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SUMMARY

An intramuscular injection of 500 I. U.
of human chorionic gonadotrophin
resulted in an increase of plasma tes-
tosterone and progesterone concentra-
tions in the intact male dog, but had no
effect on plasma 1 7B-estradiol concen-
tration. Castration caused a rapid
decrease in concentration of testost-
erone, progesterone, and 17B-
estradiol, indicating that the tests were
the major organs producing these
hormones in the male dog.

R AS U M t
Effets de la gonadotrophine chorio-
nique humaine et de la castration sur la
teneur du plasma en hormones
st6roldes gonadiques, chez le chien
L'injection intramusculaire de 500 U. I.
de gonadotrophine chorionique
humaine a des chiens males, se tra-
duisit par une elevation de la teneur du
plasma en testosterone et en proges-
terone; elle ne produisit cependant
aucun effet sur celle de l'oestradiol-
17B. La castration entraina par ail-
leurs une baisse rapide de ces trois
hormones, dans le plasma, indice que
les testicules sont les organes qui en
secretent la majeure partie, chez le
chien.

I N T R O D U C T IO N

It is generally believed that the gona-
dal steroidal hormones play an impor-
tant role in the proper functioning of
the skin (6,7). Androgens increase the
production of sebum by favoring for-
mation of new sebaceous cells and
hypertrophy of mature cells, and
therefore, augmenting the synthetic
potential ofeach cell (2). Progesterone
may also have a direct stimulating

effect on sebaceous glands. Estrogens
have been shown to reduce both the
sebaceous gland size and sebum pro-
duction (2) and to promote keratiniza-
tion (5).

In general, relatively little is known
about the effect of gonadal hormones
on apocrine glands. Androgens seem
to have a positive effect and estrogen a
negative effect on these glands (2).
This is based on the fact that larger
apocrine glands were found in male
than in female rabbits and this differ-
ence is more evident at sexual matur-
ity. Ovariohysterectomized rabbits
have increased apocrine gland size. In
addition, estrogen but not androgen
reduces the rate of hair growth in rab-
bits (2).

In the dog, two testicular disorders,
the Sertoli cell tumor and the male
feminizing syndrome have been cited
most frequently to be associated with
pathological dermatological manifes-
tations (6). Signs associated with these
syndromes are gynecomastia, decreas-
ed libido, alopecia, and hyperpigmen-
tation (7). Seborrhea has been
observed with the male feminizing
syndrome but was absent in those with
the Sertoli cell tumor (3,7). The male
feminizing syndrome is a confusing
entity ofunknown etiology although it
has been attributed to hypoandrogen-
ism as well as hyperestrogenism (7).
However, no difference has been
found in the concentration of estradiol
and testosterone in peripheral blood
nor in spermatic venous blood of dogs
with the male feminizing syndrome
(6). This has also been shown in man
(9). The Sertoli cell tumor has been
associated with hyperestrogenism
(5,7). Although the hormonal causes

are not fully understood, possible
explanations include: a) hormone
excesses, b) hormone deficiencies,
c)imbalances in ratio of hormones,
d) abnormal responses to pituitary
gonadotropins, e) others. It is not
known whether: a) gonadal hormone
deficiencies or-excesses are real entities
or, b) an imbalance in the relative con-
centrations of gonadal hormones are
important. Assays of plasma estrogen,
testosterone and progesterone were
used in the present study to document
values in male dogs, and to study their
responses to luteinizing hormone
stimulation and castration.

MATERIALS AND METHODS

Animals
Mature, one to two years old,

healthy, cross bred male dogs weigh-
ing 15 to 25 kg, housed individually in
an artificially illuminated (14 h
light: 10 h dark) area, were used. Feed'
and water were available ad lib, except
before surgery when feed was withheld
for 24 h.

Experimental Design
To determine levels in normal male

dogs, blood samples were taken from a
jugular vein catheter at 36, 24, 18, 12,
six and zero hours before an intramus-
cular injection of 500 I.U. human cho-
rionic gonadotrophin (HCG).2 To
determine the responses to HCG, the
same dogs were sampled at one, two,
four, six and eight hours after the
injection. To determine the response
to castration, dogs were divided ran-
domly into two groups eight hours
after the HCG injection. Dogs in
group 1 were anesthetized with sodium
thiamylal3 (10 mg/ kg), intubated,

'Dog Chow, Ralston Purina Co., Mississauga, Ontario.
2Chorionic Gonadotropin, E.L. Stickley and Co. Ltd., Brantford, Ontario.
3Bio-Tal, MTC Pharmaceuticals, Hamilton, Ontario.
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maintained with halothane4 for one
half hour and allowed to recover.
Dogs in group 2 were treated the same
as those of group 1 except that they
were castrated under anesthesia.
Blood samples were taken from both
groups at four, 12, 24, and 36 h after
halothane was discontinued. Removed
testicles were submitted for histologi-
cal examination.

Blood Sampling
Ten mL blood samples were col-

lected and placed in heparinized tubes.
The catheters were flushed with
2.5 mL of heparinized saline. Blood
samples were centrifuged immediately
and plasma was stored at -20° C.

Assays
Progesterone and 17B-estradiol

were measured by radioimmunoassay
using specific antisera, validation of
these assays has been published pre-
viously (8). Testosterone was extracted
from plasma with diethyl ether and the
extracts were assayed using an antise-
rum raised in rabbit specific for testos-
terone (NCR-98-18-4-78).5 Cross reac-
tions of this antiserum (1) with major
steroids are listed in Table I. Duplicate
determinations were made for all sam-
ples using 200 ,uAL plasma and all
determinations were corrected for
procedural losses. The assay standard
curve ranged from 5 pg to 1 ng to 1 ng
per assay tube and assay sensitivity,
defined as the lowest concentration of
testosterone that significantly dis-
placed labelled testosterone, was
25 pg/ mL. The average extraction

efficiency was 77 ± 2.4% (n = 1 1). The
assay blank was less than assay sensi-
tivity and the interassay coefficient of
variation was 15% (n = 17).

Statistical Analysis
For each of the hormones the mean

basal level (± standard deviation) was
determined for the 36 h before admin-
istration of HCG by pooling all
results. Response to HCG injection
was expressed as a mean (± s.d.) for all
dogs at each time interval and a one
way analysis of variance was calcu-
lated using time intervals as the inde-
pendent variable. When a significant
"F value" was obtained, each sample
time was compared to the basal (0 h)
level by the least significant difference
multiple range test (10).
The data for hormone concentra-

tions were analysed statistically by a
two by five analysis of variance, using
treatment (castrated and noncastrated
animals) and time (0, 4, 12, 24, 36 h) as
independent variables. When a signifi-
cant "F value" was calculated, mean
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TABLE I
PERCENTAGE CROSS REACTIONS OF STEROIDS
WITH TESTOSTERONE ANTISERUM (NCR-98-18.4-78)a

% Cross
Steroid Reaction

Testosterone 100
Progesterone <0.2
Estradiol-17B <0.2
Cortisol <0.02
Cholesterol <0.02
Dehydroepiandrosterone 8.0
Pregnenolone 0.48
Dihydrotestosterone 100
Androstenedione 4.4

'Calculated as described by Abraham et al
1970.

hormone levels in castrated dogs were
compared to the mean basal (0 h) level
and to the level at the same time in
noncastrated dogs.

RESULTS

The mean plasma testosterone, pro-
gesterone, and estrogen concentra-
tions before HCG injection were:
622 ± 353 pg/ mL, 1151 ± 729 pg/ mL,
and 38 ± 21 pg/mL respectively (Fig-
ures 1, 2 and 3). A single intramuscular
injection of 500 I.U. of HCG resulted
in a significant (P < 0.05) increase in
plasma testosterone and in plasma
progesterone by 6 h (Figures 1 and 2).
Concentration of testosterone and
progesterone peaked at four to eight
hours and six to eight hours respec-
tively, but there was no significant
effect on 17B-estradiol (Figure 3),
after injection of HCG. Plasma testos-
terone concentrations in intact dogs
remained elevated but progesterone
concentration decreased to basal
values within 36 h after HCG adminis-
tration. Plasma estrogen concentra-

HOURS

FIGURE 1. Influence ofHCG and castration on plasma testosterone level
(mean ± s.d.). 500 I.U. ofHCG was injected intramuscularly at 0 h. Eight
hours after injection of HCG, dogs were randomized into two groups.
Group I served as controls (n= 9) and Group 2 were castrated (n= 8).
a.b.c. Mean testosterone levels over time or between samples at the same
time, with superscripts in common were not significantly different
(P < 0.05). *Pooled results of six collections at variable time intervals of
17 dogs prior to treatment.

- .-- intact animals 0 castrated animals
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4Fluothane, Ayerst Laboratories, Montreal, Quebec.
5N.C. Rawlings, Reproductive Endocrine Lab., Department of Veterinary Physiological Science, Western College of Veterinary Medicine, University of
Saskatchewan, Saskatoon, Saskatchewan.



2400 ,\

~2000-

I

1400-

.11 .X*

0 1 2 4 6 8 4 12 24 26
HOURS

FIGURE 2. Influence of HCG and castration on plasma progesterone level
(mean ± s.d.). 500 l.U . of HCG was injected intramuscularly atO h. Eight
hours after injection of HCG, dogs were randomized into two groups.
Group 1 served as controls (n = 9) and Group 2 were castrated (n= 8).
a.b.c. Mean progesterone levels over time or between samples at the same
time, with superscripts in common were not significantly different
(P < 0.05). *Pooled results of six collections at variable time intervals of
17 dogs prior to treatment.
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FIGURE 3. Influence of HCG and castration on plasma estrogen level
(mean ± s.d.). 500 LU. of HCG was injected intramuscularly at 0 h. Eight
hours after injection of HCG, dogs were randomized into two groups.
Group I served as controls (n = 9) and Group 2 were castrated (n = 8). a.b.
Mean estrogen levels over time or between samples at the same time, with
superscripts in common were not significantly different (P< 0.05).
*Pooled results of six collections at variable time intervals of 17 dogs
prior to treatment.

**- - -* intact animals 0 - castrated animals

tion remained within the pre-HCG
injection range of values throughout
the study. The plasma testosterone,
progesterone and estrogen concentra-
tions decreased significantly (P< 0.05)
in dogs within four hours after castra-
tion (Figures 1, 2 and 3), at which time
the values were significantly less than
prior to HCG injection. Removed tes-
ticles were histologically normal.

D I S C U S S IO N

The plasma testosterone concentra-
tion found in this study is in agreement
with a previous report for the dog (4).
After an intramuscular injection of
500 I.U. HCG to intact dogs the con-
centration increased, peaked at six
hours and remained elevated for the
duration of the study. This has also
been observed in the bull (11). The
peripheral plasma testosterone con-
centration decreased rapidly within
hours following castration. It was
observed that before the HCG injec-
tion testosterone levels fluctuated
within individuals which is in agree-
ment with a previous report for the
dog (4). Further studies are necessary
to determine if a daily rhythm of tes-
tosterone occurs in the dog.
Plasma progesterone concentration

increased markedly after HCG injec-
tion and declined rapidly following
castration, indicating that the testicles
are a major source of progesterone
production. This increase in blood
progesterone concentration presuma-
bly results from the effect of HCG on
the testicular Leydig cells. Since pro-
gesterone is an intermediate product in
testosterone biosynthesis (12), the
major effect ofHCG must be at a level
prior to pregnenolone, therefore HCG
can be expected to increase testicular
progesterone and testosterone produc-
tion.

In this study, peripheral plasma
17B-estradiol concentration did not
increase after HCG injection, but
declined rapidly after castration indi-
cating that the testicle was a major
source of estrogen production. The
Sertoli cells have been shown to be the
primary source of testicular estrogen
(12), therefore HCG injection appears
to affect Leydig but not Sertoli cells.
This work has also demonstrated that
the testicles are a major source not
only of testosterone, but also of pro-
gesterone and estrogen.
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BOOK REVIEW/ ANALYSE DE VOLUME

Reproduction in the Pig. P.E Hughes
and M.A. Varley. Published by But-
terworth Publishers, Inc., Massa-
chusetts. 1980. 241 pages. Price
US$39.95, paperback US$23.95.

The main objective of this book is to
present the biological relations which
control the important facts of the
annual productivity in the sow: the
number of piglets born and the
number of litters produced each year
by the sow.
The book is divided into three parts.

The first one gives the basics on repro-
ductive physiology. This very short
chapter is meant for people without
any knowledge on the general repro-
ductive physiology. The second part
deals with the sow and the third one
with the boar. Chronologically, the
authors present puberty, estral cycle,
ovulation, fertilization and concep-
tion, lactation and weaning. The last
part deals with boar puberty, the
assessment of fertility potential, coup-
ling (behavior) and artificial insemina-
tion. A conversion table and a list of
important words with definitions are
given at the end of the book.

Each chapter begins with a flash
back on scientific facts of the pig
reproductive physiology then goes on
with the practical implication of these
facts. The reader can complete his
information by referring to the biblio-
graphy listed at the end of each
chapter.

After reading this book, one main
conclusion can be drawn: reproductive
control in the pig is under the direct
dependence of good management.

This book is meant for everyone
(including pig-breeder). However,
veterinarians should have it as a referr-
ing book, especially those involved in
the supervision of breeding farms.

L'objectif principal de ce livre est de
presenter les relations biologiques qui
controlent les principaux facteurs de la
productivite annuelle de la truie: le
nombre de porcelets qui naissent ainsi
que le nombre de portees produites par
annee par la truie. Pour ce faire, le livre
est divise en trois parties. La premiere
donne les bases de la physiologie de la
reproduction. Ce chapitre, tres court,
s'adresse a des personnes qui n'ont
aucune connaissance sur la physiolo-
gie generale de la reproduction. La
deuxieme partie est consacree a la truie
et la troisieme, au verrat. Chronolo-
giquement, les auteurs presentent la
puberte, le cycle oestral, l'ovulation, la
fertilisation et la conception, la gesta-
tion, la lactation et le sevrage. Pour le
verrat, les auteurs donnent aussi la
puberte, l'evaluation de la fertilite,
l'accouplement (le comportement) et
l'insemination artificielle. Le livre se
termine avec des tables de conversion
ainsi que d'une liste de termes utilises
dans le texte avec leur definition.
Chaque chapitre rappelle d'abord

les donnees scientifiques sur la physi-
ologie de la reproduction chez le porc
pour ensuite donner les implications
pratiques de ces connaissances tou-
jours basees sur des resultats d'ana-
lyses scientifiques. Le lecteur peut
completer sa documentation en con-
gultant les references appropriees
presentees a la fin de chaque chapitre.
Une conclusion generale peut etre sou-
lignee apres avoir lu ce livre. Le con-
trole de la reproduction chez le porc
est sous la dependance directe de la
regie. Les resultats d'analyses demon-
trent que 'les techniques naturelles
sont, jusqu'a present, plus efficaces
que toute therapeutique hormonale.
Ce livre s'adresse donc a toute per-

sonne interessee par la reproduction

chez le porc. Meme un eleveur de porc
peut en retirer beaucoup grace a la
simplicite et la clarte des textes et
figures. Toutefois, il sera dans de meil-
leures mains si les medecins veteri-
naires l'ont pour bien expliquer et util-
iser les bienfaits de la regie dans le
domaine de la reproduction.

D. Bousquet.'

ABSTRACT

Little, T.W.A. and Harding, J.D.J.
The interaction of Haemophilus
parahaemolyticus and Pasteurella
multocida in the respiratory tract of
the pig. British Veterinary Journal
(1980) 136: 371-383. (Central Vet.
Lab., New Haw, Weybridge, Sur-
rey, UK).

More than 20% of deaths in fatten-
ing pigs are caused by pneumonia
associated with P. multocida but this
organism does not cause pneumonia
when it is given experimentally to pigs.
In an outbreak of pneumonia in store
pigs, only P. multocida could be iso-
lated by conventional means, but
selective media and a dilution method
(to dilute out the inhibitory effect of P.
multocida) yielded also H. parahae-
molyticus. Ten day old pigs from a
hysterectomy-derived herd kept in iso-
lation were infected with either or both
of the two organisms. P. multocida
alone caused no disease but together
with H. parahaemolyticus caused
severe pneumonia which was fatal in
pigs infected through the trachea. H.
parahaemolyticus, also, caused fatal
pneumonia when given alone.

Reprintedfrom "The Veterinary Bul-
letin". Volume 51, No. 5, May 1981.
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