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Summary. The effects of compound I.C.I. 33828, a substituted
dithiocarbamoylhydrazine, on fertility in the male domestic fowl have
been studied. The daily introduction of the compound directly into the
crop resulted in a gradual reduction in semen volume and fertility and
after 2 or 3 weeks, depending on the dose, fertility dropped to zero.
Seven days after giving medium and high dosages of the compound,
watery droppings, loss of appetite, loss of body weight and weakness of
the legs were observed in the treated cocks. All the effects were reversible
since on withdrawal of the compound full recovery and normal fertility
were achieved.

INTRODUCTION
In their paper describing the action of certain dithiobiureas on reproductive
function in mammals Paget, Walpole & Richardson (1961) showed that these
compounds brought about progressive atrophy of the accessory glands and of
the testis in the male and inhibited ovulation and oestrus in the female. The
most active of these derivatives was l-(cc-methyl allyl) 6-methyl-dithiobiurea,
known briefly as compound I.C.I. 33828.

Paget et al. (1961) confined their attention, in the male, to histological
appearances and changes in weight of the organs, but with the development of
the technique of artificial insemination in the fowl, it is possible to use this
species to make a more functional study of the effects of anti-fertility compounds
on male reproduction. This paper describes the easily reversible loss of fertility
in the fowl after treatment with compound I.C.I. 33828.

MATERIALS AND METHODS
Two-year-old Light Sussex cocks were kept indoors in single cages. They
received 17 hr of artificial light/day and were fed a normal breeders ration.

In order to study the effects of compound I.C.I. 33828 on semen production
and fertility the following procedures were adopted. Three groups of five males
received orally as a suspension 6-25 (low), 25-0 (medium) and 100 mg (high
dose)/kg body wt/day of compound I.C.I. 33828 respectively; a fourth group
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was left as an untreated control. The administration of the low-dose was
discontinued after 3 weeks since no difference was noted between the males on
this treatment and the controls. The remaining doses were given daily until
the progressively diminishing semen volumes ceased to be obtained. When the
treatments were discontinued a resting period of 6 days followed during which
no semen collections were taken. In the treatment and recovery periods (3-
weeks-duration following the rest period) semen volume was measured daily,
spermatozoan number twice a week and fertility once a week.

Semen was collected by the method of Burrows 8c Quinn (1935) as modified

Table 1
EFFECT OF COMPOUND I.C.I. 33828 ON semen volume (mean and range in ml)

Control Medium dose High dose

Pre-treatment period
(4 weeks)

(5 males)
0-69 (0-55 to 0-9)

(5 males)
0-71 (0-49 to 0-91)

(5 males)
0-75 (0-54 to 0-95)

Treatment period
Day 1

3
5
7
9

11
13
15
17
19

(5 males)

0-71 (0-57 to 0-85)

(5 males)
0-72 (0-6 to 0-85)
0-7 (0-55 to 0-85)
0-68 (0-54 to 0-85)
0-57 (0-47 to 0-92)
0-49 (0-32 to 0-68)
0-46 (0-28 to 0-68)
0-24(0-1 to 0-48)
0-08 (0 to 0-3)
001 (0 to 0-05)
0

(5 males)
0-65 (0-43 to 0-94)
0-4 (0-28 to 0-49)
0-4 (0-24 to 0-53)
0-35 (0-2 to 0-5)
0-24 (0-05 to 0-45)
0-13(0 to 0-4)
009 (0 to 0-35)
0
0
0

Recovery period
Day 6

8
10
12
14
16
18
20
22
24
26
33

(5 males)

0-66 (0-58 to 0-75)

0-69 (0-53 to 0-79)

0-69 (0-55 to 0-79)

(4 males) (4 males)
006 (0
0-24 (0
0-31 (019
0-37 (0-2
0-41 (0-24
0-52 (0-24
0-55 (0-25
0-61 (0-38
0-67 (0-54
0-69 (0-58
0-67 (0-56

to 0-15)
to 0-4)
to 0-5)
to 0-69)
to 0-68)
to 0-8)
to 0-81)
to 0-75)
to 0-78)
to 0-77)
to 0-76)

003 (0
004 (0
0-15 (0
0-24 (0
0-3 (0
0-41 (0
0-61 (0
0-67 (0
0-69 (002
0-72 (0-2
0-7 (0-3
0-73 (0-48

to 006)
to 0-1)
to 0-29)
to 0-53)
to 0-61)
to 0-73)
to 0-86)
to 0-93)
to 0-94)
to 0-96)
to 0-9)
to 0-9)

by Lake (1957) ; all the birds were accustomed to the procedure before the start
of the experiments. Semen volume was measured by a pipette to the nearest
0-01 ml; spermatozoan concentration was determined with a Neubauer
haemacytometer using semen diluted 2000-fold with a solution of 2 % formalde¬
hyde in glutamate fluid (Lake, 1960).

The following method was adopted to estimate the fertilizing power of semen

samples before, during and after drug administration. A hundred and twenty
Light Sussex hens were divided into four equal groups from each of which five
sub-groups of six hens were formed and allotted separately to the five males
assigned to each treatment. The same six hens were used for the same male
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throughout the entire experiment. To test the fertility of each male, the six hens
were divided into two equal groups which were alternately artificially insemi¬
nated at weekly intervals. Throughout a 4-week pre-treatment period and the
subsequent experimental periods the fertility of semen samples from a single
male was assessed by incubating the eggs laid by his hens during Days 2 to 9
inclusive after the intravaginal insemination of 0-05 ml undiluted semen. The
eggs were broken out after 4 days incubation and the number fertile observed.

Table 2
EFFECT OF COMPOUND I.C.I. 33828 ON SPERMATOZOAN CONCENTRATION (X106/mM3;

MEAN AND RANGE)

Control Medium dose High dose

Pre-treatment period
(4 weeks)

(5 males)
4-0 (3-35 to 4-48)

(5 males)
4-22 (2-9 to 5-61)

(5 males)
3-75 (306 to 409)

Treatment period
Day 1

4
7
8

10
11
13
15
16

(5 males)
3-81 (2-9 to 4-4)
409 (3-55 to 4-87)

4-09 (3-33 to 4-86)

(5 males)
4-18 (2-8 to 5-6)
4-29 (3-2 to 4-9)
3-18 (1-8 to 4-9)
2-53 (0-7 to 4-5)
1-0 (0 to 1-5)
0

(5 males)
3-58 (3-5 to 4-0)
3-54 (2-6 to 4-06)
2-28 (1-4 to 3-6)
0-6 (0 to 1-5)
0
0

Recovery period
Day 2

7
11
14
17
18
20
22
23
26
33
35
39

(5 males)
3-95 (3-45 to 4-3)
3-93 (3-2 to 4-6)

4-02 (3-4 to 4-6)

3-83 (3-4 to 4-6)
3-87 (3-2 to 4-6)

(4 males)
1-06 (0-3 to 2-1)
1-41 (0-3 to 2-5)
2-23 (0-4 to 4-0)
303 (2-8 to 3-8)
3-9 (3-5 to 4-6)
4-55 (3-9 to 5-2)

(4 males)

1-27 (0 to 3-0)
1-7 (0 to 2-8)
2-33 (0 to 4-0)
2-9 (0 to 4-0)
2-89 (0-5 to 3-9)
3-82 (3-6 to 4-3)
3-75 (3-2 to 4-0)
3-86 (3-5 to 4-1)

To determine whether the compound I.C.I. 33828 would have any residual,
deleterious effect on the spermatozoa of the male after the withdrawal of the
drug the following test was carried out. After the recovery period eggs were
collected from hens mated to the males that had previously received the high
and medium dosages of the drug. The eggs were incubated and hatched and
the chicks observed for several weeks.

RESULTS
In general there was a fall to zero in semen volume, spermatozoan production
and fertilizing power with cocks receiving the medium and high doses of
compound I.C.I. 33828; 3 weeks after the cessation of treatment normal function
was resumed.
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The reduction of semen volume, the characteristic most frequently ob¬

served, became apparent by the 3rd day on the high dose but not until the 7th
day on the medium dose (Table 1). By this time there was a reduction in the
number of spermatozoa produced but it was not evident until a few days before
the birds stopped producing semen (Table 2). Fertility fell throughout the
treatment period even when an adequate volume of semen for insemination

Table 3
effect of compound i.c.i. 33828 on the fertilizing power of semen (% fertile

eggs laid during days 2 to 9 inclusive ; mean and range)

Control Medium dose High dose

Pre-treatment period
4 weeks

(5 males)
92-4 (86-6 to 98-3)

(317 eggs)

(5 males)
94 (92 to 95-7)

(302 eggs)

(5 males)
94-3 (89 to 97)

(299 eggs)

Treatment period
Day 2

7

9

13

14

(5 males)
93-7 (88-9 to 100)

(60 eggs)
89-9 (85-7 to 93-3)

(72 eggs)

98-2 (92-8 to 100)
(69 eggs)

(5 males)
90-6 (80 to 100)

(40 eggs)
86-5 (78 to 100)

(44 eggs)

29-1 (20 to 40)
(48 eggs)

(5 males)
90-4 (80 to 100)

(42 eggs)

63-1 (20 to 78)
(40 eggs)

16-7 (0 to 50)
(14 eggs)*

Recovery period
Day 6

13

15

20

22

27

29

(5 males)
96 (87 to 100)

(61 eggs)

95-8 (86 to 100)
(62 eggs)

92-2 (83-3 to 100)
(60 eggs)

94-5 (90 to 100)
(52 eggs)

(4 males)
20-6 (0 to 43)

(30 eggs)

44-4 (12 to 75)
(36 eggs)

90-2 (85 to 100)
(31 eggs)

(4 males)

18-8 (0 to 43)
(34 eggs)

40-6 (0 to 75)
(36 eggs)

71-9 (0 to 100)
(34 eggs)

89-7 (70 to 100)
(30 eggs)

* The small number ofeggs does not reflect a poor egg production ofhens but indicates that a reduced
number of hens was inseminated owing to the reduced volume ofsemen that was available from the treated
males. Insemination dose ofsemen was 0-05 ml throughout the experimental periods.

could still be obtained (Table 3). It is likely that, by this time, many spermatozoa
had lost their fertilizing ability; on microscopical examination there appeared
to be an increased incidence of morphologically abnormal spermatozoa during
the period of declining semen production. The main abnormality was bending
or distortion of the heads, and this was also observed in the first two collections
of the recovery period when fertility was still low.
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In the recovery period, although the normal semen volume was restored
within 3 weeks, a further week elapsed before normal sperm numbers and ferti¬
lity were obtained from the birds which had received the high dose of the drug.
Some semen was obtained from all except one of the birds during the first
semen collection in the recovery period. The exception was a high-dose bird
which remained infertile for a further 17 days but then rapidly recovered.
Testicular function was completely normal after recovery as shown by the hatch¬
ing results (Table 4). The chicks produced were all apparently healthy and no
abnormalities were observed when they were examined at 4 weeks of age.

Seven days after giving the medium and high doses of the drug the excreta
became very watery in consistency. This scouring or diuresis (the origin of the
water was not determined) persisted until 3 days after the compound was

Table 4

fertility and hatchability of eggs obtained from hens sired by males
which had recovered from treatment with compound i.c.i. 33828, and

untreated control males

Eggs
set

No.
infertile

No.
hatched

Hatchability (%)
Ofall eggs

set
Offertile

eggs

Control
Medium dose
High dose

130
66
66

15
7
9

107
55
54

82-3
83-3
81-8

93
93-2
94-7

withdrawn. There was also a loss of body weight; in 14 days the mean weight
of the high-dose birds fell from 4088 to 3444 g whilst that of the medium-dose
birds fell from 4118 to 3520 g. No measurements of food consumption were

made but it was clear from general observation that appetite was depressed.
The birds had a dejected appearance, pale combs and wattles, and the head
was often hidden under one wing. After about a week the birds ceased crowing
and no aggressive or mating behaviour was observed. When the treated birds
were placed in a cage with untreated males and females separately they were

quiet and submissive and failed to display. A few days later many of the birds
started to sit dejectedly on their 'hocks' (tibiotarsus) and some were unable to
stand. This leg weakness resembled fowl paralysis but this was not confirmed
on post-mortem examination of some birds that died during treatment. One
cock out of each of the high and medium dose groups died during the course of
the experiments; there was no mortality on the low dose.

A separate group of nine related males (two controls and seven treated) were

used for observations on the effect of the high dosage of the drug on the structure
of the testis. Testis weight was markedly reduced (50%) after a week; the size
of the seminiferous tubules was smaller and the majority showed an absence of
stages in spermatogenesis later than early spermatids.
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DISCUSSION

In view of the known action of compound I.C.I. 33828 in mammals (Paget
et al. 1961) and in hens (Sykes, 1964) it is likely that the reduction in fertility
which was observed in cocks was brought about by an inhibition of the produc¬
tion or release of gonadotrophic hormones. Starvation itself can have similar
effects (Parker 8c Arscott, 1964) and this factor may have augmented the results
obtained. However, direct action of the compound on the pituitary gland
might be postulated because of the speed of the response during both the
treatment and the recovery phases. Further experiments involving replace¬
ment therapy with exogenous hormones would possibly corroborate this
conclusion.

Complete infertility did not occur until the 2nd or 3rd week of the treatment,
but under conditions of natural mating it is likely that infertile eggs would have
been obtained much earlier for it was observed that the behavioural aspects of
reproduction, mating behaviour and aggression, were affected before the physi¬
cal factors (semen volume and density).

Although there was a completely reversible inhibition of fertility it is unlikely,
in view of its toxicity, that compound I.C.I. 33828 could be used, as had been
hoped, to control the aggressive behaviour and so reduce losses to flocks of
cockerels kept for future breeding purposes.
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