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Table 1. Circulating energy subsfrates and insulin concentration
in the normal, diabetic pregnant rats and their fetuses.

Substrates.

Pregnant rats Fetuses

Normal Diabetic Normal

FON

Glucose, mM
Lactate, rM
Pyruvate, uM

8.75+ 0.63 (9) 21.84 + 4.16°*(8) 5.73 £ 0.57 (5) 18.87 + 2.00%(6)
2.1840.28- (5) 2.80 +0.11**(5) 10.76 + 0.74 (5) 14.07 + 1.69* (5)

129417 (5) 154438 (5)  240+9 (5

Free fatty acid, yM 312 #83  (7) 571+ 128** (5) 34 +75 (5

%1+23  (5)
484 + T3H (5)

Values are means + SD, of the number of observation in parentheses. *PD.01, **P<0.005

conpared to normal pregnant rats. *P<0.01, **P0.005 compared to normal fetuses.

8

8

Table 2. Body and pancrease weights, litter size, and
insulin level in normal fetuses and 1DM.

Observation Normal DM
“Litter size 142+20 (8) 1.4+15 (D)
(pups/1itter)

Average fetal wl 5.2 +0.31 (43) 5.2 +0.44 (49)
(9/pup)

Pancrease wt 473+0.32 (6) 5.93+0.34 (6)
(mg/g body wt) ‘

Insulin 81.3+8.5 (6) 125.0+18.3* (6)
{pU/ml)

g

(=]

Plasma glucose (mg/dl of plasma)

Fig. 1. Plaswa glucose (a) and PEPCK activity (b) as a function of age

Values are means + SD, of the number of observation in
parentheses. Significantly different from normal group,
*P¢0.005. 121 th day of gestation.

. 100
(a) ' (b)

Activity (nmol/min/mg protein)
=

i Normal
Normal 1M
@ 2 ) 1 ) i1 oL . ' ]
0 1 2 3 4 5 6 0 2 4 ]
Age after delivery (h) hge after delivery (h)

in caesarian delivered fetuses from normal (0) and diabetic (®) pregnant
rats. Each point represents the mean + 8D for'-five determinations. Signi-
ficantly different from normal group, *(P<0.005), **(R0.01).
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Fig. 2. Glucose tolerance tests in normal newborns (O},
IDM (®) and 22-day cld (O) rats. Blood glucose response
1o oral load of glucose (Smg/g body wet.). Each point
represents the mean of five to three determinations.
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Fig. 3. The conversion (l-”C)glucose to HCDZ in rat
diaphragms fron fetuses of normal and diabetic pregnant rats,
and 26-day neonate. Values represent mean + 8D for four to five
determinations.
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S
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Fig. 4. The incorporation of (1—14C)glucose into glycogen in
rat diaphragns fron fetuses of normal and diabetic pregnant rats,
and 22 day neonate. Values represent mean + S0 for four to five
determinations.
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Fig. 5. Deoxyglucose uptake b¥ diaphragms from
normal fetuses (normal) and fetuses of diabetic

pregnant rats {IDM). Each point represents the
average of the three determinatons. o normal, e 1DM
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Table 3 Hepatic and diaphragm hexokinase activity
21-day fetuses of normal and diabetic pregnant rats

Liver Diaphragn
(nmol/min/mg prot.)
Normal fetus 28.62 + 1.63 (10) 16.84 4+ 1.75 (5)
1 DM 37.52 + 3.81°110) 2416 4 4.437(5)

Values are means + SD of the number of observations in
parentheses. Significantly different from normal group,
*(P40.01), **(P<0.005).

DN Normal

Fig. 6. Densitometric tracings of hexokinase isozyme bands on
cellulose acetate membranes of pormal and IDM fetal liver.

Table 4. Distribution of hexckinase isozyme (%)

Liver Diaphragn

1s0zyme | 11 | 1

Normal fetus 36.0+5.2 64.0+51 24.8+3.0 751+29
1M 3.4+6.9 766469 2.9+35 771435

Valuss are means + SD of four determinations. Significantly
different from normal group, *(K0.025).
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Table 6. Effect of age and nutrition on the response

Table 5. Effect of age and nutrition on the response of glycogen synthesis to insulin,

of deoxyglucose uptake to insulin.

. Uptake . hge Treatment  Insulin Incorporation Z increase
Age Treatment  Insulin pmol/min/mg % increase puol/min/ug :

22 d - 1103.9 + 209.8 22 day - 9.38 + 2.99

Fotus Normal ¢ 28.9%4239 192 Fetus Normal + 0031667 M
- 1180.7 ¥ 78.1 - 32.15 + 10.19*

oM v 2045%1%.2 107 tom + 14946 ¢ 13,02 469
22 day - A %2 22 da - 1491 4 0.541

Neonate v lop0ioms W ool + 127039y 8%

26 day . - .0+ 37.0° -

Carbohydrate diet » 346 26 day , - 1.721 +0.195

Neonate Y t lgggi % gg? Neonate Cerbohydrate diet lg'?m ¥ 3.4?3 814
Fat diet 445 67 289 _ . - A77 4 0.316

+ 834.4 + 67.7 Fat diet + 9.710 ¥ 1.429 825

Each value represents mean + SD for four to five determi-
nations, * P<0.01 compared To fat diet gloup. £ach value represents mean + SD for four to five determi-
nations, * $¢0.005 compared to normal gloup.

[~ Fatus Neonate
=3
w0k
U
2
=
2L
g | M
-l
5
]
™ 1o +
0 : {
Normal 1D M Low  -High

- Fig. 7. 1251_insulin (3-5 ng insulin/ml) binding to
mononuclear cells from normal, IDM fetal rats and high
glucose or low glucose fed neonatal rats. All data were
normalized to 107 cells. Each values represent the mean
of four determinations. *,P<0.005 compared to normal fetus,
*40.005 compared to low glucose fed group.
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Fig. 8 Scatchard analysis (A} of insulin to normal (0},
{OM (@) fotal and adult (@) rat erythrocyts.
Average affinity profielas(?) for normal (O), iON (@)
and adult (O) rat erythrocyte.
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