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SUMMARY

This study was conducted in a private fattening cattle farm in Minet E1
Kamh City, Sharkia Governorate, AR.E. The animals were not
previously vaccinated with BVD vaccines in this farm, The calves were
suffering from diarrhea of varying degrees, fever ranged from 39.5 to
41%, Anorexia and erosions in mouth & nose were present. The calves
suffered [rom respiratory problems and high calf losses.  Twenty
affected calves from this farm constituted the material of our study and
from another farm ten healthy ones were taken as control. For
serodiagnosis paired blood samples were collected with two weeks
interval in-between. The titer of antibodics against BVDV, was
determined by (B-procedure of serum neutralization test). Antibody titer
was rising and varied from 1:4 to 1:256 in affected calves indicating
positive bovine viral diarthea virus infection .The control healthy
animals were seroncgative for BVD virus. For clinico-pathological
study. two blood samples were obtained from each of affected calves
and healthy ones. The first sample was used for hematological studies, it
revealed hypoplastic anacmia where there were significant decrease in
RBCS count, b concentration, PCV, thrombocytic & total leukocytic
count. Neutrophils and lymphocytic percentage were also significantly
decreased. Serum obtained from the second sample was used for
biochemical examination, the results revealed significant increase in
BUN& significant decrease in total protein, albumin and globulin. There
was significant decrease in serum sodium and chloride but serum
potassium showed significant increase (p<0.05) in severely affected
calves. The pathological changes of dead calves showed depletion and
necrosis of the lymphocytes in spleen & lymph nodes, focal hemorrhage
and hemosiderosis were evident among lymphoid follicles of mesenteric
lymph node. Renal medulla and epicardium showed focal or diffuse
hemorrhages. GIT revealed ulceration, coagulative necrosis and
leukocytic infiltration in the lamina propria.

Key words: Bovin viral diarrheamucousal disease.
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INTRODUCTION

Bovine viral diarthea (BVD) is a disease caused by the bovine
viral diarrhea virus (BVDV), it was first recognized in the United States
(Olafson etal., 1946). BVDV is an RNA virus of the family flaviviridae,
genus pestivirus It causes important economical losses associated mainly
with reproductive failure (Kobrak and Weber 1997).Mucosal disease is
sporadically occurring and cause highly fetal-enteric form of BVDV
infection and usually involves cattle ranging from 6 months to 2 years of
age or all ages. The case fatality rate approaches 100%(Lec et al., 1994).

Bovine viral diarthea is a serious disease that cause electrolyte
imbalances, hematological abnormalities and alimentary tracts affections
which severely affect the animals (Fisher, 1971and Lewis & Phillips,
1978, Blood et al., 1983,Bolin et al., 1985, Argenzio 1992 & Taniyama
ctal, 1995, Braun et al.., 1996)

Johnson and Muscoplat (1973) reported that the BVDV has an
affinity for lymphocytes and rapidly dividing cells. Thus it causes
leukopenia and lymphoid depletion in lymph nodes and payer’s patches.
The authors suggested that BVDV infection have an immunosuppressive
effect.

This work was planned after a visitto a fattening cattle farm in
Minet El Kamh City where calves suffered from diarrhea, respiratory
problems and other symptoms suggesting the possibility of BVDV/MD
infection. Our aim was to study the effect of the disease on clinical,
hematological and biochemical parameters in calves together with the
associated histopathological changes in different organs.

MATERIALS and METHODS
Animals:

This study was conducted on 20 animals in a private fattening
cattle farm at Minet El Kamh city, Sharkia Governorate, A.R.E. The
animals in this farm were not previously vaccinated with BVD vaccine.
They suffered from diarthea of varying severity ranging from watery to
hemorrhagic diarrhea. Fever ranged from 39.5 to 41°¢ anorexia, erosion
&ulceration of the oral mucosa. Salivation and areas of hemorrhage in
the mouth & tongue were evident in affected calves. Calves suffered
from varying degrees of respiratory symptoms ranging from nasal
discharge to severe cough. High calf losses occurred between birth and
weaning time. According to the severity of diarrhea, calves were divided
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into two groups: one group composed of ten mildly affected animals
where there was watery diarrhea and mild symptoms and another group
comprised ten severely affected animals showing hemorrhagic diarrhea
accompanied by severe general and respiratory symptoms. Ten healthy
calves from another far away farm were used as a control group.

Virus used in serum neutralization test (SNT):

Local Imanstrain of Bovine viral diarthea virus (BVDV) was
supplied by the Virology Laboratory (BVD-Unit) of the VET. Serum
and Vaccine Research Institute, Abbasia. It was adapted on Madin
Darby Bovine Kidney (MDBK) cells. It gave a titer of 10° TCIDsp/ml,
the virus was preserved at -196¢°
Serum sample:

For serodiagnosis of the disease: Paired blood samples with
two weeks apart were collected from diseased and healthy animals in a
clean, dry centrifuge tube, left to clot and serum was separated for
screening of BVDV antibodies. Serum neutralization test (B-procedure
of SNT) was applied according to Frey and Liess (1971) for screening
and titration of BVDV neutralizing antibodies Examination of paired
serum samples collected from actually infected  &convalescent
individual animals were employed to give a presumptive retrospective
diagnosis .any significant rise in the titer of neutralizing anti bodies
could be considered as an indication of recent infection with the
virus(Frey and Liess,1971).

Clinico pathological study:

Two blood samples were obtained from each of twenty affected
calves and ten healthy ones. The first sample was taken on EDTA for
hematological studies; according to standard techniques described by
Jain (1986). The second sample was taken in dry clean tube, left to clot
then centrifuged, serum obtained was used for biochemical examination:
Serum sample was used for estimation of blood urea nitrogen (Patton
and Crouch 1977), total protein and albumin (Peters, 1968 and Drupt,
1974) chloride (Felidkamb, 1974). Sodium and potassium were
estimated by Flame Photometer (Hawk, 1965).

The mortality rate in the study farm was 10%. Dead calves were
necropsied for Post -Mortem examination and the lesions were recorded,
Tissue specimens were collected from lung, intestine, spleen, lymph
node liver, heart and kidneys, fixed in 10%formalin, processed and
stained with (H&E) for microscopic examination (Lillie and Fulmen,
1976)
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The data obtained were statistically analyzed (Armitage and
Berry, 1990).
RESULTS

Neutralizing antibodies to BVDV  were detected in bovine sera
collected from clinically affected animals. The estimated neutralizing
titers varied from 1:4 to 1:256 against BVDV. The 2™ sample taken after
two weeks showed rising titer. The control animals were seronegative.

The clinical symptom of the affected calf showed diarrhea of
varying severity ranging from watery to bloody diarrhea. Fever ranged
from 39.5 to 41 c, anorexia, crosion & ulceration of oral mucosa.
Salivation and areas of hemorrhage in the mouth and tongue were
present. The calves suffered from respiratory problem ranging from
serous to seromucoid nasal discharge, dyspnea and frequent coughing.

Post mortem examination revealed hemorrhage from the mouth,
ulceration in nose, alimentary tract and mouth. The intestinal contents
were watery in mildly affected animals with enlarged mesenteric lymph
nodes. In the severely affected animals the intestinal contents were
bloody and the mesenteric lymph nodes were also enlarged and
hemorrhagic. Congestion and petechial hemorrhage on the surface of
liver, kidneys and heart were present. Lungs were congested and firm in
consistency.

The homeroom of the affected calves in both mild and severe
diarrhca, showed significant decrease in RBCS count, Hb concentration,
packed cell volume. thrombocytic count, white blood cells count,
neutrophils and lymphocytes percentage when compared with the
control group. The decrease was more significant (p=<0.001) in severely
affected animals compared to mildly affected animals (T able 1).

The biochemical parameters of the affected calves revealed a
significant increase in BUN in both groups compared to control group.
Total protein, albumin and globulin showed significant decrease
compared to the control group. Serum Sodium and chloride showed
significant decrease whercas serum potassium revealed significant
increase compared to the control group. The changes were more
significant (p<0.001) in severely affected animals and less significant
(p<0.01) in mildly affected animals (Table 2)

The mucosa of GIT revealed coagulative necrosis particularly
upper portions of the intestinal villi., beside numerous leukocytic
irfiltrations in the lamina propria (Fig. 1). Moreover, numerous
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extravasated erythrocytes and siderocytes could be seen inside the
intestinal lumen mixed with desquamated epithelial cells and mucus
indicated intestinal ulceration (Fig. 2). The glands of GIT. revealed
cither metaplasia of goblet cells or focal necrosis of their lining
epithelium (Fig. 3). Lymphoid tissue (spleen & lymph node), showed
necrotic changes, they revealed depletion of lymphocytes (Fig. 4) Focal
hemorrhage and hemosiderosis were evident among lymphoid follicles
of the mesenteric lymph nodes beside edema in the capsule and septa
(Fig. 5&6). The main blood vessels in the lungs particularly arterioles
showed hyperplasia of their tunica media and partial hyalinization with
damage of their endothelial lining beside perivascular edema (Fig .7).
Some bronchial lumen showed inflammatory exudate and destruction of
their lining epithelium. The hepatic parenchyma showed either focal
degenerative changes or coagulative necrosis with polymorph cell
infiltration (Fig. 8). The renal tissue showed focal or diffuse hemorrhage
and hemosiderosis particularly in the renal medulla (Fig. 9). The
surrounding tubules suffered from nephrotic changes. The epicardium
appeared thickened by extensive hemorrhage, hemosiderosis and edema
(Fig. 10).
DISCUSSION

Bovine viral diarrhea virus (BVDV) is a primary pathogen
responsible for bovine enteric, respiratory and reproductive failure
(Reddy et al., 1999). The disease has various clinical mainfastions,
including diarrhea, fever, weight loss, lymph node enlargement,
dehydration, and respiratory symptom. In study farm these clinical
manifestations were recorded which are nearly similar to those
mentioned by Hashiguchi et al. (1978) Doll and Gerbermann (1989),
Braun et al., (1996) and Taylor et al. (1997).

A serum neutralizing titer of 1:4 or higher is considered to be an
indication of pervious infection with BVDV or of passive immunization
(Malmquist, 1968 and Campen et al., 1998). In the present study,
neutralization titers were varying from 1:4 to 1:256 for antibodies to
BVDYV. The absence of any vaccination programs against this discase
suggests that the neutralizing antibodies to BVD virus in the farm
animals had arisen as a consequence of natural infection with BVD
viruses.

Post mortem examination of the dead calves in this farm showed
ulceration of alimentary tract from mouth till rectum, The severe cases
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showed hemorrhagic contents of intestine. Lungs were congested and
firm. Congestion and petechial hemorrhage on the surface of liver,
kidney and heart were evident. Similar results were mentioned by Corapi
et al. (1990), Jewett et al. (1990), Taniyama ct al. (1995) and Taylor et
al. (1997).

The hematological examination of the affected calves revealed
significant decrease (P<0.001) in RBCS count Hb concentration and
PCV in severely affected animals compared to control group. Our results
accord with those mentioned by Blood et al. (1983) Elsobaie etal;
(1684), Bolin et al, (1985), Ahmed (1987), Argenzio(1992) and
Pemnthaner et al; (1997). Anemia may be the result of hypoplasia and
necrosis of cells of bone marrow due to the virus (Marshall et al., 1996
and Ellis et al.; 1998).

Thrombocytopenia, leukopenia, neutropenia and lymphopenia
were observed in study groups. Similar findings were reported by Blood
et al. (1983) Bolin et al. (1985) Rebhun et al. (1989), Corapietal.
(1990), Bolin and Ridpath (1992) Pernthaner et al. (1997) and Ellis et al.
(1998). Corapi et al., (1990) believed that thrombocytopenia is attributed
to direct viral effect on platelets, rather than to lack of production of
platelets in the bone marrow.

The disease was associated with hemorrhages and petchae on the
surfaces of different organs as liver, kidney, heart, spleen and intestine
which accords with Rebhun et al., (1989) and Corapi et al., (1990), they
reported hemorrhagic syndrome in BVDV affection with bloody
diarthea accompanied with multiple petchea and echymosis on all
mucosal surfaces and on all vartous internal organs.

Johnson and Muscoplat (1973); Heuschele (1978); Lamontagne
et al. (1989) and Pernthaner et al; (1997) discussed the mechanism of
leukopenia -due neutropenia- and lymphopenia in cases of BVDV/MD
infection., as the virus has the affinity to lymphoid tissues (Ilymphotropic
virus), that induces immunosuppression, leading to secondary bacterial
or viral infection. The spleen and lymph nodes in dead cases revealed,
depletion and necrotic changes of lymphocytes which accords with
Marshall et al. (1996), and Brodersen and kelling (1998) where they
found degeneration and necrosis with severe lymphoid depletion.

There was significant increase (p<0.01, p<0.001) in BUN in the
mild and severely affected calves respectively. This result is similar to
that obtained by Argenzio, (1992) and Braun et al;(1996). Azotemia may
be due to hypovolemia and renal failure (Argenzio, 1992). In this study
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kidney showed nephrotic changes in the renal tubules with diffuse
hemorrhage and hemosiderosis especially in renal medulla which
accords with the results of Piero et al. (1997).

Significant decrease (p<0.01) in the values of serum sodium and
chloride were observed in calves affected with BVD/MD in this study.
These results agree with Tennant et al. (1972) and Argenzio (1992).
Tennant et al. (1972) stated that the decrease in serum sodium may be
due to loss of sodium with intestinal secretion associated with diarrhea.
Tasker (1971), reported that serum chloride level usually follows that of
sodium because chloride is usually found in the form of sodium chloride,
this explains the concomitant reduction of chloride level associated with
decrease in the level of sodium. Microscopic examination of the
intestine revealed desquamation of the mucosa with extravasation of
erythrocytes and hemosidren into the lumen, the mesenteric lymph nodes
showed focal hemorrhage and hemosiderosis which accords with
Marshall et al. (1996), Brodersen&kelling (1998 )and Odeon et al.
(1999).

Significant increase (p<0.05) in serum potassium of affected
calves in this study agrees with Argenzio (1992) who stated that the
elevation of plasma potassium is the result of hypovolemia and acidosis
due to diarrhea. Hyperkalemia may be due to exchange of extra cellular
H for intracellular K in skeletal muscles (Lewis and Phillips, 1973).
Thus, the intracellular muscle compartment acts as buffer for the
extracellular fluid, at the expense of hyperkalemia. Cardiotoxic effects
occur when hyperkalemia is severe and might, in fact be the ultimate
cause of death in diarrhea induced acidosis.

Significant reduction in total protein, albumin and globulin
values (p<0.001) &(p<0.01) in severely and mildly affected animals
were evident, respective results were obtained by Mottelib (1972) and
Hassaan et al. (1984). The significant decrease may be attributed to loss
of serum proteins via the intestinal tract in diartheatic calves (Cornell et
al.,, 1969) or due to mal-absorption of dietary constituent from the
intestinal tract (Coles, 1980). The significant decrease in globulin of
calves infected with BVD/MD may be due to immunosuppressive action
of the virus as mentioned by El-Sebaie and Hassaan (1985).

It is concluded that BVD/MD has a deleterious effect on blood
cytology, blood chemistry of affected calf so the vaccination, programs
in late stage of pregnancy is mandatory to avoid high calf losses.
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calf
(BVD) showing focal nccrosis of the (BVD) showing destructed mucosa with
upper portions of the intestinal villi and  presence of cxudate inside intestinal
numerous  leukocytic  infilirations lumen (H&E X600)
(H&EX600)
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L - B ai SRCLE
(Fig3) Glandular stomach of dead calf (Fig. 4) Spleen of dead cull
(BVD) showing focal necrosis of their  (BVD) showing depleted white pulp

lining  epithelium  (H&E  X1200)  (H&E X 150)

TSRS
(Fig3) Lymph node o (Fig 6) High power of the pervious figure
showing edematous capsule and to show extensive hemosiderosis and
subcapsular hemosiderosis (TI&E 150} necrosis  of some lymphoid cells
(H&E X1200)
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(Fig.7) Lung of dead call (BVD)
showing arteritis  and  perivascular
edema (H&E 1200)

DGR

'&3 %@? '!ﬁ *{

t*‘

W e
P bt

Sk

®

(Fig.9) Kldm.y of dead calf (BVD)
showing interstitial hemorrhage in the

renal medulla (H&E 600)

(Fig.8) leu of dead cdlt showing
focal coagulative necrosis of the hepatic
parenchyma (H&E 1200)

(Fig.10) Hearl of dead call showing
thickened and hemorrhage on lhe
epicardium (H& E X150)




