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ABSTRACT

The investigation was undertaken to study some hormonal parameters in migratory Rambouillet sheep of Jammu (India) during
seasonal uphill and downhill migration. Thyroid hormons and cortisol concentrations were analysed in male and female sheep
of 1-2 years (young) and 2-4 years (adult) of ages. Non-significant increase of thyroid hormones (T, and T,) levelswererecorded
during uphill migration. Highest thyroid hormones concentrations were found immediately after reaching the high altitudein all
groups. During downhill migration, thyroid hormone levels increased non-significantly at mid station and remained high at base
station as compared to the values of high altitude. Again, non-significant increase of cortisol level was recorded in both uphill
and downhill migration in al the groups. The cortisol and thyroid hormone levels were found higher in young as compared to
adult sheep. The cortisol levels were found higher in female animals, whereas non-significantly higher thyroid hormone levels

were recorded in male animals.
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Migratory sheep rearing is very common practice in the
economically weaker sections of the society in the tribal
hilly areas like Jammu and Kashmir, India. The tribes in
the state extensively practice migratory pastoralism. The
sheep migrate from foothills of the Himalayas to high
atitude alpine ranges during the summer months and to
foothills and plains during the winter season (CSWRI,
2001; Pandey et al., 2002). The stress factors during
migration are numerous and the responses of the animal
on them are complex, non-specific and often detrimental
to their hedth and productivity. Migration induces
changes in the blood composition as well as other bodily
parameters like hormones, enzymes and live weight.
The present study is mainly confined to migration in the
region of district Kathua, Jammu (J&K). The sheep flock
in Government Sheep Breeding Farm, Billawar, migrates
to Sarthal pastures every year. Rambouillet breed of
sheep of this farm was investigated for some studies in
term of some hormonal profile as it is an important and
easy means to evaluate stress condition of animals which

influences productive efficiency. Since enough literature
is not available on scientific study of adaptational aspects
of migratory livestock, therefore the present study was
planned.

MATERIALSAND METHODS

A total of 24 Rambouillet sheep were included in this
experiment. They were divided into four groups of six
sheep each, as mentioned as: Group A: Male Rambouil let
sheep, 1-2 yearsof age; Group B: Male Rambouillet sheep,
2-4 years of age; Group C: Female Rambouillet sheep, 1-2
years of age and Group D: Female Rambouillet sheep,
2-4 years of age. All these animals were maintained under
semi-grazed and semi-stall fed conditions at farm and on
complete grazing-during migration period of five and half
months. The sheep flock maintained at State Government
Sheep Breeding Farm, Billawar was migratory. Out of
12 months in a year, animals were maintained at Sheep
Breeding Farm, Billawar only for 6 - 7 months. During



@ Reothiaet al.

summer season, they migrate to high atitude pasture in
search of nutritious grasses and favorable environmental
conditions. Towards mid of May the migration starts from
Sheep Breeding Farm, Billawar and these animal s continue
moving uphill, covering a distance of 4-5 kilometers in
a day up to mid-station, Mandhar, making night halts at
severa places on the migratory route. In a period of 6-9
days, sheep reach the mid-station, Mandhar, where they
stay for 8 to 10 days. Finally, after leaving Mandhar, flock
reach at high altitude pasture, Sartha within 10-15 days.
The flocks then stay the high altitude pasture till October
first week. During the downhill journey, sheep followed
the same path as for uphill journey and finally reached the
Billawar farm in November first week.

Dry and wet bulb thermometer was used to record the
environmental temperature and relative humidity at
different stations (Table 1).

Table 1. Average environmental temperature (°C) and
relative humidity (%) at different stations during uphill and
downhill migration

Sampling month Stations Temperature Relative Humidity

(°C) (%)

10t May Billawar 355 57
18" May Mandhar 16.3 41
14t June Sarthal 13.0 45
15th September  Sarthal 12.0 22
04" October ~ Mandhar 22.0 36
24" October  Billawar 28 37

Blood sampleswerecollected at basestation (1% collection),
30 minutes after leaving base station (2" collection); at
mid station, on the day of reaching (3 collection), day
of leaving (4" collection) and 30 minutes of leaving (5™
collection) and at high altitude (6" collection) during
uphill and at high atitude before starting (71" collection),
at mid station (8" collection) and on the day of reaching
the base station (9" collection) in downhill migration.
About 6 ml of blood was collected from each animal
by venipuncture with aseptic measures. Serum was
separated and transferred to the storage vials and kept in
liquid nitrogen container at -196°C and then transferred
to the laboratory and then stored at -20°C in deep freeze
for analysis of various hormones. Triiodothyronine (T,),
thyroxine (T,) and cortisol concentrations were estimated
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by using RIA kits supplied by Immunotech, Czech
Republic. All the recorded data of the present experiment
have been analyzed statistically by the method described
by Snedecor and Cochran (1994).

RESULTSAND DISCUSSION

Thyroid hormones

As presented in Table 2, increasing trend of thyroid
hormones (triiodothyronine, T, and thyroxine, T,) were
recorded from base station to high atitude during uphill
migration. Similarly, during downhill migration, increased
level of T, & T, werefound at mid station as compared to
thoseat high altitudeat starting of migration (7" collection),
however, the variation was statistically non-significant. At
9t collection, T, level remained high, whereas, T, level
decreased. Migratory stressmight bethecontributing factor
for increasing trend of thyroid hormones from base station
to high atitude. At high altitude, highest thyroid hormone
(T, and T,) concentrations were recorded (6™ collection)
which might be due to the fact that shortest duration of
exposure to the lower environmental temperature (Table
1) increased the thyroid hormonal level to increase BMR
in order to maintain body temperature constant (Prakash
and Rathore, 1991; Kataria et al., 1993).

Similar observations were also reported in cattle (Ramirez
et al., 1992). Stojevic et al. (2000) reported that T,
concentration is inversely related to environmental
temperature. However, Kumar (1999) reported that
T, concentration was significantly higher (P<0.05) at
base station (1.07+0.13ng/ml), at the start of migration
as compared to the corresponding values at the end of
migration in uphill migration and the level decreased
during downhill migration in migratory crossbred sheep of
Himachal Pradesh. They found a significant increased of
thyroxine level at high atitude in exotic ewes. Prolonged
cold exposure suppresses the thyroid activity (Aarif,
2010). At adpine pasture, decreased thyroid hormones
concentrations (from 6™ to 71" collection) in all the groups
indicated acclimatization of the animals to the cold
climatic environment at high altitude.

Table 2 depicted that thyroid hormone levels were
insignificantly higher in young as compared to adult sheep
during migration. Different workers have also reported
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Table 2: Triiodothyronine (T,) and Thyroxine (T,) level (ng/ml) (Mean + S.E.) in different groups of Rambouillet sheep during

migration
. Uphill Migration Downhill Migration
Collections
PValue CD Pvalue CD
Groups 1 2 3 4 5 6t 7 8 9th
(Col) (Col) (Col) (Col)
T3:
190+ 198+ 258+ 222+ 228+ 262+ 185+ 205+ 198+
\ +
CpA(Youngmale) )10 517 043 030 o058 o042 O3 NS g5 0ss 028 0% NS
173+ 184+ 226+ 210+ 226+ 247+ 168+ 198+ 187+
CpB(Adutmde) 15 008 040 038 039 o048 08 NS o537 03 o35 0% NS
GpC(Young 140+ 166+ 192+ 172+ 183+ 204+ 166+ 189+ 176+
female) 012 011 036 041 038 054 0% NS 53 oea  os6 0P NS
128+ 148+ 184+ 166+ 179+ 186+ 161+ 168+ 162+
GpD (Addtfemale) o9 521 056 028 035 045 2 NS 937 0s3 o033 99 NS
PValue (Gps) 000 014 064 065 077 065 096 095 090
CD (Gps) NS. NS NS NS NS NS. NS. NS NS
T4:
3533+ 36,89 4324+ 41.05 4159+ 4474+ 39.40+ 4187+ 3809+
CpA(Youngmale) ) oo 503 313 +380 446 560 0 NS 315 6m o5 982 NS
27.38 2810 35.32+ 3322 3450+ 36.63+ 3203+ 3265+ 20.00+
CpB(Adutmde) 1 o7 160 365 +482 397 440 O NS 406 357 425 088 NS
GPC(Young 2418+ 2580 3431+ 3248 3324+ 3518+ o o 3093 3129 2804x o
female) 280 +378 392 +329 381 6.3 ' >+ 4229 316 329 >
2063+ 21.82 27.47+ 2524 27.68+ 30.55+ 27.88 29.83+ 2514+
GpD (Adultfemale) ) o1" 1654 360 +311 388 525 0% NS 478 502 300 O NS
PVaue (Gps) 000 000 013 006 014 022 018 028 006
CD (Gps) NS. NS NS NS NS NS. NS. NS NS

that mean thyroid hormone concentration of aged goats
were lower than that of young groups at all the seasons
(Eswari et al., 1999; EL-Barody et al., 2002; Stockman,
2006). In the investigation, it was also found that the
thyroid hormones were higher in male as compared to
female sheep of both the age groups during migratory
period. Todini et al. (2007) reported that there were no
sex differences in blood thyroid hormone concentrations
in young animals, whereas, in adult goats mean plasma
thyroid hormone levels were higher (significantly for T )
in does than in buck. Eswari et al. (1999) recorded higher
values of thyroxin in female than male sheep.

Cortisol

Inthestudy (Table 3), it was observed that the cortisol level
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was showing increasing trend from 2" to 6™ collection
during uphill migration and from 7t to 9t collection during
downhill migration. Highest cortisol level was found after
30 minutes (2" collection) of migration from base station
in all the groups of Rambouillet sheep. The serum cortisol
level could be used as an indicator of stress. Ali et al.
(2001) found that after 30 minutes of transport there was
significant increase in plasma cortisol level (from 43.5 to
101.7 mmol/l) in desert Najdi sheep. Halla et al. (1998)
and Aoyama et al. (2003) also reported that cortisol level
was significantly increased during transportation. In the
present study also cortisol level showing increasing trend
during uphill and downhill migration. Highest cortisol
level was found after 30 minutes of migration from base
station in all the groups of Rambouillet sheep associated
with the migratory stress. It might be concluded that the
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Table 3: Cortisol level (ng/ml) (Mean + S.E.) in different groups of Rambouillet sheep during migration

Uphill Migration Downhill Migration

Pvalue CD Pvalue CD
1 2 3 4 5 6 7 8
(Col) (Col) (Col) (Col)
070+ 123+ 088+ 086+ 132+ 090+ 070+ 071+ 083+
CpA(Youngmade) .0 523 023 021 024 o021 %% NS 513 009 o012 Ot NS
049+ 071+ 057+ 056+ 089+ 070+ 052+ 054+ 074+
GpB(Adultmale) o120 923 022 019 o026 023 08 NS 415 o009 o015 04 NS
GpC(Young 079+ 132+ 107+ 099+ 143+ 092+ 079+ 083+ 092+
female) 021 024 024 021 022 023 0¥ NS 4518 o011 o013 98 NS
GpD(Adult 055+ 092+ 062+ 062+ 100+ 0.77+ 058+ 059+ 080+
female) 022 029 023 016 031 019 %7 NS 511 o008 o013 9 NS
PValue
077 029 043 039 042 087 058 016 083
(Gps)
CD (Gp9) NS NS .NS NS .NS NS NS NS .NS

starting phase was the most critical period for the animals
to respond to the migratory stress. It was observed that
at apine pasture, cortisol level (ng/ml) decreased from
0.90+0.21t00.70+0.13,0.70+0.23t00.52+ 0.15,0.92+0.23
t0 0.79£0.18 and 0.77+0.19 t0 0.58+0.11 ingroup A, B, C
and D, respectively (at 6™ and 7" collection). Mills et al.
(1997) aso reported that no elevation of cortisol level in
blood occurred after prolonged stress condition which is
in sync with our finding.

Table 3 depicted that the cortisol level was higher in young
male and female sheep as compared to adult Rambouillet
sheep. The vaues were estimated as 0.70+0.26 to
1.32+0.24 ng/ml and 0.79+0.18 to 1.32+0.24 ng/ml in
young male and female, respectively; whereas, in adult
male and female the values ranged between 0.49+0.0.17
to 0.74+0.0.15 ng/ml and 0.55+0.0.22 to 1.00+0.0.31 ng/
ml, respectively. Young animals are more prone to stress
condition as compared to adult, which might be the reason
of higher cortisol level in young Rambouillet sheep.
Kannan et al. (2003) aso observed that younger animals
had higher plasma cortisol concentrations than older ones
after transport stress.

Cortisol levelswerefound higher in fema eanimal s of both
the age groups during uphill migration whereas during
downhill migration the cortisol level was higher in male
animals of both the age groups; however the variations
were statistically non-significant (Table 3). Higher cortisol
levels in female sheep during uphill migration might
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be due to the fact that females are more susceptible to
migratory stress as compared to their male counterpart.
Similar finding was also reported by Carcangiu et al.
(2007) in sheep and goat.

CONCLUSION

Cortisol and thyroid hormonal levels increased during
migration in al groups due to migratory stress. Higher
concentration of cortisol and thyroid hormones were
found in young groups as compared to the adult groups
of sheep. Cortisol levels were recorded higher in female
Rambouillet sheep. Among the groups, adult males were
more adapted than female and young ones.
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