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Abstract 

Padalikova Drahomira, Jdkova Dagmar: Chemical Composition of Bodies 
and Organs of Pig Fetuses in the Last Forty Days of Intrauterine Life. Acta Vet. 
Brno, 53, 1984: 19-30. 

Proteins are the main organic component of pig fetal bodies. Their relative amount 
increases from 5.03 ± 0.16 % in fetuses 74 days old to 9.13 ± 0.25 % in 114-day 
old fetuses. The steepest increase of both relative and actual amounts of proteins 
in fetal body is seen until the 94th day of gestation. On the 114th day of gestation 
the significant positive relation between fetal mass and protein per cent in their bodies 
can be demonstrated. The relative fat amount in fetal bodies increases between 
74th and 84th day from 0.72 ± 0.03 to 1.11 ± 0.02 % and between 94th and 104th 
gestation day from 1.13 ± 0.02 to 1.53 ± 0.03 %. In the last 10 days prior to birth 
the relative fat content in fetal bodies statistically significantly decreases from 
1.53 ± 0.03 to 1.37 ± 0.05 %. The relative ash content in fetal bodies rises during 
the whole followed period and in ll4-day old fetuses reaches the value of 3.95 ± 
± 0.03 %. The amount of all the three followed components of fetal bodies -
protein, fat and ash - was found to be quantitatively sevenfold higher at the 114th 
day of gestation when compared with the 74th day of their age. The body mass of 
fetuses increases four times during the last 40 days of intrauterine life. Further 
the development of mass and chemical composition of the heart, lungs and liver, 
and changes in the mass of the kidney were followed. The most pronounced changes 
occurred in the chemical composition of the liver the relative protein content of which 
decreased from 12.11 ± 0.20 to 7.55 ± 0.20 % in the last twenty days prior to 
birth. 

Pig fetuses, body mass, organ mass, protein, fat, ash and dry matter content. 

Although data concerning the chemical composition of fetal bodies are encountered in litera
ture (Svecin et al. 1967, Pomeroy 1960, Curtis et al. 1969) the detailed information concetning 
especially the last 40 days of intrauterine life is very scarce. Svecin et al. (1967) reports e. g. on 
chemical composition of fetal bodies at 88th and 113th gestation day, Pomeroy (1960) reports 
on fetuses 51, 74, 95 and 114 days old stating that heavier fetuses of the same age group have 
higher relative content of protein. Curtis at al. (1969) when prolonging the gestation period of 
sows found that the biochemical composition of 114-day old fetuses was not changed by the pro
longed gestation by 1 week. 

In our previous work (Padalikova et al. 1972; J dkova et al. 1971) we followed the changes of 
weight and hydration of pig fetuses that occur during the last 40 days of intrauterine life. We have 
decided to expand this knowledge by an analysis of changes in chemical composition of pig fetal 
bodies and organs. 
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Materials and Methods 

The experiments were carried out on 108 fetuses of 12 Large White sows. The age of fetuses 
was 74, 84, 94, 104 and 114 days, resp. The fetuses were removed from their mothers by Cesarean 
section. They were exsanguinated, the abdominal cavity opened, intestines and stomach removed 
and their contents taken out. The organs were then weighed, measured and put back into the body 
cavity (J ezkova and Padalikova 1970, 1972, 1974). We removed also heart, lung, liver, right 
and left kidney of fetuses. These organs were also weighed, samples for chemical analysis taken, 
and returned back into the body. The fetuses were then re-weighed. Bodies of fetuses were finally 
ground and samples for chemical analysis collected. Dry matter content and the proportion of 
fat, protein and ash were determined by drying at 90°C. Total nitrogen was determined from 
three samples of dry matter using the Conway micromethod (Conway 1957). The fat content 
was determined by the method described by Montemurro and Stevenson (1960). The ash 
content was obtained by mineralizing the dry matter samples in an electric oven at 500°C. 

The details concerning the rearing of sows, their nutrition during gestation and of the Cesarean 
section were described previously (Padalikova et al. 1972). 

Results 

Protein is the main organic component of bodies of pig fetuses in all followed 
age categories. Their relative content increases from 5.03 ± 0.16 % in 74 days 
old fetuses to 9.13 ± 0.25 % in fetuses 114-day old. Statistically highly signi
ficant differences were found between days 74 and 84 (P < 0.01),84 and 94 (P < 
< 0.001), and 104 and 114 (P < 0.01) (Table 1). 

By positive correlation coefficient (r = ± 0.7057, Sr = 0.0861) we have proved 
the relation between the fetal mass and the protein content in bodies of 114 
days old fetuses. In other age groups, however, this relation was not found. 

The relative content of fat in bodies of pig fetuses shows a statistically signi
ficant increase between day 74 and 84 (P < 0.001) and between day 94 and 104 
(P < 0.001). In the last 10 days, statistically significant decrease of relative fat 
content in fetal bodies, however, appears (P < 0.05) (Table 1). 

The relative ash content in fetal bodies of pigs shows an increasing tendency 
during the whole period under observation with the marked rise between day 
94 and 104 from the value of 3.07 ± 0.03 to 3.88 ± 0.06 % (P < 0.001). The 
difference in relative ash content between fetuses 74 and 84-day old and 84 and 
94-day old are also statistically significant (P < 0.01) (Table 1). 

The actual protein content in bodies of pig fetuses has the same increasing 
tendency during the whole followed period. The increase is very marked between 
days 74 and 84 (P < 0.001) and 84 and 94 (P < 0.001) when the actual protein 

Table 1 

Relative content of protein, fat, ash and dry matter in bodies of pig fetuses in the last forty days 
of intrauterine life 

1

-----Age of 1 'I d I 
fetuses I n Bo y mass , 

I
--d __ I ___ g I 

74 29 262 ± 30 i 
84 23 511 ± 95 I 

I 94 25 785 ± 135 
104 33 904 ± 197 I 
114 31 1020 ± 282 I 

') n ~ 20 
-i= '" S.E.M_ 

----:--------- ---

Protein Fat 
% % 

Ash 
0/ 
10 

-----------:----

5.03 ± 0.16 I 0.72 ± 0.03 
5.75 ± 0.17 I" 1.11 ± 0.02 
7.96 ± 0.12 1.13 ± 0.02 
8.06 ± 0.11 I 1.53 ± 0.03 
9.13 ± 0.25 I 1.37 ± 0.05 

2.41 ± 0.11 
2.86 ± 0.06 
3.07 ± 0.03 
3.88 ± 0.06 
3.95 ± 0.13 

Dry matter 
0' 10 

11.30 ± 0.15 
13.32 ± 0.19 
15.55 ± 0.08 
19.23 ± 0.19 
19.49 ± 0.31') 
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Table 2 

Protein, fat and ash mass in the bodies of pig fetuses in the last forty days of intrauterine life 

Age of fetuses Protein Fat Ash 
d n g g g 

74 29 12.9 ± 0.5 1.8 ± 0.1 6.3 ± 0.3 
84 23 28.6 ± 1.3 5.6 ± 0.3 14.2 ± 0.6 
94 25 59.3 ± 1.9 8.6 ± 0.3 23.0 ± 0.3 

104 33 73.5 ± 3.5 14.1 :I: 0.8 35.7 ± 2.0 
114 31 97.4 ± 6.6 14.4 ± 0.8 41.7 ± 2.8 

---~--~-----

± ... S.E.M. 

content in foetal pig body increases roughly twofold. The differences in the 
actual protein content in bodies of 94 and 104-day old fetuses (P < 0.001) and 
as well of 104 and 114-day old fetuses (P < 0.05) are also statistically important. 
The 114-day fetus body has about 97.4 ± 6.6 g of protein (Table 2). 

The actual fat content shows an increasing tendency till the 104th day. Its 
rise in the period between day 74 and 84 is almost threefold. The relative diffe
rences in the actual fat content in fetal bodies between individual age groups 
were found to be statistically significant (P < 0.001) (Table 2) until the day 
104 of the fetal age. 104 and 114-dayold fetuses did not, however, differ as far 
as the actual fat amount is concerned. 

The actual ash content was found to increase steadily and statistically signifi
cantly in the period examined, its value in the fetal body reaching 42 g at the 
114th day. The differences between individual age groups were statistically signi
ficant (P < 0.001) (Table 2). 

The amount of all the three followed components of fetal bodies, i. e. protein, 
fat and ash, observed on the 114th day of gestation, was approximately seven
fold higher than that on day 74. 

The heart mass rises from 1.57 ± 0.45 g of 74-day old fetuses to 7.45 ± 0.41 g 
in 114-day old ones. The differences in heart mass between individual age groups 
were found to be statistically highly significant (P < 0.0001) (Table 3). Whereas 
the fetus body mass during the last 40 days of intrauterine life increased four times, 
the increase in heart mass in the same period was 4.7 fold. 

The fall of relative heart hydration was statistically significant between days 
74 and 84 and days 94 and 104 (P < 0.001), whereas between days 84 and 94, 
and 104 and 114 it was found to change only statistically insignificantly (Table 6). 

In the last twenty days of intrauterine life of fetuses the heart hydration was 
found to be by 4.5 % higher than the body hydration. 

The relative protein content in heart increases till the 114th gestation day, 
this increase being statistically significant between days 84 and 94 (from 7.97 ± 
± 0.42 to 9.44 ± 0.36 %) (P < 0.05) and between days 104 and 114 (from 
9.28 ± 0.49 to 10.40 ± 0.43 %) (P < 0.05). During the whole experimental 
period the protein content was found to be relatively higher in heart than in body 
and lung, in 104 and 114 days old fetuses being even higher than in liver (Table 
3 and Table 9). 

The fat proportion in heart increases statistically significantly only between 
days 94 and 104 (P < 0.01). In other periods only statistically unimportant 
variation could be observed (Table 3). 

The relative ash content in heart fluctuates statistically insignificantly during 
the period followed and ranges about 0.8 % (Table 3). 
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Table 3 

Heart mass and percentage of dry matter, protein, fat and ash in the hearts of pig fetuses 
in the last forty days of intrauterine life 

Age of I 

fet~ses I n 

--_. 

I Hear~ mass I Relative heart I Dry matter m;:s % 

74 29 1.57 ± 0.45 0.60 ± 0.02 [11.06 ± 0.591 
84 23 2.69 ± 0.10 0.53 ± 0.10 13.69 ± 0.14 
94 25 4.73 ± 0.20 0.62 ± 0.03 14.19 ± 0.25 

~~ __ ~i ~::~! g:~i . g:~~ % g:~ __ I_!~:~i ! g:lr)1 
1) n = 13 ') n ~ 32 
.) n = 11 ') n ~ 31 
') n = 10 0) n ~ 20 
± ... S.E.M. 

Table 4 

Protein 
% 

7.10 ± 0.51') 
7.97 ± 0.423) 

9.44 ± 0.36 
9.28 ± 0.494) 

10.40 ± 0.43') 

Fat 
% 

1.46 ± 0.18') 
1.39 ± 0.093 ) 

1.29 ± 0.05 
1.61 ± 0.07') 
1.53 ± 0.08 

Ash 
% 

0.79 ± 0.091) 

0.76 ± 0.083 ) 

0.82 ± 0.03 
0.93 ± 0.10') 
0.80 ± 0.03 

Actual protein, fat and ash mass in pig fetal heart in the last forty days of intrauterine life 

Protein Fat Ash 
g g g 

74 29 0.12 ± 0.01 0.02 ± 0.001) 0.01 ± 0.00 
84 23 0.22 ± 0.02 0.04 ± 0.00 0.02 ± 0.00 
94 25 0.44 ± 0.02 0.06 ± 0.00 0.04 ± 0.01 

104 33 0.44 ± 0.05 0.09 ± 0.01') 0.06 ± 0.01') 
114 31 0.77 ± 0.06 0.11 ± om 0.06 ± 0.00 

1) n = 11 
.) n = 31 
'J n = 33 
± ... S.E.M. 

Table 5 

Lung mass and percentage of dry matter, protein, fat and ash in pig fetal lungs 
in the last forty days of intrauterine life 

--_. 

nl 
I I 

I 
I Age of I Lung mass 

I 
Relative 

I 

Dry matter Protein Fat Ash 
fet~ses g lung mass 

% % I % % % I 

74 291 7.17 ± 1.02 2.74 ± 0.30 11.18 ± 0.12 

. 

5.73 ± 0.241) 0.88 ± 0.051) 0.82 ± 0.031) 

84 23 14.42 ± 2.39 2.83 ± 0.26 12.89 ± 0.07 6.44 ± 0.16 1.13 ± 0.11 0.87 ± 0.02 

I 
94 25 I 22.59 ± 4.27 2.96 ± 0.61 11.59 ± 0.13 6.60 ± 0.12 0.90 ± 0.03 0.84 ± 0.01 

104 33 28.33 ± 6.33 3.33 ± 0.33 9.99 ± 0.24 5.55 ± 0.20 1.28 ± 0.04 0.66 ± 0.02 
114 31 ! 30.20 ± 8.26 3.09 ± 0.79 9.81 ± 0.29 6.40 ± 0.23 1.84 ± 0.13 0.97 ± 0.06 

I I 

1) n = 18 
± ... S.E.M. 

The actual protein content in fetal heart increases markedly as well. So between 
days 74 and 84, and then between days 84 and 94 of gestation, its absolute amount 
doubles. Later, the curve is levelling off slightly, the protein content is, neverthe
less, increasing, the overall rise being more than six times when comparing the 
beginning of the period under study and the 114th day. 

A similar tendency could be observed in the case of actual changes in fat and 
ash content in heart (Table 4). 

The lung mass of pig fetuses increases from 7.17 ± 1.02 g in 74-day old 
fetuses to 30.20 ± 8.26 g in 114-day fetuses. The differences in values of lung 
mass between individual age groups were statistically highly significant (P < 
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< 0.001). In the last ten days of intrauterine life of pig fetuses the weight chan
ges are only statistically unimportant. Thus, the changes in lung mass observed 
approximately a similar tendency as those in body mass of fetuses. This appears 
also in the relative mass changes of lung that increased slightly till the 104th ge
station day, slightly declining, however, in the last followed decade (Table 5). 

The hydration changes of fetal pig lung show, however, entirely different 
dynamics when compared with body and heart. Whereas between day 74 and 
84 an expressed decline in water amount in lung appears (P < 0.001), in further 
period a statistically significant increase of water content in lung, lasting till the 
104th gestation day, could be observed. The differences between days 84 and 
94 (P < 0.001) and days 94 and 104 were found to be statistically significant 
(P < 0.001) (Table 6). On the 104th and 114th day the relative hydration of 
foeta11ung reaches roughly 90 %. Thus, in this period the hydration of lung is 
higher than in body, heart and liver. 

Proteins are quantitatively the most significant organic component of fetal 
lung. Their relative content increases between day 74 and 84 (P < 0.02) and 
between day 104 and 114 (P < 0.01). Between day 94 and 104 a statistically signi
ficant decrease, however, appears (P < 0.01) (Table 5). 

The fat content in lung of pig fetuses increases statistically expressively between 
day 94 and 104 (P < 0.001) and between day 104 and 114 (P < 0.001). In other 
age periods the relative fat content in lung fluctuates statistically insignficantly 
about 1.0 % (Table 5). 

The ash content in lung decreases significantly in 94 and 104-day old fetuses 
(P < 0.001), increasing however between day 104 and 114 (P < 0.001). In 74, 
84 and 94-day old fetuses, it fluctuates statistically insiquificantly around 0.85 % 
(Table 5). 

Table 6 

Relative water content in the heart, lungs and liver in pig fetuses in the last forty days 
of intrauterine life 

Age of fetuses 

I 
n I 

Heart hydration 

I 
Lung hydration 

I 
Liver hydration 

d % % % 

74 29 I 89.25 ± 0.59 88.58 ± 0.14 80.34 ± 0.24 
84 23 86.09 ± 0.24 87.11 ± 0.07 79.68 ± 0.87 
94 25 85.85 ± 0.25 88.41 ± 0.13 80.08 ± 0.11 

104 33 84.41 ± 0.19 90.61 ± 0.24 79.57 ± 0.68 
114 31 84.69 ± 0.47 90.19 ± 0.29 76.36 ± 0.89 

± ... S.E.M. 

I 
I 

The increase of actual protein content in lung is statistically marked from day 
74 to 94, later the value differences were found to be statistically insignificant 
(Table 7). 

The actual fat content in lung increases, however, statistically significantly 
till the 114th day, when it reaches the value ten times higher than that found 
in 74-day old fetuses (P < 0.001). 

The actual ash content in lung increases till the 114th day. The differences in 
values between 74 and 84-day fetuses and 84 and 94-day fetuses were found to 
be statistically highly significant (P < 0.001). Statistically significant differences 
in lung ash mass were observed also in fetuses 104 and 114-day old (P < 0.001) 
(Table 7). 
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Table 7 

Actual mass of protein, fat and ash in lungs of pig fetuses in the last forty days 
of intrauterine life 

Age of fetuses Protein Fat Ash 
d n g g g 

74 29 0.40 ± 0.01 0.06 ± 0.01 0.06 ± 0.00 
84 23 0.92 ± 0.04 0.16 ± 0.01 0.12 ± 0.00 
94 25 1.48 ± 0.06 0.20 ± 0.01 0.19 ± 0.01 

104 33 1.55 ± 0.07 0.35 ± 0.02 0.19 ± 0.01 
114 31 1.87 ± 0.09 0.66 ± 0.12 0.29 ± 0.02 

± ... S.E.M. 

The rise in kidney and spleen mass is statistically significant (P < 0.001) only 
till the 94 th gestation day. Although in further 20 days of intrauterine life their 
mass increases, the relative differences between the followed age groups are not 
statistically significant (Table 8). 

The relative kidney mass declines statistically between day 74 and 84 (P < 
< 0.001), further changes being not significant (Table 8). 

The relative spleen mass decreases statistically between day 94 and 104 (P < 
< 0.01), namely from 0.15 to 0.11 % of the body mass (Table 8). 

Table 8 

Actual and relative mass of the kidneys and spleen of pig fetuses in the last forty days 
of intrauterine life 

I 

A~ml fet'dses n 

74 29 
84 23 
94 25 

104 33 
114 31 

1) n = 28 
.) n = 21 
3) n = 24 
.) n = 29 
± ... S.E.M. 

Actual mass I . I 
of right I Relanve mass I Actual mass 
kidney of right kidney of left kidney 

g % I g 

1.32 ± 0.05 0.50 ± 0.01 1.35 ± 0.05 
1.96 ± 0.08 0.39 ± 0.01 1.95 ± 0.10 
3.28 ± 0.14 0.43 ± 0.02 3.32 ± 0.16') 
3.32 ± 0.18 0.39 ± 0.01 3.48 ± 0.19 
3.84 ± 0.24 0.38 ± 0.02 3.96 ± 0.25 

Relative mass Actual mass Relative mass 
of left kidney of spleen of spleen 

% g 0' /0 

0.52 ± 0.01 0.24 ± 0.01') 0.09 ± 0.00') 
0.38 ± 0.01 0.66 ± 0.04') 0.17 ± 0.04') 
0.44 ± 0.03') 1.13 ± 0.05 0.15 ± 0.01 
0.41 ± 0.02 1.01 ± 0.09 0.11 ± 0.01 
0.40 ± 0.01 

I 
1.03 ± 0.09') 0.11 ± 0.01') 

The rise in liver mass in followed fetuses is observed to be statistically significant 
till the 114th gestation day. The relative differences of liver mass values between 
individual age groups of fetuses were statistically significant (Table 9). The 
relative liver mass was found to decrease statistically significantly between day 74 
and 84 (P < 0.001) and to increase between day 104 and 114 (P < 0.001). 

The changes in liver hydration show quite a different tendency than in the 
case of body, heart and lung. Till the 104th gestation day the liver hydration 
fluctuates statistically insignificantly about 80 %, and only later, between day 104 
and 114 the statistically marked drop in water content in liver appears (P < 0.01) 
(Table 6). 

Striking changes could be observed in relative protein content in liver, espe
cially in the last twenty days prior to birth. In this period a statistically significant 
decrease in protein amount from 12.11 ± 0.20 % in 94-day old fetuses to 8.63 ± 



Table 9 

Actual and relative liver mass and relative amount of protein, fat, ash and dry matter 
in the liver of pig fetuses in the last forty days of intrauterine life 

fetuses I n 
'Ageof! I 

d I 

Actual 
liver mass 

g 

I 291 8.27 ± 1.42 74 
84 I" "-'H H. 94 25 i 17.40 ± 3.47 
04 33 I 21.30 ± 4.85 

114 31 I 32.39 ± 13.44 

') n = 34 
') n = 27 

I 

± ... S.E.M. 

t 

Relative 
liver mass 

% 

3.14 ± 0.07 
2.22 ± 0.04 
2.28 ± 0.10 
2.49 ± 0.03 
3.03 ± 0.14 

Protein 
% 

11.60 ± 0.36 
11.41 ± 0.62 
12.11 ± 0.20 
8.63 ± 0.33 
7.55 ± 0.21') 

Table 10 

Fat 
% 

2.32 ± 0.07 
2.21 ± 0.15 
1.67 ± 0.08 
2.12 ± 0.08 
2.14 ± 0.16') 

Ash 
% 

1.33 ± 0.03 
1.34 ± 0.07 
1.26 ± 0.02 
0.98 ± 0.01 
0.83 ± 0.07 

Dry matter 
% 

19.67 ± 0.24 
20.32 ± 0.87 
19.92 ± 0.11 
20.43 ± 0.68 
23.48 ± 0.89 

Actual mass of protein, fat and ash in the liver of pig fetuses in the last forty days 
of intrauterine life 

25 

I 

I 

Age of fetuses Protein Fat I Ash I 
___ d ______ "" __ n __ -:-___ g ___ -: ____ g ____ -----:-_____ g ____ 1 

74 29 0.83 ± 0.04 0.17 ± 0.01 0.10 ± 0.00 
84 23 1.13 ± 0.07 0.21 ± 0.01 0.13 ± 0.01 
94 25 1.99 ± 0.10 0.27 ± 0.02 0.21 ± 0.01 

104 33 1. 77 ± 0.11 0.44 ± 0.04 0.20 ± 0.01 
114 34 2.59 ± 0.17 0.61 ± 0.03') 0.25 ± 0.03') 

') n = 45 
.) n = 31 
± ... S.E.M. 

± 0.33 % in 104-day fetuses (P < 0.001) and to 7.55 ± 0.21 % in 114-day old fe
tuses (P < 0.01) (Table 9) could be found. 

The relative fat content in liver decreases statistically between day 84 and 94 
(P < 0.01), increasing, however, between day 94 and 104 (P < 0.001) (Table 
9). In further period the relative fat content in liver does almost not change and 
fluctuates around 2.l %. 

The ash content in liver was found to be statistically significant between day 
94 and 104 and 114 (P < 0.001), in other periods fluctuating insignificantly 
around 1.3 % (Table 9). 

The actual protein content in liver shows statistically significant increase be
tween day 74 and 84 (P < 0.001) and between day 84 and 94 (P < 0.001). Be
tween day 94 and 104 a statistically insign'ficam decline appears, and, on the con
trary, in the last ten days a steep rise of this value could be observed (P < 0.001) 
(Table 10). 

The actual fat content in liver shows a rising tendency till the 114th gestation 
day. The differences between individual age groups were found to be statistically 
highly significant (P < 0.001) (Table 10). 

The rise of the actual ash content in liver was statistically significant (P < 
< 0.001) only until the 94th gestation day. Later the value differences were 
not statistically important. 
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Discusion 

The analysis of the results of our experiments shows that the highest increase 
of both relative and actual protein content in bodies of pig fetuses appears until 
the 94th day of gestation, i. e. in the period when their most intensive growth 
(Padalikova et. al. 1972) and the highest liver ornithine carbamyl transferase 
activity (J dkova et a1.1972a) were observed. 

All the three followed components of the fetal bodies, i. e. protein, fat and ash, 
reach on the 114th gestation day quantitatively roughly the sevenfold value of 
that found on day 74. 

When substracting the sum of relative protein, fat and ash contents from the 
dry matter part a relative carbohydrate content in fetal body is obtained which 
equals to 3.1 % on day 74, 3.5 % on day 84, 3.4 % on day 94,5.7 % on day 104, 
and 5.0 % on day 114. 

The relative carbohydrate content in fetal bodies 104 and 114-day old reaches 
thus the maximum value of the whole period of ontogenetic development of 
fetuses and piglets. It amounts to 2.9 % in the first postnatal day, 4.1 % on day 
6, 2.3 % on day 11, 2.0 % on day 16, 0.6 % on day 21, and 2.7 % on day 26 
(J dkova 1964). 

In this connection it is interesting to compare also the changes in energy con
tent in protein and fat of pig fetus bodies. The ratio of total energy changes in 
protein and fat of fetal bodies is as follows: day 74-84 1.9: 1.0, day 74-94 
3.1 : 1.0, day 74-104 2.2 :1.0, day 74-114 3.0: 1.0 (Table 11). 

The protein deposition in fetal body per day was 1.56 g between day 74 and 
84, 2.31 g between day 74 and 94, 2.0 g between day 74 and 104 and 2.01 g of 
protein per day between day 74 and 114. 

When comparing the chemical composition of bodies of 114-day old pig 
fetuses with that in the first postnatal day (J dkova 1964) a great similarity of the 
compared values can be observed. 

The increase of the heart mass in the last 10 days of intrauterine life in our 
population of pig fetuses is higher than that of body weight, which is also de
monstrated by the increase of the Clark heart coefficient from 0.65 in 104-day 
old fetuses to 0.74 in fetuses 114-day old (P < 0.01) (Clark 1927). 

This unusually steep heart growth continues also in the postnatal period 
when this coefficient increases to 0.82 in piglets 26 and 27-day old (Holub 
1967). 

The relative lung mass in prenatal period represents about 3 % whereas in the 
postnatal period during the first month of piglet life it fluctuates around 1.0-1.5% 
of the body weight. It follows that the growth oflung is more rapid in the prenatal 
than in the postnatal period (J dkova 1964). The hydration of pig fetuses prior 
to birth exceeds greatly that of one-day old piglets (J dkova 1969). These finding 
are in accordance with those of Bland, McMillan and Bressack (1977) con
cerning the sharp decrease of water content in lungs of newborns. The minerali
zation of pig fetal lung was found to be markedly lower than that observed in one 
day old suckling piglets (3.7 + 0.03 %) and to correspond roughly to lung mi
neralization of piglets reared on semisynthetic high-fat diet where it varies about 
1.1 % (J dkova 1969). 

Pronounced changes are observed in the protein content in liver, especially 
in the last twenty days prior to birth. 

Also Brooks and Davis (1969) demonstrated a decrease of the relative 
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protein content in liver dry matter of pig fetuses in the period between 106th 
and 110th gestation day, namely from 64.7 to 51.3 %. 

From the literature data it can be concluded that such changes in protein 
content in liver were, in the case of monkey fetuses, induced experimentally by 
intrauterine malnutrition. This interference causes the decline in liver mass 
and in protein and fat content in liver, the decrease in fat content of the body, 
whereas the protein amount in body of monkey fetuses does not change. This 
decrease in weight was observed to be most marked in liver, spleen and kidney 
(Myers and Hill 1971). In rats, the intrauterine malnutrition causes the fall 
in mass of body, liver and spleen, the decrease of protein level and the increase 
of water content in body of rat fetuses (Wigglesworth 1964; Hohenauer 
1969). 

Our findings, demonstrating the growth retardation, the decrease in relative 
liver protein content in the last twenty days prior to birth, the decrease of relative 
spleen mass, the decrease of fat content in body during the last ten days prior 
to birth, support our hypothesis suggesting that in the last twenty days prior 
to birth an unfavourable situation develops for further growth of pig fetuses. 

Chemicka skladba tel a organu fetu prasat v poslednich ctyricetildnech 
intrauterinniho zivota 

Hlavni organickou soucasti tel fetu prasat jsou bilkoviny. Jejich relativni 
mnozstvi stoupa z 5,03 ± 0,16 % u fetu 74 dennich na 9,13 ± 0,25 % u fetu 
114dennich. Nejprudsi vzestup relativniho i absolutniho mnozstvi bilkovin v tele 
fetu trva do 94. dne gestace. Ve veku 114. dne gestace prokazujeme vyznamny 
pozitivni vztah mezi hmotnosti fetu a procentem bilkovin v jejich tele. Relativni 
mnozstvi tuku v tele fetu stoupa mezi 74. a 84. dnem z 0,72 ± 0,03 na 1,11 ± 
± 0,02 % a mezi 94. a 104. gestacnim dnem z 1,13 ± 0,02 na 1,53 ± 0,03%. 
V poslednim desetidenni pfed narozenim relativni obsah tuku v tele fetu statis
ticky vyznamne klesa z 1,53 ± 0,03 na 1,37 ± 0,05 %. Relativni obsah popelovin 
v tele plodu stoupa po cele sledovane obdobi a dosahuje u fetu 114dennich 3,95 ± 
± 0,03 %. Vsechny tfi sledovane slozky tela fetu, bilkoviny, tuk i popeloviny 
dosahuji kvantitativne 114. dne gestace sedminasobku mnozstvi, ktere prokazujeme 
v 74. dnu jejich veku. Hmotnost tela fetu se zvysuje za poslednich 40 dnu intra
uterinniho zivota 4krat. Dale byl sledovan vyvoj hmotnosti a chemicke skladby 
srdce, plic, jater a zmeny v hmotnosti ledvin a sleziny. K nejzavaznejsim zmeucim 
v chemicke kompozici organu doch:izi v jatrech, kde klesa relativni obsah bilkovin 
v poslednich dvaceti dnech pfed narozenim z 12,11 ± 0,20 % na 7,55 ± 0,21 %. 

XHMH1JeCKaS CTpyKTypa TeJI H opraHOB 3apollLlweii nopOCST 

3a nOCJIellHHe COPOK cyrOK BHYTpHyTpo6HOii iKH3HH 

OCHOBHOH COCTaBHOH 1JaCTbIO TeJI nJIOllOB nopOCHT HBJIHIOTCH 6eJIKH. I1x OTHO~ 
CHTeJIbHOe KOJIH1JeCTBO YBeJIH1JHBaeTCH H3 5,03 + 0,16 % Y 3apollbIllieH B B03~ 
pacTe 74 CYTOK llO 9,13 + 0,25 % Y 3apollbIllieH B B03paCTe 114 cyroR. CaMoe 

cTpeMHTeJIbHOe YBeJIH1JeHHe OTHOCHreJIbHOrO H a6COJIIOTHOrO KOJIH1JeCTBa 6eJIKOB 

B TeJIe 3apollbIllieH npOllOJIiKaeTCH llO 94 CYTOK 6epeMeHHocTH. B B03paCTe 114 
CYTOK 6epeMeHHocTH YCTaHOBJIeHO BaiKHoe nOJIOiKHTeJIbHOe OTHOllIeHlle MeiKllY 
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MaCCOM 3apO~hIllieM H npOu;eHTOM 6eJIKOB B HX TeJIe. OTHOCHTeJIhHOe KOJII1LIeCTBO 

/fmpOB B TeJIC 3apO~hIllieM YBeJIHtIHBaeTCR MeIK~Y 7 1 H 84 CYTKaMH H3 0,72 + 
0,3 ~o 1,11 + 0,02 % H MeIK~Y 94 H 104 ~HeM 6epeMeHHocTH H3 1,13 ± 0,02 
.Il.O 1,53 + 0,03 %. I1oCJIe~HHe ~eCRTh ~HeM ~o onopoca OTHOCllTeJIhHOe co~ep~ 
IKaHHe IKHpOB B TeJIe 3apo~hIllieM CTaTHCTHtIeCKH 3HatIHMO nOHHlKaeTCR H3 1,53 
+ 0,03 ~o 1,37 + 0,05 %. OTHOCHTeJIhHOe co~epIKaHHe 30JIhHhIX Beru;eCTB B TeJIe 

3apo~hIllieM YBeJIHQHBaeTCR B TetIeHHe Bcero HCCJIe~yeMoro nepHOJJ:a H Y 3apO~hI~ 
IlleM B B03paCTe 114 CYTOK OHO ~OCTHraeT 3,95 + 0,03 %. Bce Tpll HCCJIe~yeMhIe 
KOMnOHeHThI TeJIa 3apo~hIllieM - 6eJIKH, IKHphI H 30JIhHhIe Beru;eCTBa - Ha 114 
CYTKH 6epeMeHHocTH KOJIHtIeCTBeHHO YBeJIHtIHBaIOTCR B ceMh pa3 no cpaBHeHHIO 

C YCTaHOBJIeHHhIM KOJIHtIeCTBOM B B03pacTe 74 CYTOI<. 3a nOCJIe~HHe COp OK ~HeM 
BHYTPHYTpo6HOM IKH3HH Macca TeJIa 3apO~hIllieM YBeJIHtIHBaeTCR B tIeTbIpe pa3a. 

I1pOBO~HJIHCh TaKIKe Ha6JIIO~eHHH 3a pa3BHTHeM MaCChI H XHMHtIeCKOM CTPYKTY~ 
POM cep~u;a, JIerKHX, netIeHH H 3a H3MeHeHHHMH MaCChI nOtIeK H CeJIe3eHKH. BaIK~ 

HeMlliHe H3MeHeHHR XHMHtIeCKOrO COCTaBa opraHOB npOHCXO~RT B neLIeHlI, r~e 

nOHHlKaerCH OTHOCHTeJIhHOe CO.Il.eplKaHHe 6eJIKOB 3a nOCJIe~HHe ~Ba~u;aTh ~HeM 
.Il.O onopoca H3 12,11 + 0,20 % ~o 7,55 + 0,21 %. 
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