, % = 2 R g R T,
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Effects of Electroacupuncture at “Zusanli” and “Shenshu” on GLUT2 and GCK in T2DM Rats
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Abstract Objective:To observe the effects and mechanism of different acupuncture points on rats who were infected with type-2
diabetes mellitus( T2DM ) . Methods ; Among forty male SD rats, 8 rats were randomly selected into a control group, and the rest
rats were fed on high fat and sugar diet in 50 days. T2DM model was established by intraperitoneal perfusion with 2% STZ solution
according to the mass ratio of 35 mg/kg after the diet. A total of 32 rats who were made as model successfully were randomly divid-
ed into the model group, the group of electroacupuncture at Zusanli (ST36) , electroacupuncture at Shenshu (BL23) group and
Glimepiride group, 8 rats in each. The rats in all the electroacupuncture groups were treated with electroacupuncture on Zusanli
and Shenshu respectively. Electro-acupuncture (2 Hz, 2 mA) was applied as the intervention, 6 times per week, lasting for 4
weeks. Fasting blood glucose (FBG) and body mass were measured and OGTT experiment was conducted before intervention and
after intervention respectively. After the last intervention, the rats were killed, and blood samples and pancreatic tissue were col-
lected. Radioimmunoassay was used to test FINS, calculating the homeostasis model assessment-B(HOMA-B). The mRNA level
of GLUT2 and GCK in the pancreas was tested with Real-time PCR. And the morphological changes of the pancreas were stained
with HE. Results: After the 4 weeks’ intervention, except that the rat’s mass body in the control group continued increasing (P <
0.01), body mass in other groups faced significant reduction (P <0.01). FBG of the model group was significantly higher than
that before intervention and that of the blank group (P <0.01). FBG of the Glimepiride group was prominently lower than that of
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the model group( P <0.01). Compared with the model group, the two electroacupuncture groups showed a decrease tendency( P >
0.05). The results of the OGTT experiment was in accord with FBG. FINS of electroacupuncture at Zusanli (ST36) group and
Glimepiride group was markedly lower than the control group,model group and electroacupuncture at Shen-shu group(P <0.01).
HOMA-B of the model group was significantly lower than the blank group(P <0.01) and all groups after intervention had an in-
crease tendency in comparison with the model group( P >0.05). The mRNA level of GLUT2 in the blank group(P <0.01) was
markedly higher than that of the model group( P <0.01) ,whose mRNA level of GLUT2 was significantly lower than that of elec-
troacupuncture at Zusanni group and electroacupuncture at Shen-shu group( P <0.05, P <0.01). The mRNA level of GCK in the
blank group( P <0.01) was significantly higher than that of the model group, whose GCK level was markedly lower than that of all
other groups after intervention. And the GCK level of electroacupuncture at Zusanni group was significantly higher than that of
Glimepiride group(P < 0.01). HE staining: the islet boundary of the model group was not clear and the volume of the islet
markedly became smaller. The islet cells whose number reduced arrayed disordered and appeared swelling and necrosis, which
proved vacuolar degeneration. In comparison with the model group, the three groups after intervention all got improved to some de-
gree. The islet boundary of theirs was clear and the volume of the islet appeared bigger. The islet cells whose number increased ar-
rayed evenly and degeneration of which got reduced. Conclusion ; Electroacupuncture at Zusanli( ST36) and Shenshu(BL23) could
enhance the mRNA level of GLUT2 and GCK to improve islet B cell secretory function in rats with T2DM, protect islet B cell mor-

phology and reduce the level of FINS, especially Zusanli point.
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H AT, BAEH: T REPREE 20 min, AT,
12,3 filists 5758 RKTHUT OGTT S5
JG L TR S AE R AE K 12 h RIS PR A T A
FHZAR TR 30 mg/ kg T BEZ 40 I 1 T 4 R TR
PLS mL 7E5 88 18 32 3h Dk B B0, 4 g #8 = 10
mL B0, EiEEE 20 min J5,4 °C .3 000 r/min B
0 20 min $ZEUMTE , T /KRS T BOR BUER 70 B
TS I E , o3BG 7 K BRI TR
Hs RIS, - 80 C kAR IRFETFAS

12,4 —fRiE0L  PRBUR ARSI IR AHT 1 d 3
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Olo FBG:AESEI IR RYAY 1 d 3 L o) 4 JH R 1
ToU ] Y B JA R B2 T IS S, 6 2% 2H K BUCR TR
it s A BB, P 22 DA SRS 000 A B 2 R ol 7K
o OGTT LB FIFUAT WA KAK T BG4
1 mL/100 g % 20% Hiag i, /e H 30,60
120 min J5 M0, FF 3155 T HUAT OGTT 2k T i A1
(AUC-A) THi 4 JiJ5 OGTT {4 T mifA(AUC-B) .
A2 T A (AUC) = (HUBEE O min + L4
{H 30 min) x0.5/2 + (i ¥E{EH 30 min + [ #E{H 60
min) x0.5/2 + ( [F#{H 60 min + [f#{E 120 min) x
172, 2SR E R (FINS) i ik ) 45 20 K BRI T
i 2 43 I 46 (HOMA-B) "™ 318824 38y : HO-
MA-B =20 x FINS( mU/L)/[ FBG ( mmol/L) -3.5]
(%)
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1.2.6 Real-time PCR ¥l &0 i g o GLUT2 |

GCK mRNA A K-, Z AW 4121\ - 80 °C
VKA TR, TRizol — 0 4R HURRE B0 RNA, ™45 4%
M8 PCR #/E 2R I Promega 124711 & U W - 2R 47100 5
SEAR cRNA IR 2514 :95 C A8 5 min, (95 °C
AgPE 35 s, Tm: GLUT2 57 °C,GCK 57 °C,GADPH 55
C IRk 35 5,72 JEAf1 35 ) ,32 IRAEFF, BEIK KR 7>
Br & 48 %F RT-PCR ¥ W,k 4f 47 %% BE 43 #r, LA
GAPDH JNZ 1145 GLUT2 GCK FE[H [ A X} 35
Ho
L3 Geitegdrik SRA SPSS 22.0 GEit i xf £k
PEIEAT 30T B + FRdEZE (v 25) ROR . 24100
HOBA A5 BRI A & IE A 0 A ELIG 2 5 25 55 A
KB RI 2R 5 26 704, B LB LSD s 5 AN IF
BT Z A 550 R HAES Bk 5, LA P <0.05
hESAGIFE L.
2 HR

WERATAARR AT IER AR R R
T SRR, R 4% 2 R BRI W L IR o 25 R T A
THE S i oKD SRR W 0 3 22 S50 PR A
2.1 HARRTHRT GRS FBG L T
HIE, AR BT & L3, 2 R G E L(P >
0.05) . T4 JJ5, & T Ml 4 44 BT i b e+ 41,
o A% (P <0.01) , BV 1A 5T i B A T i
HESAG I L (P >0.05) ; AR A4 iK%
RIS (P >0.05), 5 [FH T AT,
25 AT B oE SN (P <0.01) , HoAp & 4 A i
HREE (P <0.01), TR, EE A4 FBG
BEERTEHAP<0.01), HERA 5% T
ZHIBE AL, 25 F G 2E I L (P >0.05) , A A
ek, T4 M E, BMAH R ES TS A4 (P <
0.001) ;4551 S IR VE B 4 8 Z (R TR AL (P <
0.01); LEFEATAL  EEH 2 =B 4 FBG i F [
POHSEHNEMME T AL, R LG IT¥E X
(P>0.05), S[FI4TWamhis, BRI FBG 3%
T (P <0.01) , £ T 12 i B AE AL A 835 (P >
0.05), W1,

®1 JAAXBRTWEIEERE.FBC ELE (v +5)

434l Ko T AT L (g) THfE AR (g) T-WiHT FBG(mmol/L) THif5 FBG(mmol/L)
= 8 362.29 +46. 10 410.59 +58. 9444 4.99 £0. 56 5.38 £0. 60
FERI L] 8 375.50 +18.38 290. 88 +48. 8644 18.49 +4.48* * 27.53 £4.74* *AA
AR =H4 8 366. 45 +24. 45 279.79 £51.98* * A4 18.99 +4.77** 21.70 £6.59 *
LT B T A 8 368.45 +34.22 280. 13 £69.74 * * A4 19.76 +6.91** 24.80 +7.62**
551 36 DR S 21 8 359. 55 +26. 49 295.69 +42.91 * *AA 18.54 +5.65%* 20.69 +4.07 * 24

F 5 A4, " P<0.05, " " P <0.01; SR A, 4 P <0.05,24 P <0.01; 5[R4 T Hif b, 44 P <0.01,
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2.2 TFWifi/5 OGTT 2 h g4k F 1 fL AUC-A L AUC-
B &AL AUC-A SRS A B & & T Il (P
<0.01) ; HARBAMMELE, ZR LGB X (P
>0.05), AUC-B: HiRI 4] g 25 @ Fas (4 (P <
0.01) ;s A& = H A 455 £ IRVE B 41 0 LT
RIZL(P <0.05) ;3 AT Hl4l a9 bL 4, 25 5% o5
HHE (P >0.05), 5[EHT WA, T4
JAJG B2 OGTT 2 h 14k Pl ZF & (P <
0.05), HRSAK, ZREHRIT¥E L (P>
0.05), WK1,

HAUC-A

HAUC-B

iR Ch-mmol/L)

I FRIE OGIT 2 h fiZ TER AUC-A,
AUC-B #9458 (x +5,h - mmol/L)

T 5EHARE, " P<0.05,7" P <0.01; 5ERIHL
#,2P<0.05,% P <0.01; 5[ 41 Hifi g, * P <0.05,
2.3 K4MmE FINS 2 HOMA-B 450t FINS.
HLET R = HLZH A 2 IR 18 40 FINS T2 H
X R AR T X B 4] K B g B AT 4L (P < 0.01),
HOMA-B: 51E 20 Hoass A B2 i gt 2 = HLA
BB ATAL A% 5 SENREE B 410 E AR, Z R A G
B (P<0.01) ;& THidH SR LR, 22 % st
2 EX(P>0.05), ik2,

x2 KAMEH FINS & HOMA-B BI1EMR (v +5)

ol it FINS(pIU/mL) HOMA-B

25 140 8 17.99 £2.37 215.51 +89. 64
BRI 8 18.07=1.80 15.54 £3.27° "
AT E=H 8 14.43+2.56* *2LAA 17,81 26.52%*
HEFERI4l 8 17.86 £2.59 19.60 £9.50 * *
MYIENRHEE 4 8 14.75£2.59* *ALAA 17 78 14 13% ¢

A GIERAHE, " P <0.05,"* P <0.01; SROBA LA, AP
<0.05,24P<0.01; 54 Fard i, 44 P<0.01,
2.4 &4 GLUT2 .GCK mRNA #3541  GLUT2
) mRNA ZRIK7KF- A RIZH g 2 = BLA P 1
AT A% S SE IR B A 0 E T2 4L (P <0. 01 5
P <0.05) ; LA /& = HU AT AT A i 2 s TR
ZH(P <0.01 B P <0.05) ;3 4>~ Fil 4[] 5 79 LU A 2
FIGETH R o GCK ) mRNA KA /K- BRI |

HUET B ATAL A% 51 S IR 28 0 AR T IR 4L (P
<0.01 8¢ P <0.05) ; H1 bt & = HLZH  HLEH AT 4l A%
FISEMKHE A4 335 = TR (P < 0.01 5 P <
0.05) ;3 /A>T Fil2H [a) P 5 L 4%, it 2 = 20 W 35 1
THBISENRAE F41(P <0.01) . WK 2,

GLUT2mRNA (2-AACT{H)

* A
i i . r
& &$ & &
B % RS &
& & 5
® Q@\

[eNeNeNeo]
ONBO®

B2 %% GLUT2.GCK mRNA LR (x +5)

W G IERALILEE, TP <0.05, 7" P <0.01; S5 HIRIL L,
B,°P<0.05,°P <0.01; 5L 6F 2 = 4] i, P P <
0.01,

B3 JEHERBHE
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3 itig

BRI X 107 F I 2 v A TR 98 0 2 U IR 7 A
i, LU g S LD R AR, RO R
B G R SR LR T T R R  RNER
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A HF (1L-6 \ TGF-B ) 45 2 K 2 I [F] 8 7 1 &2
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SR WSS HL BT T 6 GLUT2 [ GCK R i 4845 In-
sulin ) mRNA 3K (1 520 , U 645 14 56 35 HU 67
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L5 Lk, nIAREE IS AT 2 = B AT /T RE
JEil it E I GLUT2 \GCK mRNA 363K /K - I 24 35
T2DM KBRS B 401 43 W D RE L AR 37 5 B
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