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Introduction

Vitamin A (C20H3O0) is an essential fat-soluble
vitamin, important for a healthy life in both man and
animals. Vitamin Ahas many physiological functions
in vision (being critical for regeneration of the visual
purple, necessary for dim-light vision), growth, cel-
lular differentiation, morphogenesis, immune response,
reproduction, transmembrane proton transfer and
gap junction communication. Its role in pulmonary
health, immune system, bone strength and skin has

been proved. The roles of retinoids in preventing
different types of cancers have been indicated in the
past decades. Green feed are the major source of
carotenoids, including β-carotene, which are
metabolized to vitamin A by epithelial cells of the
small intestine and then stored mainly in the liver. The
word retinol is commonly used by scientists when
referring to vitamin A (Olson, 2001). Retinol is the
predominant circulating form of vitamin A in blood,
and is released from the liver in response to tissue
demand in a 1:1 ratio with its carrier, retinol-binding
protein. Serum retinol can be measured in either a
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Abstract:

BACKGROUND: Vitamin A which is found in different tissues
and organs plays a particular role in detecting clinical signs in
various deficiency conditions. However, sometimes the marginal
deficiency is present in a way that clinical signs are not visible but
performance defects, such as infertility is seen. OBJECTIVES: In
this study, the normal baseline levels of vitamin Aand β-carotene in
clinically healthy camels (Camelus dromedarius) in the Yazd
province were investigated. METHODS: A total of 168 Iranian
camels of both sexes were sampled from February 2009 to July
2010. Spectrophoto-metry was used for measuring the serum
values. RESULTS: The mean±SE concentration of vitamin Aand β-
carotene were 63.9±4.7 and 9±1.1 µg/dL, respectively. Although,
the β-carotene concentr-ation was significantly higher in summer,
vitamin A was not influenced by season. No significant difference
in the serum levels of the measured parameters was observed in
different ages and sexes. CONCLUSIONS: The results of this study,
for the first time, indicate the concentration of vitamin A and β-
carotene in the camels in Iran. This finding can be used as a reference
guide for evaluation of the deficiency or excess of vitamin Aand β-
carotene in camels in Iran. Furthermore, due to the lower levels of
vitamin A and β-carotene in Iranian dromedaries during winter,
supplementary feeding of vitamin A is recommended during this
season.
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venous or free-flowing capillary blood sample. Beta-
carotene, as the most common and effective pro-
vitamin A, can serve as an antioxidant, and augments
the immune system. It has been shown to enable
immune cells to act more efficiently by increasing
lymphocyte response to mitogens, and to assist helper
T cells and natural killer cells. Resistance to some
diseases has also been observed in animals with high
circulating β-carotene levels (Kane, 2009).

Deficiency of vitamin A may be caused by an
insufficient supply in the ration or its defective
absorption from the alimentary tract. In young
animals, the manifestations of the deficiency are
mainly those of compromise of the brain and spinal
cord. In adult animals, the syndrome is characterized
by night blindness, corneal keratinization, pityriasis,
defects in the hooves, loss of weight and infertility
(Radostits et al., 2007). In animals the main recogniz-
ed function of β-carotene is as a precursor for vitamin
A. β-carotene was found to have a positive effect on
fertility in cattle; its deficiency in cattle results in
higher incidence of silent estrus, decreased concep-
tion rates, increased embryonic death and inferior
composition of colostrum (Simpson and Chichester,
1981).

In a study undertaken by Agab and Abbas (1999)
vitamin A deficiency was ranked the fifth important
camel disease with 7.5% prevalence and the peak of
occurrence during summer. The authors observed
complete disappearance of the condition during
autumn, owing to availability of green fodder as the
source of β-carotene. There are a few reports of
symptomatic vitamin A deficiency in camels includ-
ing night blindness of camel herds in Sudan (Agab et
al., 1993) and Eritrea (Gebrehiwet, 1999). There are
findings indicating that the illness may affect serum
carotenoid concentrations. However, in a study on the
serum concentration of vitamins in pneumonic
camels by Elnisar et al., (2011), β-carotene showed
insignificant changes. A few scientists studied
normal blood values of vitamin A and β-carotene in
healthy dromedary camels, worldwide (Al-Senaidy,
1998; Bogin, 2000; Mohamed, 2006).

Determination of vitamin A and β-carotene
normal values in camels is essential for diagnosis of
deficiency or excess in this animal. Yazd is a semi-
arid region in the center of Iran, and camels are
important for the people of this province because

camel meat is very popular and much consumed by
them. Due to the lack of data about vitamin A and β-
carotene in Iranian camels and also due to the
importance of camels for meat production in the
breeding areas, we studied the serum concentrations
of vitamin A and β-carotene, and the effect of season
on them.

Materials and Methods

A total of 168 camels (129 males and 39 females)
were sampled in five different zones (i.e. Yazd,
Mehriz, Tabas, Sadoogh and Meybod) in the Yazd
province. The samples were obtained from the live
and the slaughtered camels which appeared to be
healthy. Venous blood samples were obtained in two
seasons; during winter and summer of 2010 (87 in
winter and 81 in summer). The age and sex of the
camels was also recorded in sheets. Their ages were
determined on the basis of their teeth eruption
(Smallwood, 1991). The ages of camels varied form
1.5 years up to 20 years. Spectrophotometry
(Biowave, UK) was used for determination of
vitamin A and β-carotene levels according to Suzuki
and Katoh (1990). One mL of obtained sera was
mixed with one mL of ethanol. The mixture was
extracted by 3 mL of hexane, then shaken vigorously
for 30 minutes and centrifuged at 800g for 10
minutes. The absorbance of the upper hexane layer
was measured at 325 nm for β-carotene and 453 nm
for vitamin A against a hexane blank. The concentr-
ations were calculated by the subtraction of measured
values. For analyzing the effect of age on serum
values of the measured factors, the camels were
divided into three groups as G1<5 years (#50), 5
years|||£G2|||£|10 years (#91), and G3>10 years (#27).
The results were then statistically analyzed with
multifunctional repeated measures (ANOVA), using
the SPSS software. Any p Value<0.05 was considered
as significant.

Results

Values of mean ± SE vitamin A and β-carotene
serum concentrations were 63.9±4.7 µg/dL and
9±1.1 µg/dL, respectively. The results of vitamin A
and β-carotene serum concentrations versus seasons
and ages are shown in Table 1. Asignificant (p<0.05)
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difference in β-carotene serum concentrations
between the two seasons was evident (summer>
winter); however, the concentrations of vitamin Adid
not differ significantly in the two studied seasons. No
significant difference in the measured parameters
was observed between males and females. Statistical
analyses for the differences in mean serum values of
vitamin A and β-carotene in the three age groups
showed no significant difference either.

Discussion

In the present study, the mean serum value of
vitamin A was 63.9±4.7 µg/dL, whereas that of β-
carotene was 9±1.1 µg/dL. Seasonal variation of
blood vitamin Ahas been stated in camels. Scientists
have investigated vitamin A and β-carotene levels in
camel-rearing parts of the world, and different values
have been reported. Al-Senaidy (1998) reported the
mean concentration of retinol and β-carotene to be
173±5.1 µg/dL and 21.5±1.4 µg/dL, respectively; as
studied on 14 Saudi Arabian camels. Bogin (2000)
indicated a range of 30-40 µg/dL for vitamin Ain the
serum of dromedary camels. In their study in UAE,
Abbasand Ali (2001) reported a mean serum
concentration of 46.01±4.93 µg/dL for retinol.
Mohamed (2006) reported serum retinol concentr-
ation of 47.95±6.9 µg/dL in Sudanese camels under
grazing conditions. The difference in reports may be
due to different conditions of ration, management,
grazing or some unknown factors. 

According to the statistical analysis in the current
study, seasons had a significant effect on β-carotene
(summer>winter), while vitamin A values were not
influenced by seasons. In a study undertaken by
Mohamed (2006) on camels under grazing conditions,
the highest plasma retinol content was observed
during July to October. This is due to the fact that this
period is the only time in the year when camels can
consume feed containing high levels of naturally-
occurring vitamins. Ghadrdan et al., (2003a, b), and
also Afshari et al., (2008) studied the effect of season

on blood vitamin Aand β-carotene in Holstein cows,
water buffaloes and sheep in different parts of Iran. d
Different results obtained by their researches may be
due to the type of husbandry systems including diet,
and climatic conditions in the study areas.

Concentration of the measured parameters
indicated an increase in parallel with age, although
this increment was not significant. Mohamed (2006)
showed that the age directly influenced retinol
plasma levels. 

As a result, due to lower levels of vitamin Aand β-
carotene in Iranian dromedaries during winter,
supplementary feeding of vitamin Ais recommended
during this season.

Acknowledgments

The authors would like to express their gratitude
to Shahid Chamran University of Ahvaz, Iran for their
financial support to this study.

Iranian Journal of Veterinary MedicineGhadrdan Mashhadi, A.R.

IJVM (2013), 7(2):91-94 93

Abbas, T.A., Ali, B.H. (2001) Retinol values in the

plasma of the Arabian camel (Camelus dromedarius)

and the influence of aflatoxicosis. Vet Res Commun.

25: 517-522.

Afshari, G., Hasanpoor, A., Hagpanah, H.,

Amougholi-Tabrizi, B. (2008) Seasonal variation of

vitamin A and beta-carotene levels in Ghezel sheep.

Turk J Vet Anim Sci. 32: 127-129.

Agab, H., Abbas, B. (1999) Epidemiological studies

on camel diseases in eastern Sudan. World Anim Rev.

92: 42-51.

Agab, H.,  Abbas, B., Horgne, M. (1992) Vitamin A

deficiency in camels. Sudan J Vet Sci Anim Husb. 31:

9-13.

Agab, H., Abbas, B., Ahmed, H., Le Horgne, J.M.,

Saint-Martin, G. (1993) A note on vitamin A

deficiency in camels in Sudan. Sudan J Vet Sci Anim

Husb. 32: 9-14.

1. 

2. 

3. 

4. 

5. 

References

Season Age Group Sex 
Winter Summer G1 G2 G3 Male Female
(n=87) (n=81) (n=50) (n=91) (n=27) (n=129) (n=39)

Vitamin A(µg/dL) 42.7±6.8 86.6±5.6 61.8±9.7 63.5±6.2 96.2±1.2 63.6±5.8 64.9±6.9
β-carotene (µg/dL) 5.1±0.8 12.9±2.1 9.1±1.9 7.9±1 11.67±5.1 9.3±1.4 7.3±1.7

Table 1. Mean±SE concentration of vitamin Aand β-carotene in normal camels.



Normal values and seasonal differences in the serum... Ghadrdan Mashhadi, A.R.

IJVM (2013), 7(2):91-9494

Al-Senaidy, A.M. (1998) Distribution of the fat

soluble antioxidants (α-tocopherol, retinol and β-

carotene) in the blood and other tissues of camel

(Camelus dromedarius). Saudi J Biol Sci. 5: 64-77.

Bogin, E. (2000) Clinical pathology of Camelids:

present and future. Rev Méd Vét. 151: 569-568.

Elnisar, N.A., Abd Ellah, M.R., Khamis, G.F. (2011)

Evaluation of serum vitamin C, β-carotene and α-

tocopherol status in pneumonia of camels. (1st ed.).

Comp Clin Pathol. 21: 1081-1085.

Gebrehiwet, T. (1999) The camel in Eritrea: an all-

purpose animal. World Anim Res. 91: 1-13.

Ghadrdan Mashhadi, A., Jalali, M.R., Mostashar,

N.B. (2003b) Beta-carotene and vitamin A content in

blood plasma and the liver of slaughtered buffaloes in

different seasons of the year in Ahvaz (Iran). Acta Vet

Scand Suppl. 98: 256.

Ghadrdan Mashhadi, A., Taghipour Bazargani, T.,

Bokaei, S., Poorkabireh, M.A. (2003a) Seasonal

changes of vitamin A and beta-carotene levels of

serum and liver in Holstein cows. Acta Vet Scand

Suppl. 98: 255.

Kane, E.D. (2009) Beta-carotene: an essential

nutrient for horses? In: Advances in Equine Nutrition

- Volume 4. Pagan, J.D. (ed.). (1st ed.). Nottingham

University Press. Nottingdam, UK. p. 51-60.

Mohamed, H.E. (2006) Factors affecting the plasma

contents of retinol an alpha tocopherol in camels

(Camelus dromedarius). J Anim Vet Adv. 5: 301-303.

Olson, A.J. (2001) Vitamin A. In: Handbook of

vitamins. Rucker, R.B., Suttie, J.W.,  McCormick,

D.B., Machlin, L.J. (eds.). (3rd ed.) Marcel Fekker

Inc., New York, USA.

Radostits, O.M., Gay, C.C., Hinchcliff, K.W.,  Constable,

P.D. (2007) Veterinary Medicine. (10th ed.). W. B.

Saunders, Spain.

Simpson, K.L., Chichester, C.O. (1981). Metabolism

and nutritional significance of carotenoids. Ann Rev

Nutr. 1: 351-371.

Smallwood, J.E. (1991) A Guide Tour of Veterinary

Anatomy: Domestic Ungulates and Laboratory

Mammals. (1st ed.) Saunders, Riverside, CA, USA. 

Suzuki, J., Katoh, N. (1990) A simple and cheap

method for measuring serum vitamin A in cattle using

only a spectrophotometer. Jpn J Vet Sci. 52: 1281-

1283.

6. 

7. 

8. 

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.



ìXéú  |ÆI kAìþ AüpAó, 2931, kôoû 7, yíBoû 2,  49-19     

ìÛBküpÆHýÏþ ôOÓýýpAR Ö¿éþ ôüPBìýò |A| ôGPB ÞBoôOò upï yPpAüpAðþ
)suirademord sulemaC(|

ÎéýpÂB ÚlokAó ìzùlÿ
1*

ÎéýpÂB uBqìñl
2

ÎHBx ÞpüíýBó
3

uýl cvýò cßíPþ ìÛlï
4

1) âpôû Îéõï koìBðãBøþ, kAðzßlû kAìLryßþ kAðzãBû yùýl ̂ípAó, AøõAq, AüpAó
2) âpôû ÞzBôoqÿ, kAðzãBû KýBï ðõoOùpAó, AüpAó

3) kAð{ @ìõgPú, kAðzßlû kAìLryßþ kAðzãBû yùýl ̂ípAó, AøõAq, AüpAó
4) âpôû Îéõï @qìBüzãBøþ, kAðzßlû KýpA Kryßþ kAðzãBû yùýl ¾lôÚþ, ürk, AüpAó

|(||koüBÖQ ìÛBèú:  42  |@GBó ìBû  1931,  Knüp} ðùBüþ:  7 Au×ñl ìBû  1931)|

|̂ßýlû 
qìýñú ìÇBèÏú:Gú kèýê ðÛ{ ôütû ôüPBìýò|A| koGBÖQ|øB ôAÎÃBF ìhPéØ, koypAüÈ ÞíHõk @ó ðzBðú|øBÿ GBèýñþ ìPñõÎþ ìzBølû ìþ| âpkk.

Gú|Îçôû koìõAokÿ Þú ÞíHõk ìpqÿ Aüò ôüPBìýò Glôó cÃõoðzBðú|øBÿ GBèýñþ ìzùõk ìÇpf AuQ|||, ÞBø{ Gùpôoÿ øí̀õó ðBGBoôoÿ Klül

ìþ| @ül. ølÙ:koAüò ìÇBèÏú ìÛBküpÆHýÏþ ôüPBìýò |A| ôGPBÞBoôOò yPpøBÿ Gú|ÊBøpuBèî koAuPBó ürk ìõok Gpouþ ÚpAoâpÖPú AuQ.oô}| ÞBo:

|koÖƒB¾éƒú Gùíƒò|ìƒBû uƒBë 7831 èÓBüQ ìpkAk uBë 8831 ìXíõÎB« 861 ð×pyPpAüpAðþ( Aq øpkôWñw) ìõok ðíõðú| âýpÿ ÚpAoâpÖPñl. GpAÿ

AðƒlAqû| âýƒpÿ ìƒõAok ÖƒõÝ Aq oô} AuLßPƒpôÖPƒõìPƒpÿ AuP×ƒBkû yƒl. ðPƒBüƒY:ìýƒBðãýƒò ôAyPHBû AuPBðlAokÒéËQ ôüPBìýò |A| ôGPBÞBoôOò

Gú|OpOýILd/gm7/4±9/36 ô1/1±9 OÏýýò âpkül. Aâp̂ú ÒéËQ GPBÞBoôOò koOBGvPBó Gú Æpq ìÏñþ|kAoÿ GýzPpGõk, AìB Ö¿ê OBCSýpÿ Gp

ìýrAó ôüPBìýò|A| ðlAyQ. øýY O×BôR @ìBoÿ ìÏñþ|kAoÿ koìÛBküpKBoAìPpøBÿ AðlAqû| âýpÿ| ylû koâpôû|øBÿ uñþ ìhPéØ ôkôWñw ìzBølû

ðãpkül. ðPýXú| âýpÿ ðùBüþ:|ðPBüY Aüò ìÇBèÏú Gú|ÎñõAó Aôèýò ârAo} Aq OÏýýò ÒéËQ ôüPBìýò |A| ôGPBÞBoôOò koyPpøBÿ AüpAðþ ìþ|OõAðl üà

oAøñíBÿ ìpWÐ GpAÿ AoqüBGþ ìõAok ÞíHõk üB AÖrAü{ ìÛBküpAüò ìõAok koAüò kAï GByl, Gú|Îçôû Gú|ôAuÇú @ðßú ìÛBküp|ôüPBìýò |A| ôGPBÞBoôOò ko

yPpøBÿ ìõok ìÇBèÏú koÖ¿ê qìvPBó ÞíPpGõkû AuQ, gõoAðló ìßíê|øBÿ ôAWl ôüPBìýò|A| koAüò Ö¿ê Oõ¾ýú ìþ| âpkk.

ôAsû øBÿÞéýlÿ:| |ôüPBìýò A,|GPBÞBoôOò, yPp, Ö¿ê

∗)ðõüvñlû ìvõöôë: Oé×ò: 7338373(116)89+     ðíBGp: 7080633(116)89+      | |ri.ca.ucs@nadrdahg.a||:liamE
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