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1. INTRODUCTION

Diarfhoea, an abnormal increase in the frequency, fluidity or volume of
faeces resulting from excessive faecal water content is one of the most common
clinical conditions reported in the veterinary hospitals of Kerala. As it is a readily
observable symptom, prompt veterinary attention is sought by pet owners. It is one
of the most important clinical manifestations of intestinal diseases in dogs.
Diarrhoea may be the only sign of ill health in animals or the salient sign that
accompaniés other abnormalities such as anorexia, weight loss, vomiting etc. and
provides us a window of opportunity to evaluate the gastrointestinal tract and other

systems of the body.

Diagnosis of correct etiological agents causing diarrhoea has been a
subject of utmost interest from time immemorial. A multi-dimensional approach to
evaluate cases of diarrhoea involve history taking, clinical examination,
haematological and biochemical analysis, plasma volume estimation,
parasitological and microbiological studies, including faecal culture. A thorough
study of all the above aspects is very essential for the effective management and

treatment of canine diarrhoea.

Regardless of the cause, diarrhoea usually leads to rapid development of
dehydration and electrolyte imbalances, which are responsible for many of the
clinical signs. Therefore, in the treatment of diarrhoea, the basic objectives should
be to adopt a therapeutic regimen to give immediate relief, alleviate the symptoms

with correction of fluid and electrolyte imbalances, if any.




The assessment of plasma volume and electrolyte status will help the
clinician to find out the extent of dehydration an‘d electrolyte imbalances, which in
turn will help in formulating better therapeutic measures in the management of
diarrhoea in dogs. Above all, the professidnal skill, corﬁpetence and practical
experience of a clinician has to be relied upon in the diagnosis and management of
diarrhoea. Only very little work has been done in diarrhoea affected dogs in Kerala.
The availab!e reports mainly deals with parvoviral infection, which produce severe

haemorrhagic-gastroenteritis and is considered to be the most important and

prevalent etiological agent in Kerala.

Therefore a work. on “Fluid and electrolyte status in diarrhoeic
conditions of dogs” was carried out to understand the effects of diarrhoea on
i) fluid and serum electrolyte status (Na*, K*, CI, HCO;) and plasma
proteins,
i) the haemogram of the affected dogs and
iif)  to find out the possible etiology of this céndition for suggesting suitable

therapeutic measures.
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2. REVIEW OF LITERATURE

2.1 DEFINITION

Diarrhoea was defined as a condition characterized by abnormal
frequency and looseness of faecal matter, usually not considered primarily as a
disease but as a symptom resulting from a variety of causes within or outside the

gastrointestinal tract (Bloom, 1959).

Strombeck and Guileford (1991) defined diarrhoea as a change in the
frequency, consistency or degree of bowel movements. Water content was recorded
as 60 to 80 per cent in normal faeces and 70 t090 per cent in unformed and watery

faeces.

Radostits ef al. (1994) described diarrhoea as the increased frequency of
defaecation accompanied by an elevated concentration of water and decrease in dry

matter content; the consistency of faeces varied from solid to liquid.
2.2 CLASSIFICATION

Bloom (1959) classified diarrhoea as infectious or non-infectious,
fermentative or putrefactive, mild or severe, functional or organic, acute or chronic,

intermittent, continuous or recurrent and mucoid, watery, bloody or muco-purulent.

2.3 ETIOLOGY
Diarrhoea might be caused by protozoan, fungal, bacterial or viral

infections, intestinal parasites, glandular dysfunction, mechanical factors, vitamin
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deficiencies, allergic factors, poisonings, psychogenic factors and a number of

miscellaneous causes (Bloom, 1959).
2.3.1 Bacteria

Canine Safmonellosis was a bacterial infection of the intestinal tract
particularly involving the posterior part of the bowel. The symptoms most often
reported were diarrhoea, septicaemia, weakness, recumbency, elevated temperature
and ocassiénally abortion (James er al.,” 1963). Moon (1974) -classified
coiibacillosis in animals into four groups (i) enterotoxaemia caused by enterotoxin
producer, (ii) enterotoxaemia reéulting in systemic disorders following absorption
of an intestinal toxin, (iii) enferoin\;asive caused by invasive Escherichia coli (E.
coli) and resulting in vérying degrees of destruction of mucosa and (iv) septicaemic
which results in extra intestinal localization of E. coli. Vandenberghe ét al. (1982)
isolated Campylobacter jejuni from faecal samples of 53.8 per cent of dogs with
diarrhoea and 8 per cent of dogs without diarrhoea. Vihan and Singh (1989)
demonstrated a negative correlation between the age of the kid and incidence of
enteric colibacillosis. Accordingly E. coli infection took place immediately after
birth and peaked at five to six days of age. Radostits ef al. (1994) also opined that

_the occurrence of colibacillosis varied with breed, sex, litter-size, birth weight,
management and climate. In 106 cases of canine diarrhoea studied by Rodrigues
et al. (1994) revealed that 25 per cent of the cases were due to bacterial infections,.
of which E. coli was found to be the predominant one. In a study conducted on 200
goats of different age groups, Dubey and Sharda (2001) recorded highest incidence

(50%) of colibacillosis in one-week old kids.




Strombeck and Guileford (1991). opined that transient bacteria became
pathogenic and produced diarrhoea oﬁly when they colonize the bowel, due to a
change in the homeostatic mechanisms. Ludlow and Davenpo.rt (2000) méntioned
that the normal flora of the small intestine consisted of a vafiety of aerobic bacteria
including E. coli, Staphylococcus sp., Streptococcus sp.., Pasteurella sp., Proteus

sp. and Corynebacterium sp. and also anaerobic bacteria.

Of the fifteen cases of haemorrhagic gastroenteritis in dogs stuaied by
Spielman and Garvey (1993), E. coli was isolated from 13 dogs and Clostridium
sp. from two of the diseased animals. In the control group, all were positive for E.
coli and one for Clostridium sp. Clinical survey conducted by Heemyung ef al.
(1999) in pups with concurrent intestinal and respirato.ry tract disorders, the
incidence of E. coli and Staphylococc:us sp. infections was found to be 72.7 per
cent and 40.9 per cent respectively. |

1

Vandersteen ef al. (1997) reported that severe acute diarrhoea and
necrotic enteritis associated with high amounts of C. perj?‘itlgens often deve[oped
in dogs after drastic changes in the protein contént of their aiet. Weese et al. (2001)
isolated C, difficile from two per cent of dogs with diarrhoea but was nbt isolated
from the faeces of normal dogs, possibly because of poor survival of the organism

in faecal sample.

2.3.2 Virus

Viral gastroenteritis had emerged in the last decade as a major cause of

morbidity and mortality in many animal species. Four main types of viruses



namely parvovirus, rotavirus, astrovirus and corona virus have been demonstrated
in the faeces of d‘ogs and are kﬁown to be associated with canine gastroenteritis
(Appel et al., 1979; Hammond and Timoney, 1983). Bund and Laohasurayothin
(1982) found that highest prevalence of canine parvoviral (CPV) infection was at
Athree to four months of age in dogs. Marshall et al. (1984) noted that viruses of
seven distinct types, some of known pathogenicity were excreted by non-diarrhoeic
mature apparently healthy dogs; of 157 normal faeces studied 34 per cent contained
parvovirus-like particles, five per cent contained corona virus, three per cent
contained a previously undescribed “round” virus particles, two per cent contained
rota virus, two per cent contained astrovirus-like particles, one per cent contained
papova-like virus and one per-cent contained coronavirus !ii{e particles. Mochizuki
et al. (1993) isolated a calicivirus strain 48 of canine origin from a dog in Japén by
inoculation of faecal matter or rectal swab into Madin Darby Canine Kidney
(MDCK) cell monolayer. Here, the clinical manifestations recorded were wétery
diarrhoea, vomiting, depression and anorexia without fever. Virus strains isolated
by Kokubu et al. (.l 993) from 70 dogs with diarrhoea were identified as reovirus on
the basis of their biological and psysico-chemical properties. Canine parvovirus,
canine corona virus and rotavirus have been incriminated as primary pathogens of
viral enteritis in dogs of less than six months of age (Hoskins, 1997). Udupa and
Sastry (1997) reported parvoviral enteritis in 79 dogs out of the 86 dogs screened
by faecal haemagglutination (HA) or serum haemagglutination inhibition test or
both. Studies conducted by Deepa (1999) among 57 clinically suspected dogs for
parvoviral infection, 50.7 per cent and 19.3 per cent respeqtively had CPV antigen

in thé faecal samples by Agar Gel Immuno-Diffusion (AGID) and Counter



Immuno Electrophoresis (CIEP). Mousa ef al. (2001) isolated cani.ne adenovirus on
Madin Darby Bovine Kidney (MDBK) cell culture from rectal swabs of six young
dogs suffering from abdominal pain, bloocfy diarrhoea with or without vomiting.
Banja et al. (2002) found that vomiting and diarrhoea were seen in majority of
dogs suffering from corona virus infection. Haemorrahagic diarrhoea and vomiting
were the most important clinical manifestations of CPV mixed infection. Clinical

signs of mixed infection were indistinguishable from that of single infection and
the duration of illness was prolonged in the latter. Culture and sensitivity study of
parvoviral enteritis revealed that all the cases were found to be complicated by E.

coli infection (Ramprabhu ef a/., 2002).
233 Fungus

Rodriguez et al. (1998) observed that Candida sp. could spread
systemically from gastrointestinal lesions and the risk of secondary candidosis

should be kept in mind in cases of parvoviral infections in young dogs.

234 Parasites

Rachman and Pollock (1961) recognized coccidiosis as the most
important protozoan disease of dogs due to its frequency of occurrence and
pathogenicity. According to Lindsay (1989) most of coccidial outbreaks occur
during the summer and autumn months, when high temperature and humidity
favour the rapid sporulation of oocyst. Twenty five percentage of the 106 cases of

- canine diarrhoea studied by Rodrigues e/ al. (1994) were due to intestinal parasitic
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infestation. Out of these, 70.27 per cent were due to hookworms. According to
Navarro ef al. (1997), 2.26 per cent of faecal samples taken from dogs with
diarrhoea were positive for Cryptosporidium species. The infected dogs were three
to eight months of age. Duda et al. (1998) detected Blastocystis sp. from four out of
six diarrhoeic dogs aged between two mt.)nthS and nine years. In a study of 390
dogs of various breeds of different age groups aﬁd sexes for faecal prevalence of
eggs of gastro intestinal helminths in Malve region of Madhya Pradesh for two
years, Asati ef al. (1999) revealed highest incicience of Ancylostoma caninum in 81
dogs (20.76%) followed by Tc.)xocara canis in 36 dogs (9.23%); Dipylidium
caninum in 20 dogs (5.12%) and mixed infection of 4. caniﬁum and T. canis in five
dogs (1.28%). The overall incidence of parasitism below one year of age was
recorded as 22.82 per cent whereA as in those above one yeaf of age it was 13.58 per
cent. According to Koene and Houwers (1999) diarrhoea was a common problem
in young animals living in a densely populated environment such as kennei and one
possible causative agent was Giardia. Itoh and Muraoka (2001) also detected
Giardia cysts in faeces of ten dogs with diarrhoea. Itoh and Muraoka (2002)
detected isospora oocysts in 6.2 per cent of animals examined and the rates of
isospora oocyst detection were high in soft and diarrhoeic faeces, with mucus or
blood. Ruckstuhl er al. (2002) opined that the most often observed clinical signs in
Trichuris vulpis infectlion were mild fo moderate diarrhoea and weight loss. The
severity of clinical signs depends on the number of parasites, the age of infection

and may even breed dependent.



2.3.5 Nutritional factors

Vandersteen ef al. (1597) concluded that a high protein diet increased
faecal counts of C. perfringens and enhanced enterotoxin production by clostridial
species,. which might persist in infected dogs for months and was not reliably
eliminated by antibiotic treatment. According to Deepti ef al. (1999) diarrhoea not

only occurred due to pathogens alone but also was influenced by the effects and

interactions with nutrition and managemental practices.

2.3.6 Miscellaneous factors

Jgrgens et al. (1992) observed diarrhoea, vomiting, melena, abdominal
pain and weight loss in idiopathic inflammatory bowel disease associated with
gastroduodenal ulcertaion-erosion in dogs. Diarrhoea wa.s reported to be the
predominant clinical sign in dogs and cats with colitis assaciated  with

inflammatory bowel disease (Leib and Matz, 1995).

24 CLINICAL MANIFESTATIONS ASSOCIATED WITH DIARRHOEA

Weaver (1977) described the commonest triad of presenting signs in
intestinal intussusception as vomiting, diarrhoea and a palpable abdomingl mass in
dogs. Severe anorexié, weakness, moderate or high fever, recurrent vomiting,
abdominal pain, watery and blood stained diarrhoea were observed in dogs with
parvo viral enteritis in Hungary (Voros et al., 1981). Experiment‘iilly indﬁced CPV
infection in youn;g, pups by Sullivan ef al. (1984) were characterized by mild to

moderate depression in early stages; anorexia and fever were first noted on day
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five. Pups were moderately to severely affected by day six, when diarrhoea and
vomiting commenced. All animals were dehydrated and developed very foul
smelling watery, reddish mucoid diarrhoea by day seven. According to Udonsi and
Agunama (1991), the clinical signs observed in canine ancylostomosis were
diarrhoea some times with occult blood, general inappetaxllce, whitish woolly
tongue, loss of hair, vomiting, enlarged abdomen and oedema of legs. Levitt and
Bauer (1992) reported that the presenting signs in dogs and cats with
intussuscepfion were varied and non-speciﬁc'aﬁd could be seen in a number of
acute abdominal conditions and comprised of vomiting, bloody mucoid diarrhoea
and a palpable abdominal mass. Based on clinical and laboratory assessment of
hydration status of nconatai calves with diarrhoea, Constable e al. (1998)
suggested that the best predictors of degree of dehydration were extent of
exophthalmous, skin elasticity on neck and thorax and the plasma protein
concentration. Leib and Zajac (1999) reported that acute small bowei 'diarrhoea
was the most common clinical syndrome associated with giardiasis in dogs. Joshi
et al. (2001) demonstrated that experimental CPV infection produced mild to
moderate enteric form of infectiﬁn characterized by diarrhoea of varying severity,
fever and leucopaenia. Infected pups were dull and anorectic. Haemorrhagic
gastroenteritis in young pups manifested as high rise of body temperature, which
declined to subnormal later, inappetance, polydipsia, froathy yellow vomitus,
retching and restlessness. The faeces were brownish, semisolid and mixed with
excess mucus which later became foetid and fluidy. All the animals had varying

degree of dehydratfon and exhaustion (Ramprabhu ef al., 2002).
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2.5 HAEMATOLOGY

The reference range of haematological parameters for normal dogs

postulated by Brar ef al. (2000) were

RBCs (x10%ul) - 58
Hae;noglobin (g/dl) - 10-16
PCV (%) . -30-50
WBC count (per pl) - 6,000-16,000

Neutrophils (per pl)

Mature (%) - 60-70

Banc}s (%) | - 0-30
Lymphocytes (%) - 15-30
Monocytes (%) - 3—8.
Eosinophils (%) -2-10
Basophils - rare

2.5.1 Parasitic conditions

Morgan (1967) studied the effects of helminth parasites on the
haemogram of dogs and reported that hookworms like Ancylostoma caninum
causing enteritis resulted in low packed cell volume (PCV), haemoglobin (Hb) and
total erythrocyte count (TEC). The erythrocyte sedimentation rafe (ESR) was
» increased probably due to the result of both anaemia and concurrent

hypoalbuminaemia. Udonsi and Agunama (1991) noted a negative correlation
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between parameters like PCV and haemoglobin with faecal egg counts in dogs
infected with Ancylostoma caninum. Leucocytosis was observed by R(;drigues
et al. (1994) in canine diarrhoeal cases due to parasitic infection. Maiti et al. (1999)
conducted clinico-haematological and therapeutic studies in an outbreak of
parasitic gastroenteritis in sheep and the investigations revealed a significant
reduction in haemoglobin and TEC in infected sheep than non-infected group. The
eosinophil and neutrophil counts were significantly higher whereas the

lymphocytic counts were lower in the infected animals.

2.5.2 Non specific conditions.

2.5.2.1 Bovine

Michell (1974) opined that the loss ofiextra cellular fluid (ECF) in cases
of diarrhoea in calves led to haemoconcentration with an increase in PCV. A fall in
sodium ion concentration allows more water to enter into the cells reinforcing the
rise in PCV caused by reduced plasma volume without changing Hb ‘ level.
Deshpande ef al. (1993) found a significant increase in Hb ‘level, PCV and TEC in

diarrhoric calves.
2.5.2.2 Canine

Haematological changes in dogs suffering from diarrhoea were
characterized by significant increase in PCV, TEC and protein values possibly due
to dehydration (Jani er al., 1992). Similar findings were reported by Cornelius

(1972) and Jones and tiska (1986) in dehydrated dogs. Zafar ef al. (1999) reported
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that the TEC and PCV of diarrhoeic dogs were significally higher when compared
with the healthy control group. They also observed that all the“dogs with diarrhoea

exhibited macrocytic normochromic anaemia.
2.6 HAEMATOLOGY AND HYDRATION STATUS

Chen and Shien (1981) observed that levels of erythrocytes, Hb, PCV,
plasma proteins and percentages of neutrophils and lymphocytes were positively
related to thle degreé of dehydration in dogs. Ti;e environmental temper.ature and
relative humidity should also be considered while ’evaluatihg dehydration in dogs
by single regression equation: PCV and total plasma prote'iﬁ concentrations were
easily accessible data that could be used to estimate the relative state of hydration

of most animals (Roussel and Kasari, 1990). According to Radostits ef al. (1994),

increase in PCV and total serum protein levels indicate the degree of dehydration.

2.6.1 Viral enteritis

In a study of dogs with varying degrees of severity of parvoviral
infection, Prange-et al. (1983) recorded leucopenia, increasing with severity of
infection in 29 per cent of cases. Carman and Povey (1985) recorded leukocytosis
on day zero, two and five post exposure in experimentally induced CPV-2 infected
dogs. Total neutrophil counts remained within normal range. Monocyte and
eosinophil numbers varied for individual dogs, but when the group means were

assessed: little variations were apparent. Leucc;penia was observed by Rodrigues

et al. (1994) in canine diarrhoea due to parvoviral infection. Hoskins (1997) stated
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that severe infection with CPV-2 destroyed mitotically active precursors of
circulating leukocytes and lymphoid cells; resulting in neutropenia and
lymphopenia. In an experimental study conducted on twelve nondescript pups with
CPV infection by Joshi ef al. (2001), the blood picture revealed mild increase in
Hb, PCV and TEC. There was leucopenia on day four and six post-infection

followed by 'l‘eu'c'oc‘)"tos‘ié on day ten post infection in the experimental animals.
2.6.2 Bacterial enteritis

Leucocytosis was observed by Rodrigues et al. (1994) in canine
diarrhoeal cases due to bacterial infection. In a study conducted by Kumar and
Mandial (2002) on six cross bred calves of either sex, between one to ten days of
age suffering from E. coli infection, haematological findings revealed a significant
increase in PCV and non-significant increase in Hb concentration, TEC and Total
leucocyte count (TLC). Ramprabhu ef a/. (2002) observed an increased ESR in
pups affected with haemorrhagic gastroenteritis indicative of non-specific

inflammation. RBC count was very low. The leukogram revealed leucocytosis with

relative neutrophilia and lymphopenia.

2.7 "SERUM BIOCHEMISTRY

The measurement of serum electrolyte concentrations provided an

accurate assessment of the ionic composition of the ECF, but failed to refléct total

body electrolyte status (Roussel and Kasari, 1990).
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2.7.1 Sodium

The normal serum sodium level in healthy dog was found to be 143

(range 137-149) mEq/L (Benjamin, 1985).

Tennant et al. (1972) noticed a redpction in plasma sodium level in -
majority of diarrhoeic calves, probably due to an increase in excretion of sodium
and water through faeces. Alikutty and Rajamani (1973) reported that even though
in mild c’aées of diarrhoea there was no marked change in plasma sodium,
prolonged cases resulted in decreased level, Benjamin (1985) opined that intestinal
contents contain large amount of sodium bicarbonate which were lost in the faeces
due to diarrhoea resulting in aep[etion of sodium ions. In animals with diarrhoea
there was increased loss of sodium, potassium, chloride and bicarbonate with a
concurrent decrease in plasma sodium concentration, resulting in hy.p.o-osn)otic
ECF (Constable et al., 1998). Sayed er al. (1998) noted significant decrease in
blood serum sodium ions in diarrhoeic camels. Alone ef al. (2000) observed
hyponatraemia in calves with eight per cent dehydration due to diarrhoea.
Bioéhemical studies on blood by Kumar and Mandial (2002) on six'crbss bred
calves of either sex aging betweex'l one to ten days suffering from E. coli infection,
indicated significantly decreased pIasrha sodium concentration. Ramprabhu et a/.

(2002) observed hyponatraemia in pups affected with haemorrhagic gastroenteritis.

2.7.2 Potassium

Benjamin (1985) recorded normal serum potassium level in dog as 4.4

(range 3.7-5.8) mEq/L.
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Alikutty and Rajamani (1973) observed normal or below normal plasma
potassium level in mild to moderately severe forms of diarrhoea in calves. Sayed
et al. (1998) notéd significant increase in serum potassium ion levels in diarrhoeic
camels. Alone et al. (2000) reported hypokalemi‘a at eight per cent dehydration due
to diarrhoea in calves. Ramprabhu et al. (2002) observed hypokalemia in pups
affected with haemorrhagic gastroenteritis. The biochemical studies on blood by
Kumar and Mandial (2002) on six cross bred calves of either sex égeing between 1

to 10 days suffering from E. coli infection, indicated non-significant increase in

potassium concentration.
2.7.3 Chloride

According to Benjamin (1985) the normal serum chloride level in dog is

recorded as 90-110 mmol/L.

Significant decrease in blood serum chloride ions were noted in
diarrhoeic camels by Sayed ef al. (1998) whereas Alone et al. (2000) stated that in
calves with eight per cent dehydration due to diarrhoea, serum electrolyte profile

indicated only non-significant changes in the chloride concentration.
2.7.4  Bicarbonate

Kaneko ef al. (1997) stated that the normal reference range for serum

bicarbonate in dog as 18-24 mEq/L.
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According to Greco (1998) acid-base status could be reflected by
changes in serum bicarbonate concentrations. It was also stated that hyper
bicarbonatemia (>30 mEq/L) was associated with metabolic alkalosis and
hypobicarbonatemia (<10 mEq/L) was indicative of metabolic acidosis. Alone ef
al. (2000) observed a reduction in plasma bicarbonate level in diarrhoeic calves

with eight per cent dehydration.

2.7.5 Acid-Base Status

Roussel and Kasari (1990) mentioned that acidaemia was a consistent
complication of diarrhoea and dehydration, generally beqoming more severe as
dehydration worsened. Typical electrolyte disturbances included a total body
deficit of sodium, chloride and potassium, which were lost primarily through the
faeces. Acidaemia was caused by loss of bicarbonate ions tI}rOLIgh faeces; lactic
acid accumulation in poorly perfused tissues; reduced acid excretion by pc;orly
perfused kidneys and organic acid production in the colon as a result of
fermentation of unabsorbed nutrients. According to Michell. (1994) metabolic
acidosis was a well recognized potentially life-threatening consequence of
diarrhoea. Grove-White (1997) observed metabolic acidosis in diarrhoeic calves.
Acidaemia due to metabolic acidosis was the commonest abnormality detected by
Koutinas et al. (1999) in 17 dogs out of 32 with clinical signs suggestive of

parvoviral enteritis.

2.7.6 Serum Proteins

Benjamin (1985) recorded total protein and albumin values in normal

dogs as 5.3-7.3 (mean 6.3) g/dl and 3.1-4.0 (mean 3.56) g/d! réspectively.
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Schalm et al. (1975) suggested that the catabolism of body protein in
dehydration and water loss from body' could lead to an increase in plasma protein
per unit volume of blood. Cornelius (1980) stated that there would be an increase
in the total serum protein level in dehydration. Jani ef al. (1992) found that
diarrhoeic dogs showed significant increase ?n total protein values possibly due to
dehydration. Hypoproteinaemia and hypoalbuminemia were recorded by Jergens
et al. (1992) in idiopathic inflammatory bowel diseases associated with gastro-
duodenal ulceration-erosion in dogs énd cats. l;xccording to Radostitis ef al. (1994)
increase in PCV and total serum protein levels indicated the degree of dehydration.
Inappetance with resultant reduction of dietary protein ‘and plasma loss from
damaged intestinal mucosa appeared to be the main cause of hypoproteinaemia.
Study on serum biochemical changes in canine gastroenteritis by Suresh et al.
(1994) showed that there was a signiﬁcan.t decrease in total serum proteins when
compared to that of healthy ones. Invéstigations by Maiti et al. (1999) on clinico
haematological and therapeutic studies on _.parasitic gastroenteritis in sheep
revealed significantly lower total protein levels in affected sﬁeep. Ramprabhu ef al.

(2002) observed hypoglobulinaemia in pups affected with haemorrhagic

gastroenteritis.
2.8 PLASMA VOLUME

A rapid method for determination of plasma volume by using Evan’s

blue dyé (T-1824) was described by Constable (1958). Dilution of Evan’s blue
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(T-1824) following intravenous injection is the simplest method for estimation of
plasma volume (Young, 1964). According to ‘Hunsaker (1965), Evan’s blue
(T-1824) is the most widely used dye f(;r plasma volume determination and
developed a simple procedure for analysis of Evan’s blue in plasma based on
precipitation of the dye-protein complex with ten per cent trichloroacetic acid
followed by pxtraotion -with n-butanol. No correlation was observed in many of the
cases between plasma volume and PCV in diarrhoeic calves (Alikutty and
Rajamani, 1973). Also no consistent reduction in plasma volume was found in mild
to moderately dehydrated diarrhoeic calves. Diarrhoea resulted in dehydration and
hypovolaemic shock -leading to death in calves (Jones and Liska, 1986).
Simultaneous determination of plasma volumé with Evan’sl blue and 125 iodine
labeled bovine plasma albumin in five to nine days old calves by Wagstaff ef al.
(1992) showed that the use of Evan’s blue and isotopic techniques provided
equally acceptable measurements of plasma volu‘me in young calves. Dehydrétion

in calves with diarrhoea was accompanied by a large reduction in ECF and smaller

increase in intra cellular fluid volumes (Constable et al., 1998).

2.9 FAECAL HAEMAGGLUTINATION

Janthur and Kokkles (1984) used supernatent fluid from chloroform
extraqtcd suspensions of faeces as antigen in the HA test using piglet erythrocytes.
HA test using faecal samples of dogs with CPV infection was developed by Mohan
et al. (1992). H!oskins (1997) stated that the period of faecal antigen shed was brief
and somewhat cyclical and corrésponded to five to seven days of clinical illness.

Out of twelve animals experimentally infected with parvovirus, eight showed HA
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titre ranging between 64 and 1024 on day three, four, five and six, post infection.
The HA titre gradually declined and proved negative on day nine and ten post
infection. The high faecal HA titre between day four and six post infection
reflected the severity of clinical manifestations of disease (Joshi er al., 2001).
Praveen er al. (2003) suggested that HA test can be used easily and successfully for

the detection of parvovirus in faecal samples of dogs excreting the virus.

2.10 THERAPY

Rachman and Pollock (1961) reported the anticoccidial activity of
nitrofurazone preparation in canine coccidiosis. Treatment for seven days with this
preparation was found to be superior. CO;cltCS and Hoopes (1980) emphasized the
use of in vitro antibiotic sensitivity test as a guideline for proper selection of
antibiotic in diarrhoeic conditions. Leib and Zajac (1999) in their study on
giardiasis in dogs and cats recommended the use of either m'etroni'dazol;e or

feﬁbendazole.

Shivanandiah (1970) suggested that tender coconut water was a ready
and handy boon to combat dehydration of patients suffering from severe diarrhoea
and vomiting and a cheap substitute to glucose saline or plasma. An invéstigation
undertaken By Alone ef al. (2000) on diarrhoeic calves to assess the effectiveness
of oral rehydration fluid to correct acid-base imbalance in diarrhoeic dehydration,
in comparison to normal intravenous infusion suggested that oral rehydration fluid A
could be used under field conditions effectively in cdrrecting electrolyte
imbalances in view of its easiness in preparation, administration, efficiency and

cost.
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The main objective of treatment in parvoviral enteritis was to correct the
fluid and electrolyte deficits and to re-establish the acid-base equilibrium (Voros
et al., 1981). Hoskins (1995) suggested that the brimary goals of treatment for
CPV-2 enterit-is were restoring fluid and electrolyte balance and providing rest to
the gastro-intestinal £ract followed by antimicrébials, motility modi_ﬁers and
antiemetics. According to Constable ef al. (1998), treatment of dehydrated calves
required ra;ﬁjd replacement of the existing fluid deficit and provision of additional
fluid for ongoing losses. Banja et al. (2002) suégested symptomatic treatment with
intravenous administration of ringers lactate solution @ 45-90 ml/kg body weight,
metaclopramide @ 1 mg/kg body weight, adrenochrome mono semicarbazone @
0.1-0.2 mg/kg and gentamicin @ 4 mg/kg body weight for dogs suffering from

either canine parvo virus or canine corona virus or both.

In a study of commercially available parenteral solutions, by Groutides
and Michell (1990) for assessing their effectiveness in correcting the disturbances
associated with diarrhoea, they have suggested that solutions for intravenous
administration should probably contain 'about 150 mmol/L §odium ion; five |
mmol/L. potassium ions and about 50 mmol/L of a mixture of bicarbonate and
precursors. In a siudy to determine the therapeutic effects of electrolyte solution
with oil emulsions on serious diarrhoea in Holstein calves by Koiwa et al. (1990),
it was denﬁonstrated that oral fluid therapy with glucose-glycine-electrolyte
solution -could be effective for calves with serious diarrhoea which had suffered

from hypo-lipaemia due to deterioration of nutritional conditions. Roussel and
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Kasari (1996) while elaborating on treatment rﬁethods of calf diarrhoea agreed the
finding that total body sodium and chloride concentrations are decreased in
diarrhoeic calves. In dehydrated calf ECF volume might be reduced by 8 to 13 per
cent. Therefore even if plasma sodium and chloride concehtrations reﬁiained within’
normal limits the total body sodium and chloride were reduced by aBout the same
percentage of decreased ECF volume. Therefore it was essential to replace the ECF
volume with. solutions that contained these ions in concentrations. similar to those
in normal plasma so that existing ions we;e not diluted. Acidaemia due to
diarrhoea could be corrected i)y administéring Bi,carbonate ions or so called
bicarbonate precursors that- generate bicarbonate ioné when metabolized.

Bicarbonate precursors included lactate, acetate, gluconate and citrate.

\
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3. MATERIALS AND METHODS

The study was conducted in the Department of Clinical Medicine,
College of Veterinary and Animal Sciences, Mannuthy for a period of one and a
half years from June 2001 to October 2002. D:)gs with the history of diarrhoea
presented to. Veterinary College Hospitals were selected and utilized for tl_le study.

Dogs with clinical signs suggestive of parvoviral enteritis were not considered for

the study.

3.1 SELECTION OF ANIMALS

Twenty dogs belonging to different breeds, sex and over four months of
age with history of marked diarrhoea were chosen for the study. The selected cases

were subjected to detailed clinical examination and various parameters studied.

Normal (control) values of various parameters were worked out by
collecting samples from healthy animals brought to Veterinary hospitals for

general check up or vaccination.

3.2 OUTLINE OF STUDY

After noting the patient data viz. the age, breed and sex, the present and
past history were recorded including nature and frequency of defecation,
consistency of faeces or any other allied complications. Details of vaccination and

deworming were also collected.
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Animals under study were subjected to general clinical examination as

proposed by Kelly (1974).
33 [SOLATION OF BACTERIAL AGENTS AND IDENTIFICATION

Rectal gwab samples were collected and inoculated 6r_1 Mac Conkey’s
agar (Hi-media) and Tryptic soya agar (Hi-media) for isolation of bacteria. The
inoculated media were incubated at 37°C aerobically for 24 hours. The swab
samples wexle also cultured in selenite F broath (Hi-media) and incubated at 37°C
overnight. After the incubation period smears were prepared from the medium and
examined for the presence‘of bacteria. The colonies produced on the Mac Conkey’s
agar and Tryptic soya agar v-vere stained by gram’s method and were identified

based on cultural, morphological and biochemical characteristics (Barrow and

Feltham, 1993).

3.4 HAEMAGGLUTINATION TEST FOR DETECTION OF CANINE
PARVOVIRUS

Rectal swab samples were collected in sterile phbsphate buffered saline
(pH 7.2) and faecal HA test was carried out as per the procedure of Carmichael

ef al. (1980) to monitor the involvement of Canine parvovirus.

3.5 PARASITOLOGICAL STUDIES

Faecal samples were thoroughly mixed with water using a mortar and
1

pestle, then sieved and the filtrate was collected and centrifuged at 3000 rpm for



five min. The sediment was examined under microscope for the presence of ova of

parasites.
3.6 SAMPLING AND ANALYSIS

Blood was collected in clean and dry vials, with EDTA at a rate of one
mg/ml from the cephalic/saphenous vein for the estimation of haematological

parameters as described by Schalm et al. (1975).

Blood was collected without anticoagulant in clean, dry, screw capped
~ vials and non-haemolysed serum separated for determination of biochemical
parameters. Photometer 5110 (Boehringer Mannheim) under standard conditions of

operation was used for biochemical analyses.

Serum chloride was estimated by calorimetric method as cite& by
Schales and Schales (1941). Determination of serum total protein was done by
modified Biurette method (Gornall ef al.,. 1949). Bromocresol green dye binding
method as described by Doumas (1971) was used to estimate serum albumin.
Serum sodium and potassium levels were estimated by emission flame photometry
as described by Oser (1971). Serum bicarbonate was estimated by phosphoenol

pyruvate carboxylase method (Tiezt, 1976).

A drop of blood collected from the ear tip was used to prepare blood

smear on a clean, grease free and dry glass slide for differential leucocyte count.




3.7 PLASMA VOLUME ESTIMATION

Clean glass vials with EDTA at the rate of one mg/ml were used to
collect blood samples from saphenous vein. One per cent solution of Evans blue
(T-1824) was injected through the same site with the needle in situ as elucidated by
Cornelius and Kaneko (1963). To make sure complete delivery of the contents of
syringe %nto the circulation, the syringe was flushed by drawing the piston back and

forth.

Calculation of expected plasma volume was done from the postulation
that there is 45 ml of plasma per kg body weight. The dosage of dye solution was
one ml/L of the expected plasma volume to give a final concentration of ten ug of

the dye per ml of plasma. Ten min after the infusion of the dye, five ml of blood

was again drawn into a EDTA added vial from the saphenous vein of opposite side.
\

Blood samples were centrifuged at 3000 rpm for five min to separate
plasma. Protein precipitation and extraction method of Hunsaker (1965) was

followed to estimate plasma volume. -

3.8 REAGENTS USED

- Stock solution of Evans blue (T-1824; 1%)
- Dilute solution of Evans blue (0.001%)
- Trichloro acétic acid (10%)

- n-Butanol
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- Hydrochloric acid (concentrated)

- Physiological saline (0.85%)

Plasma volume was then determined from the final concentration of dye
per ml of plasma as per the protein precipitation and extraction method of

Hunsaker(1965).

Pipetted out one ml of plasma into a test tube. Added one ml of
physiological saline and five ml of 10 per ceﬁt trichloro acetic acid. Mixed well
and allowed to stand for five min. Centrifuged at 3000 rpm for five min, The
supernatent fluid was decanted and the test tube kept upsiﬁé down on a filter paper
to drain for few more min. The pad of precipitate in the test tube was broken by
using a clean glass rod. Added one ml of concentrated hydrochloric acid and eight
ml of n-butanol and mixed well. Kept in a water bath, incubated at 65 to 70°C for

two min and then centrifuged at 5000 rpm for ten min.

The butanol dye extract was carefully transferred into the cuvette. The
colour was compared with a standard in a spectrophotometer using a red filter of
wavelength 620 nm. The calorimetric readings were recorded and the final
concentration of the dye in the plasma was calculated using the formulae.

Reading of unknown x Con. of standard
Conc. of unknown =

Reading of standard x Vol. of unknown
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Total plasma volume of individual animal was calculated as follows.

Amount of dye injected

Plasma volume =
Concentration of dye per ml of plasma

For calorimetric comparison of test samples, a standard dye solution was
made by adding 0.001 per cent Evan’s blue to one ml of plasma prepared from the
blood collected before the injection of dye. Other procedures performed on this

sample were same as explained above.

39 STATISTICAL ANALYSIS

L
For comparison of diarrhoeic animals with normal group, student ‘t’ test
was used. Where heterogeneity of variances is observed the test suggested by

Snedecor and Cochran (1980) was used.
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4. RESULT

Twenty diarrhoeic dogs above four months of age belonging to either
sex were selected randomly from the cases presented at Veterinary hospitals,
Mannuthy or Kokkalai and were subjected to detailed clinical examination with
essential laboratory supports such as faecal sample examination, haematological

and microbiblogical studies.
4.1 ETIOLOGY

Forty five per cent of the total cases studied were due to intestinal
parasites of which 35 per cent‘were due to ancylostomosis and rest ten per cent due
to Isospora. Diarrhoea due to dietary causes like overfeeding and feeding of
unconventional food stuffs ‘constituted 15 per cent of the cases and the rest due to
non-specific causes wherein the etiology could not be identified. Bacteria could be
isolated from the rectal swabs of all the cases under study. The different bacterial
isolates included Escherichia coli (50%), Klebsiella sp. (20%), Pseudomonas sp.
(15%) and Proteus sp. (15%). Escherichia coli was isolated from all the healthy
dogs also. Among the animals studied, none were detected to have CPV antigen in

the faecal sample, the results of which (HA titre) are given in the Fig.1.
4.2 CLINICAL MANIFESTATIONS

Most of - the cases of diarrhoea encountered were mild and the faeces

were soft and semisolid in consistency, sometimes mixed with blood and mucus. In
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seven cases, faeces were tarry or blood tinged. Owners reported that the animals
defaecated three to four times per day and in some cases even five to six times.
Panting type of respiration was noted in E.lIl the dogs studied. Pulse rate of the
affected dogs ranged from 88/min to 120/min wi%h a mean value of 102.2/min. The
normal dogs showed pulse rate of 90/min to 120/min. Temperature varied from
101.2°F to 105.6°F. Mucous membrane was either pale roseatte or towards the
paler side in majority of the cases with a few exceptions in which it was congested.
Skin and muzzle regions were relatively dry in all the cases. When assessment of
degree of dehydration was done by skin fold test, the skin fold remained as such for
three seconds in ten cases. Tenting of the skin could not be ndticed in fhe .rest of the
cases. Tenderness of the abdo'minal muscles could be felt on palpation in méjority
of the cases. In some, in.tes,tinal loops were palpable and a few evinced pain on
palpation. Either inappetance or 'anorexia was reported in majority (70%) of cases,
while others were takipg food and milk normally. Along With diarrhoea vomiting

was also reported in ten cases.

4.3 HAEMATOLOGY

Haematological values (mean+SE) of the normal healthy animals and

the diarrhoeic dogs are given in the Table 1.
4.3.1 Haemoglobin (HD)

The mean value of Hb was 13.53 + 0.35 g/dl in normal healthy animals

and 12.29 + 0.28 g/dl in the diarrhoeic dogs. A significant reduction (P < 0.05) was
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noticed in Hb value in the diarrhoeic group when compared to the healthy group.
Although statistically significant difference was noticed, the values were within the

normal range (Fig.2).

4.3.2 Total Erythrocyte Count (TEC)

The mean value of TEC was 6.763 = 0.22 x 10® cells/ul in normal
healthy animals and 6.455 = 0.22 x 10° cells/pl in the diarrhoeic dogs. No
statistically significant difference was noticed in TEC between the healthy group

and the diarrhoeic group.
4.3.3 Erythrocyte Sedimentation Rate (ESR)

The mean value of ESR was 3.17 £ 0.48 mm in 30 min. in ‘normal
healthy animals and 4.75 £ 0.6 mm in 30 min. in the diarrhoeic group. A non-
significant increase was observed in the ESR in the diarrhoeic group when

compared to the healthy group.
4.3.4 Volume of packed red cells

The mean value of volume of packed red cells was 38.67 + 1.54 per cent
in normal healthy animals and 41.55 £ 1.09 per cent in the diarrhoeic animals. A
non-significant increase was observed in the volume of packed red cells of

diarrhoeic dogs when compared to healthy group.
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4.3.5 Total Leucocyte Count (TLC)

The mean value of TLC was 11000 £ 2.45 cells/pl in normal healthy
animals and 11320 £ 426.14 cells/ul in the diarrhoeic dogs. No statistically

significant difference was noticed in TLC between the healthy group and the

diarrhoeic group.

4.3.6 Differential Leucocyte Count (DLC)

Differential leucocyte count revealed neutrophils (70.50£1.56%),
lymphocytes  (26.33+£0.85%), Eosinophils (2.33£0.85%) and monocytes
(0.83+£0.4%) in normal healthy dogs. Corresp?nding values obtained from the
diarrhoeic group were neutrdphils (73.951:1.78%), lymphocytes (23.30+1.76%),
Eosinophils (2.10+£0.39%) and monocytes (0.70d:0.21%)‘ Basophils were not
detected in any of the samples. No statistically significant difference was noticgd in

differential leucocyte counts between the healthy group and the diarrhoeic group.

4.4 SERUM BIOCHEMISTRY

The serum biochemical values (meantSE) of the normal healthy

animals and the diarrhoeic dogs are given in the Table 2.

4.4.1 Sodium

The mean value of serum sodium level recorded was 152.653 + 3.199
mEq/L in normal heaithy animals and 137.047 £ 4.07 mEq/L in the diarrhoeic
dogs. No statistically significant difference was noticed in serum sodium level

between the healthy group and the diarrhoeic group.
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4.4.2 Potassium

The méan value of serum potassium level recorded was 4.427 + 0.198
mEg/L in normal healthy animals and 5.059 £ 0.194 mEq/L in the diarrhoeic
group. No statistically significant difference was noticed in serum potassium level

between the healthy group and the diarrhoeic group.

4.4.3 Chloride

The mean value of serum chloride level was 102.33 £ 1.26 mmol/L in
normal I{ealthy‘ animals and 86.90 + 2,98 mmol/L in the diarrhoeic group. A
statistically significant reduction (P < 0.01) was noticed in serum chloride levels in

the diarrhoeic group when corﬁpared to the healthy group (Fig.3).

4.4.4 Bicarbonate

The mean value of serum bicarbonate was 77.67 £ 6.37 mEq/L in
nomral healthy animals and 58.10 £ 5.79 mEq/L in the diarrhoeic group. No
statistically significant difference was noticed in the serum bicarbonate levels

between the healthy group and the diarrhoeic group.

4.4.5 Total protein

The mean value of serum total protein was 8.6 + 0.32 g/dl in normal
healthy animals and 7.46 + 0.18 g/dl in the diarrhoeic group. A statistically
significant reduction was noticed in serum total protein level of diarrhoeic dogs

when compared to the healthy group (Fig.4).
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4.4.6 Albumin

The mean serum albumin level was 3.13 £ 0.28 g/dl in normal healthy
animals and 2.75 = 0.11 g/dl in the diarrhoeic group. No statistically significant
difference was noticed in serum albumin level between the healthy group and the

diarrhoeic group (Fig.4).

4.4.7 Albumin Globulin Ratio (A/G Ratio)

The mean value of albumin globulin ratio was 0.632 £ 0.02 in normal
healthy dogs and 0.592 + 0.05 in the diarrhoeic group. No statistically significant
difference was noticed in the albumin globulin ratio between the healthy group and

the diarrhoeic group.

4.8 PLASMA VOLUME

The mean value of plasma volume was found to be 59.93 £ 3.04 ml/kg
body weight in normal healthy animals and 52.86 £ 1.14 ml/kg body weight in the
diarrhoeic dogs. A statistically significant fall (P < 0.05) in the mean value of

plasma volume was noticed in diarrhoeic group when compared with normal

healthy group (Fig.5).
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Table 1. Hacmatology of dogs - Healthy and Clinical cases (mean=SE)

Parameters Healthy group Diarrhoeic group
Plasma volume (ml/kg) 59.93+3.04° 52.86%1,14°
Total Erythrocyte count 6.763+0.22° 6.455+0.22%
(million cells/pl)

Total Leucocyte count (cells/ul) | 11,000£2.45" 11,320+426.14°
Neutrophils (%) 70.50£1.56° 73.95+1.78°
Lymphocyte (%) 26.33+0.85" 23.3041.76"
Eosinophils (%) 12.33+0.85% 2.10£0.39"
Monocyte (%) 0.83+0.4° 0.70+0.21°
Haemoglobin (g/dl) 13.53+0.35 12.29+0.28°
Erythrocyte Sedimentation rate | 3.17+0.48" 4.75+0.60"
(mm/30 min)

Volume of packed red cells (%) | 38.67£1.54

41.55+1.09

Significant (P<0.05) when compared with healthy
Means within same row with different superscript differ significantly.
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Table 2. Serum biochemical values of dogs - Healthy and Clinical cases

(mean£SE) .
Parameters Healthy group Diarrhoeic group
Sodium (m Eq/L) 152.653+3.199 137.047+4.07
Potassium (mEq/L) 4.427%0.198 5.059+0.194
Chloride {mmol/L) 102.33%1.26 **86.90+2.98
Bicarbonate (mEq/L) 77.67£6.37 58.10+£5.79
Total protein (g/dl) 8.6+0.32 **7".46&0.18
Albumin (g/dl) 3.13£0.28 2.75%0.11
Albumin - globulin ratio | 0.632+0.02 0.592+0.05

** Highly significant (P<0.01) when compared with healthy




Fig. 1. Frequency of Canine Parvovirus HA titre in faecal
samples
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Healthy group Diarrhoeic group

Fig. 2. Haemoglobin in healthy and diarrhoeic groups
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Fig. 3. Chloride level in healthy and diarrhoeic groups
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Healthy group Diarrhoeic group

Fig. 4. Total Protein and Albumin in healthy and diarrhoeic
groups
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Healthy group Diarrhoeic group

Fig. 5. Plasma volume in healthy and diarrhoeic groups

41



;75 Lscusston




5. DISCUSSION

Diarrhoea is one of the most common clinical conditions encountered
among dogs in day to day practice and is a pfominent symptom of digestive
disturbances. Etiology and clinico-péthological aspects of diarrhoea have been a
subject of worldwide research. Available literature.have revealed that diarrhoea
was a multi-factorial syndrome affectiﬁg a wide variety of ahimal species (Deepti
et al., 1999)‘. Parasitic gastroenteritis is a common and important problem in dogs.
Apart from infectious causes, nutritional and management practices also pléy a
vital role in the occurrence of diarrhoea. Diarrhoea if not properly attended may
progress to life threatening fluid and electrolyte disturbances leading to severe
dehydration, hypovolaemic shock and death. 'i"he degree of dehydration,
haematological and serum biochemical changés in diarthoea were assessed in this

study.
5.1 ETIOLOGY

Intestinal parasites were responsible fox; diarrhoea in 45 per cent of the
cases studied. According to Rodrigues et al. (1994) diarrhoea due to parasités alone
wés encountered in 25 per cent of the cases studied. Similar observatidns were
made by Niphadkar et al. (1979). Ancylostomes dominated the parasitic diarrhoea
cases in their study. These findings were in agreement with the observations of
Asati et al. (1999) wherein highest ’inciden(;e of Ancylostomum caninum was

demonstrated among helminths in dogs. Intestinal parasites usually create real
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problems, as some of them are bloodsuckers, others produce nodules in
gastrointestinal tract, still others cause inflammatory reactions in gastrointestinal
tract resulting in impaired digestion and assimilation. This may cause profuse

watery or blood tinged diarrhoea, anaemia and emaciation.

Escherichia coli dominated among bacterial isolates from faecal
samples of diarrhoeic cases followed by Klebsiella sp., Pseudomonas sp. and
Proteus sp. Escherichia coli could also be isolated from the healthy group.
Coliforms isolated from the clinical cases need not necessarily be the pathogenic
ones as demonstrated by Spielman and Garvey (1993) who isolated E. coli from all
the control dogs. Bacterial infections were responsible for diarrhoea in 25 per cent
of the cases (Rodrigues ef al., 1994) and E. coli was found to be the major cause.
Renault er al. (1977) found E. coli to play a major role in the development of

diarrhoea in dogs.

5.2 CLINICAL MANIFESTATIONS

In the present study, cases of_ diarrhoea in which the faeces mixed with
blood and mucus were mostly affected with ancylostomes. This could be
corroborated with the findings of Udonsi and Agunama (1991) where in occult
blood was reported in the faeces. A few dogs affected with bloody diarrhoea
showed moderate rise in body temperature and vomiting. Ramprabhu et al. (2002)
reported that haemorrhagic gastroenteritis in young pups manifested high rise of

body temperature, inappetance, froathy yellow vomitus, retching and restlessness.
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5.3 HAEMATOLOGY

5.3.1 Haemoglobin

The diarrhoeic group showed a significant reduction in the mean value
of haemoglobin compared to the healthy group. These resulfs were corroborated by
Morgan (I96A7) who es;tablished reduced haemoglobin level in intestinal parasitism
in dogs-and was attributed to secretion of haemolysins, productibn of myelotoxins
which injure the organs of blood formation, blood sucking activities of the
parasites and depletion of haemopoietic hormones. Maiti e al. (1999) also reported

lower haemoglobin level in an outbreak of parasitic gastroenteritis in sheep.

Deshpande et al. (1993) found a significant increase in haemoglobin
level in diarrhoeic calves. According to Bepjémin (1985) the increase in
haemoglobin level in diarrhoea might be due to haemoconcentration as a result of
decrease in the plasma volume without appreciable change in the total mass of
erythrocyte brought about by dehydration. The cause of reduced 'haemoglobin level
could be attributed to ancylostomosis. As the degree of dehydration was mild, it

did not markedly affect the heamoglobin status.
5.3.2 Total Erythrocyte Count (TEC)

A moderate reduction in TEC was observed in diarrhoeic dogs. This
result was on the similar lines of Ramprabhu et al. (2002) who also have observed
a reduction in erythrocyte count in haemorrhagic gastroenteritis in pups. According

to Morgan (1967) hook worm infestation caused decrease in red blood cells due to
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the secretion or elaboration of haemolysins, the production of myelotoxins which
injure the organs of blood formation, the substances secreted by adult worms, the
substances associated with the activity or death of larvae, blood sucking activities
of the parasites, depletion of haemopoietic hormones or the combination of all the
above. Similar results were obtained by Maiti et al. (1999) in an outbreak of
parasitic gastroenteritis in sheep. But a significant increase in TEC in diarrhoeic
dogs was reported by Cornelius (1972), Jones and Liska (1986), Jani et al. (1992),
Zafar et al. (1999), possibly due to dehydration. The lack of marked vax;iation in
the erythrocyte count in the present study could be due to incorporation of both

haemorrhagic and nonhaemorrhagic diarrhoeic cases.
533 Erythrocyte Sedimentation Rate (ESR)

A non-significant increase in ESR waé evident in diarrhoeic dogs in
comparison With the normal healthy group. Anaemia and éoncurrent
hypoalbuminaemia resulted in elevation of ESR (Morgan, 1967). Ramprabhu et al.
(2002) also observed increased ESR in pups affected with haemorrhagic

gastroenteritis, and the increase was attributed to nonspecific inflammation.
5.3.4 Volume of Packed Red Cells

Non-significant elevation of volume of packed red cells observed in the
present study agreed with the findings obtained in dogs suffering from diarrhoea
(Cornelius, 1972; Jones and Liska, 1986; Jani et al., 1992; Zafer et al., 1999)..

According to Michell (1974) loss of ECF in diarrhoeic calves led to
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haemoconcentration with an increase in PCV. Reduced sodium ion concentration
due to diarrhoea causes more water to enter cells reinforcing the rise in PCV.
Similar findings were obtained by Alikutty and Rajamani (1973) and Deshpande ef

al. (1993) in calves. The absence of marked elevation in PCV showed that the fluid

loss caused by mild cases of diarrhoea is often compensated and do not reflect in

blood.

5.3.5 Total Leucocyte Count (TLC)

Statistically the non-significant increase in TLC observed in flle present
study was in agreement with the findings of Rodrigues ef al. (1994) who could
demonstrate leucocytosis in canine diarrhoeal cases associated with parasitic
infection. The [eukogram in haemorrhagic gastroenteritis in dogs revealed
leucocytosis (Macartney et al., 1984; Ramprabhu et al., 2002). Accofdiﬁé to
Benjamin (1985) greater the severity of infection, greater waél~ the degreé of
leucocytosis. Kumar and Mandial (2002) afso could re'cord’a' non-_signif:lca'nt

increase in TLC in a case of colibacillosis of calves.

1

Benjamin (1985) suggested that leucopaenia could occur in early stages
of an'infectious disease or localized severe infection where there is depletion in
peripheral blood of its leucocytes with concentration in the area of inflammation
AcoupIed with the lysis of lymphocytes in the circulation until the bone marrow

catches up with the production.
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5.3.6 Differential leucocyte count

Differentiai leucocyte counts v_a_ri'ed for individual dogs but when all the
animals in the group were assessed a non-significant increase was observeq in
neutrophil count and a non-significant decrease in lymphocyté count in diarrhoeic
dogs. Eosinophil and monocyte counts registered statistically non-significant
changes. According to Chen and Shien (1981) percentages of neutrophils and
lymphocytes were positively relellted to the degree of dehydration in dogs. Hoskins
(1997) stated that severe infection with CPV-2 destroys mitotically active
precursors of circulating leucocytes and lymphoid cells resulting in neutropaenia
and lymphopaenia. Ramprabhu es al. (2002) obsérved leucocytosis with relative

neutrophilia and lymphopaenia in haemorrhagic gastroenteritis in pups.

54 SERUM BIOCHEMISTRY

5.4.1 Sodium

A non-significant reduction in serum sodium was recorded in diarrhoeic
group. Intestinal contents contain large amount of sodium bicarbonate which are
lost in the faeces due to diarrhoea resulting in the depletion of sodium ions
(Benjamin, 1985). Ramprabhu er al. (2002) observed hyponatraemia in pups
affected with haemorrhagic gastrbenteritis coinciding with the reports of Heald

et al. (1986) and Mason ef al. (1987).

Tennant er al. (1972) also observed a reduction in plasma sodium level

in diarrhoeic calves probably due to an increased excretion of sodium and water
\
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through faeces. According to Constable et al. (1998) increased intestinal loss of
sodium in diarrhoeic cases resulted in cc_)ncurrent decrease in plasma éodium
concentration. Significant fall in serum sodium concentration‘was observed by
Sayed er al. (1998) in diarrhoeic camels. Alone er al. (2000) and Kumar and
Mandial (2002) also could note hyponatraemia in diarrhoeic calves. The absence of
marked hyponatraemia in the present study suggested that the cases were not

severe and life threatening.
5.4.2 °© Potassium

The increase in serum potassium concentration in diarrhoeic group was

non-significant and concurred with the findings of Kumar and Mandial (2002).

Hyperkalaemia recorded in calves simulated the earlier observations
made by Deshpande er al. (1993) and Grove.-white and Wilitm% (1999). This was
attributed to métabolic acidosis, §vlﬁch mighf have induced the translocation of
potassium ions from intracellular to extracellular compaftment thus 1"aising the
plasma potassium concentration. Whereas Ramprabhu ef al. (2002) reported
hypokalaemia in haemorrhagic gastroenteritis in pilps and suggested that it was due
to loss of potassium ions through diarrhoeic faeces as the intestinal contents. were
rich in potaésium. In the present study the conditions were not serious enough to
induce marked chénges in the serum potassium level and the little effect q;uld have

been nullified by different disease conditions.
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543  Chloride

Significantly lower values of serum chloride observed in diarrhoeic dogs
agreed with the findings of Sayed et al. (1998) who could note a significant
decrease in serum chloride ions in diarrhoeic camels. Loss of acid radicals may
h;ippen due to vomiting. Statistically significant lower Qalues of" chloridelcould be

due to the fact that some of the diseased animals had shown vomiting also. -
5.4.4 Bicarbonate

Reduction in serum bicarbonate level observed in diarrhoeic group was
non-significant. Alone et al. (éOOO) noted a reduction in plasma bicarbonate level
in diarrhoeic calves. Hypobicarbonataemia is indicative of metabolic acidosis
(Greco, 1998). According to copstable et al. (1998) animals with diarrhoea have
increased intestinal loss of bicarbonate. The findings of the present study indicated

that only severe diarrhoea would induce a marked pH change in blood.
5.4.5 Total protein

Significantly reduced total protein values were obtained in diseased-
dogs compared to thé normal healthy group. This confirmed that theré was no
serious dehydration in the dogs studied. The study of Suresh er al. (_1994) in
gastroenteritis in dogs and that of Maiti ef al. (1999) in sheep were on thé similar

lines and this was attributed to the reduced nutritional status of animals.
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Schalm et al. (1975), Cornelius (1980) and Jani ef al. (1992) found that
diarrhoeic dogs shiowed significant increase in total protein values possibly due to
dehydration. The catabolism of body protein in dehydration and water loss from

body could lead to an increase in plasma protein per unit volume of blood.
5.4.6 Albumin

Non—,signiﬁcaptly reduced albumin level in diarrhoeic dog fairly agreed
with the findings of Jergens et al. (1992) v;zho recorded hypoalbu;ninaémia in
inflammatory bowel diseases in dogs. According to Benjaminl(1985)'decreas-e‘d |
albumin leQel (hypoalbuminaemia) could also bgi due t.o‘ impajred ébsorptio'rll |

resulting from diarrhoea.
5.4.7 Albumin Globulin Ratio (A/G Ratio) -

No significant change could be observed in albumin globulin ratio
between the affected and normal healthy group. The severity of dehydration was
not high to effect a change in albumin globulin ratio. Benjamin (1985) reported

albumin globulin ratio of 0.59 to 1.11 as normal values in dogs.

\

5.5 PLASMA VOLUME

The study showed a significant fall in the mean value of plésmé volume
which corroborates with the findings of Fisher (1965) who reported a significant

reduction in the plasma volume of diarrhoeic calves. No consistent reduction in
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plasma volume was found in mild to moderately dehydrated diarrhoeic calves by
Alikutty and Rajamani (1973). Co’nstab}e et al. (1998) ‘demonstrated that
dehydration in calves with diarrhoea is accompgnied by drastic reduction in ECF
and smaller increase in intracellular fluid volumes. Extracellﬁllar hypo-osmolality
causes free -water to move from the extracellular to intracellular space, thereby
increasing intra cellular fluid volumes. Because v':vater loss is from the extracellular
space, estimation of ECF is a valuable and commonly used method to decide about

the fluid therapy in dehydrated animals. ;

5.6 HAEMAGGLUTINATION TEST

The HA activity of canine parvovirlils was utilized diagnostically in
estimating amounts of viral haemagglutinins in Ifaecgl samples (Carmichael ef al.,
1980). HA can be considered as a rapid and convenient test for the detection of
CPV in faecal samples at the field level as sug;gested by Sherikar et al. (1989).
Treatment of faecal samples with chloroform as suggested by Carmichael et al.
(1980) to remove nonspecific haemaglutinins was adopted in this study. In the
present study HA test on faecal materials of 20 dogs with diarrhoea and six normal
healthy dogs revealed that none of them were shc;adding CPV in the faeces. HA titre
of 64 and above was considered positive as suggested By Carmichael ef al. (1980).
The CPV titre in this study ranged from zerd tio eight. While, Carmichael et al.

(1980) observed HA titre ranging between 320 :to 10,240 between four and seven

days after experimental infection. Janthur and‘ Kokkles (1984) found HA titre




ranging from 40 to 40,960. Rai ef al. (1994) recorded HA activity of 320 to 20,480
from faecal samples collected three to six days after the onset of clinical illness.
The absence of positive cases in the préseht study may be due to the fact that all the

animals subjected to the present study were protected against parvoviral infection.

Based on the findings supportive therapy with balanced electrolyte
sélutions was recommended for correction of the mild électrolyte'and fluid
imbalances that occurred in diarrhoeic cases studied. Depending upon the specific
etiology, treatment scheduies such as deworming, antimicrobial therapy and

managemental changes were also adopted.
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6. SUMMARY

Diarrhoea is the increased frequéncy of defecation acmmpanied by an
increased concentration of water and decrease in dry matter content. Faec‘es vary in
consistancy from being soft to iiquid. Loss of water and electrolyte through the
faeces causes fluid and ‘e’lectrol);te imbalances hence g.detéi.led inveétigatién was
undertaken to assess the fluid and electrolyte imbalances r‘es.ulting from diarrhoea

and to suggest a suitable therapeutic regimen.

The present study included twenty ;iogs of different breeds of either sex
over four months of age with history of marked diarrhoea as clinical caseé' and six
apparently l;ealthy animals as the normal control group. Sigrialment and detéiied.
clinical examination was carried out in all the animals. Blolod and fae;:al sambles
were collected on day of admission to the hospit;ell and utilizeci for. the
haematological and biochemical analysis including pIasr_'né volume estimation,
parasitological and  microbiological ~studies including faecal culture.

Haematological studies include Qstimation of Hb, TEC, ESR, volume of packed red

cells, TLC and DLC.

Most of the cases of diarrhoea encountered were mild some times mixed
with blood and mucus with four to five defecation per day. Temperature varied
from 101.2°F to 105.6°F. Pulse and respiration registered no appreciablé changes.

Either inappetance or anorexia was reported in majority of cases.
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Though diarrhoea is of multi-factorial etiology the possible predominant
etiological agent for diarrhoea was identified as intestinal parasites (45%). Among
the intestinal parasites the predominant one was ancylostomes. Though bacteria
could be isolated from all the cases, it could not give a true reflection of the actual
disease. The bacteria isolated cannot be considered as a primary etiological factor
in diarrhoea, but it played a major role in aggravating the clinical cases. Viral
etiology cannot be ruled out from the list of major etiological factors causing
diarrhoea. Canine parvoviral titre was assessed by HA test and none was found to
be positive. A low titre was obtained from HA test and hence concludes that the

animals under study could have been properly immunized against the disease.

The mean values of haemoglobin level in diarrhoeic group and normal
group were 12.29+0.25 g/dl and 13.53£0.35 g/dl respectively. The significant
reduction recorded in haemoglobin level in diarrhoeic group (P < 0.05) coula be
attributed to helminthes parasitism. Parasitological evaluation indicating worm
load and a moderate reduction in erythrocyte count were complementary findings.
Diarrhoea and haemoconcéntra’tion are attributable to elgvated PCV. A non-
significant increase in TLC also was in expected lines indicating infectious

etiology.

Loss of sodium ions through faeces resulted in reduced serum sodium
level in the diarrhoeic dogs (137.047+4.07 mEq/L) when compared to the normal

healthy group (152.653+3.199 mEq/L). Hyperkalaemia and hypobicarbonaetaemia
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observed in the diarrhoeic groups could indi_éate mild metabolic acidosis.
Statistically‘signiﬁcant lower values of chl.oride in diarrhoeic group (P < 0.001)
may be due to the fact that some of the selected animals have shown vomiting also.
Lowered total protein values obtained in diarrhoeic group (7.46+0.18 g/dl) when
compared to normal healthy group (8.6£0.32 g/dl) were attributable to vthe low
level of nutrition and partial or compiéte anorexia in clinical cases. A siggiﬁcaht
fall in plasma volume in flle diarrhoeic dogs (52.86¥1 .14 ml/kg) when compﬁred to
normal (59.93+3.04 ml/kg) was due toymild dt;,llydrati(;n associated with fluid loss

in diarrhoea.

Studying the changes in serum .biochemica]‘ and haematological
parameters h'élped in formulating the right éupportive therapy. The 'choice of
electrolyte solution should be in such a way that it should contain these electrolytes
in the right proportion. Choice of a suitable deworming agent could be made based
on the parasitological findings. Haematological findings could help in choosing

\
right supportive therapy in diarrhoea due to different etiologies.
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ABSTRACT

The study "Fluid and electrolyte status in diarrhoeic conditions of dogs"
was conducted in the Department of Clinical Medicine during the period of one
and a half years from June 2001 to October 2002, to evaluate plasma volume and
electrolyte status, hael;logram and the ;;ossible etiological factors in diarrhoeic
dogs. Detailed investigations of twenty clinical cases and six healthy normal cases
were done after making a tentative diagnosis based on history. Blood and faecal
samples were collected on the day of admission to the hospital. Detailed laboratory
examination of faecal samples, blood and microbiological studies were carried out.
Haematological paraméters were estimated as described by Schalm et al. (1975).
Biochemical analyses were done under standard conditions of operation as
;iescribed, using photometer 5110 (Boehringer Mannheim). Plasma volume was
determined as per the protein precipitation and ext;action method of Hunsa;ker

(1965).

Ancylostomes was identified as the major parasitic cause for diarrhoea.
Though bacteria could be isolated from all the cases, it could not give a true
reflection of the actual disease. A low HA titre was obtained for the canine

parvoviral infection.

Haemogram revealed a significantly lower value for haemoglobin.
Biochemical analysis revealed reduced sodium and bicarbonate level indicative of

their excess loss through faeces. Significantly lower level of plasma protein



observed in the study suggested low level of nutrition and partial or complete

anorexia in clinical cases.

Based on the haematological and biochemical findings suitable
formulations were suggested with inclusion of deficient electrolytes, haematinics or

other supportive measures in the therapeutic management of diarrhoea.



