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1. INTRODUCTION

India contains second largest population of goat. Goat farming is
one of the backbone of Indian farming industry specially in rural areas. There
are over 880 million goats around the world, out of which India has over 126
million goats (14.31%) of 23 defined and non-descript breeds that are adapted
efficiently in different agro-climatic conditions all over the country (CIRG,
2012). There are over 9 million goats (DAHD, 2007) in Madhya Pradesh,
Sheep and goat contributes for a significant percentage (about 0.5-5.0%) to
total output of livestock sector in India.

Anaemia is common and important clinical presentation in goats
characterized by pale mucous membrane, exercise intolerance, weakness,
tachycardia, reduced growth and body weight. It is a condition which silently
kills the production capabiliies and reproductive traits and suppresses the
resistance power of animals. Major cause of anaemia include internal and
external parasitism, haemoprotozoan diseases and nutritional deficiencies
(Anumol et al., 2011).

The blood sucking lice are permanent, host specific
ectoparasites of mammals. They can be responsible for economic losses by
inducing patho-physiological changes in their hosts, ie. weight loss, hide
demage and mild to severe anaemia, hypo-proteinaemia, nutritional
deficiencies and reduced vigour (Sarkar ef al., 2010).

Nutritional anaemia in goats occurs due to deficiency of iron,
copper and cobalt (Chaudhary et al,, 2008). Iron deficiency leads to clinical or
subclinical anaemia, poor growth and increased susceptibility to enteric and
respiratory diseases (Radostits ef al, 2010). Once change occurs either in
mineral input or its utilization, the whole animal profile gets disorted which can
result in anaemia. Copper is required for cellular respiration, blood formation,
proper cardiac function, connective tissue development, myelination of spinal
cord, keratinization and tissue pigmentation. The only known function of
cobalt (Co) is its participation in metabolism as a component of vitamin Byz,
thus the sign of Co deficiency are in reality signs of deficiency of this vitamin.
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It promotes red blood cell synthesis and maintains nervous system integrity
(Singh ef al, 2007). In ruminants, vitamin Bs; is synthesized by rumen
microflora where Co is essential for maintenance of normal number and type
of these microflora (Sharmin et al., 2004).

Vitamin A, a fat soluble vitamin, is necessary for the
maintenance and functioning of many body tissues especially for growth and
proliferation of epithelial cells. Prolonged vitamin A deficiency in animals
negatively affects haemopoiesis, with gradual replacement of bone marrow by
fibrous tissue (Hodge et al, 1978). Vitamin A appears to be involved in
pathogenesis of anaemia by diverse biological mechanism, such as the
enhancement of growth and differentiation of erythrocyte progenitor cells,
potentiation of immunity to infection and reduction of anaemia of infection and
mobilization of iron stores from tissues (Semba and Bloem, 2002). Vitamin A
treatment increases the production of erythropoietin and mobilizes iron from
existing stores to support increased erythropoiesis (Zimmermann et al., 2006).
Strong correlation between vitamin A status and haemoglobin level have been
demonstrated. Supplementation study with vitamin A alone reported a
beneficial effect on haematopoiesis and haemoglobin status. Keeping in view
of the above facts, the work was proposed with following objectives:

. To study the incidence of anaemia in adult goats.

. To study the efficacy of vitamin A with conventional haematinics in
anaemic goats.



2. REVIEW OF LITERATURE

2.1 Prevalence

Kumar et al. (1994) reported that the prevalence of two
phthirapteran species, Bovicola caprae and Linognathus africanus, in 1048
goats from Dehradun (India) was 79.20 and 38.00 per cent, respectively.
Prevalence of both species was higher on visibly weaker and less hairy goats.

Machinder (1998) recorded overall incidence in 214 goats, of
which 15.83 per cent suffered from anemia. The highest incidence of anaemia
was recorded due to helminth parasites (7.64%) followed by nutritional
deficiency (5.12%) and haemoprotozoan infection (2.56%). Age wise 6-9
months of age (25.00%) followed by 9-12 months (16.66%) and above 12
months (11.34%), respectively.

Saleem (2000) recorded overall incidence of anaemia in out of
270 goats screened as 18.88 per cent. The highest incidence was recorded
due to endoparasitic infestation (11.85%), followed by ectoparasitic infestation
(3.70%) and nutritional deficiency (3.33%), respectively. Age wise incidence
was highest in 8-12 months (27.27%), 12-24 months (21.15%), 24-36 months
(20%) and 36 months and above age (6.25%), respectively.

Rajkhowa and Hazarika (2002) studied effect of age, sex and
season on the prevalence of anaemia in goats. Out of 198 goats examined,
96 were found to be positive for anaemic conditions showing an overall
incidence as 48.80 per cent. Prevalence of anaemia was highest in goats
aged 7 months to 1 year (79.24%) followed by 3 to 6 months (54.34%), 110 2

years (36.00%) and lowest in goats aged above 2 years (22.44%). The overall
prevalence of anaemia was non-significant (50.00%) in female as compared

to male (46.87%).

Shinde and Rajguru (2008) studied overall prevalence of
parasitic anaemia in goats as 20.68 per cent in Maharashtra, India.

Sarkar ef al. (2010) studied epidemiclogy and pathology of
ectoparasitic infestations in Black Bengal goats in different areas of
Mymensingh and Gaibandha districts, Bangladesh from December, 2008 to
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November, 2007. A total of 125 Black Bengal goats were examined. Among
them 81 (72.80%) were infested with one or more species of ectoparasites.
Six species of ectoparasites were identified, of which four species were
arachnids, namely Heamaphysalis bispinosa (34.40%), Boophilus microplus
(27.20%), Rhipicephalus sanguineus (7.20%), and Psoroptes cuniculi (5.60%)
and two species belonged to the class Insecta namely Damalinia caprae
(20.80%) and Linognathus stenopsis (18.40%).

Singh ef al. (2010) conducted a survey on 96 goats, raised in

different farms in Jammu, India. After screening. 29 were found anaemic
(30.20%).

Anumol ef al. (2011) studied 250 anaemic goats and found 102
(40.80%) were having endoparasitic infestation, 54 (21.60%) were infested
with ectoparasites and 20 (8.00%) were infested with coccidiosis.
Haemoparasitic infestation was noticed in 67 (26.80%) animals and 7 (2.80%)
were not having any parasitic infestation.

Shalini (2011) studied the prevalence of anaemia in goats. Out
of 58, 24 goats were found positive for anaemic condition showing overall
prevalence as 41.37 per cent. The highest incidence of anaemia was
recorded due to nuiritional deficiency (27.51%) followed by endoparasitic
(10.34 %) and ectoparasitic infestations (3.45%).

Anumol ef al. (2012) studied the prevalence of endoparasites in
anaemic goats. Out of 250 anaemic goats subjected to detailed faecal sample
examination, 122 (48.80%) exhibited one or more endoparasitic infestation.

Gin et al, (2013) conducted a prevalence study on caprine
pediculosis. The screening revealed an overall 49.88 per cent prevalence of
pediculosis in indigenous goat population. The prevalence of lice was higher
in female (53.49%) than the male (43.70%).

Padmaja el al. (2013) recorded prevalence of dermatological
disorders in caprine. Out of 850 goats examined, 190 (22.35%) had
dermatological disorders of different causes. Amongst the dermatological
disorders identified, tick infestation (29.47%) was highest followed by lice
infestation (18.42%), allergic dermatitis (13.16%), scabies (11.05%),
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contagious ecthyma (8.95%), goat pox (7.89%), impetigo (6.32%),
demodicosis (3.16%), dermoid cyst (1.05%) and udder papillomatosis
(0.53%).

Sharma (2013) found an overall prevalence of Gl nematode
infestation in goats as 85.42 per cent in Jabalpur.

Singh et al. (2013) studied the prevalence of gastrointestinal
parasitism in sheep and goats in and around Mathura, India. Out of 190 goat
sample processed, 131 samples were found positive for Gl parasites.

lgbal et al. (2014) studied the prevalence and impact of
ectoparasitic fauna infesting goats (Capra hircus) of district Toba Tek Singh,
Punjab, Pakistan. Overall prevalence was found 11.14 per cent (448/4020).
Among various ectoparasites, ticks (33.58%) were found predominant as
compared to lice (9.58%), fleas (6.84%), mites (3.23%) and flies {2.49%).

2.2 Clinical Examination

Green et al. (1993) detected anaemia in housed lambs by
clinical and haematological investigation. Conjunctival pallor was used as a
clinical test for anaemia and the results indicated that this had high specificity
(91-95%) and low sensitivity (53-55%).

Satale (2001) observed reduced appetite, pallor of mucous
membrane, ruffled hair coat, loss in body weight, exercise intolerance and
skin tucked to bones (hide and skin condition) in anasmic goats.

Dede ef at, (2003) studied alterations in the serum concentration
of Cu, Zn, Ca and P in 20 goats naturally infested with lice and 10 healthy
goats. Hair loss, anaemia, cachexia and anorexia were observed in infected

goats.
Villaquiran et al. (2004) evaluated Body Condition Score (BCS)
for health assessment in goats, ranging 1.0 to 5.0. A BCS of 1.0 is a

extremely thin goat with no fat reserves and a BCS of 5.0 is a very obese
condition goat. BCS of 1.0, 1.5, or 2.0 indicate a management or health

prablem.



Islam et al. (2005) evaluated the efficacy of haematinics viz.,
copper sulphate, fermous sulphate and cobalt sulphate on general body
conditions and some haematological parameters in sheep and goats and
observed that there was gain in weight after the treatment.

Petkov et al. (2005) studied clinical morphological effects of
enzoolic ataxia in adult goats and new born kids in Bulgaria. They recorded a
fall in body temperature, increased heart and respiration rate.

Anish ef al. (2006) observed that the kids with severe cat flea
infestation particularly on the chest, abdomen and legs were restless, weak,
had poor growth rate and a dull rough coat.

Shinde (2007) observed elevated respiratory and pulse rate,
pallor conjunctival mucous membrane, loss of appetite followed by rough and
scaly skin coat, decreased body weight, exercise intolerance and emaciation.
CQualitative and quantitative coprological examination revealed prevalence of
gastroniesinal nematodes in and around Hyderabad as 43.10 per cent in
goats.

Puri ef al (2008) observed a anaemic goat suffering with
helminthiasis that exhibited the signs of anorexia, weakness, diarrhoea
muscular weakness, dullness, rough body coat, depression and emaciation.
On clinical examination the goat had normal rectal temperature and
respiration, elevated heart rate 110/minute, pale mucous membrane of
conjunciivas and gums.

Radostits ef al. (2010) reported normal values of temperature,
respiration and pulse rate in goats as 103.0 ‘F, 25-30/minute and 70-
80/minute, respectively.

Bahrami et al. (2011) studied that helminthes are an important
cause for reducing the body weight and producing the disease, anaemia in
young or debilitated animals.

Shalini (2011) observed major clinical signs in anaemic goats
were pallor mucosae of conjunctivae, loss of appetite, exercise intolerance,
emaciation, rough skin coat, tachycardia and tachypnoea.
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Goklaney ef al. (2012) conducted experiment on 8 weak and
anaemic goais. The animals exhibited pale mucous conjunctivae, rough hair
coat, dullness, depression, tachycardia and pulse with large amplitude. The
mean rectal temperature, pulse and respiration rate in anemic goats were
104.0240.24 °F, 89.00£0.84 rate/minute and 27.37+0.94 rate/minute,
respectively.

23 Haemoglobin, Total erythrocyte count, Packed cell volume, MCV,
MCH and MCHC

Machinder (1998) recorded the mean value of MCV, MCH and
MCHC in caprine anaemia due to helminthiasis as 28.22+0.63 fl, 7.90£0.26 pg
and 28.22+0 88 per cent respectively.

Sandhu ef al. (2001) evaluated the physiological and haemato-
biochemical indices in apparently healthy goats maintained on wheat straw
mixed with starch and urea. The analysis revealed overall means of MCV,
MCH and MCHC as 25.01+10.90 fl, 7.85:£0.13 pg and 33.05£2.05 per cent,
respectively.

Islam et &l. (2005) evaluated the efficacy of haematinics viz.,
copper sulphate ferrous sulphate and cobalt sulphate on general body
conditions and some haematological parameters in sheep and goat and
observed that MCV, MCH and MCHC increased significantly to 21.88+0.16 fl,
7.2820.05 pg and 33.320.09 per cent, respeclively after treatment with

haematinics as compared to those of control.

Shinde (2007) revealed that there was significant increase in
mean value of Hb, TEC and PCV in all groups of anaemic goats treated with
iron preprations.

Olayemi et al. (2009) conducted a study to know the effect of
management practices and sex on the haematological parameters of the
West African Dwarf goat. Haematological values of this breed of goat were
evaluated under the intensive and extensive systems of management. The
MCV 22.1742.53 fl and MCH 6.92+0.98 pg were significantly higher (p<0.01)
in the intensively managed goats. The MCHC was similar in both the groups.



Singh ei al. (2010) studied mean value for Hb and PCV of
anaemic goats. They were 6.49:0.30 g/dl and 21.5040.28 per cent
respectively and increased significantly to 7.43+0.12 g/dl and 27.0+1.00 per
cent respectively after iron (Iron Sorbitol+Folic acid+Vit.B1;) administration.

Goklaney et al. (2011) observed a significant decrease in Hb,
PCV, TEC, MCV, MCH and MCHC in 8 goats showing symptoms of anaemia
and emaciation.

Shalini (2011) reported significant increase in mean value of Hb
(g/dl), PCV (%), TEC (millions/pl) and MCHC (%) of different treatment groups
treated with different haematinics.

Goklaney et al. (2012) treated 8 weak and anaemic goats with
COFECU plus one tablet given daily orally for 30 days. The haemalological
analysis revealed significanct lower values of Hb (7.37+0.16 g/dl), PCV
(23.37+0.56%), TEC (8.12+0.18 million/ul), MCH (9.10£0.30 pg) and MCV
(28.82£0.80 fl) in anaemic goats before treatment as compared to healthy
goats.

Zamfirescu et al. (2013) observed that the Hb and PCV values
were smaller in both sexes (8.184£0.27 in female and 8.240.17 in male) as well
as the PCV (14.37%£0.36 in female and 15.5+1.6 in male) on apparently
healthy goats, MCHC was higher in the female than male goats (43.65£1.01
in male and 44.09+1.21 in female).

24  Serum total protein, serum albumin and globulin

Kumar ef al. (2005) observed significant decrease in plasma
total protein, albumin and globulin level with parasitic disease such as
haemonchosis, coccidiosis, moneizia infestation and mange infestation in

goats.

Tanritanir et al. (2009) studied some biochemical parameters
and vitamins level in the hair goats naturally mix-infested with endo-
ectoparasities (Linognathus africanus and Trichostrongylidae spp.). As a
result, concentrations of retinol, sodium, potassium, calcium and albumin
were lower (p<0.05) and activity of alanine aminofransferase was higher
(p<0.05) in infested goats as compared to control group. There was no
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statistically significant difference in the concentration of vitamin Da,
tocopherol, total protein, glucose and activity of aspartate aminotransferase
and alkaline phosphatase between infested and control group.

Bahrami et al. (2011) studied nematode infestation in goats and
its economic treatment. The average level of total plasma protein in control
group was 7.99+0.70 g/dl and in treatment group was 6.57+0.34 g/dl. The
level of total protein was 15 per cent lower in treatment group. Hypo-

proteinaemia was statistically significant.

Goklaney et al. (2011) ocbserved a significant decrease in serum
total protein, albumin, globulin, albumin globulin ratio and blood glucose in

anaemic goats,

Bordoloi et al (2012) observed change in the haemato-
biochemical pattern due to expenmentally induced haemonchosis in Sahabadi
sheep. There was a significant decrease in Hb, PCV, TEC and serum protein
concentration (serum albumin and serum globulin).

Goklaney et al. {2012) observed the values of total serum
protein (5.4240.19), albumin (2.2840.02) and albumin globulin ratio
(0.74+0.04) n anaemic goats were (p<0.01) lower as compared to healthy
control.

Shama and Puri (2013) worked on 300 Marwari goats of both
sexes (-3 years of age to study the changes in serum total protein, albumin,
globulin, albumin globulin ratio, urea, creatinine and total bilirubin during
extreme hot and moderate climatic conditions. Overall mean values of total
protein (g/dl), albumin (g/dl), globulin{g/di), albumin globulin ratio and urea
(mg/dl), cresatinine (mg/dl) and bilirubin (mg/dl) were 4.4110.04, 2.62+0.04,
1.75£0.02, 1.6540.05, 26.29+0.53, 0.73140.02 and 0.10£0.003, respectively.
Climatic conditions had significant (p<0.05) effect on serum creatinine and
bilirubin, Significant (p<0.05) effect was observed in serum globulin, creatinine
and bilirubin in moderate and total protein in extreme climatic conditions in
sex groups, however, globulin and albumin globulin ratio was significantly

(p=<0.05) affected in extreme hot conditions.



Igbal ef al. (2014) studied the prevalence and impact of
ectoparasitic fauna infesting goats (Capra hircus) of district Toba Tek Singh,
Punjab, Pakistan. Comparison of hematological parameters (Hb, PCV and
TEC) showed remarkable differences between infested and non-infested
animals, in the form of low values for infested amimals. The values of
biochemical parameters (total protein, albumin and globulin) increased due to
infestation.

25 Serum iron

Machinder (1998) reported that the serum iron value in caprine
anaemia due to helminthiasis was 131.33 pg/dl.

Satale (2001) recorded significant decrease in serum iron in
goats suffering from ecto-endoparasitic infestation, which increased after
treatment with ferrous sulphate to mean serum iron 111.686+£3.92 pg/dl.

Ghosh et al. (2002) studied blood biochemical profile in Black
Bengal goats under grazing area of hills and tarai regions of West Bengal.
They revealed that the mean values of serum iron in adults 16.51+0.43 pg/m
(hilly) and 14.50£0.33 mg/ml (tarai) differed significantly from the kids
10.23+0.41 pg/ml (hilly) and 9.6840.35 pg/ml (tarai) in both the zones.

Dey el al, (2004) studied that plasma ceruloplasmin, iron, total

protein and albumin were significantly decreased in anaemic goats.

Kumar et al. (2005) observed a significant decrease in serum
iron (39.05£11.0 pg/ml) in goats in haemonchosis.

Biswas ef al. (2008) studied serum trace elements status of
Black Bengal goat in tarai and hill zone of West Bengal. Five serum trace
elements viz. Fe, Cu, Zn, Mn and Co were estimated on 184 Black Bengal
goats of tarai and hilly agro climatic zones. The mean Fe, Cu, Zn, Mn and Co
values were being obtained to be 13.219+0.288, 1.295+0.072, 1.26310.44,
1.165+0.061 and 0.328:0.027 pg/ml, respectively. Zonal variations were
significant for the Fe, Cu and Zn contents, the Least Square (LS)-mean for Fe
and Cu being significantly higher (p<0.01 and p<0.05 respectively) for hill
goats, and the Zn value being higher (p<0.05) for tarai goats.
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Kaneko ef al. (2008) reported the mean levels of serum iron as
166-222 pg/dl in sheep.

Tanritanir ef al. (2008) evaluated the change in electrolyte (Na
and K) and minerals (Ca, Mg, P and Fe) and some parameters related to
mineral metabolism (lron binding capacity, transfering, ferritin, folate and
vitamin Bz} just before and after the parturition in healthy Siit hair goats. They
recorded that the serum Fe levels before parturition was 100.74+4.60 pg/d|
whereas the levels increased to 126.03+10.03 pg/di after parturition in a short
span of time.

Singh et al. (2010) studied that iron administration was
confirmed to cure anaemia as shown by the increased blood iron from
137.67+44.3 pgldl to 2311£36.4 pg/dl,

26 Body Weight

Sharmin el al. (2004) studied effect of haematinic on body
weight and certain haesmatological values in apparently healthy Black Bengal

goats and found significant improvement in body weight.

Islam ef al. (2003) evaluated effect of haemalinics on body
weight and some haematological values in apparently healthy sheep and

goats and found significant increase in body weight.

Yadav et al. (2010) studied the effect of concentrate and mineral
mixture supplementation on growth performance of growing goats in Bhilwara
District of Rajasthan. The group | goats under sole grazing, group |l goats fed
with 150 g concentrate while group Il goats fed with 150 g concentrate
mixture along with 10 g mineral mixture in addition to grazing for 120 days.
They observed average daily weight higher in group lll: 76.02+1.92 g and
group ll: 62,27+1.14 g as compared to group I: 38.70+1.02 g.

Ismail et al. (2011) studied phenotypic variation in birth and body
weights of the Sudanese Desert goats. The average daily body weight gain
was 54.6 g and 50.3 g for male and female respectively.

Khan and Naznin {2013) studied the live weight and live weight
gain of Black Bengal and Jamunapari goat breeds by fitting the linear
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regression under semi-intensive condition. The average daily weight gain from
birth to weaning for male and female black Bengal goat was 35.67 and 45.94
glday, respectively and for Jamunapari goat was 42.97 and 45.47 g/day,
respectively,

2.7 Treatment

Casal et al (1998) studied that vitamin A improves iron
absorption from intestine in human.

Beard and Ross (2002) observed role of vitamin A in
haemopoiesis in rat.

Semba and Bloem (2002) studied that supplementation with
vitamin A alone had beneficial effect on haematopoiesis and haemoglobin
status in pregnant women.

Dey et al. (2004) studied plasma ceruloplasmin, iron, total
protein and albumin were significantly decreased in anaemic goats and also

significantly increased in ferrous sulphate treatment.

Sharmin ef al. (2004) studied effect of haematinic on body
weight and certain haematological values and found significant improvement

in general health condition as well as the haematological parameters.

Islam ef al. (2005) revealed that body weight gained, TEC, Hb,
PCV, MCV, MCH and MCHC were increased significantly in goats
administered with haematinic (ferrous sulphate, copper sulphate and cobalt
sulphate) compared to those of the control.

Zimmermann e! al (2006) studied that vitamin A
supplementation mobilizes the iron from existing stores to support increased
erythropoiesis, an effect likely mediated by increases in circulating
erythropoietin,

Singh ef al. (2010) studied that the mean value for Hb and PCV
of anaemic goat which were 6.49+0.30 gfdl and 21.50£0.28 per cent,
respectively increased significantly to 7.43£0.12 g/dl and 27.0£1.00 per cent,
respectively after iron (Iron Sorbitol+Folic acid+Vit.B,z) administration.
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Yadav ef al. (2010) studied the effect of concentrate and mineral
mixture supplementation on growth performance of growing goats in Bhilwara
District of Rajasthan. The group | goats under sole grazing, group |l goats fed
with 150 g concentrate while group Il goats fed with 150 g concentrate
mixture along with 10 g mineral mixture in addition to grazing for 120 days.
They observed average daily weight higher in group lll: 76.02+1.92 g and
group lI: 62.27+1.14 g as compared to group |: 38.70£1.02 g.

Goklaney et al (2011) studied therapeutic response to iron
preparation (lron Sorbitol+Folic acid+Vit.Byz) with oral haematinics resulted in
significant improvement in the haemogram of goats suffering from anaemia.
Significant improvement in total serum protein and serum Cu, Co and Fe level
were observed.

Shalini {(2011) studied comparative evaluation of oral and
parentral iron preparation in anasmic goats. The most efficacious treatment
drug amongst the 3 haematinic drugs was Iron dextran given intravenously to
anaemic goats of Group lll followed by Fortified mineral mixture (Group I) and
Haematinic combination of ferrous sulphate, copper sulphate and cobalt
chloride (Group Il).

Goklaney et al. (2012) observed significant improvement in Hb,
PCV, TEC, MCV, MCH, serum copper, cobalt and iron levels after treatment
with COFECU plus tablet at one for 30 days.
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3. MATERIALS AND METHODS

3.1 Location and place of work

The proposed work was conducted in the Teaching Veterinary
Clinical Complex (TVCC), College of Veterinary Science and Animal
Husbandry, Jabalpur and Goat Farm Amanala, Jabalpur, Madhya Pradesh.

3.2 Study area

The study was conducted at Goat Farm Amanala, College of
Veterinary Science and Animal Husbandry, Jabalpur.

3.3  Duration of work- 6 months (January, 2014 to June, 2014).
1. Animals

A total of 100 adult goats (above 6 monih of age) were screened
to know the incidence of anaemia. For therapeutic studies, 30 adult goats
(comprising 6 healthy adult as control) were selected irrespective of the sex

and breed.
2. Collection of epidemiolegical data

Breed, sex, history of deworming, feeding habits of the animals
was also recorded.

3. Clinical examination

All affected goats were clinically examined for following
parameters-

(i) Temperature (°F)
(ii) Respiration rate (breath/minute)
(iii) Pulse rate (beat/minute)

(iv) General body condition- The body condition was recognized by body
condition score (BCS) on 1 to 5 scale as thin, healthy or obese (Plate
01). BCS was studied on the basis of touching and feeling of muscle
and fat over and around the lumbar area, sternum and rib cage

(Villaquiran et al., 2004).
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Plate 01: Body condition score by touching and feeling muscle and fat

at lumbar region



(v) Colour assessment of mucous membrane- mucous membrane of
lower eye lid was examined either whitish, pale red or red.

{vi} Clinical signs- Foor body condition, loss of hairs and rough hair coat.
4. Collection of blood samples

Two ml blood in EDTA was collected aseptically from jugular
vein of 100 goats for screening. The cases found positive for anaemia were
further subjected for blood collection (2 ml in EDTA and 3 ml without
anticoagulant) aseptically from jugular vein on day 0 (pre treatment) 30™ and
45" (post treatment).

5. Confirmation of anaemic cases

Goats with PCV less than 22 per cent and Hb level lower than
7.5 gl/dl were considered as anaemic (Anumol ef al, 2011). Detailed
haematological and parasitological studies were conducted in all the anaemic

cases to identify the factors associated with anaemia.
6. Studies to identify primary cause of anaemia

Faecal examination- Qualitative and quantitative examination of the sample

were done on day 0 pre-treatment (Sloss ef al., 1884).

Blood smear examination- Peripheral blood smear from the animals were

prepared, stained with Geimsa stain and examined for haemoparasites.

Skin scraping examination-Skin scraping were collected from animals and
subjected for microscopic examination with 10 per cent potassium hydroxide

for detection of mites.
[f Haematological studies

Following haematological parameters were measured as per the
method described by Benjamin (2001).

(i} Haemoglobin concentration (g/dl).

(il  Total erythrocyte count (millions/pl).
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(i) Packed cell volume (%)
(v} MCV (fl), MCH (pg) and MCHC (%)
8. Biochemical analysis

Serum biochemical parameters were analyzed by commercial
Erba kits with semi auto analyzer using standard protocol.

(i) Serum total protein (g/dl)

(i) Serum albumin (g/dl)

(i)  Serum globulin (g/dl)

(v)  Albumin globulin ratio

(V) Iron (pg/mi )
Serum iron analyzed by modified method of Viogel (1968).
9. Treatment for primary cause of anaemia

Treatment of primary cause was done as per the etiological
agent identified deworming with Fenbendazole @ 7.5 mgkg body weight
orally for G.I. parasitism and external application on body coat with Amitraz
(12.5%) @ 2mlfliter of water for ectoparasitism.

10. Experimental design

The animals were grouped in 5 groups comprising of 6 animals
in each group.
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Comparative therapeutic study of different haematinics in anaemic adult

goats

Groups

No.
goats

of

Treatment

6§

Healthy control

G-l

8

Tablet* (Copper sulphate+ Cobalt sulphate +Ferrous
sulphate +Folic acid) @ one tablet daily orally for 30
days.

G-l

Tablet* (Copper sulphate+ Cobalt sulphate +Ferrous |
sulphate +Folic acid) @ one tablet daily orally for 30
days.

+
Injection Vitamin A @ 440 IW/kg body weight infra-
muscularly at weekly interval for one month.,

G-l

Injection®  (lron sorbital+Hydroxycobalmin+Folic
acid) @ 2ml per animal intra-muscularly, two more
injection at weekly interval.

G-IV

Injection™  (lron  sorbital+Hydroxycobalmin+Folic
acid) @ 2ml per animal intra-muscularly, two more
injection at weekly interval.

+
Injection Vitamin A @ 440 IU/kg body weight intra-

muscularly at weekly interval for one month.

- Each tablet contains copper sulphate 200 mg, ferrous sulphate 100 mg, cobalt
sulphate 40 mg and folic acid 5 mg.

**  Each

iml contains lron sorbital 50 mg. folic acid 500 mcg and

hydroxycobalmin S0 meg.

Statistical analysis

The data was analyzed by Analysis of Variance using Hierarical

model (Snedecor and Cochran, 1994),
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4. RESULTS

The incidence study was conducted to know the epidemiclogical
pattern, extent of anaemia in goats and efficacy of vitamin A with conventional
haematinics in anaemic goats.

41 Overall incidence

A total of 100 adult goats were screened to know the incidence
of anaemia at Goat Farm Amanala from January, 2014 to June 2014. Out of
100 goats, 41 were found anaemic (having Hb<7.5 g/dl and PCW<22%),
indicating an overall incidence as 41.00 per cent of anaemia during the study
period (Figure 01). All of them were infested with sucking lice (Linognathus
spp.) and endoparasites. On faecal examination out of 41, 35 exhibited EPG
count more than 2000. Endoparasitic infestation were of mixed type. Ova of
various species like Strongyles, Strongyloides, Trichurnis and Amphistomes
and occyst of Coccidia were detected in fascal sample goats.

4.1.1 Breed wise incidence

Out of 100 goats, 62 were of Sirohi (24 positive, ie. 38.70%)
and 38 were of Barbari breeds (17 positive, i.e. 44.70%). The incidence was
higher in Barbari as compared to Sirohi goats (Table 01 and Figure 02).

Table 01: Breed wise incidence of anaemia in goats

5.No. | Breed Total number of Number of Incidence

samples positive samples (%)
1. | Barbari a8 17 44.7 |
2. | Sirohi 62 24 38.7
Total | I 100 41 41.0
|
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Figure 02: Breed wise incidence of anaemia in goats
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4.1.2 Sex wise incidence

Out of 100 goats 27 were male (12 positive, i.e. 44.40%) and 73
were female (29 positive, i.e. 39.70%). The male was more susceptible than

female (Table 02 and Figure 03).

Table 02: Sex wise incidence of anaemia in goats

S.No. | Sex Total number of Number of Incidence
samples positive samples (%)
1. Male 27 12 44.4
2. |Female 73 29 39.7
Total 100 41 41.0

4.1.3 Age wise incidence

The age wise incidence presented in table 03 and graphically
shown in Figure 04. Age wise incidence was highest in goats aged 6-12
months (45.00%), followed by 12-18 months (37.00%) and lowest in goats

aged above 18 months (25.00%).

Table 03: Age wise incidence of anaemia in goats

S.No. Agt_ Total number of Number of Incidence
l (months) samples positive samples (%)
1. | 6-12 53 26 49.0
2. | 1218 27 10 37.0
3. | 18 above 20 5 25.0
| Total 100 41 41.0
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4,2 Clinical study
4.2.1 Temperature

Anaemic goat in group I, I, lll and IV exhibited normal rectal

temperature on pre and post-treatment (Table 04).

Table 04: Rectal temperature at different day intervals in different groups

! Groups Pre-treatment Post-treatment
Day 0 Day 30 Day 45

Healthy control 102.840.26 102.7+0.20 102.7+0.24

| 102.2+0.33 102.2+0.37 102.4+0.19

| 102.040.42 102.3+0.29 102.5+0.21

il 101.1£0.49 101.6+0.41 101.9+0.42

W 102.110.41 102.61£0.19 102.3£0.21
4.2.2 Pulse rate

Anaemic goat in group |, II, Il and IV revealed mean elevated

pulse rate on day 0 as compared to healthy control. The post treatment pulse
rate was in normalcy in each treatment groups (Table 05).

Table 05: Pulse rate at different day intervals in different groups

Groups Pre-treatment Post-treatment
Day 0 Day 30 Day 45
Healthy control 78.5+0.84 78.8+0.60 79.1+0.81
| 84 .8+1.30 80.5+0.76 80.511.87
I B7.0x1.46 81.6+0.61 79.610.66
Il 86.5%1.43 81.3+0.88 88.1+0.70
v 87.641.22 80.8+0.98 81.0+0.57
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4.2.3 Respiration rate

Goats in treatment groups depicted tachypnoea on day 0. The
respiration rate was in normal range among all treatment groups on day 30
and day 45 post-treatment (Table 06),

Table 06: Respiration rate at different day intervals in different groups

Groups Pre-treatment Post-treatment
Day 0 Day 30 Day 45
Healthy control 23.1£0.74 22.910.76 21.6+0.68
I 27.5+1.08 21.640.49 21.1+0.65
I 28.0£0.57 22.0+0.68 21.0£0.73
1 28.640.80 21.540.76 21,6061
v I 28.621.25 21.1+0.79 21.840.70

| ==

4.2.4 General body condition

All the treatment groups revealed significant rise in body
condition score on day 30 and day 45 post-treatment in comparision to day 0
(Table 07 and Figure 05).

Table 07: Body condition score at different day intervals in different

groups
Groups Pre-treatment ’ Post-treatment
Day 0 Day 30 Day 45
Healthy contral 3.510.22* 3.740.21° 3.8+0.16°
| 1.5+0.22°8 2.8+0.16* 3.020°
I 1.340.21% 3.2+0.16° 3.3:£0.21°
Il 1.720.21"8 3.240.16° 3.540.20°
| v 1.720.21% 3.5+0.20° 3.8+0.16°

The meantSE values in the row (a, b) and column (A, B) with the same superscript

did not differ significantly (p=>0.05).
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4.2.5 The colour assessment of mucous membrane

whitish, pale or light pinkish
conjunctivae. After treatment conjunctivae returned to its normal pinkish

Anaemic goats exhibited

colour in all treatment groups (Plate 02).
4.26 Clinical signs

The anaemic goats exhibited rough hair coat, loss of hair,
dullness, depression and pulse with large amplitude. However, their appetite,
defaecation and urination were normal. During the clinical study of 45 days all
the groups of anaemic goats post therapy resumed normalcy in clinical signs
(Plate 03 and 04). Among different treatment groups on the basis of clinical
signs group Il, Il and IV showed better recovery than group |.

4.3 Haematological studies
4.3.1 Haemoglobin (Hb)

Mean wvalues of haemoglobin concentration (g/dl) between
different groups and day intervals are summarized in the table 08 and
graphically shown in Figure 086 The pre-treatment mean haemoglobin
concentration of anaemic goats in each treatment group were significantly
lower as compared to healthy control. There was significant (p=0.05) increase
in the Hb concentration in all trealment groups on day 30 and day 45 post-
treatment as compared to day 0. Group Il, lll and IV exihibited better response
as compared to group 1.

Table 08: Haemoglobin (g/dl) at different day intervals in different groups

Pre-treatment Post-treatment
Groups
Day 0 Day 30 Day 45

Healthy control 10.540.23% 0.9+0.44° 11.1£0.32°
I 5.9+0.23% 7.7+0.21° 8.5+0.21°
i 59+0.11% 8.5+0.19" 10.0+0.22*
I 5.7+0.25% 8.9+0.40" 10.4+0.21°
\Y; 6.1+£0.20% 9.3+0.24" 11.3£0.20°

The meantSE values in the row (a, b, c) and column (A, B) with the same superscripl

did not differ significantly (p>0.05).
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{b) Pinkish :nn]un:tmal mucosa on day 45

Plate 02: Conjunctival mucosa



Plate 04: Goat after recovery on day 45



4.3.2 Packed cell volume (PCV)

The results of PCV for different groups and day intervals are
presented in the table 09 and graphically shown in Figure 07. The present
study revealed significant (p<0.05) lower value of PCV in anaemic goats in
different treatment groups when compared to healthy control on day 0. The
data on variance depicted a sharp (p=0.05) incline on day 30 and day 45 post-
treatment, in each treatment group when compared to day 0. Among different
treatment groups, group 11, Ill and IV exhibited better response.

Table 09: Packed cell volume (%) at different day intervals in different

groups

’ Groups Pre-treatment Post-treatment

1 Day 0 Day 30 Day 45

| Healthy control 31.931.74%% 31.041.76° 33.640.49°
| 20.8+0.26" 25.240.41° 27.0+0.69°
il 21.1x0.21%® - 27.310.80" 30.1£0.83°
all 19.2+0.80°® 27.140.47° 30.9+0.62
v 19.50.58 28.240.53° 33.0£0.71°

The meantSE values in the row (a. b, ¢) and column (A, B) with the same superscript
did not differ significantly (p=0.05).

4.3.3 Total erythrocyte count (TEC)

The result of TEC for various groups and day intervals are
shown in the table 10 and graphically shown in Figure 08. Statistical data on
variance manifested significant (ps0.05) lower values of TEC in anaemic
goats as compared to healthy control on day 0. Significant increase in TEC
values were reported on day 30 and day 45 post-treatment, in each treatment
group from day 0.
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Table 10: Total erythrocyte count (millions/pl) at different day intervals

in different groups
Pre-treatment Post-treatment
Groups
Day 0 Day 30 Day 45

Healthy control 15.0+0.34** 15.740.36° 15.70.26°

| 13.0£0.19°® 14.110.27* 14.640.13°

I 13.440.17% 14.710.19" 15.840.21°
il 12.120,29° 14.040.27" 14.940.16°
WV 13.420.22° 15.0£0.16° 15.940.17°

The meantSE values in the row (a, b, ¢) and column (A, B, C) with the same
superscript did not differ significantly (p=0.05).

4.3.4 Mean corpuscular haemoglobin (MCH)

The detailed group-wise results of MCH (pg) values are
presented in the table 11 and graphically shown in Figure 09. The pre-
treatment mean MCH values of anaemic goats in each treatment group were
significantly (Ps0.05) decline as compared to healthy control. The values rose
significantly (P=0.05) on day 30 and day 45 post-treatment, in each treatment
group as compared to day 0. Group Ii, il and |V depicted significant increase
on day 45, from day 30 post-treatment.

Table 11: Mean corpuscular haemoglobin (pg) at different day intervals
in different groups

|

Pre-treatment Post-treatment
Groups
Day 0 Day 30 Day 45
| Healthy control 7.0£0.29% 6.2+0.16" 7.120.31*
I 4.5+0.21%8 5.4+0.14* 5.840.12*
I 4.4+0.12°8 5.8+0.17° 6.3+0.22°
11} 4,7+0.26% 6.4+0.20° 7.010.12°
v 4.5:0.14 6.240.24° 7.140.19°

The meantSE values in the row (a, b, c) and column (A, B) with the same superscripl

did not differ significantly (p=0.05)
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4.3.5 Mean corpuscular volume (MCV)

The mean values of MCV (fl) between different groups and
treatment in day intervals are summarized in the table 12 and graphically
shown in Figure 10. In the present study the pre-treatment mean MCV values
of anaemic goats in each treatment group were significantly (p=0.05) lower on
day 0, as compared to healthy control, There was significant increase in the
MCV concentration on day 30 and day 45 post-treatment, in all treatment
groups from its basement values.

Table 12: Mean corpuscular volume (fl) at different day intervals in

different groups
- Pre-treatment Post-treatment
Groups
| Day 0 Day 30 Day 45
E Healthy control 21.5%1.43* 19.911.22° 21.4+021°
E | 16.0+0.31" 17.940.55* 18.6.£0.48°
I 15.7£0.19"8 18.6+0.49° 19.0+0.52°
I il 15.9+0.73% 19.440.50° 20.6+0.36"
IV 14.540.57°° 18.80.3¢" 20.8+0.59°

The meantSE values in the row (a, b) and column (A, B) with the same superscript
did not differ significantly (p=0.05).

4.3.6 Mean corpuscular haemoglobin concentration (MCHC)

The observed mean values of MCHC (%) between different
groups and day intervals are presented in the table 13 and graphically shown
in Figure 11, The pre-treatment mean values of anaemic goats were
significantly lower as compared to healthy control. The values increased non-
significantly (p=0.05) on day 30 post-treatment and increased significantly on
day 45 post-treatment from day 0, in group-Il and 1ll. In group-l and IV values
increased non-significantly on day 30 and day 45 post-treatment from pre-

treatment values,
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Table 13: Mean corpuscular haemoglobin concentration (%) at different
day intervals in different groups

G Pre-treatment Post-treatment
roups
Day 0 Day 30 Day 45

Healthy control 33.341 54" 32,32 39° 32.7+1.28"
| 28.4+1,30% 30.5+1.25° 31.4+1.07°
Il 27.920.60% 31.140.31* 33.4+1.42°
I 29.7+1 .51'“’;“ 32.9+0.86% 34.0+0.67°
\ 31.4+1.33% 33.0:0.99* 34.3+1.00°

The meantSE wvalues in the row (a, b) and column (A, B, C) with the same
superscript did not differ significantly (p=0.05).

4.4 Biochemical parameters

4.41 Serum total protein

The observation of pre-treatment mean serum total protein
values of anaemic goats were significantly (p=0.05) lower in all treatment
groups when compared to healthy control. The data on day 30 and day 45
post-treatment manifested significant rising trend from day 0 in serum total
protein values of all treatment groups. In each treatment group serum total
protein values on day 30 post-treatment revealed significant increase from

day 0 and on day 45 post-treatment as compared to day 30 post-treatment
(Table-14 and Figure 12).

Table 14: Serum total protein (g/dl) at different day intervals in different

groups
.: —— Pre-treatment Post-treatment i
Day 0 Day 30 Day 45
Healthy control 7.1840.15 7.1320.14° 7.26+0.11°
i 5.32:0,20% 6.31£0.21° 6.91£0.12°
1 5.20£0,22°° 6.3520.21° 7.01£0.11° |
i 4.98:0,25% 6.0720.21° 6.86+0.19° |
IV 5.41:023% 6.6610.25° 7.36+0.16° |

The meantSE values in the row (a, b) and column (A, B) with the same superscript
did not differ significantly (p=0.05).
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groups



4.4.2 Serum albumin

The mean values of serum albumin are presented in table 15
and graphically shown in Figure 13, The mean albumin values in each
treatment group on day 0, were decreased sharply (p=0.05) as compare to
healthy control. There was significant increase (p=0.05) in the serum albumin
values on day 30 and day 45 post-treatment as compared to day 0.

Table 15: Serum albumin (g/dl) at different day intervals in different groups

Groups Pre-treatment Post-treatment
, Day 0 Day 30 Day 45
' Healthy control 3.840.10™ 3.69+0.10° 3.99+0.14°
L 2.2540.11%® 3.070.15 3.3340.08°

I 2.1520,07° 2.9530.02° 3,2040.13°

M 2.03:0.10° 2.7510.09° 32310.10° |
LIV 2.19£0.15% 2.9920.08" 3.65:0.13° |

The meantSE values in the row (a, b) and column (A, B) with the same superscript
did not differ significantly (p=>0.05).

4.4.3 Serum globulin

The statistical analysis revealed non-significant (p=>0.05)
difference in mean serum globulin values on day 0 between treatment and
control groups. Treatement group I, Il and IV, exhibited significant (p=0.05)
increase on day 30 and day 45 post-treatment as compared to day 0 (Table
16 and Figure 14).

Table 16: Serum globulin (g/dl) at different day intervals in different groups

! B Pra-treatmant Post-treatment
2 Day 0 Day 30 Day 45
| Healthy control 3.23+0.06*" 3.28+0.10° 3.3110.06°
| 3.06+0.12%" 3.40+0.12° 3.5410.04°
- 3.04+0.16™ 3.55+0.12* 3.74+0.11*
111 2.9440.18™ 3.30+0.16° 3.45+0.19°
v 3.20%0.14™ 3.41+0.18" 3.7040.10° |

The meantSE values in the row (a, b) and column (A, B) with the same superscript

did not differ significantly (p=0.05).

27



Serum albumin (g/dl)

Haalhy I | ] Y
Comanal
Groups

[ OFre-treatment Doy 0 DPast-Irealment Cay 30 OFost-treatment Day 45 |

Figure 13: Serum albumin (g/dl) at different intervals in different groups
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Figure 14: Serum globulin (g/di) at different intervals in different groups



4.4.4 Albumin globulin ratio

Mean values of albumin globulin ratio between different groups
and treatment in day intervals are summarized in the table 17 and graphically
shown in Figure 15. Significant increase (p=0.05) was noted on day 45 post-
treatment, in albumin globulin ratio of each treatment group from day 0. Group
Il and IV depicted significant increase on day 30 post-treatment from day 0.

Table 17: Albumin globulin ratio at different day intervals in different

groups
Pre-treatment Post-treatment
Grotips Day 0 Day 30 Day 45
Healthy control 1.19£0.12% 1.1340.05 1.1840.03°
I 0.73+0.03" 0.85+0.03° 0.94+0.02°
I 0.72+0.03%® 0.83+0.03™ 0.89+0.05°
11 0.69+0.04 0.84+0.04% 0.91+0.04*
v 0.68:0.04° 0.8910.04° 0.99+0.04" |

The meant3E values in the row (a, b) and column (A, B) with the same superscript
did not differ significantly (p=0.05).

4.45 Serum iron

The results of serum iron {(pg/ml) of various groups and day
intervals are depicted in the table 18 and graphically shown in Figure 16.
Statistical data on variance (p=0.05) revealed significant increase in serum
iron values on day 30 and day 45 post-treatment from day 0, in treatment
group-ll, lll and V. While in group-l serum iron increased non-significantly
(p=0.05) on day 30 post-treatment and increased significantly on day 45 post-
treatment, from day 0.

Table 18: Serum iron (pg/ml) at different day intervals in different groups

Pre-treatment Post-treatment
Ceoips Day 0 Day 30 Day 45
| Healthy control 9.94+0.68™ 10.5140.656" 0.83+0.24"
| 5.80+0,20% 6.6740.29% 7 .66+£0.22°
I 5.29:0,32% 7.65+0.40° 9.85+0.87°
i 5.55+1.00° 9.67+0.93° 12.750.79"
NV 5.6520,78% 9.3340.52° 13.0110.54"

The mean+SE values in the row (a, b, ) and column (A, B) with the same superscript

did not differ significantly (p=0.05).
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45 Body weight

The mean values of body weight between different groups and
day intervals are presented in the table 19 and graphically shown in Figure
17. The mean of treatment groups were significantly (p<0.05) lower as
compared to healthy control. The data showed a non-significant (p>0.05)

increase in bodyweight in different groups on day 30 and day 45 post-
treatment.

Table 19: Body weight (Kg) at different day intervals in different groups

Pre-treatment

Post-treatment

Groups e
Day 0 Day 30 Day 45

Healthy control |  23.0+1.45 24.241.43 24.8+1.45 | 23.9+0.80"

| 14.241.42 15.341.41 15.841.42 | 15.0£0.78%

I 15.9+1.07 16.9+1.08 17.441.08 | 16.740.60° |

i 13.2£0.71 14.340.71 14.840.72 | 14.1£0.42°

v 16.3+1.02 | 17.421.07 18.0£1.01 | 17.240.57° |

The meant5E values in the column (A, B) with the same superscript did not differ
significantly (p=0.05).

4.6 Comparative Therapeutic efficacy

On the basis of arbitrary score of different parameters group-iV
showed best recovery followed by group-lll, Il and |, on day 30 and day 45
post-treatmemt.
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Figure 17: Body weight (Kg) at different intervals in different groups



Table 20: Arbitrary score of different parameters at different day
intervals in different groups

| Day 30 Day 45
S5.No. | Paramater
Grl Gril | Gril | GrV Gr.l Gr.li Gl Gr.v
1 Hb ik e A s e P P, P
2 PCW it w4 -t -—— P 4 4 FUPIRE
3 TEC 44 ++ 4+ - P ) PENT b P
4 MCH | Wk ek PN 44 . - P,
-] MGV i s o e 4 P PR PP,
i) MCHC e *++ +++ T+ 4 —— — —
T Il & +4 4+ i+t tew P FEHE -+ PR
] iy 44 4 4 aww T R e b
g G LR LEES B4 + +hw - LRt ek
10 A ok +4 e - + ke PN -+
11 Iron * ++ +he e o FENy |
13 B wi. bd B e T EdE - R PP,
14 BCS 4 Wt A had R e bt et b
Total 27 34 36 37 38 48 50 T4
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5. DISCUSSION

Overall incidence

Out of 100 goats examined, 41 were found to be positive for
anaemic condition showing an overall incidence as 41.00 per cent. The
findings are comparable with earlier reports of Saleem (2000), Rajkhowa and
Hazarika (2002), Shinde and Rajguru (2009) and Singh ef al. (2011). They
observed overall incidence of anaemia in goats as 18.88, 48.80, 20.88 and
30,20 per cent, respectively. All of them were infested with sucking lice
(Linognathus spp.) and endoparasites. On faecal examination out of 41 goalts,
35 exhibited EPG count more than 2000. Endoparasitic infestation were of
mixed type. Ova of various species like Strongyle, Strongyloides, Trichuris
and Amphistomes and occyst of Coccidia were detected in fascal samples.
Anaemia may occur due to blood sucking parasites, gastrointestinal lesion or
dietary deficiency of copper, cobalt and iron. However Anumol et al. (2011)
observed prevalence of endoparasites, ectoparasites and coccidia as 40.80,
2160 and B.00 per cent, respectively in anaemic goats. Shalini (2011)
reported anaemia due fto nufritional deficiency (27.51%) followed by
endoparasitic (10.34%) and ecloparsitic infestation (3.45%). Anumol el al
(2012) reported prevalence of endoparasites in anaemic goats as 48.80 per
cent.

Breed wise incidence

Out of 100 goats, 62 were of Sirohi (24 positive, i.e. 38.70%)
and 38 were of Barbari breed (17 positive, /.e. 44.70%). The incidence was
higher in Barbari as compared to Sirohi. The findings are comparable with
earlier reports of Machinder (19398), they recorded breed wise incidence in
non-discript as 25.58 per cent, Osmanabadi breed as 11.11 per cent and
Beetal crosses as 7.46 per cent Saleem (2000) recorded breed wise
incidence of anaemia in non-discript as 26.17 per cent, Osmanabadi breed as
13.35 per cent and Beetle breed as 6.25 per cent. Bhagure (2002) recorded
breed wise incidence as highest in non-discript goats followed by
Osmanabadi and Beetal crosses as 25.78 per cent, 20.83 per cent and 15 per
cent, respectively. Shinde (2007) recorded incidence of parasitic anaemia in
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goats was highest in non-discript goats (25%) followed by Osmanabadi
(20.86%) and Beetal cross (17.39%).

Sex wise incidence

Incidence of anaemia in male was 44 40 per cent and in female
39.70 per cent. The incidence of anaesmia was non—significant in female as
compared to male goat. These findings are in agreement with reporis of
Rajkhowa and Hazarika (2002) on sex wise incidence of anaemia in goats
was non-significant (50.00%) in female as compared to male (46.87%).

Age wise incidence

Age wise incidence was highest in goats aged 6-12 months
(49.00%), followed by 12-18 months (37.00%) and lowest in goats aged
above 18 months (25%). Growth rate and nutritional requirement are
comparatively higher at early age (6-12 months) as compared to elder. The
findings are supported with findings of Machinder (1998) in goats aged 6-9
months as 25.00 per cent, Saleem (2000) in goats aged 6-12 months as
27.27 per cent and Rajkhowa and Hazarika (2002) in goats aged 7 months to
1 year as 79.24 per cent.

Clinical study

The anaemic goats exhibited normal rectal temperature,
elevated pulse and respiration rate as compared to healthy control. In the
anaemic goats common clinical signs observed were pale conjunctivae, rough
hair coat, duliness, depression, tachycardia and pulse with large amplitude.
During the clinical study of 45 days all the groups of anaemic goats after
therapy resumed normalcy in clinical signs. Among different treatment groups
on the basis of clinical signs group I, Il and IV showed better response as

compared to group l.

The higher pulse rate might be due to compensation made by
animal in an attempt to supply oxygen. The clinical signs of anaemia as
recorded in the present study, corroborated with the findings of Sarkar and
Mishra (1991), Smith and Sheman (1994), Rajkhowa and Hazarika (2002),
Tanritanir ef al. (2009) and Sarkar ef al. (2010) in goats.
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Haematological studies

The pre-treatment mean values of Hb, PCV, RBC, MCH, MCV
and MCHC in anaemic goats in each treatment group were significantly
(p=0.05) lower as compared to healthy control. Endo-ectoparasites consume
host's erythocyles and endoparasites damage gut wall, causing blood loss
which tends to reduce the TEC in affected subjects. Beside this deficiency of
iron reduce erythropoiesis. The reduction in mean MCH was due to direct
reduction in Hb concentration. The reduction in mean MCV was indicative of
microcytic erythrocytes. MCHC diminished in hypochromic microcytic
anaemia. The findings are in coherence with Islam et al. (2005), Singh et al.
(2010) and Shalini (2011) in anaemic goats. Bordoloi et al. (2012) reported
same findings in haemonchosis and Igbal ef al (2014) in ectoparasitic

infestation in goats.

The obtained data on variance depicted a significant (p=0.05)
increase on day 30 and day 45 post-treatment, from day 0 in each treatment
group. Since, copper, cobalt and iron are the essential constituents of Hb and
vitamin By; helps for maturation of erythrocyte, which resulted in quantitative
regenration of the erythrocytes, increase in Hb concentration and vitamin A
supplementaion boostes erythopoiesis. Residual effect of haematinics and
vitamin-A remained after completion of therapy which noted as increase in
data from day 30 onwards to day 45 post-ireatment. There is a positive co-
relation among RBC, Hb, PCV, MCV, MCH and MCHC. Similar observations
were noted by Islam et al. (2005), Shinde (2007), Singh et al (2010) and
Goklaney et al. (2011, 2012),

Biochemical parameters
Serum total protein

The observation of pre-ireatment mean serum total protein
values of anaemic goats were significantly (p=0.05) lower in all treatment
groups when compared to healthy control. Hypo-proteinaemia might be
associated with the marked blood sucking activities of haematophagous
nematode which cause a protein losing gastro-enteropathy. The findings are
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in agreement with the reports of Kumar el al. (2005), Bahrami ef al. (2011)
and Bordolei et al. (2012) in geats having ecto-endoparasitic infestation and
by Goklaney et al. (2011, 2012) in nutritional anaemia in goats. While Igbal et
al. (2014) reported increase in serum total protein value of ectoparasitic
infested goats as compared to healthy control.

The data on day 30 and day 45 post-treatment manifested
significant rise from day 0, in serum total protein values of all treatment
groups. In each treatment group serum total protein values on day 30 and day
45 post-treatment revealed significant increase from day 0. The findings are in
close agreement with the findings of Goklaney et al. (2011, 2012).

Serum albumin

The mean serum albumin values in each treatment group on
day 0, were significantly (p=0.05) lower as compared to healthy control. It is
likely to be, aggravated by increased catabolism of albumin and
rmalabsorption through the damaged intestinal mucosa. Similar findings are
reported by Kumar ef al. (2005} and Bordoloi ef al. (2012) in goats having
ecto-endoparasitic infestation and by Goklaney ef al (2011, 2012) in
nutritional anaemia in goats. However Igbal et al. (2014) repoted values of
biochemical parameters (total protein, albumin and globulin) increased due to
ectoparasitic infestation.

There was significant increase (p=0.05) in the albumin values on
day 30 and day 45 post-treatment from day 0, however Goklaney ef al. (2011,
2012) observed non-significant increase in values on day 30 post-treatment,

Serum globulin

There was non-significant difference in mean globulin values on
day O between treatment and control groups. Similar finding were reported by
Goklaney et al. (2011, 2012) in nutritional anaemia in goats. However kumar
et al. (2005) and Bordoloi et al. (2012) reported significant decrease in serum
globulin levels in goats having ecto-endoparasitic infestation and Igbal ef al.
(2014) found increasd in ectoparasitic infestation as compared to healthy.
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Treatment group |l and |l exhibited significant (P=0.05) rise on day 30 and
day 45 post-treatment and group IV showed significant rise on day 45 post-
treatment. Goklaney el al. (2011, 2012) reported non-significant increase in
values on day 30 post-treatment.

Albumin globulin ratio

The mean albumin globulin ratio in each treatment group on day
0, were significantly (p=0.05) lower as compared to healthy control. Similar
findings are reported by Kumar ef al. (2005) as significantly decreased values
of albumin globulin ratio in goats having endoparasitic infestation in
haemonchosis (0.93+0.08) and cestodiasis (0.29+0.01). These findings were
also reporied by Goklaney ef al (2011, 2012), they observed significant
decrease in albumin globulin ratio (0.74+0.04) in nutritional anaemia in goats.
Significant increase (P=0.05) was noted on day 45 post-treatment, in albumin
globulin ratio of each treatment group from pre-treatment values. Group Il and
IV depicted significant increase on day 30 post-treatment from day 0.
However, Goklaney et al. (2011, 2012) observed non-significant increase in
values on day 30 posl-treatment.

Serum iron

The mean values of serum iron in each treatment group on day
0, were significantly (P=0.05) lowered as compared to healthy control.
Because of inflammation in gut wall in gastro-intestinal parasitism, absorption
of minerals changes. Beside this low dietary content or unavailability of
balance ration may be the reason for mineral deficiency. Statistical data on
variance (P= 0.05) revealed significant increase in serum iron values on day
30 and day 45 post-treatment from day 0, in each treatment groups. Group IlI
and IV, showed higher values on day 30 and day 45 from day 0.
Supplementation of iron increases serum iron level. The findings allys with the
reports of Singh ef al. (2010), Goklaney ef al. (2011, 2012), however Shalini
(201 1) reported non-significant increase.
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Body weight

The body weight mean of different treatment groups were
significantly (p=0.05) lower as compared to healthy control. Data on variance
showed a non-significant (p=0.05) increase in average body weight on day 30
and day 45 post-treatment in treatment as well as control groups. Ecto-
endoparasitic infestation has been associated with decreased weight gain
however, the increased body weight gain in the present study might be due to
the increase in muscular and skeletal development by haesmatinic
supplementation. Our findings are in agreement with Sharmin et al. (2004)
and Islam et al. (2005), they reported significant increase in body weight in
apparently healthy goats supplemented haematinic as compared to healthy
contral.

Treatment

A total of 24 anaemic goats were included in this trial. They were
randomly divided into 4 groups, each comprising 6 animals.

Group-l was treated with tablet (copper sulphate+ferrous
sulphate+cobalt sulphate+folic acid) orally once a day for 30 days. The mean
values of Hb, PCV, TEC, MCH, MCV, serum total protein, serum albumin and
albumin globulin ratio increased significantly on day 30 post-treatment and
were higher on day 45 post-treatment. Serum iron increased non-significantly
on day 30 post-treatment, while increased significantly on day 45 post-
treatment, from day 0. The mean values of MCHC and serum globulin
increased but non-significantly on day 30 and day 45 post-treatment from day
0. Supplementation of haematinic containing copper, iron, cobalt and folic acid
promoted erythropoiesis. Oral haematinic was found effective with a slow
recovery rate in treating anaemia in goats. This finding is in agreement with
the reports of Dey ef al. (2004), Islam et al. (2005) and Shalini {2011) in goats.

Group-ll was treated with tablet (copper sulphate+ferrous
sulphate+cobalt sulphate+folic acid) orally once a day and injection vitamin A
@ 440 IU/Kkg body weight intra-muscularly at weekly interval for one month.
After treatment regimens given for 30 day mean Hb, PCV, TEC, MCH, MCV,
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serum total protein, serum albumin, serum globulin, albumi- globulin ratio and
serum iron increased significantly on day 30 post-treatment post-treatment and
were higher on day 45 post-treatment. The mean value of MCHC increased
nen-significantly on day 30 post-treatment, while it increased significantly on
day 45 post-treatment from day 0. These findings are in agreement with
reports of Dey et al. (2004), Islam et al. (2005) and Goklaney et al. (2012) in
goats.

Group-lll was treated with injection (lron sorbitol+
Hydroxycobalmin+Folic acid) @ 2ml per animal intra-muscularly, two more
injection were given at weekly interval. After treatment regimens given for 30
day mean Hb, PCV, TEC, MCH, MCV, serum total protein, serum albumin,
serum globulin, albumin globulin ratic and serum iron increased significantly
on day 30 post-treatment and were higher on day 45 post-treatment. The
mean value of MCHC increased non-significantly on day 30 post-treatment,
while it increased significantly on day 45 post-treatment from day 0. These
findings supported with the reports of Bhagure (2002), Rajguru ef al. (2002),
Singh et al. (2010), Goklaney ef al. (2011) and Shalini (2011).

Group-IV was treated with injection (lron sorbitol+
Hydroxycobalmin+Folic acid) @ 2ml per animal intra-muscularly, two more
injection at weekly interval and injection vitamin A @ 440 |U/kg body weight
intra-muscularly at weekly interval for one month, After treatment regimens
were given for 30 day mean Hb, PCV, TEC, MCH, MCV, serum total protein,
serum albumin, albumin globulin ratio and serum iron increased significantly
on day 30 post-treatment and were higher on day 45 post-treatment from day
0. Similar findings reported earlier by Beard and Ross (2002), Bhagure
(2002), Rajguru el al. (2002), Semba and Bloem (2002), Zimmerman el al.
(2008) and Singh ef al. (2010).

Comparative Therapeutic efficacy

Group-ll and IV showed better recovery than group-l and I,
respectively which might be due to additive effect of vitamin A on
erythropoiesis. Vitamin A treatment increases the production of erythropoietin
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and maobilizes iron from existing stores to support increased erythropoiesis
accordance with finding of Beard and Ross (2002), Semba and Bloem (2002)
and Zimmerman ef al. (2006).

Group-lll and IV depicted better recovery from group-l and I,
respectively. Parentral iron is more effective than oral therapy for anaemia
supported by the findings of Shalini (2011).

From the entire results it is suggested that addition of vitamin A
with hasmatnic improved efficacy of haematinic and manifested faster
recovery from anaemia. Besides this, on the basis of route of administration
parentra hasmatinic therapy have good efficacy than the oral therapy.
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6. SUMMARY, CONCLUSIONS AND SUGGESTIONS FOR
FURTHER WORK

6.1 Summary

Anaemia is a common and important clinical presentation in
goats characterized by pale mucous membrane, exercise intolerance,
weakness, tachycardia, reduced growth and body weight. The present study
on “Efficacy of vitamin A with conventional haematinics in anaemic goats” was
conducted at Goat Farm Amanala, Jabalpur, During this study a detailed
clinical examination, haemato-biochemical elements of anaemic goats before
and after the treatment with conventional haematinic with addition of vitamin A
parentral and comparing efficacy with conventional haematinic within a span
of 45 days. An epidemiological survey of anaemia in adult goats (above 6
months) undertaken including 100 blood samples of goats irrespective of

breed and sex.

Out of 100 goats, 41 were found anaemic indicating an overall
incidence as 41.00 per cent of anaemia. All of them were infested with
sucking lice (Linognathus spp.) and endoparasites. Out of 100 goats, 62 were
of Sirohi (24 positive, i.e. 38.70%) and 38 were of Barbari (17 positive, Le.
44.70%). Out of 100 goats 27 were male (12 positive, i.e. 44.40%) and 73
were female (29 positive, i.e. 39.70%). Age wise incidence was highest in
goats aged 6-12 months (49.00%), followed by 12-18 months (37%) and
lowest in goats aged above 18 months (25%).

The major clinical signs in anaemic goats were pallor mucosae,
rough hair coat, loss of hair, emacialion, exercise intolerance, dullness,
depression, tachypnoea, tachycardia and pulse with large amplitude. The 24
goats were selected having anaemic state for this study were subjected to
deworming prior to beginning of the clinical study. All the 24 goats were
categorized into 4 treatment groups (group-l, Il, Il and V) consisting of &
goats each. During the present investigation haematological indices revealed
microcytic hypochromic anaemia in all the anaemic goats.
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Group-l was treated with tablet (copper sulphate+ferrous
sulphate+cobalt sulphate+folic) orally once a day for 30 days, whereas group-
Il was treated same as group-l with inclusion of injection vitamin A @ 440
|U/kg body weight intra-muscularly, at weekly interval for one month. Group-l|
was treated with injection (Iron sorbitol+Hydroxycobalmin+Felic acid) @ 2mil
per animal intra-muscularly, at weekly interval thrice, however group-IV was
treated same as group-lll with inclusion of injection vitamin A @ 440 IU/kg
body weight intra-muscularly, at weekly interval for one month. During the
clinical study of 45 days all the groups of anaemic goats after therapy
resumed normalcy in clinical signs. Among different treatment groups on the
basis of clinical signs group |1, 1l and IV showed better recovery than group |.

After treatment regimens group-l exhibited significant rise in
mean Hb, PCV, TEC, MCH, MCV, serum total protein, serum albumin and
albumin- globulin ratio on day 30 as 7.7£0.21 g/dl, 25.2+0.41 per cent,
14.1£0.27 millions/ul, 5.4+0.14 pg, 17.9+0.55 fl, 6.3140.21 g/dl, 3.07+0.15 g/dl
and 0.8520.03, respectively and were higher on day 45 post-treatment as
8.5£0.21 g/dl, 27.0£0.68 per cent, 14.6+0.13 millions/pyl, 5.8+0.12 pg,
18.6.£0.48 fl, 6.91+£0.12 g/dl, 3.33+0.09 g/dl and 0.94+0.02, respectively.
Serum iron increased non-significantly on day 30 post-treatment, while
increased significantly on day 45 post-treatment, from day 0. The mean
values of MCHC, serum globulin and body weight increased non-significantly
on day 30 and day 45 post-treatment from pre-treatment values.

In group-ll the mean values of Hb, PCV, TEC, MCH, MCV,
serum total protein, serum albumin, serum globulin, albumin globulin ratio and
serum iron increased significantly on day 30 post-treatment as 8.5+0.19 g/d,
27.320.60 per cent, 14.7£0.1913 millions/ul, 5.8+0.17 pg, 18.6=049 fi,
6.35¢0.21 g/dl, 2.95+0.02 g/dl, 3.5520.12 g/dl, 0.83+0.03 and 7.65+0.40
pa/mi, respectively and were higher on day 45 post-treatment as 10.0:0.22
gfdl, 30.1z0.83 per cent, 15.820.21 millions/pl, 6.34£0.22 pg, 19.0+0.52 fl,
7.01£0.11 gfdl, 3.2940.13 gidl, 3.7420.11 gidl, 0.89£0.05 and 9.85+0.87
pa/mi, respectively. The mean value of MCHC increased non-significantly on
day 30 post-treatment and increased significantly on day 45 post-treatment.

40



The data showed a non-significant (ps0.05) increase in body weight on day
30 and day 45 post-treatment.

in group-lll the mean values of Hb, PCV, TEC, MCH, MCV,
serum total protein, serum albumin, serum globulin, albumin globulin ratio
and serum iron increased significantly on day 30 post-treatment as 8.5+0.19
gidl, 27.110.47 per cent, 14.0+0.27 millions/pl, 6.4£0.20 pg, 19.4+0.50 fl,
6.0740.21 g/dl, 2.75+0.09 g/dl, 3.30£0.16 g/d|, 0.8410.04, 9.67+0.93 pg/mi,
respectively and was higher on day 45 post-reatment as 10.4:0.2 g/dl,
30.9+0.62 percent, 14.9+0.16 millions/pl, 7.0+0.12 pg, 20.620.36 fl, 6.8610.19
g/dl, 3.2320.10 gidl, 3.45+0.19 g/dl, 0.91+0.04 and 12.75+0.79 pg/ml,
respectively. The mean value of MCHC increased non-significantly on day 30
post-treatment, while it increased significantly on day 45 post-treatment from
day 0. The data showed a non-significant (p=0.05) increase in body weight on
day 30 and day 45 post-treatment.

In group-IV the mean values of Hb, PCV, TEC, MCH, MCV,
serum total protein, serum albumin, albumi- globulin ratio and serum iron
raised sharply on day 30 post-treatment as 9.3+0.24 g/dl, 28.240.53 per cent,
15.040.16 milions/ul, 6.240.24 pg, 18.8+0.39 fi, 6.8640.25 g/dl, 2.99:0.09
g/dl, 0.8920.04, 9.33+0.52 pg/ml, respectively and was higher on day 45 post-
treatment as 11.3:0.20 g/dl, 33.020.71 per cent, 15.9£0.17 millions/pl,
7.120.19 pg, 20.8:20.59 fi, 7.36£0.16 g/di, 3.65£0.13 g/dl, 0.99+0.04 and
13.01£0.54 pg/mi, respectively. The mean value of serum globulin increased
non-significantty (p=0.05) on day 30 post-treatment, while it got increased
significantly on day 45 from day 0. MCHC and body weight exhibited non-
significant increase on day 30 and day 45 post-treatment.

On the basis of arbitrary score of different parameters group-I1V
showed best recovery followed by group-lll, Il and |, on day 30 and day 45
post-treatment

41



6.2

2.

Conclusions

Overall incidence of anaemia in adult goats was 41 per cent. The
incidence was highest in 6-12 months goats (49.00%), followed by 12-
18 months (37.00%) and lowest in 18 months above (25.00%). The
breed wise incidence was higher in Barbari as compared to Sirohi
further the sex wise incidence was observed higher in male.

Vitamin A with parentral haematinic gave high efficacy while parentral
haematinic showed less efficacy followed by vitamin A with oral
haematinic whereas, oral haematinics revealed least efficacy.

Parentral haematinic therapy had good efficacy than oral therapy.
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6.3
1)

2)

3)

Suggestions for the further work

The study should be carried on large population of goats which should
include different agro-climatic zone,

Economic therapeutic regimen should be designed for effective control
of anaemia in goats.

Detailed study on etiopathogenesis, epidemiology and freatment
regimen should be carried out
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ABSTRACT

The present study was undertaken for recording the incidence of anaemia in
goats along with evaluation of efficacy of vitamin A with the conventional haematinics
for a period of 45 days of observations.

A total of 100 adult goats were screened to know the incidence of anaemia al
Goat Farm Amanala, Jabalpur. Out of these goats 41 were found anaemic indicating
an overall incidence of 41.0% of anaemia. All of them were infested with ecto
(sucking lice) and endoparasites. Out of 100 goats, 62 were of Sirohi (24 positive,
38.7%) and 38 were of Barbari breeds (17 positive, 44.7%). Out of 100 goats, 27
were males (12 positive, 44.4%) and 73 were females (29 positive, 39.7%). Age wise
incidence was highest in goats aged 6-12 months (49.0%), followed by 12-18 months
{37.0%) and lowest in goats aged above 18 months (25.0%). Major clinical signs in
anaemic goats reported were pallor mucosae, rough hair coat, loss of hair,
emaciation, duliness, depression, tachypnoea, tachycardia and pulse with large
amplitude. For this study, 24 goats were selected having anaemic state and were
subjected to deworming before beginning of the clinical study. All 24 goats were
categorized into 4 treatment groups (Group-l, Il, Ill and IV) consisting of & goats
each,

Group-l was treated with tablet (copper sulphate+ferrous sulphate+cobalt
sulphate+folic) crally once a day for 30 days, whereas group-ll was treated same as
group-l with inclusion of injection vitamin A @ 440 |UMkg body weight intra-
muscularly, at weekly interval for one month. Group-lil was treated with injection (Iron
sorbitol+Hydroxycobalmin+Folic acid) @ 2ml per animal intra-muscularly, at weekly
interval thrice, however group-IV was treated same as group-lll with inclusion of
injection vitamin A @ 440 IUkg body weight intra-muscularly, at weekly interval for
one menth. During the clinical study of 45 days all the groups of anaemic goats after
therapy resumed normaley in clinical signs. Among different treatment groups on the
basis of clinical signs group I, Ill and IV showed better recovery than group |.

After treatment regimens group-l exhibited significant (p<0.05) increase in
mean Hb, PCV, TEC, MCH, MCV, serum total protein, serum albumin and albumin
glebulin ratio on day 30 and was higher on day 45 post-treatment from day 0. While
serum iron increased non-significantly on day 30 and increased significantly on day
43 post-treatment. The mean values of MCHC, serum globulin and body weight
increased non-significantly on day 30 and day 45 post-treatment.

In group-ll, the mean values of Hb, PCV, TEC, MCH, MCV, serum total
protein, serum albumin, albumin globulin ratio and serum iron increased significantly



on day 30 and was higher on day 45 post-treatment from day 0. The mean value of
MCHC increased non-significantly (p>0.05) on day 30 post-treatment, while it got
increased significantly on day 45 from day 0. The data showed a non-significant
{p=0.05) increase in body weight on day 30 and day 45 post-treatment.

In group-lll, the mean values of Hb, PCV, TEC, MCH, MCV, serum total
protein, serum albumin, serum globulin, albumin globulin ratio and serum iron
increased significantly on day 30 and was higher on day 45 post-treatment from day
0. The mean value of MCHC increased non-significantly on day 30 post-treatment,
while it has Increased significantly on day 45 post-treatment from day 0. The mean
value of body weight revealed non-significant increase on 30 and 45 post-treatment.

In group-IV, the mean values of Hb, PCV, TEC, MCH, MCV., serum total
protein, serum albumin, albumin globulin ratio and serum iron increased significantly
on day 30 and was higher on day 45 posttreatment from day 0. The mean value of
serum globulin increased non-significantly (p=>0.05) on day 30 post-treatment, while it
got increased significantly on day 45 from day 0. MCHC and body weight exhibited
non-significant increase on day 30 and day 45 post-treatment.

The efficacy of haematinic on the basis of arbilrary score was found to be
supenor in group-ll and IV in compared to group-l and Il respectively along with
addition of vitamin A. Amongst the different treatment groups most efficacious
performance was observed in group-1V.
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