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Abstract

Kozumplik J.: The Level of Plasma Testosterone during the Prenatal and Postnatal
Period of Development in Bulls. Acta vet. Brno 50, 1981: 27 —32,

In order to establish testosterone in the blood plasma we employed the direct
radioimmunological method with testosterone-labelled tritium. An examination
of 44 fetuses was carried out during the prenatal period from the 190th to the 288th
day of intrauterine development. On average we ascertained values of 1,145 +
+ 0,73 nmol/l, without any obvious relation to the age of the developing fetus.
In the postnatal period an assessment was made of 57 bulls aged 47 to 106 days, and
approximately 2,25 4 1,46 nmol/l plasma testosterone was ascertained, X 23,04 +
+ 19,81 nmol/l in 108 bulls aged 7 to 13 months, and 21,791 + 14,78 nmol/l in
154 bulls aged 2 and more years. The difference between the mean value of plasma
testosterone in the prenatal period compared with all the assessed age categories
in the postnatal period was significant (P < 0,01). In bulls aged 47 to 106 days
the mean value of plasma testosterone compared with the values of other age cate-
gories, was also significantly lower (P < 0,01).

Bulls, testicular incretion, radioimmunoassay.

Recently a number of papers has been published on plasma testosterone in individual species
of farm animals, determined with the help of the RIA method. The influence of the season on the
level of plasma testosterone has been described in rams, goats, bulls and stallions, and in rabbits
(Katongole et al. 1974; Schanbacher et al. 1976; Enbergs et al. 1977; Suudby & Toll-
man 1978). Many authors point out that in male individuals LH and testosterone are secreted
into the blood in a pulsating, but irregular rhythm, and the level of testosterone depends on the
influence of LH (Katongole et al. 1971; Sandford et al. 1976). Much work has also been direct-
ed to the establishment of the regularity of the rhythm of hormone production during the day
in bulls, rams, boars and stallions (Ellendorf et al. 1975; Kattesh et al. 1979; Schanbacher
et.al. 1976; Smith et al. 1973). Also the influence of nutrition, body mass, and the size of the
gonads on the level of plasma testosterone has been studied (Sitarz et al. 1977; Charalambos
1979); the mutual relation of LH, FSH and testosterone (Schams et al. 1978; Sundby et al.
1978) and between testosterone and the strength of the libido were compared (Foote et al. 1976).
The effects of sexual excitement on the production of LH and testosterone have been investigated
(Hruska et al. 1974). The results of many of the cited authors show that the fluctuation of the
level of plasma testosterone appears irregularly irregular, a fact clearly shown by Kattesh et al.
(1979) in boars. This fact makes difficult the comparison of mutual results in the papers of individual
authors, and the formulation of the time schedule for production of a specific male sex hormone
in various animal species.

In view of the fact that the occurrence of plasma testosterone has not yet been determined in
male fetuses to a greater extent, we have included both the stage of prenatal development and
certain periods of postnatal life in our observations.
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Materials and Methods

The direct radioimmunological method with testosterone-labelled tritium (Stupnicki 1975)
was employed for determination of testosterone in the blood plasma of bulls. The experiment was
carried out on 363 animals of various stages of prenatal and postnatal development.

The level of plasma testosterone was established in 44 fetuses from the 150th to the 288th day
of intrauterine life. Further, the level of plasma testosterone was measured in 57 bulls aged 47 to
106 days (prepubertal stage), in 108 bulls aged 7 to 13 months (second phase of puberty), and in
154 bulls aged 2 years and more.

Blood was taken from the a. carotis in fetuses (after laparotomy in their mothers made for other
experiments) and the last trimester of fetal development was covered over two- to five-day inter-
vals. In the young bulls blood samples were taken from the jugular vein. Blood sampling was
invariably carried out between 8 and 11 a. m.

The Student’s t-test and the Duncan test were employed for statistical evaluation of the results.

Results

In the prenatal period the level of plasma testosterone oscillated between
0.35 to 4.16 nmol/l, without any special relation to the stage of development of
the fetus. Out of 44 blood samples plasma testosterone (PT) was ascertained
only in 2 cases (4,5 9,) at a level of 3.47 resp. 4.16 nmol/l, and in 39 cases (88,6 %,)
it was lower than 1.73 nmol/l. A mean value of 1.14 4 0.73 nmol/l was established
(Table 1).

Table 1
Level of plasma testosterone in bulls at various stages of development

Evaluated Number of Testosterone
period Age Animals % nmol/l S
Prenatal 190288 44 1.145 0.73
days 0.347—-4.164
47—-106 57 2.255 1.46
days 0.347—5.205
Postnatal 7—13 108 23.040 19.81
months 1.735—-91.955
2and 21.791 14.78
more yrs 154 1.735-78.075

In bullocks aged 47—106 days, i. e. in the prepubertal period, mean values
of 2.25 4 0.42 nmol/l were established, thus significantly differing (P < 0,01)
from the prenatal period. In the given time interval lasting higher PT values
from day 68 were found. Up to day 67 the PT values £ = 1,11 4 0,69 nmol/l
had been ascertained, and from day 68 they were £ = 2,74 + 1,32 nmol/l.

Bulls aged 7 to 13 months, i. e. presenting a period designated as the second
pubertal phase, ending with the first semen collection, formed the third group.
A characteristic note of the whole group was the relatively great variety of the
ascertained values of PT (1.73 to 91.95 nmol/l). Contrary to the prepubertal
period, conspicuously higher mean values £ = 23.04 + 19.81 nmol/l were ascer-
tained, these being statistically very significant differences (P < 0,01). The level
of the PT was studied within this group in bulls aged 7— 10 months (24 animals)
and here we found the highest levels amongst the groups under consideration
% = 34.12 + 13.69 nmol/l. The values reported here have also been considered
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froxcllm other viewpoints, and have been published in this paper as a preliminary
study. '

In the last age category there were 154 bulls, mostly aged 2—4 years, a smaller
number being older. The mean value of the PT very nearly agrees with the
last-named group (£ = 21.79 4 14.78 nmol/l). In this group too, one may
observe a certain unsteadiness in the extreme values of PT, this, however, being
characteristic of all the age categories, studied in this paper. A mutual comparison
of the PT values, ascertained in our experiments, is to be found in Table 1,
and the statistical elaboration of the values obtained is reported in Table 2.

Table 2
Statistical significance of differences in values of plasma testosterone during the studied periods of
development
I . ‘ - . .
| d ] . . i
: Cor&g:ﬁ?p;::g]ot of | Critical values Significance ] Es\i/;;\;gtcl::cgf
i !
- — — -
! Postnatal ] ‘
| 47— 106 days | 4.5076 P = 0.01 i +
! Prenatal: 7— 13 months | 7.2709 P = 0.01 | +
| 2 and more yrs | 9.2006 | P = 0.01 | +
| ‘, |
713 months | 7.8509 | P = 0.01 i + +
| 47—106 | |
| days: ‘
\ 2 and more yrs ( 9.8974 P = 0.01 1 + o+
t - _ _ .
| | |
i 7—13 months: 2 and more yrs ’ 0.5812 ! P=0 0
! i |

-+ to the disadvantage of the prenatal period
+ + to the disadvantage of the prepubertal period (47— 106 days of age)

Discussion

The levels of PT during fetal development were studied in detail in pig (Meusy
and Dessolle 1975) and guinea pig (Pelardy and Delost 1977), in part also
in children (Forest et al. 1974). Whilst an increase in testosterone was registered
between the 52nd and the 60th day of intrauterine development as well as a signi-
ficant fluctuation of testosterone about the time of birth in the pig, an increase
in the level of PT was found in the period around birth in the guinea pig and in
prematurely born children. Our paper has not included the early period of deve-
lopmant of the fetus of male cattle, but a sufficient number of c:ses in the final
2 months of intrauterine development indicztes no changes in fluctuation of the
level of PT, which could be brought into connection with approaching partu-
rition. In principle the ascertained levels of PT are markedly low and do not
differ from the levels found in guinea pigs.

The period between the 47th and the 106th day post-partum agrees with the
typical prepubertal stage in cattle, as was found in other animal species and in
children (Meusy, Dessolle 1975; Flor-Cruz & Lapwood 1978; Courot
et al. 1975).

The level of plasma testosterone in bulls aged 7 to 13 months significantly
varies in its mean value as compared to the preceding groups of bulls. The ascertai-
ned difference corresponds to the results reported by Flor-Cruz and Lap-
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wood (1978), who, in agreement with our results, report that in the first phase
of puberty an increase in PT takes place in the boar, and a further period exhibits
" a decrease in this hormone. Qur further studies agree with this finding of the
cited authors, because the level of PT in bulls aged 2 years or more is somewhat
lower than in the category of bulls aged 7—13 months. The marked fluctuation
in the levels of PT we found in categories of the same age has been reported by
other authors as well (Sitarz et al. 1977; Katongole et al. 1971; Smith et al.
1973; Schams et al. 1978; Sundby & Tollman 1978; Bamberg et al. 1976;
and others), who justify the fluctuation of the levels by the seasonal fluctuation
of the levels of PT, sexual stimulation, feeding regimen, and the individual
rhythm of testosterone incretion. '

On the basis of our studies and in agreement with data from literature, one
may claim that from the period of puberty bulls cannot be categorized according
to the level of plasma testosterone nor according to their sexual activity.

Statistically significant lower levels of PT are ascertained during the prepu-
bertal period, and still lower ones towards the end of the intrauterine development
of the fetus without any marked tendency towards a lasting change of level in
connection with the approaching birth, differing from values reported in
pigs and some other animals.

Hladina plazmatického testosteronu v prenatdlnim a postnatilnim obdobi
vyvoje bykua

K stanoveni testosteronu v krevni plazmé byla pouZita pfima radioimunologicka
metoda s testosteronem znaCkovanym tritiem. V prenatilnim obdobi bylo vy-
Setieno 44 fétd od 190. do 288. dne intrauterinniho vyvoje. V priméru byly
zjistény hodnoty 0,33 + 0,21 ng/ml, bez zifetelného vztahu ke stafi vyvijejiciho
se plodu. V postnatélnim udobi bylo stanoveni provedeno u 57 bykd 47 aZz 106
dnd starych a v priméru bylo zjiSténo 0,65 4 0,42 ng .13 plazmy, u byka
7—13 mésict starych 6,64 4- 5,71 ng . 13 plazmy, a u bykd 2 vice let starych
6,28 4+ 4,26 ng . 13, Rozd11 mezi prumérnou hodnotou plazmatického testoste-
ronu v prenatélnim udobi v porovndni se viemi hodnocenymi v€kovymi kate-
goriemi po narozeni byl statistiky vyznamny (P < 0,01). Také u bycka ve stari
47 aZz 106 dnt byly primérné hodnoty plazmatického testosteronu oproti naleztiim
u dalSich vékovych skupin s1gmﬁkantne nizéi (P < 0,01). Mezi skupinou byki
7—13 mésict starych a skupinou 2 a vice let starych byka rozdily signifikantni
nebyly, i kdyZz u mlad$ich zvifat byly hladiny plazmatického testosteronu po-

v

nékud vyssi.

YpoBeHb NIa3MEHHOTO TECTOCTEPOHA B HOPOIOBOM M IOCIEPONCBOM IEpHONAX
pasBuUTHA GBIKOB

llns ompeneseHHs TeCTOCTEPOHA B KPOBSIHOM TiasMe OBLI HCIIOJb30BAH IIPAMON
PaIMOMMYHOJOTAYECKMI METOZ C TECTOCTEPOHOM, MedeHHHIM TpuTueM. Hccaeno-
BaHUA B JOPONOBBIH Nepuoz mposonuauck Ha 44 sapogppuueir co 190 mo 288 nmmeit
BHYTPMMAaTOYHOTO DasBUTHsA. B cpenHeM Ooiru ycraHoBiens: seamuunst 0,33 £
= 0,21 MKr/mMu 6e3 SBHOTO OTHOMIEHMsS K BO3PACTY PasdBHBAIONIErOCA JLIona. B mo-
CJI€PONOBLIL IIePHOI ONlpeleseHe NPOBONUIOCE ¥ 57 6pikoB B Bo3pacre 47 —106
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IEei u B cpenHeM 6uuro ycramosaeHo 0,65 1+ 0,42 Mkr 'reCTOCTepOHa Ha 1 Mx
nnasmer, y 108 6rixos B Bospacte 7—13 mecsues — 6, 64-+5,71 mxr Ha | Ma
u y GBIKOB B Bo3pacre 2 roma u crapme — 6,28 124,26 Mxr Ha 1 mu. Pasuuia
MEXXly CpeIHeil BeJMYMHON IIJIa3MEHHOTO TeCTOCTEpOHA B NOPONOBOM IIEpHOIe IO
CPaBHEHMIO CO BCEMHU MCCJIENyeMbIMU BO3DACTHEIMH KATETOPHAMH TOCJIEPOROBOTO
riepuona 6blaa cTaTHCTHYecK: 3Hauymmoir (P < 0,01). CpenHue BeIUYUHB ILIa3-
MEHHOTO TECTOCTEPOHa y OBIYKOB B Bospacre 47 —106 nueit 6biyM IO CPaBHEHUIO
¢ BeTWYMHAMHU MOCJEIYIOIIUX BO3PACTHBIX KaTeTOPUM CTATUCTUYECKHM CYIECTBEH-
wo Hmwxe (P < 0,01). Mexxzny rpymnoit 6pikoB 7— 13 MecsleB u IpyIIoi B BO3-
pacre 2 roma ¥ Goiplie He HaGABIATOCH CTATHCTAYECKM 3HA4MMOM pPasHMIIHL,
X015 y 60siee MOJIOIOH KATETOPUY >KUBOTHHIX GBI BBHISBJIEHBI HECKOJBKO IIOBBI-
LIEHHble YPOBHM IIJIa3MEHHOTO TECTIICTEPOHA.
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