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Abstract 
The present study was carried out to investigate the haemato-biochemical urological changes in post 

parturient haemoglobnuric buffaloes. Six buffaloes presented to the TVCC Dept. of Veterinary College, 

Bidar. Blood samples were collected from the study group animals for the estimation of various haemato-

biochemical parameters and compared with healthy control group. Haemogram reduced significantly in 

haemoglobinuria buffaloes when compared to healthy buffaloes with corresponding decrease in MCH 

and MCHC values indicative of severe anaemia. Mean MCV values increased significantly in 

haemoglobinuria buffaloes compared to healthy animals will substantiate macrocytic hypochromic 

anaemia. TLC values were within normal physiological limits in both study and control groups differ 

insignificantly. Marked decrease in the serum phosphorus in haemoglobinuria buffaloes differ 

significantly when compared to healthy buffaloes similar decrease in the mean values of calcium 

indicative of hypophosphataemia with concurrent hypocalcaemia induced haemolytic crisis due to 

reduced glycolytic activity and membrane instability of RBCs. Haemoglobinuria buffaloes were 

successfully treated with sodium acid phosphate (Inj Novizac®) along with other supportive treatment. 

Haemato-biochemical parameters were estimated on 5th day post treatment and were within normal 

physiological limits. 

 

Keywords: buffaloes, haemoglobinuria, serum phosphorus, hypophosphataemia, macrocytic 

hypochromic anaemia 

 

Introduction 

India has diverse population of livestock and ranks first in the milk production. Total 

population of buffaloes in India is 108.7 million (Livestock census, 2012) constitutes up to 

21.23 per cent of total livestock. Under production stress several diseases are noticed in 

buffaloes and succumb to infection. Day by day numbers of cases of production disease in 

buffaloes are in increasing trend. Among common production disease, post parturient 

haemoglobinuria pose a potent threat to the milking buffaloes in Indian subcontinent affecting 

a considerable number of buffaloes every year during advance pregnancy and early lactation 

and has great potential for causing severe economic loss to the farmers (Dalir-Naghadeh et al., 

2005; Gahlawat et al., 2007; Akhtar et al., 2008; Ghanem and El-Deeb 2010) [7, 12, 2, 13]. It is a 

non infectious haemolytic syndrome of buffaloes and cattle which is characterized by 

intravascular haemolysis, anaemia and haemoglobinuria (Akhtar et al., 2007a) [1]. In Indian 

subcontinent it is associated with diversified etiological factors as underlying cause that is 

responsible for occurrence of hemoglobinuria in buffalooes. Feeding of phosphorus deficient 

diets for longer period of time with cruciferous plants, berseem (saponin), maize, sorghum, 

sugarcane, lucerne, sarson etc., are speculated to be a common cause (Akhtar et al., 2007) and 

even hypermolybdenosis and hypocuprosis also associated with impairment in absorption of 

phosphorus leading to hypophosphataemia in buffaloes (Radostits et al., 2007) [19]. 

Hypophosphataemia reduces erythrocyte glycolytic activity leading to diminished ATP 

production which is essential for maintenance of normal integrity of RBCs resulting in to 

haemolytic crisis. Therefore, underlying cause for haemolytic crisis in buffaloes need to be 

elucidated before taking up rational treatment. Hence, the present paper describes the haemato-

biochemical and urological changes in haemoglobinuria buffaloes and its treatment. 

 

Materials and Methods 

A total of six haemoglobinuria buffaloes were included in the study group which were 

presented at Veterinary Clinical Complex Hospital, Veterinary College Bidar, Karnataka. 
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Cases presented were from different localities from in and 

around Bidar with a history of recent calving and advanced 

pregnancy. The clinical diagnoses of the affected animals 

were made based on the characteristic clinical signs exhibited 

by animals viz., haemoglobinuria, anaemia, pallor of mucous 

membranes, tachycardia, dyspnoea and difficulty in passing 

faeces which was further differentiated with other diseases 

causing haemoglobinuria (haemoprotozoans and 

leptospirosis) through suitable diagnostic aid (Coles et al., 

1973) [5] like dark field microscopy examination and blood 

smear examination. Haemato-biochemical and urological 

changes in haemoglobinuria buffaloes were compared with 

healthy control group.  

 

Haematological Examinations 

Blood samples (2 ml) were collected by jugular venipuncture 

of the selected animals in to the sterile vials containing 

disodium salts of EDTA as anticoagulant under aseptic 

conditions, for the estimation of haematological parameters 

(Haemogram, Leucogram and Erythrocytic Indices) on the 0th 

day (before treatment) and 5th day (post treatment). 

Parameters were estimated on fully automated haematology 

cell counter- Automatic Blood Cell Counter, Model PCE 210, 

Manufactured by ERMA Inc., Tokyo, Japan. Blood smear 

examination was performed to rule out haemoprotozoan 

infection. 

 

Biochemical Examinations 

For biochemical estimations 10 ml blood was collected in 

vials coated with clot activators and blood was allowed to 

coagulate. Serum was separated by centrifugation at 2500 rpm 

for 10 minutes and serum was collected in eppendrof tubes, 

labelled accordingly and maintained at -20ᵒC until analysis. 

Biochemical Parameters like calcium and phosphorus were 

analysed by ARTOS® semi automatic biochemical analyser. 

 

Urological study 

The urine sample from affected animals were collected in 

clean sterilized glass beaker and they were analysed by 

reagent urine strips (Uro Colour®10 Standard Diagnostics 

Inc.) predominantly used to differentiate haemoglobinuria 

with haematuria and other abnormal constituents of urine viz. 

bilirubin, urobilinogen, specific gravity, leucocytes, nitrates, 

proteins, ketone bodies, glucose and pH. Further urine 

samples were subjected to dark field microscopic study to rule 

out leptospirosis.  

 

Statistical Analysis 

The haematological and biochemical values obtained in 

affected group and control group were subjected to statistical 

analysis by one way ANOVA using Statistical Package for 

Social Sciences (SPSS) version 20. Significance was set at 5 

per cent (p<0.05). 

 

Results and Discussion 

The haemato-biochemical and urine parameters were 

evaluated in haemoglobinuria buffaloes. Several metabolic 

adaptations are mediated by the endocrine system to 

adequately support the changes during early lactation and can 

be attributed to hypophosphataemia resulting in 

haemoglobinuria in buffaloes. The comparative analyses of 

haematological parameters are tabulated in Table (1). The 

haemogram (Haemoglobin, total erythrocyte count and 

packed cell volume) in affected animals were reduced 

significantly (p<0.05) when compared with healthy control 

group indicative of severe anaemia. The results of the present 

study were in close confirmation with (Bhikane et al., 2004; 

Akhtar, 2006; Dua, 2009) [4, 3, 8]. Hyphophosphataemia results 

in the decreased RBC glycolysis and ATP synthesis which 

results in altered function and structure of the RBC lead to 

increased fragility and intra vascular haemolysis (Ogawa et 

al., 1987) [16]. The mean values of leucogram in 

haemoglobnuric buffaloes showed insignificant change when 

compared to healthy control group and are within the normal 

physiological limits.  

The mean values of erythrocyte indices are the arthmatic 

derivative of haemogram. The mean MCV (56.43 ± 1.66) 

concentrations in haemoglobinuria buffaloes differ 

significantly higher when compared healthy control group 

Table (1). However, the mean values of MCH (13.24 ± 0.53) 

and MCHC (23.53 ± 1.02) in haemoglobinuria animals 

decreased significantly (P<0.05) when compared to healthy 

control group. The erythrocyte indices are used for 

morphological classification of anaemia. Significantly 

increase in the MCV whereas significant decrease in MCH 

and MCHC in haemoglobinuria buffaloes indicates 

macrocytic hypochromic anaemia (Decie and Lewis 1991 and 

Mahmood et al., 2013) [6, 14]. Increased mean values of MCV 

also indicate erythroid regenerative responce resulting in 

release of immature cells of increased size (Feldman et al., 

2000). The findings with respect to erythrocytic indices are in 

agreement with Dalir- Naghadeh et al. (2005) [7]; Akhtar 

(2006) [3]; Radwan and Rateeb (2007) [20]; Durrani et al. 

(2010) [9] and Mahmood et al. (2013) [14]. Mean values of 

platelets of haemoglobinuria buffaloes were within normal 

physiological limits and no significant difference was noticed 

when compared to healthy control group.  

The mean values of serum inorganic phosphorus (2.22 ± 0.24) 

significantly (P<0.05) decreased in haemoglobinuria buffaloes 

when compared to healthy buffaloes Table (1). The results 

were in accordance with Ellison et al. (1986) [10]; Bhikane et 

al. (2004) [4] and Mahmood et al. (2013) [14]. 

Hypophosphataemia can be attributed to feeding of 

cruciferous plants and copper deficiency (Radostists et al., 

2007) [19]. Utilization of Phosphorus for foetal bone 

development and its heavy drainage through the milk in high 

producing animals maintained on low phosphorus diet 

(Akthar, 2006) [3]. It is postulated that excessive feeding of 

sugar cane tops (0.12 per cent DM basis) which are deficient 

in phosphorus, lead to hypophosphataemia so it is 

recommended to provide sugar cane tops with phosphorus 

supplementation (Akhtar et al. 2007 and Preston 1977) [18]. 

Saponin present in sugar beet leaves, alfa alfa hay and 

berseem have been incremented as haemolytic factor causing 

haemoglobinuria in buffaloes (Mohamed et al., 1988) [15]. 

Impaired calcium phosphorus ratio and excess molybdenum 

interfere with the phosphorus absorption in the intestine can 

substantiate increase in incidence of hypophosphataemia 

(Dua, 2009) [8]. 

A Significant decrease (P<0.05) observed in the mean values 

of serum calcium (7.08 ± 0.18) concentration in 

haemoglobinuria buffaloles when compared to healthy 

buffaloes are tabulated in table (1). The results of present 

study were in accordence with Radwan and Rateb (2007) [20]. 

Hypocalcaemia is most common conditions in early lactation 

can be attributed to increased demand for the foetal 

development, physiological functions and drain through the 

colostrum (Pal and Acharya 2013) [17] there by impairment of 

calcium and phosphorus ratio in the body resulting in 

hypophosphataemia.  
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Urine of haemoglobinuria buffaloes were analysed by 

Reagent urine strips (Standard diagnostics, INC.). The 

samples were positive for haemoglobin (Haemolysed) is 

indicated by colour change form yellow to light green (++) on 

urine strips would differentiate haemoglobinuria from 

haematuria. Urine samples were also positive for proteins 

(30mg/dl) indicated by colour change form light green to 

green. The haemoglobinuria and proteinuria indicate 

haemoglobinuria nephrosis. However, samples were within 

normal limits for glucose, ketone bodies, bilirubin and 

leucocytes. Urine examination of healthy buffaloes showed 

that all the parameters were within the normal physiological 

limits with minor fluctuations. 

The affected animals were treated with sodium dihydrogen 

phosphate dehydrate (130mg/ml) (Novizac®) at the total dose 

of 30ml per animal. Supportive treatment includes plasma 

volume expanders (Haemaccel®) infused 500ml intravenously, 

tranexamic acid (500mg/5ml) (Inj Pause®) as antifibrinolytic 

agent at the dose rate of 10 mg/kg of body weight and iron 

supplements (Inj Ferritas®) 5ml intramuscular daily up to 5 

days. The haemato-biochemical and urine parameters were 

observed on 5th day post treatment and were found to be 

within normal physiological limits. All the buffaloes recovered 

from haemoglobinuria condition without any untoward effect. 
 

Table 1: Comparative analysis of haemato-biochemical changes in haemoglobinuria buffaloes in comparison with healthy buffaloes 
 

Parameters 

Groups 

Normal buffaloes 

(n=6) (Control) 

Haemoglonuric buffaloes (n=6) 

(Before treatment) 

Haemoglonuric buffaloes (n=6) 

(After treatment) 

 Mean ± SE Range Mean ± SE Range Mean ± SE Range 

TEC (×106/µL) 6.82 ± 0.31a 6.10 – 8.10 3.32 ± 0.28b 2.70 - 4.20 5.95 ± 0.33 4.80 – 7.20 

Hb (g/dL) 10.23 ± 0.57a 8.70 – 12.10 4.38 ± 0.41b 3.60 – 6.20 7.85 ± 0.44c 6.50 – 9.50 

PCV (%) 33.78 ± 0.87a 32.10 – 37.80 18.60 ± 1.38a 14.80 – 22.90 25.38 ± 1.77c 20.60 – 31.40 

Platelets (×103/ µL) 238.33 ± 18.74 196.00 – 312.00 281.50 ± 20.13 215.00 – 338.00 223.00 ± 15.32 185.00 – 278.00 

WBC (×103/µL) 8.50 ± 0.54 6.90 - 10.50 9.25 ± 0.66 7.40 – 10.50 8.32 ± 0.56 6.80 – 10.40 

MCV (fL) 49.86 ± 1.66a 46.52 – 56.56 56.43 ± 1.66b 52.86 – 62.41 42.78 ± 2.24c 34.92 – 50.65 

MCH (pg) 15.02 ± 0.56a 13.33 – 16.81 13.24 ± 0.53b 11.61 – 14.76 13.32 ± 0.81 11.02 – 15.02 

MCHC (g/dL) 30.27 ± 1.43a 26.96 – 36.12 23.53 ± 1.02b 21.43 – 27.07 31.20 ± 1.28a 26.33 – 35.65 

Ca (mg/dL) 10.05 ± 0.43a 8.90 – 11.40 7.08 ± 0.18b 6.50 – 7.80 7.82 ± 0.28 a 6.90 - 8.60 

P (mg/dL) 4.38 ± 0.26a 3.60 – 5.40 2.22 ± 0.24b 1.40 – 2.90 3.88 ± 0.17 b 3.4 – 4.5 

*Means with dissimilar superscripts differ significantly  

 

References 

1. Akhtar MZ, Khan A, Sarwar M, Javaid V. Influence of 

soil and forage minerals on buffalo parturient 

haemoglobinuria. Asian-Aust. J. Anim. Sci. 2007a; 

20:393-398. 

2. Akhtar MZ, Khan A, Khan MZ, Javaid A. Patho-

biochemical changes in buffaloes (bubalus bubalis) 

suffering from parturient haemoglobinuria. Pakistan Vet. 

J. 2008; 28(3):139-143. 

3. Akhtar MZ, Khan A, Zaman T, Ahmad N. Some clinico-

epidemiological and biochemical observations of 

parturient haemoglobinuria in Nili-Ravi buffaloes 

(Bubalus bubalis). Pakistan Vet. J. 2006; 26(4):151-15. 

4. Bhikane AU, Anantwar LG, Bhokre AP, Narladkar BW. 

Incidence, clinico-pathology and treatment of 

haemoglobinuria in buffaloes. Indian Veterinary J. 2004; 

81(2):192-197. 

5. Cole JR, Sulzer CR, Pulrsell AR. Improved 

microtechniques for the leptospiral microagglutination 

test. Appl Microbiol. 1973; 25:976-980. 

6. Dacie JV, Lewis SM. Practical haematology. Pub: 

ChurchhillL Livingstone. London. 1991, 1-73. 

7. Dalir-Naghadeh B, Seifi HA, Asri-Rezaei S, Pilevary N. 

Post-parturient haemoglobinuria in Iranian river 

buffaloes: a preliminary study. Comp. Clin. Pathol. 2005; 

14:221-225. 

8. Dua K. Importance of micronutrients and relevance of 

their supplementation in buffaloes. Pakistan J. of 

Zoology. 2009; 9:541-549. 

9. Durrani AZ, Kamal N, Shakoori AR, Younus RM. 

Prevalence of post parturient haemoglobinuria in buffalo 

and therapeutic trials with toldimfos sodium and tea 

leaves in Pakistan. Turk. J. Vet. Anim. Sci. 2010; 

34(1):45-51. 

10. Ellison RS, Young BJ, Read DH. Bovine post-parturient 

haemoglobinuria: two distinct entities in New Zealand. 

New Zealand veterinary J. 1986; 34(4):7-10. 

11. Feldman BF, Zinkl JG, Jain NC. Schalm’s veterinary 

haematology, 5th Edi. Lippicott Williams and Wilkins, 

351 West Camden street Baltimore, Maryland, 2120-

2436 U.S.A. 2000, 147-977. 

12. Gahlawat I, Singh K, Kumar R. Investigations on 

oxidative stress in postparturient haemoglobinuria in 

buffaloes receiving sodium acid phosphate therapy, Ital. 

J. Anim. Sci. 2007; 6(2):974-977. 

13. Ghanem MM, El-deeb WM. Lecithin cholesterol 

acyltransferase (LCAT) activity as predictor for ketosis 

and parturient haemoglobinuria in Egyptian water 

buffaloes. Research in Veterinary Science. 2010; 88:20-

25. 

14. Mahmood A, Khan MA, Younus M, Khan MA, Ahad A, 

Ahmed M, et al. Haematological and biochemical risk 

factors op parturient haemoglobinuria in buffaloes. J. 

Anim. Sci. 2013; 23(2):364-368. 

15. Mohamed OE, Awad YI, Awadalla SA, Amal M, El-

Bagoury AM. Trifolium alexandrium feeding and 

haemoglobinuria in dairy buffaloes (Bos Bubalus) II. 

World buffalo Congress, December, New Delhi, India. 

1988, 12-17. 

16. Ogawa E, Kobayashi K, Yoshiura N. Bovine parturient 

and metabolic disorder in red blood cells. Am. J. Vet. 

Res. 1987; 48:1300. 



 

~ 128 ~ 

The Pharma Innovation Journal 

17. Pal P, Acharya HR. Subclinical metabolic disorders in 

post-partum cross bred HF cattle in central part of Nepal. 

Int. J. Pharm. Med. and Bio. Sci. 2013; 2(2):57-62. 

18. Preston TR. Nutritive value of sugar cane for ruminants. 

Trop. Anim. Prod. 1977; 2(2):125-142. 

19. Radostits OM, Gay CC, Hinchcliff KW, Constable PD. 

Veterinary Medicine: A Textbook of the Diseases of 

Cattle, Sheep, Pigs, Goats and Horses, 10th Edi. 

Elsevier’s Health Sciences 1600 John F. Kennedy 

Boulevard, Suite 1800, Philadelphia, PA 19103 – 2899, 

U.S.A. 2007, 1682-83. 

20. Radwan ME, Rateb HZ. Clinical, haematological and 

some biochemical variations hypophosphataemia in 

buffaloes before and after treatment at Assiut 

Government. BS. Vet. Med. J. 2007; 17(2):35-41. 


