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Case Report

ABSTRACT

An experiment was conducted to fi nd 

serum levels of common trace elements in anestrous 

buffalo cows and heifers of the government farm 

to access the defi ciency status if any. Fourteen 

anestrous buffalo cows and heifers were taken for 

the purpose, and their blood was collected, and the 

serum was analyzed for the level of common trace 

minerals such as copper (Cu), manganese (Mn), 

zinc (Zn), iron (Fe) and cobalt (Co). After detecting 

a defi ciency of Cu in all the anestrous animals, a 

supplement with copper sulfate penta hydrate 

(inorganic salt of copper) was administered once a 

week. Subsequent estrus were recorded for a period 

of two months after starting the supplementation . 

Six out of 14 animals showed the signs of estrus 

in the fi rst month of supplementation, while 

another fi ve animals showed signs of estrus in 

the second month. Hence just two months of 

copper supplementation brought about a dramatic 

response: the observation of estrus was recorded 

in about 80% of the animals, which suggested the 

infl uence of the copper requirements on the normal 

reproductive performance of the animals. Thus, it 

may be concluded that Cu plays a very important 

role in the normal reproductive physiology and 

its supplementation in a defi cient diet is essential 

to obtain adequate reproductive performance in 

mature animals.
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anestrous, trace element

INTRODUCTION

Normal productive and reproductive 

behavior in domestic animals is closely associated 

with the nutritional status of the animals. In this 

regard, minerals in particular play very crucial 

role in exploiting the actual genetic potential of 

the animals. Animals cannot evidence their genetic 

potential if their mineral needs are not met even 

if they receive 100% of their protein and energy 

needs. Mineral defi ciency exists widely in livestock 

and the severity of the defi ciency depends upon the 

type of feed, physiological status of the animals 
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and the agro-climatic conditions of the region. 

Defi ciency of a single or of multiple minerals or 

their imbalances may cause various reproductive 

failures, such as infertility, poor conception, anestrus 

etc. (Hidiroglou, 1979). Several trace elements act 

as cofactors and help in hormone synthesis and 

hence infl uence biochemical functions associated 

with reproduction. Because of their role in the 

endocrine system and in tissue integrity, minerals 

have a benefi cial role to play in resumption of 

follicular growth and fertility in dairy cows and 

buffaloes.

Minerals that affect reproduction in 

ruminants are generally found within the trace 

elements group (Cu, Co, Zn, Fe and Mn). Copper and 

zinc are known to have a signifi cant correlation with 

reproductive hormones (progesterone and estradiol) 

(Prasad et al., 1989) as they are specifi c activators 

of enzyme systems that assist in maintaining the 

activity of hormones in blood (Georgievskii, 

1982). Dietary defi ciency of micronutrients need 

be combated. Commercially available feeds are 

usually defi cient in trace elements and consequently 

optimum supplementation of all the micro minerals 

results in a stimulus for ovarian rebound and 

initiation of ovarian activity (Markandaya et al., 

2002). The most devastating economic loss in 

dairy industry is caused by suboptimal production 

and infertility and thatis why supplementation of 

any defi cient mineral has dramatically increased 

the fertility status of the grazing cattle (Mc Donald, 

1986). Mn also has a signifi cant role to play in 

maintaining the optimum fertility in the animals 

(Underwood, 1981).

This study aimed to determine the trace 

element status in the serum of anestrous buffalos, 

and after detection of copper defi ciency, to evaluate 

the effects of copper supplementation through diet 

on the onset of estrus.

MATERIALS AND METHODS

The experiment was conducted at a 

Government Livestock Farm at Jabalpur (state 

of Madhya Pradesh, India). Blood samples of 

fourteen anestrous buffalo cows and heifers were 

collected by jugular venipuncture, observing 

all aseptic precautions in the morning (before 

watering and feeding), into clean and dry test 

tubes and kept in slanting position for 45 minutes, 

followed by centrifugation at 700×g for 15 minutes 

to separate the serum. Serum samples were stored 

in plastic vials at -20°C for further analysis of trace 

elements.

These serum samples were used for 

estimation of common trace elements like zinc (Zn), 

copper (Cu), manganese (Mn), iron (Fe) and cobalt 

(CO) by an atomic absorption spectrometer (AAS). 

After assessing the status of different trace minerals, 

it was established that copper was defi cient in most 

of the buffaloes, and hence a strategy was adopted 

to supplement copper through thediet using 3 g of 

copper sulfate pentahydrate (CuSO
4
. 5H

2
O) in the 

concentrate mixture being offered to the buffalo 

cows and heifers once a week for a period of about 

2 months and monitoring daily its effect on the 

onset of estrus in the supplemented animals.

RESULTS AND DISCUSSION

Trace mineral serum levels in the blood of 

buffalo cows and heifers are shown in the table.

When we compared the values obtained 

in anestrous buffaloes with the standard values 

(Geogievskii, 1982; Mc Donald, 1986) of adult 

ruminants, we found that the serum levels of zinc 

(Zn), manganese (Mn), iron (Fe) and cobalt (CO) 

were in the normal range of healthy adult ruminants; 
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while a wide variation among the values in different 

animals was observed, overall the levels were 

found to be on higher side of the normal values 

reported for these trace minerals, which indicated 

the good status of the animals raised under standard 

conditions in an organized manner.

The level of copper was found below the 

threshold of 0.5 mg/L in all the buffalo cows and 

heifers, which was a sign of hypocupremia because 

in general the normal serum copper concentrations 

studied under different physiological conditions 

were found to be in the range of 0.6 to 1 mg/L under 

farm conditions (Geogievskii, 1982). Defi ciency of 

copper is generally accompanied by anemia, debility 

and lack of appetite but also results in failure of 

estrus and delayed onset of puberty (Underwood, 

1981). It indicates that the reproductive problems 

may be associated with the reduced copper level and 

hence on the basis of the above preliminary trial, 

further study was continued to observe the effect of 

copper supplementation on these copper defi cient 

animals on their reproductive performance.

After detection of copper defi ciency 

a feeding trial for a period of two months was 

conducted in which copper was supplemented 

through an inorganic source (copper sulfate penta 

hydrate) at 3 g / week / head properly mixed in the 

concentrate mixture usually taken by animals within 

about 15-20 minutes of its being offered. Except 

for the copper supplementation the diets of these 

animals remained the same in all other respects as 

previously and the effect was daily observed on the 

onset of estrus in the buffalo cows and heifers for a 

period of two months.

Out of the total fourteen Murrah buffaloes, 

which were provided with copper, six showed signs 

of estrus in the fi rst month of supplementation, while 

another fi ve showed signs of estrus in the second 

Table. Trace element serum levels (ppm) in Murrah buffalo cows and heifers.

Animal Fe Cu Zn Mn Co
1 3.1 0.275 1.125 0.2 0.35
2 2.95 0.35 1.475 0.175 0.5
3 1.2 0.3 2.375 0.25 0.6
4 3.8 0.225 1.8 0.325 0.25
5 2.275 0.225 4 0.25 0.325
6 3.1 0.625 2.375 0.15 0.3
7 2.275 0.45 3.15 0.325 0.675
8 2.025 0.4 2.15 0.25 0.15
9 2.2 0.575 3.25 0.25 0.2
10 3.375 0.45 6.5 0.1 0.5
11 3.7 0.3 5.425 0.325 0.275
12 2.7 0.825 1.175 0.25 0.9
13 3.5 0.925 1.2 0.175 0.95
14 3.325 0.775 1.125 0.325 0.925

Average 2.82 ± 0.65 0.48 ± 0.20 2.65 ± 1.46 0.24 ± 0.06 0.49 ± 0.24
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month of the supplementation. Three buffaloes did 

not show any signs after the end of two months, 

and when we observed the level of copper in their 

sera after two months of the treatment, it was 

above the level of 0.6 mg/L which indicated that 

they had the normal range of copper in their blood. 

The reason these three buffaloes that did not show 

improvement in spite of reaching normal serum 

copper level is not known, but it may be assumed 

that there may have been some other complication 

involved in these buffaloes in addition to serum 

copper level, and thus they remained unable to 

respond after their copper levels returned to the 

normal range.

Anestrus was also reported in animals 

having lower blood copper level (Munro, 1957). 

Similarly, Phillippo et al. (1987) also found that 

the copper defi cient heifers (due to high Mo levels) 

had a decreased pregnancy rate. Muehlenbein et 

al. (2001) also observed a positive effect of copper 

supplementation on the 30th day conception rate in 

cows which were very much Cu defi cient before 

and during the breeding season. Ramana et al. 

(2000) also reported a correlation of reduced level 

of serum copper (0.31 ppm) with the reproductive 

problems of dairy animals. Similar to the present 

fi ndings, Lall et al. (2000) found that when the diet 

of adult buffaloes and heifers was supplemented 

with mineral mixture, t the animals came into heat 

and conceived within a period of 2-4 weeks after 

starting the supplementation. Koley and Biswas 

(2004) observed the onset of estrus in six anestrous 

heifers within 14-21 days, four animals within 

28-35 days and four animals within 35-42 days 

of mineral mixture supplementation which also 

agreed with the present fi ndings; in their study, 

70% of the animals exhibited estrus during the 

experimental period. Identical fi ndings were also 

observed by Tiwari et al. (1999) and Kumar et al. 

(2002). Similar to the present fi ndings, Koley and 

Biswas (2004) also observed an improvement in 

plasma levels of trace elements (Cu, Zn and Mn) 

in anestrous heifers after their supplementation. 

Olson et al. (1999) and Kumar et al. (2002) also 

observed that feeding of mineral mixture increased 

the plasma mineral concentrations.

CONCLUSION

From the results, it may be concluded that 

copper is an essential trace element for normal 

reproduction performance of the buffaloes and 

supplementation of copper in buffaloes having 

defi cient level of copper in the blood and thus 

were showing anestrus may be corrected by proper 

supplementation of copper through their diet.
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