FdeEA A7d Az
The Yeungnam Univ. Med. J.
Vol. 7, No. 1. June 1990.

—_ n e = - -
G BFojM 2SF5HL Al ES0|A
x =| — =
429 duF ojX= g
dguga s Feldad
Ui - AR - AEH - 0lMY
Vs Aoz RIusm gloysnudg 3}
A =2 A 718 ofd & LA UA Foh.

Bue A d€d &9 UDDM)F ¥ 9
ZATL 9& Ay ¥ge zyse o  SHANDDMLE FEE F ler IDDME
2 5o Qe 2ad FERolyx i  JE€W EHIZIAY A, NIDDME Agdd
o E¥ 2429 AL e B AGHeR JF Aerde] F 49d
2] 2473 rate limiting step®]olAPo]lH 9 = Aoz g&HA Yri?, 28V HTo IDDM9
A71AE wele AL AAANY ¥y zAn  AME FHIY A€ AFHo] TG E B
Foyn 2o BAQ Au 71 ol AT Bop+NIDDMAA Y Jd&ed A

Fasttk. FHZAAN FHHAE B
AFle Az AedH &5 Jonries
olEL ME d& A4 &3ty ol§ FHA
A9,

E4 2N dgdo] FE2 el 1 F
SA S} ATz AlZFste] I signalo]- Al
g degHo] 35 AAgsa olgdte &
25 FA3 A17|a XA AFdrz 2E
#5249 glucose transporter® A E ooz of
SAAA 7o HFHt AL L ol gE FIHA
e Ao 4vA glon¥olF ol Ao
Aol oz &y Haade] wAsA €.

T8 AT Y gt v e 4gS
£% I JA % glucose transporterE ©) F A A
T FRAEE FUAA GAHAHAE SIHAAIAR
IEZ QQed A= (sensitivity) $} WHSE
(responsiveness) 3 FAA o zx 2 577}

29

A 23380 AR BT s dstdo
BAHeo] Botx 2 Jrt. IDDMelA ] &3 A
g4 71L& Aed BF, 1¥8B] MR F
28 A2 AL AEd FE44 T glu-
cose transporterE At A S sI= o2
QAAY ol AeHY Fod o3ty A
F glgperan gy NIDDMY X852 &%
8o 4 ALEHI led Frizke) FHo
2 JA<edd AL FAE & dva g
23).

£ 2389 2H2 49 beta AXE Y
Ao g u33ley IDDMS 2P & A= strep-
tozotocing A FH vHE FA B S fE3lo
IDDM Ao Ao FAHFHYG o] R
Q&ed g JFAS FF3 )AL 5
e o R B9 &5HE I oW aAnE
YeheA #&staz g,

-
TASe



30

Al

= =y

(=]

et
it

AP EEE Sprague-Dawley® AFH $3&
L8t AET R ol AXNE stk
%o NRTH TR Uk 4 o
Xé:rl(sedentary)"-’ TEReFoE YFa oE
Zzte Jdede Hot vxd o A& v
H7hE, 200pIU/m1 A7HE 2 20,0000IU/ml H
7tzoz oAl Myt

23" & streptozotocin(in citrate buffer, pH
45)& 20mg/kgBWH 5Uztell A EZUN=
Eodld §x38999 streptozotocin 3 Fod 2
T30l AdH dEE AYsAT. Ty
MY urine stripl. 2 mWYd LT HAsIA
7Y oldFH R UEd oz 3
AT Aol dA RS HAEFEL 7
SARE FAES B8 Adddane F4& )\]
Atk Awde 294E 17 93 media) 1mlF
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Nordisk, Denmark)$ 78l om &5 &
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#olt.
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ml, New England Nuclear(NEN)) ¢} 4] 3 2] o8 o]
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2)8-39] streptozotocin ¥HE FEoZ 16AI13F
B24F ¥go] 172+ 439mg/dl2 tHZ%le 108+
16291 Hdte] Fristgon olm 5 A&
FET 205+60uIU/me2 TR 43.0+ 114
plU/méoll v]3ted Huto]slg A A G
(IDDM) &} A& A A 4 %7} epkth(Table 1)
FRB O F Q3 & glycogen levele THRFQ)
2.77+ 0.41(mg/g wet weight) 9 4} 1.68+ 0.362. 2
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Table 1. Body weight, fasting plasma glucose concentration, and plasma insulin

level
Body Wit. Fasting plasma Immunoreactive
Rats 1€)) glucose(mg/di) insulin (pIU/m1)
CONTROL
Sedentary 2494+ 18(7) 108+ 16.2(6) 43.0+ 11.4(7D)
Exercise 241+ 18(7) 123+ 19.8(6) 200+ 7.8(7)
DIABETES
Sedentary 230+ 18(7) 172+ 43.9(6)* 20.5+ 6.04(6)**
Exercise - 235+ 13(7) 127+ 20.5(6) 229+ 52(5)

Values .are means+ SD ; Values in parentheses are number of cases ; *P<(0.0001, **P<{0.005 vs.

control

Table 2. Effect of streptozotocin induced diabetes on glycogen level of the soleus muscle in

rats

mg/g wet weight

CONTROL DIABETES
2.77+ 041 1.68+ 0.36*
(6) (6

Values are means+ SD ; Values in parentheses are number of cases ; *P<{0.001 vs. control.

[o]
T

3HA (P<0.001) 743} 91t} (Table 2).
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Bl $9¢ ZAP<00DE BYrh. 456279
gd2]7] 59 2R E soleusZ Y B =27 e
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/ml Q€8 F7MAE 126+ 1812 F7}3lAA
St Fol ¥]3l basal level? Q€@ AET}
gaE A8 BYov e FA8 o]
7 AT EFERIE AT T T FHA
Hale gz 23R 83 basal le-
velo] 84+ 1.09 3L <14 & 200uIU/mlAH 7}HA] 10.
2+ 147, 20,000uIU/mlE 7}A] 11.9+ 1.642 <HA
Zelol ¥Ete] 4d dNEe wer REE
FANA AL B4 FEC2 FEAF H(Table
3.
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Table 3. Effect of insulin and exercise on glucose uptake in soleus muscle of diabetic rats in

vitro
uMol/gm wet tissue/20min
SEDENTARY EXERCISE
Control # Diabetic# # Control & Diabetic& &
INSULIN
(uIU/mb)
0 84+ 0.77 5.6+ 0.73* 10.1+ 1.09°% 8.4+ 1.09**, @
(6) 6) (N- ®
200 10.0+ 0.81 6.1+ 1.20* 11.9+0.82% 1024 147*, @
® ) )] ©)
20000 114+ 1.29 7.3+ 1.29* 12.6+ 1.81 119+ 164@
@) (N (6) (D

Values are means+ SD ; Values in parentheses are number of cases ; # ; F(2,18)=15.71, P<0.01;
## 5 F(2,17)=4.89, P<005; & ; F(2,17) =722, P<0.01; & & 5 F(2,18)=1762, P<0.001;
P<0.01, **P<{0.05 vs coutrol ; °P<(0.01 vs sedentary diabetic ; *P<0.05 vs sedentary control.
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— Abstract—

Effects of insulin and exercise on glucose uptake of skletal muscle

in diabetic rats

Jin Hyun Park, Young Woon Kim, Jong Yeon Kim, Suck Kang Lee

Department of Physiology
College of Medicine, Yeungnam University

Taegu, Korea

The effects of insulin and exercise on glucose uptake of skeletal muscle were investigated in soleus
muscle isolated from low dose streptozotocin induced diabetic rats in vitro. Glucose uptake was
assessed by measuring *H-methylglucose uptake in vitro. Basal glucose uptake in diabetes was reduced
by approximately one-third of the control value(5.6+ 0.73uMol/9/20min. in diabetes versus 8.4+ 0.77
in control, P<0.01). There was also a significant decrease(P<(0.01) in glucose uptake of diabetes
at physiologic insulin concentration (200pIU/ml) by 40% (6.1+ 1.20 versus 10.0+ 0.81). Furthermore,
maximal insulin(20000ulU/ml)-stimulated glucose uptake was 36% lower in diabetes as ‘compared
with control(7.3+ 1.29 versus 11.4+ 1.29, P<{0.01). In contrast, exercise(1.0kn/hr, treadmill running
for 45min.) effect on glucose uptake was so dramatic in diabetes that glucose uptake at basal state
was 8.4+ 1.09 and insulin stimulated-glucose uptake were 10.2+ 1.47 and 11.9+ 1.64, in 200 and 20000
uIU/ml added insulin, respectively.

These results suggest that insulin insensitivity develops in skeletal muscle after 2 weeks of strepto-
zotocin-induced diabetes, but these insensitivity was recovered significantly by single session of run-

ning exercise.

key words : streptozotocin induced diabetes ; glucose uptake ; rat soleus muscle.



