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SUMMARY

Evaluation of the hematological, biochemical and
immunological responses of sheep vaccinated with the
inactivated ovine haemorrhagic septicaemia (HS) or
sheep pox (SP) vaccine which given alone or
simultaneously and/or experimentally infected with
virulent sheep pox virus (VSPV) indicated that the
hemogram picture showed a significant decrease of
RBCs, Hb and PCV specially in the animals vaccinated
with HS or those infected with VSPV. On the other hand,
the leucogram  picture  indicated  leucocytosis,
neutrophilia, monocytosis and lymphopenia mainly in the
lambs vaccinated or infected with SP viruses.

Total protein and globulin concentration increased in
vaccinated and infected lambs and was accompanied by
hypoalbuminaemia which lead to decrease of A/G ratio
that meaning an abnormality of protein in addition to liver
and kidney affection which also coincided with the resuits
obtained from the testing of liver and kidney functions.

A significant decrease of thyroid hormones and an
increase of cortisol specially after infection with VSPV
was recognized as a result of stresses. The results proved
that all groups of vaccinated lambs exhibited good levels
of antibodies as measured against HS by the indirect
haemagglutination test (IHA), mouse protection test and
for SP by virus neutralization test (VNT) and for both
microorganisms by ELISA test, in addition tc a high rate
of protection against the experimental infection.

The results indicated that there are no any
antagonizing effect befween the two antigens, and
simultaneous vaccination of sheep with HS and SP
vaccines protects them against infection with these
diseases, which save time, stress and cost.
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INTRODUCTION

Infectious disease continues to be one of the most important
constraints on the efficient production of farm livestock in both
developing and developed countries. While, vaccination and
therapeutic or prophylactic use of drugs both play an important
roles in animal disease control, vaccination is increasingly being
viewed as the more sustainable option.

Pasteurellosis is to day one of the most serious diseases of
livestock especially in the east, which responsible for respiratory
disorders in sheep that remain a major cause of morbidity and
mortality (Sutherland, 1985, sadiek et al., 1993 and Eman and
Suzan, 2001). Pox virus diseases occur in most animal species
and are of economic importance. Sheep pox is still a cause of
major losses specially in developing countries (Sewell and
Brockliesby, 1990, Fenner, 1996 and Ammar, et al., 1999).

In Egypt, the control of SP is successfully applied by tissue
culture vaccine (Samir, 1994) and haemorrhagic septicaemia (HS)
by formalized oil adjuvant vaccine (Geneidy et al., 1967),

Combined vaccines are of important approach to control
different diseases. it is important to investigate how to use this
combination without impairing the protection response to each of
constituent antigens.

Previous reports indicated the validity of using haemorrhagic
septicaemia vaccine simultaneously or in combination with other
viral and bacterial vaccines (Kogan et al., 1966; Srivastava et al.,
1976; Josef and Heidger, 1984; Rassmy, 1995 and Farid, 1996).

Sheep pox vaccine was found to be immunopotentiator when
used with other vaccines (Taha et al., 1991; El-Shinnawy et al,,
1993; Abeer, 1996 and Samir et al., 1999).

The aim of this study was to investigate the possibility of
vaccinating sheep against both sheep pox and haemorrhagic
septicaemia vaccines simultaneously and the effect of this
vaccination on blood picture, hormones, some serum biochemical
properties and immunological state of the animals.
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MATERIALS AND METHODS

1. Animals:

Twenty-five Barki lambs, 6-8 months old, were obtained from
El-Noubarya district and were kept under observation for 2 weeks
before being used. The sera of these sheep proved to be free from
sheep pox or pasteurella antibodies when examined serologically.
They were divided into five equal groups as follows:

a. Group {(1): Kept as a non-vaccinated non-infected control group.

b. Group (2): Non-vaccinated and then infected with virulent sheep
pox Vvirus.

c. Group (3): Vaccinated with the field dose (FD) of sheep pox
vaccine (SPV) in the form of 0.5ml intradermally (I/D).

d. Group (4): Vaccinated with the (FD) of haemorrhagic
septicaemia vaccine (HSV).

e. Group (5): Simultaneously vaccinated with both vaccines.

N.B. The last four groups were infected with VSPV one month post

vaccination.

All of these lambs were kept under hygienic condition.

2. Blood and serum samples:

Two blood samples were collected aseptically from the
jugutar vein of the lambs before inoculation and at weekly intervals
after vaccination and infection (for 8 weeks); the first sample was
taken on EDTA for haematological studies and the second one
was collected without anticoagulant for serum separation. The
serum samples were freezed at -20°C until used for biochemical
and immunological studies.

3. Vaccines:
a. Sheep pox vaccine:

Sheep pox vaccine (Kenyan strain) was kindly obtained from
Veterinary Serum and Vaccine Research Institute (VSVRI),
Abbasia, Cairo. It has a titre of 10>° TCIDsg/ml (Samir, 1994).

b. Haemorrhagic septicagmia vaccine:.

It was kindly obtained from VSVRI, Abbasia, Cairo. It was
prepared according to Guneidy et al. (1967). it contained 3 X 10°
viable celi/ml.

Animals of (G4 and G5) were inoculated S/C with two field
doses of 1ml from H.S. vaccine, at one month apart, while the
lambs of (G3 and G4) were vaccinated with 0.5 ml of S.P. vaccine
intradermally (I/D).
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4. Virulent sheep pox virus (VSPV) (Egyptian strain):

It was obtained from Pox Department, VSVRI, Abbasia,
Cairo. If was used as a challenge virus for experimental infection of
all lambs, one month post vaccination according to Sabban (1960).

5. Laboratory animals:

One hundred and five Swiss white mice 20 grams were used
in passive mouse protection test. These were obtained from the
Mice Farm, VSVR|, Abbasia, Cairo.

6. Haematological studies:

Blood was taken on EDTA for erythrocytic, total and
differential leucocytic counts according io the standard techniques
described by Schalm's et al. (1975) and Dodds (1989).

7. Biochemical assays:

Sera of different groups of sheep were examined for some
biochemical parameters in which total serum protein levels were
estimated according to the method described by Hoffman and
Richterrich (1970), albumin and total globulins according to
Doumas et al. (1971), alanine aminotransferase (ALT) and
aspartate aminofransferase (AST) according to Reitman and
Frankel (1957). Alkaline phosphatase (AP) according to Kilichling
and Freiburg (1951), urea by Tabacco (1979) and creatinine by
Husdan and Rapoport (1968).

8. Hormonal assays:

Thyroid hormones i.e. thyroxine (T4) and triiodothyronine
(T3); and cortisol hormone were estimated by Enzyme
Immunoassay for quantitative measurement according to Buritis
(1994). The used kits were {DSL-10-3200) for T4; (DSL-10-31005)
for T3 and (DSL-10-2000) for cortisol in serum. Kits were
purchased from Diagnostic System Laboratories, Inc. Corporate
Headquarters, 445 Medical Center Blud. Webster, Texas 77598-
4217, USA.

9. Immunological tests:

The sera were examined for estimation of antibody fitre
against sheep pox and/or H.S. by:
a. Virus neutralization fest (VNT):

According to Martin et al. (1975) for evaluation of antibodies
against SP.
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b. Enzyme linked immunosorbent assay (ELISA):

According to the method described by House et al. (1990).
This was used for all serum samples against both sheep pox and
Pasteurella multocida antigens.
¢. Indirect haemagglutination (HA) fest:

It was carried out according to Carter and Rappy (1962) for
detection of Pasteurelia antibody titre.

10. Passive mouse protection test:

It was applied according to Alwis and Carter (1980). Sera
collected from the vaccinated sheep with HS vaccine (G4 and G5)
were tested for the presence of protective antibodies. Pooled sera
from each group were injected into 5 mice subcutaneously (S/C)
with 0.4mi/mouse; and challenged 24 hours post vaccination with

100 LDsg, of virulent P. multocida. The mice were observed for one
week.

The obtained data statistically analyzed according fo
Snedecor and Cochran (1990).

RESULTS

Clinical signs:

~ After experimental infection with VSPV, the vaccinated
animals with SP vaccine (G3 and GS5) gave no localized or
generalized reaction, while the non-vaccinated lambs (G2) and the
group vaccinated with HS vaccine alone (G4) showed severe local
reaction accompanied with elevation of body temperature and
appearance of different stages of pox infection.

DISCUSSION

Pasteurella is the etiological pathogen of different diseases
among cattle, sheep, goat and other ruminants, exerting a
considerable, world-wide economic impact on livestock industries
(Gilmour and Gilmour, 1989 and Quinn et al., 2002). Pox infection
also affects most animal species and causes considerable economic
losses. Sheep of all ages may be affected with sheep pox (Singh
and Srivastava, 1979, Sewell and Brocklesby, 1990 and Ammar et
al., 1999).

New 'strategies are urgently required for development of new
vaccine (Nagaraja et al., 1991). Protection of sheep against more
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than one disease at same time is of great importance to reduce
labor, costs and siress on vaccinated sheep.

Regarding to haematological results (Tables 1 and 2) changes
occurred one week post vaccination in vaccinated groups (G3 and
G4), it had high significant decreased levels of RBCs, Hb and PCV
at P < 0.02; and high significant increased levels of MCV at P < 0.05
and MCH at P < 0.02. Three weeks post vaccination: RBCs and Hb
of G3 were significantly decreased at P < 0.05 to (6.8+0.1),
(12.47+0.29) respectively, accompanied with a significant increase
of MCV at P < 0.05 to (44.98+1.76) and MCHC (42.83+0.48) (Table
1). Table (2) indicated that significant decrease in haemogram
values appeared in G2 (infected with VSP virus) and G4 (vaccinated
with HSV and then infected with VSPV).

These reductions in haematological parameter could be
attributed to the inflammatory reaction (Bryson et al., 1979; Coles,
1986; Sadiek et al., 1993 and Khodary and Abdalia, 2001). The
significant decrease of Hb % and PCV % values in sheep infected
with sheep pox virus (G2 and G4) ranged between (11.05+0.46 to
10.60+0.15) for Hb % and (28.0+0.92 to 29.0+0.58) for PCV %
which recorded in G2 four weeks post infection and in G4 early (after
one week) in comparison with the control non-inoculated group (G1)
(14.00+0.37) of Hb % and (36.00+0.33) of PCV %, this indicate
severe anaemia which caused by infection. These results are
supported by Radostits et al. (1995) and Zaghawa and Khalil (1997).

The leucogram picture of vaccinated and/or infected animals
recorded in table (3 and 4) indicated no significant changes post
vaccination except in (G4) which was vaccinated with (HSV) and
showed a significant increase in total leucocytic count at P < 0.05
and neutrophil % at one and three weeks post vaccination and
reached (9.2+0.18 and 8.9+0.13 X 103/cmm) and (42.30+2.83 and
42.31+1.32) respectively. Lymphopenia was also detected in which
lymphocytes % decreased to (47.34+1.23 and 46.40+0.82) one and
three weeks post vaccination.

The result obtained after challenge (experimental infection)
with VSPV (Table 4) proved the occurrence of significant
leucocytosis in (G2 and G3), which reached (12.02+0.28) in the
infected group (G2) and (9.96+0.14) in group (3) which was
vaccinated with SP vaccine before challenge with VSPV,
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Monocytes % was also increased after infection and it reached
(7.56+0.04, 7.10+0.02; 6.90+0.04 and 6.90+0.02) in G2, 3, 4 and 5
that appear in table (4) in comparison with the control non-infected
group (G1) (5.8+0.02).

Table (5) indicates significant increase of total protein
(hyperproteinemia), three weeks after vaccination at P < 0.02 which
reached (8.90+0.2; 8.80+0.5 and 8.93+0.3) in G3, 4 and 5 in
comparison with the non-vaccinated group (7.39+0.35).

In the infected group (Table 6) the total protein level reached
9.63+1.2 (G2) one month post infection in comparison with the
control non-infected group G1 (7.79+0.2). These results was
coincided with the resuits observed by Hafez and Agag (1988),
Ashmawy et al. (1994) and Tawfik et al. (1999), who observed an
elevation of serum total protein in some viral and parasitic infection.
The albumin level recorded a mild decrease after vaccination but
after experimental infection with VSPV (Table 6) a significant
decrease was observed specially in G2 (infected animals) and G3
(previously vaccinated with SPV before infection) at P < 0.02. These
results agree with Mottelib (1972) who explain that the decreased
albumin level occurred due to the effect of bacteria and bacterial
toxin on the liver cells producing impaired synthesis of serum
albumin. These results were in agreement with Magda et al. (1999)
and Manal ef al. (2001). :

On the contrary, total globulin level was significantly increased
at P < 0.02 three weeks post vaccination from (4.7610.09) to
(6.28+1.00; 6.15+0.50 and 6.38+0.90) within the vaccinated groups
(G3, G4 and Gb) respectively (Table 5). After infection (Table 6), it
recorded a highly significant increase, specially in the non-
vaccinated infected group (G2) which was increased from
(5.05+0.13) of G1 to (7.38+0.9) two weeks after infection. The
significant increase of total serum globulin within the vaccinated or
infected lambs may be due to stimulation of body defence
mechanism to antigen of virus (Yadov and Kalra, 1987; Agag, 1997
and Magda et al., 2003). The increase of total globulin reflect on the
level of total protein and this was in agreement with Alfonso et al.
(1960); Desiderio et al. (1979) and Kaneko (1989). Yadov and Kalra
(1987) and Agag (1997) reported that the increase of total serum
globulins in the vaccinated or infected sheep may be atiributed to
the increasing of antibody production mechanism.
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Table (6 and 6) indicated that the A/G ratio have been
decreased three weeks post vaccination within the vaccinated
groups (Table 5); and it was more prominent within the infected
group (G2) and the group that vaccinated with SP before infection
(G3) in which it was decreased from (0.56+0.08) to (0.32+0.01) and
(0.3740.07) two weeks post infection (Table 6). This decrease of
AJ/G ratio is used to differentiate between different group which used
as an indication of abnormality occur due to vaccination or infection
and also for production of antibodies (Yadav and Kalra, 1987). The
decrease of A/G ratio is also due to selective loss or decreased
synthesis of albumin from chronic liver disease in which the liver is
the sole site of albumin synthesis or due to increased globulins due
to acute inflammatory disease, severe active hepatitis, acute
nephritis, infectious diseases or dermatitis (Kaneko, 1989). Osbore
and Vernier (1973) reported that albumin is selectively lost in renal
disease.

Kaneko (1989) reported that the determination of serum
protein and serum protein electrophoresis (SPE) profile have
evolved into important diagnostic aids in clinical biochemistry and
changes in A/G ratio are often the first signal of a protein
abnormality.

Urea and creatinine are the smaller molecular weight
compounds, while proteins represent one of the organic nitrogenous
macromolecular compounds of the blood (Kaneko, 1989). Tables (7
and 8) shows that serum urea levels was significantly increased one
week after vaccination in G4 (vaccinated with HSV) in which it
elevated from (18.38+0.62) to (26.77+1.22) and also increased three
weeks after infection specially in the sheep infected with VSPV (G2)
which recorded (24.9+1.9) in comparison with the control group (G1)
(16.35+1.30) which attributed to the impaired excretion and reduced
glomerular filtration and kidney malfunction. Our results coincided
with Agag et al. (1992) and Manal et al. (2001). On the other hand,
the elevation of creatinine was less significant than that of urea.

Alkaline phosphatase (AP) level showed an increase at P <
0.001 one week post vaccination in (G4) that vaccinated with HS
vaccine (Table 7). A significant increase of AP was reported in the
infected group (G2) and in (G4) that infected after vaccination with
HSV and reached after two and three weeks (20.0+0.95 and
21.69+1.82) and (20.15+22.35) respectively (Table 8). These results
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agreed with Wegner (1973) and Manal et al. (2001) who reported
that it may be due to hyperthermat stress.

Our result of ALT and AST value of (G4) vaccinated with HS
vaccine showed a significant increase at P < 0.02 one week post
vaccination (Table 8). One and two weeks after infection the ALT
and AST levels of G2 and G4 exhibited significant increase and this
elevation may be due to liver affection and general tissue damage
caused by vaccination or infection. Agag et al. (1997) reported that
the increase of ALT in infected sheep was occurred in association
with pathological changes in liver. These results were in agreement
with El-Amrousi et al. (1974); Agag et al. (1989) and Abou-Zaid et al.
(1994).

Studying the effect of vaccination and/or infection on the
thyroid hormones (Triiodothyronine "T3" and thyroxine "T4") and
cortisol which affected by stress due to vaccination revealed the
results recorded in Table (9 and 10) that reported decreasing of T3
and T4 one week post vaccination with SP vaccine at P < 0.05; a
highly significant decrease was recorded in lambs vaccinated with
HS vaccine at P < 0.02, which persist for three weeks post
vaccination. After infection with VSPV the level of T3 and T4 showed
a highly significant decrease at P < 0.01 in the infected group (G2)
and in the group vaccinated with HS vaccine then infected with VSP
virus (G4). These resulis agreed with Ganong (1979) and Kataria et
al. (2000) who reported that the general stress depressed the
secretion of thyroid stimulating hormone (TSH) through the
depression of thyroid releasing hormone (TRH), therefore, thyroid
hormone secretion decreases.

The mean value of T4/T3 ratio which show the activation of T3
transformation to T4 (El-Maghawry et al., 1993) increased according
to stress of vaccination specially in sheep vaccinated with HS
vaccine (Table 9). After infection with VSP virus (Table 10) the ratio
still increasing after one and two weeks, and it recorded a high
significant increase in the infected group (G2), two and three weeks
post infection. These results were in agreement with Kataria et al.
(2000).

The cortisol level showed a highly significant increase nearly
parallel to the increasing of T3 and T4. These increasing level may
be due to high level of stress on animal and this agree with James
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(1992). Ninan and Vododria (2000) reported that the slight higher
level of cortisol in ewes could be attributed fo sfress on animal.

Table (11) shows that the neutralizing indices (N!I) against
sheep pox differed according to the condition of different group;
while it was reached 2.8 in infected group (G2), 2.5 in (G3) and 2.0
in (G5), it not surpass 0.6 in the control non-vaccinated non-infected
sheep (G1). Cottral (1978) reported that NI > 1.5 meaning positive
immunity.

ELISA reading against sheep pox (Table 12) revealed that it
reached its highest level (2.20) in the infected group (G2), then in G3
it was (1.75) and in the animals of G5 it reached (1.52) and not
surpass (0.28) in the control non-vaccinated, non-infected animals.
These results affirmed the NI results and go along with Kalra et al.
(1982).

ELISA results (Table 13) indicated that HS vaccine could
protect the animals 25 days post vaccination and the antibody titre
was more prominent in (G5) that simultaneously vaccinated with HS
and SP vaccines. These serological results were in correspondent
with biochemical and haematological results.

The indirect haemagglutination (IHA) test was applied to
detect anti-HS antibody in livestock sera (cattle, buffalo, sheep and
camel). Serum samples with a reciprocal haemaggiutinating
antibody titre less than 32 was considered negative (Quinn et al.,
2002). The antibody titre reached 546.6 in (G5) and not exceeded
174.1 in (G4) in comparison with the control non-inoculated group
(G1) in which its overall mean equal only 7.

In comparison between ELISA and [HA test, Scott et al. (1990)
reported that ELISA detects not only agglutinating but also other
subpopulations of immunoglobulin-G.

The results of passive mouse protection test (PMPT) (Table
15) showed that HS vaccine could protect mice against challenge
with HS within 30 days post vaccination, while simultaneous
vaccination with HS and SP vaccines gave earlier protection, 25
days post vaccination, that may be referred to the effect of sheep
pox as an immunostimulator agent which is in full agreement with
that described by ElShinnawy (1993) and Abeer (1996).
Chadrasekaran et al. (1994) reported that the PMPT has been
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described as satisfactory for measuring immunity in vaccinated
animals.

The results indicated that there are no any antagonizing effect
between HS and SP antigens and simultaneous vaccination of
sheep with HS and SP vaccines protects it against infection with
these diseases without significant biochemical or hematological
changes, which save time, stress and money.
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Table (1): Hemogram of lambs vaccinated with (SPV) and/or (HSV)

Time 1 Week Post Vaccination 3 Weeks Post Vaccination
G1+G2 G3 G4 G5 G1+G2 G3 G4 G5
RBCs 8.05 7.85 6.03™ 6.58** 8.166 7.88 6.80* 8.11
X 10%/cmm +0.32 | +0.19 +0.17 +0.21 +0.11 +0.21 +0.10 +0.10
Haemaoglobin 14.83 13.34 11.82%* 12.85% 13.23 13.09 12.47* 12.90
(g/dl) +0.33 +(0.49 +0.58 +0.45 +0.95 +0.33 +0.29 +0.34
PCV 34.0 32.14 28.27* 31.20 34.00 32.0 31.0 33.0
(%) +1.34 +0.90 +0.86 +0.85 +1.06 +0.58 +0.67 +0.68
MCV 41.09 44 .04 46.88* 49.02* 41.66 40.95 44 98* 42,14
{th +1.07 +1.01 +1.89 +2.7 +1.65 +1.83 +1.76 +0.76
MCH 17.57 18.42 19.06* 20.09* 16.25 17.88 16.09 15.96 5
(pg) +0.71 +0.70 +0.37 +0.79 +0.50 +0.70 +0.32 +0.32 -
MCHC 43.96 41.84 42.0 39.93 34.28 41.14 42 .83* 37.11
(g/dl) +0.91 +{.51 +1.09 +0.99 +0.82 +1.28 +0,48 +1.47

* Significant at P < 0.05

o Significantat P < 0.02

G1 + G2: Control non-vaccinated group.

G3: Vaccinated group with sheep pox vaccine.

(G4: Vaccinated group with haemorrhagic septicaemia vaccine.
G5: Group simultaneously vaccinated with both vaccines.
SPV: Sheep pox vaccine

HSV: Haemorrhagic septicaemia vaccine.
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Table {2): Hemo

gram of lambs vaccinated with S$PV and/or HS vaccine and then infected with VSPV

One week post infection Three weeks post infection Four weeks post infection
=T &2 ] 63 ] o4 | G5 | 61 | G2 [ Ga | G4 | Gs | GI[ G2 [ G3 | G4 | GO
s T 533 783 | 731 [ 819 807 | 700 | 789 | 695 | Sl 785 | 693 | 835 1 748 | Bl
(X10%cmm) | 041 | +0.45 | 021 | 4036 |40.18 | 4011 | 2121 |40.10] 0] 018 | +0.40 | +101 {+1.01] +0.85 | +0.24
® x®
mmmﬁﬁum_ou 120 L1102 L1305 | 1074 127 ]330 | PR [ asa ] 060me 1302 ) 140 P984 1205 | 1160+ | 1333
0.4 .2 +0. 351 +0.2 - - + + + 0.3
gy | 2037] svse [0 8| 035 2035 1024 gy |2037] 3005 [20411027) Ly €020 +037 | £0.33
TF
PCV 150 | 3100 | 340 | 20007 | 360 | 360 | 20027 | a0 | 30.00% | 360 § 350 | 280 | 360 | 32,00 4 340
(%) Soes| £171 | 4000 | 058 | £042] 5033 | o |2042] 3079 | 30852035 | 092 | 20.60 +048 | +0.30
mE
Moy | 41351 36.85% | 39.93 | 37.04%* | 41.16 | 44.06 40397 14300 | 40.55%% | 43.98 | 9408 | 40467 | 44.92 | 4293+ | 4465
) o3| w0t |02 092 [pi7ofs0st| o 12095 ) 2015 1070|4081 2062 {209 +0.61 | +2.25
WeH 1618 | 1394 [ 1782 15.0¢ | 133971671 e T o0 | 1526 | 1712|1732 | 1407% | 16.05 | 15.63% | 16.86
(Pg) 3061 | $092 048] 4073 1052|1088 022 | 0711 £092 |+0.38 | 2043 +0.57 | +1.04| +070 | +0.32
) *
MCHC | 400 | 34.69%% | 38.06 | 35.19%* | 38.75 | 37.01 4293\ g4 | gpser 38991 400 | 3381% | 38.64| 35377 | 3911
(Gidl) | 41311 +058 | 2077 1079 | £138 (089 | 4 [¥11T] 2132|3057 1052 | 0.4 {2089 | 124 | k147
* Significant at P < 0.05 =

wox Significantat P <0.02

Gl: Centrol gro
(12: Infected group {Control ++ve group) =
G3: Vaccinated group with sheep pox vaccine L
G4+ Vaccinated group with HS vaccine then infected with virulent
G5: Group simultancously vaccinated with both vaccines then infe

VSPV: Virulent sheep pox virus.

up non-vaccinated and non-infected (Control  ve group).
infected with virulent SP virus.
hen infected with virnelent SP virus.
SP? virus.

cted with virulent SP virus.
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Time 1 Week Post Vaccination 3 Weeks Post Vaccination
Gi+G2 G3 G4 G5 G1+G2 G3 G4 G5
WBCs 7.61 7.70 9.20%** 8.69 7.69 8.12 8.90** 8.01
X 40%/cmm +0.11 +0.17 +0.18 +0.18 +0.71 +0.13 +0.13 +0,18
Neutrophil 35.30 39.21 42 3% 40.01* 35.89 42 31+ 44 21** 40.85
(%) +0.94 +1.71 +2.83 +2.26 +1.35 +1.32 +2.58 +1.39
Lymphocytes 56.04 51.05 47.347* | 50.05™ 55.58 48.13 46.40 50.09
(%) +2.10 +1.38 +1.23 +1.92 +3.05 +2.13 +(.82 +1.64
Monocytes 8.00 7.00 7.8 7.30 6.01 6.80 7.20 6.90
(%) +0.03 +0.04 +0.14 +0.16 +0.15 +0.15 +0.08 +0.01 ©
Eosinophils 2.00 2.00 1.94 1.89 2.00 1.90 1.80 1.75 ©
{%) +0.08 +0.15 +0.14 +0.24 +0.12 +0.43 +0.15 +0.12
Basophils 0.55 0.60 0.50 0.48 0.51 0.65 0.50 0.42
(%) +0.02 +0.01 +0.02 +0.02 +0.01 +0.03 +0.01 +0.01

** Significant at P < 0.05

*** Significant at P < 0.02
G1 + G2: Control non-vaccinated group.
G3: Vaccinated group with sheep pox vaccine.
G4: Vaccinated group with haemorrhagic septicaemia vaccine.

G5: Group simultaneously vaccinated with both vaccines.

SPV: Sheep pox vaccine

HSV: Haemorrhagic septicaemia vaccine.
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‘Table (4} Leucogram of lambs vaccinated with SPV and/or IS vaceine and then inlected with V3PV

One week post infection Three weeks post infection Four weeks post infection
G2 G3 G4 G35 Gl G2 G3 G4 G5 (1 G2 G3 G4 G3
WRCs 8.54 8.22 391 g.04 7351 10,75+ Y 93-= 3.83 951 776 | 12.02** 996 8.75 917
(Xt :u\n:_:: +0.16 +3.27 -0} =000 | =04 +0.58 7 .18 D24 r 13 +.38 0.1+ +0.i1 048
Neutrophils 39,83 | 4149 42.20 angs | 3400 | 4671 | 43457 42.81 1500 1 3482 | 52520 | 47937 | 4109 | 4295
(%) #5701 kL33 =313 =0.32 | rlo62 420 ¥2.02 FL13 =072 | £L72 +1.08 #245 | =195 1 x1.50
Lymphocytes 5126 | 4930 48.00%" 3000 § 3631 4d.30%* 46,53~ 48.00 47.60 3692 | 3835 43,13 49.63 | 4775
(%) 334 | r3A5 #2108 208 1 2107 +35.90 = +1.16 +1.89 +1.72 +1.68 2045 3OS | 330
Monocytes 642 7.0 7.04 6.80 6.0 G844 T8 7.08 6.50 380 756 7.10 690 | 6.90
(%) #S5E 1 =0 £063 =5 | 003 .01 004 003 | 003 | oroa02 HLOS =042 | #0.04 | 2002
Eosinophils 1.90 1.85 182 180 200 1.70 .30 169 1.90 220 §. 1.60 1.82 1.90 1.80
(%) #0309 | RO +0.10 +0.1% | %005 #0.30 _i0.06 006 | #003 | x0.02 | 030 +0.10 | =012 | 048
Basophils .00 045 0.50 0.55 060 0.50 047 0.40 0.58 0.50 042 0.35 0.55 0.60
(%} 02 | 001 =001 =002 | £0.03 o0l F02 | 20 #0048 | =003 .01 +.02 | z0o0l | 2001
* Significant at P < 0.02

e Significant at P <0.01

Gi: Control group non-vaceinated and not
G2: Infected group (Control +ve group) =
G33: Vaccinated group with sh
G4: Vaccinated group with HS vacein
G5: Group simultaneously vaccinated with both va

VSPV: Virulent sheep pox virus.

eep pox vaccine then

1-infected (Control ve group).

infected with virulent SP virus.

infected with virulent SI virus.

¢ then infeeted with virelent 8P virus,

ccines then infected with virulent SP virus.
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Table (5): Proteinogram of lambs sera after vaccination with (SPV) and/or (HSV)

Time 1 Week Post Vaccination 3 Weeks Post Vaccination
G1+G2 G3 G4 G5 G1+G2 G3 G4 G5
Total protein 7.25 7.85 7.92 7.70 7.39 8.89** 8.80** 8.93*
g/dl +0.50 +0.90 +1.10 +0.90 +0.35 +0.20 +0.50 +0.30
Albumin 2.60 254 2.53 2.40 2.63 262 2.65 2.55
g/dl +0.90 +0.02 +0.13 +0.50 +0.60 +0.40 +0.03 +0.61
Globulin 465 5.31 5.39* 530" 4.76 6.28** 6.15™ 6.38**
a/dl +0.15 +0.60 +(.90 +(.70 +0.09 +1.00 +0.50 +0.90
AIG 0.56 0.48 0.47 0.45 0.55 0.42* 0.34** 0.40*
+0.04 +0.04 +(.09 +0.03 +0.05 +0.05 +0.07 +0.02

188

* Significant at P < 0.05

** Significant at P < 0.02

G1 + G2: Control non-vaccinated group.

G3: Group vaccinated group with sheep pox vaccine.

G4: Group vaccinated group with haemorrhagic septicaemia vaccine.

G5: Simultaneously vaccinated with both vaccines.

SPV: Sheep pox vaccine |
HSV: Haemorrhagic septicaemia vaccine. B
N.B.: Nearly no variation was observed between the results obtained after 2 weeks and that found after one week and the .
same of the 3" and 4™ week post vaccination.
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Table (6): Proteinogram of jambs sera after vaccination

HS vaccine then infected with VSPV

with SP and/or

T One week post infection i Three weeks post infection Four weeks post infection
G1 ] G2 | G3 | G4 | G5 | G G2 G3 | G4 | G5 Gt G2 | G3 | G4 | G5
i |
q.ohm._ 204 | 954§ goeze | 895t L 915 1 789 ) 9757 go3e | o0+ | 8750 | 779 | 903vn | 8850 | 303v 835
nﬂﬁn“_%._v: citt | 130 | 405 | 2030 | =066 | 2090 3 2140 3060 ) =030 2073 . =020 | £120 | z042 1 029 | £031
4 :
Albumin 2.81 2.63° 276 2.42 2.75 2.84 237 2.4 2.73 268 , 379 142 249 2.65 2.60
(gfdl) w029 | +0.70 | 2030 | =060 | c009 | 013 s090 | =006 | +0.07 | #0030 0125 § 2030 A1 | 2030 | x0.50
Globulin 515 1 691+ | Gioer | 613% L ooa0r 1 503 738 | 6.53% | 587 | 607+ ¢ 500 7217 | 036% | 3390 | 375
{g/dl) S008 | 030§ A012 | #0308 | 2060 | 2013 000 | $040 | =080 | 5050 1 £Li0 | £130 0380 | x000 | 2016
NG 535 1030 | D45+ | 046% | D43 | 056 4 0.32%F 037% | 047 0aq 1056 TG4 ] 039 | 049 | 045
b0z | =001 | +0.06 | 003 | +001 | -008 | #001 ; 0,07 2007 | +0.04 1 =000 | +002 | -009 | +001 ] 001
* Significant at P < 0.02
#%  Significantat P <0.01
1 Control group non-vaccinated and non-infected (Control ve group).
2: [nfected group {Control +ve group) = infected with virulent SP virus,
viris.

G3: Vaccinated group with sheep pox vaceine then infected with virulent SP
G4: Vaccinated group with FS vaccine then nlected with virajent SP virus.
G5 Group simultancously vaceinated with both vaceines then infected with viruient SP virus.

VSPV: Virulent sheep pox vimus.
N.B. No significant variations was appeared one week post infection with VSPV.
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Table (7): Results of liver and kidney function test in lambs vaccinated with (SPV) and/or (HSV)

1 Week Post Vaccination

3 Weeks Post Vaccination

Time G1+G2 G3 G4 G5 G1+G2 G3 G4 G5
Urea 18.38 2110% | 26.77* | 23.27 17.96 | 18.89 | 20.64 | 17.63
mg/dl +0.62 +0.52 +1.22 +1.57 +0.99 | +0.93 | +0.83 | +0.62
Creatinine 1.43 1,53 1.645 1.59 138 143 1.51 1.48
mg/dl +0.05 +0.07 +0.04 +0.06 +0.07 | +0.07 | +0.06 | +0.05
AP. 16.41 18.50 | 19.30~ | 16.90 15.91 17.10 | 17.40 | 16.90
ull +0.28 +0.62 +0.72 +0.89 +0.97 | %045 | +074 | +0.98
ALT 26.50 2820 | 30.70~ | 28.90 26.95 | 27.30 | 27.06 | 27.00
u/l +0.44 +1.50 +1.20 +0.76 +0.58 | +1.02 | +0.30 | +0.26
AST 28.20 2803 | 29.40~ | 2883 28.60 | 28.90 | 29.30° | 28.46
ull +0.58 +0.26 +0.96 +0.66 +040 | +019 | +025 | +1.50

*

*k

ks

G3: Group vaccinated with sheep pox vaccine.

Significant at P < 0.05
Significantat P < 0.02
Significant at P < 0.001
G1 + G2: Control non-vaccinated group

G4: Group vaccinated with haemorrhagic septicaemia vaccine.
(5. Simultaneously vaccinated with both vaccines.
SPV: Sheep pox vaccine
HSV: Haemorrhagic septicaemia vaccine.
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Table (8): Results of kidney and liver function test in vaccinated and non-vaccinated
lambs after infection with VSPV
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One week post infection Three weeks post infection Four weeks post infection
Gl G2 G3 G4 G5 Gl G2 G3 G G5 Gl G2 Gy | G4 G35
Urea 17.02 | 22.5%** | 19.65 20.11 19.01 16.35 24957 | 21 0] 2276 22520 | 1768 | 2500%e% | 2208 | 2357~ | 21.04
(me/dl) +0.85 +1.05 +0).88 +0.70 =015 +} 30 +1.450 142 2,24 =338 134 =103 1060 £1.60 227
Creatinine 145 1.52 1.59 1.66 151 1.64 169 159 1.62 1.43 143 153 148 155 1.54
{mg/dl) +.40 +0.50 .77 .40 063 £0.07 =1.30 +0.68 +0.57 006 | #0050 =06% | R4 +(1.53 ¥1.08
AP 1550 | 200« | 1957 | 2005+ | 1728 16.14 21695~ | 1710 | 223544 17.0 16.10 18.6 16.9 18.3 17.0
(/1) +0.55 +0.93 £1.13 +1,75 HLOB £0.95 =i 82 i3 =210 -id0 a0 | ELYS +1.20 £2.50 +1.14
i - = o
ALT 28.10 325+ 30.5* 31.05%* 39,74 | 2T90%* 32,90 3010 30.30%* 28.36 28.04 3191 29.90 3019 28.39 o -
(u/) =112 +1.56 +1.84 £l 88 rhan 183 .92 075 105 ri4s F122 £1.50 1 xld6 #1320 £l.11 = :
AST 3050 37.12%** | 3401+ | 36.187=~ | 31.63 29 35 3620~ 3z 34904 3101 28.8 35.85%* 30.03 3Ll 2590
(u/l} +0.64 +0.90 +0.85 +0.62 HyH r0.55 +1.02 +0.43 +0.95 ~0.79 +1.10 +1.03 +).99 +1.23 +0.33 ;
* Significant at P <0.05
ok Significant at I < 0.0%
w#x Qipnificantat P < 0.004
G1: Control group non-vaccinated and non-infected (Control ve group).

G2: Infected group (Control +ve group) = infected with virulent SP virus.
G3: Vaccinated group with sheep pox vaccine then infected with virulent SP virus.

G4: Vaccinated group with HS vaccine then infected with virulent SP virus.

G5: Group simultaneously vaccinated with both vaccines then infected with virulent SP virus.
VSPV: Virulent sheep pox virus.




Table (9): Thyroid hormones and cortisol hormone in lambs sera after
vaccination with (SPV) and/or (HSV)
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Time 1 Week Post Vaccination 3 Weeks Post Vaccination
G1+G2 G3 G4 G5 G1+G2 G3 G4 G5
Thyroxine 145 136" 115* 130 155 150 134* 145
(T4) ng/mi +17.50 +12.50 +12.80 +13.59 +13.97 +14.06 +14.03 +11.99
Triiodothyronine 275 2.30* 1.80** 2.00 2.90 2.45 1.84* 2.37
(T3) ng/m| +1.90 +2.00 +0.95 +2.10 +1.20 +0.99 +0.23 +0.05
T 54.95 57.43* 63.50** 59.54 56.47 60.50 65.85% 61.08
+7.50 +5.30 +5.04 +6.00 +4.16 +6.50 +7.11 +9.05 o
Cortisol 0.60 0.88** 1.20%* 0.91 0.54 0.75 1.12%* 0.68 =
ug/di +0.13 +0.12 +0.25 +0.04 +0.09 +0.13 +0.19 +0.05

* Significant at P < 0.05
** Significant at P < 0.01
G1 + G2: Control non-vaccinated group.
G3: Group vaccinated with sheep pox vaccine.
G4: Group vaccinated with haemorrhagic septicaemia vaccine.
G5: Simultaneously vaccinated with both vaccines.

SPV: Sheep pox vaccine

HSV: Haemorrhagic septicaemia vaccine.
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Table (10): Thyroid hormones and cortisol harmone in lambs sera after vaccination

with SP and/or HS vaccine and then infected with VSP virus

One week post infection Three weeks post infection Four weeks post infection
G1 G2 G3 G4 G5 G1 G2 G3 G4 G5 G1 G2 G3 G4 G5
Thyroxine 138 Hos=s | 1204= (FEAad 132 g |owoees [132 e 42 140 7= 132 1227+ 130
(Ts) (ngfmi) | £18:53 £13.59 | xI3 #1143 L1038 | £12.07 | £14,38 | #1000 | #1005 | #1589 | k1340 | #1132 ) 1430 | 21523 EAERD)
Tritodothyr i .
ne (T 200 | LIyt |20 Ly5e=r 240 275 | p2sert poads | L9t} 240 2.27 1570« | 230 2.0 2.25
onine (Ts) 52 [ H0.297 15 £0.225 sox | 033 | o002 | xDZU | 003 p ARSI G e0I78 | HDIY8 049 ] +0206 | 0,222
{ngimil} X
T 55.87 GO 3489 03 167+ 525 3149 7524~ 5342 628+ 48.96 5342 67 007" 340 3342 5518
E_um.u +5.9 +14.13 w91 +1.43 +1.59 #3542 +4.91 +3.42 +8.74 +5.13 w3549 L1160 +5.03 +3.73 +7.34
Cortisol 062 | 120%* | 038 1.32%%" .38 p.58 | 143vm | 000 | w96 | 062 | 033 NI 0.57 0.73 0.35
ugfl +0.03 LGS +0.0Y 0.3 #0004  H07 .35 £2.07 .11 +0.13 | +0al rLOY 0.5 12 U8
* Significant at P <0.05

** Significant at P < 0.02
wrx  Sjppificant at P < (.01

G1: Control group non

-vaceinated and non-infected {Control ve group).

¢52: Infected group (Control +ve group) = infected with virulent SP? virus,

G3: Vaceinated group with sheep pox vaccine then infected with virulent SP virus.

G4: Vaceinated group with HS vaccine then infected with virulent SP virus.

G35: Group simultaneously vaccinated with both vaccines then infected with virulent SP virus.

SP: Sheep Pox.

{1S: Haemorrhagic Septicaemia.

VSP: Virulent sheep pox.
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Table (11): Neutralizing indices of serum samples
against sheep pox antigen

Animal
groups G1 G2 G3 G5
DPV

Zero 0.50 0.40 0.50 0.50
8 0.47 0.50 1.21 1.18
15 0.52 0.30 1.50 1.50
25 0.40 0.60 2.50 217
30 * 0.55 0.80 2.40 2.00
35 0.50 1.50 2.70 2.10
40 0.45 2.30 3.00 2.50
45 0.60 2.50 2.70 2.50
50 0.50 2.80 2.50 2.00
56 0.40 2.60 2.20 1.60

G1 & G2: Control non-vaccinated group.

(3: Sheep vaccinated with sheep pox vaccine.

G5: Sheep simultaneously vaccinated with sheep pox and haemorrhagic
septicaemia vaccines.

DPV: Days Post Vaccination,

* Time of experimental infection with VSPV.

N.B. NI > 1.5 is considered protective (Cotiral, 1978).

Table (12): ELISA readings of serum samples against sheep pox antigen

Animal
G1 G2 G3 G5
groups
DPV
Zero 0.25 0.20 0.25 0.15
8 0.24 0.25 1.02 0.90
15 0.18 0.20 1.82 0.53
25 0.22 0.15 1.80 1.53
30F 0.25 0.80 1.85 1.60
35 0.28 1.40 1.75 1.65
40 0.21 1.80 1.85 1.70
45 0.22 2.00 1.3 1.60
50 0.20 2.10 1.75 1.52
56 0.24 2.20 1.75 0.90

G1: Control non-vaccinated group (-ve control).

G2: Non vaccinated and infected {(+ve control).

G3: Sheep vaccinated with sheep pox vaccine.

G5: Sheep simultaneously vaccinated with sheep pox and haemorrhagic
septicaemia vaccines.

DPV: Days Post Vaccination.

* Time of experimental infection with VSPV.

N.B. ELISA reading > 1.0 is considered protective.

194




MINUFIYA VET. J, VOL. 3 NO. 1 APRIL 2004

Table (13): Mean absorbance value in sera of sheep vaccinated with HS as measured by ELISA

DaysPost | ;.0 | g | 15 | 25 | 30* | 35 | 40 | 45 | 50 | 56 Overall
Vaccination mean
G1 57505 T0.608 [ 0.004 | 0.003 | 0.008 | 0.006 | 0.007 | 0.005 | 0.003 | 0.004 | 0.005

G4 0.001 | 0.650 | 0.850 | 1.125 | 1.162 | 1.590 | 2.055 | 2.362 | 2.215 | 2.0060 1.138
G5 0.003 1 0.785 | 0.940 | 1.312 ] 1.571 | 1.902 | 2.470 | 2.420 | 2.516 | 1.560 1.548

N.B. ELISA reading > 1.0 is considered protective.

* Second vaccinal dose.

G1: Contro! non-vaccinated group.

G4: Sheep vaccinated with haemorrhagic septicaemia vaccine.

G5: Sheep simultaneously vaccinated with sheep pox and haemorrhagic septicaemia vaccines.
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Table (14): Anti-P. multocida titres in sera of differently vaccinated sheep as detected by indirect
haemagglutination (IHA) test

DaysPost | o0 1 g | 15 | 25 | 30* | 35 | 40 | 45 | 50 | 56 Overall

Vaccination mean
G1 s T 7 16 "8 9| 715 ] 8] 8|6 7
G4 =55 [ 80 | 128 | 151 | 224 | 252 | 318 | 275 | 228 | 174.1
G5 s 157 [ 233 | 462 | 575 | 693 | 814 | 916 | 925 | 711 | 546.6

* Second vaccinal dose.

G1: Control non-vaccinated group.

G4: Sheep vaccinated with haemorrhagic septicaemia vaccine.

G5: Sheep simultaneously vaccinated with sheep pox and haemorrhagic septicaemia vaccines.
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Table (15): Passive mouse protection test (PMPT) in sera
of sheep vaccinated with HS vaccine

HS oil adjuvant

Combined HS and

Day_s po_st NO.' of vaccine No_. of sheep pox vaccine
vaccination | mice Dead | Survived | ¢® Deag Survived

0 5 5 0 5 5 0

8 5 5 0 5 4 1

15 5 4 1 5 4 1

25 5 2 3 5 1 4

30 5 1 4 5 0 5

35 5 0 5 5 0 5

40 5 0 5 5 0 5

45 5 0 5 5 0 5

50 5 0 5 5 0 5

56 5 0 5 5 0 5

Control 5 5 0

196




MINUFIYA VET. J. VOL. 3 NO. 1 APRIL 2004

ol padladl
5 B o an g S Ay el halh uandd S
ALEY) A Al gl il gSal
Clonsbos Sana dmaa® ¥ ugd s jay Jhal * Jilia .08 Baala®
1, ) Halill 5 Jadl Eisms dgna®® 53l — 30— ) Aana sy sga®

bl — glsall —

o Ll catact A1 s pan ) (g el possill Jafiall Al Bmnall i
(bl Yl (5 gy Wl gie L et 5 5 Legaams oo el 55 FRSN

el peal) adll S 3 Lgina Linlisd) Gyl sl 6 s of Gl
5o aanil Uil Timnall il gl (B Lot o) punll DAY sy Oislo el
sy il e gl i il o s bal LV (5 o rgs W gae 5 S 5
LAY At (b 5 Copun sl 5 (b 4) Lymdl) LDISH A cpliiand) ol & S 20—
S GSU sl sl Rpedly Randl) LYl o Loa ol dyglia i
o sl iy el Gty Ty gaaame S5 Apaallp Abnanl Plasll (B sl
AU gl 1 ALY 0Bl o D) 3 5 s stall/ e sl Rt el dsd
Sy sl il Al e s e 5l M S

fo ganall (b La gt (Jpusfi oS0 80055 3850 Clise o (A s sinel) aliadyl
553l e gl leadl A Al 8 gyl (g ) gl Byl

s (e un (5 e el Tmndl A e sane S of il |
S e bl e pall 0 AL 5 pedl aenill lpuld o8 Sy Aol
o iyl Jamall Y i) 13 JLials Logie Sy (gl Jolatl il s>l
(santh) Aoy yail (g sanll i dland

ICTORET: (O QRN b TS EW PR PP DIVL PR PER Y S Cia g
lpens A (s3ns 6 3mll qandil (oalily S (o Sl sl ol 5 it O
Ly sgalls B g Lea el 5a¥1 83¢s (s52el 5

pReREEESES SRR R RER

FRUDS I PRI PR E I PR T P O e e o

197






