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EFFECTS OF MELATONIN | MPLANTS ON SELECTED HORMONAL PROFI LES
AND WOOL GROWH IN MERI NO WETHERS

A FOLDES*, C A MAXVELL*, A J. RINTOUL*, R J. SCARAMJZZI* and P. BAKER*
SUMMARY

The effects of nelatonin-releasing inmplants on wool growth and endocrine
profiles were investigated in Merino wethers. Mel atonin rel easing inplants
(Regulin) were inserted subcutaneously in two groups of animals, and replaced
at six weekly intervals in one of these groups; control animals received no
i mpl ant . Daytime bl ood sanples, taken at weekly intervals and consecutive
hourly sanples froma 25 h sanpling period were anal ysed for nelatonin (aMT),
prolactin (PRL), thyroxine (T4) and tri-iodothyronine (T3) hornone |evels by
RIA Wol growh was nonitored by four-weekly clippings from a tattooed
m dside patch on each sheep; annual wool production was deternined at
shearing. The results confirm that continuously elevated levels of circulating
aMT (i) do not inhibit nocturnal synthesis or release of endogenous aMT

(Kennaway et al. 1982) but (ii) do suppress circulating PRL |evels (Kennaway et
al . 1982). Thyroid hormone levels, live weight, nonthly patch wool growth and
annual wool production all remained unaltered by acute or chronic aMT
treatnent.

INTRODUCTION

Mel atonin-rel ated treatments influence pel age changes in a variety of species,
including arctic foxes, mink, deer and donestic animals [e.g. cashnere
production in goats (Foldes and McDonal d unpubl. data), and shedding cycles in
Soay (Lincoln et al. 1980) and WIltshire Horn (WIlians 1981) sheep}. As part
of our studies on the ovine pineal gland (Maxwell et al. 1988, 1989), we now
report the effects of continuously elevated circulating aMT |levels on wool
growth and hormone profiles in Merino wethers.

MATERIALS AND METHODS
Animal s and wool neasurenents

Fi ne wool Merino wethers (n = 35, Septenber 1987 drop) were housed in single
pens for 17 nonths after weaning and were offered a pelleted diet of |ucerne:
oaten chaff (60:40 w/w, 15.3% average protein content) and water ad lib.
Mont hly average tenperatures during this period ranged from 10.5° mini numto
27.1°C maxi num The sheep consuned 1080 g (dry weight) of the pelleted diet
daily until they reached a mean live weight of about 40 kg, and were then
reduced in two steps, to a maintenance consunption level of 540 g (dry
wei ght / day) . At about four nonths of age, each wether had a 10 x 10 cm patch
tattooed onto its midside, under |ignocaine |ocal anaesthesia, and the patches
were clipped at four-weekly intervals. Wyol sanples were treated (Maxwel | et
al. 1988) to determine clean conditioned wool weight (CCWY, and nean fibre
di aneter. Annual wool production was deternined as greasy fleece weight at the

time of shearing (April). The wethers were randomly allocated into three
experimental groups in February 1988: untreated controls (n = 14), short (n =
6) and long term treated (n = 15). Al sheep were weighed at four-weekly
intervals.

* CSI RO, Division of Aninmal Production, PO Box 239, Blacktown, N.S.W 2148.
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Mel atonin treatnents

Two aMT-releasing inplants (Regulin) were inserted subcutaneously behind the
right ear of each treated wether. The inplants were renewed at six-weekly
intervals throughout the experinent in the case of the long-term treated
wethers, but were not renewed in the case of the short-term treated wethers.

Bl ood sanpling

Weekly daytine blood sanples (10 m) were taken from all treated wethers by
veni puncture for the first eight weeks, and from the 15 long-term treated
wethers for the entire duration of the experinment. In Cctober 1988, blood
sanples (10 m) were taken at hourly intervals for 25 h from six wethers
(randomy selected where appropriate) from each treatment group. Bl ood was
sanpled via indwelling catheters, inserted into the left jugular vein under
l'i gnocai ne |ocal anaesthesia. During the hours of darkness, the sheep were
exposed to dimred light only. Pl asma sanples were stored at -20° prior to
anal ysi s.

Hormone anal ysi s
Circulating levels of aMT, PRL, T3 and T4 were determined by radioinmmunoassays.
Previ ously described nethods (Maxwell et al. 1989) were used to determ ne aMT
and PRL levels; thyroid hornbnes were analysed by the nethod of Wallace et a1.
(1978).

Statistical nethods

Differences in nmean wool paraneters and hornone profiles over time were
conpared using a repeated neasures ANOVA.

a
Feed g/day
484 Shearing
441 E
~ =3
Gl e
X 409 c
£ a6 §
G5 36 5
2 ©
2 324 s
> @
)
O 281 g
a ©
24 a
20 PR ——— Time —i— . . .
W e % e %, % %, et % % % % % 4 % % (Monts)
1988 89 1988 89

Fig. 1. (a) Group mean live weights at four-weekly intervals. (b) Plasma
melatenin profile - daytime levels. In the long-term treatment group, hew
implants were inserted subcutaneously at six-weekly intervals. No detectable
aMT was present in untreated control wethers. (x---x) control wethers, (g o)
long-term treatment, (A...A) short term treatment.

209

Time



Proc. Aust, Soc. Anim Prod. Vol. 18

. 180 Sunset Sunri
1 Sunset Sunrise se
700{ @ I
—~ 6001 v v
- =
gsm- £
s ] )
~ c
£ 4004 £
g 4 £
P
© 3001 S
2 1 °
= 200 a
100
° o, %%, 0, %, o’°o %, % % 2 P p ” 2. Q Q.
° ° ° S, %2 £
. e % % % % e e
Time (h) Time (h)
0.8
c i .
o7 Sunset Sunrise - d Sunset Sunrise
: j
e,
= x
E -’é‘ 8
o <
= o
® £
iy
7
0.2
0.1 64
0.0
[2) 7 7, < Q. [~
s, >,
% % % % “0,
Time (h) Time (h)

Fig. 2. (a) Group mean nocturnal melatonin levels. Average s.e.m. for the
long term group is 130 pg/ml; for the other 2 groups 25 pg/ml. (b) Group
mean plasma prolactin levels. Average s.e.m. for the 3 groups 17 ng/ml. (c)
Group mean plasma T, levels. Average s.e.m. for the 3 groups < 0.1 ng/ml. (d)
Group mean plasma T, levels. Average s.e.m. for the 3 groups 6.4 ng/ml.
Symbols as in Fig. 1.

RESULTS AND DI SCUSSI ON

The three treatnent groups did not differ significantly in nean live weight
throughout the experinent (Fig. la). Daytine plasma aMT levels were
undetectabl e in untreated wethers and were continuously naintained in the long
term inplanted group above the nocturnal levels exhibited by controls.
Simlarly high aMT levels in the single dose group decreased to near zero by
ei ght weeks after treatment (Fig. Ib). Nocturnal aMT |evels increased over the
respective daytime levels in all treatment groups (Fig. 2a); the magnitude of
this increase was not significantly different in long term treat;e'd,‘ short term
treated or untreated control groups (areas under the peaks 157 + 37, 133 + 34

—and 129 + 31 pg/ml/h respectively). Circulating PRL levels over-the 25 h
period were not different (P>0.05) between control and short term treated
wethers, but were lower than control levels in long-term treated wethers
(P<0.05, Fig. 2b). No effects of either inplant treatment were noted on plasm
T, level s (P>0.05, Fig. 2c), or T, levels (P>0.05, Fig. 2d).
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Wyol growth varied significantly (P<0.05) with time over the 17 nonths of the
experiment. Subcutaneous aMT treatnent did not influence wool growth; neither
CCWV (P>0.05, Fig. 3a) nor fibre dianeter (P>0.05, Fig. 3b) differed
significantly between the three treatment groups. This lack of effect was also
reflected in annual greasy fleece weights. Mean fleece weights in the long-
term treated, short-termtreated and control groups were 3.8 # 0.2, 3.9 + 0.2

and 3.9 + 0.1 kg respectively.
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Fig. 3. (a) Goup nean conditioned clean wool weight (four-weekly intervals),
Average s.e.m. of the 3 groups is 0.24 g. (b) Corresponding group nean fibre
di aneters, Average s.e.m. for the 3 groups is 0.36 uM. Synbols as in Fig. 1.

Qur results confirm that elevated aMT levels (i) do not inhibit nocturnal
synthesis or release of endogenous aMT (ii) suppress circulating PRL |evels,
(Kennaway et al. 1982) (iii) have no significant effect on plasm T, or T,
| evel s. The results additionally show no effect of acutely or chronically
elevated circulating aMT on wool growth paranmeters in fine wool Merino wethers,
despite the known effect of aMT supplenentation in nore seasonal fibre
produci ng speci es. These results suggest that use of nelatonin-releasing
implants for reproductive synchronization of sheep may not affect wool
producti on; ot her physiological effects followi ng fromthe observed endocrine
changes require further investigation.
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