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Abstract
The effect of total and partial splenectomy on hematological value was studied on 12 healthy dogs, divided 
into two groups (A and B). The total splenectomy (group A) exhibited significant reduction (P < 0.05) in Hb, 
PCV, and total RBC count but increase in ESR values. It also resulted in persistent increase in total leukocyte, 
neutrophil, and lymphocyte counts. In partial splenectomy produced non-significant effects on hematological 
parameters. No significant alteration in serum glucose or total protein concentration was observed after total 
or partial splenectomy.
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Introduction

Spleen is a part of hemopotic and immune system, 
it is play a vital role in the lifespan of erythrocytes, and 
it is consider a major lymphoid organ and is located in 
the left cranial abdomen 1. The function of spleen are 
storing and element the old red blood cells from blood 
stream as well as antigen surveillance of the blood and 
antibody production 2. The surgical removal of the 
spleen is called Splenectomy which is performed for 
animals whose spleen has been affected by trauma or 
damaged by disease such as cancer, infections or some 
autoimmune diseases 3. The most reasons of medical 
indication for splenectomy is a disease of hemopotic 
system .Splenectomy is carried out in dog with 
hemolytic anemia such as hereditary spherocytosis and 
autoimmune hemolytic anemia 4. Camacho et al.,(2010) 
8 have been mentioned dogs undergo to splenectomy 
candidate to Babesia canis infection so that must be 
considered emergency clinical cases and often it was 
considered fatal in these animals therefor must be given 
preventive medications. Splenectomy has been identified 
as a one of important risk factor for the development 
of serious illness due to natural Babesiaosis in dog 22 

Post splenectomy infections and sepsis, due to decrease 
the level of antibodies and phagocytes activity or 
thrombosis, due to rises of platelet production in blood 
have been reported as sides effect of Splenectomy 7,12 

2 The regenerative anemia reveled due to elevate of 

reticulocyte count and exist of nucleated red blood cells 
8. Marques et al (2003) 12 have been reported autologous 
spleen transplantation is a batter procedure after complete 
removed of spleen for maintenance the immune and 
hematopoietic functions of spleen. Mortimar. (2017) 
has been showed there was no abnormal postoperative 
decrease of erythrocyte, hemoglobin or hematocrit 
values, and regeneration occurred at the same level as 
in the control dogs. The differences in number of white 
blood cells with subsequent leukocytosis is showed in 
dog with splenectomy 7,11 Initially transient neutrophilia 
is followed by the persistent lymphocytosis and 
monocytosis. The animals showed highly percentage 
of leukocytes parallel to the significant left shift, the 
myelocytes or other cells progenies of granulocytes often 
exist in blood circulation 14,21,25 . A many researches on 
laboratory animals mentioned the amounts of spleen 
tissue aid to increase the ability of recovery function of 
spleen in auto transplantation of spleen 11,16

Material and Method

A- Animals

Twelve healthy male’s dogs aged 8th months 
included in that study. A physical examination was 
made in all animals to chick their health status. All dogs 
were administrated antihelemantics and housed indoors 
in individual cages and kept under management and 
nutritional. The animals were randomly divided into two 
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groups include of six dogs for each group, designated as 
group A and B.

Surgical Operations

Total and partial splenectomy were performed in 
animals of group 1 and 2, respectively in surgical lab 
in collage of veterinary medicine\ Kerbala University 
following the standard anesthesia and surgical 
procedures 5.

Hematological Samples

Blood samples with EDT A for complete blood 
analysis and without anticoagulant for serum chemistry 
profile were collected. A one sample was drawn from 
each animal. The first blood sample was drawn prior to 
surgical operation to obtain baseline values. The other 
samples were obtained weekly, starting on week 1st to 
week 12th post-operative.

Result and Discussion

Results of hematological study.

Results of erythrocytes

All dogs in the study remained apparently healthy 
during the trial period. None of the dogs in both 
groups suffered any post-surgical complication, such 
as hemorrhage or peritonitis. Several changes in blood 
components was identified that persisted for a variable 
periods following total or partial splenectomy (Table 1). 
A persistent anemia was observed in animals of group 
A, as noted by a significant reduction (P < 0.05) in RBC 
count, Hb cone. and PCV values on3 th, 4th ,5th and 6th 
week post-surgery, as compared to their control values 
and with group B . The anemia in total splenectomized 
dogs could be related to loss of the spleen-iron regulatory 
function as reported in man by earlier workers ,this agree 
with Sipka et al( 2006) which mentioned the significant 
decrease of red blood cells values and long postoperative 
recovery after total splenectomy have been recorded in 
dog.

A significant (P < 0.05) increase in ESR values 
was observed in animals of both groups, respectively, 
compared to their control values. However, among groups 
there was non-significant difference . this higher ESR 
values might be associated with persistence anemia and 
has also been explained by Benjamin (2000).

Table 1. The latter’s referred to differences in erythrocytes parameters between group (A) and group (B) 
at P=≤0.05.

Pre-operative Post-operative

Group Week 0 1 2 3 4 5 6 7 8 9 10 11

A RBC 5.98 4.1 4.08 4.02 3.98 3.86 4.08 4.28 4.06 3.97 4.13 4.23

  A A A A A A A A A A A A

 Hb 14.2 11.8 11.8 12.1 10.8 9.9 11.2 11 10.7 12 12.4 12

  A A A A A A A A A A A A

 PCV 40 39.2 28.2 28.7 27 29 29.5 30.2 29.7 29.6 30.8 30.3

  A A A A A A A A A A A A

 ESR 8.2 35.2 33.3 36.5 40.5 39 34.2 32.7 35.3 29.7 31.8 37.7

  A A A A A A A A A A A A

Group RBC 6.46 5.55 5.62 5.65 5.72 5.83 5.98 6.06 6.08 6.04 5.95 6

B  B B B B B A B B B B B B

 Hb 14.5 14 14.4 14.7 14.1 14.5 15.4 15.2 15.2 15 14.8 15.4

  B B B B B B B B B B B B
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 PCV 39 38.2 38.8 44 37.2 39.2 39.6 39.8 37.7 37.5 37 38.4
  

A A B B B B B B B B B B
 ESR 9.5 32.5 30.5 29.6 29.2 28 29.4 28.4 28.3 28.2 27.5 26.8
  

B B B B B B B B B A B B

Results of leukocytes

A significant (P < 0.05) increase in total leukocyte, neutrophil, lymphocyte, and eosinophil counts, a transient 
increase in monocyte, were observed post-operatively in group A dogs compared to control values and with group B 
dogs (Figs.3). Modifications in these blood cells could be coupled with total splenectomy and its predisposition for 
transient and intermittent type of nonspecific bacteremia or septicemia 23.

Pre- operative Post-operative

Group Week 0 1 2 3 4 5 6 7 8 9 10 11

A TLC 8.2 14.5 A 14.4 14.6 14.6 14.4 14.6 14.4 14 15 14.6 14

  A  A A A A A A A A A A

 N 4883 8465 8709 7549 7578 8254 8656 7645 7925 8661 8574 8560

  A A A A A A A A A A A A

 L 2477 3863 3175 3424 3664 3980 3974 4332 4025 4223 4034 4055

  A A A A A A A A A A A A

 M 365 738 879 629 308 332 448 426 438 665 490 473

   A A A A A A A A A A A

 E 595 138 1635 2429 1669 1747 1591 1747 1533 1379 1350 1355

  A A A A A A A A A A A A

 B 68 44 27 20 77 95 30 24 23 61 48 30

  A A A A A A A A A A A A

Group TLC 8.7 9.8 9.4 9.4 8.9 9.2 9 10.3 9.3 9.1 9.5 9.7

B  A B B B B B B B B B B B

 N 5383 5893 5839 5282 5498 5449 5269 3951 5250 5195 5415 5410

  B B B B B B B B B B B B

 L 2117 2471 2300 2660 2328 2683 2362 3143 3227 2993 3144 3514

  B B B B B B B B B B B B

 M 419 417 380 395 324 398 360 422 318 382 339 274

Cont... Table 1. The latter’s referred to differences in erythrocytes parameters between group (A) and 
group (B) at P=≤0.05.
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  A B B B A A B B B B B B

 E 598 935 980 1230 857 673 682 752 606 478 607 547

  A B B B B B B B B B B B

 B 90 31 12 10 13 30 0 5 0 0 0 0

  B B B B B B A B B B B B

Table 2. The latter’s referred to differences in 
leukocytes parameters between group (A) and group 
(B) at P=≤0.05.

In healthy individual’s bacteria are cleared off from 
circulation rapidly and effectively through phagocytosis 
by fixed tissues macrophages in the spleen and liver. 
Persistent bacteremia can occur when bacteria can multiply 
at a rate that exceeds the ability of the reticuloendothelial 
system to remove them (Dow and Jones, 2009). In 
addition, non-infectious factors such as corticosteroid 
excess caused by fear or other stresses, anesthesia,

laparotomy, or exercise may also be associated 
with moderate changes in leukogram 17. In the present 
study all animals apparently remained clinically healthy 
throughout the study period and therefore, alteration in 
leukogram could be a normal body response. This is also 

Cont... 

supported by earlier reports indicating that a WBC count 
between 10,000 and 30,000/ µl represents a moderate 
response to inflammation in dogs 18.

The presence of mild eosinophilia in dogs of group 
A has been a unique observation in the present study. 
Eosinophils are known to be an integral component of 
hypersensitivity and defense against certain parasites. In 
cat, eosinophilia has been reported to occur along with 
polycythemia and pernicious anemia after splenectomy 
9. Similarly, leukocytosis has been reported in man and 
dog as a result of splenectomy and were attributed to an 
increase in neutrophils, lymphocytes, and eosinophils 24

Therefore, it seems as the eosinophilia in the present 
study was either due to splenectomy or might have 
occurred as an influx of bone marrow reserve as seen 
in man. 19

Fig (1) Band neutrophil in blood film of total spleenactomized dog
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Fig (2) Lymphocytosis in blood film of total spleenactomized dog

From these results were concluded there was many 
significant differences in hematological parameters in 
erythrocytes and leukocytes in spleenactomized dog.
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