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Abstract — In order to analyze the effects of castration on growth performance, cortisol, thyroxine
and testosterone assays were performed on three randomized groups of grasscutters (Thryonomys
swinderianus, Temminck 1827): ten complete females, ten complete males and ten surgically castrated
males over 4 months of age. The growth rate of the castrated animals was lower than that of the
intact males, but higher than that of the females. The weight gain was positively correlated
with blood thyroxine concentration and negatively correlated with blood cortisol concentration.
(© Elsevier / Inra)
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Résumé — Effets de la castration sur la croissance et le profil endocrinien de I’aulacode (Thryo-
nomys swinderianus, Temminck 1827). Pour apprécier les effets de la castration sur les perfor-
mances de croissance pondérale d’aulacodes élevés en station, des études ont ét€ menées sur trois lots
randomisés (dix femelles, dix miles entiers et dix méles castrés chirurgicalement dans le cinquieme
mois d’age). Les résultats montrent que Ies performances des sujets castrés sont moins bonnes que celles
des males entiers tout en restant meilleures que celles des femelles. La croissance pondérale est cor-
relée positivement avec la thyroxinémie et négativement avec le taux de cortisol. (© Elsevier / Inra)
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1. INTRODUCTION

The grasscutter (Thryonomys swinderi-
anus) (figure 1) is a large hystricomorph
rodent whose meat is greatly appreciated,
especially in Africa [2-4] where grasscutter
breeding has spread in many countries
(including Benin, Burkina Faso, Cdte-
d’Ivoire, Gabon, Guinea, Togo, etc.). The
growth of the grasscutter is very slow:
whereas the breeding rabbit reaches 3 kg at
the age of 12 weeks, the same weight is not
obtained in the grasscutter before 40 weeks.

Castration of male grasscutters has there-
fore been considered to improve the males’
growth; the female is kept for breeding and
to spread the species in the country. Accord-
ing to the preliminary experiment, non-cas-
trated male grasscutters seemed to have a
higher growth rate than castrated animals.
Nevertheless, it is difficult to interpret the
first results because the castrated grasscut-
ters were chosen among animals not kept
for reproduction and therefore with low
breeding performance. In addition, bias was
introduced by the fact that the castrated ani-
mals were bred in separate groups and in
different feeding and maintenance condi-
tions to those used for non-castrated ani-
mals.

This study was undertaken in order to
correct the bias and to determine the pat-
tern of endocrinological secretions in cas-
trated males, in intact males and in females.

2. MATERIALS AND METHODS

2.1. Animals

The animals used in this experiment were
kept in close captivity at the Benin Grasscutter
Breeding Development Center, Cotonou.

From a starting sample of 60 males from a
standard herd of 247 malcs, 30 randomized ani-
mals were surgically castrated by removing the
testicles at 4 months of age. The remaining
30 males were retained as a control group. The
experimental groups were randomly constituted
with ten castrated and tcn non-castrated males

Figure 1. Thryonomys swinderianus (Temminck
1827).

sclected from the initial sample. A group of ten
females of the same age and bred in the same
conditions was used as a female group.

The animals were weighed at birth and each
month with a Sartorius® MC1 balance (sensitiv-
ity: 1 g; reproducibility: < 0.5 g) until slaughter
(at about 12 months).

2.2. Sampling

Blood samples were collected just before
slaughtering at 12 months by venipuncture on
the anesthetized animals (Imalgene 1000®,
0.5 mg-kg™' + Rompun®, 0.5 mL-kg"!, by intra-
muscular injection) either on ethylene diamine
tetraacetic acid (EDTA) for plasma collection
after centrifugation at 400 g or without antico-
agulant for serum. All samples were then stored
below —20 °C until assay.

2.3. Endocrine assays

2.3.1. Thyroxine

Thyroxine (T4) assays were carried out using
the Amerlex® M T4 RIA (radioimmunoassay)
Kit supplied by Kodak Diagnostic (Les Ulis,
France) without any changes to the usual kit pro-
tocol. The sensitivity of the method is below
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4.0 nmol-L-', the intra-assay standard error is
2.6 t0 3.3 % and the inter-assay standard error
1$ 3.6 t0 4.7 %.

2.3.2. Cortisol

Cortisol assays were carried out using the
Amerlex® Cortisol RTA Kit supplied by Kodak
Diagnostic (Les Ulis, France), with no modifi-
cation of the usual kit protocol. The sensitivity of
the method is below 3.0 nmol-L™', the intra-assay
standard error is 3.4 to 5.7 % and the inter-assay
standard error is 5.2 to 8.9 %.

2.3.3. Testosterone

Testosterone assays were carried out using
the SB-Testo® supplied by Oris Industrie S A
(Gif-sur-Yvette, France) without any changes to
the usual kit protocol. The sensitivity of the
method is 0.30 nmol-L-', the intra-assay stan-
dard error is 6.5 to 9.4 % and the inter-assay stan-
dard error is 6.8 to 10 %.

2.3.4. Analyses

The assays were proven by measuring the
radioactivity using a Packard RIA Star® solid
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scintillation counter. Standard curve fitting using
a spline transformation was performed using a
program included in the counter software. A
graphical check of the fitting of the standard
point was used to verify each assay.

Statistical analysis was performed using a
one-factor analysis of variance (sex) and com-
parison of means (Microsoft Excel 5.0a on Mac-
intosh®).

3. RESULTS

3.1. Growth performance (table I)

There was no significant difference in
growth between the three groups until
4 months of age (P > 0.01). At the age of
5 months (1 month after castration), the
growth in the intact males group was sig-
nificantly higher than in the other two groups
(P < 0.01). From the age of 6 months,
weight was significantly higher in the group
of castrated males than in the females
(P < 0.01), but significantly lower than in
the intact males (P < 0.01).

Table 1. Comparison of evolution of weights (g) in males, castrated males and females.

Age Males! Castrated males'-? Females'
(months) Weight + SEM Weight + SEM Weight + SEM
At birth 126 + 6° 125+ 11 119 + 8¢
| 367 £312 352 + 192 347 £ 17
2 564 + 312 590 = 322 574 £22°
3 954 + 66 876 = 45 803 + 33
4 1292+ 822 1178 2612 1134 +45°
5 1 689 + 105 1487 =730 1472 +74°
6 2071 £ 125 1724 +73b 1 626 + 58¢
7 2382+ 133 1937 =810 1 771 +49¢
8 26841512 2208 £87° 1917 +49¢
9 2950 + 1402 2489 £ 93b 2 062 + 58¢
10 3126139 2657 +81P 2207 £73¢
1 3304 £ 1520 2812 + 1030 2352 %91¢

! Number of animals per group = 10; 2 castration of males at end of the 4th month; SEM: standard error
of the mean. For each age the means of weights with different letters were significantly different

(P<0.01).
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3.2. Endocrine assays

The results obtained in the grasscutter
were in good agreement with those obtained
in the rabbit by Jaffe and Behrmann [17].

3.2.1. Thyroxine (figure 2)

The level of thyroxine was significantly
lower in the females (17.1 nmol-L-') and
castrated males (18.1 nmol-L-") than in the
intact males (23.5 nmol-L") (P < 0.05).

3.2.2. Cortisol (figure 3)

The results indicated no significant differ-
ence between the intact male (182.5 nmol-L),
female (208.0 nmol-L-!) and castrated male
(204.7 nmol-L~!) groups (P > 0.05).

3.2.3. Testosterone (figure 4)

The concentration was between 2.2 and
66.8 nmol-L-! in the intact male group, due
to the pulsatile pattern of the testosterone
secretion. The concentration in the castrated
and female groups was below the sensitivity
level of the assay (0.3 nmol-L-1). However,
two castrated males exhibited an abnormally
high concentration of testosterone: 3.4 and
2.4 nmol-L-".

4. DISCUSSION

4.1. Growth performance

The effects of castration on growth per-
formance have been studied in numerous
species, occasionally with inconsistent
results. There are very few reports in the lit-
erature regarding rodents and lagomorphs. In
1988, Fekete [14] reported that castration
enhances wool production in male Angora
rabbits. However, no reports were found on
castration in the grasscutter.

In others species, a review of the litera-
ture concerning cattle [16] led to the con-
clusion that castrated males have a lower

nmol —
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males castrated females

Figure 2. T4 interactions (significant at 95 %).

males castrated females

Figure 3. Cortisol interactions (not significant).

males castrated females

Figure 4. Testosterone interactions (significant
at 95 %). Non-castrated males vs. castrated males
or females.

growth rate than bulls, whatever the age or
weight. Investigations performed by Bagley
et al. [6], Cohen et al. [10] and Gregory and
Ford [15] led to similar results.

The results are not so clear in the goat
and the sheep. Chopra [9] found that the
intact goat kids’ growth was greater than
that observed in castrated animals, leading to
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the conclusion that castration is not useful.
Likewise, Azamel et al. [5] reported that the
slaughter weight was lower for castrated
(20.75 kg) than for non-castrated animals
(22.06 kg). El-Bayomi and El-Sheikh [13]
found there was no difference between the
average daily gains (ADG) observed in cas-
trated and non-castrated goat kids. In the
sheep, Thys et al. [19, 20] compared average
body weight and daily gain between non-
castrated and castrated rams and found that
castration decreased body weight and
increased feed consumption per kg gain.
They reported that the results were poorer
when castration was performed later.

In the pig, a species in which castration is
common practice, most authors, such as
Desmoulin et al. [11], Marks et al. [18] and
Yadav et al. [21], noted that castrated ani-
mals have a lower growth performance than
non-castrated males. In view of the fact that
loin fat is thicker in castrated males, castra-
tion is principally used to eliminate the sui
generis smell in this species.

Yet unexplained differences occur be-
tween species in poultry. Castrated turkeys
have a lower growth performance than intact
controls, no matter when castration is per-
formed [7], but caponization significantly
enhances broiler growth with much abdom-
inal fat [8].

In our studies, comparison of the growth
rate in the different grasscutter groups led to
the conclusion that the best performance is
obtained in male animals, whether or not
they are castrated. The results also displayed
a greater increase in growth performance in
the non-castrated versus castrated males and
in castrated males versus females. The dis-
sociation between the growth curves of cas-
trated males and females occurred more than
1 month after castration. It is therefore clear
that castration around the 5th month of age
in the grasscutter does not improve the
weight increase in males and should be con-
sidered a non-economic method. More
research is needed to verify the effect of
earlier castration.

4.2. Endocrinology

The decrease in testosterone concentra-
tions observed in castrated males in com-
parison to those obtained in non-castrated
animals simply provides evidence of cas-
tration, which cuts off testicular endocrine
secretion [1, 12]. The high concentrations
observed in two animals were probably due
to false castration resulting from partial
removal of the testicle, as commonly observ-
ed in grasscutters. However, the discontin-
uance of testosterone secretion must be
related to growth performance. Indeed,
growth hormone (GH) secretion is regulated
by many hypothalamic factors that are mod-
ulated by the gonadic steroids. Thus, GH
concentration is lower in castrated than in
non-castrated pigs {12]. Furthermore, cas-
tration reduces circulating GH and GH
response to GH releasing hormone stimu-
lation. Lack of testosterone secretion can
therefore downregulate growth performance.

GH was not assayed in this experiment,
but thyroxine is a good parameter not only
for direct appraisal of the thyroid activity,
but also for the evaluation of growth. In this
experiment, the levels of thyroxine concen-
tration were in good correlation with the
growth performance (non-castrated males
> castrated males > females).

Finally, no differences were found between
cortisol concentrations, suggesting that there
were no stress differences between the hous-
ing management of the three groups of ani-
mals [22].

5. CONCLUSION

The grasscutter is a slow growing rodent
in which the daily weight gain is higher for
males than females. Castration of males at
4 months of age is ineffective in improving
growth performance. Although the growth
performance was greater than in females,
castrated males had less daily weight gain
than non-castrated males.
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