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Abstract In this century, climate change is one of the major
problems affecting livestock productivity. This study aimed at
evaluating the effect of body coat color pattern and sex on heat
regulation and heat stress tolerance in indigenous goat breeds
exposed to solar radiation. In the experiment, 4 bucks and 4
does (8 to 9 months age) with black, white, grey and brown
coat color were selected and exposed to solar radiation during
12 days during the summer period. Water and feed were
served add libitum. The consumption were measured daily at
17:00 for each animal. Rectal temperature (RT) and rate pulse
(PR) were measured three-time (7:00, 12:00, and 17:00) every
day on each animal during the experimental period. At the end
of the experiment, blood samples were collected from the
jugular vein and immediately delivered to the lab to determine
biochemical (serum protein: albumin and globulin), and
hematological parameters. Exposing goats to temperature
variation affected the physiological, hematological as well as
biochemical parameters in all subjects. The female with a
black body coat color was mostly affected. The heat stress
induced an increase of RT and PR, an increase in water
consumption while depression in food intake was observed.
Blood platelets, hematocrits, red cell distribution, white blood
cell and albumin were damaged in goats with black coat color
compared to goats with white coat color. These variations in
physiological, hematological and biochemical parameters in
female black goat could affect its productive and reproductive
performances in high-temperature environments.
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Introduction
Livestock is one of the important sectors in the world
that contributes to about 40% of agriculture GDP and provide
livelihoods and incomes for at least 1.3 billion people
worldwide (Salmon 2018). However, climatic variations and
global warming threats are becoming major to affect the
sustainability of livestock production systems (Gaughan et al
2009). Stress is considered as the reaction of the body to
stimuli that disturb homeostasis often with detrimental effects
(Chovatiya et al 2014). It induces many unfavorable damages,
ranging from discomfort to death of the animal (Etim et al
2013). Solar radiation, high ambient temperature, and
humidity are the most important environmental stressing
factors reported in animals (Silanikove et al 2000). Nowadays,
there is clear evidence that heat stress is one of the most
important stressors affecting domestic animals especially in
the hots regions of the world (Renaudeau et al 2012). Heat
stress can markedly affect animal welfare, the productive and
productivity performances of animals in tropical and subtropical regions (Gupta et al 2016). Temperature determines
heart rates, metabolic rates, and others important factors in
animals. The effect of high temperature is further aggravated
when heat stress is accompanied by high ambient humidity
(Mayengbam et al 2016).
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Due to their multiple uses (milk production,
adaptability in marginal areas and heat tolerance), goats are
appreciated by farmers worldwide. Goat is not exigent and can
be kept by either women or children. It seems to be the only
livestock that fits well for effective utilization in the diverse
socio-economic situations of the developing countries. In
adverse climatic conditions, they perform well due to their low
body mass and small body size, low metabolic requirements,
their efficiency of utilization of high fiber forage, their ability
to reduce metabolism, and efficiency in water use (Silanikove
1997, 2000). However, the thermal environment is a major
factor that negatively affects goat performance (Alam et al
2011). Increased respiration rate and body temperature are the
most important signs for heat stress in goat (Alam et al 2011).
Excessive heat stress may cause hyperthermia and potentially
have several physiological adverse effects on the reproductive
functions (Roth et al 2002). It can also reduce meat quality,
increase oxidative stress (thereby damaging) as well as
enzymatic dysfunction (Davis et al 2001). In the livestock
sector, economical losses resulting from the increased rate of
animal mortality and the decreased rate of animal performance
(Hahn and Mader 1997).
In Ruzizi valley in particular and South- Kivu in
general (Democratic Republic of the Congo), the goat is
among the most domesticated animals raised in a traditional
management contributing to farmers’ household incomes
(Wasso et al 2018). At the same time, Ruzizi valley is the
region in South Kivu that is characterized by high ambient
temperature variation (18 and 29 ºC) with a humid and semiarid climate, and a low rainfall less than 500 mm per year.
However, there is no information on the thermoregulation
responses of goat in this part of Congo. The purposes of this
study was to determine the physiological and the biochemical
parameters for heat regulation and heat stress tolerance in
indigenous goat in Ruzizi valley in South Kivu province.
Materials and Methods
Study area
This study was conducted in Ruzizi valley (2º42’24’’
latitude South and 29º22’ longitude Est.) located in South
Kivu in the Eastern part of the Democratic Republic of Congo.
It is located between. The Ruzizi valley covers 175 000 ha
from which 80 000 ha are located in DRC where 35 000 ha are
used for Agriculture, 30 000 for pastures and 15 000 are
occupied by wetlands. The altitude varies between 773 m and
1000 m. Sandy-clay and clay-sandy are two types of soil
characterizing the area. Ruzizi valley has a tropical climate
classified as AW according to the classification of Koppen and
Geiger in 2018. The average ambient annual temperature
varies between 19 and 29º C and the average annual rainfall
less than 550mm. The average annual insolation in the Ruzizi
doi.org/10.31893/jabb.20017
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valley is of the order of 50% of the possible astronomical
insolation. The maximum insolation period (>50%) coincides
with the dry season (May to October) followed by the minimal
insolation
(41%)
in
November
and
December
(www.reliefweb.int).
Ethical approval
The study protocol was approved by the Ethical
Committee of the Université Evangélique en Afrique (UEA).
Animals and experimental design
Eight indigenous adult goats including four males and
four females were selected for the experiment. The selected
goats were aged 8 - 9 months and were not yet used for
reproduction. Bucks and does had almost the same weight (26
to 28 kg). Four experimental groups each with two local goats
(male and female) were constituted based on four body coat
color types including black, grey, white and brown due to their
effect on heat effects in livestock adaptability (Peters et al
1982).
The experimental animals were exposed to solar
radiant for 9 hours each day (from 7:00 to 17:00) for 12
consecutive days during the dry season which correspond to
the pick of heat observed. All the experimental goats were
procured locally and were housed together at the same place
for a period of one month in the same conditions (feeding,
disease control, housing) for their psychological and
physiological acclimatization.
During the day, animals were tied outside in direct
contact with solar radiant and during the night they were
returned in the house. The animals were clinically healthy and
were fed each with 3 kg of Digitaria spp (50%) and Tripsacum
spp (50%) which were selected based on their palatability by
the goats and their availability in the study area. The total
amount of food consumed was considered as the difference
between the weight of the initial quantity distributed to
animals and the weight of the quantity not consumed (refusal)
each day at the same time (17:00). The quality, quantity, time
of forage distribution and refusal measurement were respected
for all animals in the different batches. Drinking water was
available ad libitum, and each animal received the same
quantity daily. At the end of each day, the amount (in liters)
of water consumed per animals was determined by measuring
the residual of the initial amount.
Physiological parameters (rectal temperature; pulse
rate) and ambient temperature were also daily measured three
times (7:00, 12:00 and 17:00) using the digital thermometer
(TruVcare) introduced at 4 to 5cm into the animal’s rectum;
while pulse rate was recorded by observing the flank
movement of goat and later confirmed by the auscultation
method using the stethoscope in recording the number of heart
beats per minute (Schleger and Turner 1965).
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Ambient temperature variation during the experiment

and platelets distribution width (PDW) were analyzed
immediately after blood collection using an automated
MINDRAY BC 3000 machine. All these analyses were
carried out in the hematological laboratory at the “Université
Evangélique en Afrique”.

During the study period, the ambient temperature
varied proportionally with the time during the day (Figure 1).
Average temperature was low in the morning at 7:00 (in
between 21 ºC), high in the midday at 12:00 (in between 33.3
ºC) and in between 27 ºC during the evening.

Data analysis

Hematological and biochemical analysis

Results are expressed as mean±SD, and treatment
effects among experimental groups and controls were assessed
using one-way ANOVA. The differences in mean values were
compared using the Tukey HSD test at P < 0.05. Data analysis
was performed using R Console software.

Temperature (°C)

On the last day of the experiment, 5ml of blood was
quickly collected from jugular vein of immobilized animals
using the vacutainer syringes with the help of veterinarian.
Half of the blood sample was transferred into a test tube with
K3 EDTA anticoagulant for hematological parameters, while
the rest was centrifuged at 3000 rpm for 15 min and serum was
separated then frozen at -20°C for the evaluation of serum
content in albumin and globulin according to methods
developed respectively by Kaplan and Glucose (1984); Burtis
and Ashwoo (1999). Samples collected into the EDTA tubes
were used to determine hematological parameters such as:
white blood cell (WBC), red blood cell (RBC), hemoglobin
(HGB), hematocrit (HCT), mean corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH), red cell distribution
(RDW), blood platelets (PLT), mean platelet volume (MPV),

Results
Mean rectal temperature variation during the experimental
period
Mean rectal temperature (RT) variation during the
experimental days is shown in Figure 2. The variation of the
RT during the 12 days of the experiment followed the same
curve fluctuation with a high average recorded at the tenth
day.
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Figure 1 Ambient temperature variation during the experimental period for all animals.
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Figure 2 Rectal temperature variation during the experimental period in goats.
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Rectal temperature variation according to sex and coat color
The effects of heat stress on rectal temperature are
presented in table 1. Overall RT varied according to the time
in the day as well as the animal coat color and sex.
Significantly (P-value = 0.0000) high RT were recorded
during the mid-day time at 12:00 (40.69±0.54) in black
(40.95±0.50) female goat (40.98±0.51) compared to the lesser
temperatures recorded during the morning at 7:00
(38.06±0.74). However, this increase was marked in female

goats than in male goat (P = 0.0001, 0.000 and 0.0003 at 7:00,
12:00 and 17:00, respectively).
Heat stress and on pulse rate variation
As observed for the RT, the pulse rate (PR) also varied
in all individuals throughout the study period increasing in the
mid-day before declining slightly later in the day (Figure 2)
(110.46±8.05) in black (111.33±6.74) female goat
(116.33±8.94). The lowest values were mostly recorded in
white and brown male goats either for the RT or the PR.

Table 1 Rectal temperature (°C) variation (mean ±SD).
Coat color
Grey

Black

White

Brown

Sex

12:00
ab

40.82±0.48

17:00
ab

39.78±0.59ab

F

38.33±0.65

M

37.98±0.73ab

40.58±0.53abc

38.97±0.55c

Mean

38.15±0.70a

40.70±0.51ab

39.38±0.69ab

F

38.56±0.80a

40.98±0.51a

39.86±0.59a

M

37.88±0.37b

40.92±0.52a

39.35±0.79bc

a

a

39.60±0.73a

Mean

38.22±0.70

F

37.99±0.79ab

40.57±0.46abc

39.27±0.67c

M

37.77±0.74b

40.36±0.43bc

38.90±0.90c

Mean

37.88±0.76a

40.46±0.45b

39.08±0.80b

ab

a

40.95±0.50

39.26±0.60c

F

38.00±0.88

M

37.95±0.76ab

40.26±0.44c

39,27±0,59c

Mean

37.98±0.80a

40.64±0.60b

39,26±0,58b

38,06±0,74

40.69±0.54

39.33±0.72

Color

0.1983

0.0179

0.0500

Sex

0.0001

0.0000

0.0003

Color*Sex

0.0294

0.0000

0.0683

0.6510

0.3252

0.4792

0.94

0.58

1.34

Total mean
P-Value

7:00

LSD
CV (%)

Heat stress on feed and water consumption
No significant differences in feed intake and water
consumption (P < 0.05) was observed when considering the
type of coat color and sex of the animals (Table 3). However,
feed intake as well as water consumption were respectively
low and high in black goats when compared to white and
brown goats.

41.03±0.49

respectively) while lower in white goats (66.02±1.03 and
12.31±1.38, respectively). Inverse scenario was recorded for
HCT with a higher average (40.10±1.08) in white goats and
the lower (24.45±2.16) in black goats The interaction between
coat color type and sex influenced (P < 0.05) the variation in
white blood cell (WBC) which was higher in black female
(24.20±1.13) and lower in white male (17.55±4.74).

Heat stress and hematological parameters variation

Heat stress and biochemical (globulin and albumin)
parameters variation

Change in the hematological (Table 4) and biochemical
(Table 5) parameters on heat stress response in goats were
observed in this study. The sex did not have an effect on the
hematological parameters. However, there was significant
statistics difference (P < 0.05) observed on platelets (PLT),
hematocrit (HCT) and Red Cell Distribution (RDW) variation
according to the coat color type. The average of PLT and
RDW was higher in black goats (204.32±1.12 and 14.24±1.23,

Results in Table 5 revealed a significant difference (P
< 0.05) in the variation of albumin and globulin in goats
according to the coat color type. High average both for
albumin and globulin was recorded in white and brown goats
while the lower average for the two biochemical parameters
were recorded in black goats (30.78±0.59) and (0.50±0.08),
respectively.

doi.org/10.31893/jabb.20017
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Discussion
The amount of radiant heat absorbed by the animal’s
coat is partly determined by color, length and condition of its
hair (Acharya et al 1995). Physiological responses such as
rectal temperature and pulse rate were more considered as
indicators of physiological adaptability to heat stress (Sanusi
et al 2011; Al-Dawood 2017). They were recorded to be high
at mid-day compared to the morning and afternoon. This was
expected, as the mid-day ambient temperature was very high
compare to those of morning and evening. However, the rectal
temperature reported in this study remained within the normal
reference range (38-41 ºC) for tropical goats (Minka and Ayo
2016).
The highest rectal temperature and pulse rate were
recorded in black goats followed by grey goat and brown goat.
These results are in accordance to the findings of Okourwa
(2015). This implies that the highest rectal temperature
observed for black goats was due to the absorption of solar
radiation by the dark pigmentation (Okourwa 2015) while
light coat colors such as white, grey and brown have an impact
on the radiant heat loss exerting its effects on body weight and
other productive adaptability factors in livestock species

(Peters et al 1982). The rectal temperature is recognized as an
important measure of physiological status as well as ideal
indicator for assessment of stress in animals (Lefcourt et al
1986). A rise of less than 1°C in rectal temperature, as reported
in this study, is enough to reduce performance in most
livestock species (McDowell 1976). The increase in pulse rate
following animal coat characteristics was also reported by
Okourwa (2015) in sheep with black coat color (87.49
beats/min) than the sheep with light brown coat color (79.00
beats/min). This increase in pulse rate may be due to
vasodilatation of skin capillary bed and consequently increase
in blood flow to body surface areas to facilitate heat
dissipation (Wojtas et al 2014). The high pulse rate observed
in goat with black coat color could probably due to highest
rectal temperature associated with the black coat which could
exceeds the comfort zone, thereby resulting in redistribution
of blood to peripheral tissue during heat exposure (Al-Haidary
et al 2012). Considering the sex for all goats with different
body coat color type, the females were more affected by the
heat stress than bucks (P < 0.05). These results are similar to
the findings of Acharya et al (1995) in goats reared in the hot
tropic.

Table 2 Effect of solar radiation on the pulse rate (beats/minute) variation (mean ±SD).
Coat color
Grew

Black

Sex

7:00

12:00

17:00

F

91.00±10.39ab

114.33±6.71a

101.33±7.10a

M

88.33±6.92ab

108.33±5.52ab

99.33±6.11b

Mean

89.67±8.74ab

111.33±6.74a

100.33±6.56a

F

94.00±7.72a

116.33±8.94a

103.00±9.36a

ab

ab

M
White

Brown

100.00±10.09a

91.50±8.53a

114.17±9.06a

101.50±9.64a

F

86.67±11.61ab

107.00±7.06ab

103.67±5.52a

M

83.67±11.75b

104.33±6.92b

98.67±5.21b

Mean

85.17±11.53b

105.67±6.97b

101.17±5.84a

F

87.33±10.21ab

111.67±6.26ab

98.33±4.96a

M

84.33±8.94ab

109.67±8.26ab

93.00±10.67a

Mean

85.83±9.51b

110.67±7.24ab

95.67±8.58b

88.04±9.86

110.46±8.05

99.67±8.04

Color

0.0954

0.0182

0.0555

Sex

0.0556

0.0001

0.0035

Color*Sex

0.0360

0.3999

0.7444

6.4032

5.7790

5.8595

5.42

3.97

6.11

LSD
CV (%)

It has been noticed that the interaction between heat
stress and nutrition could be marked by the reduction in feed
intake which can be associated with the higher water
consumption frequency (Valente et al 2015). In addition, heat
doi.org/10.31893/jabb.20017

112.00±9.03

Mean

Total mean
P-value

89.00±8.88

stressed animals reduce their feed intake and slow down their
basal metabolism causing hypo-function of thyroid gland in
order to prevent the additional metabolic heat production
(McManus et al 2009). These results are different with the
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findings of Acharya et al (1995), McManus et al (2009),
Salama et al (2014), Bagath et al (2017), Darcan and
Silanikove (2018). However, black goats seem to have a
lowest food intake and a highest water consumption. As these
animals had the highest rectal temperature and pulse rate,
these findings can be explained by the fact where the feed
intake is an adaptive response of the animal to reduce
metabolic heat because the heat increment of feeding is an
important source of heat production. Since heat stress
increment from voluntary activity, rumen fermentation, feed
digestion, nutrient absorption and metabolism are reduced
when feed intake is less, then not as much heat needs to be
dissipated by the animals (Lu 1989). However, the productive
performances such as growth, milk yield and reproduction are

also reduced because the nutrient supply is below
requirements for production (Gupta and Mondal 2019).
Several phenotypic and genotypic traits, which can a rise over
generations through slow modifications as goats adapt to
environmental challenges, can impact with the adaptive
potential to goats in harsh environmental conditions. The
adaptive process can be expanded to include reproductive,
productive, Neuro-endocrine, physiological, behavioral,
hematological and biochemical responses which combine to
promote survival in a specific environment (Rojas-Downing
et al 2017). Several factors such as species, breed, sex, age,
nutrition, diseases, physiological stage and seasonal variations
can affect the pattern of hematological values (Bhat et al 2011;
Al-Eissa et al 2012).

Table 3 Effect of heat stress on feed and water consumption (mean ±SD).
Coat color

Grey

Black

White

Brown

Sex

Water consumption

(g/animal/12days)

(ml)

F

2087.50±140.01

2437.50±113.07

M

2095.83±132.22

2520.83±167.14

Mean

2091.67±133.24

2479.17±145.90

F

2037.50±111.04

2604.17±167.14

M

2050.00±156.67

2562.50±155.40

Mean

2043.75±132.95

2583.33±159.26

F

2087.50±156.85

2541.67±208.71

M

2112.50±122.71

2520.83±167.14

Mean

2100.00±138.31

2531.25±185.22

F

2079.17±143.75

2583.33±162.83

M

2108.33±97.31

2583.33±162.83

Mean

2093.75±120.97

2583.33±159.26

2082.29±131.39

2544.27±166.21

Color

0.2127

0.1055

Sex

0.4774

0.8726

Color*Sex

0.9153

0.5457

82.996

133.38

4.79

6.22

Total mean
P-value

Feed consumption

LSD
CV (%)

An understanding of hematological characteristics is
an important tool that can be used as a sensitive index to
monitor health status and physiological changes in farm
animals. In this study PLT, HCT and RDW were varying
according to the coat color type. WBC varied according to the
interaction between coat color type and sex. PLTs are source
doi.org/10.31893/jabb.20017

of phospholipid, which is needed for the interaction of
coagulation factors to form a fibrin clot (Singh et al 2010).
RDW width is a major indicator of heterogeneity in the size of
RBCs and PLT, respectively. It is a more specific indicator of
PLT activation since it is not elevated during single PLT
distention caused by PLT swelling (Vagdatli et al 2010).
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Table 4 Heat stress and hematological parameters variation (mean ± SD).
Coat

Sex

PLT (#)

MPV (fL)

HCT (%)

MCV(fl)

RDW (%)

PDW (%)

3.20±1.42

12.58±1.9bc

7.80±1.56

11.15±12.6

3.12±1.44

12.05±1.3c

color
White

Grey

Black

Brown

LSD
CV (%)

WBC (μl)

HGB (%)

RBC (106/ml)

(picogram)
F

66.06±1.34d

M

65.98±1.17d

0.44±0.62

39.98±1.23a

0.11±0.15

Mean

66.02±1.03

0.27±0.42

40.10±1.08

15.66±8.98

3.16±1.17

F

168.39±1.71b

0.52±0.74

25.39±1.65cd

21.50±1.41

M

167.04±0.23b

0.42±0.59

Mean

167.72±1.27

0.47±0.55

F

204.68±1.45a

0.80±1.13

M

203.97±1.07a

0.61±0.86

Mean

204.32±1.12

0.71±0.83

F

156.35±0.92c

0.47±0.66

M

155.55±0.64c

0.30±0.42

Mean

155.95±0.79

0.39±0.47

148,50±52,5
Color

22.85±0.07a

7.90±0.14

1.06±0.08

7.32±1.16

7.70±3.39

0.81±0.15

12.31±1.38

7.56±1.15

20.20±7.07a

7.65±1.08

0.93±0.18

3.50±1.36

13.17±1.5b

8.16±1.46

23.95±2.47ab

21.16±1.33

3.31±1.27

13.17±1.4b

8.16±1.35

22.45±0.07ab

7.85±0.78

1.44±0.73

26.00±2.02

21.33±1.14

3.40±1.08

13.17±1.17

8.16±1.15

23.2±1.25a

8.55±1.11

2.26±1.25

24.20±2.40d

22.26±1.53

3.53±1.85

14.31±1.5a

8.40±0.85

24.20±1.13a

9.95±0.49

3.58±3.05

22.25±1.34

3.31±1.14

14.17±1.5a

8.14±1.29

22.35±0.07a

8.95±0.64

1.15±0.19

24.45±2.16

22.26±1.17

3.42±1.26

14.24±1.23

8.27±0.90

23.27±1.67a

9.45±0.74

2.36±2.26

34.25±1.76b

20.67±1.45

3.49±1.48

12.66±1.6bc

8.14±1.41

22.33±2.23a

8.36±1.38

1.15±0.25

20.10±0.71

3.17±1.49

12.33±1.1c

8.10±1.41

23.68±2.72a

7.95±0.21

0.86±0.52

34.37±1.31

20.38±0.99

3.33±1.23

12.49±1.07

8.12±1.15

23.00±2.18a

7.80±1.96

1.00±0.37

0.46±0.55

8.03±1.02

31.23±6.74

19.91±4.9

3.33±1.07

13.05±1.3

21.42±3.87

8.36±1.38

1.64±1.36

0.0000

0.5000

0.0003

0.2133

0.1281

0.0026

0.0661

0.3209

0.4926

0.2922

Sex

0.0570

0.1390

0.1392

0.3342

0.1835

0.1182

0.5811

0.0708

0.7088

0.7749

Color*Sex

0.5217

0.8914

0.2869

0.5044

0.9176

0.5408

0.2449

0.0230

0.7329

0.3219

1.3169

0.9270

0.6665

2.097

11.897

0.5572

0.6657

7.6068

4.1531

3.7198

0.37

47.42

2.65

1.49

22.75

7.58

1.91

8.88

17.89

81.76
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40.21±1.40a

20.17±0.11

17.55±4.74b

Total mean
P-value

MCH

26.62±2.83c

24.70±2.83cd

34.50±1.41b

9.25±1.06

3.09±1.20
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Table 5 Effect of heat stress on the variation of globulin and albumin (mean ±SD).
Coat color
Grey

White

Black

Brown

Sex

Albumine (g/l)

Glucose (g/l)

F

30.60±0.57d

0.45±0.07bc

M

30.95±0.78d

0.55±0.07bc

Mean

32.18±0.57c

0.65±0.13b

F

33.70±0.99bc

0.60±0.14bcd

M

35.40±0.28a

0.75±0.07ab

Mean

34.55±1.15a

0.68±0.13b

F

32.10±0.85

e

0.65±0.07d

M

32.25±0.49e

0.65±0.21cd

Mean

d

30.78±0.59

0.50±0.08c

F

33.05±0.35cd

0.75±0.07ab

M

34.60±0.85ab

0.85±0.07a

Mean

33.83±1.04b

0.80±0.08a

32.83±1.71

0.66±0.15

Color

0.0004

0.0117

Sex

0.0268

0.2508

Color*Sex

0.1437

0.1095

1.0992

0.1534

1.54

8.52

Total mean
P-value

LSD
CV (%)

However, in this study, hematological parameters seem
to be most damaged in black coat color goats. According to
Ribeiro et al (2018), animals alter hematological parameters
to maintain a stable body temperature, i.e., to maintain RT and
PR within the limits recommended for this species and they
adjust these parameters to survive both food and water
shortages as well as high temperatures. This seem to be normal
as the black coat color goats were most affected with
physiological parameters as well as food and water
consumption.
Results of the present study have indicated that glucose
and albumin was mostly low in goats with black coat color.
These results are similar to those found by Okourwa (2015) in
black and light brown West African dwarf male sheep in
southern Nigeria. Serum biochemical parameters contribute to
the viscosity and maintenance of the normal blood pressure
and the physiological states of animals. They are also
important in the proper maintenance of the osmotic pressure
between the circulating fluid and the fluid in the tissue in order
to facilitate the exchange of materials between the blood and
cells (Ocak et al 2009). The general low values albumin
observed in goats with black coat color could be due to heat
shock and increase in blood volume to maintain both
homoeothermic peripheral vasodilatation and sweating which
subsequently caused low in plasma proteins concentration in
serum (Helal et al 2010).
doi.org/10.31893/jabb.20017

Conclusions
The increase in pulse rate frequency, the decrease in
feed intake and the increase in water consumption observed
may be considered the main mechanism for control of thermal
stressed black goats under the imposed environmental
conditions characterized by the high temperature. However,
these changes affect negatively hematological and
biochemical components that can negatively affect goat
production and productivity. Goats with white and brown coat
color had shown an impact on the radiant heat loss that could
exert its effects on body weight and other productive
adaptability factors.
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