GLYCOGEN CONTENT IN SKELETAL MUSCLES
AND LIVER OF RABBITS IN THE ANTENATAL
AND NEONATAL PERIODS
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The relative glycogen content in the liver of rabbit fetuses at the end of the antenatal
period is the same as in adult rabbits but in the skeletal muscles it is twice as high,
After birth both the total and the relative glycogen content in the skeletal muscles and
liver fall sharply, possibly because the skeletal muscles start to perform their thermo-
regulatory function.

Laboratory investigations have shown that the fetal movements are an important factor determining
the normal antenatal development of the organism. The skeletal muscles in the antenatal period have a
tonic type of activity and perform a circulatory function but not an antigravity or thermoregulatory function
[2-4]. In this connection it is important to determine the level of energy reserves (primarily carbohydrates)
characteristic of skeletal muscles and the liver while they perform their various functions. This is a
particularly important matter because in the antenatal period the fetus develops under conditions of physio-
logical hypoxemia [3, 5, 6, 8], whereas in the neonatal period the conditions are those of physiological
hyperoxemia [3, 5].

In this investigation the glycogen content was determined in the tissues of fetal and neonatal rabbits.

EXPERIMENTAL METHOD

Glycogen was determined by the anthrone method {10] (in the modification for fissues with a low
glycogen content) in the muscles and liver of the rabbit fetuses on the 25th-30th day of intrauterine develop-
ment (during normal pregnancy) and of newborn rabbits 6-8 h after birth. Glycogen was also determined
in the skeletal muscles and liver of adult rabbits for comparison. To assess the energy reserves of the
skeletal muscles as a whole at these age periods, not only the relative content (in mg%, i.e., expressed
per 100 g tissue), but also the total content of glycogen was determined in all the muscles and in the liver.
This required determination of the total muscle mass [7] and the weight of the whole liver.

EXPERIMENTAL RESULTS

~ The results are given in Table 1. The first feature to be noted is that from the 25th day the absolute
muscle mass of the fetuses increased but the relative weight of the muscles diminished. In postnatal
ontogeny the relative weight increased from 20,4 to 43.7% (in adult rabbits), Similar changes affected the
weight of the liver in the antenatal period. In postnatal ontogeny, however, the relative weight of the liver,
unlike that of the muscles, decreased. Both the total and the relative glycogen content in the skeletal
muscles and liver were increased by the end of the antenatal period. It is inferesting to note that the
relative glycogen content in the liver of the 30-day fetus was the same as in adult rabbits, whereas in the
skeletal muscles it was more than twice as high as the corresponding parameter in the adults. The ratio
between the total glycogen content and the body weight of the fetuses before birth also was higher than in
the adults.

Laboratory of Age Physiology and Pathology, Institute of Normal and Pathological Physiology, Academy
of Medical Sciences of the USSR, Moscow. (Presented by Academician of the Academy of Medical Sciences
of the USSR N. A, Fedorov.) Translated from Byulleten' Eksperimental'noi Biologii i Meditsiny, Vol. 77,

No. 6, pp. 11-13, June, 1974. Original article submitted Febrnary 6, 1973.

© 1974 Consultants Bureau, a division of Plenum Publishing Corporation, 227 West 17th Street, New York, . Y. 10011
No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means,
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A
copy of this article is available from the publisher for §15.00.

599



TABLE 1. Relative and Total Content of Glycogen in Skeletal Muscles and Liver of Rabbits (M+m)

Muscles Liver Ratio of
d lati 1 lati 1 Tlotal tcital
. Bo : relative  } yoeal - |relative |relative | tota glycogen glycogenin
Rabbits weight 3\725101}11153 iveelfltil‘;e glycogen glycogen al:ési%%ltte weight - glycogen | glycogen |contentin | musclesand
(ing) Y g) (' ‘%O) content content (n 8) tin %) content content muscles and| liver tobody
ing in (in mg %) | (in mg) ng in (tnmg® | (in mg) liver{inmg)| wt. (in%)

_Fetuses | - -
'95-day!19,440,3| 6,7+0,25( 35,24-0,38|1355+13,0 | 90,8+0,46| 1,540,005/7,8-0,15| 620-9,7 9,3+0,32| 90,3+0,56 |0,464+0,002
27-4ay| 96,6£0,4 | 8,8+0,11|32,0-£0,29 {1448+13,6 | 127,4+0,66| 1,8+0,078(6,8+0,22(1590+10,3 29,4+0,9 |156,9+0,8 |0,590+0,002
29-day|37,2+0,4 | 8,820,17|24,5:-0,17 |171046,3 |150,4+1,0 | 2,240,08 [6,0+0,06|3200+53,6] 70,440,89|220.8+0,65[0,590+0,001
30--day/ 43,7+0,9 | 9,14-0,23/22,1+0,22 11840+10,0 | 167,4+-0,52| 2,6+0,06 |6,0-0,05/4200--30,0] 109,2+1,15|276,6+0,690,6324-0,004
Newborny}47,0+0,8| 9,6+0,21/20,4+0,20 1547 +11,4} 81,6+0,54| 2,8+0,07 {5,9+0,04| 456+9,7 | 12,8+0,39| 94,4+0,410,200+0,003
Adult 320073 11200450,8|43,74+0,51 | 765+5,3 | 91804:20,3|102,8+3,1 |3,20,17/4000-60,0| 4120-+22 3|13 300+22,50,415+0,003

A considerable change in the glycogen content both in the skeletal muscles and in the liver took place
in the neonatal period. Both the relative and the total glycogen content in the liver fell almost tenfold. The
relative glycogen content in the skeletal muscles changed only a little, but its total content was reduced by
half, A marked decrease in the liver glycogen content immediately after birth has also been observed in
rats [9]. This decrease cannot be associated with a change in the activity of any enzyme of carbohydrate
metabolism in the liver [1]. This can be explained by the change of the fetus to an environment at a much
lower temperature. The temperature drop is 16-18°C. The thermoregulatory function of the skeletal
muscles, which commences at this age, is associated with considerable carbohydrate utilization,

LITERATURE CITED

1. E. Adolph, Origins of Physiological Regulations, Academic Press (1968),

2. I. A. Arshavskii, The Physiology of the Circulation in the Intrauterine Period [in Russian}, Moscow
(1960).

I. A. Arshavskii, Outlines of Age Physiology [in Russian], Moscow (1967).

I. A. Arshavskii, Uspekhi Fiziol. Nauk, No. 4, 100 (1971),

I. A. Arshavskii, in: The Leading Factors in Ontogeny [in Russian], Kiev (1972}, p. 232,

I. A, Arshavskii and N. E. Ozeretskovskaya, Byull. Eksperim, Biol, i Med., 15, No. 4-5, 42 (1943).
L. A. Siryk, Byull. Eksperim. Biol. i Med., No. 10, 22 (1972).

J. Barcroft, Researches on Prenatal Life, Oxford (1946),

H. B. Burch, in: Advances in Enzyme Regulation, Vol, 3 (1965), p. 185.

10. 8. Seifter et al., Arch, Biochem., 25, 191 (1950).

W 00 0 U W
°

600



