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SUMMARY

This study is a trial to induce early puberty in im-
mature female rabbits using L. tyrosine as oral
supplementation. A total number of thirty-six im-
mature female rabbits were used. Twenty- three
‘of them were administered an oral dose of 100mg/
kg body wt. L. tyrosine at the beginning of the
third month age. A second similar oral dose was
-administered to ten of the administered group af-
ter one month from the first dose. Weekly body

weight and blood samples were taken. At the end

of the 3rd and 4th months age, three females from
(®ch group were slaughtered, ovaries and liver
\ Were exteriorized and gonadosomatic index (GSD)
- and hepatosomatic index (HIS) were calculated.

Histological sections from ovaries were prepared.
. Serum T3, T4, oestradiol -17 fl (E2) and Progeste”

fone were measured by radioimmunoassa)’- Fe-
Males were mated when they reach 2800 + 100
&m b. wt. Conception rate and number and weight

of litters were recorded.
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The results revealed that, L. tyrosine supplemen-
tation resulted in significant increase in total body
weight, GSI and serum T3, T4, E2 and progeste-
rone. The elevation in progesterone was sO late in
relation to T3, T4 or E2. L. tyrosine also increased
conception rate and the number of litters but the
litter weights were significantly lowered. It is
concluded that L. tyrosine can be effectively used
to induce puberty and improve productivity in im-
mature female rabbits as indicated by the increase
in body weight, hormone levels, conception rate
and number of litters at birth and their survival

rate till one-month age.

INTRODUCTION

Rabbits have been exploited as a source of rapid
income particularly to the small farmer. They

bred on a large scale system. New Zealand white
(NZW) rabbits - reach sexual puberty at 5-8

months age and gave a large number of litters (5-
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8 per lilterihg) nearly monthly besides they have 4
long breeding season extends from October 1O
May (Rastogi, 1984). Organizing thesc systems
on a scientific basis would be better to reach
quickly into the target aim of improving produc-
tive and reproductive potentials of rabbits. The
does generally reach puberty when they upgrade
to 70-75% of their mature weight and puberty in
rodents is marked by vaginal opening and first es-
trus (Rastogi, 1984). L. tyrosine is a semi essen-
tial amino acid involved in formation of catechol-
amines (dopamine, epinephrine.  and
norepinephrine) from adrenal gland and thyroid
hormones (T3 and T4) from thyroids (Harper et
al., 2000). Dopamine, one of the hypothalamic
catecholamines, is effective in controlling prolac-
tin secretion through activation of prolactin inhib-
iting factor (Kamberi et al., 1971). Dopamine is

also involved in activating the release of growth
hormone (Muller, 1973).

Norepinephrine is involved in the transmission of
the stimulatory effect of progesterone on the re-
lease of LH and FSH via an adrenergic receptor
mechanism (Pushpa et al., 1972),

Julius et al. (1981) concluded that tyrosine might

be useful therapeutically in diseases characterized
by peripheral catcholamine def iciencies ag depres-

sion, insomnia and huntington's chorea,

Exogenous L. tyrosine was found lo decreage age

of puberty in rats (Hammerl ang Russe 1987a)
’ '

induced follicular growth, estrug and ovulatjop in
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i an_0vu15t°ry dairy cows (Munsterer, 1987), in:
crease litter size in rats (Hammerl and Mulle;
1088) and increase LH pulse frequency i,
growth-restricted lambs (Hall et al.1992). g,.
sides, it hastens puberty , increases body Weight
and has an effect on the hisological structure of
pituitary gland of rabbits (Abo-Elroos, 1992) |,
also improves body weight and egg productiop
post-molting in hens (Abo EI-Oyoun, 2003). Iy
addition tyrosine acts as a strong antioxidant ei-
ther directly by radical trapping (Van Overveld et
al., 2000) or through stimulating synthesis of an-
other compounds as LHRh, which is an effective
inhibitor of lipid peroxidation due to its hydro-
phobic structure containing only one charged resi-

due (Moosman and Behl, 2002).

This investigation was therefore planned to study
the possibility to induce earlier puberty in New
Zealand does by L tyrosine, to study the effect of
L. tyrosine on hormonal levels (T3, T4, E2 and

progesterone) and to study its effect on the num-
ber and size of litters,

MATERIALS AND METHODS

This study was carried out in cooperation betwee!
the Anima] Production research Institute, Agric"

tural Research Center, Sakha and Department of
Physiology Faculty of Veterinary Medicine, Kalt

El-Sheikh Tanta University, during the Period

from February i) May 2003,

Vet.Med.J..Giza.Vol.SS.No.2(2005)
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Expcrimental animals:
A total number of thirty-six immature apparently
healthy female New Zealand white rabbits (49 + 4
days age and 950 + 100 g body wt.) were used in
(his study. Animals were selected from the station
and .allotted individually in batteries in two
groups, a control group (n=13) receiving no medi-
cation and a treated group (n=23) administered
orally L. tyrosine (Servareinstrss comp. 100 mg/
kg b. w. dissolved in 3 ml water) according to El-
Amrawi (1997). After one month, three females
were slaughtered from each group and half of the
treated group (n=10) was readministered a second
similar dose of L. tyrosine. During the experimen-
tal period rabbits were fed on a diet composed of
16.67% crude protein, 2.36% ether extract,
12.62% crude fibers and digestible energy 2500 k.
calory/kg in addition to the nutritional require-

ments of vitamins and minerals according to NRC

(1977). Rabbits were weighed weekly.
Sampling:

1. Blood samples:
Blood samples were collected once weekly from

€ar vein of rabbit for two weeks pre-treatment and
then ten weeks post-treatment by the first dose.
Serum samples were used for hormone analysis of
iiodothyronine (T3), thyroxine (T4 ), oestradiol-

I7((E,) and progesterone.

Vas w. Sl e

2. Histological samples:

Three females from control and treated groups
were decapitated after one and two months from
the administration of the first dose. Organs (liver,
and ovaries) were exteriorized, weighted to calcu-
late HSI (liver wt. in g/total body wt. in g x 100)
and GSI (ovaries wt. in g/total body wt. in g x:
100) and then fixed in 10% neutral formalin for
histological sections. Sections of 5-7 micron

thickness‘ from ovaries were prepared and stained

with haematoxylin and eosin (Drury and Walling-

ton, 1980) for examination of the possible chang-

es following L. tyrosine administration.

Hormone analysis:

Serum concentrations of estradiol-17fl(Active®
Estradiol RIA DSL-4300), progesterone(Active®
Progesterone DSL-3900), T3 (Active( T3 RIA
DSL 3100) and T4 (Active® Thyroxine DSL-
3200) ,from all groups along the experimentation
period were measured by radioimmunoassay Kits
purchased from Diagnostic System Laboratories
Inc.(DSL) according to Burtis and Ashwood
(1994), Miller (1988), Engler and Burger (1984)
and Yalow and Berson (1971) respectively. The
procedures follow the basic principle of radioim-
munoassay where there is a competition between
a radioactive and a non-radioactive antigen for a
fixed number of antibody binding sites. The
amount of 1125 labelled hormone bound to the an-

tibody is inversely proportional to the concentra-
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CamScanner


https://v3.camscanner.com/user/download

tion of unlabelled hormone present. The separa-
tion of the free and bound antigen is achieved by

. ate cS.
decanting or aspirating the antibody-coated tube

Reproductive traits:

All does were mated by healthy mature aggres-
sive males, when they reach 75% of mature
weight (2800 + 100 g). Conception rate was re-
corded ten days post-mating (abdominal palpa-
tion). Number and weight of litters at birth were

recorded and survival percent of litters till one-

month age was also calculated.

Statistical analysis:

All data were subjected to statistical analysis ac-
cording to Snedecor and Cochran (1980) using
one way ANOVA test. Treatments were com-

pared by the least significant difference test
(LSD).

RESULTS

Table (1) revealed that, total body weight, ovaries
weight, GSI, liver weight and HSI increase with
advancing age. L. tyrosine induced a significant
increase in all these parameters with the highest

values in rabbits administered two doses of L. ty-
rosine.

Concerning serum T concentration (Table 2), it

was found that, it increased significantly (P <

0.05) in control rabbits with advancing age. After

one month of treatment serum T3 increased sig
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nificantly in treated females as compared con.
trol. After two months of treatment, rabbjy ad-
ministered a second oral dose have a significan”y
higher levels of T3 as compared to contro| -

those administered onc oral dose of L tyrosine.

Serum Ty concentration (Table, 3) increased sig-
nificantly with advancing age. One oral dose of |
tyrosine induced a significant increase in T, cop.
centration compared to control. A second ora

dose induced a further significant increase as

. compared to control rabbits or those administered

one oral dose.

Serum E; concentration increased significantly (P
< 0.05) in the last week of the third month age
with a further increase in the forth month age of
control rabbits. L. tyrosine administration results
in earlier significant increase in E, concentration
as compared to control. Meanwhile, administra-
tion of the second dose of L, tyrosine at the begin-
ning of the 4th month age resulted in a further sig-

nificant increase in serum E, (Table, 4).

In control group, serum progesterone level gradv-
ally increased at the last week of the 4th month
(Table 5). In rabbits supplemented with L. 7
sine, progesterone concentration significantly in-
Creased at the Jagt week of the third month. At ¢
end of the 4¢p month rabbits supplemented with

two oral doses of L. tyrosine recorded the highe
concentration of Progesterone.

Vi
et.Med.g. .Giza.Vol.SS.No.2(2005)
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Table (6) showed that, L. tyrosine supplementa.
tion to female rabbits before puberty resulteq in
increased number and survival of litters at one-

Table (1): Total body wei
with L. tyrosine.

month age while the mean litter weight was sig-
nificantly decreased as compared to control.

There is no significant difference in total litter

ght, ovaries weight, GSI, liver weight and HSI of female rabbits treated

Age Treatment Weight (2)
(month) groups
Total bOdy OVﬂI'iCS GSI % Liver HSI %
Two Control 1347.25498.7f | 0.455+0.09 f | 0.03410.002 ¢ 46.00+4.2 f 3410.7 ab
One dose 1342.50+77.3f | 0.453%0.08 0.034+0.002 e 46.00+4.7 f 3.431+0.3 ab
Two doses 1345.00+86.7f | 0.440+0.07 0.032+0.002 ¢ 45.00+4.2 f 3.39+0.6 b
Tree Control 1787.50+59.7¢ 1.46840.12¢ 0.08320.003 d 59.50+4.7 e 3.3940.3b
One dose 2057.50+88.9d | 1.998+0.11d | 0.097+0.003 abc 72.50+8.8 d 3.5340.3 ab
Two doses | 2065.00£99.6b | 1.948+0.14d 0.094+0.003 bc | 78.23+7.9 cd 3.7940.3 a
Four Control 2430.00£93.2¢ | 2.260+0.13¢ | 0.0930+0004 ¢ 82.7548.2 ¢ 3.5040.4 ab
One dose 2895.00£89.6b | 2.870+0.19b | 0.098+0.005ab | 97.7548.9 b 3.38+04 b
Two doses | 3195.00+102.5a | 3.262£0.24a | 0.102+0.005 a 107.2549.1 a 3.37+03 b

Values are mean + S.E.

Values with the same letter in each column are not significantly different at P < 0.05.

' Table_(Z): Serum T3 (ng/dl) in female rabbits orally administered L. tyrosine.

Pretreatment Post-treatment (1% month) Post-treatment (274 month) ;
ond stw | 1stw | 2dw | 3dw | gthw Itw | 2dw | 3y | gy _i
Control [82.7+A [91.0+A[943£B|95.7+B[102.0+B{103.0+BI11.7+1183+d122.7+C 1240+ C
6.7h 7.2gh | 64efg | 88efg 11.5def| 9.6de | 13.1ed | 7.6bc | 12.3ab 10.3 ab
e ————
Onedose | 837+ A |89.0+ A [1.30.3£ A| 169.7+ Al 172.7+ A|176.3+ A] 156.7+ B | 161.3 B| 157.0+ B 154.7+ B
L- tyrosine 19 fg 9.2f 10.4¢e 7.7 be 86ab | 13.8ab| 11.7d 10.6cd| 85d 11.7d
[ ——
Two doses 833+ A |91.3+ A |133.4£ A|173.0£ A] 170.7T£ A 181.7+ A1 211.3+ A| 230.7+ A] 205.3+ A 199.0+ A
L-yrosine | 7.14j | 1223 | 11.9h | 17.3de | 12.6def| 104d | 149b | 1644 164, | 203¢
*Values are means + S.E ionifi ;
y et : in each column are not significantly different at the 5% level b DMRT.
% ::2? {‘g:lgng Ez 2 Egmmg: (s:;pallllallclftgﬁr:nc;ch raw arc not significantly different at the 5% level by DN{RT,
VetMed.y. Giza,vol,53,No.2(2005) 385
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Table (3):  Serum T, concentration (ug/dl) in fe

male rabbits orally administered L. tyrosine.

Post-treatment (1% month)

Post-treatment (27 monh)

i Pretreatment
Tr;:ra:lTneent il rd 4th w Istw 2nd w 3rd 4thy,
2nd Istw tw | 2w 3w

1.58+C| 1.94£C| 1.68+C| 162+
Control |1.31£A[136+A[1462C|1.48£C| 1.44£C| 151D N P tC
009d | 0.10cd | 0.14¢d | 0.13¢d | O.11cd 0.12cd | 0.16¢ s b | 0. C 0-15_bcd

+ +

Oncdose | 130+ A | 1358 A [2.34£ Ab| 3.15£ A| 3.20£ A | 290 A| 2.71+ B 2.42_f 113] 32292. :? 2.10¢ B
L-tyrosine | 0.12j | 0.13j | 0.17gh | 0.24 bc | 0.22abc | 0.13 cde| 0.19 def | 0.18 g 22gh | 0.15h
Twodoses | 1312 A | 133 A | 2.57+ A [2.90+ Ab| 3.02£ Ab| 3.01£ A| 345t A | 3.77x A| 3.67£ A | 3.504 A
L-tyrosine| O.11h | 0.09h |0.25 efg | 021 cde| 0.13cd | 0.19de | 0.18 abc | 0.26a 043a | 023ab

—

*Values are means + S.E.

*Means followed b

*Means follo

y a common capital letter in cach column are not significantly different at the 5% level by DMRT.

wed by a common small letter in each raw are not significantly different at the 5% level by DMRT.

Table (4):  Serum oestradiol-17( (E2) concentration (pg/ml) in female rabbits orally administered
L. tyrosine.
Time Pretreatment Post-treatment (15 month) Post-treatment (274 month)
Treatment
2nd vy 1stw 1Stw 2nd w 3rd w 4th I1stw ond 3rd vy 4thwy
Control | 71.5+A| 788+ A(83.1+A| 913+5|9934p 121.1£B141.2+ B 144.1+ C| 148.4 + (] 158.4£ C
66d | 68d | 59d | 8.1ca| 68cd | 48hc 9.2ab | 11.3ab | 104ab| 792
One do§e TB6EA| 76.0£A |1203+ Al 170,54 41970+ A 11933+ A|205.8+ A | 222,44+ B| 233 .4+ B 229.6+ B
L- tyrosine | 6.1e 38e 86d | 134cd| 157 b 37bc | 174ab | 22.1ab | 372a | 1952
Twodoses | 75.2+ A| 80.6+ A |172.4% A| 172.4+ 196,61+ A1193.5% A231.24 A [ 28114 Al 3118+ Al 311124
L-tyrosine| 4.7¢ 82f | 114d | 1144 17.8d | 1524 | 17 8¢ 21. 5_b 27' 3—a 19.64
*Values are means + S.E.
*Mecans followed by a common capital | Uer in each ¢ . :
*Mcans followed by a common sn?allrlclclcfrir:ncc o column ar faL s)

386

ach raw are

MoLsignificantly different at the 5% level by DMRT-
hot significandly dil’l)'(crcmclcnl '8 5% favel by

at the 5% Icvel by DMRT.
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Table (5): 'Scrum progesterone concentrat

1on (ng/dl) in female rabbjts orally administered L. ty-

rosine.
i Pretreatment
me POSl-l {
Trz]l?r:lcnl = = ( reatment (18t month) Post-treatment (2" month)
2 w ] w IS W 2“dw 3rdw 4|hw lslw 2"dw 3fdw 4‘hw
Control - 0(.)0 (;gzi :. 060(2)(2) 2:f:bf’\ 0.022 £ Aj0.022 + A 0.022 £ A.030 + A[0.033 + B|0.037 + C 0.050 £ C|0.058 + g
: . 0.002b | 0.002b | 0.0028 0.003 ab [ 0.003 ab | 0.003 ab | 0.004 ab | 0.005 a
One do§e 0.019+£ A]0.021+ A |0.023+ Al0.025+ A 0.028+ A 0.045i A.050+ AB0.062+ BCP.079+ BAD.088+ B(
L- tyrosine | 0.001 h | 0.001 h [0.002 gh[0.202 gh | 0.002 fgiP.004 cdet]).005 bedd0.006 abed| 0.006 ab a
Two doses [ 0.019+ A]0.023+ A |0.024+ A 0.025+ A| 0.026+ A|0.040+ A 0.073+ A} 0.127£ A |0.166: A 0.199+ A
L-tyrosine | 0.0011i | 0.002i | 0.002 hi | 0.002 hi | 0.002 hi 0.003 fghi|0.006 def|] 0.011c | 0.016b | 0.017 a

*Values are means + S.E.
*Means followed by a common capital letter in each column are not significantly different at the 5% level by DMRT.

*Means

followed by a common small letter in each raw are not significantly different at the 5%

level by DMRT.

Table (6): Conception rate and number, weight and survival of litters of female rabbits treated with

L. tyrosine.
Number of | Total litter [~ Mean litter Sunigel it Conception
litter weight weight Number % rate
—— . ——
Control 4.25B 331.75 A 79.02 A 4.00 B 95.00 A a7
\
4.75B 91.65 A 6/7
One dose L- tyrosine | 5.25 AB 33000A | 6346B
\_
6.00 A 90.63 A 7
T‘”"‘*OQL-:yrosine 6.75 A 382.50 A 57.08 B
e - ifferent at P < 0.01." -
s gﬁh’?ﬁiﬁime letter in each column are not significantly differen
vet'Med_J 387
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its. Con-
weight between treated and control rabbits

) ) : ine treated groups
ception rate increased in L-tyrosine treated &
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Fig. 1: The ovary of the control rabbits at 4 months

age showing the immature ovarian follicles
(H&E)X 100

Fig. 3: The ova

ture Graf;
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; Y of rabbyj ,
With two {ogeg :bll a

compared with control.

Wy

Q%.:'

hEYS

Fig. 2. The ovary of rabbit at 4-month age treated
with one dose of L-tyrosine showed increase

in size and maturation of ovarian follicle (H
&E)X 100.

U4-monh

-1 o1
ian follicle (H)";'Log)ni sllb%wmg ma-

age treated
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DISCUSSION

Daily rhythm in the metabolism of dietary amino
acids led to the discovery of a relationship be-
(ween nutrient intake and neurotransmission
(Wurtman et al., 1981). The increase in L, tyro-
sine in blood plasma resulted in elevated concen-
tration of neurotransmitters in the brain (Wurtman
et al., 1974). Hall et al. (1992) found a linear cor-
relation between plasma and hypothalamic con-
centrations of L. tyrosine. Wurtman (1982) con-
cluded that brain function could be modified by
altering the synthesis of specific neurotransmitters
through increased plasma concentrations of their
amino acid precursors provided in the diet by sup-

plementation.

Tyrosine serves as a processor for the synthesis of
dopamine, norepinephrine and epinephrine neuro-
lransmitters implicated in the control of GnRh

and LH pulses and LH surge (Ramirez et al.,
1984).

The Mmechanisms of action of tyrosine is un-
known, byt j¢ may involve stimulation of GnRh
elease because availability of tyrosine influences
Yhthesis of norepiniphrine (Acworth et al.,
1988), neurotransmitter that stimulates hypotha-
lamic GnRh release and pulsatile and preovulato-
Y release of LH from pituitary (Terasawa et al.,
1988)- The catecholamines may mediate effects

F other Neurotransmitters and gonadal steroids on

Vct'Med.J.,Glza.Vol.SS.N0-2(2005)

- release of GnRh (Yen and Vale, 1990).

The results of the present study revealed that,
body weight of does significantly increased after
one month of L. tyrosine administration. Tyrosine
acts as a growth promoting factor as it activates
the hypothalamic catechalamine dopamine7 which
in turn activhtes tﬁe release of growth hormone
and TSH (Muller, 1973), in addition to its impor-
tance in formation of thyroxin and protein synthe-
sis (Harper et al., 2000). Abo-Elroos (1992) re-
corded that tyrosine might induce hyperactivity in
the thyrotrophic cells resulting in the secretion of
TSH in excess amount which consequently will
stimulate the thyroid gland to produce thyroxin
which, is essential for body metabolism. Moreo-
ver, tyrosine was recorded to have a powerful an-
tioxidant activity trapping free radicals (Van
Overveld et al., 2000) while Moosman and Beh]
(2002) attributed the special efficacy of LHRL as
an antioxidant to be raised from the direct redox

interaction of tyrosine resides within each mole-

cule.

In the present study L. tyrosine administration in-
duced an earlier puberty in treated does as shown
by the increased ovaries weight, GSI and the his-

tological findings in ovaries (Fig. 3).

L. tyrosine increased body weight of treated rab-
bits which attain puberty when they reach 70-75%
of mature weight (Rastogi, 1984). 7. tyrosine, in

389
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addition to its role as a stimulant to growth aﬁd
growth hormone and TSH release, is a precursor
for adrenaline and nor adrenaline, neurotransmit-
ters that stimulate the hypothalamus to release
GnRh via an adrenergic receptor mechanism (Ar-
thur, 1989). Release of GnRh stimulates pituitary
gland to secrete FSH and LH. Papkoff et al.
(1984) reported that the tyrosine residues of
equine chronic - gonadotropin play an important

role in the manifestation of both the FSH and LH

activity of the hormone.

The increase in liver weight in the present study
was correlated with the increase in body weight,
as there is no significant variations in HSI be-

tween control and treated does,

In accordance with our results, previous research-
ers reported that, exogenous tyrosine decreased
age of puberty in rats (Hammerl and Russe,
1987a), induced follicular growth, estrus and ovy-
lation in an-ovulatory dairy cows (Munsterer,
1987), increased litter size in swines (Hammer]
and Russe, 1987b) and rats (Hammerl and Muller,
1988), induced estrus in anestrus buffaloeg (El-
Amrawi et al., 1991) and increased LH pulse fre-
quency in growth-restricted lambs (Hal| et al.,
1992). Besides it stimulates ovarian folliclefg
growth in does (Abo Elroos, 1992) and stimulateg
follicular growth and C€g production in |

aying
hens (Abo-El-Oyoun, 2003).

390

Regarding serum Ty and Ty concentratiop in fe.
male rabbit, it appeared that serum Ty apg T4 wy
gradually increased with advancing age 44 "
crease in body weight in control group, Thyroig
glandis activity correlates with body weight g5, ;
is responsible for the basal metabolic rage, In.
creasing body weight requires more energy ex.
penditure from mitochondria with, increasing de-
mands for more thyroid hormones (McDonajq
and Pineda, 1989) who also added that thyroid
hormones stimulate appetite, enhance growth ang
stimulate most metabolic activities and metabolic
rate. Besides, they stimulate secretions of other
glands and also increased the needs of tissues for

the hormone (Guyton and John, 1996).

Tyrosine supplementation increased serum T; and
T4 in supplemented rabbit as compared with con-
trols in the present study. This is attributed to the
assumption that brain catcholamines, norepineph-
rine and dopamine, are synthesized by the physio-
logic precursor 7, tyrosine (Badawy and Wil-
liams, 1982), and that norepinephrine rather than
dopa is the hypothalamic catechalamine of impor-
tance in activating the release of TSH (Grim and
Reichli, 1973), Moreover, McDonald and Pined#,
(1989) recorded thy thyroid hormones are neces-
Sary for normal FSy and LH secretion. Thereb:
increasing the Circulating tyrosine by administrd-
tion in the Present study will be insured by i
Creasing the |eye] of TSH which stimulates ¢

thyroid glang to Secrete thyroxin, in addition, "

Vet.Med.J.,Giza.Vol.SB.No.2(2005)
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rosine is the precursor amino acid for thyroid hor-
mones synthesis (Harper et al., 2000). Generally
tyrosine is a stimulant to the releasing factor of
growth hormone and TSH and for thyroxin and
protein synthesis (Harper et al., 1980). Moreover,
the finding of Abo Elroos (1992) indicated that
tyrosine might induce hyperactivity in the thyro-
ophic cells, resulting in the secretion of TSH in
excess amount, this consequently, will stimulate
the thyroid gland to produce thyroxin. The previ-
ous researches support and findings in the present
study in which tyrosine supplementation led to in-
crease in body weight, thyroid hormones (T3, Ty)
serum concentration with increase in liver weight
which was reflected on increased ovarian activity
and earlier puberty as compared to control rabbit.
Furthermore, Koritschoner et al. (2001) recorded
that thyroid hormones is a major regulator of en-
ergy metabolism and T3 upregulate tub mRNA
neuronal cells and defects in thyroid status are

frequently associated with changes in body

weight,

Regarding E, serum concentration in does (Table
4) it is obvious that, E, vincreased significantly in
e dth week of the 3rd month age in control
8T0up and earlier one to two weeks in L. tyrosine
{reated groups. Tt is increased markedly after that
I treateq groups than controls. These findings
Were in agreement with Raun and Swerdloft
(1986) in rats, Hammerl and Russe (1987a), Ham-
Merl ang Muller (1988) in rats, El-Amrawi et al.

vet'Mcd-J ..Giza.Vol.53,No.2(2005)

(1991) in buffalo, Hall et al. (1992) in lambs, Abo
Elroos (1992) in rabbit, Steveneson et al. (1997)
in cow and Abo EI-Oyoun (2003) in laying hens.
They recorded that, L. tyrosine induced early pu-
berty and stimulated E2 secretion via its effect on
hypothalamus to release GnRh which, conse-
quently stimulates gonadotropins secretion from
anterior pituitary that finally stimulates follicular
growth (Fig. 3) with subsequent secretion of E,
by granulosa cells. Moreover Abo Elroos (1992)
concluded that L. tyrosine acts as a hormonal in-
ducing factor as a synergetic transmitter between

the hypothalamus, pituitary gland and gonads.

Concerning serum progesterone concentration
(Table 5), it appeared that it increased significant-
ly in the 4th week of the 4th month age in control
group and earlier two weeks in the L. tyrosine
treated groups and generally progesterone in-
creased later in relation to E,. The increased level
of progesterone may be due to the stimulatory ef-
fect of tyrosine on GnRh. L tyrosine may involve
stimulation of GnRh release because availability
of tyrosine influences synthesis of norepinephrine
(Wurtman et al.,, 1981), a neurotransmitter that
stimulates hypothalamic GnRh release and pulsa-

tile and preovulatory release of LH from pituitary

(Ramirez et al., 1984 and Terasawa et al., 1988).

The catecholamines may mediate effects of other
neurotransmitter and gonadal steroids on release
of GnRh (Yen and Vale, 1990). Stevenson et a].
(1997) recorded that, supplemental tyrosine ip-

391

CamScanner



https://v3.camscanner.com/user/download

d cows after
first

crease expression of estrus in suckle
PGF 20, and tended to reduce intervals (0

postpartum ovulation.

In the present study females are mated when they
reach 75% of their mature weight (2800 100 g).
L. tyrosine treated females were mated earlier as

they reach this weight earlier.

There was a significant increase in number of lit-
ters in L. tyrosine supplemented rabbit but the to-
tal litter weight was not significantly differed (Ta-
ble, 6). GnRh release, under tyrosine effect,
stimulates FSH and LH release from anterior pi-
tuitary in higher level resulting in increased num-
ber of mature ovarian follicles which reach matur-
ity and became ready for ovulation at mating
under effect of LH as rabbits are induced ovulato-

ry animals, this was reflected on the increased

conception rate in treated does.

As all rabbit are mated nearly on the same weight
the capacity of the uteri of rabbit are nearly simi-
lar so the increase in number was accompanied
with the decrease in their weights as there is no
significant difference in total liter weight be-

tween L. tyrosine supplemented and control. We
guess that if all rabbit are mated on the same age
with the difference in theijr weights the treated
ones will be heavier and wij| give a larger ljtter

size, this need further investigation.

392

It was concluded that L. tyrosine can be CffCCtivc_
ly used to induce puberty in female rabbit 4 ;, i
creases body weight and conception rate of .
male and also increases number of litters g birt
and survival rate till one month age.
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