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Table 1. Characteristics of the experimental groups

Control Pregnancy

(n=10) (0=9)
Body weight(gm) 259+ 6 308 £ 7*
Fasting glucose(mg/dl) 106 = 2 70 + 2*
Fasting insulin(zU/ml) 276 + 3.2 2477+ 29
Fasting glucagon(pg/ml) 171+ 08 196+ 1.2
Hematocrit(%) 42+1 34+ 1*
Triglyceride(mg/dl) 52+ 8 133 + 15*
Free fatty acid(uEq/L) 626 + 31 970 £ 131*
Cholesterol(mg/dl) 50+6 46 + 4
Progesterone(ng/ml) 23.0 £ 3.7 653 + 6.9*
Cortisol(ug/dl) 0.6 = 0.07 0.6 = 0.09

Values are mean+S.E.
» p<0.05 vs control
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Fig. 1. Intravenous glucose tolerance curves of 19-20th day pregnant rats. A: Glucose values for control and pregnant rats.
B: Insulin values. C: Insulin/glucose ratio. Although absolute glucose values are lower in pregnant rats, the
incremental insulin/incremental glucose area(insulin/glucose) is markedly increased, indicating relative insulin

resistance. Bars denote S.E.-  p<0.05, vs control.
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Table 2. Effect of pregnancy on basal plasma insulin
and response to intravenous glucose load

%?:iroo)l Pregnancy

Basal

insulin(uU/ml) 276 £ 32 247 £ 29

Glucose(mg/dl) 106 + 2 70 + 2*
Acute response

A Insulin-5 min 349 + 2.7 89.7 + 1.1*

A Glucose-5 min 212 £ 7 175 + 7*

AIns/Gluc-5 min 166 £ 1.3 52.5 + 7.5*
Chronic response

A Insulin-60 min 80+ 05 12.8 + 2.0*

A Glucose-60 min 376 £ 41 235 £ 1.7*

A Ins/Gluc-60 min 236 + 28 569 + 8.9*

Values are mean+S.E. Basal values denote plasma
insulin and glucose levels after 8 hours fasting: acute
response refers to the increment above basal during the
first 5 min after intravenous glucose load : chronic
response refers to net incremental areas above basal

(X10%) during the entire 60 min IVGTT.

* p<0.05 vs control.
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Fig. 2. Relationship between insulinogenic index( A Insulin/glucose-5Smin) and progesterone concentration for 19 control and

pregnant rats.
1=0.62, p<0.01.
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Table 3. The levels of glycogen and 14C-glucose that incorporated into glycogen molecules and glycogen synthase activity
after intravenous glucose tolerance test in soleus and liver of pregnant rats

Control Pregnancy
(n=10) (n=9)
Soleus
Glycogen(mg/100mg tissue) 3.6 £ 05 27 + 03
¥C-glucose(DPM/100mg tissue) 269 + 27 847 + 305
Glycogen synthase(DPM/mg protein) 238 + 44 179 £ 35
Liver
Glycogen(mg/100mg tissue) 99 + 1.3 4.7 + 0.9*
¥C-glucose(DPM/100mg tissue) 11057 £ 2271 3947 +1164*
Glycogen- synthase(DPM/mg protein) 49 £ 9 59+ 6
Values are mean + S.E. * <0.05 vs control.
2719 ¥lsle] {9l SHA] 7HAste] 7o) oale Ao B3 crude membranee] THRE 100 pg
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Fig. 3. Insulin binding at varying concentrations of insulin to crude plasma membrane from liver in pregnant rats.
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-Abstract-

Insulin Resistance in Late Pregnant Rats

Myung Heup Chun, Yong Woon Kim, So Young Park
Jong Yeon Kim, Suck Kang Lee

Department of Physiology
College of Medicine, Yeungnam University

Taegu, Korea

The influence of normal late pregnancy on insulin action and insulin secretion was studied in the Sprague-
Dawley female rats.

On 20th day after mating, intravenous glucose tolerance test(IVGTT) was performed in non pregnant
control and pregnant rats.

As results of IVGTT, glucose disappearance rate was not significantly different in both groups, but
secretory response of insulin was significantly(p<0.05) increased in pregnant rat. And the ratio of insulin/
glucose was significantly higher in pregnant rats, which means existence of insulin resistance. These insulin
resistance was overcomed by increased secretory response of pancreatic insulin.

Insulinogenic index( A insulin/glucose - 5 min) was highly significantly (r=0.62, p<0.01) correlated with
progesterone concentration.

Glycogen level and amounts of “C-glucose incorporated into glycogen after IVGTT were significantly(p<0.
05) decreased in the liver, but were not changed significantly in soleus. Glycogen synthase activity of soleus
and liver was not differ significantly in the both groups.

Insulin binding at varying concentrations of insulin to crude membrane of pregnant liver was not
significantly different from control.

In conclusions, although these pregnant rats were normal glucose tolerance due to increased secretory
response of insulin, that was correlated with progesterone concentration, pregnant rat had insulin resistance.
The mechanisms of insulin resistance were not related to defect of insulin binding phase and glycogen

synthase, but suggest pre-receptor and/or postreceptor phase.

Key Words: Pregnancy, Insulin resistance, Insulin receptor, Glycogen synthase, Progesterone



