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Abstract

Dvorak M.: Growth, Metabolic and Adrenocortical Effects of Single and Repeated
Administration of Diazepam in Piglets. Acta vet. Brno, 49, 1980: 177-186.

Diazepam was injected as a single i/m dose to suckling piglets of two groups on the
2nd day after birth at 0.5 or 1.0 mgjkg body mass. In two other groups of pigs
weaned at 4 weeks of age it was injected at 0.5 mgjkg body mass or fed for 14 days
in feed medicated at 8 mg/kg after weaning. The tranquilizing effect was substan
tially more intense in newborn than in weaned piglets. A rise in relative liver mass
was found only in newborn animals 2 hours after diazepam administration. The
adrenocortical function of the experimental animals proved unaffected, but their
plasma Ll-hydroxycorticcsteroid level showed a downward trend, compared to
controls. Total plasma protein, glucose, urea, free fatty acid and cholesterol con
centrations were not affected. The growth performance of piglets injected on the
2nd days after birth was:not impaired: their growth expressed in terms of total gain
in body mass from birth to weaning was 6.8 per cent higher than that of their un
treated littermates. Similarly, piglets fed diazepam-medicated feed at an average
of 0.35 mg/kg body mass for 14 days after weaning gained 21 per cent more than
the controls. Their feed consumption was practically the same as in the controls, but
their feed conversion efficiency was better. Not all diazepam-medicated piglets showed
signs of tranquilization. The alleviation of stress as suggested by blockade of the
circulating corticosteroid increase during handling of the animals and the other
results indicate the usefulness of diazepam as tranquilizer in pigs.

Tranquilization, stress, neonatal influences, development, pig.

A number of handlings of newborn animals have been reported to influence their further somatic
development and function of some organs. These effects have been studied mainly in laboratory
animals and some of them were confirmed in piglets (Dvorak 1980). Similarly, drugs administered
during the gestation and perinatal period may affect further development of the offspring. Besides
adverse side-effect, they may have favourable sequelae. For example, phenobarbital was reported
to stimulate the hepatic enzyme system metabolizing foreign substances in foetuses and young
animals (Kuenzig et a1. 1975).

Psychoactive drugs deserve attention also in view of their possible effects on postnatal neural
development and later behaviour of the animals (Sparber 1972; Middaugh et a1. 1975; Dorner
1976). Neonatal administration of chlorpromazine to mice increased endocrine and spermatogenic
function of the testes (Hogarth and Chalmers 1973). On the other hand, diazepam treatment
of rats cancelled the majority of late androgenic effects of neonatal stress (Brd osova et al, 1975).

Diazepam (7-chloro-l,3-dihydro-l-methyl-5-phenyl-2H-l,4-benzodiazepin-2-one) finds wide
application in human medicine because of its anxiolytic, anticonvulsive and myorelaxant effects.
I t is also used in treating animals, particularly as tranquilizer administered to pigs before regrou
ping and transport (Drumew et a1. 1972; Kolacz and Pejsak 1975; Dantzer 1977; Leistner
1978). In contrast to neuroleptics it has the advantage, together with other anxiolytics, tha t it can
block, depending on dosage, the rise in plasma corticosteroid level occurring in stress (La hti and
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Barsahn 1975). Given to piglets i/m at 0.25 mg/kg body mass it did not induce eosinopenia char
acteristic of enhanced adrenocortical activity and showed good sedative effects as the animals
were grasped and handled (Dvorak and Raszyk 1975).

The objectives of the present study were to elucidate the action of diazepam on adrenocortical
function and selected parameters of substance metabolism and to assess the effects of its administra
tion to newborn piglets, including its possible late effects on somatic development and other indi
cators at early weaning and after weaning. Moreover, relatively small doses of diazepam were given
to weaned piglets for 14 days to study its effects on feed intake and utilization and its other pharma
cological effects with the objective to assess the usefulness of its oral administration as a protection
against the consequences of stress. Another objective was to find whether diazepam would exert
different tranquilizing effects in newborn and weaned pigs.

Materials and Methods

Four groups of Large White piglets with approximately equal sex distribution reared in the In
stitute and weaned at 4 weeks of age on to a commercial prestarter (COS 1) and a starter (COS 2)
were employed. All experimental treatments, blood collections from the cranial vena cava, weighing
and exsanguinations by decapitation were carried out or started between 7 and 9 a.m, without
previous food deprivation.

Group 1 comprised 8 experimental piglets and 7 controls from two litters. They were weighed
on the second day after birth (32 to 36 hours after the farrowing was completed) and the experi
mental animals were injected i/m with diazepam (Faustan, VEB Arzneimittelwerk, Dresden) at
the rate of 0.5 or 1.0 mg/kg. Two hours later all the animals were blood-sampled and killed.

Group 2 comprised 10 experimental weaned piglets and 8 control littermates aged 5 to 7 weeks.
The experimental animals were treated i/m with diazepam at the rate of 0.5 mg/kg. All the animals
were blood-sampled immediately before the start of the experiment and 1 1/2 and 3 hours later and
determinations were made of blood plasma Il-hydroxycorticosteroid (II-ORCS), glucose, free
fatty acids (FFA) and total cholesterol concentration.

Group 3 comprised 19 experimental piglets and 19 control littermates selected from seven lit
ters according to sex and body mass. On the 2nd day after birth the experimental animals were
injected i/m with diazepam at the rate of 0.5 mg/kg after all the animals were weighed and marked.
The experimental and control animals were weighed at regular intervals and weaned at an average
of 27 days of age. Two weeks later 11 animals of each group were exsanguinated. Blood examina
tions were made at weaning and 7 and 14 days after weaning.

Group 4 comprised 11 experimental piglets and 11 controls from 3 litters. After weaning at 28 to
29 days of age the experimental animals were fed for 14 days the commercial fed mixture medi
cated with diazepam at 8 mg/kg feed using crushed Diazepam SPOFA tablets in a flour premix,
while the controls were fed the same feed without medication. Six animals of each group were
exsanguinated at the end of the experiment.

In addition to checks on the clinical state and gain in body mass, determinations were made of
blood plasma total protein, glucose, urea, FFA, total cholesterol and II-ORCS. In exsanguinated
piglets determinations were made of their actual and relative adrenal and liver mass and of the pro
duction of 17-hydroxycorticosteroids (17-0RCS) by adrenal tissue in vitro on incubation with
adrenocorticotrophic hormone (ACTR). The methods used were described in a previous report
(Dvorak 1980). The results are tabulated as arithmetic means ± standard deviations and shown
graphically as means ± standard errors of the means. The significance of the differences of the
means was assessed by Student's t-test.

Results

The two different dose levels of diazepam given to newborn piglets of Group 1
resulted in almost the same clinical and laboratory findings. The animals fell
asleep within 15 min. of diazepam administration and remained lying under the
heat lamp or scattered around the sow and did not awake when gripped or when
their littermates were sucking. This state continued for nearly two hours, at the
end of which the majority of piglets moved with a staggering gait, regardless of
the dose level in one litter, but only after the diazepam dose of 0.5 mgjkg body
mass in the other one. All the experimental animals were apathetic at exsanguina-
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tion. Since the mean plasma II-ORCS level 2 hours after diazepam administra
tion was 431 nmolrl in piglets given the drug at 1.0 mg/kg and 439 nmol/l in those
treated at 0.5 mgjkg and since not even the values for the other criteria differed
substantially between the two subgroups, the data for the two treatments were
pooled. As compared to controls the administration of diazepam had no signifi
cant effect on any of the criteria under study except relative liver mass which was
higher (P < 0.05) in the experimental piglets. On the other hand, the plasma
II-ORCS, urea and FFA concentrations of these animals showed a downward
trend (Table 1).

Table 1
Body mass and parameters of adrenocortical function and substance metabolism in piglets two hours after

i/m treatment with diazepam at 0.5 or 1.0 mg/kg on the 2nd day after birth

--------------------------.,.------------,,----------

No. of piglets
Body mass (kg)
Liver mass

j actual (g)
II relative (g/kg)

Adrenal mass
actual (mg)
relative (mgjkg)

• Production of 17-0HCS in vitro

I
(f-lg per 100 mg adrenal tissue)

Plasma 11-0HCS (nmol/l)
Total plasma protein (gil)

, Plasma glucose (mmol/l)

I
Plasma urea (mmol/l)
Plasma FFA (f-l mol/I)
Plasma cholesterol (mmol/l)

Diazepam Control

8 7
1.50 ± 0.30 1.51 ± 0.32

41.4 ± 9.9 38.4 ± 8.7
27.4 ± 2.3 25.4 ± 0.8 a

218 ± 52 220 ± 83
147 ± 29 145 ±31

14.7 ± 1.8 14.8 ± 1.7
436 ± 71 474 ± 58

58.1 ± 7.0 54.8 ± 9.8
5.14 ± 0.43 5.28 ± 0.59
7.25 ± 1.79 7.82 ± 2.49
161 ± 71 197 ± 85

1.95 ± 0.48 1.92 ± 0.44

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

In Group 2 comprising weaned piglets the tranquilizing effect of diazepam at
0.5 mg/kg body mass was less pronounced than in newborn animals; nevertheless, it
made itself felt at both 11/ 2 and 3 hours after administration. If recumbent, the
experimental animals regained their feet when touched and continued to eat. Ho
wever, they could be seized quite easily and offered little resistance at blood col
lections. Their plasma II-OHCS levels fell slightly by 3 hours after diazepam
administration in contrast to the controls where the II-ORCS value rose together
with the FFA concentration by 11/ 2 hours. However, the differences were not
significant (Fig. I). The blood glucose level underwent no change in either the
experimental or control animals. The cholesterol level decreased from 2.78 ±
± 0.65 to 2.48 ± 0.60 mmol/in the experimental animals and from 2.68 ± 0.65 to
2.45 ± 0.78 mmol/l in the controls.

Diazepam administration to newborn pigs of Group 3 produced no adverse
late effects. On the contrary, the experimental piglets exhibited a better somatic
growth and a higher total gain in body mass than the controls (6.17 ± 1.39 vs.
5.75 ± 1.78 kg) during the suckling period. They gained faster than the controls
from the first week of life till the third week. Afterwards their growth rate slowed
down and they were less thrifty than the controls after weaning, at which time
the body mass of the experimental and control piglets was approximately equal
(Table 2). The II-ORCS, FFA (Fig. 2), total protein, glucose, urea and chole
sterol levels (Table 2) showed no significant differences between the experimental
and control animals at either weaning or 7 and 14 days after weaning. A rise in
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Table 2
Parameters of growth, adrenocortical function and substance metabolism in six-week-old piglets injected

i/m with diazepam at 0.5 mg/kg on the second day after birth

I No. of piglets (No. exsanguinated)

I
' Body mass (kg)

1 day after birth
I 4 days after birth
i 20 days after birth
I at weaning on the 27th day
! 7 days after weaning

I

14 days after weaning
Body mass gain from birth to weaning

I Body mass gain after weaning

I
I Liver mass

actual (g)
I relative (gjkg)
i Adrenal mass
I actual (mg)

I

relative (mg/kg)
Production of 17-0HCS in vitro

(ttg per 100 mg adrenal tissue)
Total plasma protein (gil)

I

Plasma glucose (mmol/l)
Plasma urea (mmol/l)
Plasma cholesterol (mmol/I)

I

350

320

0
290E

S

IV)

u 260J:
0

1-------1
I-

230 I
200

250

200

(5 150

f=E
3-
-c 100u,
u,

50

0
0 2 3

hours

Diazepam Control

19 (11) 19 (11)

1.40 ± 0.26 1.40 ± 0.21
1.78 ± 0.43 1.77 ± 0.39
5.79 ± 1.16 5.33 ± 1.43
7.57 ± 1.43 7.15 ± 1.80
7.39 ± 1.50 7.00 ± 2·05
8.94 ± 1.92 9.02 :1:: 2·25
6.17 ± 1.39 5)75 ± 1.78
1.31 ± 0.88 1.86 ± 0.89

280 ± 47 276 ± 62
28.9 ± 3.0 29.2 ± 4.2

687 ± 89 697 ± 89
72.2 ± 13.5 74.3 ± 20.8

9.22 ± 1.59 8.26 ± 1.60
49.2 ± 4.4 47.8 ± 3.7
5.61 ± 0.72 5.45 ± 0.74
6.05 ± 1.10 6.06 ± 1.15
2.15 ± 0.53 2.02 ± 0.50

urea concentration (P< 0.01) and a
fall in all the remaining indicators
(P < 0.05 or 0.01) were recorded in
both the experimental and control
animals at weaning time. In ex
sanguinated animals the liver mass,
adrenal mass and the production
of 17-0HCS by adrenal tissue in
vitro also did not show significant
differencesbetween the experiment
al and control animals (Table 2).

Feeding of diazepam-medicated
feed to weaned piglets of Group 4
for 14 days had a favourable, though
not significant, effecton growth rate;
the experimental animals gained
480 g more than the controls. Their
body mass rose from 7.55 ± 1.44
to 9.78 ± 1.40kg against an increase
from 7.51 ± 1.74 to 9.26 ± 1.83 kg
in the controls. The indicators of
substance metabolism under study
showed no significant differences

Fig. I.
Levels of Ll-hydroxycorticosteroids and
free fatty acids in the blood plasma of
weaned piglets after i/m administration
of diazepam at 0.5 mg/kg (closed circles),
compared with untreated controls (open

circles).
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Fig. 2.
Levels of 11-hydroxycorticosteroids and free fatty
acids in the blood plasma of neonatally diazepam
-treated piglets (closed circles) at weaning and 7 ans
14 days after weaning, compared with untreated

controls (open circles).
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between the experimental and con
trol animals; at 14 days the glucose
level was slightly higher (5.11 ±
± 0.49 vs. 4.89 ± 0.54 mmol/l) and
the urea level slightly lower (6.14 ±
± 0.95 vs. 6.45 ± 0.92 mmol/l) in
the experimental animals than in
the controls. The plasma 11-0HCS
concentration, too, differed little
between the experimental and con
trol animals at the individual ex
aminations; only its decline during
the first postweaning days was so
mewhat deeper in the diazepam-fed
animals (from 328 ± 63 to 232 ±
± 36 nmol/l) than in the controls
(from 309 ± 69 to 235 ± 38 nmol/l).
The relative adrenal and liver mass
showed hardly any difference be
tween the experimental and control
animals, theproductionof17-0HCS
in vitro was lower in the diazepam
fed animals (10.9 ± 3.8 vs. 12.5 ±
± 5.6 /lg/100 mg adrenal tissue).
The feed consumption was ap
proximately equal (4.95 kg and
4.86 kg per animal during 14 days,
respectively), but its utilization was
better in the medicated animals
(2.22 vs. 2.77 kg/kg body mass gain).
Sedative effects of diazepam added
to the feed did not make themselves
felt in two litters where no distinct differences were observed in the behaviour
of the animals either in pens or when grasped. In the third litter where pigs
became restless after weaning the effects of the medication were apparent: the
medicated animals were recumbent more frequently and offered less resistance
when grasped. The mean daily intake of diazepam per animal was 3.0 mg, i.e.
about 0.35 mg per kg body mass.

Discussion

In view of the immediate pharmacological effect of diazepam it is noteworthy
that the clinical manifestations of tranquilization in newborn piglets were substan
tially different than in older animals. Diazepam does not generally produce neuro
leptic action; it failed to do so in pigs even a dose as high as 4mg/kg (Drumew
et al. 1972). Clinical manifestations of diazepam depend on its concentration in
the blood and are particularly marked after intravenous administration, being
manifested in man mainly by somnolence, unclear vision, amnesia and incoordi
nation (Hillestad et al. 1974). With increasing diazepam doses its sedative effect
rises more rapidly than the anxiolytic one (Wender et al. 1977). To tranquilize
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fallow-deer before treatment, diazepam-medicated feed was fed at a rate as high
as 38 mg diazepam/kg body mass (Done et al. 1975). It can therefore be con
cluded that the effects of diazepam in newborn piglets in the present study were
substantially greater than would correspond to the dose employed. Clinically,
they were rather reminiscent of the comatose state described in rabbits, cats and
rats with intoxication produced by diazepam doses of 80 to 120 mgjkg (N agy and
Decs i 1978).A factor probably involved in the intensity of the effects is the drug
metabolizing hepatic enzyme activity which is low in piglets after birth (Short et
al. 1972).Viewed in this light the enlargment of the liver after neonatal administra
tion of diazepam seems to have been of toxic character rather than a result of
mechanisms similar to hepatomegalic effects of phenobarbital that proved signi
ficant in weaned, but not in newborn piglets (Dvorak 1979b). It is apparently
transitory and has no adverse consequences. Similarly, reserpine produced more
intense and longer-acting effects in newborn than in adult rats (Bartolome and
Slotkin 1976).

Generally it can be argued that diazepam administration to piglets at a rate
of 0.5_mg per kg body mass on the second day after birth is sufficient to produce
a state involving the CSN. This is corroborated by the data on the distribution
of diazepam and its metabolites in the brain of cat and their affinity for thalamus,
hypothalamus and hypophysis (Placidi et al. 1976). Studies focussed on po
sitive effects of neonatal loads generally explained their action by changes in the
responsiveness of the system regulating adrenocortical function (Levine 1960).
Attempts were therefore made to demonstrate that loads used most frequently
in rats during the neonatal period increase corticosterone secretion, thereby af
fecting the maturation of the hypothalamus (Denenberg et al. 1967). On the
other hand, substances that suppress adrenocortical function may inhibit the
effects of neonatal stimulation. With this in view it was demonstrated that i/p
injection of saline or ACTH into rats at 2 days of age increased their serum corti
costerone levels, whereas diazepam injection cancelled the stress-producing action
of the procedure associated with injection, since the serum corticosterone levels
were below those found in the controls (Erdos ova et al. 1975). Diazepam admi
nistered to four-day-old rats decreased their corticosterone concentration when
given at a low level (1 mgjkg), but increased it when given at the rate of 10 mgjkg
(Erdo sova et al. 1977). In the present study, diazepam given to newborn piglets
at 0.5 and 1.0 mgjkg reduced slightly their plasma 11-0HCS level as compared
'with untreated controls. In weaned pigs the plasma 11-0HCS concentration was
not changed by diazepam at 0.5 mgjkg, but it showed a transient slight increase
in the controls blood-sampled from the cranial vena cava in the same way. Ho
wever, a large dose and a small dose of diazepam are rather relative terms as evi
dent from the clinical manifestations in newborn piglets and from the effects of
various benzodiazepines on the plasma corticosteroid level of stressed rats vhich
was lowest at 8 mgjkg (Lahti and Bersuhn 1975).

The load of the neonatal organism with diazepam had no negative effects. On
the contrary, diazepam-treated piglets had better growth performance than the
controls from birth to weaning. Whether this was due to the neonatal stimulation
or to the alleviation of the stress caused by concurrent handling of the piglets
cannot be determined on the basis of the criteria under study. Young rats treated
in a similar way also showed no significant differences in adrenocortical activity as
against controls, yet their body mass was higher (Er do sova et al. 1975). It ap
pears probable that neonatal administration of diazepam also exerts a direct ef-
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feet on the CNS and not only through cortisol. Moreover, the postnatal develop
ment of adrenocortical function in pigs is different from that found in rats (Dvo
rak 1972a) and the results of neonatal stimulation in these two species may not
be the same.

The indicators of substance metabolism, too, showed hardly any differences
between the experimental and control piglets. The changes recorded after we
aning in Groups 3 and 4 were the same as those found in previous studies from
our laboratory (Dvorak 1979a, b, 1980). The results of both single and prolonged
diazepam administration suggest that under the conditions used the drug exerted
no marked effect on the metabolism of the main nutrients. The transient rise of
FFA level in Group 2 was induced by glucocorticoids or adrenaline (Dvorak
1979a) rather than by diazepam.

The intake of diazepam in feed at an average rate of 0.35 mgjkg during 14 days
after weaning promote the gain in body mass. The suppressive effects on adreno
cortical activity at days 7 and 14 were slight. At this time a decrease in both
17-0HCS and 11-0HCS levels is a common finding (Dvorak 1972a, 1980).
This may be a favourable feature in relation to the glucocorticoid catabolic effects
but at the same time an adverse one in relation to the defence of the organism
against some noxae such as intoxications. However, the first postweaning days
in pigs are accompanied by a state of stress with signs of enhanced adrenocortical
activity (Dvorak 1972b) which, together with other changes and situations, may
be an obstacle to successful weaning. One of them is a more or less intense psy
chic disturbance of the piglets. And it is in this sphere that tranquilizers may
prove useful. In contrast to the data reported for rats and mice treated with a single
dose of benzodiazepines (Soubrie et. al. 1975), the total feed consumption of
the experimental piglets was not higher, but their feed efficiency was better than
in the controls, similarly to the observations on phenobarbital intake (Dvorak
1979b). Another benzodiazepine, elfazepam, given to sheep was also reported
to increase the digestibility of the feed (Krabill et al. 1978).

The growth-promoting effects of diazepam are to a certain extent contradicted
by the finding that its sedative effects were not observed on prolonged adminis
tration in the majority of the animals. This, however, does not imply that its se
dative action was nil. Apparently there are no substantial differences in diazepam
effects between intramuscular and oral administration of the same doses (Hil
lestad et al. 1974). Other experiments on pigs showed that diazepam was more
effective at 3 to 4 mg/kg than at 1 mg/kg; animals given such high doses were
mostly recumbent, apathetic and showed only little response when pricked with
a needle (Drumew et al. 1972). However, lower diazepam doses are sufficient
to produce sedation. One mg diazepam per kg body mass was recommended for
tranquilization of pigs using a single oral dose of Relanimal (Polfa), a Polish pro
duct, but two doses of only 0.2 mgjkg were effective in reducing losses due to
transport (Kolacz and Pej sak 1975). Distinct sedation was also observed after
i/m administration of diazepam at 0.15 a 0.25 mg/kg (Dvorak and Raszyk
1975). The aforementioned discrepancy can be explained by different metabolism
of diazepam on chronic administration where its main metabolite, N-desmethyl
diazepam, present in the CSN antagonizes acute effects of diazepam so that its
sedative and myorelaxant action is reduced (Placidi 1976). Added to this is the
fact that food intake in the first days after weaning is less than in the second week
and the quantity of ingested active ingredient was not always sufficient to induce
distinct sedation.
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It can be concluded that diazepam is a promising drug for treatment of pigs
in critical periods and situations, protecting the animals from the consequences
of stress and facilitating their adaptation to new environmental conditions. From
the practical point of view its neonatal administration as a growth-promoting
tool is limited by an increased possibility of tranquilized piglets being lain upon
and by undisclosed diazepam action on the liver parenchyma. It can be expected,
however, that possible intake of diazepam or its metabolites with milk from medi
cated sows will not impair the development of their offspring.

Rustove, metabolicke a adrenokortikalni ucinky jednorazoveho
a opakovaneho podavani diazepamu selatum

Ve ctyfech pokusech u sajicich a casne odstavenych selat byly zjistovany iicinky
a potencialni dusledky jednorazove intramuskularni aplikace diazepamuv davce
0,5 mgjkg a jeho ctrnactidenniho pfijmu s krmivem obsahujicim 8 mgjkg, Trankvi
lizacni ucinek u novorozenych selat byl podstatne siInejsi nez u odstavenych a jen
u novorozenych pusobil za 2 hodiny zvyseni relativni hmotnosti jater. Nebylo
prokazano pusobeni na funkci kury nadledvin, hladina plasmatickych l l-hydro
xykortikosteroidu vsak jevila ve srovnani s kontrolami trend ke snizeni, Nebylo
zjisteno ovlivneni koncentrace celkoveho proteinu, glukosy, mocoviny, neesteri
fikovanych mastnych kyselin ani cholesterolu krevni plasmy. Parenteralni aplikace
selatum druhy den po narozeni nezanechala nepriznive dusledky; jeiich rust,
vyjadreny celkovym prfrustkem telesne hmotnosti, byl do odstavu 0 6,8 % lepsi
nez u neosetfenych sourozencu, Podobne 0 21 % byl rust lepsi u selat, ktera
behem 14 dni po odstavu od prasnice pfiiimala s krmivem v prumeru 0,35 mg
diazepamu na kg telesne hmotnosti, Spotrebou krmiva se nelisila, jeho vyuzitelnost
vsak byla vetsi nez u kontrol. Pfi teto medikaci se sedativni ucinek diazepamu
u vsech selat zretelne neprojevoval. Naznacene tlumeni stresoveho stavu bloko
vanim zvyseni hladiny cirkuluiicich kortikosteroidu pri manipulaci s pokusnymi
selaty i dalsi pusobeni svedci pro pouzitelnost diazepamu k trankvilizaci prasat.

POCTOBoe, MeTa6oJIHQeCKOe H anpeHOKOpTHKaJIhHOe neHCTBHe ezraaoxparnoa
H nOBTopHOH nozrasn nHa3enaMa nopOCHTaM

B XO,II,e xersrpex onbITOB C MOJIOqHbIMH nopOCHTaMH H npe)K,II,eBpeMeHHO OTHH

TbIMH nopOCHTaMH BbIHBJIHJIOCb ,neHcTBHe H B03MO)KHble rrOCJIe,nCTBHH e,II,HHOKpaT

noro nayrpm-rsnneanoro rrpHMeHeHHH zmaaenasra ,n030M 0,5 Mr/Kr Hero ,II,ByxHe

,II,eJIbHOrO npaexa C KOpMOM, conepacanrax 8 Mr/I<r. Ycnoxaasarontee ,neMcTBHe

y HOBopO*,II,eHHbIX nopocar Bblpa3HJIOCb 60JIee cymecraeaao, qeM y OTbeMHbIX,

H JIHillb Y HOBopo*,neHHbIX OH CTaJI rrpHqHHOM YBeJIHqeHHH OTHOCHTeJIbHOrO

aeca rreneaa B rexeaae 2 qaCOB. B03,neHcTBHe aa epYHKD;HIO KOPbI aannoneaasrx
)KeJIe3 He 6bIJIO yCTaHOBJIeHO, yposeas nJIa3MaT:aqeCKHX Ll-ranpoxcaxopraxocre
pOH,IJ;OB, O,IJ;HaKO, no cpaBHeHHIO C KOHTpOJIbHOH rpynrroit OTJIHqaJICH TeH,neHD;HeH

K nOHH*eHHIO. He 6bIJIO yCTaHOBJIeHO BJIHHHHe I<OHn;eHTpan;HH ofimero nporeaaa,
rJIIOK03bI, MOqeBHHbI, HeacTepHepHD;HpOBaHH:DIX :>KHpH:DIX KHCJIOT, HH XOJIeCTepHHa

KpOBHHOM nJIa3MbI. Tlapearepansaoe npasreaeane nopOCHTaM na BTOpOM ,IJ;eHb no

CJIe onopoca He conpoaoscnanocs He6JIarOnpHHTHbIMH nOCJIe.nCTBHHMH; HX pOCT"
Bblpa*eHHbIM B 06:r.qeM npapocre necav no orsexa CTaJI aa 6,8 % aysme KOH-
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TPOJIbHOll rpynnsr. Ilo,II,06HbIM oopasox, POCT y nopOCHT, IIpHHHMaBIIIHX B Teqe..

HHe ,IlBYX He,II,eJIb IIOCJIe or'sexa C xopxaxa B cpezraex 0,35 Mr naascnaxa na xr

)KHBOrO neca, CTaJI na 21 % JIyqIIIe. PaCXO,IlOM KOpMOB He OTJIHqaJIHCb, O,UHaKO,

no cpaBHeHHIO C KOHTpOJIbHOH rpyrmoii, HX acnonsayexocrs 6bIJIa JIyqIIIe. B XO,Ile

HCnOJIbaOBaHHH yxasaaaoro npenapara ycnoKOHTeJIbHOe BOa,II.eHCTBHe BbIHBJIHJIOCb

He y acex IIOpOCHT O,II,HHaKOBbIM cnocodox. OTMeqeHHOe TOpMO)KeHHe CTpecCOB

bJIOKHpOBKOll IIOBblIIIeHHH ~HPKYJIHPYIOrqHx KOpTHKoCTepOH,II,OB B XO,II,e ofipame..

HHH C IIO,IlOilbITHbIMH IIopocHTaMH H ,IlpyrHe BH,II.bI soaneacraaa CBH,II.eTeJIbCTByIOT

o npHMeHHMocTH zraaserrasra C ncnsro ycnoxoeana IIOpOCHT.
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