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ABSTRACT
This study was aimed at determining the normal reference range for tear fluid secretion rate in different Indian 

breeds of dromedary camel (Camelus dromedarius). Tear fluid secretion was measured in 81 apparently healthy eyes (left 
eye) of 81 camels of Jaisalmeri (n= 19), Kachchi (n = 19), Bikaneri (n= 17) and Mewari (n= 26) breeds using the Schirmer 
Tear Test 1 (STT 1). Animals were divided into three groups on the basis of age, i.e. Gr. I: Less than 5 years (n = 29); Gr. 
II: 5 years to less than 10 years (n = 28) and Gr. III: 10 years and above (n = 24). Tear fluid secretion rate varied from 
14.5 to 30.5 mm/ minute with overall mean (± S.E.) value of 21.89±1.01 mm/ min. The mean values in different breeds 
(Jaisalmeri, 22.39±1.06; Kachchi, 21.55±1.28; Bikaneri, 22.12±1.25 and Mewari, 21.63±1.01) were statistically comparable. 
The mean tear fluid secretion rate in different groups within a breed did not differ significantly. Likewise, values in 
male (20.81±0.74 mm/ min) and female (22.95±0.81 mm/ min) camel were also statistically comparable. From the 
present study, it can be concluded that breed, age and sex do not have significant effect on normal tear fluid secretion 
rate in dromedary camel. The results of the study may be used as normal reference range for STT 1 and may assist 
veterinarians in diagnosis of ocular diseases and syndromes affecting the tear film dynamics in dromedary camel.
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Dromedary  camel  (Camelus  dromedarius) 
survives in the extremely harsh desert conditions 
comprising a long, hot (temperature sometimes 
exceeding 50°C), dry (near zero relative humidity) 
and dusty (sand storms) summer seasons (Chen 
et al, 2011). The camel’s eyes are protected from 
blowing sand and dust by a double row of eyelashes 
and three eyelids on each eye. The extra eyelid also 
helps protect against the blazing sun, and protects 
them from getting blind. The camel eye shows many 
distinct features, few resembling horses, cattle and 
sheep, whereas others resembling lower mammals 
such as the rabbit (Rahi et al, 1980). Moreover, 
the camel tear has some unique components that 
provide stabilisation of tear film under the harsh 
environmental conditions (Chen et al, 2011; Shamsi 
et al, 2011). Nevertheless, ocular problems do occur 
in dromedary camel, though scientific reports are 
meagre (Fahmy et al, 2003). Several studies have been 
conducted to explore the normal anatomy of the eye 
(Yadegari et al, 2013) as well as to characterise the 
tear components of the dromedary camel (Chen et al, 
2011).  However, to our knowledge, no study has been 
conducted so far to determine the normal reference 
range for STT I values in dromedary camel (Camelus 
dromedarius). The normal reference values for STT 
I and II in llamas (Lama glama), another member of 

family Camelidae, were reported recently (Trbolova 
et al, 2012). The present study aimed to determine 
the reference range for STT I in four Indian breeds of 
dromedary camels to help veterinarians in diagnosis 
and management of ocular diseases in this species.

Materials and Methods

Study animals
The study was conducted in 81 (40 male and 41 

female) adult apparently healthy dromedary camels 
of Jaisalmeri (n= 19), Kachchi (n = 19), Bikaneri (n= 17) 
and Mewari (n= 26) breeds free from any systemic or 
ocular disease. Animals were maintained in the animal 
farm of ICAR- National Research Centre on Camel, 
Jorbeer, Bikaner, India. Selected animals were divided 
into three groups i.e. Group I: less than 5 years (n = 
29); Group II: 5 years to less than 10 years (n = 28) and 
Group III: 10 years and above (n = 24). 

Measurement of Tear Fluid Secretion Rate
The tear fluid secretion rate was estimated by 

Schirmer tear test I (STT I). The STT I was performed 
using a commercial STT strip (Opstrip, Ophtechnics 
Unlimited, Gurgaon, India) after placing it in the left 
eye for one minute during day time (between 9.00 
to 12.00 a.m.) without use of any chemical restraint 
(Maggs et al, 2008; Fig 1).




