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Abstract 
Most the Liver affections detected at a late stage for anemic K9 (police dogs) and they are 

very important to estimate liver functions to disclose diseases. 

To study liver function in dogs chose forty five K9 dogs from Basrah and Maysan 

province- south of Iraq, the first group of thirty five dogs affected with anemia and second 

group of ten dogs appeared clinically normal served as control. The clinical findings and 

blood parameters directed for anemia detection then serum levels of liver functions were 

estimated.  

The anemic dogs displayed pale mucous membranes, depression, dehydration, loss of 

appetite, lethargy, and weakness, moreover, tachycardia was evinced. The hematological 

parameters in anemic dogs revealed decreased in total RBCc, Hb and PCV, as well as 

reduction of MCV and MCHC in concerning microcytic hypochromic anemia (P<0.05). 

The differences of activity of liver functions between anemic and normal dogs were 

reported, in the anemic group was increased activity of alanine aminotransferase (ALT), 

aspartate aminotransferase (AST), alkaline phosphates (ALP), and bilirubin levels with significant 

importance than normal group (P<0.05). Other indicators included lowering levels of total 

protein and albumin in anemic dogs which were also significant (P<0.05). 

 Anemic dogs showed changes in liver functions which are characterized by increased 

levels of ALT, AST, ALP, and bilirubin as well as decreased protein and albumin than 

normal, and associated signs of pale mucous membranes, depression, anorexia, and lethargy.  
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Introduction 
The liver is one of the most important 

organs in the body of the dog and other 

animals (1). The liver performs an 

incredible number of functions to maintain 

health, including different enzymes, and 

chemicals are manufactured to evaluate its 

functional activities (2). The liver is 

responsible for the maintenance of normal 

blood glucose levels by providing the 

source as glycogen, the formation of some 

plasma proteins (fibrinogen, albumin, and 

globulin), formation and excretion of bile 

salts also the excretion of bile pigments, 

the formation of prothrombin and 

detoxification mechanism (3). The liver 

plays a central role in a large number of 

processes, for example, in the metabolism 

of carbohydrates, lipids, and proteins, and 

the storage of vitamins, trace elements, and 

glycogen (4). Furthermore, the liver plays 

a significant role in immune regulation (5). 

Otherwise increases in the activities of the 

hepatocellular leakage enzymes, alanine 

aminotransferase (ALT) and aspartate 

aminotransferase (AST) occur with 

circulatory disturbances, hepatotoxicities, 

infectious diseases hepatitis, and neoplasia 

(6). More over chronic hepatic or 

gallbladder disease associated with, 
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increases in alkaline phosphates (ALP) 

production (7, 8). 

Aim of the study: Study the liver function 

tests in anemic K9 dogs compare with 

clinically healthy dogs for different causes. 

Materials and methods 
Experimental animals; The present study 

includes 45 dogs (K9 from Basrah and 

Meysan). All dogs were checked clinically 

and accordingly, they were divided into 35 

dogs clinically with anemia while 10 dogs 

that appear clinically healthy served as 

control.  

Blood samples; Blood collected 

aseptically from the saphenous vein by 5 

ml disposable syringe. Two milliliters of 

whole blood mixed with EDTA for 

hematological parameters and the 

remained blood used for serum collection 

by centrifugation 5 RPM (round per 

minutes) for 20 minutes, then kept in the 

fridge (9).  

Hematological tests: included total 

erythrocytes count (tRBCc), hemoglobin 

concentration (Hb), packed cell volume 

(PCV), mean corpuscular volume (MCV), 

mean corpuscular hemoglobin 

concentration (MCHC), and total 

leucocytes count as in (10). 

Biochemical tests; included aspartate 

aminotransferase (AST), alanine 

aminotransferase (ALT), alkaline 

phosphates (ALP) U/L, total bilirubin, total 

protein, albumin (gm/dL), in serum by 

spectrophotometrically using available 

kits from Spectrum Company-Egypt. 

Statistical analysis: SPSS Statistics 

version 15.0   

Results: 
The clinical examination of 45 K9 

appeared ten dogs in normal condition, 

while the other 35 dogs showed signs of; 

pale mucous membrane, depression, 

dehydration, loss of appetite, lethargy, 

tachycardia and weakness as in table (1). 
Table (1): Clinical signs of anemic dogs 

Clinical signs Sequence N=35   % 

Pale mucous membrane   25 71.4 

Depression  13 37.1 

Dehydration 12 34.2 

Loss of appetite 9 25.7 

Lethargy  6 17.1 

Tachycardia  5 14.2 

Weakness 5 14.2 

 

The vital signs of anemic dogs appeared high levels of respiratory rate (P <0.05), while the 

temperature and pulls rate increment appeared non-significant important(P > 0.05), (table -2). 

 
Table (2): Vital signs of anemic and normal dogs 

Group  Temperature (C
o
 )  Respiratory rate / Min. Pulls rate/ Min.  

Anemic (n=35) 39.03±0.6 35.9±2.64
*
 90.7±5.27 

Normal (n=10) 38.5±0.44 20.0±3.8 87.9±6.93 
* = (P <0.05), no= mean (M) ± standard deviation (SD)  

 

The blood parameters are showed in the table (3). The total erythrocytes count, 

hemoglobin, and packed cell volume in the anemic group were lower than normal dogs (P 

<0.05). As well as the mean corpuscle volume and mean corpuscle hemoglobin concentration 

in the anemic group were less than normal dogs (P <0.05). 

 

 

 

 



QJVMS (2020) Vol. 19 No. (2) 

 

Al-Qadisiyah Journal of Veterinary Medicine Sciences 
(P-ISSN 1818-5746/ E-ISSN 2313-4429)  

www.qu.edu.iq/journalvm 

 

 

Table (3) blood parameters in anemic and normal dogs 
Group  tRBCc 

(x106 /dL) 

tWBCc 

(x103 

/dL) 

Hb  

(g) 

PCV  

(%) 

MCV (fL) MCHC 

(g/dL)  

Anemic 

(n=35) 

4.58±0.41
* 

13. 

86±5.45 

10.2±3.

41* 

35.7±9.8

2* 

61.7 

±16.78* 

29.25 ±3.5* 

Normal 

(n=10) 

6.49±1.11 12.66±4.

26 

15.51±1

.23 

47.82±5.

95 

74.67 

±4.45 

32.44± 

2.23 
*  =(P <0.05), no= M ±SD 

The results of liver function tests were described in table (4). The aspartate 

aminotransferase, alanine aminotransferase, alkaline phosphatase and bilirubin in the anemic 

group showed higher levels in serum than normal dogs, and that reversed for protein and 

albumin levels to be in low levels in anemic dogs than normal group. 

  
Table (4). Liver function tests in anemic and normal dogs 

Group AST 

U/L 

ALT 

U/L 

ALP 

U/L 

Bilurbin 

gm/dL 

Protein 

gm/dL 

Albumin 

gm/dL 

Anemic 

(n=35) 

76.68 

±52.32
*
 

87.68 

±16.83
*
 

169.31 

±34.91
*
 

2.22 

±1.27
*
 

26.82 

±9.75
*
 

0.85 

±o.53
*
 

Normal 

(n=10) 

28.2 

±15.78 

33.7 

±19.5 

77.3 

 ±27.63 

0.88 ±0.19 62.9 

±10.99 

3.55 

±0.86 
* =(P <0.05),  no=M ±SD 

 

Discussion 

The study of liver function tests in 

anemic dogs with the comparison of 

clinically healthy dogs showed that anemic 

dogs have signs included; pale mucous 

membrane, depression, dehydration, 

different stages of anorexia, lethargy, 

tachycardia, and weakness, such signs 

were also recorded following anemia in 

dogs by several authors (9,11, 12).  

Anemic dogs appeared signs of; pale 

mucous membrane, lethargy, and weakness 

(13), whereas founded by (12, 14, 15), the 

lethargy and body weight loss associated 

with chronic anemia in dogs. Moreover, 

those anemic dogs might appear heated 

and depressed concerning the infectious 

cause of anemia as in hemoparasites (16, 

17). 

The increased respiratory rate of anemic 

dogs than the normal group (P<0.05), was 

due to oxygen demand, respectively 

decreased the number of erythrons, which 

was also explained by (17), as a 

compensatory mechanism through 

increased heart rate and respiratory rate 

following anemia. 

The total RBC count, Hb and PCV of 

the anemic group were in low levels than 

the normal group ( P<0.05), those results 

regarded to develop of anemia in dogs, and 

those clinical cases were approved by ( 

18,19). Moreover, MCV and MCHC were 

lower than normal dogs (P<0.05), which 

could be interrelated to the microcytic and 

hypochromic type of anemia (20), type of 

anemia was founded when there are iron 

and copper deficiencies (19, 21,22).  

Result of ALT in anemic dogs group, 

which was higher than normal group ( 

P<0.05), the increased activity of this 

enzyme in the dogs was documented due to 

alterations in the lipid membrane of the 

hepatocytes, that occurred secondary to 

injury, inflammations, or infection inside 

the liver ( 4, 23). 

The level of AST in the group of 

anemic dogs was significantly increased 

than normal group of dogs (P<0.05), that 

AST was an intracellular enzyme in 

hepatocytes and increased its level 

following liver damage ( 9 ), such elevated 

level alone was non-significant for liver 

damage because the enzyme can increase 

following muscle problems and destruction 

of RBCs ( 7).  
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The ALP level in anemic dogs was 

higher than the normal group (P<0.05), 

authors explain that alkaline phosphatase is 

present within the liver (14), otherwise 

clarified that higher ALP activity can 

originate from diseases and non-diseased 

conditions states (9). 

Bilirubin level in anemic dogs was 

higher than normal dogs (P<0.05), 

generally the increased bilirubin level was 

reported with diseases in the liver (8). 

Otherwise, elevated bilirubin levels may 

indicate intravascular leukocytes 

destruction as in immune-mediated 

hemolytic anemias or due to gallbladder 

obstruction (7). 

Total protein and albumin levels in a 

group of anemic dogs were decreased 

when compared to normal dogs (P<0.05), 

which happened when a decreased function 

of hepatocytes will compromise the liver’s 

ability to produce proteins ( 14). 

Consequently the signs of pale mucous 

membranes, depression, anorexia and 

lethargy might also be associated with the 

liver problem as described by (3,10,16)  

 

References 
1. Eurell, J. A. and Frappier, B. L. ( 2013). 

Dellmann's textbook of veterinary histology, 

John Wiley & Sons 

2. Zachary, J. F; McGavin, M D. (2012). 

Pathologic Basis of Veterinary Disease 5
th

 Ed., 

Elsevier Health Sciences.1322p 

3. Ettinger, S. J; Feldman, E. C; Cote, E. (2017). 

Textbook of Veterinary Internal Medicine-

eBook, 8
th

 Ed. Elsevier health sciences. 2736p 

4. Maxie, G. (2015).Jubb, Kennedy & Palmer's 

Pathology of Domestic Animals-E-Book,2 

,Elsevier Health Sciences 

5. Bexfield, N. and Watson, P ( 2006 ). Diagnosis 

of canine liver disease. Inpractice , 28(8); 444 

6. Dunlop, R.H. and Malbert, C-H. ( 2004). 

Veterinary pathophysiology, 1
st
 Ed. Blackwell. 

Iowa, USA. 350p 

7. Center SA , ManWarren T , Slater MR , and 

Wilentz E  ( 1991). Evaluation of twelve-hour 

preprandial and two-hour postprandial serum 

bile acids concentrations for diagnosis of 

hepatobiliary disease in dogs. Journal of the 

American Veterinary Medical Association, 

199(2):217-226  

8. MacPhail CM; Lappin MR; Meyer DJ; Smith 

SG ; Webster CR , and Armstrong PJ   (1998). 

Hepatocellular toxicosis associated with 

administration of carprofen in 21 dogs Journal 

of the American Veterinary Medical 

Association, 212(12):1895-1901 

9. Kerr, M. (2002). Veterinary Laboratory 

Medicine-Clinical biochemistry and 

hematology. Second Edition By Blackwell 

Science Ltd. 368p 

10. Feldman, B.F.; Zinkl, J.G. and Jain, N.C. 

(2000). Schalm´s veterinary hematology.5
th
 

Ed. Lipppincott Williams and Wilkins, 

London.1850 p 

11. Knottenbelt, C.M. (2001). Investigation of 

anaemia in dogs. In practice, 23(6): 306 

12. Yu, I.B. and Huang, H.( 2016). Prevalence 

and Prognosis of Anemia in Dogs with 

Degenerative Mitral Valve Disease. Biomed Res 

Int. doi:10.1155/2016/4727054 

13.  Elhiblu, M. A.
; 

Dua K.; Mohindroo.,
 
J.; 

Mahajan, S. K, Sood, N. K
  
and  Dhaliwal, P. S. 

(2015) Clinico-hemato-biochemical profile of 

dogs with liver cirrhosis, Vet World.; 8(4): 487–

491. 

14. Feldman, B.F; Kaneko, J.J; Farver, T.B. ( 

1981). Anemia of inflammatory disease in the 

dog: clinical characterization.,American journal 

of veterinary research,42,7,1109-1113 

15. Radakovich, L. B; Pannone, S. C; 

Truelove, M. P; Olver, C. S; Santangelo, K. S;( 

2017). Hematology and biochemistry of aging—

evidence of “anemia of the elderly” in old 

dogs,Veterinary clinical pathology,46,1,34-45 

16. Cunningham, J. G. (2002). Textbook of 

veterinary physiology, 3
rd

 Ed. Sanders, U.S.A. 

575p. 

17. Harvey, J.W.( 2001). Atlas of veterinary 

hematology. W.O. Saunden Company   

18. McCown, J. L and Specht, A. J; (2011). 

Iron homeostasis and disorders in dogs and cats: 

a review, Journal of the American Animal 

Hospital Association,47,3,151-160  

19. Weiss DJ. and Wardrop KJ. (2010). 

Schalm’s Veterinary Hematology, Blackwell 

publishing. Ames Iowa  

20. Thrall, M. A.;Weiser, G.:Allison, R. W. 

and Campbell, T. W (2012). Veterinary 

Hematology and Clinical Chemistry . Second 

Edition  by John Wiley & Sons, Inc.762p 

21. Webb, C. B.: Twedt, D. C and Meyer, D. 

J.( 2002). Copper‐Associated Liver Disease in 

Dalmatians: A Review of 10 Dogs (1998–2001) 

, JVIM 16(6): 665-668  

22. Naigamwalla, Dinaz Z; Webb, Jinelle A; 

Giger, Urs (2012). Iron deficiency anemia,The 

Canadian Veterinary Journal,53,3,250,  

23. Adamama-Moraitou, K.K.;  Rallis, 

T.S.; Papazoglou, L.G.; Papasteriadis, 

https://europepmc.org/search?query=AUTH:%22Center+SA%22&page=1
https://europepmc.org/search?query=AUTH:%22ManWarren+T%22&page=1
https://europepmc.org/search?query=AUTH:%22Slater+MR%22&page=1
https://europepmc.org/search?query=AUTH:%22Wilentz+E%22&page=1
https://europepmc.org/search?query=JOURNAL:%22J+Am+Vet+Med+Assoc%22&page=1
https://europepmc.org/search?query=JOURNAL:%22J+Am+Vet+Med+Assoc%22&page=1
https://europepmc.org/search?query=AUTH:%22MacPhail+CM%22&page=1
https://europepmc.org/search?query=AUTH:%22Lappin+MR%22&page=1
https://europepmc.org/search?query=AUTH:%22Meyer+DJ%22&page=1
https://europepmc.org/search?query=AUTH:%22Smith+SG%22&page=1
https://europepmc.org/search?query=AUTH:%22Smith+SG%22&page=1
https://europepmc.org/search?query=AUTH:%22Webster+CR%22&page=1
https://europepmc.org/search?query=AUTH:%22Armstrong+PJ%22&page=1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4774797/
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Webb%2C+Craig+B
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Twedt%2C+David+C
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Meyer%2C+Denny+J
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rallis%20T%5BAuthor%5D&cauthor=true&cauthor_uid=14979436
https://www.ncbi.nlm.nih.gov/pubmed/?term=Papazoglou%20L%5BAuthor%5D&cauthor=true&cauthor_uid=14979436
https://www.ncbi.nlm.nih.gov/pubmed/?term=Papasteriadis%20A%5BAuthor%5D&cauthor=true&cauthor_uid=14979436


QJVMS (2020) Vol. 19 No. (2) 

 

Al-Qadisiyah Journal of Veterinary Medicine Sciences 
(P-ISSN 1818-5746/ E-ISSN 2313-4429)  

www.qu.edu.iq/journalvm 

 

 

A. Roubies, N.  Kaldrimidou, H. and  Leontides 

L.S. (2004). Liver biochemical and 

histopathological findings in dogs with 

experimentally induced exocrine pancreatic 

insufficiency, Can J Vet Res; 68(1): 56–61. 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Roubies%20N%5BAuthor%5D&cauthor=true&cauthor_uid=14979436
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kaldrimidou%20H%5BAuthor%5D&cauthor=true&cauthor_uid=14979436
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leontides%20L%5BAuthor%5D&cauthor=true&cauthor_uid=14979436

