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Summary

This study investigated the effect of L-carnitine on IgG and GGT levels in cows receiving L-carnitine
during the last three weeks of pregnancy and on the parturition and their newborn calves. The study
involved 20 cows and their calves. Animals were divided into two equal groups; cows in L-carnitine group
subcutaneously received 3 injections of 1g/cow/day of L-carnitine weekly intervals during the last three
weeks of gestation, at the parturition (0 day) and control group received placebo during the same period. All
cows and newborn calves were blood sampled on the 1 and 3 days after birth in order to determine IgG,
total protein and albumine and GGT concentrations. The concentrations of 1gG, total protein, albumine, and
GGT. The values were similar in cows of both groups but calves in L-carnitine group had higher GGT levels
onday 1 and 3 and IgG level on day 3 whereas IgG level was higher in control calves on day 1. As a result,
L-carnitine injection in pregnant cows did not cause a significant change in IgG, GGT, total protein and
albumine levels in cows and their newborn calves.
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Prepartum Donemde L-Carnitine Enjeksiyonlarinin, inek ve Buzagilarda
Plazma 1gG Diizeyi ve Gamma-Glutamyltransferase (66T) Aktivitesine Etkisi

Ozet

Bu calismada, gebeligin son lg¢ haftasinda ve dogumda L-carnitine uygulanan inekler ve bunlarin
buzagilarinda plazma IgG ve GGT seviyesi arastirildi. Calisma 20 adet inek ve bunlarin buzagilarinda
yapildi. Hayvanlar iki esit gruba ayrildi. L-carnitine uygulanan ineklere, gebeligin son lg¢ haftasindan
doguma kadar birer hafta araliklarla ve dogumun gerceklestigi giin (0. gtin) 1 g/hayvan/giin dozunda L-
carnitine subkutan yolla uygulandi. Kontrol grubundaki ineklere ise subkutan yolla placebo uygulandi.
Bittin inekler ve yeni dogan buzagilardan dogumdan sonraki 1 ve 3. giinlerde kan alindi. Alinan kanlarda
IgG, total protein, albumin ve GGT seviyelerine bakild. iki gruptaki ineklerde benzer sonuclar bulundu. L-
carnitine uygulanan ineklerin buzagilarinda 1 ve 3. giinlerdeki GGT oraninin kontrol grubu buzagilarina
gore yiksek oldugu tespit edildi. 1gG seviyesinin 1. giinde kontrol grubu buzagilarda, 3. giinde ise L-
carnitine uygulanan ineklerin buzagilarinda daha yiiksek oldugu gorildi. Sonug olarak gebe ineklerde L-
carnitine uygulamalarinin ne ineklerde ne de bu ineklerin yeni dogan buzagilarinda 1gG, GGT, total protein
ve albumin parametrelerinde 6nemli bir degisiklige yol agmadigi kanisina varildi.
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INTRODUCTION

Passive immunisation of new-born calves is
very important because calves are born agamma-
globulinemic due to the lack of placental transfer
and the risk of exposure to infectious agents
(bacteria, virus, and parasites) is remarkably high
during first days of life **. The only natural way of
the passive immunization is colostrum which
contains all antibodies existing in the maternal
serum. It is well known that antibodies in
colostrum are 8 times higher than that of maternal
serum 4. Colostrum feeding should commence
within 6 hours of parturition for satisfactory
immuntransfer because intestinal transfer of anti-
bodies decreases due to gut closure as calf ages.
Therefore calf has to receive colostrum as much as
10% of its body weight within 24 hours of life '*. It
is well documented that IgG is the dominant
immunoglobulin in ruminants and that hypo-
gammaglobulinemic calves have a high risk of
morbidity and mortality **.

Gamma-Glutamyltransferase (GGT) enzyme is
synthesised in bile duct, liver, kidney, pancreas
and small intestine and is known to play role in
gammaglobulin transfer in early life by enhancing
IgG absorption in the small intestine 7%. It has been
shown that following colostral ingestion, serum
immunoglobulin concentrations increased.
Similarly, the enzyme GGT, whose concentration
in the colostrums is very high, is also absorbed by
intestine and gets to calf serum °. Studies have
shown that calves received adequate colostrum
had high serum GGT concentration and a positive
correlation between IgG1 and GGT concen-
trations """’

Carnitine exists in nature in the form of D and L
and only L form is important for both human and
animals . L-carnitine has a great role in trans-
forming fatty acid into mitochondrion energy by
forming long-chain free fatty acid and esters. -
oxidation transforming fatty acid into energy does
not occur when carnitine synthesis is hindered 2.

L-carnitine has a role in intestine absorption by
means of energy formation and increasing passive
diffusion. L-carnitine has important functions in
supporting the immune system and protecting
against infectious diseases through activation of B
and T lymphocyte and phagocytosis 2. But to the

best of our knowledge no study exists on the
relationship between I1gG level and Carnitin in
cattle.

This study was therefore designed to evaluate
the effect of L-carnitine on passive transfer of
immunoglobulin in new-born calves.

MATERIAL AND METHODS

The study involved 20 cows in last three weeks
of gestation and their newborn calves. The preg-
nant cows were divided into two equal groups. L-
carnitine (Carnitine®, Santa Farma, Istanbul) was
given to the 1 group (n=10) subcutaneously at
dose rate of 1g/cow/day weekly intervals during
the last three weeks of gestation and on the
parturition (0 day). The 2™ group (n=10) received
placebo during the same period. Cows in both
groups were fed the same ratio consisting of hay
and concentrate (dry matter 88%, crude protein
16%, crude cellulose 14%, crude ash 9%, in-
soluble ash in HCI 1%, calcium between 0.8-
1.5%, phosphor 5% sodium 0.2-0.4%, NaCl 1%,
metabolic energy 2400 kcal/kg). Cows of both
groups were blood sampled after L-carnitine
application, on the 1 day and on the 3 day after
birth. Calves born to the selected cows were also
blood sampled 24 hours after colostrums intake
(%10 gravity body calf) and on the 3™ day of birth.
Sera was separated by centrifugation at 3000g for
10 minutes and then stored at -20°C degrees until
analyses.

Serums IgG levels (Competitive ELISA, BIOX,
Belgium), GGT activity, (DDS Diasis Diagnostic
System, Holzheim, Germany), total protein (TP)
and albumine analyses (BioMeriuex/France) were
determined spectrophotometrically using
commercial kits.

Statistical differences between the groups were
evaluated by analysis of variance (ANOVA) and
Duncan test using SPSS for Windows version 10.0.
Data were presented as meanzstandard errors, and
p values less than P<0.05 were considered
significant.

RESULTS

Plasma 1gG, GGT, total protein and albumine



concentrations of cattle received L-carnitine and
control were not significantly different on 1* and
3" days after of postpartum (p>0.05; Table 1).

Table 1. Biochemical parameters determined on 1st and 3rd
days after of parturition in cows (mean+SD)

Tablo 1. ineklerde dogum sonrast 1 ve 3. giinlerdeki
biyokimyasal parametreler

L-Carnitine Control
PARAMETERS (n=10) (n=10)
Day 1 Day 3 Day 1 Day 3
IgG (g/L) 3.2+11 3311 3.5+£17 3717
GGT (U/L) 194+88 194+9.1 194+9.1 194+59
TP (g/dL) 55+0.2 55+03 55+04 57x03
Albumine (g/dL) 29+0.1 27+0.1 29+0.1 27%0.1

Plasma IgG of day 1 was 4.5+2.3 g/L for calves
born to cows received L-carnitine and 5.7+2.2
g/Lfor calves born to control cows. This difference
was not statistically significant (p>0.05). Plasma
IgG concentrations of both groups on day 3
significantly decreased. This decrease was more
marked in calves born to control cows (2.9+1.6
g/L) when compared to the value of calves born to
L-carnitine received cows (3.4 g/L; p<0.01). GGT
activity levels of both groups were not significantly
different and the concentration increased in both
groups on day 3 when compared to the value of
day 1. Total protein concentration of calves born
to control cows was insignificantly lower than the
level of calves born to L-carnitine group (p>0.05).
Albumine concentration of both groups did not
significantly different (Table 2).

Table 2. Biochemical parameters determined on 1st and 3rd
days after of birth in calves (mean+SD)

Tablo 2. Buzagilarda 1 ve 3. giinlerdeki biyokimyasal
parametreler

L-Carnitine Control
PARAMETERS (n=10) (n=10)
Day 1 Day 3 Day 1 Day 3
IgG (g/L) 45+23 34+11 57+22 29+16
GGT (U/L) 28114664 330.0+49.5 251.4+709 307.9+78.2
TP (g/dL) 57+16 7.0+09 49+13 7.2+10
Albumine (g/dL) 5.0+0.8 58+0.9 55+0.7 5.6+08
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DISCUSSION

Colostrum enhances the immune system of
new borns and protects them against infections **.

The enhancing effects of L-carnitine on
immune system have been investigated by many
researchers &', But L-carnitine supplementation
during pregnancy and its effect on plasma IgG
concentration is not detailed in cattle.

In our study IgG level of control group was
higher than the L-carnitine group on 1* day but an
obvious decrease was noted in calves of control
group on the 3“day of parturition when compared
to L carnitine. Plasma 1gG level in calves is
expected to decrease after first day of life as
reported here 2%, but L-carnitine supplementation
slightly maintained high level beyond the first day
of life as compare to control group.

Although GGT activities of cows in both groups
were similar the activity in calves born to cows
received L-carnitine was higher than the control
group. This finding may support the L-carnitine
effect on IgG concentration especially on the
value of the 3" day. Enhancing effect of L-carnitine
on immune system was previously reported by
researchers &* but no study is available about the
relationship between L-carnitine and plasma IgG
level in calves. Andrea % reported that GGT
activity of newborn calves peaked up at first 12
hours of birth and then decreased by 40% within
24 hours of birth. Studies have demonstrated
positive association between GGT and 1gG 7*.

A positive correlation between immunglobulin
and total protein level within first 24 hours of life
was reported **. Total protein and albumine
concentration of day 1 was lower than the value
of day 3 in calves in this study. This maybe related
to colostrum intake as colostrum intake increases
plasma protein and albumine concentration **. In
our study negative association existed between
plasma protein and albumine concentration and
IgG level on the 3 day in both groups of calves.

As a result, L-carnitine injection in pregnant
cows did not cause a significant change in I1gG,
GGT, total protein and albumine levels in cows
and their newborn calves.



12

The Effect of L-Carnitine Injection...

10.

11.

12

13.

14.

REFERENCES

Logan EF: Neonatal immunity with particular reference to
colostrum. Cattle Pract, 4, 273-84, 1996.

Hall GA, Jones PW, Morgan NJH: Calf Diarrhoea. In,
Andreaw SAH (Ed): Bovine Medicine. Blackwell Scientific
Publications, London, pp 154-189, 1992.

Blood DC, Radostits OM: Diseases of the Newborn,
Veterinary Medicine. Bailliere Tindall, London, pp 95-
121, 1989.

Coles EH: Clinical Pathology, Saunders Comp,
Philadelphia, pp 140-141, 1986.

Pedersen RE, Paulrud CO, Trucker WB: Influence of
bovine antiserum (Bo-Bac 2x) injection on colostral
immunglobulin G absorbtion in neonatal dairy calves. J
Dairy Sci, 83, 2829-2833, 2000.

O’Kelly JC: Serum immunglobulin concentrations in
genetically different types of suckling beef calves in a
tropical environment. Aus Vet J, 68, 261-268, 1991.
Bogin E, Avidar Y, Shenkler S, Israeli A, Spiegel N,
Cohen R: A rapid field test for the determination of
colostral ingestion by calves, based on Gamma-
Glutamyl-transferase. Eur | Clin Chem Biochem, 31, 695-
699, 1993.

Braun )P, Tainturier D, Laughier C, Benard P, Thouvenot
JP, Rico AG: Early variations of blood plasma
gammaglutamyl-transpeptidese in newborn calves a test
of colostrum intake. / Dairy Sci, 65, 2178-2181, 1982.
Johnston NA, Parish SM, Tyler JW, Tillman CB:
Evaluation of serum y-glutamyltransferase activity as a
predictor of passive transfer status in crias. / Am Vet Med
Assoc, 211, 1165-1166, 1997.

Batmaz H, Kennerman E: ishalli buzagilarda alkaline
phosphatase, aspartateaminotransferase ve gamma
glutamyltransferase aktiviteleri. Hayvancilik Arastirma
Dergisi, 2, 11-13, 1992.

Meier PJ: D-Carnitin, harmlos? In, Gitzelmann R ,
Baerlocher K, Steinmann B (Eds): Carnitin in der Medizin.
Schattauer, Stuttgart, New York, pp 101-104, 1987.

. Gerondaes P, George K, Akbertei MM, Agins L: Fatty acid

metabolism in hepatocytes cultured with hypolipidaemic
drugs. Biochem J, 253, 161-167, 1994.

Kopec B, Fritz IB: Comparasion of properties of carnitine
palmitoyltransferase | with those of carnitine
palmitoyltransferase I, and preparations of antibodies to
carnitine palmitoyltransferases. J Biol Chem, 248, 4069-
4079, 1973.

Klingenberg M, Bode C: Some aspects of the role of
carnitine in fatty acid oxidation. In, Wolf G (Ed): Recent

20.

21.

22.

23.

24.

25.

26.

Research on Carnitine: Its Relation to Lipid Metabolism.
Mit Press, Cambridge, Mass. 1965.

.Harmeyer J, Schlumbohm C: Die physiologische

Bedeutung von L-Carnitin und Effekte von
Carnitinzulagen bei Haustieren. In, Vitamine und
Zusatzstoffe in der Erndhrung von Mensch und Tier.
Symposium, Jena-Thiringen, pp 42-61, 1997.

.Newton G, Burtle GH: Carnitine in food animal

production. In, Carter AL (Ed): Current Concepts in
Carnitine Research . Boca Raton FL, CRC Press Inc, pp
59-76, 1992.

. Uhlenbruck G: L-carnitine and the immune system: from

the mode of metabolism to the modulation of
membranes. In, Seim H, Loster H (Eds): Carnitine-
Pathobiochemical basics and clinical application. Ponte
Press, Bochum, pp 47-60, 1996.

. Uhlenbruck G, Van Mill A: Immunologische Experimente

mit L-Carnitin: Neue, sportmedizinisch relevante Aspekte?
Dtsch Z Sportmed, 43, 1-7, 1992

.Joshi VB, Saini SS, Sodhi SS: Serum protein,

immunglobulin and haemolytic complement levels in the
sera of buffalo neonatales. Indian | Anim Sci, 62, 728-
731, 1992.

Besser TE, Gay CC, Pritchett L: Comparison of three
methods of feeding colostrum to dairy calves. | Am Vet
Med Assoc, 198, 419-422, 1991.

Arda M: Neonatal buzagilarda ishaller ve neonatal
bagisiklik. Etlik Vet Mikrob Derg, 6, 143-166, 1988.

Boyd JW, Boyd AJ: Computer model of the absorbtion
and distribution of colostral immunglobulins in the
newborn calf. Res Vet Sci, 43, 291-296, 1987.

Andrea W: Experimentelle Untersuchungen zur Eignung
der y-Glutamyltransferase-Aktivitit im Blut von Kélbern
zur Uberpriifung der Kolostrumversorgung. Diss Tierdrzt!
Hochsch Hannover, 2003.

Giingor O, Bastan A, Erbil MK: The Usefulness of the y-
glutamyltransferase-activity and total proteinemia in
serum for decection of the failure of immune passive
transfer in neonatal calves. Revue Med Vet, 155, 27-30,
2004.

Dobbelaar P, Noordhuizen JPTM, Van Keulen KAS: An
epidemiological study of gammaglobulin levels in
newborn calves. Prev Vet Med, 5, 51-62, 1987.

Steffen S, Tietz G, Grunert E: Untersuchungen des
Gesamteiweissgehalts und der y-Glutamyltransferase (y-
GT) bei Kélbern in den ersten 14 Lebenstagen und ihre
Bedeutung fiir die Voraussage des Gesundheitszustandes
in den ersten 2 Wochen post natum. Dtsch Tierdrztl
Wschr, 104, 269-340, 1997.



