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ABSTRACT The aim of this study was to investigate the effects of twinship on the mineral matter, immunoglobulin G (IgG), and
lamb birth weight in late pregnant ewes and their lambs. The material of the study consisted of the 18 Kivircik breed
ewes, which were 130-150 days pregnant, and their 27 newborn lambs. The ewes included in the study were
divided into two groups by ultrasound as those carrying a single pregnancy (n=9) and a twin pregnancy (n=9). Body
Condition Scores (BCS) were determined and then their blood samples were taken. The lambs born from these ewes
were weighed with precision scales as soon as they were born, and blood samples were taken 24 hours after birth.
Mineral substance determination from blood samples was made by ICP-OES, and IgG determination was made by
ELISA. It was found that serum IgG and mineral matter levels were not affected by twinship in ewes (p>0.05).
Calcium (Ca) level was significantly higher in twin lambs compared to single lambs (p<0.05). There was no
statistical difference between single and twin lambs in terms of other minerals and IgG concentrations (P>0.05).
Total protein and globulin values were significantly higher in single lambs than twin lambs (P <0.05). It was
determined that single-born lambs were significantly heavier than twins (P<0.05), and while male lambs were
heavier than females, the difference between them was not statistically significant (P>0.05). As a result, it was
determined that twinship and BCS did not affect the mineral substance, total protein, albumin, globulin and IgG
levels in late pregnant ewes, while twinship in lambs affected lamb birth weight, total protein, globulin and Ca
values, but not other mineral and IgG levels. Significantly low total protein and globulin concentrations in twin
lambs suggest that these animals cannot absorb enough colostrum.
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oz ikizligin ileri Gebe Koyunlar ve Bunlarin Kuzularinda Mineral Madde,
immunglobulin G ve Kuzu Dogum Agirhg Uzerine Etkisi

Sunulan c¢alismada, ileri gebe koyunlar ve bunlardan dogan kuzularda ikizlik durumunun mineral madde,
Immunoglobulin G (IgG) ve kuzu dogum agirhig: lizerine etkilerini arastirmak amaglandi. Calismanin materyalini
gebeligin 130-150. giinleri arasinda Kivircik irki 18 adet koyun ile bunlarin yeni dogan 27 adet kuzusu olusturdu.
Calismaya alinan koyunlar ultrason ile tek gebelik (n=9) ve ikiz gebelik (n=9) tasiyanlar olarak iki gruba ayrild.
Viicut Kondiisyon Skorlar1 (VKS) belirlendi ve kan érnekleri alindi. Bu koyunlardan dogan kuzular dogar dogmaz
hassas terazi ile tartildi ve dogumdan 24 saat sonra kan 6rnekleri alindi. Alinan kan 6rneklerden mineral madde
tayini ICP-OES, IgG tayini ELISA ile yapildi. Koyunlarda serum IgG ve mineral madde diizeylerinin ikizlikten
etkilenmedigi goriildii (P>0.05). ikiz kuzularda Kalsiyum (Ca) diizeyi tek kuzulara gére énemli derecede yiiksekti
(P<0.05). Diger mineraller ve IgG konsantrasyonu bakimindan tek ve ikiz kuzular arasinda istatistiki agidan fark
yoktu (P>0.05). Tek kuzularda total protein ve globulin degerleri ikiz kuzulara gore anlamli derecede yiiksek
bulundu (P<0.05). Tek dogan kuzularin ikizlere gére anlamli derecede agir oldugu (P<0.05), erkek kuzularin disilere
gore daha agir olmakla birlikte aralarindaki farkin istatistiki agidan 6nemli olmadigi (P>0.05) bulundu. Sonug
olarak; ileri gebe koyunlarda ikizligin ve VKS'nin mineral madde, IgG, total protein, albumin ve globulin diizeylerini
etkilemedigi, kuzularda ise ikizligin kuzu dogum agirlig, total protein, globulin ve Ca degerlerini etkilerken, diger
mineraller ve IgG diizeylerini etkilemedigi tespit edildi. Ikiz kuzularda total protein ve globulin
konsantrasyonlarinin anlamli derecede diisiik olmasi bu hayvanlarin yeterince kolostrum ememedigini
diisiindiirmektedir.

Anahtar Kelimeler: Inmunglobulin, Ikiz, Ileri gebe, Mineral.
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INTRODUCTION

Mineral substances are inorganic elements having great
importance in the nutrition of living creatures,
participating in the structure of many tissues in the body,
and acting as cofactors of various enzymes. These
substances are essential nutrients for the healthy
development, growth, reproduction, and productivity of
animals. Their deficiencies lead to disruption in body
functions. The body cannot produce these substances and
should take them from external sources (Corah 1996;
Kaneko et al. 2008). Physiological conditions such as
season, pregnancy, and lactation in animals may affect
serum mineral levels (Teixeira et al. 2013). It has been
studied by some researchers considering that twin
pregnancy in ewes may also affect the mineral levels.
(Yildiz et al. 2005; Giirdogan et al. 2006; Abdollahi et al.
2013). But further research is needed.

Since the placenta does not allow the passage of
immunoglobulins in ruminants, the offsprings are born
with a low immunoglobulin level; and their
immunoglobulin levels increase within 24 hours after
colostrum intake (Quigley 2005). Therefore, an adequate
colostrum intake immediately after birth is crucial for
transferring passive immunity and increasing survival
rates (O’Doherty and Crosby 1997; Morales-dela Nuez et
al. 2011; E Hernandez-Castellano et al. 2014). It is reported
that lambs receiving an insufficient amount of colostrum in
the first hours of life are more susceptible to diseases, and
their mortality rate increases (Ahmad et al. 2000; Nowak
and Poindron 2006). Serum IgG levels of newborn lambs
have been reported to be affected by IgG levels in the ewes’
sera and colostrum and can be increased by improving the
serum IgG level of the ewes in the last 15 days of
pregnancy (Vatankhah 2013). However, it is not yet clear
how twin pregnancy affects IgG concentration in ewes and
lambs.

Birth weight was reported to affect the survival rates of
the lambs in the neonatal period and growth rate in the
postnatal period (Morris et al. 2000; Christley et al. 2003).
The effect of twinship on lamb birth weight in different
ewe breeds has been studied and found significant
(Gardner et al. 2007; Corner et al. 2013; Vural 2013).
However, further studies are necessary on the Kivircik
Breed ewes. It was reported that fetal development
accelerates in the last six weeks of gestation in ewes, and it
is a critical period because preparations are made for
lactation (Abdelrahman 2008). However, during this
period, the effects of twinship on the mother and offspring
are not clear enough. Therefore, in this study, it was
investigated whether twin pregnancy has a reducing effect
on mineral matter, IgG and lamb birth weight in late
pregnant ewes and their lambs.

energy twice a day 1 kg per animal, and oat grass, twice a
day 2 kg per animal. Drinking water and lick stone
containing minerals (Ca, Mg, P, K, Na, Mn, Cu, Zn, and Co)
was held ready in front of the animals. Table 1 shows the
analysis of the ration content and ration nutrient given to
animals.

Table 1. Ration Content and Ration Nutrient Analysis (%).

Ration Content Ration Nutrient Analysis

Oats hay % 62

Barley % 19.5
Corn % 8

Cottonseed meal % 2.2
Sunflower meal % 1

Molasses 2

Limestone % 0.6
Salt % 3.2
Dry matter kg 2.81
Crude protein % 13.9
Metabolized energy Mcal 2.56
Ca% 0.72
P % 0.42
Mg % 0.36

MATERIALS AND METHODS

The material of the study consisted of 18 Kivircik breed
ewes, which were between 3-5 years old, weighing 55.61 *
0.76 kg and 130-150 days pregnant, and their 27 newborn
lambs. This study was approved by the Local Ethics Board
for Animal Experiments of Tekirdag Namik Kemal
University, Turkey (2018/02). The animals were provided
by a private enterprise in the Silivri district of Istanbul.
The animals used in the study were administered
antiparasitic drugs at regular intervals of six months and
were housed in the same free kennel. All animals were fed
by a concentrated commercial feed that contains 14%
crude protein, 15% fiber, 3% fat, 2500 kcal/kg metabolic

63

Ca: Calcium, P: Phosphorus, Mg: Magnesium.

Sampling

The ewes included in the study were examined with a 5
MHz ultrasonography device and divided into two groups
that contain single pregnant ewes (n=9) and twin pregnant
ewes (n=9). Body condition scores (BCS) of ewes in both
groups were determined using the 5-point scale reported
by Thompson and Meyer (1994). On the same day, 10 ml
blood samples were collected from the jugular vein of all
ewes and transferred to tubes without anticoagulant. All of
the lambs born from these ewes were weighed with
sensitive scales as soon as they were born. The lambs were
kept with their mothers for 72 hours in 1.0 x 2.0-meter
compartments to get enough colostrum and were allowed
to suck their mothers within one hour of birth. Blood
samples were taken from the jugular veins of lambs 24
hours after birth.

Blood Analysis

The blood samples without anticoagulant were centrifuged
at 3000 rpm for 15 minutes, and their sera were separated.
Sera were stored in Eppendorf tubes at -80 C until
analysis. Determination of calcium (Ca), magnesium (Mg),
phosphorus (P), sodium (Na), potassium (K), copper (Cu),
zinc (Zn), selenium (Se), molybdenum (Mo) in the sera was
made by ICP-OES device (Spectro Spectro Blue SOP Model)
in Tekirdag Namik Kemal University Central Research
Laboratory (NABILTEM) according to the method reported
by Al-Jameil (2014). IgG concentrations were measured on
the ELISA device (EPOCH, BioTek) using the commercial
IgG kit (ewes IgG ELISA Kit) according to the
manufacturer's instructions (Sunred Biological Technology
Co., Ltd.). Total protein, albumin, globulin levels were
determined by measuring with an automatic biochemical
analyzer (Biotecnica Instruments BT 3500, Rome, Italy).

Statistical Analysis

Statistical analyses were performed with SPSS 22 package
program. The findings were given as mean value *
standard deviation. Shapiro-Wilk test (n<50) was used to
check whether the continuous variables in the study were
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normally distributed and when seeing the variables were
not normally distributed then non-parametric tests were
performed. Mann-Whitney U test was used to compare the
mineral matter, IgG, total protein, albumin, globulin, BCS
and lamb birth weights. P<0.05 value was considered
statistically significant. Spearman correlation coefficients
were calculated to examine the relationships between total
protein, albumin, globulin, IgG, and BCS in ewes and lambs
included in the study. The statistical significance level was
set at 5% in the calculations (P<0.05).

RESULTS

Serum Ca, Zn, Se, Mo levels in single pregnant ewes, and
Mg, P, K, Cu, Na levels were high in twin pregnant ewes,
but the difference was not statistically significant. Serum
IgG concentration was higher in ewes carrying twin
offsprings than that of ewes carrying single. However, it
was not statistically significant (P>0.05) (Table 2).

There was not statistically significant difference between
serum Mg, P, K, Cu, Zn, Se, Mo and Na levels between
single-born lambs and twin born lambs (P>0.05) (Table 3).

In terms of lamb birth weight, single lambs (5.824 + 0.964)
were determined to be born significantly heavier
compared to twin lambs (4.792 + 0.622) (P<0.05).

In terms of gender, male lambs (5.44 + 0.839) were
heavier than females (4.936 + 0.97), but the difference was
not statistically significant (P>0.05) (Table 4).

When the total protein, albumin, globulin, IgG, and BCS
values were compared between the single and twin ewe
groups, no significant difference was observed between
the two groups (P>0.05) (Table 5). As to the lambs, total
protein and globulin values were significantly higher
(P<0.05) in single lambs compared to twin lambs, but no
significant difference was observed between albumin and
IgG values (P>0.05) (Table 5).

A statistically significant positive correlation was found
between albumin and total protein, IgG, and globulin
measurements in single pregnant ewes and between
globulin and total protein measurements in twin pregnant
ewes (P<0.05). No statistically significant correlation was
found between BCS and total protein, albumin, globulin,
and IgG measurements in both ewe groups (P>0.05) (Table
6). A statistically significant positive correlation was found
between globulin and total protein measurements in
single-born lambs and between total protein and IgG
measurements in twin-born lambs (P<0.05) (Table 7).

Table 2. Some mineral concentrations in single and twin pregnant ewes.

Mineral/IgG Single (n=9) Twin (n=9) p-value
Mg (mg/dl) 2.615+0.400 2.678+0.463 0.289
Ca (mg/dl) 8.919+1.051 8.837£0.939 0.906
P (mg/dl) 6.497+2.207 8.307+1.667 0.077
K (mg/dl) 27.049+3.004 31.383+5.240 0.059
Cu (pg /ml) 0.692+0.12 0.756+0.139 0.346
Zn (pg/ml) 0.912+0.150 0.898+0.169 0.724
Se (png/ml) 0.427+0.118 0.339+0.073 0.126
Mo (pg/ml) 0.150+0.061 0.147+0.025 0.480
Na (mg/dl) 309.451+26.60 328.151+£30.094 0.409

Values were presented as Mean + SD. Statistical significance level was set as P<0.05. Mg: magnesium, Ca: calcium, P:
phosphorus, K: potassium, Cu: copper, Zn: zinc, Se: selenium, Mo: molybdenum, Na: sodium.

Table 3. Some mineral concentrations in single and twin lambs.

Mineral Single (n=9) Twin (n=18) p-value
Mg (mg/dl) 2.009+0.134a 2.063£0.275a 0.995
Ca (mg/dl) 8.479+2.0662 10.454+1.2450b 0.034
P (mg/dl) 13.973+2.743a 12.058+3.448a 0.346
K (mg/dl) 44.673+34.0852 41.100+10.7724 0.409
Cu (pg /ml) 0.368+0.0522 0.480+£0.127a 0.077
Zn (pg/ml) 1.076+0.2232 1.067+0.2242 0.906
Se (pug/ml) 0.350+0.0782 0.359+£0.051a 0.724
Mo (ug/ml) 0.152+0.0224 0.130+0.0342 0.068
Na (mg/dl) 246.680+43.7362 284.964+35.084 2 0.126

Values were presented as Mean * SD. a,b There is a significant difference between the values in the same column with no
common letters (P<0.05). Mg: magnesium, Ca: calcium, P: phosphorus, K: potassium, Cu: copper, Zn: zinc, Se: selenium, Mo:

molybdenum, Na: sodium.
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Table 4. Birth weight in single and twin lambs.

Single Twin Female Male

(=9) (n=18) p-value (n=13) (n=14) p-value

Birth weight (kg) 5.824+0.9642 4.792+0.6222 0.036 4.936x0.97) 5.44+0.839¢ 0.308

Values were presented as Mean * SD. Statistical results set to (P<0.05). IgG: Immunoglobulin G. b,c There is a significant
difference between the values in the same column with no common letters (P<0.05).

Table 5. Total protein, albumin, globulin, IgG, BCS levels in all animals.

Ewes Lambs
Single (n:9) Twin (n:9) p-value Single (n:9) Twin (n:18) p-value
Total Protein(g/L) 68.2+5.0a 63.0+5.0a 0.150 62.6+490 52.3+6.5¢ 0.030
Albumin(g/L) 38.0+3.0 35.9+2.7a 0.152 26.0+2.40b 27.9+3.30 0,420
Globulin(g/L) 30.3¥2.70a 27.0£2.702 0.065 36.5+6.0b 24.4%69¢ 0.020
IgG(mg/ml) 10.11+4.03a 11.17+5.242 0.689 5.92+1.61b 4.74+2.320b 0.328
BCS 3.50+0.45 3.0£0.45a 0.096

Statistics were presented as Mean * SD, Statistical results set to P<0.05 were considered as significant. BCS: Body condition
score. b,c There is a significant difference between the values in the same column with no common letters (P< 0.05).

Table 6. Correlations between measurements in single and twin pregnant ewes.

Single Ewes Twin Ewes
Total P Alb Glb IgG Total P Alb Glb IgG

r ,829% ,486
Alb

p. ,042 ,329

r ,429 ,257 ,943* ,257
Glb

p. ,397 ,623 ,005 ,623

r 441 ,177 ,883* ,493 -116 ,406
IgG

p. ,381 ,738 ,020 ,321 ,827 425

r -120 ,000 ,000 ,185 ,000 -478 ,120 ,485
BCS

p. ,822 1,000 1,000 ,726 1,000 ,338 ,822 ,329

Statistics were presented as Mean * SD, Statistical results set to P<0.05 were considered as significant. BCS: Body condition
score.

Table 7. Correlations between measurements in single and twin lambs.

Single Lambs Twin Lambs
IgG TOTAL P ALB IsG TOTAL P ALB
TOTAL P r ,294 ,883*
p. ,571 ,020
ALB r ,194 -,203 ,353 ,257
p. ,713 ,700 ,492 ,623
GLB r -,029 ,829* -,667 471 771 -,257
p. ,956 ,042 ,148 ,346 ,072 ,623

Statistics were presented as Mean * SD. Statistical results set to P<0.05 were considered as significant. BCS: Body condition
score.
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DISCUSSION AND CONCLUSION

It has been reported that the plasma Cu, Zn, and Se
concentrations decreased in the late periods of the
pregnancy in ewes, and it was lower in twin pregnant ewes
compared to those carrying a single pregnancy (Giirdogan
et al. 2006; Abdollahi et al. 2013). The decline reason has
been attributed to the fetus' increased demand in
advanced pregnancy (Hostetler et al. 2003). Similar to
these studies, in the present study as well, serum Zn and Se
concentrations were lower in twin pregnant ewes and
their lambs, compared to single pregnant ewes and their
lambs, even though it was not statistically significant
(P>0.05). It has been suggested that this decrease in twins
occurred because of the increase in need depending on the
number of offspring. However, in our study, Cu
concentration was found to be higher in twin pregnant
ewes and their lambs compared to single pregnant ewes
and their lambs, although it was not statistically significant
(P>0.05). According to these results, it is thought that the
demand for Cu increases in twins.

Molybdenum metabolism in small ruminants has rarely
been studied. The values of this study and the previous
researches reporting serum Mo levels in ewes (Ryssen and
Stielau 1981; Marques et al. 2011; Silva et al. 2018) are
consistent. It was higher in single pregnant ewes and their
lambs than twin pregnant ewes and their lambs in the
present study, but there was no statistical difference
between them (P>0.05). These results suggest that the
need for molybdenum increases in twin pregnancy.

Kenyon et al. (2007) reported that the serum calcium
levels were lower in triplet-pregnant ewes than twin-
pregnants, but the difference was not statistically
significant. Similarly, Yildiz et al. (2005) reported that the
calcium level of twin pregnant ewes in late pregnancy is
lower than those carrying a single fetus. In the present
study, serum Ca concentration was found to be higher in
single pregnant ewes compared to twin pregnant ewes
(P>0.05). Ca concentration was statistically significantly
higher in twin-born lambs than those in single-born lambs
(P<0.05). High Ca levels in twin-born lambs and low
calcium levels in their mothers may be related to meeting
the needs of twin offsprings.

It has been reported that serum Mg concentration
decreases significantly with the late pregnancy in ewes, it
is lower in twin pregnant ewes than in single pregnant
ewes, but there is no statistical difference between them
(Yildiz et al. 2005). Kenyon et al. (2007) reported no
significant difference between twin and triplet pregnant
ewes and their lambs. Similar to these studies, in our
study, there was no difference in Mg concentrations
between single pregnant ewes and twin pregnant ewes,
single-born lambs, and twin-born lambs (P>0.05).
However, the Mg values of the presented study were
higher than the values obtained from Yildiz et al. (2005)
and Kenyon et al. (2007). This difference is thought to be
due to Mg supplied in the diet.

It is reported that the serum Na and K concentrations
increase in the late pregnancy stage of the ewes (Dakka
and Abd-El-Aal 1992; Kulcu and Yur 2003). Yildiz et al.
(2005) as well, mentioned an insignificant increase in
serum Na and K concentrations in the late pregnancy stage
of twin and single pregnant ewes, also reported no
difference between single pregnant and twin pregnant
ewes. In our study, Na and K concentrations of the twin-
pregnant ewes were higher than that of single pregnant
ewes. But the difference between them was not significant

(P>0.05). The higher values in twin pregnant ewes may be
a sign of the adaptation of ewes to twinship. Serum Na
concentration was higher in twin lambs than single-born
lambs, and K concentration was higher in single-born
lambs than twins, but there was no statistical difference
between them (P>0.05).

Sansom et al. (1982) and Roubies et al. (2006) reported
that P concentrations in ewes decreased during pregnancy
compared to the post-pregnancy period. The serum P
concentration was reported to be significantly lower in
twin pregnant ewes than single pregnant ewes. The
decrease in P concentrations in ewes was attributed to the
increased demand for skeletal development of the fetus
(Yildiz et al. 2005). However, El-Tarabany (2012)
reported that the P concentration in twin pregnant ewes
was significantly higher than single pregnant ewes.
Similarly, also in the present study, the serum P
concentration was found higher in twin pregnant ewes
than single pregnant ewes, but the difference was not
significant. Serum P concentration of single-born lambs
was higher than the twin-born lambs, but the difference
was not significant. Differences in findings suggest that P
homeostasis in the body is complex, and new studies are
needed.

In newborn lambs, the humoral immunity is dependent on
the passive transfer of IgG taken from colostrum and is
determined by measuring serum IgG concentration
(Massimini et al. 2006). It has been reported that serum
IgG levels in newborn lambs were associated with the
health status of the animals and were higher in healthy
lambs than those who were sick and died (Ahmat et al.
2000; Gokee and Atakisi 2019). As Ahmat et al. (2000)
reported that gender did not affect IgG levels in lambs,
Alves et al. (2015) informed that twin pregnancy in ewes
and gender in lambs did not cause changes in IgG levels.
Turquino et al. (2011) reported that twinship in lambs did
not affect IgG, total protein, and globulin concentrations,
whereas Nunes (2006) stated that IgG concentrations in
single-born lambs were higher than twins. On the other
hand, Boland et al. (2005) reported that lambs born from
ewes receiving mineral vitamin supplements (Ca, P, Mg,
Na, Zn, Se, I, Mn, Co, and Vitamin E) in the last two months
of pregnancy had lower IgG levels than lambs of ewes
without mineral vitamin supplements. In the present
study, IgG levels were found higher in twin pregnant ewes
compared to single pregnant ewes, but the difference
between them was insignificant (P> 0.05). IgG levels were
higher in single-born lambs than the twins, however, the
increase was not statistically significant (P>0.05). The IgG
findings of the presented study are consistent with Ahmad
et al. (2000), Boland et al. (2005), Alves et al. (2015) and
Turquino et al. (2011) while differing from Nunes (2006).
That mineral supplements, which were in the form of
licking stones, were supplied to the ewes in the study,
confirms the thesis of Boland et al. (2005) that mineral
supplement in the late pregnant ewes decreases IgG
absorption and serum concentration in lambs. Different
results might be obtained due to differences in colostrum's
IgG level, the time of administration, and the mode of
administration.

Vatankhah (2013) has reported that BCS does not affect
IgG and total protein concentrations. Al Sabbagh et al.
(1995) and Alves et al. (2015) reported that they did not
observe a correlation between BCS and colostral IgG levels
in ewes. Similarly, in the current study, no statistically
significant relationship was found between BCS and total
protein, albumin, globulin, and IgG measurements in ewes
(P>0.05).
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Vatankhah (2013) revealed a correlation between IgG and
total protein in ewes and lambs. Similarly, in the present
study, a high positive correlation was found between IgG
and globulin in single pregnant ewes and IgG and total
protein in twin-born lambs (P<0.05). In addition, a high
positive correlation was found between globulin and total
protein in single lambs and twin pregnant ewes (P<0.05).
The current study determined that the total protein,
albumin, globulin, IgG, and BCS values in ewes were not
affected by twinship. However, the total protein and
globulin values were observed significantly lower in the
twin lambs. The variations between the studies could have
resulted from ewes' genetic differences, nutritional
differences, and the different extraction methods of IgG
and total proteins.

Lamb birth weight is significant in terms of mother
production power and lamb growth rate during the
postpartum period. It is reported that gender and birth
type (single, twin) affect the birth weight of lambs, the
male gender is heavier than the female gender, and single
born lambs are born heavier than the twin lambs (Ekiz and
Altinel 2007; Ceyhan et al. 2010). In the present study,
those single lambs were born significantly heavier than
twin lambs in points of lamb birth weight. In terms of
gender, male lambs were heavier than females, but the
difference was not significant. Similar to the findings of the
presented study, Yarali and Karaca (2004) reported that
the effect of gender on lamb birth weight was insignificant,
and the twinship was significant. In Ramli¢ ewes, Ceyhan
etal. (2010), in Zom ewes, Koncagiil et al. (2013) reported
that both twinship and gender significantly affected lamb
birth weight. The mean lamb birth weights determined in
the present study were found higher than the studies
reported above. It can be considered that the effects of
race, care, feeding, and year can cause variations in the
values.

As a result, it was determined that twinship in late
pregnant ewes could cause changes in mineral matter and
IgG levels in the form of increase or decrease, but these
levels were insignificant. Furthermore, it was determined
that twinship had a significant effect on birth weight, total
protein, globulin and Ca values in lambs, it did not affect
other minerals and IgG levels. It was determined that BCS
and twinship in ewes did not affect IgG, total protein,
albumin, and globulin levels, whereas twinship in lambs
affected total protein and globulin levels. Significantly low
concentrations of total protein and globulin in twin lambs
suggest that these animals cannot absorb enough
colostrum.
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