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Introduction  
According to 20th livestock census the total milch cattle in the country is 74.18 
million increased by 9.8 % over the previous census. At the onset of lactation, the 
dairy cow must accommodate a tremendous increase in energy demand by the 
mammary gland for milk production. Ketosis is one of the most important 
production disorders occur due to impaired carbohydrate metabolism leads to 
increased concentrations of betahydroxybutyrate (BHBA), acetoacetate (AcAc) 
and acetone in blood, milk and urine [1]. Ketosis can either be Clinical or 
Subclinical ketosis (SCK). Excess of ketone bodies in blood without any clinical 
signs of ketosis is called as SCK. The circulating ketone body most commonly 
used to diagnose SCK is blood BHBA. The threshold concentration of BHBA for 
SCK is 1.2 - 3.0 mmol/L. Cows above this threshold indicate clinical ketosis [2,3]. 
Ketosis has become a very common metabolic disorder in modern dairy 
production by causing decrease in milk production and increase in prevalence and 
duration of fresh cow diseases.  Lactating animals have three distinct phase these 
viz., milk production phase, pregnancy phase and transition phase. Though each 
physiological stage has its own significance, but transition phase is most crucial to 
determine the enseeing lactation yield and reproductive performance. Transition 
period is the period from 3 weeks prior to parturition to 3 weeks after parturition 
[4]. Therefore, this period is especially critical for health and subsequent 
performance of dairy cows [5-7]. Ketosis can be diagnosed by measuring ketone 
bodies present in urine, milk, and blood. It is essential to diagnose ketosis in dairy 
cows, especially during early lactation for prevention and control in advance as 
well as shut out economic losses. Bovine ketosis is of considerable economic 
relevance and has been reported to be responsible for downturn in milk production 
even before two weeks of its clinical symptoms. Serious economic losses have 
been attributed to the decline of milk production and unattainability of the animals 
to the peak production potential even after treatment of ketosis [8].  

 
 
In this study, incidence of subclinical ketosis was determined cows in institute farm 
and nearby field. 
 
Materials and Methods 
Blood samples were collected from the experimental cows in the morning before 
offering the feed. Blood sample (5 ml) was collected from the jugular vein in 
disodium EDTA coated vacutainer tubes. To prevent haemolysis the collected 
blood samples were immediately transported to laboratory and centrifuged at 3000 
rpm for 20 minutes to separate out the plasma. Plasma samples were stored at -
20ºC in deep freezer till further analysis. The blood BHBA level was estimated by 
Abbott Blood Glucose and Ketone Monitoring System (Glucometer/Ketometer) 
using blood β ketone test strips [Fig-1].  
Blood samples was collected for blood BHBA level directly from the ear pinna of 
the experimental animals into the ketone test strip under filed and farm conditions. 
The applied small amount of blood (1.5 µL) to the end of the ketone test strip and 
the strip draws the blood into a small sample well. The ketone test strip contains 
BHBA dehydrogenase, which oxidizes BHBA to AcAc.  
This reduces NAD+ to NADH, and NADH is then reoxidized to NAD+ by an 
electron transfer mediator molecule. The electrical current generated by this 
conversion is measured by the meter and is directly proportional to the BHBA 
concentration in the sample. The meter displayed the results as mmol/L after 10 
seconds. Plasma Non-esterified fatty acids (NEFA) were estimated using ELISA 
kits which were procured from the M/S Bioassay technology laboratory. The 
subclinical ketosis was diagnosed on the basis of plasma beta- hydroxybutyrae 
(BHBA) and NEFA concentration of >1.2 mmol/L and >0.7 mmol/L, respectively, 
along with the presence of other signs such as decrease in milk yield and body 
condition score.  
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Abstract: The present investigation was carried out on crossbred and Sahiwal cows [Healthy cows (n=146) and Subclinical ketotic (SCK) cows (n=22)] of the institute herd and 
rural dairy farms around Karnal. The blood samples were tested for presence of ketone bodies during early stage of lactation (5-60 days) postpartum from August 2019 to March 
2020. Milk production level (<10kg, 10-20 kg and >20 kg/d) were recorded during the experiment. Blood ketone, plasma glucose and Non Esterified Fatty Acid (NEFA) levels were 
detected to find out incidence of Subclinical Ketosis. Results showed that the healthy cows had higher (P<0.05) level of glucose and lower BHBA (P<0.01) in comparison to cows 
suffering from SCK incidence. Milk yield of cows selected from the farm were significantly lower (P<0.01) in comparison to field animals (15.48vs.34.56kg/d). Subclinical ketotic 
cows of farm produced less milk yield (7.72kg/d) than the healthy cows (P<0.01). BCS of cows and buffaloes of field and farm did not differ between the healthy and SCK animals. 
Blood glucose level was negatively correlated to NEFA and BHBA level (r=-0.772 and r= -0.578, P<0.01). It can be concluded that the high producer crossbred cows were more 
vulnerable to SCK due to high milk production during early stage of lactation. Sahiwal cows suffer less from SCK due to medium level of milk production. Factors like high milk 
production, negative energy balance in transition period makes the animal more susceptible to SCK incidence. Monitoring and screening of animals for the incidence of SCK at 
monthly intervals should be practiced by the farmers to manage the SCK and to enhance income. 
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Table-1 Mean plasma glucose, BHBA, NEFA level and BCS in healthy and subclinical ketotic cows of farm in early lactation  
Parameters Healthy (n=146) Subclinical ketosis(n=22) Overall(n=168) 

Glucose(mg/dl) 69.25x ±1.28 42.44y ±0.82 64.68x ±1.64 

BHBA (mmol/L) 0.49x ±0.08 1.69 y±0.09 0.68x ±0.06 

NEFA (mmol/L) 0.19x ±0.05 0.64y±0.01 0.38x ±0.07 

BCS (1-5 scale) 2.88x ±0.49 2.66y±0.51 2.69x±0.48 

Values with different superscripts x, y in a row differ (P<0.05) 
 

Table-2 Overall mean milk production of healthy and subclinical ketotic experimental cows during early lactation in farm and field an imals 
Parameters Healthy cows (n=146) Subclinical ketotic cows (n=22) Overall (n=168) 

Milk production (Kg) Farm Field Farm Field Farm Field 

15.48x±0.59 34.56y±2.05 7.72 x ±0.67 33.66y±2.03 13.76x±0.53 25.46y±0.45 

BHBA (mmol/L) 0.36 x ±0.27 0.43 x ±0.12 1.67 x ±0.29 1.29 y ±0.21 0.76 x ±0.37 0.87 x ±0.36 

BCS (1-5 scale) 2.99 x ±0.52 2.78 x ±0.56 2.55 x ±0.48 2.77 x ±0.37 2.68 x ±0.51 2.71 x ±0.56 

Values with different superscript x, y differ (P<0.05) in a row 
 

Result 
The mean values of blood parameters viz., plasma glucose, BHBA and NEFA 
level in healthy and SCK affected cows under the field and farm have been 
presented in [Table-1&2]. The mean plasma glucose level was significantly higher 
in healthy farm cows (69.25±1.28mg/dl) in comparison to the subclinically ketosis 
affected cows (42.44±0.82mg/dl; [Table-1]. However, blood BHBA levels was 
lower (P<0.05) in healthy (0.49±0.08mmol/L) than in cows suffering from 
subclinical ketosis (1.69±0.09). Plasma NEFA level was less (P<0.05) in healthy 
cows in comparison to subclinical ketotic cows (0.19±0.05vs.0.64±0.01mmol/L). 
The overall mean milk production of healthy and subclinical ketotic cows of field 
and farm in early lactation revealed that the milk production was significantly 
lowers (P<0.01) in farm healthy cows in comparison to field cows 
(15.48vs.34.56kg/day; [Table-2]. The mean blood BHBA level was higher (P<0.01) 
in field cows in comparison to farm (0.43vs.0.36mmol/L), however BCS of the farm 
and field cows did not vary [Table-2]. The overall pooled correlation revealed a 
positive correlation of BHBA with NEFA (r= 0.782; P<0.01) and negative 
correlation with plasma glucose (r=-0.722; P<0.01). Further plasma NEFA level 
was negatively correlated to glucose (r= -0.578; P<0.01) [Table-3]. 

 
Fig-1 The blood BHBA level was estimated by Abbott Blood Glucose and Ketone 
Monitoring System (Glucometer/Ketometer) using blood β ketone test strips  
 
Table-3 Pooled correlation matrix (r) of different parameters of subclinically ketotic 
cows selected from the farm (n=22, **P≤ 0.01) 

Parameters BHBA NEFA Glucose 

BHBA 1 
  

NEFA 0.782** 1 
 

Glucose -0.772** -0.578** 1 

 
Discussion 
In the present study it was found that low producing cows are least susceptible to 
the subclinical or clinical ketosis in comparison to high producing animals [9-11]. 

The animals that show the SCK incidence often have blood BHBA level ranging 
between 1.2 to 2.9 mmol/L [12-14]. The blood BHBA level indicated that SCK 
affected cows had an average BHBA concentration of 1.69 mmol/L [15] which was 
similar to values obtained in this study. The lower threshold concentration of 
BHBA for SCK is 1.2 mmol/L, while other studies have reported lower and upper 
threshold range between 1.0-1.4 mmol/L and ≥3.0 mmol/L. 
A significant decline in the milk yield of healthy vis a vis SCK suffering cows was 
noticed in present investigation as healthy cows produced more milk in 
comparison to SCK cows.  In earlier studies a decline of 25-60 per cent in milk 
production have been recorded in bovine clinical ketosis. The possible reason for 
the decreased milk production could be reduced capacity of the animal to supply 
the lactogenic precursors to mammary gland than the capacity of gland to produce 
due to homeorhetic drive for production. Moreover, elevated blood ketones also 
result in decreased milk production [16]. In ruminants, glucose is synthesized from 
propionic acid and fulfils the requirement of glucose. The relative demand of 
glucose during early lactation exceeds the available source leading to negative 
carbohydrate balance i.e., low glucose level, in absence of sufficient energy intake 
the requirement of glucose increases which causes the mobilization of body fat, 
accumulation of fat in liver and the rate of ketone body production resulting in 
ketosis [17].   
The higher incidence of SCK observed in farm cows was attributed to more milk 
yield (P<0.01) in comparison to field cows which were producing medium quantity 
of milk. Blood glucose level could also be used to assess the SCK incidence along 
with BHBA as blood glucose level was higher (P<0.01) in healthy cows in 
comparison to SCK affected cows [18]. The significant negative correlation of milk 
yield with BHBA level in the study suggest that farmers could assess SCK 
incidence by monitoring the blood BHBA levels using test stripes which is 
convenient for use in field conditions [19]. Body condition score is generally 
measure to assess the energy status of the animal [20,21]. The fact that BCS did 
not vary in cows and buffaloes of farm and fields, further suggested adequate 
feeding practices and DMI in these animals. Due to this reason the effect of BCS 
was not found in this study. 
 
Conclusion 
The overall incidence of ketosis amongst early lactating cows was found to be 
13.09 per cent, high producer crossbred cows were more vulnerable to SCK due 
to high milk production during early stage of lactation. Sahiwal cows suffer less 
from SCK due to medium level of milk production. Factors like high milk 
production, negative energy balance in transition period makes the animal more 
susceptible to SCK incidence.  
 
Application of research: The significant finding of experiment suggests that 
BHBA can be used as standard bimarker to detect SCK and high correlation 
between Plasma glucose, NEFA and BHBA level determine metabolic imbalance 
and negative energy balance in transient stage cows. Monitoring and screening of 
animals for the incidence of SCK at monthly intervals should be practiced by the 
farmers to manage the SCK and to enhance income generation. 
 
Research Category: Dairy Research 



International Journal of Agriculture Sciences 
ISSN: 0975-3710&E-ISSN: 0975-9107, Volume 14, Issue 1, 2022 

 11066 

 

Kushwah N., Singh M., Tiwari S., Jamwal S. and Gupta A. 
 
Abbreviations: BHBA: beta- hydroxybutyrae, NEFA: Non-esterified fatty acids  
 
Acknowledgement / Funding: Authors are thankful to Animal Physiology 
Division, ICAR-National Dairy Research Institute, Karnal, 132001, Haryana, India 
for financial support of this research 
 
**Research Guide or Chairperson of research: Dr Mahendra Singh 
Institute: ICAR-National Dairy Research Institute, Karnal, 132001, Haryana, India  
Research project name or number: MVSc Thesis  
 
Author Contributions: All authors equally contributed  
 
Author statement: All authors read, reviewed, agreed and approved the final 
manuscript. Note-All authors agreed that- Written informed consent was obtained 
from all participants prior to publish / enrolment 
 
Study area / Sample Collection: Animal Physiology Division, ICAR-National 
Dairy Research Institute, Karnal, 132001 
 
Breed name: Cow  
 
Conflict of Interest: None declared 
 
Ethical approval: Ethical approval taken from Animal Physiology Division, ICAR-
National Dairy Research Institute, Karnal, 132001, Haryana, India. 
Ethical Committee Approval Number: Nil 
 
References 

[1] Zhang Z., Liu G., Wang H., Li X. and Wang Z. (2012) Pakistan 
Veterinary Journal, 32(2), 156-160. 

[2] Oetzel G.R. (2004) Veterinary Clinics of North America, Food Animal 
Practice, 20, 651-674. 

[3] McArt J.A., Nydam D.V. Ospina P.A. and Oetzel G.R. (2011) Journal 
of Dairy Science, 94, 6011-6020. 

[4] Smith B.I. and Risco C.A. (2005) Veterinary Clinics of North America, 
Food Animal Practice, 21(2), 503-521. 

[5] Castillo C.J., Hernandez A., Bravo M., Lopez A., Pereira V. and 
Benedito J.L. (2005) The Veterinary Journal, 169, 286-292. 

[6] Sordillo L.M., O’Boyle N., Gandy J.C., Corl C.M. and Hamilton E. 
(2007) Journal of Dairy Science, 90, 1186-1192. 

[7] Sharma N., Singh N.K., Singh O.P., Pandey V. and Verma P.K. (2011) 
Asian-Australian Journal of Animal Science, 24(4), 479-84. 

[8] Teli S.A. and Ali S.L. (2007) Online Veterinary Scan, 2(1), 19. 
[9] Singh R. (2002) Ph.D. dissertation. Punjab Agricultural University, 

Ludhiana, India. 
[10] Chakrabarti A. (2006) Text book of Clinical Veterinary Medicine, 3rd 

edition, 564. 
[11] Samiei A., Liang J.B., Ghorbani G.R., Hirooka H., Ansari-Mahyari S. 

and Sadri H. (2013) Asian Journal of Animal and Veterinary Advances, 
8, 604-612. 

[12] Le Blanc S.J. (2010) Journal of Reproduction and Development, 56, 
529-535. 

[13] McArt J.A.A., Nydam D.V. and Oetzel G.R. (2012) Journal of Dairy 
Science, 95, 5056-5066. 

[14] Garro C. J., Mian L. and Cobos Roldan M. (2014) Journal of animal 
Physiology and Animal Nutrition, 98, 838-844. 

[15] Sakha M., Ameri M., Sharifi H. and Taheri I. (2007) Veterinary 
Research Communications, 31, 673-679. 

[16] Andersson L and Emamuelson U. (1985) Preventive Veterinary 
Medicine, 3, 449-462.  

[17] Bendixen P. H., Vilson B., Ekesbo I. and Astrand D.B. (1987) 
Preventive Veterinary Medicine, 5, 99-109. 

[18] Ambore, B.N., Rajguru, D.N. and Saleem, M. (2001) Indian Veterinary 

Journal, 78, 1033-1036. 
[19] Carrier J., Stewart S., Godden S., Fetrow J. and Rapnicki P. (2004) 

Journal of Dairy Science, 87, 3725-3735.  
[20] Manzoor A., Patoo R.A., Khan H.M., Nazir T., Khursheed A., Najar M., 

Ahmad P. and Shah A.A. (2017) Indian Journal of Dairy Science, 
70(4), 439-442. 

[21] Mushtaq A. Qureshi M.S., Khan S., Habib G., Swati Z.A. and Rahman 
S.U. (2012) Journal of Animal and Plant Science, 22, 169-173. 


