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Summary

Résumé

The physiological responses in terms of respiration
rate (RR) and rectal temperature (RT) of 30 West African Dwarf (WAD) does were monitored after a single
im injection of different doses of progestagens meant
for synchronising oestrus. The treatments involved im
injection of 1) 2 ml of sterile water (Control); 2) 25 mg
Medroxy Progesterone Acetate, MPA; 3) 50 mg MPA;
4) 50 mg Progesterone and 5) 100 mg progesterone.
The RR and RT of each animal were measured at 9:00,
13:00 and 17:00 h for 21 days after each injection. In
all the treatment groups the RT did not change signiﬁcantly (P> 0.05) during the weeks following treatment.
On the contrary the RR was signiﬁcantly higher (P<
0.05) in the week after injection than in the pre-injection period. Both the RR and the RT were higher at
13:00 h and 17:00 h than at 9:00 h. The RR was more
inﬂuenced by the animal body size than the RT, while
the ambient temperature and humidity affected both
the animal’s RT and RR. These results indicate that the
thermorespiratory function of WAD does under their
native humid environment is not negatively affected by
injecting ≤ 100 mg progesterone or ≤ 50 mg MPA to
synchronize oestrus.

Réponse thermorespiratoire de la chèvre naine
ouest-africaine à l’injection de progestatif
Les réponses physiologiques en terme de taux de
respiration (RR) et de température rectale (RT) de 30
chèvres naines ouest-africaines sont contrôlées après
injection unique de différentes doses de progestatif
dans l’intention de synchroniser l’oestrus. Les traitements sont une injection im de: 1) 2 ml d’eau stérilisée
(servant de témoin); 2) 25 mg d’Acétate de Medroxyprogestérone, MPA; 3) 50 mg MPA; 4) 50 mg de progestérone; et 5) 100 mg de progestérone. Le taux de
respiration et la température rectale de chaque animal
étaient mesurés respectivement à 9:00, 13:00 et 17:00 h
pendant 21 jours après chaque injection.
Dans tous les traitements, la température rectale n’a
pas varié de façon signiﬁcative (P> 0,05) dans les semaines qui ont suivi le traitement. Au contraire le taux
respiratoire était plus élevé (P< 0,05) dans la semaine
après injection que dans celle avant l’injection. Aussi
bien le taux respiratoire que la température rectale
étaient plus élevés à 13:00 et 17:00 h qu’à 9:00 h. Le
taux de respiration était plus inﬂuencé par le gabarit de
l’animal que la température rectale ne l’était. Cependant, la température ambiante et l’humidité inﬂuençaient aussi bien la température rectale que le taux de
respiration de l’animal. Ces résultats indiquent que la
fonction thermorespiratoire de la chèvre naine ouestafricaine dans son milieu naturel n’est pas négativement inﬂuencée par des injections de ≤ 100 mg de
progestérone ou de ≤ 50 mg d’Acétate de Medroxyprogestérone destinées à synchroniser l’oestrus.

Introduction
Many exogenous factors such as ambient temperature
and humidity (4, 10), day length (14) and therapeutic
chemicals (18) affect the normal physiological functions
of animals. Thus, observable behavioural changes
such as augmentation of aggression, increased
vocalization, apathy and biological changes such
as frothing, increased respiration rate, anorexia and
increased body temperature are reliable indicators of
impaired well-being of animals. Polydipsia, depression

and elevated blood glucose resulting from progestagen
treatments have been reported in the bitch and the
queen (8, 11). Also in the report covering 1997 and
1998, the Australian “ National Registration Authority
for Agricultural and Veterinary Chemicals” reported
that chorionic gonadotropin + progesterone and
oxytocin caused a total of 5 product-related deaths in
cattle after intravenous injection (15).
In the humid tropics a major problem confronting
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Table 1
Initial liveweight, age and parity of the randomized animals
Treatment
n
Liveweight (kg)
Parity
Age (years)

Control

25 mg MPA

50 mg MPA

5

7

14.3 ± 4.6a

9.4 ± 2.1b
3.4 ± 2.3
4.0 ± 2.1

3.6 ± 2.2
3.8 ± 2.9

6

50 mg
Progesterone
7

100 mg
Progesterone
5

12.3 ± 3.4b
3.6 ± 2.8
3.9 ± 2.0

10.8 ± 3.7b
3.5 ± 2.5
4.2 ± 3.0

15.2 ± 2.6a
3.8 ± 2.2
3.9 ± 2.8

Values (mean + SD) with different superscript within a row differ signiﬁcantly (P< 0.05)

animal production is that of heat stress as a result
of the all-year-round high ambient temperature and
relative humidity (17). Therefore, any innovation in
animal agriculture should at least not add to the heat
load on the animals in this region. Progestagens are
administered to livestock for many reasons including
therapeutic and prophylactic purposes. The aim of
this study was to determine whether the intramuscular
administration of progestagens for oestrus synchronization would upset the thermorespiratory balance
of the animals under the warm humid climate
of Ile-Ife, Nigeria. The respiration rate (RR) and the
rectal temperature (RT) were determined in West
African Dwarf (WAD) does following the intramuscular
injection of progestagens.

Materials and methods
Experimental site, period and animals
The study was conducted at the goat unit of the
Teaching and Research Farm, Obafemi Awolowo
University, Ile-Ife, Nigeria which is situated between
7o 28’ N and 4o 33’ E at an altitude of 240 m above
sea level. The experiment lasted 28 rain-free days
between 10th February and 9th March 2002, a period
depicted as late dry season (6). The mean daytime air
temperature and humidity within the barn during this
period were monitored.
The experimental animals used were 30 non-pregnant
WAD does aged between 1.5–5 years and varied in
parity from 0-6. During the experimental period, the
animals were permanently conﬁned to the pens and
fed in groups of 3 per pen with Panicum maximum
and Gliricidia sepium forage ad libitum supplemented
with 150 g/day/animal of ration. The ration contained
35% corn offal, 40% palm kernel cake, 23% wheat
offal, 1% bone meal, 1% oyster shell, 0.25% common
salt and 0.1% vitamin/mineral premix. Water was
also supplied daily. After 4 weeks of adaptation, the
animals were randomly allotted with respect to parity
and age to the 5 treatment groups (Table 1).
Experimental treatments, data collection and
statistical analyses
The treatments involved once im injection of
progestagen as an oestrus synchronizing agent, in the
lumbosacral area. The treatments were:
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Treatment SH2O - 2 ml of sterile water (control)
Treatment 25 MPA - 25 mg Medroxy-progesteroneacetate, MPA, (Depo-Provera, Upjohn) in aqueous
suspension
Treatment 50 MPA - 50 mg MPA in aqueous
suspension
Treatment 50 PROG - 50 mg progesterone (Longlife,
China) in oil suspension
Treatment 100 PRO - 100 mg progesterone in oil
suspension
Measurement of the RR and the RT in all animals
commenced 7 days before injection and continued
for 21 days after injection.The RR and the RT of each
animal were measured simultaneously thrice daily
between 9:00-10:00 h, 13:00-14:00 h and 17:0018:00 h throughout the 28 days of the experiment.
The RR was determined by counting the number of
thoracoabdominal excursions (ﬂank movements) of
a restrained doe over two 15-second periods (3, 20).
The RT was measured with a clinical thermometer
inserted into the rectum to a depth of about 3 cm for
at least 2 minutes. During the observation period dry
and wet bulb temperatures (DT and WT respectively)
within the barn were recorded simultaneously with
the measuring of the physiological parameters. The
relative humidity (RH) was calculated from the dry and
wet bulb temperatures using the automatic humidity
reader from http://www.bom.gov.au/lam/humiditycalc.
shtml. The data obtained from the RR and the RT
measurements were analysed for variance using the
GLM procedure of the SAS (19) software. Regression
and correlation analyses were also run between the
physiological variables and the climatic variables or
metabolic body size (BW0.75) of the does.

Results
Effect of progestagen treatment on thermorespiratory
variables
As set out in table 2, the mean daytime RT of the
animals in any of the treatment groups after the
injection i.e. week 2 to 4, was not different (P> 0.05)
from the pre-injection i.e. week 1 values.
However, when compared for the different periods of
the day the RT was lower at 9:00 h (morning) than at
13:00 h (early afternoon) and 17:00 h (late afternoon)
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Table 2
Rectal temperature (oC) of WAD does after progestagen injection
Treatment

Control

25 mg MPA

50 mg MPA

50 mg
Progesterone

100 mg
Progesterone

Week of study
1
2
3
4

39.1 ± 0.3
39.2 ± 0.4
38.9 ± 0.2
39.1 ± 0.2

39.4 ± 0.3
39.4 ± 0.4
39.1 ± 0.3
39.0 ± 0.3

39.0 ± 0.3
39.1 ± 0.3
38.8 ± 0.2
38.9 ± 0.2

39.9 ± 0.9
39.4 ± 0.3
39.2 ± 0.3
39.1 ± 0.3

39.3 ± 0.3
39.2 ± 0.3
39.1 ± 0.2
39.2 ± 0.2

Time of day
9:00 h
13:00 h
17:00 h

38.7 ± 0.1A,b
39.2 ± 0.04AB,a
39.3 ± 0.1C,a

38.7 ± 0.1A,b
39.4 ± 0.1A,a
39.7 ± 0.1B,a

38.5 ± 0.02B,b
39.0 ± 0.1B,a
39.3 ± 0.1C,a

38.8 ± 0.1A,c
39.4 ± 0.1A,b
40.2 ± 0.6A,a

38.7 ± 0.04A,b
39.2 ± 0.1AB,a
39.5 ± 0.1BC,a

Values (mean + SD) with different superscript within a row (A,B,C) or column (a,b,c) in either groupings differ signiﬁcantly (P< 0.05)
Table 3
Respiration rate (pants/min) of WAD does after progestagen injection
Treatment

Control

25 mg MPA

50 mg MPA

50 mg
Progesterone

100 mg
Progesterone

82.9 ± 12.2A,b
122.5 ± 24.7B,a
113.6 ± 14.7AB,a
111.3 ± 16.8A,a

86.5 ± 17.8A,c
136.8 ± 40.0AB,a
124.6 ± 31.5A,ab
113.2 ± 25.8A,b

87.2 ± 18.3A,c
140.4 ± 35.8A,a
92.0 ± 29.6C,c
109.5 ± 26.3A,b

89.1 ± 16.7A,c
136.2 ± 31.3AB,a
103.5 ± 17.5BC,b
99.8 ± 18.2A,bc

66.6 ± 8.5B,c
98.4 ± 21.2C,a
100.6 ± 13.9BC,a
83.0 ± 7.3B,b

58.5 ± 2.4b
144.7 ± 13.7A,a
142.8 ± 17.9A,a

66.1 ± 5.5c
150.1 ± 13.9A,a
106.7 ± 25.0BC,b

66.5 ± 3.3b
134.1 ± 13.5A,a
120.9 ± 14.6B,a

63.6 ± 4.8b
106.3 ± 1.8B,a
91.8 ± 9.7C,a

Week of study
1
2
3
4
Time of day
09:00 h

74.8 ± 5.5b

13:00 h
17:00 h

131.5 ± 12.7
116.4 ± 8.8B,a

A,a

Values (mean±SD) with different superscripts within a row(A,B,C) or column(a,b,c) in either groupings differ signiﬁcantly (P< 0.05)

in all treatment groups. The RT at 13:00 h and 17:00
h was usually not different except for animals in the
50 PROG group that had a higher (P< 0.05) RT at
17:00 h. There were also signiﬁcant variations in the
RT between the treatments at each time period of
measurement.
The lowest RT value was obtained at 09:00 h in the
50 MPA group (38.5 ± 0.02 oC) while the highest value
occurred in the 50 PROG group at 17:00 h (40.2
± 0.6 oC).

Table 3 represents the RR of the treatment groups
compared between the weeks and the time of the day
during the entire study period.
In all the treatments including the control the RR was
signiﬁcantly higher (P< 0.05) in the immediate week
after injection (week 2) than in the pre-injection (week
1) period. It was also noted that the increased RR
values remained so throughout the study in treatments
25 MPA, 100 PROG and in the control. In the 50 MPA
and the 50 PROG treatments the values for the third

Table 4
Diurnal variation in the climatic variables during the experiment
Parameter

9:00 h

13:00 h

17:00 h

Daytime mean

Dry bulb temp. (oC)

27.9 ± 0.3b

36.5 ± 0.3a

36.2 ± 0.4a

33.0 ± 4.8

Wet bulb temp. (oC)

27.0 ± 0.3b

34.1 ± 0.6a

35.1 ± 0.5a

31.9 ± 4.4

Relative humidity (%)

93.0 ± 1.2a

84.1 ± 0.9b

93.1 ± 1.8a

91.0 ± 5.1

Values (mean + SD) within a row, excluding the mean, with different superscripts differ signiﬁcantly (P< 0.05).

a,b
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Table 5
Relationship between the physiological variables and the climatic variables or metabolic body size in WAD does
Dependent (Y)

Regression equation

Independent (X)

r

Rectal temperature

Y= 35.70 + 0.10X

Dry bulb temperature

0.72**

0.52

Y= 36.43 + 0.08X

Wet bulb temperature

0.70**

0.49

Y= 307.91- 7.51X

Metabolic body size

-0.44

0.19

Y= -186.3 + 8.99X

Dry bulb temperature

0.65**

0.42

Y= -115.3 + 7.10X

Wet bulb temperature

0.60**

0.36

Y= 24.21 - 0.09X

Metabolic body size

-0.59**

0.35

Respiration rate

** P< 0.01

r= coefﬁcient of correlation

R2= coefﬁcient of determination

(92.0 ± 29.6 pants/min) and fourth (99.8 ± 18.2 pants/
min) weeks respectively were not different from their
pre-injection values (87.2 ± 18.3 and 89.1 ± 16.7 pants/
min respectively). Comparing the RR at different times
of the day revealed that irrespective of the treatment
the RR was always lower in the morning (9:00 h) than
in the early (13:00 h) or late afternoon (17:00 h) while
there was no difference (P> 0.05) between the latter
two, except in treatment group 50 MPA (150.1 ± 13.9
and 106.7 ± 25.0 pants/min respectively, P< 0.05). RR
values also varied signiﬁcantly between treatments at
13:00 and 17:00 h, but not at 9:00 h periods.
Effect of climatic variables on thermorespiratory
variables
The mean daytime values for the DT, the WT and the
RH within the barn during the 28 days of the study
were 33.0 ± 4.8 oC, 31.9 ± 4.4 oC and 91.0 ± 5.1%
respectively (Table 4).
Both the DT and WT were signiﬁcantly lower (P< 0.05)
at 9:00 and 13:00 h than at 17:00 h, whereas the RH
at 9:00h (93.0 ± 1.2%) and 17:00 h (93.1 ± 1.8%)
was higher than the 13:00 h reading (84.1 ± 0.9%).
The correlation coefﬁcients as well as the regression
equations between the climatic variables (DT and WT)
and the thermorespiratory variables (RT and RR) for
the pooled experimental does are set out in table 5.
The RT was signiﬁcantly (P< 0.01) more related to
the DT (r= 0.72) and WT (r= 0.70) than the RR (0.65
and 0.60 respectively). Also the DT accounted for the
majority of the variations in the RT (R2= 0.52) and RR
(R2= 0.42). However both the RT (r= -0.44) and the RR
(r= -0.59) showed negative relationships to the animal
metabolic size.

Discussion
The ranges of the RR and the RT values of the WAD
goats during this experiment agreed with the normal
range already reported for the same breed under
various climatic conditions (5, 12, 16). This suggests
that the animals were apparently healthy and not
stressed during the study. While the RR of the does
increased signiﬁcantly after the injections, the animals
were still able to maintain their RT throughout the
study. The increase in the RR could not be associated
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with the progestagen injection since the control group
was also affected. It may have been due to the slight
rise in the mean daytime ambient temperature during
week 2 (33.4 ± 4.8 oC) compared to that of week 1 (31.9
± 4.8 oC). This could be conﬁrmed by the fact that
both the RT and the RR under the various injections
ﬂuctuated diurnally in response to the diurnal variation
in the DT. However both variables (RR and RT) were still
within the range reported by earlier workers (5, 12, 16).
Panting serves as the control mechanism for keeping
the body heat production of heat stressed animals
under control (17). This mechanism is very vital to the
efﬁciency and survival of tropical animals (1, 4, 9). The
observations in the present study conﬁrm the earlier
assertions that except in the case of infection (23), low
energy intake (2) and heat stress (5, 13) WAD goats,
as homeotherms, will maintain their body temperature
within a normal range of between 38.5 and 39.7 oC.
The dry-bulb temperature is more important than
the wet-bulb temperature in determining the thermal
stress to animals in the tropics (4, 5, 22). This was also
conﬁrmed in the present study, as higher correlation
coefﬁcients were obtained between the DT and the
thermorespiratory variables than between the WT and
these variables. Under the high ambient temperature
(30-40 oC) and relative humidity (> 70%) of the humid
tropics goat pants to reduce the heat load on the body
(5, 21). The heat load will be lesser in larger animals than
in smaller ones since the former are able to dispose
of more heat through sweating and conduction (17).
This would explain the negative relationship obtained
between the metabolic size and the thermorespiratory
variables and also the lower RR of the 100 PROG group
at 13:00 h and 17:00 h compared to other treatment
groups at the same time. Regression equations and
correlation coefﬁcients obtained in our study therefore
supported the established positive relation between
the RR or the RT and the ambient temperature and
the negative relation between the RR or the RT and
the animal body size. Ahmed and El-Amin (1) obtained
similar equations and relations in Zebu cows in the
dry tropical Sudan. Hamzat (7) further showed that
the thermal comfort of the WAD goats under humid
conditions is improved by shearing.
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Conclusion
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