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Abstract

The effects of breed and time of day was evaluated on plasma leptin and glucose 
concentrations in four breeds of cattle.  The breeds were Muturu, White Fulani, Ndama and 
Muturu x White Fulani cross.  Animals had ad-libitum access to feed and water.  Each animal 
was weighed daily and bled by jugular venipuncture using Vacutainer kits for three 
consecutive days.  Plasma leptin was determined using the Millipore Multi-species 
radioimmunoassay and plasma glucose was determined using the Wako Autokit Glucose 
technique. Plasma leptin was significantly (P<0.0001) dependent on breed.  The Muturu 
breed had the lowest amount of leptin (3.9 ± 1.8 ng/ml) while the White Fulani breed had the 
highest level (8.5 ± 3.2 ng/ml).  There was a significant correlation between bodyweight and 
leptin.  Leptin level was not affected by time of day.  Mean plasma glucose ranged from 42.7 
to 54.7 mg/dL and was significantly (P = 0.019) dependent on cattle breed. Also, time of day 
had no effect on plasma glucose concentration. These data indicated that significant breed 
differences exist in leptin concentrations in tropical cattle. These differences may reflect the 
disparity in muscularity and adiposity in the breeds.
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Introduction
The Bos indicus cattle breed such as the 
White Fulani is the predominant cattle 
breed in sub-humid Africa but they are 
susceptible to trypanosomiasis. However, 
taurine breeds such as the N'dama and 
M u t u r u ,  a l t h o u g h  s m a l l e r ,  a r e  
trypanotolerant. The incidence of 
trypanosomiasis has limited cattle 
production in sub-humid Africa to less than 
half of the potential that the sub-continent 
can support according to Jahnke et al. 
(1988). The Bos taurus breeds are going 
into extinction irrespective of their 
h a r d i n e s s  t o  t h e  c a t t l e  p l a q u e  
(trypanosomiasis). In the phase of stress 
from parasitism, the Bos indicus farmers 
face losses ranging from emaciation 
(reduction in muscularity and adiposity) 
through cost of disease management to 

deaths of cattle. There is disparity in 
muscularity and adiposity in these tropical 
cattle breeds. Also the mechanisms leading 
to differences in carcass characteristics, 
particularly fat accumulation or adiposity 
between cattle breeds are not well 
understood (Higashiyama et al., 2003). 
Leptin is a peptide hormone secreted by 
white adipose tissue. In cattle, plasma leptin 
levels are closely correlated with adipose 
tissue cellularity, body condition score and 
nutritional status (Chilliard et al., 2001; 
Delavaud et al., 2002). Moreover, 
circulating leptin levels in beef cattle 
increase during fattening (Kawakita et al., 
2001). This hormone affects energy 
expenditure, feed intake and reproduction. 
Significant effects of gender and 
physiological states have been reported in 
leptin levels by Ahima et al. (1996). 
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However, glucose has been implicated in 
the regulation of leptin concentrations.
Glucose is an essential metabolite in 
ruminants. It is required for synthesis and 
turnover of fats. While volatile fatty acids 
provide about 70 percent of the energy 
requirements of ruminants, glucose 
homeostasis is still critical in ruminants. 
Whereas propionate and amino acids are 
the major precursors of glucose in fed 
animals, the situation is different in animals 
maintained mainly on pastures. In many 
parts of Sub-Saharan Africa, cattle 
production is based on low quality 
roughages and the productivity of these 
animals is markedly low.  Part of the 
breeding improvement program relates to 
the cross- breeding of indigenous cattle to 
high-producing Bos taurus or local B. 
taurus breeds with some degree of 
trypanotolerance. Circulating leptin and 
adipose tissue leptin levels are correlated 
with body weight, food intake, nutritional 
status, and adipose tissue mass in animals 
(Larsson et al., 1998; Delavaud et al., 
2002). The leptin factor has gained much 
attention recently as a key regulator of 
biological processes that are related to very 
important productive traits in beef cattle, 
such as feed intake, fat content and meat 
quality (Geary et al., 2003). A discrete 
temporal analysis of the dynamics (diurnal 
effects) of leptin secretion in tropical cattle 
has not been reported, although, in humans, 
concentrations of leptin in the circulation 
vary in an episodic manner with a diurnal 
rhythm (Licinio et al., 1997). There is 
paucity of information on the levels of 
leptin and glucose in these tropical breeds 
of cattle.  The objective of this experiment 
was to determine the effects of breed and 
day length on plasma leptin and glucose 
concentrations in different cattle breeds 
under a tropical environment.

Materials and methods
The experiment was conducted in the 
Federal University of Agriculture, 
Abeokuta, South west Nigeria and involved 
the use of 19 animals.  Animals were 
divided into groups based on breed type.  
The groups were as follows: Muturu (mean 
body weight 86 ± 6.4 Kg), N'dama (186 ± 
3.1Kg), White Fulani (254 ± 4.7Kg), and 
Muturu x White Fulani (247 ± 2.8 Kg). 
Animals were maintained on roughage 
consisting of Panicum  maximum ,  
Pennisetum typhoides and had access to 
water.  Each animal was weighed daily and 
bled by jugular venipuncture for three 
consecutive days.  Plasma leptin was 
determined using the Millipore Multi-
species radioimmunoassay and plasma 
glucose was determined using the Wako 
Autokit Glucose technique. Data were 
analyzed using the GLM procedure of SAS 
to determine the effect of breed, time of day, 
gender and their corellation on plasma 
leptin and glucose concentrations. 

Results and discussion
Plasma leptin was significantly (P<.0001) 
dependent on breed. The Muturu breed had 
the lowest amount of leptin (3.9 ± 1.8 
ng/ml) while the White Fulani breed had the 
highest level (8.5 ± 3.2 ng/ml) as shown in 
Figure 1. There was a significant correlation 
between bodyweight and leptin (Table 1) 
while leptin level was not affected by time 
of day as shown in figure 2.
Mean plasma glucose ranged from 42.7 to 
54.7 mg/dL and was   significantly (P = 
0.019) dependent on cattle breed according 
to figure 3.
Again, time of day had no effect on plasma 
glucose concentration as shown in figure 4. 
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Figure 1: Effect of cattle breed on plasma leptin concentrations in different breeds of 
cattle  raised in a tropical environment

Table 1: Correlation coefficients among bodyweight, breed and plasma variables of tropical 

    cattle  

 
Body Weight  Leptin  Glucose  Breed  

Breed
 

0.652
 

0.372
 

0.252
 

-
 

 

(<0.0001)
 

(<0.0001)
 
(-0.0086)

 
 Body Weight

 
-

 
0.491

 
0.286

 
0.652

 

  

(<0.0001)
 
(-0.0027)

 
(<0.0001)

 Leptin

 
0.491

 
-

 
0.256

 
0.372

 

 

(<0.0001)

 
 

(-0.0074)

 

(<0.0001)

 Glucose

 

0.286

 

0.256

 

-

 

0.252

 
 

(-0,0027)

 

(-0.0074)

  

(-0.0086)

 
Numbers in parenthesis

 

represents

 

p

 

values.

 

Figure 2: Effect of time of day on plasma leptin concentrations in cattle raised in a 
tropical environment
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Figure 3:  Mean plasma glucose concentrations in different breeds of cattle raised in a 
tropical environment

These data indicated that significant breed 
differences exist in leptin and glucose 
concentrations in tropical cattle. Since 
leptin is a product of white adipose tissue, 
this difference may reflect the disparity in 
muscularity and adiposity among the 
breeds. Body condition score has been 
reported to affect plasma leptin (Delavaud, 
2002) .  In  sheep ,  l ep t in  p l a sma  
concentrations have been reported to be 
highly correlated with body fat mass 

Figure 4:  Diurnal and breed effects on plasma glucose concentrations in cattle raised 
in a tropical environment

(Kumar et al., 1998), The White Fulani x 
Muturu cross was intermediate in its leptin 
concentrations.  Our data indicated that 
bodyweight is a strong predictor of leptin 
level and this was consistent with results of 
previous studies by Thomas et al.  (2002). 
No diurnal effect was seen in this study, this 
was in agreement with Daniel et al. (2002) 
and also consistent with the observations of 
others who have also failed to detect a 
diurnal rhythm rams (Blache et al., 2000; 
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Marie et al., 2001). 
The inability to detect a diurnal rhythm in 
plasma concentrations of leptin in cattle 
may be due to differences in the physical 
digestion processes and metabolism of 
nut r ients  be tween ruminant  and 
monogastric animals. The lack of diurnal 
effect on plasma glucose indicated that 
other sources of energy, namely the volatile 
fatty acids, exist in ruminants.  In both 
humans and rodents, the diurnal rhythm 
seems to be associated with changes in 
meal timing (Taylor et al., 1999; Ahre´n, 
2000). The rumen of the cattle allows for a 
more constant supply of nutrients without 
the dramatic changes in concentrations in 
glucose and insulin observed in 
monogastrics. However, glucose and 
insulin have been implicated in the 
regulation of leptin concentrations.
The observed difference in leptin 
concentration may be indicative of the 
reproductive potentials of these breeds. 
The animals in this study were maintained 
under  t rad i t iona l  range  graz ing  
management as animals on this system are 
characterized by low productivity (Nweze 
et al., 2012).  The low levels of glucose 
observed were typical of animals 
maintained solely on pastures.  These data 
indicated that breed affected plasma leptin 
levels in tropical cattle and that plasma 
glucose was comparatively low in these 
animals. The data from this study allow for 
the conclusion that diurnal rhythms in 
leptin concentrations in ruminant species 
do not exist to the same degree as in 
monogastric species, where nutrient ?uxes 
may be creating a diurnal rhythm in leptin 
secretion. 
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