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Influence of age on haematological and biochemical blood
profiles of black Bengal goats (Capra hircus)
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Abstract

The study was conducted to know the effects of age on haemato-biochemical profiles in
Black Bengal (BB) goats. Fifty BB goats were equally divided into five groups: group A
(control, 3 years), group B (>3 - 5 years), group C (2-<3 years), group D (1-<2 years) and
group E (<1 year). Most of these haemato-biochemical parameters were within the normal
range of reference values, except Albumin and ALP. The significantly (P<0.01) higher
concentrations of RBC (17.9 = 0.2 Million/cu mm), WBC (14.4 £ 0.3 Thousands/cu mm),
Haemoglobin (9.0 £ 0.2 gm/dl) and PCV (29.9 £ 0.2%) were found in group B. The
percentage of Neutrophil (35.2 £ 0.4%), Eosinophil (1.0 £ 0.0%) and Basophil (0.6 + 0.0%)
were higher in group E. Percentage of Lymphocyte (60.0 + 0.4 %) and Monocyte (3.5 *
0.2%) was higher in group B than other younger groups. The significantly (P<0.05 and
P<0.01) higher concentration of total protein (74.7 = 0.2g/L) and globulin (46.3 £ 0.5 g/L)
respectively, were in Group B. Albumin (28.4 * 0.2g/L) and ALT (223 + 0.5 U/L)
concentrations were significantly P<0.02) higher in Group E than other groups of goat.
(Bangl. vet. 2022. Vol. 39, No. 1 - 2, 43 - 53)

Introduction

The haematological and biochemical profiles are important parameters to monitor
and evaluate the health status of BB goats (Al-Eissa ef al., 2012) and other animals
(Madan et al., 2016). The profiles of small ruminants have been shown to be
significantly influenced by factors including age, diet, stress, gender, and genetics
(Mohammed et al., 2016). Profiles can be used to measure transportation stress as well
as the immune status of BB goats (Ambore et al., 2009). There is considerable
information about the normal parameters of BB goats, but the values vary according
to age (Piccione et al., 2007), environment (Arfuso et al., 2016), sexual maturity and
management (Sharma and Kataria, 2012).

Haematological values are widely used to determine the physiological adaptation and
the systemic relationship of goats (Al-Bulushi et al., 20017) and rabbits (Shah et al.,
2007). As there are no comprehensive reports on blood parameters in this breed of
goats, this study was carried out to learn about the haematological and biochemical
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blood profiles of BB goats in Bangladesh of different age groups, and to assist
veterinarians in the selection of the best treatment for Bangladeshi BB goats.

Materials and Methods

Ethical approval
The study was carried out with the approval and compliance of the Animal
Experimental and Ethics Committee (AEEC) of Veterinary Science at Bangladesh
Agricultural University (BAU), Mymensingh (AWEEC/BAU/2019(54) on 26
December 2019).

Selection of goats
Fifty BB goats of various ages were randomly selected from the local market in
Mymensingh Sadar, Bangladesh. Animals were equally distributed into five groups:

Group A: 3 years old, body weight 25-30 kg and used as control for standard data
without any surgical intervention;

Group B: >3 to 5 years old, body weight 30-35 kg;
Group C: 2 to <3 years old, body weight 20-25 kg;
Group D: 1 to <2 years old, body weight 10-15 kg and
Group E: Less than 1-year-old, body weight 8-10 kg.

The goats were allowed to graze on pasture approximately eight hours daily along
with 300 gm hand-formulated concentrates per head per day supplied in two splits,
and were allowed clean drinking water ad libitum.

The goats were dewormed with anthelmintic, Endex®vet (Triclabendazole 900 mg +
Levamisole 600 mg), Novartis Bangladesh Limited. Doses: 19.5 mg per kg body (1
bolus per 41-75 kg body weight). For external parasites goats were dewormed with
A-Mectin Plus Vet® injection (Ivermectin BP 10 mg & Clorsulon USP 100 mg, The
ACME Laboratories Ltd, Dhaka, Bangladesh, doses: 1 ml per 50 kg body weight in a
single dose) every four months. Goats were vaccinated against Tetanus (Tetanus
Vaccine®, Dano Vaccine and Biologicals Pvt. Ltd, India) and Peste Des Petis Ruminants
(PPR-Vac®, Livestock Research Institute, Mohakhali, Dhaka, Bangladesh) following
acclimatization for 2-3 weeks.

Sample collection

Ten millilitres of blood were collected by jugular venipuncture, separated and kept in
two tubes, one of with EDTA for haematology and the other SS (serum separator)
tubes (Guangzhou Improve Medical, China) for biochemistry. A cooling box was used
for transportation of blood samples.
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Haematological analysis

Blood for haematology was prepared with a blood lysing buffer approved for use
with goats” blood (Concentrated Lysing Reagent, SEAC, Florence, Italy). The RBC,
WBC, haemoglobin, Differential Leukocyte Count (DLC), volume MCV and PCV
were determined within 45 minutes of sample collection using the CELL-DYN 3700
analyser (Abbott Diagnostics).

Serum biochemical analysis

The serum was extracted and kept frozen at -20°C. A Vet Scan VS2 analyser (ABAXIS,
USA) measured total protein, albumin, globulin, blood urea, phosphorus, creatinine,
ALT, ALP, AST and GGT.

Statistical analysis

All parameters were expressed as Mean + SEM (Standard Error of Mean). To compare
data between the groups, independent sample t-test was performed using Statistical
Package for the Social Science (SPSS) version 20.0. The effects of age on biochemical
parameters and haematology and immunological profiles of Black Bengal goats were
analysed by one-way analysis of variance (ANOVA). Probability P<0.05 and P<0.01
was considered as statistically significant and highly significant respectively.

Results and Discussion

Standard haematological parameters in BB goats

The haematological parameters of BB goats (control group A) are presented in Table 1.
The results were determined as mean * SE with their reference values.

Table 1: Haematological parameters of BB goats (control group A) (Mean * SE) in

Bangladesh
Parameters | Concentrations | Reference values* (Physiological value)

RBC (Million/cu mm) 16.6+04 8-18
Haemoglobin (gm/dl) 69+0.3 8-12
WBC (Thousand/cu mm) 12.3+04 3-13
Neutrophil (%) 35.6+0.8 30-48
Lymphocytes (%) 58.9+0.8 50-70
Monocytes (%) 33x02 0-4
Eosinophil (%) 1.3+0.2 1-8
Basophil (%) 09+0.2 0-1
MCV (U/L) 30.2+05 33-39
PCV (%) 27.7+04 24.5 - 30.4

PCV = Packed Cell Volume; Hb = Haemoglobin; RBC = Red Blood Cell; WBC = White Blood Cells;
MCV = Mean Corpuscular Volume; *According to Feldman et al. (2002), (Schalm’s Veterinary
Hematology. Philadelphia. Baltimore, New York, London, Buenos Aires, Hong Kong, Sidney,
Tokyo: Lippincott Williams and Wilkins).
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In BB goats (control group A) total RBC, haemoglobin, total WBC, Neutrophils,
Lymphocyte, Monocytes, Eosinophil, Basophil, MCV and PCV were within reference
values (Feldman et al., 2002) and are presented in Table 1.

This result was supported by the previous studies of Bulushi et al. (2017) and Shaikat
et al. (2013).

Haematological parameters of BB goats according to age

The age-related haematological parameters are presented in Table 2. RBC, WBC,
Haemoglobin and PCV in group B were significantly (P<0.01) higher than in other
groups. There was no significant (P>0.05) difference in Neutrophils, Lymphocytes,
Monocytes and MCV between the age groups. Eosinophils and basophils in group E
were significantly (P<0.05) higher than in group B but there was no significant
difference between B, C and D or C, D and E (Table 2).

Table 2: Haematological properties of BB goats according to age in Bangladesh (Mean * SE)

Parameters Concentrations P |Level of
values | Signifi-
cance

Group B | Group C | Group D | Group E | Normal
(Bto5 (2to3 (1to2 (<1year) | Ranges/
Years) years) years) Reference

values*

RBC (million/cu mm) 17.9+0.22 158+02b 129+02¢ 11.7+02¢ 8-18 0.000 *
WBC (thousand/cumm) 144 +0.32 121+02> 94+0.2¢ 6.8+0.2d 8-12 0.000 **
Haemoglobin (gm/dl) 9.0+022 6.1+02> 6.6+02> 54+0.7 3-13 0.008 *

Neutrophil (%) 352404 358+06 376+06 396+09 30-48 0363 NS
Lymphocytes (%) 60.0+04 591+04 574+06 542+09 50-70 0113 NS
Monocytes (%) 35402 32403 31303 3103  0-4 099 NS
Eosinophil (%) 1.0+00c 13+01Ib 13401 21+02b  1-8 0029  *

Basophil (%) 06+00c 06+01c 05+01b 08401 0-1 0024  *

MCV (U/L) 3094042 296+04% 285+03b 273+04> 33-39 0142 NS
PCV (%) 2994020 286+03% 245402 240+02c 245-304 0000  **

Different superscript letters in the same row differ significantly and a>b>c. NS = Not significant
(P>0.05), * = Significant at 5% level of probability (P< 0.05), ** = Significant at 1% level of probability
(P<0.01). PCV = Packed Cell Volume; Hb = Haemoglobin; RBC = Red Blood Cell; WBC = White
Blood Cells; MCV = Mean Corpuscular Volume; MCH = Mean Corpuscular Haemoglobin; MCHC =
Mean Corpuscular Haemoglobin Concentration; *According to Feldman et al. (2002).

The BB goats of 3 - 5 years of age (group B) had a significantly higher concentration of
RBC (17.940.2 million/cu mm) than in the BB goats of less than 1 year (group E),
which had the lowest concentration of RBC (11.7+0.2 million/cu mm). These findings
back those by Shaikat et al. (2013) and Zumbo et al. (2011). The RBC count was higher
than that of Piccione et al. (2010) findings. The age differences are due to maturation in
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lymphoid system (Pomoroksa-Mol et al., 2020). Lower RBC counts in younger goats
may be accompanied by deficiency of some vitamins and iron (Bulushi et al., 2017).

Shaikat et al. (2013) concurred with the present findings of haemoglobin content, but
Piccione et al. (2010) found a higher Hb content in their studies. In the current study,
the haemoglobin concentration was lower than the result obtained for Kano and
Borno goats (Njidda ef al., 2013). The haemoglobin concentration in group B was
significantly higher than other groups and this is consistent with the study of Njidda
et al. (2013). Adult goats' blood had a higher oxygen-carrying capacity (Njidda et al.,
2013).

In adult goats total WBC counts were within the normal ranges as indicated by
Feldman et al. (2002) and Mohammed et al. (2016), though the values were lower than
Bulushi ef al. (2017) and higher than Tambuwal ef al. (2002). The total WBC counts in
adult goats were higher than in younger ones, which are supported by the study of
Mohammed et al. (2016). The higher values of WBC in adult goats suggest a stronger
immunity in adult goats (Njidda et al., 2013). In the current study, younger goats had
fewer WBC than those in Zumbo et al. (2011) and this may be due to geographical
variations.

The result showed higher lymphocytes count in adult goats, but higher neutrophils
count in younger goats. Similar findings were observed by Pradhan (2016). The
monocyte percentage agreed well with the study by Njidda et al. (2013). The monocyte
percentage was lower than that of Shaikat ef al. (2013) in adult goats and greater than
that of Piccione et al. (2010) and these may be due to geographical variations. The
monocyte percentage was higher in group B than in other groups, as supported by
Njidda et al. (2013). The Eosinophil and Basophil percentages agreed with the findings
of Bulushi et al. (2017). The eosinophil and basophil counts were higher in group E
than in other groups and were supported by Pradhan (2016).

The study demonstrated considerably greater levels of MCV in older goats (group B)
compared to younger ones. These findings are backed by Shaikat ef al. (2013) but
disagree with the study of Elitok (2012). The MCV value of the current investigation
was significantly greater than that of Zumbo et al. (2011) who used Messinese goat
kids and their dams. This variation may be due to breed and geographical variation.
The values of MCV considerably increased, while decreased in MCHC, indicated
macrocytic and hypochromic anaemia (Barger, 2003), it means that the goats in
Berger’s study were suffering from anaemia. PCV values were similar to the findings
of Azab and Abdal-Maksoud (1999), but higher than that of Tambuwal et al. (2002).
The highest PCV content was observed in group B, and this was supported by
research of Shaikat et al., (2013). Higher PCV values can occur due to high ambient
temperature (Isidahomen et al., 2010) or a decrease in the volume of plasma (Njida
et al., 2013).
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Standard biochemical parameters in BB goats in Bangladesh

The values of biochemical parameters of BB goats (control group A) are presented in
Table 3. The results were determined as mean + SE with their reference values.

Most of the parameters were within the normal reference values. Only Albumin and
ALP were slightly lower. All the parameters except Albumin and ALT were within
the ranges described by Feldman et al. (2002) and Mohammed et al. (2016). These
results agreed with the findings of Blushi et al. (2017).

Table 3: Biochemical parameters of BB goats (control group A) in Bangladesh (Mean * SE)

Parameters ‘ Concentrations | Reference values*
Total protein (g/L) 72.7+0.5 545-74
Albumin (g/L) 30.2+0.6 404-614
Globulin (g/L) 425+0.5 22.7 - 60
Phosphorus (mg/dl) 3.0£0.1 2-51
Urea (mg/dl) 320+04 21.1-484
Creatinine (mg/dl) 0.8+0.0 0-1
ALT (IU/L) 209+0.3 12.8-39.7, 20 - 360!
ALP (IU/L) 921+04 20 - 3601
AST (IU/L) 114.8+0.5 93 - 387
GGT (IU/L) 37.5+09 80 - 1701

ALT = Alanine aminotransferase, ALP = Alkaline phosphatase, GGT = Gamma-glutamyl
transferase, AST = Aspartate aminotransferase. *According to Feldman et al. (2002), (Schalm’s
Veterinary Hematology. Philadelphia. Baltimore, New York, London, Buenos Aires, Hong Kong,
Sidney), Tokyo: Lippincott Williams and Wilkins. Kiran et al., 2012

Biochemical parameters of BB goats according to age in Bangladesh

The biochemical parameters of BB goats of different ages are shown in Table 4. The
concentration of total protein in groups B, C and D was significantly (P<0.05) higher
than in group E but there was no significant difference between the groups B, C and
D. The concentrations of Urea and AST were significantly (P<0.05) higher in group B
than in other groups.

The concentrations of Albumin (37.2 £ 0.7 g/L) and ALT (29.7 £ 0.6 U/L) were
significantly higher in group E at 1% and 5% level of probability, respectively, than in
other groups. The concentrations of Globulin (46.3 £ 0.5 g/L) were significantly
(P<0.01) higher in group B than other groups. There was no significant difference in
the phosphorus concentrations of the different groups. The creatinine concentration in
group B, C and D was significantly (P<0.01) higher than group E (Table 4).

The total protein content was comparable to that of Pradhan et al. (2016), but greater
than that of Mohammed et al. (2016). However, a higher protein concentration has
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been reported by Elitok (2012). These are caused by high grain intake, dehydration,
and exposure to high temperatures (Zubcic, 2001).

The highest protein concentration was in group B and the lowest in group E, which is
supported by Elitok (2012). Serum proteins vary with goats” age (Kaneko et al., 1997).
The concentrations of serum albumin and globulin were in agreement with the results
of Pradhan, (2016) but higher albumin and globulin concentrations were found by
Khan et al. (2016) and lower serum albumin was found by Daramola et al. (2005). Low
albumin caused by dehydration and retinol deficiency (Njidda et al., 2013). The
albumin values were found higher in group E (<1 year) and the lowest concentration
was in group B (>3 to 5 years). This result is supported by Greenblatt (1979) who
reported the reduced serum albumin concentration in the elderly patient. The
globulin concentration was higher in adult goats and lower in young goats. This result
supports a study of Elitok (2012). Albumin values decreased progressively with the
advancement of age (Myer and Ehrich, 1992) due to elevated blood osmotic pressure,
as because increased osmotic pressure of the blood signals the liver to reduce albumin
production (Myer and Ehrich., 1992).

Table 4: Biochemical blood parameters of various age groups of BB goats in

Bangladesh (Mean + SE)
Parameters Concentrations P Level
Group B Group C Group D Group E  |Reference values ,Of £
(3 to 5 years)| (2-3 years) | (1-2 years) | (<1year) | values Slcir;lt
1

Total protein (g/L) 74.7+0.52 72.0+0.92> 68.7+0.7c 645044 545-740 0.002 **
Albumins (g/L) 284+0.2¢ 313+05bc 324+04> 372+0.72 404-614 0.002 *
Globulins (g/L) 469+0.52 408=x0.76 363£03c 273+094 227-60.0 0.000 **
Phosphorus (mg/dl)  3.1+0.2 27+01 2402 2102 02-5.1 0267 NS

Urea (mg/dl) 324+04> 238%03b 21.0£02¢ 18803 21.1-54  0.000 *

Creatinine (mg/dl) 0.8+0.02  0.8+0.12> 0.8 £0.0 0.7 +£0.1c 0-1 0.000 *

ALT (U/L) 223 +£0.5bc 237+04bc 253+0.5> 29.8+0.62 12.8-47, 0.001 *
20-3601

ALP (U/L) 955+ 0.5 97.0%0.7abc 983 £0.72b 101.3+1.1a 20-3601  0.025 *

AST (U/L) 1162 +042 101.5+1.1> 91.8+13c 785+194 93-387  0.000 *

GGT (U/L) 409+1.00 38.0x0.72> 36.9+09ab 334x09> 80-1701 0.232 **

Different superscript letters in the same row differ significantly and a>b>c. NS = Not significant
(P>0.05), * = Significant at 5% level of probability (P<0.05), ** = Significant at 1% level of probability
(P<0.01). ALT=Alanine Aminotransferase, ALP = Alkaline Phosphatase, AST = Aspartate
Aminotransferase; GGT = Gamma-glutamy] transferase.

The phosphorous content was less than that of Rice and Hall (2007). The urea
concentration was in agreement with Elitok (2012) but lower than Shaikat et al. (2013).
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Urea concentrations were significantly higher in group B than in other groups. This
supports Shaikat et al. (2013), but was different from the findings of Elitok (2012).

The increased serum urea level could be related to excessive tissue protein catabolism
caused by protein deficiency (Njidda et al.,, 2013). Serum creatinine was lower than
reported by Mohammed et al. (2016). The creatinine concentration was higher in the
adults than in the young goats. Similar findings were obtained in the study of Elitok
(2012). Creatinine levels in blood serum may be affected by variations in feed energy
and protein (Mohammed et al., 2016) and may be associated with protein metabolism
due to their large muscle mass in adult animals (Myer and Ehrich, 1992).

The mean values of serum enzyme activity of ALT, AST, ALP, and GGT in goats were
within the normal ranges cited by Feldman et al. (2002) and Kiran et al. (2012). The
average values of ALP were higher than those of Daramola et al. (2005) and lower
than those of Bulushi et al. (2017). This could be due to variations in blood pH and
diseases (Kelly, 1974). Serum GGT values were within the reference range of Latimer
(2011) but slightly lower than Bulushi et al. (2017). The higher values of ALT and ALP
were in younger goats than in adults, as supported by Pradhan (2016). It may be due
to more extreme bone remodelling and enzyme spills from developing bones and
intestines into the blood (Elitok et al., 2004). Serum AST and GGT levels were higher
in adult goats than in the younger ones. The same findings were observed in Bhat
et al. (2014). These variations are used as predictors of physical stress and
hepatocellular injury (Temizel et al., 2009).

Conclusions

It is concluded that the age of the BB goats had a significant impact on the biochemical
and haematological indices. Result of this study will assist better understanding of
age-related haematological and biochemical indices for clinical management of BB
goats. Further study will be required to confirm the values based on gender, seasons,
and other environmental factors.
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