
THE SEASONAL OCCURRENCE OF HAEMORRHAGIC ANAEMIA IN GOATS 

MBASSA, G. K., Department of Veterinary Anatomy and Cell Biology, Faculty of 
Veterinary Medicine, Sokoine University of Agriculture, P. 0. Box 3016 Morogoro, 
Tanzania. 

Cross sectional haematological studies were conducted in goats on a small ruminant farm at 
Malya in Mwanza, Lake Victoria basin, Tanzania. The purpose was to determin� the causes 
and magnitudes of anaemias in tropical ruminants and the seasonal occurrences. � number 
of helmin� eggs per gram of faeces were parallel determined. The commonest', cause of 
anaemia 'was observed to be helminthiasis, which occurred in the rainy months of February, 
March and April. The number of clinically sick goats increased in March and April, causing 
mortality rates of 30.5 % . Haematocrit, haemoglobin concentration and number of 
erythrocytes in goats infected with helminths were lowest in the rainy months of March, 
April and-.May. During these months packed cell volumes (PCV) were 0.24±0.05, 
0.22±0.06.and 0.24±0.031/1 respectively. The respective erythrocyte counts in March and 
April were 9.76±2.16 and 8.90±2.69 and restored to 15.90±1.55 in May. Haemoglobin 
concentrations were 4.50±62, 4.00± 1.58 and 5.08±0.55 mmol/l in March, April and May 
respectively. The number of worm eggs per gram of faeces in the same months were 
6469±3899, 577±3495 and 3615±1240 respectively. Total serum proteins and number of 
leukocytes were highest during the wet months of March, April and May. The protein levels 
were 114.2, 108.2 and 103.8 g/1 respectively. The respective leukocyte counts in March to 
May were 20.1 ±6.66, 32.8±3.97 and 16.3±6.10. These were lowest during the dry period 
in June, August and September. Protein concentration in these months were 75.4, 72.6 and 
75.9 g/1 respectively. The respective leukocyte counts were 13.9±4.70, 14.3±4.90 and 
15.0±2.46. Blood cells during anaemic phases in the rainy period were macrocytes, 
poikilocytes and acanthocytes while during the dry months they were normocytes and 
spherocytes. These findings unequivocally reveal that anaemia in tropical livestock occurs 
in wet months as a result of iftcteases in internal parasitic burden. 

INTRODUCTION· 

Great economic losses· in food ani-
mals in the tropics are caused by subclini­
cally manifesting diseases most of which 
cause anaemia. The various anaemias 
result from haemorrhage, erythrocyte 
death (haemolysis), hypoplasia or aplasia 
of bone marrow (depressive), and deficient 
or defective utilii.ation . of nutrients for 
erythrocyte production. 

Haemorrhagic anaemias are caused 
by blood sucking parasites and trauma. 
Haemolytic anaemias are caused �lood 
cellparasites; bacterial, viral, and1nckett­
sial agents, chemicals, drugs, poisonous 

' 

plants, metabolic diseases, intraerythroc­
ytic defects, immune-mediated disorders, 
inflammatory diseases and miscellaneous 
agents (Jain, 1986). Depression or hypopr­
oliferative anaemias are caused by changes 
in microenvironment in the sites of eryth­
rocyte prod�ction such as myeloprolifera­
tivedisorders. Nutritional deficiency anae­
mia results from lack of iron, �pper or 

. . cobalt, which are essential for haemoglo­
bin synthesis. 

Studies on tropical domestic animals 
under grazing conditions indicate many of 
them to have low erythrocyte counts or 
anaemia � certain months of the year 
(Mbassa and Poulsen, 1992). Furthermol'P 
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erythrocyte counts of some ·East African 
wild ungulates have been observed to be 
lower than those reported elsewhere (Slee-
man and Widdowson, 1993). The causes 
of haemorrhagic and haemolytic anaemias 
are ubiquitous in the tropics, either haemo­
proliferative protozoa (Mbassa et al.,
1994) or helminths (Jain, 1986). Among 
these, helminth parasites cause haemor­
rhages, gastroenteropathy, hepatopathy and 
pneumonia, with heavy mortalities, loss of 
production and poor quality of milk, meat 
skins and hides (Njau, 1989). However, 
since nutrients are always inadequate a 
greater proportion of animals may become 
anaemic due to nutritional deficiencies. 
The magnitude of these causes of anaemia 
and the seasonal variations have not been 
investigated in East Africa. Availability of 
this information is prerequisite to improve­
ment of animal health. This investigation 
was aimed at determining seasonal occur-

. rence of anaemia and the level of other 
blood parameters in order to formulate 
corrective measures for improvement of 
animal health. The level of bl� parame­
ters are increasingly being used as diag­
nostic tools in clinical and sub

clinical 
diseases (Sh�rman and Robinson, 1983; 
Mbassa, 1990; Mbassa and Willeberg, 
1991a 1991b). 

MATERIA� AND METHODS 

Cross sectional field studies were per­
formed in a small ruminant farm at Malya, 
Lake Victoria basin, Tanzania. Frequent 
visits were made from August 1989 to 
August 1990 for monitoring of herd health 
by haematological evaluation. The more 
than 1000 goats and sheep in the farm did 
not receive any prophylactic anthelmintic 
treatments before and during the observa­
tion period. One unit with 154 goats at 3 -
6 months of age was selected for exami­

nation. During the visits, faeces and blood 
samples were collected from . the goats. 

The number of clinically sick animals 

on the days of visits was recorded; those 
with pale mucous membranes, �eak, 
unthrift, dyspnoea, cough, diarrhoea, 
emaciation or dehydrati�n. Postmortem 
examinations were conducted on dead 
animals. The causes of deaths was decided 
from the worm burden and the clinical 
signs. The cumulative number of goats 
dying of parasites within the group was 
recorded in order to obta.jn helminth 
caused mortality rates. · }> 

Blood samples were collected in 
vacuum tubes ·containing 0.34 ml of 0.12 
mol/1 potassium ethylene diamine tetraac­
etate (K�DTA- Becton-Dickinson, Eng­
land) and clot, activator for scrum. The 
erythrocytes or red blood cells (RBC) were 
counted in an improved haemocytometer 
following dilutign of 20 µl EDTA stabi­
lized blood in 5 ml diluent containing 0.5 
g mercuric chloride, 5. 0 g sodium sulphate 
and 1.0 g sodium chloride in 200 ml wa­
ter. Total leukocytes or white blood cells 
(WBC) were counted in an improved 
haemocytometer after dilution of 50 µl 
blood with 950 µl of 1 % HCl in which .1 · 
ml of 1 % Gentian violet has been added. 
Haemoglobin concentration (Hb) was 
measured by the methaemoglobin method 
in a haemaglobinometer (Atago, Japan). A 
20 µl stabilized blood sample was diluted 
with 5 ml solution containing sodium 
bicarbonate (NaHC01), 0.05 g potassium 
cyanide (KCN) and 0.02 g potassium ferricy­
anide (K�e(CN)6 dissolved in 1 1 water. 

Haematocrit or packed cell vol"Qmes 
(PCV) were determined in a microhaema­
tocrit centrifuge (Osterode am, Hartz Ger­
many) at 12000 G. Mean corpuscular vol­
ume (MCV), mean corpuscular haemoglo­
bin (MCH), mean corpuscular haemoglo­
bin concentration (MCHC) were calculated 
using standard formulae. Total serum pro­
teins were determined in a double beam 
spectrophotometer UV-150-02 (Shimadzu, 
Japan) at 550 nm wavelength using egg
albumen pre-set concentration of (,() g/1 as 
standard solution. Fecal worm eggs counts 
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standard solution. Fecal worm eggs counts 
w�re made by · McMastei method. The 
monthly rainfall, 9 am and 3 pm relative 
humidity and minimum and -maximum 
daily temperature were obtained from 
meteorological station. 

·i6'SULTS

Lake Victoria -basin receives heavy rains
during the rainy months of November,
D�mber, January, February, March,
April and May each year. The rest of the
days in June, July, August, September and
part of October are dry. The mean month­
ly rainfall, minimum and maximum tem­
peratures, relative humidity at 9 am and 3
pm were relatively constant (Fig. 1).
Weather was observed to influence the
health of animals.

Animals were in very poor condition
during - the heaviest rains of the rainy
season. There were many sick goats,
unthrifty, soiled with faeces and mud.
Many· were weak, had diarrhoea, pale
mucous membranes.. and coughs. The
number of sick goats increased in the time
of heavy rains (Table 1). The worm eggs
in faeces increased. Of the 154 goats 47
(30.5 %) died of parasitism. Th�;.goats
were healthy in the dry season, without
any deaths due to helminthiasis.

Erythrocyte counts, haematocrit and
haemogolobin concentration were lower in
wet months of March, April and May than.
in dry period in June, August and Septem-
ber (Fig. 2 a, b, c). In contrast, leukocyte
counts, total serum protein concentration
and _mean corpuscular volumes (MCV)
were greatly increased during the rainy
season in March, April;':�d May. These
were. low in June; Augo_jt.and September,
which. are dry (Fig. 2a, 3a, 3d, Table 1).

. The mean corpuscular haemoglobin ·
(MCH) and mean corpuscular haemoglobin

· �ncentration (MCHC) varied greatly

during the rainy season (Fig. 3b, 3c, Table) 
l). There were leukocytosis, eosinophilia, 
neutrophllia and lymphopenia. The de­
creased RBC counts, Hb and PCV, with 
increased MCV was due to hemorrhagic 
anemia. 

Haematological a,.nalysis clearly 
identified animals showing effects of para­
sites, whereas worm egg counts were 
negative for some of the goats. This indi­
cates that haemoglobin concentration, 
PCV, RBC, total and differential WBC 
counts are important complementary tests 
for anaemia, leukocytosis and eosinophilia. 
In presence of numerous worm eggs even 
without identification of individual goats 
blood parameters defined the time and 
severity .of helminthiasis. 

DISCUSSION 

The information gathered in this study 
presented in table 1 and figures I - 3 indi­
cate that the syndrome of anaemia in goats 
is caused mostly . by helminths. Since 
weather affects the occurrence and survival 
of these parasites, dampness and high 
relative humidity being favourable it fol­
lows that anaemia occurs in the wet 
months of the year. Helminthiasis occurs 
cyclically, more severe during rainy 
months in 'the year. This is facilitated by 
the high humidity and soft soil consistence 
where infective larvae survive. The worms 
and worm eggs obtain the essential favor­
able temperatures, humidity and soil con­
sistency (Chiejina et al-., 1989). 

The sensitivity and specificity of 
diagnostic methods of helminthiasis by 
faecal egg counts are low because healthy 
animals also habour certain number of 
parasites. Indirect fluorescent antibody 

. technique, .enzyme linked immunosorbent 
assay and indirect haemagglutinatiqir 
(Walls and Schantz, 1986) yield goocf 
results ooly at certain peak effects of infection. 
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Table 1: The mean ± standard deviation (i ± s) of hematological values, number of healthy 
and sick goats and worm egg counts at different dates. 

14/8/89 25/9/89 5/3/90 12/4/90 23/5/90 17/6/90 

Goats (n) 95 97 59 63 63 60 

RBCxl0 12/l 17.6+- 13.5±- 9.76±- 8.90±- 15.9±- 15.4±-
5.09 2.01 2.16 2.69 1.55 3.70 

PCV 1/1 0.31 +- . 0.25±- 0.24±- 0.22±- 0.24±- 0.30±-
0.03 0.03 0.05 0.06 0.03 0.03 

Hb mmol/1 7.21 ±- 5.07+- 4.50+- 4.00±- 5.80±- 7.16±-
0.82 0.49 0.62 1.58 0.55 0.77 

MCV fl 18.4+- 18.8+- 24.9+- 24.7±- 15.1 ±- 19.5±-
5.74 2.54 5.75 2.23 1.94 0.94 

MCH fmol 0.44±- 0.39+- 0.37+- 0.45±- 0.36±- 0.47±-
0.12 0.05 0.09 0.21 0.03 0.24 

MCHC mm- 24.2±- 20.7+- 14.8+- 18.2±- 24.2+- 23.9±-
ol/1 2.51 2.07 2.72 3.52 1.83 2.57 

WBC xl09/l 14.3+- 15.0+- 20.1±- 32.8±- 16.3±- 13.9±-
4.97 2.46 6.66 3.97 6.10 4.70 

Lymphocyte 51.4+- 48.3+- 40.9±- 38.6±- 44.2±- 46.3±-
% 8.40 5.66 10.7 5.11 6.39 .7.44 

Neutrophil % 47.1 +- 48.4+- 53.1±- 53.8±- 51.7±- 50.7±-
7.62 6.61 8.85 7.30 6.58 8.22 

Eosinophil % 0.29±- 0.98+- 4.17±- 7,60±- 2.50±- 2.00±-
0.39 0.98 4.54 6.90 2.66 1.98 

Sick goats 0 1 25 15 3 -0 

epg 485+253 491 ±388 6469+ 5977+- 3615±- 490 ± 
3899 3495 1240 393 

n= number of goats sample.d. 
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Figure 1: The ffi?!1 monthly rainfall (mm), minimum (minT) and maximum 
(maxT) tempe�res (°C), the 9 am (RH9) and 3 pm (RH3) values (%) of 
relative humidity in Mwan:za, Lake Victoria basin up to and including 1990. 
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Figure 2: The erythrocyte (RBC) counts x 1012/l (a), Haematocrit (PCV) (b), 
Haemoglobin concentration (Hb) mmol/1 (c) and total leukocyte counts (WBC) 
x 1()9/1 (d) in August and September 1989 and March, April, May and, June 1990 
in Malya, Mwanz.a, Lake Victoria basin, Tanzania. 
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Figure 3: The mean corpuscular volume (MCV) fmol (a), mean corpuscular

haemoglobin (MCH) pmol (b), mean corpuscular haemoglobin concentration

(MCHC) mmol (c) $\d total serum proteins g/1 (d) in August and September 1989

and March, April,-;May, June 1990 in Malya, Mwanza, Lake Victoria basin,

Tani.ania. 
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