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ABSTRACT
Warfarin

poisoning in dogs is not unusual

which is used as a rodenticide.

Competitive inhibition of vitamin K with an incomplete synthesis of the coagulation
factors II, VII, IX and X can lead to a significant bleeding tendency.
The study was conducted at college of veterinary medicine / Basrah university to
Evaluate clinical ,hematological and clotting indices in dogs

in case of warfarin

poisoning, which include twelve dogs of both sex at age about three years old.
The animals divided to three groups equally .first group treated with 3mg warfarin
tablet given orally daily,the second group treated with 5mg until the signs of poisoning
appears While the third group untreated as a control.
The results showed that the first group exhibited signs of warfarin poisoning like
hematuria, vaginal bleeding, severe eye congestion, limping, bleeding in toe, excessive
salivation, severe pale of mucus membrane in gum, hemoptysis, also the second group
exhibited signs of warfarin poisoning after ten days the signs was hematuria and
vaginal bleeding ,the animal showed

signs of severe eye congestion, depression,

weakness, and lameness ,bleeding in toe and then excessive salivation ,sever pale
mucous membrane in gum, hemoptysis, blood vomit. weakness, excitement,nose
bleeding, eye bleeding,protruded of eye,congestion of gum, melena and incoordination.
there is significant decrease (P<0.01) in mean value of red blood cell count in dog
treated with 3mg warfarin (4.09 ×106 ± o.254) as well as hemoglobin level( 9.613
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g/dl±o.6085 ), packed cell volume (23.133 ±0.592) . and there is increase in mean of
MCV (72. 40 fl±1.29) , MCH (23.86pg±0.52) and MCHC (32.78 g/dl ±0.50 ) which
indicate macrocytic anemia .
Also dogs treated with 5mg warfarin showed that the mean of red blood cell count
was 3.81 ×106± 0.2347, mean of Hb was 8.30 ±1.006 g/dl and PCV 28± 2.510 with
significant decrease (P<0.01) in these parameters and there is significant increase in
mean of MCV,MCH. and MCHC 77.07fl±1.31 , 22.74 pg±0.49, 31.38 g/dl

±0.294

respectively .
There is significant increase(P<0.01) in mean of prothrombin time and activated
partial Thromboplastin Time in dogs treated with 3mg of warfarin, 1.336 ± 0.146 ,
1.036 ± 0.1074 min.Respectively whencompared with control animals 0.601± 0.0863 ,
0 .153±0.003min. and

There is significant

decrease (P>0.05) in mean value of

platelets count 253.80 × 103g/l ± 18.31 compared with control group 448.12 ±52.24 .
,also there is significant increase(P<0.01) in PT. and APTT. when treated with 5mg
1.855 ±0.2039 , 1.401 ±0.1051 min.respectively,whereas the mean of platelet 240.40
× 103 g/l ± 5.39 with significant differences(P<0.01) .

INTRODUCTION
Rodenticides are one of the most common poisonings in veterinary medicine.
(1). ,as anticoagulant rodenticides are the largest group of pesticides used for control of
harmful

rodents (2,3). All anticoagulants have the basic coumarin or indanedione

nucleus.

The

“first-generation”

anticoagulants

(warfarin,

pindone, coumafuryl,

coumachlor, isovaleryl indanedione) which require multiple feedings to result in
toxicity, asWarfarin was the first compound marketed as an anticoagulant rodenticide (4
,5).
.The active ingredient warfarin is found in a variety of commercial rodenticides., is used
for controlling rats and house mice in and around homes, animal and agricultural
premises, and commercial and industrial sites. It is odorless and tasteless and effective
in very low dosages ,repeated ingestion is needed to produce toxic symptoms(6 ,7,8).
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anticoagulant prevent the clotting of blood , These agents are commonly used and are
one of the most common household poisons, accounting for a large number of
accidental poisoning among dogs. As
ingestion of dead or alive poisoned rodents generally, the mechanism of anticoagulant
rodenticides
action is to bind and inhibit enzyme complexes responsible for the recycling of vitamin
K1, thus creating a series of deleterious clotting and coagulation impairments(9,10).
When ingested by an animal, anticoagulants block the synthesis of vitamin K, an
essential component fornormal blood clotting, which results in spontaneous and
uncontrolled bleeding (11,12,13 ).Common signs of anticoagulantRodenticides
toxicosis include anorexia, weakness, coughing, epistaxis and dyspnea, although other
signs such as hematuria, lameness or seizures have been reported. Since many of the
clinical signs are non-specific in nature(14).
the present study conducted to observe

clinical signs , assessment hematological

changes and some clotting factors in dogs after warfarin administration .

MATERIAL AND METHODS
Experimental study have been performed in college of veterinary medicine / Basrah
university, The study include twelve’ dogs of both sexes , 3 years old, animal weights (
12 to19 kg ) , animals examined clinically for any disease detection before ,also animals
treated with Ivermectin 0.3ml/10kg.BW. to exclude internal and external parasite and
the.Animals of the study divided in to three equal groups each group contained

four

animals treated with warfarin daily until signs of poisoning observed , The first group
treated with 3mg warfarin tablet ,The second group treated with 5mg ,and the third group
without treatment as a control group. two blood samples were daily obtaineed from
cephalic vein, 2ml with anticoagulant(EDTA) for ( RBC, Hb ,PCV and RBC indices
,platelets count(PLT),platelets volume (PV ) and platelets distribution width (PDW) ) use
( hematology analyzer,Genex,USA ) , and 5ml with anticoagulant (sodium citrate)
centrifuged for

obtaining

plasma to evaluate coagulation marker {Prothrombin

Time(PT) Activated Partial Thromboplastin Time ( APTT)}.

251

Bas.J.Vet.Res.Vol.15,No.1,2016.

ISI Impact Factor:3.461

1-

Prothrombin Time (PT) procedure:



PT (second) measurement of reference plasma control and patients plasma

according to manufacturer instruction ( BILABO.SAS,Maizy,France).
2-Activated Partial Thromboplastin Time (APTT )


APTT (second) measurement of reference plasma control and patients plasma

according to manufacturer instruction ( BILABO.SAS,Maizy,France)
All data were subjected to Statistical analyser ,the significance of variation were
statistically analyzed using (spss) one way anova .
Results and discussion
the Present study revealed that dogs which treated with warfarin 3 mg orally examined
daily, doges began to exhibited signs of warfarin poisoning after month from the
beginning of treatment , the signs weakness, excitement, epistaxis, and eye bleeding
when mean of prothrombin time (PT) 1.82
Thromboplastin

Time

difference(P<0.01)

(APTT

)

time

mintut . and Activated Partial
1.2

compared

minute
with

with

control

.and protruded

significant
0.74

of eyes (retrobular

hemorrhage), congestion of mucus membrane of gum when the mean of PT time 2.4
minute and APTT time 2.2

minute and then animals show melena and

incoordination movement table(1) .

Table(1):signs of warfarin poisoning with 3mg warfarin orally for one month
Signs
PT/min.
weakness, excitement, 1.82
epistaxis,
and
eye
bleeding
And retrobuber of eyes 2.4
(retobular hemorrhage),
congestion of mucus
membrane ,Scant feces
,Incoordination

Control/min. PPT/min.
1.2 0.11
0.74
2.2
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While in second group which treated with 5 mg warfarin , after ten days the animal
began to show signs of warfarin poisoning , the signs was hematuria and vaginal
bleeding when mean value of PT reach 1.o7
with

significant

variation

(P<0.05)

min. and APTT 1.4
when

compared

with

min.

control

0.63

the animal showed signs of sever eye
congestion, depression, weakness, and lameness when mean of PT and APTT reach 1.50
and 1.26

0.014 min. respectively.

when mean of PT and APTT 2.33

and 1.31

min. respectively the

animals show bleeding in toe and then excessive salivation ,severe pale mucous
membrane, hemoptysis, blood vomit.weakness, excitement,nose bleeding, and eye
bleeding,protruded of eye,congestion of mucosa of gum, melena and incoordination,
when mean value of PT time 3.4

min. and APTT time1.27

min. when

mean of PT time 3.23 mint. and APTT time 1.20 min., the animal had die (table 2) .
Table( 2):signs of warfarin poisoning with 5mg.orally for ten days administered
Sign

PT/min.

hematuria and vaginal 1.07
bleedingsever
eye 1
congestion,
depression,
weakness, and lameness
bleeding in toe, excessive
salivation,
sever
pale
mucous
membrane
,
coughing with blood, blood
vomit

Control/mi
n.

APTT/min.

0.63 ∓0.108

1.31

0.13

1.2

0.048

Control/min.

0.2

0.65

weakness,
excitement, 3.4 0.32
epistaxis, eye bleeding,
protruded
of
eyes
(retobular
hemorrhage),
congestion
of
mucus
membrane
,Melena
,incoordination
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of anticoagulants cause damage to

capillaries, increasing their

permeability, causing diffuse hemorrhag. These effects are gradual developing over
several days. In the final stage of intoxication, there is
circulatory shock or severe anemia and

collapses in hypovolemic

the animal dies (15).Repeated ingestion of

warfarin may causes the same haemorrhagic risks as acute exposure because ofthe
depleting effects of warfarin

in serum for clotting factors. With anticoagulant

rodenticidetoxicity,hemorrhage can occur in a variety of locations and most typically as
body cavity effusions or pulmonary parenchymal bleeding. Patients can show a several
of different clinical signs, including both nonspecific (anorexia, lethargy, weakness) and
specific manifestations (cough, dyspnea, hemoptysis,lameness, hematuria, bruising,
exophthalmos, pharyngeal swelling, CNS signs, epistaxis, melena (16) .
Clotting factors are depleted, with three to five days being the most common time
occur, depending on the agent consumed as The clinical signs can vary, but they are
always due to the coagulopathy (17),also other researcher showed same signs of warfarin
poisoning ( 18,19,20,21) .
Hematological parameter in

dog treated with 3mg warfarin showed significant

decrease (P<0.05) in mean of red blood cell count 4.09 ± o.25 when camper with control
6.52 ± 0.49 also there is significant decrease(P<0.05)

in mean of hemoglobin

concentration 9.613±o.6085gm/dl while in control 11.77±1.19gm/dl,also the mean of
packet cell volume 23.13 ±0.59 with significant different(P<0.05) from control 34.01 ±
2.88 and there is increase in mean of MCV 72. 40 fl. ±1.29 , MCH 23.86±0.52 and
MCHC32.78 ±0.50 which indicate macrocytic anemia .and in dogs treated with 5mg
warfarin there is significant decrease (P<0.05) in mean of red blood cell count 3.81±
0.23, mean of Hb. 8.30±1.006 gm/dl.and PCV 28± 2.51 and there is significant increase
in mean of MCV,MCH. And MCHC 77.07±1.31 and 22.74 ±0.49 and 31.38 ±0.29
respectively , Table (3)

254

Bas.J.Vet.Res.Vol.15,No.1,2016.

ISI Impact Factor:3.461

Table (3) Means and Std. Error of blood parameters of dogs administered warfarin
orally 3mg and 5mg and control.
Group Mean,
s
RBC×10

Mean,
Hb g/dl

Mean,
PCV%

Mean,
MCV/fl

Mean,
MCH/pg

34.01 2.88 a

70.87

24.18

Mean,
MCCHC
g/dl
33.53 .72 a

23.86

32.78 0.50 b

6

Contro 6.52 .49 a
l
3mg
4.09 .25b
5mg

3.81

b

11.77
9.61

a
b

a

0.59 b

1.006b

b

b
77.07

b

22.74 .49 b

The small letter a,b indicate the values is significant ♦♦(P<0.05)
.

There is significant increase (P<0.05)in mean of prothrombin time and activated

partial Thromboplastin Time after one month of beginning

of treatment with 3mg of

warfarin, 1.33± 0.14 min. , 1.03 ± 0.10 min. , respectively when camper with control
animals 0.60± 0.08minute and 0.15±0.003mintand after that the dogs began to exhibited
signs of warfarin poisoning which explain above also There is significant decrease
(P>0.05) in mean of platelet count 253.80 ± 18.31 from control group 448.12 ±52.24 .
And there is significant increase(P<0.05)

in PT.and APTT. when treated with

5mg1.85±0.20and 1.40 ±0.10 min.respectively,while the mean of platelet 240.40 ± 5.39
with significant variation (P<0.05) ,also there is a significant increasing in mean of
platelets volume and platelets distribution width(P<0.05)9.26±0.74,8.21 ± 0.88in dogs
treated with 3mg warfarin and 7.27±0.29 ,8.05 ±0.59 in 5mg warfarin respectively
table(4).Other researcher( 14,19,20,21, 22)showed same
which indicated in present study.
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Table (4) means and standard error of clotting marker of control and dogs
with warfarin poisoning
Groups Mean ∓Std Mean∓Std error Mean
Mean
3
error
of APTT/min
Plate Late×1o
PV/fl
ofPT/min
Control 0.62 0.08 a
0.003 a
448.12
a 7.13 0.63 a

Mean
PDW %

3mg

1.33 0.14 b

1.03 0.107 b

2

9.26 0.74 b

8.21

5 mg

1.85 0.20 b

1.40 0.10 b

240.40

7.36 0.29 b

8.05 0.59 b

18.31 b
b

5.62 0.55 a

The small later a,b indicate the values is significant ♦♦(P<0.05)
Anticoagulant rodenticides inhibit vitamin K epoxide reductase, resulting in a lack of
active vitamin K. This mechanism contributes to blood clotting factors (II, VII, IX, and
X) that are not carboxylated and remain nonfunctional (23,3). So when any dog
exhibited signs which explained above and which have bleeding tendency and the
causes not well clear we must done laboratory examination include clotting markers to
confirm if there is accidental exposure to poisoning such as warfarin and must treated
immediately .

ﺗﻘﯿﻢ اﻟﻌﻼﻣﺎت اﻟﺴﺮﯾﺮﯾﮫ وﺑﻌﺾ اﻟﻘﯿﻢ اﻟﺪﻣﻮﯾﮫ ﺑﻌﺪ اﻟﺘﻌﺮض اﻟﻤﺘﻜﺮر ﻟﻠﻮارﻓﺮﯾﻦ ﻓﻲ اﻟﻜﻼب
إﺳﺮاء ﻋﺒﺪ اﻟﻮدود ﻣﺤﻤﺪ ﻋﻠﻲ
.اﻟﻌﺮاق، اﻟﺒﺼﺮة،  ﺟﺎﻣﻌﮫ اﻟﺒﺼﺮه، ﻛﻠﯿﮫ اﻟﻄﺐ اﻟﺒﯿﻄﺮي، ﻓﺮع اﻟﻄﺐ اﻟﺒﺎطﻨﻲ واﻟﻮﻗﺎﺋﻲ

اﻟﺨﻼﺻﺔ
ﯾﻌﺘﺒﺮ ﺗﺴﻤﻢ اﻟﻜﻼب ﺑﻤﺎده اﻟﻮرﻓﺮﯾﻦ ﺷﺎﺋﻊ ﺣﯿﺚ ﯾﺴﺘﺨﺪم ﻛﻘﺎﺗﻞ ﻟﻠﺠﺮذان ﯾﻌﻤﻞ ﻋﻠﻰ اﻟﺘﻨﺎﻓﺲ ﻣﻊ ﻓﯿﺘﺎﻣﯿﻦ ك وﺑﺬﻟﻚ ﯾﻜﻮن
.  وھﺬا ﯾﺆدي اﻟﻰ اﻟﻤﯿﻞ ﻟﻠﻨﺰفII, VII, IX X ھﻨﺎك ﻧﻘﺺ ﺑﻌﻮاﻣﻞ اﻟﺘﺨﺜﺮ
اﺟﺮﯾﺖ ھﺬه اﻟﺪراﺳﺔ ﻓﻲ ﻛﻠﯿﺔ اﻟﻄﺐ اﻟﺒﯿﻄﺮي\ﺟﺎﻣﻌﺔ اﻟﺒﺼﺮة ﻟﺘﻘﯿﯿﻢ اﻟﻌﻼﻣﺎت اﻟﺴﺮﯾﺮﯾﺔ واﻟﺼﻮرة اﻟﺪﻣﻮﯾﺔ وﻋﻮاﻣﻞ
 ﺗﻀﻤﻨﺖ اﻟﺪراﺳﺔاﺛﻨﺎ ﻋﺸﺮ ﺣﯿﻮان ذات اﺟﻨﺎس ﻣﺨﺘﻠﻔﺔ ﺗﺮاوﺣﺖ،اﻟﺘﺨﺜﺮ ﻓﻲ ﺣﺎﻟﺔ ﺗﺴﻤﻢ اﻟﻜﻼب ﺑﻤﺎدة اﻟﻮارﻓﺎرﯾﻦ
 ﻣﻠﻐﻢ ﻣﻦ3  ﺗﻢ ﺗﺠﺮﯾﻊ اﻟﻤﺠﻤﻮﻋﺔ اﻻوﻟﻰ، ﺣﯿﺚ ﺗﻢ ﺗﻘﺴﯿﻢ اﻟﺤﯿﻮاﻧﺎت اﻟﻰ ﺛﻼﺛﺔ ﻣﺠﺎﻣﯿﻊ ﻣﺘﺴﺎوﯾﺔ، اﻋﻤﺎرھﺎ ﺛﻼث ﺳﻨﯿﻦ
اﻣﺎ اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻟﺜﺔ،  ﻣﻠﻐﻢ ﻣﻦ ﻣﺎدة اﻟﻮارﻓﺎرﯾﻦ ﯾﻮﻣﯿﺎ5 اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻧﯿﺔ، ﻣﺎدة اﻟﻮارﻓﺎرﯾﻦ ﻋﻦ طﺮﯾﻖ اﻟﻔﻢ ﯾﻮﻣﯿﺎ
.اﻋﺘﺒﺮت ﻛﺴﯿﻄﺮة
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اظﮭﺮت ﻧﺘﺎﺋﺞ اﻟﺪراﺳﺔ ﻋﻼﻣﺎت اﻟﺘﺴﻤﻢ ﻓﻲ اﻟﻜﻼب ﻓﻲ اﻟﻤﺠﻤﻮﻋﺔ اﻻوﻟﻰ ﺣﯿﺚ ﺗﻢ ﺗﺴﺠﯿﻞ ﻋﻼﻣﺎت اﻟﻀﻌﻒ ،اﻟﺘﮭﯿﺞ،
اﻟﻨﺰف ﻣﻦ اﻟﻌﯿﻦ  ،ﺑﻮل دﻣﻮي ،ﻛﺪﻣﺎت ،ﻋﻼﻣﺎت ﻋﺼﺒﯿﺔ  ،ظﮭﻮراﻟﺪم ﻣﻊ اﻟﺒﺮاز ،ﺗﺮﻧﺢ ،اﻟﻨﺰف ﻣﻦ اﻻﻧﻒ ،ﺑﺮوز اﻟﻌﯿﻦ
 ،واﺣﺘﻘﺎن اﻟﺠﺪار اﻟﻤﺨﺎطﻲ ﻟّﻠﺜﺔ .
اﻣﺎ اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻧﯿﺔ اظﮭﺮت ﻋﻼﻣﺎت اﻟﺒﻮل اﻟﺪﻣﻮي ،اﻟﻨﺰف اﻟﻤﮭﺒﻠﻲ ،اﺣﺘﻘﺎن ﺣﺎد ﻓﻲ اﻟﻌﯿﻦ ،ﻋﺮج ،ﻧﺰف ﻣﻦ
اﻻﺻﺎﺑﻊ ،زﯾﺎدة اﻟﻠﻌﺎب  ،ﺷﺤﻮب ﺣﺎد ﻟﻠﺠﺪار اﻟﻤﺨﺎطﻲ ،ﻧﻔﺚ اﻟﺪم اﺛﻨﺎء اﻟﺴﻌﺎل ﻋﻦ طﺮﯾﻖ اﻟﻔﻢ .
وﻛﺬﻟﻚ ﺑﯿﻨﺖ اﻟﺪراﺳﺔ اﻧﺨﻔﺎض ﻣﻌﻨﻮي ) (p< 0.05ﻓﻲ ﻋﺪد ﻛﺮﯾﺎت اﻟﺪم اﻟﺤﻤﺮاء  0.25±4.09وﻛﺬﻟﻚ ﻓﻲ ﻣﻌﺪل
ﺗﺮﻛﯿﺰ ﺧﻀﺎب اﻟﺪم واﻟﺤﺠﻢ اﻟﺨﻼﯾﺎ اﻟﻤﻀﻐﻮط  9.61±o.60 , 23.13 ±0.59ﻋﻠﻰ اﻟﺘﻮاﻟﻲ .وھﻨﺎك زﯾﺎده ﻓﻲ ﻣﻌﺪل
اﻟﺤﺠﻢ اﻟﻜﺮﯾﺎت وﻣﻌﺪل ﺧﻀﺎب اﻟﻜﺮﯾﺎت وﻣﻌﺪل ﺗﺮﻛﯿﺰ ﺧﻀﺎب اﻟﻜﺮﯾﺎت  23.86±0.52 ، 40±1.29و 32.78
 ±0.50ﻣﻤﺎ ﯾﺪل ﻋﻠﻰ ﺣﺪوث ﻓﻘﺮ اﻟﺪم  .وﻛﺬﻟﻚ ﺑﺎﻟﻨﺴﺒﮫ ﻟﻠﺤﯿﻮاﻧﺎت اﻟﻤﻌﺎﻣﻠﮫ ب 5ﻣﻠﻐﺮام ﻓﺎن ﻣﻌﺪل ﻋﺪد ﻛﺮﯾﺎت اﻟﺪم
اﻟﺤﻤﺮاء  ، 3.81± 0.23ﻣﻌﺪل ﺗﺮﻛﯿﺰ ﺧﻀﺎب اﻟﺪم  8.30 ±1.006و ﻣﻌﺪل اﻟﺤﺠﻢ اﻟﺨﻼﯾﺎ اﻟﻤﻀﻐﻮط  28± 2.51ﻣﻊ
وﺟﻮد ﻓﺎرق ﻣﻌﻨﻮي ) (p< 0.05ﻓﻲ ھﺬه اﻟﻔﺤﻮﺻﺎت  ،وﻛﺬﻟﻚ ھﻨﺎك زﯾﺎده ﻓﻲ ﻣﻌﺪل اﻟﺤﺠﻢ اﻟﻜﺮﯾﺎت وﻣﻌﺪل ﺧﻀﺎب
اﻟﻜﺮﯾﺎت وﻣﻌﺪل ﺗﺮﻛﯿﺰ ﺧﻀﺎب اﻟﻜﺮﯾﺎت  77.07 ±1.31و 22.74 ±0.49و 31.38 ±0.29ﻋﻠﻰ اﻟﺘﻮاﻟﻲ  .اﻣﺎ
ﻣﻌﺪل ﺳﺎﺑﻖ اﻟﺨﺜﺮﯾﻦ و ﻣﻌﺪل زﻣﻦ ﺣﺮك اﻟﺨﺜﺮﯾﻦ اﻟﺠﺰﯾﺌﻲ ﻓﻲ اﻟﻜﻼب اﻟﻤﻌﺎﻣﻠﺔ ب3ﻣﻠﻐﺮام وارﻓﺮﯾﻦ.1.33 ± 0.14
و  / 1.03± 0.10دﻗﯿﻘﮫ ﻋﻠﻰ اﻟﺘﻮاﻟﻲ ﻣﻊ وﺟﻮد ﻓﺎرق ﻣﻌﻨﻮي ) (p< 0.05ﻋﻨﺪ اﻟﻤﻘﺎرﻧﺔ ﻣﻊ ﻣﺠﻤﻮﻋﮫ اﻟﺴﯿﻄﺮه .60±
 /00.08, 0 .15±0.003دﻗﯿﻘﮫ .وﻛﺬﻟﻚ ھﻨﺎك اﻧﺨﻔﺎض ﻣﻌﻨﻮي ) (p< 0.05ﻓﻲ ﻣﻌﺪل ﻋﺪ اﻻﻗﺮاص اﻟﺪﻣﻮﯾﮫ 253.80
 ± 18.31ﻋﻨﺪ اﻟﻤﻘﺎرﻧﮫ ﻣﻊ ﻣﺠﻤﻮﻋﮫ اﻟﺴﯿﻄﺮه ، 448.12 ±52.24وﻛﺬﻟﻚ ھﻨﺎك زﯾﺎده ﻣﻌﻨﻮﯾﮫ ﻓﻲ ﻣﻌﺪل ﺳﺎﺑﻖ
اﻟﺨﺜﺮﯾﻦ وﻣﻌﺪل زﻣﻦ ﺣﺮك اﻟﺨﺜﺮﯾﻦ اﻟﺠﺰﯾﺌﻲ ﻓﻲ اﻟﻜﻼب اﻟﻤﻌﺎﻣﻠﺔ ب  5ﻣﻠﻐﺮاﻣﻮارﻓﺮﯾﻦ 1.85 ±0.20و 1.40
 ±0.10ﻋﻠﻰ اﻟﺘﻮاﻟﻲ ﺑﯿﻨﻤﺎ ﻣﻌﺪل ﻋﺪ اﻟﺼﻔﯿﺤﺎت اﻟﺪﻣﻮﯾﮫ 240.40 ± 5.39ﻣﻊ وﺟﻮد ﻓﺎرق ﻣﻌﻨﻮي ﻣﻘﺎرﻧﮫ ﺑﻤﺠﻤﻮﻋﮫ
اﻟﺴﯿﻄﺮه ). (p< 0.05
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