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Effects of muscle contraction and insulin on glycolysis in rats
—Use of microdialysis technique—
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In order to elucidate the effects of skeletal muscle contraction and insulin on glucose uptake in exercised muscle,we stu-

died 19 male Wistar rats by using microdialysis technique in both femoral muscles and jugular vein.Under the continuous

somatostatin infusion (0.5 # g/kg-min) and bolus infusion of anti-insulin serum (0.3m1) ,which induced a complete suppres-

son of insulin secretion (plasma insulin levels were less than 3 U/ml) these rats were divided into 2 groups.One was

that both femoral muscles were stimulated electrically (S). The other was that both thighs were kept resting without sti-

mulation (C). The lactate concentration in dialysate were determined every 15minutes and the dialysate lactate concen-

tration in muscle was a measure of glucose uptake.After somatostatin infusion (' 2 hours) ,insulin was infused continuous-

ly (6.0mU/kg-min)in both groups.

The following results were obtained:

1.

the condition of complete suppression of insulin secretion.
2,

condition.
3L

of C group.

In S group..the dialysate lactate concentrations in muscle were significantly higher than that in jugular vein under

In C group,the dialysate lactate levels in muscle were significantly lower than that in jugular vein under the above

During inslin infusion,the increase in dialysate lactate concentration in muscle of S group was almost similar to that

From these results,it could be confirmed that exercised muscle results in a large increase in glucose uptake even if in-

sulin secretion is suppressed completely,and that insulin acts as an additive effect in exercised muscle.

-

i U & |1
INFE T, LA TR, Bk, IR
Foll VI HE?’E’?*)&W%M%%“% 2, eug-
lycemic clamp & HWC, L —= 7
R, RN O CTEAL AR % FEli A 4T o
Tx 7929 %502, % microdialysis i %
v b ORMHEREIG L, L= TR
ZEBUHIRIE B CTH B &) Bk 2 el
wa@“o Lo Lzedss, BRSBTS

i O glucose uptake [ B A B = A LI12D
WCIE, WERIEAHZED DR, £2
T, A, FIEES) RO, 2 A Y HT v b
DR D glucose uptake V2 U 7 5 584 1
A DHMIZOWT, microdialysis & H W T,
in vivo CIREF & Iz 720

MR RV &

g, RIEAT250~ 28080 Wistar SHMEVET v

*
e fmﬁ; Ex

*  Research Ccntcr of Health, Physical Fitness and Sports, Nagoya University
* %

The Third Department of Internal Medicine, Nagoya University School of Medicine



Nagoya J. Health, Physical FFitness, Sports Vol. 15, No.1 (March 1992)

F9BITH %, mwﬂmﬁm T — VIR B 1

Were, EKBEIRIC F—F Vv EREL, Vv

Y hAY T4y, PiA A VAL, B Lo il A4 > 2 Vi o 4E) (Table 1)
AV AN YOFEATE Lz, &SIl VYRIAYT A, BiA v A ZiE oA
SR M O SRR 12, B & Y microdialy- W20, M, eEREEE D, iAo A v
sisiEEERLI, $hbb, VY MAY T4 RIESME L T IS o 7oy 4 2 A1) Y OF
v (05%g/kg - min) BREBGEAL, PiA VA WA, WEEE D100~ U/ meEi Rl E L 7,
Ui (0.3me) &2 bFEG LT, MES oA 2. IMAEE (Fig.1)

V2l Lz, ST, AR 222 JISE IS OB i 0 o) R, oA R T A5 4 70 &
i & TR ISR L <, IR ) A& 3 1R[] 12 Img/dl, 674 2mg/dITH Y, VI bAY T 1 >~
DDA ORI 10BY), 0 ) B 2e i1 9 PoA v A vEoPEGAC X Y, e,
Bl & L L7z, #F-0 IR RE & b #wc%+mythﬂLt#,mefu
A2 A0 ¥ (6.0mU/kg » min) FfeiE A& T HEOEB RO Lol —H, 4 VA ¥
L, M) MicBira 4 v 20 »origicon DFEAZLY, WL b Figd o< I %
TOHME %2 7o FEBRB UG 20 & 155045 12 T‘ L

microdialysis & 0 O BN % TRIL, & B ; iﬁﬁ‘iﬁ*ﬂﬁ BUF LN OFLERRE (Fig2)
FLBRIR K &2 M L, glycolysis, %&b bifts Fiﬂfti/\ll" EHH6.0~7.5mg/dl & 1T 1T

O glucose uptake DFFEL & 172, l/f\}l/é? L7, O, HEECIE, Vv A

Y74l A s oS, 135~
15.0mg/dIO L NNVTHY, 4> A 1A

Table 1. Serum insullin concentraion

Bl During somatostatin infusion During insulin
asa
and afterbolus infusion anti-insulin serum infusion
Contraction (n=10) | 18.2+4.1/U/ml Undetecable (<3 /U /ml) 101.6+12.7 /U /ml
Rest (n=9) | 14.945.6 4U/ml Undetecable (<3 U /ml) 98.5+16.6/#U/ml
Values are means + SE
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