Bas.J.Vet.,Res.,\VVol.7,No0.2,2008

THE HEMATOLOGICAL EFFECT OF SALMONELLA TYPHIMURIUM
ENDOTOXIN IN RABBITS.

Mohammed A.Y.Al-Amery Faisal G.Habasha* Kbhalil H.Z. Al-Joboury*
Department of Internal medicine, College of Veterinary Medicine, University of Basrah,
Basrah,Irag.

Department of Internal medicine, College of Veterinary Medicine University of

Baghdad,Baghdad, Iraq
(Received, Accepted)

Key words:Endotoxine,Leukopenia,Rabbits.
ABSETRACT

End toxin is responsible for different changes in body systems. This study was
conducted to study hematological changes by using 20 rabbits, were randomly divided into 4
equal groups, then gave intravenous endotoxin doses 5, 15 and 20 pg/Kg body weight for
groups I, 1l and 111 respectively, while group IV gave PBS as a control.

The hematological findings included marked leukopenia due to neutropenia followed by
marked leukocytosis with left shift associated with lymphocytosis, monocytosis and basophilia.
Total erythrocytes, packed cell volume and hemoglobin concentration were increased during
first hour, while the following time showed gradual decrease to develop anemia, which
manifested by macrocytic hypochromic, in relation to the increased mean corpuscular volume
and decreased mean corpuscular hemoglobin and mean corpuscular hemoglobin concentration.
Also thrombocytopenia, while the total plasma protein and fibrinogen showed pronounced

increased due to endotoxemia.
INTRODUCTION

The poor out come of gram negative bacterial sepsis is believed to be due to
lipopolysaccharid (LPS), and lethal endotoxemia has been extensively used as an experimental
model of gram negative septic shock (1), that endotoxemia in animals produced initially marked
leukopenia, which characterized by reduction in circulating neutrophils as well as eosinophiles,
monocytes,and lymphocytes in addition to marked thrombocytopenia(2, 3, 4&5), then followed
by marked leukocytosis as late response, this occurs because of the increase in neutrophils with
pronounced shift to the left, also lymphocytosis and monocytosis (2,5&6 ).

Endotoxin because erythrocytosis due to splenic contraction, which followed by increased

packed cell volume, that showed in a progressive increased at 3 hours post injection (7 & 8)
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Studies in horses showed a high level of hemoglobin concentration at first 3 hours post
induced endotoxemic shock ( 8 ), but others founded that hemoglobin concentration was
decreased in response to endotoxemia(9).

Authors explained that endotoxemia lead to significant increased in total plasma protein
level after 2 hours ( 8 ), also fibrinogen as one of the important acute phase proteins, which
produced by liver, endotoxin would affect fibrinogen by reducing its blood level at first hour
post injection ( 10).

This study aimed to disclose the effect of endotoxin on blood in rabbits which includes:
total leukocytes count, differential leukocytes cells count, total erythrocytes count, packed cell
volume (PCV), hemoglobin concentration (Hb), fibrinogen and total plasma protein (TPP)
during 20 days period.

MATERIALS AND METHODS

Twenty adult healthy male rabbits, domestic breed were used, weighted between 1.5 -1.9
Kg. They reared in separated cages .Those rabbits divided into 4 equal groups, and given
endotoxin intravenously in doses of 5, 15 and 20 pg/Kg body weight for groups I, 1l and 11l
respectively, while group 1V gave PBS as a control. Blood samples were collected from ear vein
in 5ml EDTA coated vials, that was done at (0, 1,6,12 and 24) hours, followed by daily
sampling until the day 20" .

Blood smears were stained by Leishman’s stain to determine neutrophils, eosinophils,
basophiles, monocytes and lymphocytes ratio, as well as hemocytometer method to determined
the erythrocyte, leukocytes and thrombocytes numbers (11).

The packed cell volume (PCV) was estimated by hematocrit method and hemoglobin
concentration (Hb) by acid hematin, spectrophotometer (12).

The erythrocyte indices: mean corpuscular volume (MCV), mean corpuscular hemoglobin
(MCH) and mean corpuscular hemoglobin concentration (MCHC) were calculated (11)

Total plasma protein (TPP) and fibrinogen were estimated by refractmeter method; the
procedure was adapted from (12)

Reference of endotoxin:

Salmonella typhimurium endotoxin, lyophilized (Difco Laboratories- Ditroit, Michigan,

USA, number 706385).
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Statistical analysis:

By two ways ANOVA and the mean difference is significant at the 0.05 level in using
statistical package for social sciences (SPSS).

RESULTS AND DISCUSSION
The first hour following intravenous injection of endotoxin there was sharp decreased in

total leukocyte count as in table(1) due to neutropenia, eosinopenia and monocytopenia in
groups I ,11 and 11l compared to the control as shown in tables (2,4 & 6 ) that were in response to
endotoxin induced recruitment of such type of cells in tissues of organs like lung liver and
kidneys (13 ) or that decrease may due to bone marrow depletion, then after showed higher
leukocytic rates : Il , Il and | respectively than control was significant ( P < 0.05 ) as in
table(1), the leukocytosis, was manifested mainly by band cells, basophilia, monocytosis and
lymphocytosis (tables-3,5,6 & 7), all these changes were due to the activation of bone marrow
and lead to release of high number of leukocytes following endotoxemia with shift to the left (2
& 5).that in response to late activation of bone marrow following endotoxemia(14).

There was significant decrease in the number of eosinophils in groups I and Il but non
significant for group Ill as in table (4), these differences may be also related to bone marrow
responsiveness substituted recruitment of eosinophils in body organs following endotoxemia
(15).

Total erythrocytes count during 1-6 hours showed a clear increase in injected groups as
in table(8 ), which occur in response to splenic contraction ( 7& 8), but the following time of
this study noticed development of anemia in three groups while the control was normal . The
interpretation of this decrease, that the endotoxin bind to erythrocytes and increased their
fragility then subsequent shortage the lifespan by hemolysis ( 16), these changes were more
prominent in group 111, which seems to be dose dependant .

The packed cell volume (PCV) and hemoglobin (Hb) concentration both showed
increase at the first hour as in tables( 9&10), while during the following time these results
reversed to show significant less than control, these results were related to changes of total
erythrocytes number of three groups ( 12).

The erythrocytic indices revealed high mean corpuscular volume (MCV) showed in table
(11), as a result of increased erythropoiesis in response to anemia, and presence of macrocytic
erythrocytes in high number (15).
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The mean corpuscular hemoglobin (MCH) and mean corpuscular hemoglobin
concentration (MCHC), both values were less than control group(tables-12&13), related to
increased number of macrocytic erythrocytes, which may be immature and contain low level of
hemoglobin, these changes reported in association with hypochromic anemia(17). But MCH
values in rabbits of group Il showed non significant higher values than control group. This
alteration was referred to intravascular hemolysis due to increased erythrocytes fragility, and
then released their hemoglobin following endotoxemia, and then after the end result was relative
increased in MCH value (15 & 16).

The erythrocytes parameters as in tables (8, 9,10,11,12 and 13) indicated the
development of macrocytic —hypochromic type of anemia in rabbits in this study following
endotoxemia and was seems to be dose dependant of endotoxin.

Total platelets numbers of groups I, Il and Il with sharp decrease at first hour were in
table (14) in general the rates from lower to higher were; group I11, 1l and I significantly less
than control group rabbits (P < 0.05), the thrombocytopenia was occurred in response to
increased level of platelets activating factor (PAF) following endotoxemia which enhanced
platelets adherence and aggregation following endotoxemia (13 & 14).

The total plasma protein (TPP) and fibrinogen were significantly increased in three
groups of rabbits than control as in tables (15&16), which were more prominent in the third
group. That increasing values were attributed to the activity of hepatocytes and kupffer cells,
also subsequent increased level of gamma globulin, that endotoxin act as mitogen and
subsequent activation of enzymatic system of hepatocytes (18, 19 & 20).

Note: The result of absolute leukocytes number were replaced by relative count (%), because

the similarities in their changes and statistical analysis.
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Table (1)The result of total Leukocytes count (x10° \ L) after endotoxin adminstration in I,
I1, 111 and control groups
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Table (2) Neutrophiles percentage ( % ) after endotoxin adminstration in I, Il, 111 and
control groups
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Table (3) Band cell percentage (% ) after endotoxin adminstration in I, I1, 11 and

control groups
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Table (4 ) Eosinophils percentage ( % ) after endotoxin adminstration in I, I1, 111 and

control groups
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Table (5) Basophiles percentage (%0) after endotoxin adminstration in I, 11, 111 and control

groups
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Table ( 6) Monocytes percentage (%) after endotoxin adminstration in I, 11, 111 and control
groups
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Table (7) Lymphocytes percentage (%) after endotoxin adminstration in I, I, 111 and
control groups
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Table (8) Total erythrocytes count means (x10*?\ L) after endotoxin adminstration in I, 11,
I11 and control groups
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Table (9) Packed cell volume in L\L after endotoxin adminstration in I, 11, 111 and control

groups
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Table (10) Hemoglobin concentration in g\ L after endotoxin adminstration in I, I1, 11l and
control 1V groups
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Table (11) Mean corpuscular volume in fL after endotoxin adminstration in I, I1, 111 and

control groups
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h; hour, d; day, R; rate, SD; standard diviasion, *; significant important (P<0.05)
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Table ( 12 ) Mean corpuscular hemoglobin (pg) after endotoxin adminstration in I, 11,

Bas.J.Vet.,Res.,\VVol.7,No0.2,2008
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h; hour, d; day, R; rate, SD; standard, *; significant important (P<0.05)
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Table (13 ) Mean corpuscular hemoglobin concentration ( g\ dL )

after endotoxin

adminstration in I, 11, 111 and control groups
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Table (14) Total platelets count (x10°\ L) after endotoxin adminstration in I, 1, 111 and
control groups

Timl
e
Gro

up

Oh

1h

6h

2h

2d

3d

4d

5d

6d

7d

8d

9d

10
d

o N O

(%)

© ol

+0.
16

*C

14

Uiy

0.2

N
o °

N w o

O w

+0.
00

uo

0.2

oN O

I*

O w

+0.
07

0.3

g w o

O ¥

+0
0
1

+0
0
8

+0.
06

+0
1
0

+0
.0
7

+0
A
3

0
i
3

0
i
3

0
A
5

wER o+

h; hour, d; day, R; rate, SD; standard diviasion, *; significant important (P<0.05)
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Table (15) Total plasma proteins values in g/L. after endotoxin administration in I, 11, 111
and control groups
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h; hour, d; day, R; rate, SD; standard diviasion, *; significant important (P<0.05)
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Table (16) Fibrinogen values (g/L) after endotoxin administration in I, 11, 111 and control
groups
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