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Abstract 

Dvof8k, M.: Effeet of Phenobarbital on Growth, Adrenocortical Activity and some 
Metabolic Parameters in Piglets. Acta vet. Bmo, 48, 1979, 67-77. 

Effects of phenobarbital treatment of piglets at 1 to 43 days of age in 4-.experiments 
were manifested only immediately after or during the treatment. Three ilm doses 
of 12 mg/kg phenobarbital given to piglets at 1, 3 and 5 days of age increased re
lative adrenal mass. Otal administration of phenobarbital to piglets for 14 days 
after weaning at the mean daily rate of 4 mg/kg increased liver mass and feed con
version efficiency. A tendency to increased body mass gain in phenobarbital-treated 
animals was observed particularly in weaned pigletS with diarrhoea. Phenobarbital 
treatment in conjunction with repeated venipuncture increased the production of 
17-hydroXycorticosteroids by adrenal tissue in vitro on incubation with adreno
corticotrophic hormone. In all these experiments blood plasma corticosteriod con
centration was slightly lower than in untreated controls. Phenobarbital did not affect 
the levels of total protein, urea, glucose, cholesterol and nonesterified fatty acids 
in the blood plasma. The changes in these parameters during 14 days after weaning 
reflect alterations in the internal environment. It was concluded that administration 
of phenobarbital to piglets may increase their adrenocortical function, but that this 
rise is not manifested by an increase in blood plasma corticosteroids in consequence 
of increased hepatic microsomal metabolizing activity. Under the conditions used, 
injection of phenobarbital into piglets during the neonatal period had no late effects 
on any of the parameters under study. The possibility of increasing the perfor
mance of pigs by using phenobarbital in preparing medicated feed for weaned piglets 
is discussed. . 

Psychopharmacological drugs, neonatal stimulation, corticosteroids, liver, body mass, 
pig. 

Phenobarbital, a well-known long-acting hypnotic, is presently little used in veterinary medi
cine apart from being fed as a sedative to poultry. On the other hand, it has found wide application 
in pediatrics (Boreus et at 1975) and has received considerable attention in molecular biology 
(Smith et at 1976). It stimulates the activity of various liver microsomal enzymes including drug
metabolizing enzymes (K uenzig et at 1975), thus altering the duration and intensity of drug action. 
Its inductive effect on bilirubin glucuronyl-transferase to lower plasma bilirubin levels (David 
and Yeary 1975) has been utilized in the treatment of neonatal jaundice. Enzyme systems in liver 
microsomes also hydrOXylate or glucuronize steroids including cortisol (Conney et at 1973). 
Studies on the effects of phenobarbital demonstrated a decrease in blood corticosteroids (Taka
hashi et at 1971; Raszyk and Dvorak 1976), inhibition of cholesterol synthesis (Kritchevsky 
et at 1976) and intestinal absorption of cholesterol (Byers and Friedman (1976). Phenobarbital 
also affects the metabolism of carbohydrate (Schaub and Friedrich-Freksa 1976), protein 
(Flint and Richardson 1974; Ragnotti and Al~tti 1975) and iron (Thomas et at 1972). 

The bulk of the effects mentioned above was demonstrated only in laboratory animals and, for 
the most part, in vitro. In farm animals a few isolated studies have been made to explain the pos
sibility of using phenobarbital for degradation of foreign substances (Bennink et a1. 1973; Fer
rando et at 1974). No data to this effect are available in pigs, even though it has been established 
that the postnatal development of the pig is characterized by a low activity of microsomal drug-
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-metabolizing enzymes (Shortet a1. 1972). An analogous situation exists in some other animal 
species. Treatment of pregnant guinea-pigs with phenobarbital increased this activity in the foetuses 
and altered the ultrastructural appearance oftheir hepatic smooth endoplasmic reticulum (Kuen
zig et a1. 1975). 

The foregoing observations including the possibility that phenobarbital affects substance meta
bolism particularly by its effects on some hepatic functions prompted us to investigate in the present 
study the effects of repeated phenobarbital administration to suckling and weaned piglets on their 
growth rate expressed in terms of body and liver mass, blood plasma levels of nutrient metabolites 
and on adrenocortical function. Since the possibility cannot be excluded that administration 
of phenobarbital to newborn pigs changes their steroid hormone levels, a phenomenon which may 
have late effects, the development of the aforementioned parameters was also followed for an exten
ded period of time in piglets treated with a single dose of phenobarbital at 1 to 2 days of age. 

Materials and Methods 

Four groups of Large White piglets reared conventionally in the Institute in bedded pens and 
weaned at 4 weeks of age were employed. They had free access to water and were given a commercial 
prestarter (COS 1) and a commercial starter (COS 2). All piglets, except Group 1, were treated 
i/m with Ferridextran (SPOFA) to prevent anaemia. Blood samples were taken from the cranial 
vena cava. All blood collections, weighing, injections as well as exsanguinations by decapitation 
were carried out invariably between 7 and 8 a. m. without previous food deprivation. 

Group 1 comprised 16 male piglets from 3 litters. Eight piglets were inoculated intramuscularly 
with Phenobarbital SPOFA (acidum 5-aethyl-5-phenyl-barbituricum) at the rate of 12 mg/kg body 
mass at 1, 3 and 4 days of age. The remaining 8 animals were sham-inoculated with saline to serve 
as controls. Peripheral blood samples for determination of eosinophile granulocyte counts were 
withdrawn 3 and 6 hours after the last treatment. All piglets were exsanguinated 24 hours later. 

Group 2 comprised 20 piglets from 3 litters. After the piglets were weaned at an average of 27 days 
after birth, half of each litter received feed containing phenobarbital at 100 mg/kg for 14 days 
and the other half of each litter with the same sex distribution was given nonmedicated feed. 
Nine experimental piglets and 9 controls were exsanguinated at an average of 41 days of age. 

Group 3 comprising 24 piglets from 3 litters was used to repeat the previous experiment except 
that all animals were blood-sampled five times at 2-to 5-day intervids starting at weaning at an 
average of 29 days of age. The last blood collection was made 14 days after the start ofthe experi
ment, at which time 8 experimental piglets and 8 controls were exsanguinated. 

Group 4 comprised 11 experimental piglets and 11 controls from litters matched for body mass 
and sex. The experimental animals were treated i/m with a single dose of Phenobarbital SPOFA 
at 1 to 2 days af age using the following doses in the 4 litters: lO mg (0.1 ml), 12 mg, 12 mg and 
15 mg per kg body mass. All piglets were tattooed at this time. They were weighed at regular inter
vals, were weaned at 4 weeks of age and were blood-sampled at the time of weaning and then 
14 days later, at which time 8 experimental and 8 controls were killed. 

In addition to checks on the clinical state ang gain in body mass, determinations were made of 
blood plasma 17-hydroxycorticosteroids (17-0HCS), total protein, urea, glucose, nonesterified 
fatty acids (NEFA) and cholesterol. In some cases eosinophile granulocytes counts were made 
in blood samples withdrawn from the ear vein. After the piglets were killed, determination was 
made of their liver and adrenal mass and of the production of 17-0HCS by adrenal slices in vitrtr 
on incubation with adrenocorticotrophic hormone (ACTH). The methods used were described 
in previous reports (Dvoi'Bk 1975, 1979). The results are tabulated as arithmetic means ± stan
dard deviations and are shown graphically as means ± standard errors of the means. The signifi
cance of the differences of the means was assessed by Student's t-test. 

Results 

Intramuscular administration of phenobarbital to Group 1 piglets at 1,3 and 
4 days of age did not produce distinct clinical changes and did not affect either 
their inclination to suck or their growth expressed in terms of body mass (Table 
1). Three and 6 hours after the last treatment the level of circulating eosinophile 
granulocytes was 27 per cent lower in the experimental animals and 72 and 16 
per cent lower, respectively, in the controls. Twenty-four hours after the last 
treatment eosinophile granulocyte counts were still slighdy higher and, in keep
ing with this, the concentration of 17-0HCS in blood plasma non-significandy 
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Table 1 

Body mass, liver mass and parameters of adrenocortical function and substance metabolism in 5-day-old 
piglets after three i/m doses of phenobarbital 

I 
Phenobarbital 

I 
Control 

No. of piglets 
8 8 

Body mass (kg) 
1 day after birth 1.43 ± 0.26 1.47 ± 0.24 
3 days after birth 1.92 ± 0.39 1.94 ± 0.37 
5 days after birth 2.36 ± 0.42 2.43 ± 0.44 

Body mass gain during days 1 - 3 0.49 ± 0.16 0.47 ± 0.15 
Body mass gain during days 1 - 5 0.93 ± 0.21 0.96 ± 0.22 
Liver mass 

actual (g) 82.1 ± 14.0 81.6 ± 15.8 
relative (g/kg) 34.9 ± 4.7 33.6 ± 3.4 

Adrenal mass 
actual (mg) 411 ± 48 363 ± 64 
relative (mg/kg) 174 ± 17 149 ± 24 b 

Production of 17-0HCS in vitro 
(pg per 100 mg adrenal tissue) 24.6 ± 4.8 20.9 ± 4.7 
Plasma 17-0HCS (nmol/I) 475 ± 130 533 ± 119 
Eosinophile granulocytes (x 10'/1) 11 ± 9 8 ± 9 
Plasma glucose (mmol/I) 6.01 ± 0.47 6.17 ± 0.36 
Plasma total protein (g/I) 64.7 ± 10.0 65.0 ± 7.5 
Plasma urea (mmol/I) 4.47 ± 0.73 4.04 ± 0.38 
Plasma cholesterol (mmol/I) 3.96 ± 0.45 4.15 ± 0.56 
Plasma NEFA (pmol/I) 175 ± 90 164 ± 95 

b Difference between the means significant (P < 0.05). 

Table 2 

Body mass, liver mass and parameters of adrenocortical function and substance metabolism in piglets 
fed phenobarbital for 14 days after weaning 

No. of piglets 

Body mass (kg) 
7 days before weaning 
at weaning 
7 days after weaning 
14 days after weaning 

Body mass gain after weaning 
Liver mass 

actual (g) 
relative (g/kg) 

Adrenal mass 
actual (mg) 
relative (mg/kg) 

Production of 17-0HCS in vitro 
(pg per 100 mg adrenal tissue) 
Plasma 17-0HCS (nmol/I) 
Eosinophile granulocytes (x 10'/) 
Plasma glucose (mmol/I) 
Plasma cholesterol (mmol/I) 

a Difference between the means highly significant (P < 0.01). 
b Difference between the means significant (P < 0.05) 

I 
Phenobarbital 

I 
Control 

10 10 

5.92 ± 1.20 5.95 ± 1.42 
7.65 ± 1.34 7.61 ± 1.66 
7.61 ± 1.41 7.35 ± 1.82 
9.13 ± 1.53 8.46 ± 2.13 
1.48 ± 0.60 0.85 ± 0.91 

277 ± 55 214 ± 54 b 
30.4 ± 3.5 26.2 ± 2.8 a 

743 ± 171 757 ± 185 
83.8 ± 21.1 96.9 ± 30.8 

12.9 ± 3.8 10.6 ± 2.6 
235 ± 58 284 ± 61 

61 ± 33 75 ± 40 
4.10 ± 0.67 4.09 ± 0.62 
2.56 ± 0.41 2.66 ± 0.51 

lower in the experimental animals than in the controls. On the other hand, an 
increase in relative adrenal mass found in piglets exsanguinated at 5 days of 
age suggests that the adrenocortical activity of phenobarbital-treated piglets 
was increased. In keeping with this, the production of 17-0HCS by adrenal 
tissue in vitro tended to increase and liver mass was slightly enhanced as against 
the controls. Slight differences between the experimental and control animals 
were found in the concentration of glucose, total protein, urea, cholesterol and 
NEF A in the blood plasma (Table 1). 
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Fig. 1. 
Total protein and urea concentrations 
in the blood plasma of phenobarbital

'fed (closed circles) and control (open 
circles) piglets during 14 days after 

weaning (Experiment 3) 

Phenobarbital added to com
plete starter and fed to experimen
tal piglets in Group 2 for 14 days 
after weaning did not affect either 
the behaviour or the appetite of 
the animals. Both experimental 
and control piglets showed mild 
signs of gastroenteritis with re
duced food intake and a temporary 
reduction in body mass. Total 
gain in body mass was greater in 
experimental animals than in the 
controls, with the difference bor
dering on significance (Table 2). 
Feed consumption did not increase 
until the second week of the obser
vation period, during which time 
it was markedly higher in experi
mental piglets than in the con
trols. Total feed consumption per 
experiinental and control piglet 
was 4:94 and 4.02 kg tlespectively; 
feed consumption per kg gain 
was 3.35 and 4.73 kg, respectively, 
Total intake of phenobarbital per 
experimental animal during 14 
days was 494 mg, i. e. about 35 mg 
per animal per day and about 
4 mg per kg body mass. 

Post-mortem examination in 
Group 2 revealed significant dif
ferences between the experimental 
and control piglets only in actual 
and relative liver mass. The adre
nocortical activity of the experi
mental animals was characterized 
by a slightly enhanced production 

Fig. 2. 
Glucose and nonesterified fatty acid 
concentrations in the blood plasma of 
phenobarbital-fed (closed circles) and 
control (open circles) during 14 days 

after weaning (Experiment 3) 
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of 17-0HCS by adrenal tissue in vitro and their slightly lowered concentration 
in the blood plasma. There were no substantial differences in the concentration 
of the metabolites under study (Table 2). 

In Group 3 where feeding of phenobarbital to experimental piglets in complete 
starter was combined with blood collections from all animals of this group at 
and 2, 7, 12 and 14 days after weaning no distinct differences were observed in 
the behaviour of experimental and control animals. The growth rate of both 
phenobarbital-fed and control piglets, expressed in terms of body mass, was good 
except for a temporary cessation during the first two days after weaning and tended 
to rise in the 2nd week (Table 3). Growth performance expressed in terms of 
body mass gain, total feed consumption and feed consumption per kg gain during 
14 days after weaning was better in the experimental animals than in the controls 
(2.63 kg, 4.80 kg and 1.88 kg/kg vs. 2.48 kg, 5.13 kg and 2.11 kg/kg). Repeated 
examination for the concentration of the main nutrient metabolites in the blood 
plasma did not show significant differences between phenobarbital-fed and con
trol piglets. The pattern of change during 14 days after weaning was essentially 
the same in experimental and control animals. The levels of glucose, total protein 
and cholesterol decreased steadily, whereas the level ofNEFA fell abruptly within 
2 days of weaning (Fig. 1 and 2). Most change was shown by the concentration 
of urea which rose rapidly and considerably in the first week and declined there
after (Fig. 1). All the values recorded 14 days after weaning were significantly 
different (P < 0.01 or 0.05) from those found at weaning. 

Total intake of phenobarbital per experimental piglet during 14 days in Group 
3 was 480 mg, i. e. about 34 mg per animal per day and about 4 mg per kg body 
mass. Its effect was manifested by an increase in relative liver mass. The produc
tion of 17-0HCS by adrenal tissue in vitro was also significantly (P < 0.05) 
enhanced whereas their concentration in the blood plasma was slightly lower 
than in the controls (Table 3). 

Experimental piglets of Group 4 treated i/m with a single dose of phenobarbi-

Table 3 

Body mass, liver mass and param"ters of adrenocortical function in piglets fed phenobarbital for 14 day 
~fter weaning and blood-sampled five times during this period 

No. of piglets 

Body mass (kg) 
7 days before weaning 
at weaning 
2 days after weaning 
7 days after weaning 

12 days after weaning 
14 days after weaning 
Body mass gain after weaning 

Liver mass 
actual (g) 
relative (g/kg) 

Adrenal mass 
actual (mg) 
relative (mg/kg) 

Production of 17-0HCS in vitro 
(I'g per 100 mg adrenal tissue) 
Plasma 17-0HCS (nmol/l) 
Eosinophile granulocytes (x 10'/1) 

a Difference between the means highly significant (P < 0.01). 
b Difference between the means significant (P < 0,05). 

I 
Phenobar~~~1 Control 

12 12 
--

5.10 ± 1.19 5.08 ± 1.29 
6.73 ± 1.77 6.69 ± 1.66 
6.72 ± 1.90 6.58 ± 1.84 
7.11 ± 1.99 7.12 ± 2.09 
8.49 ± 2.55 8.51 ± 2.51 
9.35 ± 2.71 9.18 ± 2.55 
2.62 ± 1.18 2.49 ± 1.09 

311 ± 77 249 ± 50 
33.5 ± 1.7 28.3 ± 2.9 a 

732 ± 197 698 ± 138 
78.9 ± 10.2 80.5 ± 16.5 

14.7 ± 32 11.4 ± 1.2 b 
241 ± 28 248 ± 59 

76 ± 40 84 ± 60 

--



72 

tal at 1 to 2 days of age did not differ distinctly from the controls. No differences 
were found among experimental animals in dependence on the dose administer
ed. The growth rate of experimental piglets expressed in terms of body mass was 
slightly worse than in the controls from the 5th day after birth, but the difference 
evened out after weaning (Table 4). Not even the parameters of substance meta
bolism determined at weaning and 14 days later showed any lasting effects of 
phenobarbital administration during neonatal life. The results confirmed a sig
nificant (P < 0.05) increase in urea concentration and a significant (P < 0.01 
or 0.05) decrease in the remaining metabolites in the blood plasma after weaning 
as were seen in Group 3. Mter exsanguination at an average of 42 days of age 
no differences were found between the experimental and control animals in liver 
mass and adrenocortical activity. On the other hand, adrenal mass, the con
centration of 17-0HCS in blood plasma and their production by adrenal tissue 
in vitro were slightly higher in phenobarbital-treated animals than in the con
trols (Table 4). 

Table 4 

Body mass, liver mass and parameters of adrenocortical function and substance metabolism in 6-week-old 
piglets treated with a single ilm dose of phenobarbital at 1 to 2 days of age 

1 

Phenobarbital 

1-

Control 
No. of piglets 

11 11 

Body mass (kg) 
1 - 2 days after birth 1.40 ± 0.20 1.40 ± 0.15 
5 days after birth 1.83 ± 0.36 1.85 ± 0.28 
14 days after birth 3.45 ± 0.92 3.72 ± 0.71 
21 days after birth 4.93 ± 1.44 5.26 ± 1.01 
at weaning 6.59 ± 1.83 6.95 ± 1.37 
14 days after weaning 9.05 ± 2.34 9.34 ± 1.64 
Body mass gain to weaning 5.19 ± 1.82 5.55 ± 1.39 
Body mass gain after weaning 2.44 ± 0.87 2.38 ± 0.53 

Liver mass 
actual (g) 341 ± 123 321 ± 45 
relative (g/kg) 32.0 ± 3.0 31.7 ± 2.8 

Adrenal mass 
734 ± 170 actual (mg) 740 ± 255 

relative (mg/kg) 79.5 ± 11.8 72.6 ± 14.0 
Productiun of 17-0HCS.in vitru 
(pg per 100 mg adrenal tissue) 12.4 ± 3.8 11.5 ± 2.2 
Plasma 17-0HCS (nmolfl) 279 ± 80 268 ± 63 
Eosinophile granulocytes (x 10'/1) 115 ± 21 108 ± 36 
Plasma glucose (mmol/l) 4.95 ± 1.00 5.06 ± 0.89 
Plasma total protein (gil) 47.5 ± 3.2 47.4 ± 2.9 
Plasma urea (mmol/l) 5.68 ± 1.39 5.56 ± 0.77 
Plasma cholesterol (mmol/l) 2.53 ± 0.34 2.37 ± 0.36 
Plasma NEFA (pmol/l) 97 ± 37 76 ± 26 

Discussion 

The present study on suckling and weaned piglets demonstrated some of the 
effects ascribed to phenobarbital and suggested a number of others. The dosage 
of phenobarbital employed for intramuscular and oral administration was rather 
high relative to the rates recommended by the manufacturers for man. However, 
its sedative effect was not apparent, even though the possibility cannot be excluded 
that sleep between feed intakes became deeper. It can be assumed that the action 
of phenobarbital is prolonged also in pigs. Its concentration in the blood 
plasma of children after an i/m dose of 6 or 9 mg/kg reaches a peak within 2 
hours and continues at approximately the same level for at least 12 hours; in 
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the prevention of hyperbilirubinaemia a high level of phenobarbital in the blood 
plasma of newborn children can be maintained by an oral dose of 5 mg/kg once 
a day (Bon~us et al. 1975). In experimental work phenobarbital is generally used 
in higher doses. Thus, e. g., an intraperitoneal dose of 100 mg/kg administered 
to rats produced steatosis of the liver in as few as 3 days (Tuma et al. 1974). In 
17-to 30-day-old piglets a single oral dose of 10 mg/kg was sufficient to reduce 
plasma corticosteroid level in 2 hours (Raszyk and Dvorak 1976). 

The action of phenobarbital in experimental piglets is evidenced by the finding 
that the liver of piglets fed a mean daily dose of 4 mg/kg body mass for 14 days was 
enlarged without apparent pathoanatomical changes. In newborn piglets receiving 
higher doses and killed after a shorter period of time this effect was only suggested. 
Hepatomegalic action of phenobarbital in laboratory animals was repeatedly 
demonstrated (Kritchevsky et al. 1976; Erdosova et al. 1977), together with 
an increased content of hepatic lipids (Tuma et al. 1974). The concentration of 
liver glycogen in adult rats treated with phenobarbital was reduced (J apundzic 
et al. 1969). Apparently the mechanisms involved were other than those operating 
in ACTH-induced increase of liver mass which occurs in weaned and newborn 
piglets (Dvorak 1974) as the consequence of prolonged gluconeogenetic action 
of cortisol resulting in increased hepatic glycogen stores. 

The enlargement of the liver induced by phenobarbital is presumably associated 
with enhanced metabolic activity as indicated by a moderate rise in body mass 
gains and the improved efficiency of feed utilization. It is of interest that experi
mental piglets from litters that had brief diarrhoea after weaning gained 74 per 
cent more in body mass than piglets with more or less normal growth in Group 3. 
It appears possible that phenobarbital also had a beneficial effect on the structure 
and function of the small intestine (Thomas et al. 1972) and thus ameliorated 
malabsorption associated with diarrhoea (Rosenberget al. 1977) and/or reduced 
the effects of microbial toxic metabolites by its beneficial influence on the detoxi
cation capacity of microsomes. A similar growth-promoting effect of phenobarbital 
was found in ducklings fed a ration containing aflatoxin (Ferrando et al. 1974). 
Also the finding of a 12 per cent decreased feed consumption per kg body mass 
gain in Group 3 is worthy of note, even though no valid generalization is possible, 
since the phenomenon may have been due to sedative action of phenobarbital 
in the stress produced by venepuncture. No growth-promoting effect of pheno
barbital was found in rats (Kritchevsky et al. 1976; Erdosova et al. 1977). 

Although the beneficial effects of phenobarbital on growth performance of the 
experimental animals were evident, the effect on the indicators of substance 
metabolism was not manifested by changes in the blood plasma levels of the main 
nutrient metabolites including urea in which lower levels could be expected if 
the utilization of feed proteins were improved. The effects ascribed to pheno
barbital in the literature were found, for the most part, in the liver. As to blood 
serum, attention has been paid mainly to cholesterol, the level of which was 
lowered by phenobarbital in experimentally induced hypercholesterolaemia (Byers 
and Friedman 1976). Such action was suggested in our experimental suckling 
piglets as compared with a physiologically high cholesterol concentration in the 
controls. In piglets treated with phenobarbital after weaning cholesterol concentra
tion decreased similarly to that found in untreated animals (Dvorak 1967, 1979). 
Phenobarbital treatment in the present study had no significant effect on the meta
bolites under study in any of the four groups. Repeated determination of the me
tabolite levels during 14 days after weaning extended our previous observations 
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(Dvorak 1979) by evidence on the progress of changes associated with the 
transition of piglets from high-lipid breast feeding to a predominantly carbo
hydrate diet. It showed that the nadir of the NEF A was reached within the first 
two days, whereas hypocholesterolaemia occurred later. Also the blood plasma 
level of urea rose considerably shortly after weaning, thus suggesting depressed 
protein synthesis, and declined during the 2nd week, which is obviously in keeping 
with progressive adaptation of the animals and increased gain in body mass. 

Adrenocortical activity of the phenobarbital-treated piglets as assessed by 
evaluation of their adrenal mass and the production of 17-0HCS by adrenal 
tissue in vitro was, for the most part, enhanced. On the other hand, the concen
tration of 17-0HCS in the blood plasma of experimental piglets was reduced 
in the first three groups as against the controls, but the difference was not signifi
cant. In contrast, administration of phenobarbital to 4-day-old rats was followed 
by a rise in corticosterone concentration which was accounted for by low meta
bolizing activity of the liver at this age (Erdosova et al. 1977). That the circula
ting eosinophile granulocyte counts of the experimental piglets were not always 
in keeping with the corticosteroid level can be explained by the fact that newborn 
piglets have low eosinophil counts in general. In a previous· study phenobarbital 
administered ilm to older pigs at 5 mglkg body mass did not produce a significant 
decrease in eosinophile granulocyte counts at 2 or 4 hours in contrast to other psy
chopharmacological drugs and even saline (Dvorak and Raszyk 1975). Sum
marizing the results of our studies on phenobarbital effects in piglets it can be 
said that under the conditions used intramuscular and presumably also oral 
administration of phenobarbital can stimulate the hypothalamic-pituitary-adrenal 
axis to increased activity or at least does not prevent this acitivity from being en
hanced, but it reduces corticosteroid level in the blood. The resultant effect can 
presumably be ascribed to induction of microsomal enzymes mainly in hepatic 
endoplasmic reticulum and to increased inactivation of steroid hormones. 

Phenobarbital treatment of piglets at 1, 3 and 4 days of age did' not affect the 
levels of any of the indicators under study except adrenocortical function when 
evaluated 24 hours after the last injection. In the light of the observations on late 
effects of neonatal stimulation 'by various hadling~ and of enhancement of adreno
cortical function in the young oflaboratory animals (Levine 1960; Denenberg 
and Zarrow 1970) it became of interest to find whether this approach could 
be used to promote the growth rate of the pig. However, the results of our experi
ments on phenobarbital administration to neonatal pigs provided no evidence 
to support this view. There were no significant differences in any of the indicators 
under study between phenobarbital-treated and control piglets from four litters 
either at weaning or 14 days later. This implies that if alterations were produced 
by the treatment, they were reversible and had no detectable lasting effects, either 
beneficial or adverse. 

Phenobarbital may also have acted indirectly by influencing adrenocortical 
function and the central nervous system. It can be admitted that phenobarbital 
given to piglets in the first days after birth when the activity of drug-metabolizing 
microsomal enzymes is still low (Short et al. 1972) may produce a temporary 
rise in circulating corticosteroid level as suggested by increased relative adrenal 
mass in experimental suckling piglets. This would indicate the operation of mech
anism similar to those responsible for the acceleration of body growth and emo
tional as well as adrenocortical reactivity in rats stimulated merely by handling. 
Alternatively, phenobarbital might alleviate the effects of simultaneous handling 
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of newborn pigs including tattooing which proved stimulatory in untreated 
controls. Similar observations were reported for rats where treatment with dia
zepam during infancy exerted an effect on corticosterone regulation and andro
genic activity in adult male rats (Erdosova et al. 1975). Some evidence in support 
of this alternative might be seen in the finding of a slightly higher average gain 
in body mass in piglets not treated with phenobarbital. However, it is not possible 
to exclude other explanations. However, the basic question still remains whether 
the effects of stimulation of newborn pigs are similar at all to those seen in rats. 
Conclusive evidence in this respect is lacking. 

In evaluating the effects of phenobarbital in pigs only its immediate action can 
therefore be considered. The results suggest that administration of phenobarbital 
to piglets may prove of practical value, particularly at weaning, through its bene
fi.cial effects on the parameters of feed efficiency. Phenobarbital could be used· in 
combination with suitable tranquilizers in the preparation of medicated feed 
to quiet piglets at weaning, allottment to groups and during transport. Of equal· 
value might be the utilization of phenobarbital effects for detoxication of contami
nated feeds. 

UCinek fenobarbitalu na telesny rUst selat, adrenokortik81ni aktivitu 
a nektere metabolicke parametry 

Ucinek fenobarbitalu, sledovany ve 4 pokusech u selat starych 1-43 dni, se 
projevil pouze bezprostredn~ po nebo pfi jeho podavam. Troji intramuskularni 
aplikace v davce 12 mg/kg ve staff 1,3 a 5 dnizvjsila relativni hmotnost nadledvin. 
PeroraIni pfijem po dobu 14 dni po odstavu selat od prasnice v pnimerne denni 
davce 4 mg/kg zvjsil hmotnost jater a vyuZitelnost krmiva. Fenobarbital jevil 
trend ke zvjseni pfirustkU t~lesne hmotnosti zejmena u odstavenych selat posti:. 
zenych prujmovjm onemocnenim. PH opakovanych venepunkcich zvjsil produkci 
17-hydroxykortikosteroidu in vitro pH stimulaci s ACTH. Ve vsech techto poku-. 
sech byla ponekud msi koncentrace kortikosteroidu v krevni plazme. Fenobarbi
tal neovlivnil hladinu celkoveho proteinu, mOCoviny, gluk6zy, cholesterolu nebo 
neesterifikovanych mastnych kyselin v krevni plazme. Dynamika zmen techto 
parametr1i v prub~hu 14 dni po odstavu charakterizuje zavame zmeny vnitfniho 
prostfedi selat. Fenobarbital asi muze pusobii: pfechodne zvjseni funkce kUry 
nadledvin, coz se vsak neprojevi zvjsenim hormonaIni hladiny v krvi v du
sledku zvjsene metabolizujici aktivity hepatocytli.ParenteraIni podani feno
barbitalu v neonataInim udobi se za danych podminek neprojevilo pozdejsimi 
dusledky u zadneho ze sledovanych parametrli. U odstavenych selat lze prakticky 
VYuZit jeho pusobeni na zlepseni uZitkovosti pfi medikaci krmiva. 

Bos~eHCTBHe ,eHo6ap6HTaxa Ha pOCT nopoCST, ~peHOKopTHKaXh~ aKTHBHOCTD 
H HeKOTOplde MeTa60XHlleCKHe napaMeTpld 

Bos~eHcTBHe ~Ho6ap6HTaJIa, Ha6JIIO)laeMOe B XO)le 4 onhlTOB Ha nopocaTax 
B BospacTe 1-43 ~H}i, npOHBHJIOCh JIHIIIh HenOCpe)lCTBeHHO HJIH B npon;ecce ero 
nO)laIlH. TpoHHoe BHYTpHMhlIIIellHoe BBe)leHHe ~OShl 12 Mr/Kr B BospacTe 1, 3 
H 5 )lHeH nOBhlCHJIO OTHOCHTeJIbHyIO Maccy Ha~nOqeqHHKOB. IIepopaJIbHaa no~aqa 
B TeqeHHe 14 ~HeH nOCJIe OTheMa nopocaT OT CBHHOMaTKH Cpe)lHeH CYTOtIHOH. 
)lOSOH 4 Mr/Kr nOBhlCHJIa Maccy neqeHH H HCnOJIbsyeMocTb KopMa. <l>eHo6ap6HTaJI 
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OTJIHtIaJICR TeH,neH~HeH Ha rrOBbIIIleHHe rrpHpOCTa MaCCbI TeJIa B OC06eHHOCTH 

Y OT'beMHbIX rrOpOCRT, CTpa,naBIIlHX rrOHOCHbIM 3a6oJIeBaHHeM. IIpH rrOBTOpHOM 

BeHerrYHK~HH OH YBeJIHtIHJI rrpo,nYK~HIO 17 -rH,npooKCHKOPTHKocTepoH,noB HH 

BHTpO rrpH CTHMYJIR~HH C ACTH. B xo,ne Bcex YKa3aHHbIX orrbITOB KOH~eH
Tpa~HR KOPTHKocTepHo,noB B KPOBRHO:ii rrJIa3Me 6bIJIa HeCKOJIbKO HHJKe. <PeHo-
6ap6HTaJI He OKa3aJI BJIHRHHR Ha ypOBeHb o6mero rrpOTeHHa, MOtIeBHHbI, rJIIO

K03bI, XOJIeCTepHHa HJIH He3TepHqlH~HpoBaHHbIX JKHPHbIX KHCJIOT B KPOBRHOH 

IIJIa3Me. ,UHHaMHKa H3MeHeHHH ,naHHbIX rrapaMeTpOB B TetIeHHe 14 ,nHeH rrOCJIe 

OT'beMa xapaKTepH3yeT cymecTBeHHble H3MeHeHHR BHYTpeHHeH cpe,nbI rropocRT. 

<PeHo6ap6HTaJI, BH,nHMO, MOJKeT CTaTb rrpHtIHHOH BpeMeHHoro rrOBbIIIleHHR 4'YHK

~HH KOPbI Ha,nrrOtIetIHHKOB, tITO, o,nHaKO, He rrpORBJIReTCR B rrOBbIIIleHHH ropMO

HaJIbHOrO ypOBHR B KpOBH BCJIe,nCTBHe rrOBbIIIleHHOH aKTHBHOCTH MeTa6::>JIH3Ma 

rerraTO~HTOB. IIapeHTepaJIbHaR rro,natIa 4'eHo6ap6HTaJIa B HOBOpOJK,neHHbIH rrepHO,n 

B ,naHHbIX YCJIOBHRX He rrpOHBHJIaCb B rrOCJIe,nYIOmHX rrOCJIe,nCTBHRX HH Y o,nHoro 

H3 Ha6JIIO,naeMbIX rrapaMeTpOB. Y YTbeMHbIX rropOCRT ero B03,neHCTBHR MOJKHO Ha 

rrpaKTHKe HCrrOJIb30BaTb ,nJIR rrOBbIIIleHHH rrpo,nyKTHBHOCTH rrpH Me,nHKa~HH KOP

MOB. 
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