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Incklerde Tohumlama Sonras: 21 Giin Boyunca Kan Serumu Ve Plazmasi Cinko (Zn) Ve Bakir (Cu)
Diizeylerinin Gebelik Bakaimindan Degerlendirilmesi

OZET

Bu ¢alismada, ineklerde tohumlama sonrasi 21 giin boyunca kan serumu ve plazmasi cinko ve bakir diizeyleri
bakinundan, erken gebelik doneminde, gebelerle gebe kalamayanlar arasinda bir iliskinin olup olmadiginin
arasurmasi amag¢lanmigtir. Serum igin 5 gebe, 5 gebe olmayan; plazma igin de 5 gebe, 5 gebe olmayan olmak tizere
toplam esmer 1rki1 20 inek kullamldi. Ineklerden, tohumlama giinii baglanarak, 21 giin boyunca haftada 3 kez olmak
iizere, vena jugularisten her defasinda 10 cc kan alind1 Cinko ve bakur dizeyi atomik absorpsiyon cihazi ile.
progesteron (P4) diizeyi ise RIA ile tayin edildi.

Kan serumu cinko degerlerinin 0.33 + 0.13 ile 0.75 + 0.14 mg/L, kan plazmast ginko degerlerinini ise 0.72
0.15 ile 1.23 + 0.17 mg/L arasinda degistigi ve plazmanin, daima serumdan daha yiiksek oranda ¢inko bulundurdugu
tespit edildi. Bakir konsantrasyonu da serum ve plazmada sirasiyla 0.64 + 0.08 - 0.77 = 0.02, 0.46 = 0.02 - 0.64 =
0.02 olarak Zn'nun tersine serumda daha yiiksek oranda bulundu. Gebe kalan ve kalamayan hayvanlarin kan serumu
Zn seviyeleri, aym giinler arasinda karsilasunldiginda 4. giinler (P<0.025) disinda fark énemli bulunmadi. Plazmada
ise gebe kalanlarla gebe kalamayanlann Zn seviyeleri ayn giinler arasinda 9 (P<0.025), 18 (P<0.05) ve 21. (P<0.005)
giinlerde farkin 6énemli oldugu goriildi. Gebe kalanlarda kan serumu Zn degerleri diizensiz olarak seyrederken
plazma Zn degerinde 18 ve 21. giinler 6nemli artiglar tespit edildi. Yirmibir giin boyunca alinan orneklerin toplam Zn
degerleri, serumu incelenenlerde gebe kalanlarla kalamayanlar arasindaki fark 6nemli bulunmazken, kan plazmasinda
farkin onemli (P<0.05) oldugu gorildii. Cu ise sadece plazmada gebe kalanlann 1.giiniinin kalamayanlann 4 ve
5.giinlerinden Onemli derecede (P<0.05) yiiksek bulundu. Cu serum ve plazma diizeylerinin ise gebe kalanlarla
kalamayanlar arasinda istatatistiksel anlamda farkli olmadigx tespit edildi. Zn ve Cu arasinda da plazma ve serumda
iliski bulunmazken erken gebelik teshisinde dnemli bir kriter kabul edilen, progesteron ile Zn arasinda serumda gebe
kalamayanlarda, Cu ile plazmada gebe kalanlarda iligki negatif ve 6nemli bulundu. Sonug olarak; Zn gebeligin ilk
doneminde, gebe olmayanlarin aym giinlerine gore daha yiiksek oldugu ve gebeligin erken safhasinda dnemli rol
oynayabilecegi, Cu'in ise gebeligin baglangicinda énemli bir degisiklik gostermedigi kanaatina varildi.

Analuar kelimeler: Zn, Cu, gebelik, serum, plazma ve inek.

SUMMARY

This study was undertaken (o examine serum and plasma Zn and Cu levels during 21 days after insemination.
Presence of any relationship in plasma and serum concentrations of these trace elements between pregnant and non-
pregnant cows was also investigated. The study was conducted on a total of 20 Swiss Brown cows. Equal number of
pregnant and non-pregnant cows were used for serum and plasma extraction. Blood samples (10 ml) were collected

#Bu ¢aligmann Zn ile olan kismi L.Ulusal Cinko Kongresinde (12-16 Mayis 1997, Eskigchir) teblig olarak sunulmustur.
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three times a week from the jugular vein during 21 days afler insemination. Zn and Cu concentrations and
progesterone (P4) levels were determined using atomic absorption unit and RIA, respectively,

Serum Zn levels ranged from 0.33 £ 0.13 (0 0.75 £ 0.14 mg/L and plasma Zn levels from 0.72 £ 0.15 10 1.23 +
0.17 mg/L. The plasma Zn levels were always higher than those seen in the serum. Cu levels were found to be
between 0.64 £ 0.08 - 0.77 = 0.02ng/L in scrum and between 0.46 + 0.02 - 0.64 £0.02 ng/L in plasma. The serum Cu
levels were always higher than those of the plasma. The only significant differences (p<0.05) in serum Zn levels were
observed on the day 4 between pregnant and non-pregnant cows, The results showed that plasma Zn levels
significantly differed between the pregnant and non-pregnant cows on the days 9 (p<0.05). 18 (p<0.05) and 21
(p<0.003). In the pregnant cows, there were flucluations in the serum Zn concentrations, but increases in those of the
plasma on the days 18 and 21. The ditference between the total serum Zn values of the blood samples collected during
21 days from pregnant and non-pregnant cows was found to be non-significant, but difference between the total
plasma Zn values of the samples collected for the same period from other pregnant and non-pregnant cows was
significant (P<0.05). Day 1 plasma Cu levels of the pregnant cows were found to be significantly higher than those
detected on the days 4 and 5 of the non-pregnant cows (p<0.05). Serum and plasma Cu concentrations were not
significantly different between the pregnant and non-pregnant cows. There was no correlation between serum and

plasma Cu and Zn levels. Negative correlations were found in the serum Zn and P4 levels of the non-pregnant cows
and plasma Cu and P4 levels of the pregnant cows.

In conclusion, the findings that plasma Zn levels were higher in early period of the pregnant cows than non-

pregnant ones indicates that Zn has an important role in early pregnancy in cows. However, Cu concentrations did not
show any significant variations in the early period of pregnancy.

Keywords: Zn, Cu, pregnancy, serum, plasma and cow.

INTRODUCTION

Zinc (Zn) and copper (Cu) are essential trace recocdedl (27). In addition, | sevesl a,b"”i“" cases in
elements for healthy nourishment and con(;inualionalof g)uw?l'e;li?:scsng 3m?;rg; l;;;ict:fg: s;uzl?]”;;‘:l l(g:llz'llt::ll:l(i
reproduction  functions in  domesticated animals. R P i ’
Reduced fertility rate, disruption of ovulation, failure in ggylgr;‘/;?i;?ﬁ?;la;fn :::tsil Lgi;‘{‘;i I(():e:"lﬂl]‘(’;;;;( 113_)‘
fertilisation, foetal developmental disorders, embryonic iml))lortamroles in ferlilgifalion Sl emt;ryonal survivzldy
death, dysfunction of endocrine glands, suppression of ’ : ’
different stages of the oestrous cycle, suboestrus, This study was undertaken to examine serum and
anoestrus, dystocia, excessive hemorrhage during plasma Zn and Cu levels during 21 days after
parturition, foetal death in rats, reabsorption of foetus insemination in pregnant and non-pregnant cows.
and retained placenta are commonly encountered Presence of any relationship in plasma and serum
symptoms in the absence of these trace elements (1, 4, concentrations of these trace elements between pregnant
5,7, 10, 12-14, 16-18, 20, 23- 26, 30, 31). and non-pregnant cows was also investigated.

Although there have been several studies on .
plasma Zn zu!\:d Cu levels before and late in pregnancy, MATERIAL AND METHOD
few attempts have been made during early pregnancy in
cows (7, 22, 28). Dufty et al (8) have shown that Zn
levels Nuctuate before pregnancy, but remain relatively
stable following pregnancy in cows. It has also been
reported that Zn and Cu levels are higher in pregnant
hl::ly::u;: ::,r:lnljllil;;;[) e} seit A Qibsg OF AgS non-pregnant (n=5) cows for the plasma extracuon. All
JLEES . ' cows were housed under the standard conditions and fed
with a ration containing hay and milk teed produced in
the Elazig Feed Factory. Commencing on the day ol
insemination, blood samples (10ml) were collected [rom
the jugular veins of all cows three times a week for 21

This study was undertaken at the Rescarch and
Practising farm of Firat University on a total ot 20
Brown Swiss cows ageing between 3-3 years. The blood
samples of 5 pregnant and 5 non-pregnant cows were
used for serum and of remaining pregnant (n=3) and

Madhavan and lyer (21) gave anoestrus cows and
heifers some trace elements including Zn and Cu for 20
days and determined oestrous (81.25% and 72.5%,
respectively) and pregnancy rates of these animals to
increase 51% in both groups within the next 28 days. In

a previous study, repeal breeder cows were given 5.5 days. Heparinised tubes were used lor plasma collection
mg/kg ZnSO4 for 21 days and 51% pregnancy rates was and those for serum  samples  contained  no

anticoagulant. The blood samples for plasma extraction
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were immediately centrifuged at 4°C for 20 mins at
3000 RPM and stored at -20°C until assayed. The
remaining blood samples were left for coagulation at
room temperature for two hours. Their serum content
was then transferred to fresh (ubes, centrifuged (as
above) and kept at 20°C until analysed.

Zn and Cu concentrations were determined usin g
atomic absorption spectrophotometer according to the
method of Saxena and Gupta (26). Plasma P4 levels

were measured by the use of RIA (Coate-d-A-Counl®,
Diagnostic  Products Corporation, DPC, USA) as
previously described (2, 19). P4 is an important
hormone in determination of pregnancy and various
reproductive functions (3). On the day 21, the cows
showing P4 levels 1 ng/ml and <1 ng/ml were
considered as pregnant and non-pregnant, respectively.
These findings were corrected with rectal palpation of
the cows at the end of two months.tudent's t-test and
correlation regression were performed on the data using
StatView 512+TM package program (11).

RESULTS

Serum and plasma Zn and Cu values and their
relationships in the pregnant and non-pregnant cows
during 21 days following insemination are summarised
in Tables 1, 2 and 3. No significant variations were
found in serum Zn levels between the pregnant and
non-pregnant cows (Table 1). Plasma Zn levels were
significantly different between the pregnant and non-
pregnant animals (p<0.05; Table 2).

The only significant differences (p<0.05) in
serum Zn levels were observed on the day 4 between
pregnant and non-pregnant cows (Figure 1).
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Figure 1. Serum Zn and Cu levels during 21 days following
insemination. * : P<0.05, student'’s t test.

The results showed that plasma Zn levels
significantly differed between the pregnant and non-
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pregnant cows on the days 9 (p<0.05), 18 (p<0.05) and
21 (p<0.005; Figure 2). Correlations between the serum
Zn and P4 concentrations and plasma Cu and P4 levels
are shown in Figures 3 and 4, respectively.
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Figure 2. Plasma Zn and Cu levels in the pregnant and non-
pregnant cows.
*: P<0.05; **:P<0.01 using student’s  test
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Figure 3. Correlation between serum Zn and P4 levels in the
non-pregnant Cows.
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Figure 4. Correlation between plasma Cu and P4 levels in the
pregnant cows.
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Table 1. Mean + SEM scrum zinc, copper and progesteronc levels during 21 days following insemination, (n=5).

i e e S ——

Post- Scerum Serum Serum Serum Scerum Serum
insemination  nonpregnant  nonpregnant pregnant pregnant progesteronce progesterone
days Zn Cu YA Cu nonpregnant pregnant
1 075+0.142 071006 ¢45+0110b0  077+£002  037+0.13 0.16 + 0.04
4 0.50+0.10" 071 £0.07 0.33 + 0.10% 0.71 £0.02 0.41£0.14 0.22+0.58
6 0.50+0.13 0.50+0.14 - 0.99 + 0.57 0.66 +0.14
8 0.60+020¢  0.69+0.07 0.49 = 0.09" 0.66 + 0.03 1.93 +0.57 1.58 £ 0.45
10 0.48 +0.12 0.71 £0.03 0.39 = 0.094 0.68 + 0.02 3.02x1.24 2.18 +0.74
12 0.54 +0.134 - 0.48 £0.12 . 3.46 +0.98 2.37 2 0.45
14 0.48 £0.13 0.77 £ 0.07 0.57 +0.25 0.69 + 0.04 5.05+1.27 2.72 + 0.64
16 0.33+0.13¢  0.68 £0.03 0.37 +0.07 072+0.05 4.24+129 457+ 1.62
18 056+ 01287  0.73£0.06 057 +0.164 0.64 = 0.04 2.59 £0.96 452+1.13
21 0.73 £0.15 0.64 = 0.08 0.68 £ 0.21 0.66 £ 0.05 0.54 £ 0.12 2.51 =0.67
t value Zn: P>0.05, Cu: P>0.05

a, b, c. e, [: P<0.05; d : P<0.005 using student's t test

Table 2. Mean + SEM plasma zinc, copper and progesterone levels during 21 days following insemination, (n=5).

!’ost- Plasma Plasma Plasma Plasma Plasma Plasma
insemination nonpregnant nonpregnant pregnant pregnant progesteronc progesterone
days Zn Cu Zn Cu nonpregnant pregnant
1 0.86+0.12 0.51+018b 094 +0.128b 0.64+002 0.14+0.04 0.13 £ 0.01
4 0.85+0.13 0.54 £0.03 0.98 + 0.13€ 059%0.03 0.24x0.09 0.52 = 0.22
7 0.89 £ 0.12 0.53+0.03 0.77 = 0.10&d.€ 0.56+0.02 0.89+0.28 1.50 £0.37
9 0.72+0.15 0.46 = 0.022 097 +0.13 054+0.05 1.23+0.34 1.86 +0.24
11 0.85+0.16 0.48 + 0.05P 0.84+0.16 055+0.04 136+0.18 2.29+0.38
14 0.82+0.14 0.56 + 0.06 0.75 £ 0.15 052+0.03 2.06x0.18 2.75%0.61
16 0.84 +0.13 0.55 £0.07 1.04 +0.27 0512003 1.96+0.17 356 +0.56
18 0.74 £ 0.15 0.50 +0.08 1.16 + 0.14b-c.d 056+0.06 2.37+0.38 296 051
21 0.77 £ 0.11 0.51 £0.08 1.23 +0.17¢ 055+0.04 0.27x0.13 3.29+0.65
t value Zn: P<0.05 Cu: P>0.05

a, b, ¢, e : P<0.05; d : P<0.01 using student's ( test.

Table 3. Comparison of serum and plasma zinc levels between the pregnant and non-pregnant cows during 21 days
following insemination.

Serum Plasma

Non-pregnant days Pregnant days t value Non-pregnant days Pregnant days t value
1 4 P<0.05 1 21 P<0.05
1 16 P<0.05 4 21 P<0.05
4 4 P<0.05 7 21 P<0.01
12 4 P<0.05 9 1,4,9,18,21 P<0.05
12 10 P<0.05 11 18,21 P<0.05
14 4 P<0.05 14 18 P<0.05
16 1 P<0.05 14 21 P<0.01
18 4 P<0.01 16 18,21 P<0.05
21 1 P<0.05 18 18,21 P<0.05
21 4 P<0.05 21 18 P<0.01
21 16 P<0.05 21 21 P<0.01
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DISCUSSION

Ratio and deficiency of Zn and Cu are known to
disrupt reproductive functions.  Furthermore, it is
proposed that they may play important roles in carly
pregnancy. In the present study, serum Zn levels ranged
from 0.33 + 0.13 10 0.75 + 0.14 mg/L and plasma Zn
levels from 0.72 + 0.15 10 1.23 £ 0.17 mg/L during 21
days following insemination. The plasma Zn levels
were always higher than those seen in the serum. These
resulls appear to support the concept that Zn levels may
vary in various tissue and body fluids (29). Cu levels
were found to be between 0.64 + 0.08 - 0.77 + 0.02ng/L
in scrum and between 0.46 + 0.02 - 0.64 +0.02 ng/L in
plasma. In contrast (o Zn findings, the serum Cu levels
werc always higher than those of the plasma.

It has previously been reported that plasma and
serum concentrations of Zn and Cu are higher in the
pregnant animals than non-pregnant ones (8, 22, 29).
In camels, Cu levels (55.6 mg/100 ml) increase to
99.7 mg/100 ml in the beginning of pregnancy (9).
However, Bostedt and colleagues (6) have shown that
Cu levels are not significantly different between
pregnant and non-pregnant animals. In our study, day
1 plasma Cu levels of the pregnant cows were
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