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ABSTRACT

Fifty mature non pregnant female buffaloes were divided into 4 groups according to the ovarian
findings. Group I consists of 12 animals exhibiting growing pgraffian follicles (foilicular phase of the
oestrous cycle) . Group II consists of 15 animals exhibiting corpora iutea ( luteal phase of the oestrous
cycle ). Animals of gp.I and gpll representing the normal ovarian function (regular breeder gp). Group III
consists of 10 animals with smooth inactive ovaries .Group IV consists of 13 animals with ovarian cystic
follicles. Serum cupper (Cu ), zinc (Zn), manganese { Mn) and iron (Fe), were estimated in these animals.

A significant lower serum levels of copper, zinc and manganese were recorded in animals having
follicular phase than those in the luteal phase {gp.I and gp.II).On the other hand, serum iron level did
not show any significant variation between animals of the two phases. Regarding buffaloes with ovarian
disorders (gp.III and gp.IV) the studied microelements showed highly significant decreased levels than
in regular breeder ( gp.I and gp.H). It can be concluded that reduced levels of the afore-mentioned
elements in association with ovarian dysfunctions my declare the beneficial effects of these elements for

treatment of ovarian dysfunction in buffaloes.

INTRODUCTION

Butfaloes constitute a major source of
meat, milk and dairy products in
Egypt.Infertility problems among buffaloes are
quite high and my constitute a challenging
threat to our animal wealth. The reproduction
in animals is controlled by many factors, of
these are the microelements (1-3). It is well
demonstrated that the deficiency of trace
elements resulted in reduced fertility of the
animal (4-7). Therefore, estimation of these
elements may reflect the nutritional status and
hense the reproductive performance of an
animal.

The aim of this work was to study the
serum levels of some trace elements ( cupper,
zinc,. manganese and iron) in relation to the
ovarian status during follicular and luteal
phases of the estrous cycle, as well as during
ovarian dysfunctions in buffaloes.

MATERIAL AND METHODS
Animals

The current work was conducted on
50-non pregnant mature female buffaloes
(aged from 5-12 years).These animals were
allocated in several private farms at Fayoum
province. Animals were fed mainly on
darawa, wheat straw, rice straw and small
amount of cotton seed cake. The general health
condition of each animal and its reproductive

history were recorded in a-sheet, beside foecal
examination was done to ensure that animals
were free from parasitic infestation. Rectal
palpation of the genital organs was conducted
six weeks to six months postpartum to detect
the ovarian status. The animals were then
classified into four groups according to the
ovarian findings using the previous reported
(1,8) criteria. The 1st group (gp.I} consists of
12 buffaloes exhibiting growing follicles on
either ovaries (follicular phase of the estrous
cycle). The 2. group (gp.Il) consists of 15
buffaloes exhibiting luteal structures on either

ovaries (luteal phase of the estrous
cycle).Animals of gp.l and gp.II has the
normal ovarian functions, and called

collectively, the regitar breeder group. The
3rd group (gp. III) consists of 10 buffaloes,
exhibiting complete smooth structure-less
ovaries (about 1.5 ¢cm thickness), without any
detectable pathological changes in their genital
tracts(smooth inactive ovaries) {9). The 4th
group (gp.IV), consists of 13 buffaloes, which
had follicular theca cyst, that can be palpated
as a fluid-filled smooth rounded structures
raised above the surface with greater diameter
(>3) ecm on one or bota ovaries (cystic
ovaries),and the animals showing oestrous
signs at short intervals {every 5 —7 days )and
sometimes stayed for long period (2-3 days).

Sampling

Blood samples were  collected
individually by juguiar vein puncture into a
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McCartney vial of 20 ml capacity for serum
separatjon. The blood samples were allowed to
clot at room temperature, kept over night at 4
°C in a refrigerator. The clot was then gently
separated. The tubes were centrifuged at 3000
rpm for 15 minutes to obtain clear non
haemolysed serum which kept frozen at -20 °C
- until analyzed.

The serum levels of cupper, zinc,
manganese and iron, were then determined
(10}, using atomic absorption
spectrophotometer (Perkin-Elmer, 2380).

Statistical analysis:

The results
analyzedusing t. test (11).

were  statistically
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RESULTS

The estimated values of copper, zinc,
manganese and iron were presented in table 1
and Fig 1,2. The mean values of copper, zinc,
and manganese recorded in group.I (follicular
phase ) were significantly decreased than that
recorded in group II (luteal phase) among the
regular breeder group. On the other hand,
serum iron level did not show any significant
variation in both groups(gp.I and gp.II},
Whears whereas, serum levels of the micro-
elements were significantly reduced in gp.II
and gp.IV, when compared wiii the regular
breeder group(gp.I and gp.II).

Table 1: Serum levels of microelements (mean + S.E) in the examined buffaloes.

Parameters Normal cyclic Abnormal cycling
Foilicular phase Luteal phase Regular breeder Smooth ’Tm““ Follicular cyst
ovaries
(ep.D) (p.10) (gp.diD) (gp.)
(n=12) (n=15) (n=27) (n=13)
Copper 135.46* £ 10.75 170.73 £ 12.45 160.35+ 8.45 125.77**+ 7.6 98.71*** £ 6.36
(ug/100ml)

Zinc (ug/100ml) | 130.81*£ 11.23 168.74 + 10.76 138.98 + 12.51 95.66** + 958 803[*** £ 711
Manganese 38.18* £ 3.35 5640+ 6.76 36.46 £ 4.23 23.38%* £ 225 18.83*%* +£1.96
(pg/100mh)

Iron (ug/100mi) | 200.76 £ 11.65 220.55+ 12.60 218.06 = 11.23 171.16%* £ 984 | 130.38**%+10.24

*Significant at P <0.05, **Significantat P < (.01, *** Significant at P < (.00
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* Fig. (1): Serum copper and iron le?rels in normal and abnormal cycling buffaloes.
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Fig. (2): Serum manganese and zinc levels in normal and abnormal cycling buffaloes.

DISCUSSION

The resumption of ovarian cyclic
activity and oestrous behaviour may be the
most important events to the animals ability to
resume its breeding efficacy following
parturition (12). Buffaloes are frequently
subjected to severe dietary deficiency of trace
elements, because of the biochemical
composition of blood is under considerable
haemostatic control, which is mediated by
hormonal secretions and feed-back
mechanisms which adjust the rates of
absorption from the diet, excretion, deposition,
and mobilization from body stores. But several
factors operate against this equilibrium and
this include; the imbalances in the availability
of these trace elements , body stores to meet
the requirements of reproduction and hence the
hormonal insufficiency and enzymatic
dysfunctions which leads to deviation from
normality (1,13, 14).

Recently, the relationship between
serum concentrations of some trace elements(
cupper, iron, zinc,. manganese, selenium ,
molybdenum, cobalt, iodine, cadmium,
aluminum, silicon and fluorine) and of several
hormones including pituitary hormones and
steroid hormones have been studied in animals
(14,15,16). In the present investigation
(table.1), the normal serum level of the

microclements studied in regular cycling
buffaloes (gp.I and gp.II) were in the normal
ranges determined in buffaloes (1,12,17).
However, the serum copper, zinc and
manganese levels undergo cyclic variations in
different phases of the oestrous cycle (1,12). In
the present study, their levels were
significantly decreased in the follicular phase
(gp.I) than in the luteal phase (gp.Il) of the
oestrous cycle. These data suggests that serum
levels of these trace elements is directly
correlated with hormonal control of the
oestrous cycle.

Findings regarding the effect of copper
deficiency on the fertility of ruminants are
conflicted. A relationship between the fertility
of dairy cattle and their blood copper level
(13&18). From the present work, it was
evident that, the serum copper in the follicular
phase(gp.I) was significantly lowered than the
luteal phase (gp.Il) among buffaloes with
normal ovarian function (the regular breeder
group). This may be due to that oestrogen
stimulated in ceruloplasmin synthesis (cupper
containing globulin of blood plasma). These
findings was consistent with the previous
records (17,19,20). The authers concluded that
the serum cupper level was directly correlated
with the blood oestrogen level. From the
previous studies it was  established that
follicular growth is accompanied with gradual
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increase in estrogen level in the blood until
reaching its highest physiological level (21)
.Hense,the decreased serum copper level in
follicular phase than in the luteal phase
(among the regular breeder group) is accepted

Furthermore, it was recorded from the
previous studies that, zinc is necessary for
nucleic acid metabolism, protein synthesis and
cell growth, while its deficiency causes growth
retardation (22-24). Moreover, it was evident
from the previous studies that, the levels of
oestrogens, corticosteroids and  growth
hormones were elevated during the follicular
phase of the oestrous cycle (15,21), Therefore,
decreased level of serum zinc in follicular
phase (gp.I) than in luteal phase of the
oestrous cycle (gp.I ) in regular breeder
animals may be due to the increased utilization
of zinc under the effect of the aforementioned
hormones.

Previous studies confirmed that
manganese is necessary for normal fertility in
ruminants and its deficiency lead to
anoestrum, irregular return to oestrous, poor
follicular development, low conception rate
and silent heat (73,22,25). Also, some
evidences suggest that manganese plays a role
in the synthesis and the activity of gonadal
hormones (13}. In the present investigation
(Tablel), the level of manganese was
significantly decreased in the follicular phase
(gp.I) than in the luteal phase of the oestrous
cycle (gp.II) with normal ovarian functions.
Similar results were previously obtained (19).
The highest level of manganese during the
luteal phase of the oestrous cycle may be
related to the involvement of manganese in the
luteal activity as it reached to its maximal
uptake during this phase (19).

Iron is an important element in the
body and it is essential for life, because it is
involved in the formation of haemoglobin
inside RBCes which acts as oxygen carrier to
supply the tissues with oxygen for oxidation
process and release of energy for maintenance
of life (22,24). Moreover, it was recorded that
iron absorption plays an important role for
hoemeostasis of iron metabolism (12,22). It is
observed from the present study (Table ) that,
there is no significant change in serum iron
level between the follicular and luteal phases
(gps.I, II) in the regular breeder buffaloes.
These results can be explained by the fact that
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any decrease in iron absorption from the
intestine under the effect of high oestrogen
level, could be compensated by its withdrawal
from stores in the liver or bone marrow and
consequently iron level did not change during
the normal ovarian function.

Regarding the levels of these trace
elements in the serum of animals with ovarian
disorders, they were decreased significantly in
those buffaloes with smooth inactive ovaries
and follicular cysts( gp.IIL, gp.IV) than that in
the regular breeder group (gp.l and gp.Il).
These results are in consistent with the
previous reported studies (12,19}, Which
showed that the regularity of ovarian cyclic
activity and oestrous behaviour are in positive
correlation with the higher levels of serum
microelements. Also, it was reported that
anaemia and deprived appetite associated with
hypocuppraemia may adversely affect the
general health condition including the
endocrine system and consequently the
ovarian activity (26). Hence animals with
ovarian dysfunction tended to have highly
significant decreased levels of these
microelements in their serum. Moreover,
animals showing anoestrum due to ovarian
inactivity were treated by giving mineral
mixture containing cupper, manganese,
magnesium, zinc, iron, iodide and selenium
(27,28). Therefore, the high significant
reduced levels of copper, zinc ,manganese and
iron in buffaloes with smooth inactive ovaries
(gp. III) may be considered the immediate
causes of infertilily in this group. While,
buffaloes with ovarian follicular cysts (gp.IV)

rare accompanied by highly elevated serum
. oestrogen, which in turn reported to cause

highly significant decreased levels of these
microelements in their serum, when compared
with the regular breeder group (19, 21).

It can be concluded that, buffaloes with
ovarian  dysfunctions  exhibited  highly
significant lower levels of copper, zinc,
manganese and iron in their serum, when
compared with those exhibited normal ovarian
activity. This may also reflect the beneficial
effect of adding these elements to the ration oi
buffaloes to improve their fertility.

REFERENCES

1-Abdel-Aziz, M. Z. (1993): Clinico-
pathological studies on the post-partum



Zag. Vet. J.

period in buffaloes. MVsc, Thesis,
Fac.Vetrinary. Med, Zagazig University.

2- Fayez, L. M.; El-Darawany, A. A. and
Nasr, A. 8. (1992): Typical repeat
breeding and its improvement in buffaloes.
Beitrage-TropischemLandwrit-Schaft-und-
Veterinar Medizen., 30 (3): 305-314

3-Wittkowski, I. G. and Spann, B. (1993):
Minerals: Analysis then dosing,
Tierzuchter, 45 (7): 40-43.

4-Saxena, M. 8. and Gupta, S. K. (1994):
Relationship between plasma levels of
copper and zinc with postpartum

conceptionln crossbreed cattle. Ind. J.
Dairy Sci., 47 (1): 26-30.

3-Rupde, N. D.; Rode, A. M.; Sarode, D. B.;
Zade, N. N.; Japtap, D. G.and Kailkini, A.
(1993): Serum biochemical profile in
repeat breeders Indian J. Anim. Reprod.,
14 (2): 79-81.

6-Blackrishman,V. and Balagopal, R. ( 1994)
Serum  Calcium, magnesium
phosphorus, cupper and zinc levels in
regular breeding buffaloes. Ind. Vet. J,, 71

1 23—25.

7-Singh, A. P.; Netra, P. R.; Vashistha, M., S.
and Sharma, S. N. (1994): Zinc
deficiency in cattle. Ind. J. Anim. Reprod.,
15 (1): 14-18.

8-Arthur, G. H,; Noakes, D. G. and Pearson,
H. (1982); Veterinary Reproduction and
Obstetrics. 5th ed., Bailliere and Tindall,
London.

9-EL-Wishy, A. B and Ghoneim, I. M.
(1994): Ovarian function in buffalo-cow
with special references to the accuracy of
rectal palpation. J.of Reprod.In Dom.
Animal.29, 1-5, Blackwell Wissenschrafts,
Verlag. Berlin,

10-Issac, R. A. and Kerber, AM. (1971):
Atomic absorption and flame photometer
technique for uses in soil, water and
tissues. Soc. Amer. Madison;17-37.

11-Snedecor, G. W. and Cochran, W. (1987):
"Statistical methods”. 8th Ed., lowa State
Univ. Press, Ames, lowa, U.S A.

12- Khattab, R. M. and El-Tohamy, M. M.;
Mourad, K. A. and Youssef, R. H. (1991);
Post partum ovarian cyclicity in relation to

136

blood micro and macro elements in
Egyptian buffaloes. In 3rd World Buffalo
Congress, Bulgaria .PP:638-645.

13-Hidiroglou, M. (1979): Trace elements
deficiencies and fertility ( A review). J.
Dairy Sci., 62 (8): 1195-1206.

14-EL-Taweel, A. A. (1982): Assessment of
certain biochemical indices and their
correlation to fertility in buffalo-cows and
cows. Ph.D.Sc., Thesis, Fac.Vet.Med,Cairo
University.

15-Sato, N. and Henkin, R. J. (1973):
Pituitary gonadal regulation of cupper and

zinc metabolism in the female rat. Amer.
1. Physiol., 225: 508-512.
16-McDonald, L. E. (1985): Veterinary

Endocrinology and Reproduction. 4th Ed.,
Lea and Fibger. Philadelphia, U.S.A.

17-Osman, M. M.; El-Naggar, A. M.; Farrag,
A. A. and Shehata, S. H. M. (1984):
Ovarian inactivity among Egyptian cows
and buffaloes.(B. blood analysis). Assuit
Vet.Med.J., 14 (28): 219-223.

18-Hunter, A. P. (1977): Some nutritional
factors affecting the fertility of cattle.
NewZealand.Vet. J., 25 (11): 305-307.

19-Mabrouk, E. A. and Hussein, M. M.
(1998) : Levels of some trace elements in
saliva and serum of buffaloes in relation to
the ovarian status. Egyption Soc. Anim.
Reprod.& Fert. Tenth Annul Congress., 3-
5 Feb.( 1998)pp:213-218.

20-Radwan, Y. M.; Wafaa, E.Mohamed; M.
M. AbedlHady; Anwar, M. A. and Ismail,
A. A. (1991); The concentrations of some
minerals in the plasma, ovarian and uterine
tissues of the non-pregnant buffaloes.
Egypt. Soc. Anim. Reprod. Fertil,, Jan, 12-
14. PP:16-22.

21-Abdel-Fattah, A.H.; Fl-Anwar, A. H.;
Mobarak, E. A.; Aboul-Ela, A. and
Ibrahim, S. S. (1995): Levels of some
hormones in saliva and serum with special
references to ovarian status in cows. Vet.
Med. J. Giza, 43: 397-400.

22-Hoekstra, W. G.; Suttie, J, W.; Ganther,
H.S. and Walter Mertz, M. D. (1974):
Trace elements metabolism in animal. 2nd
International Publisher in Science and



Sackran et al., 137

Medicine. Chamber of Commerce 26-Farrag, A. A. (1978): Ovarian syndrome in
Building. Baltimore, Maryland 210202. cows and buffaloes with special references

. " . e rtain infertility problems. Ph.D.
23-Laing, J. A. (1979): Fertility and infertility to cel : .
in domestic animals. 3rd Ed. Braillierex  1hesis, Fac.Vet. Med. Assuit Univ.
Tindall, Castell ltd., London. 27-Madhavan, E. and Lyer, C.P.N. (1993):

24-Kaneko, J. T.; Corneluis, C. E.; Finco, D. Treatment of anoestrus in crossbreed cattle

ith Cobalt, Cupper and Hormones.
R.; Charles, C. C. and Rosol, J. J. (1989): bade , .
Clinical  Biochemis of  Domestic Indian J. Anim. Repred., 14 (2): 125-132.

Animals. 4th Ed., Academic Press limited- 28-Youssef, R. H.; Awad, Y. L.; Zaki, A. A.
London and Bedair, L. H. (1988): Effect of

25-Hidiroglou, M. and Shearer, F. (1978): selenium treatment of buffaloes during late

: ! A pregnancy on .serum gonadotrophines.
Concentrations of manganese in the tissues Assuit Vet. Med. J., 20: 35-40,

of cycling and anoestrous cows. Canad. J.

Comp. Med., 40: 306-311, ) :
T e - -] -"d *<= - - < -
Apiglagl) Altadl g adll Al gSa uﬂ;ﬁhmm\ﬁ A552005) Aga ol iy Cilud
o o 4
P, s aaal ¢ el a5 dama ¢ G S S uad Jaaa
‘._,.Jl.,«_\sl_,ja_ Tl Cigad dgna
|
w&\Y-ooﬁhhﬁchﬂJus}wMy\;°° 2e Je v.'.:;._ﬁ”hhc-‘_)__\j?:.\
eliae M el Gasill - 5 Al asill - o gl ALATH Uladl - o s JSILNEN 4l
; ; _ Lo gead g adalall dgliidnl
agsal lggle W Agisk ) Al 4 ndd g3 T Sing 33V amy aaad T 0 it il
Q_,Yiin_,.;.dl;?a_,abﬁiujlhﬂ Qﬂdﬁ‘yﬂ&w*ﬁéﬂ&‘am@_,-
Gl Sy ga panal Glo OIS Eus g LIS i i ely il cYal de gane a0 )Y a2
50l e Ll Las 3 3 Cela W Yl e yana oay 10 Ladie o Ll Ao genall - Aaoals
Ofe gandl SYla @ ydiel g - Gl dhiayga el Ce il el aweall Gapall e (LS G
ClS g Col gaa Vo Lh.uc-_,mtlc._,‘%all¢(Olﬁ_\"vum_,)lhghhnlcy.;‘“@m‘_, UJJY|
S et (s elude COlS g adaall Goaisy e 1 G 3355 AP LAY ) sela pae (e ilad
|J§‘J'(d.ulmmw)4sﬂﬂ|aﬁh e g L bl eliae Y e Apa je pal el
:Li...n..:ég..ﬂu}al_).:.i_)_,.@J&Q.aulaﬁuﬂﬁuﬁaﬂ:\.nwﬂjlsf\T'LAJJ:_,L.}IJJ‘L:M\
&QE@;(@,MIM!&W)I\;M.Mc.:)..\:n_,s_»..asm!__,a_i‘,.b_,sfa.m
Ol mh o 558l Oo Sl Wl y il Bide i) Ay oyl
a8 el 138 a2il g die el Juall Cle gl 038 (S (e a3 Cilige 2al o5
(J.}Ja]l_’-_};l_b.h.“- o 50 -uuLs.'\Jl)u_b_,i_)JUJ clnall Lia pad g 40308 ualiall o
: ool LS Lpsle Jomaial il S gl 5 530 abacial g oty
il Gt o Ay g @3 SYLall A gana 3 Spiaddl g o @il Giaidl palie <l fue (LS
¢ e ganall pla S O it 51 aall jaie yediy ol sy ol paadl <3 QU gall 8 L
Jra yaial sl y Glafaall J gads Lleaall L 5l C¥ladl 4 jeabiall 238 Sy ine (IS Lai
-MLABQUI_,MQ:.WG&@:@E&:QP&|
Fh&“w@tﬁm".‘-ﬁd_,uUJULJJNhLmlsJJJM‘,J‘MllMUAL)M
q@ﬂ‘}lﬂoh&ﬁJhdey\;u LM‘W|UJ|3JJW|





