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Oviductal Response to Gonadal Hormones
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“inm owsmer of this investigation is to study the fresponsiveness of
the oviducal motility to gonadal hormones. Also, the interelatio-
nship between vitamins and gonadal hormones was investigated.

Estradiol benzoate when injected in a dose of 2mg daily for 14
days stimulated the normal motility of the three regions  magnum,
isthmus and uterus in all conditions. On the other hand injections
of the same doses of either testosterone propionate or 17 a- hydroxy
progesteronc caproate for the same period, markedly inhibited the:
oviductal motility, Moreover, injections of 2 mg daily of estrogen,
progesterone or testosterone for 14 days, consistently depressed egg,
production,

The relationship between vitamins and gonadal hormones on
oviductal mitility, showed thai vitamin B6 in doses of 3mg an agonized
the stimulant efect of estrogen when injected in doses of 2 mg daily
for 14 days. However, vitamin B6 acted synergestically with both
testosterone and progesterone when used at the same levels, e, it
inhibited the oviductal motility for hormone treated bird. Vitamin
By, when used at a level of 0.9 mg was shown to act synergistically
with estrogen and antagenistically with restosterone and progesterone,
Le, it stimulated the ovidual motility for all hormone treated Eroups.
Yitamin C in this respect, seems 10 act synergistically with both of
estrogen and progesterone since i produced stimulation for
estrogen treated groups and inhibition for progesterone treated
one. On the other hand, it stimulated the ovidyetal motility
for testosterone treated group fe. it antagonized the inhibitory
effect of testosterone,

Exogenous gonadal hormones in the domestic fowl apparently affect the pitu-
tary to depress the rate of gonadotropic secretion. This would be reflected in
the mature female fowl by cessation of cgg production. Breneman and
Masson (1951) demonstrated that testosterone propicnate when injected into
young capons at the level of 25 mg twice a week caused a decrease in the gona-
dotropic content of pitutary. This may explain the action of androgen in the
sLppression of egg production as observed by Herrick and Admas (1955)
who reporied that two injections weekly of testosterone propionate at the level
of 10—40 mg/week, produced-a severe depression in egg production. Turner
(1948) claimed that when pullets were fed estrogen at the level of 140 mg/kg
for 20 weeks produced a cessationin egg production. Also, Gabuten and
Shafiner (1953) noted that progesterone when injected into birds at level of
0.5—1.0 mg daily for two weeks depressed egg production markedly. Pro-
gesterone, estrogen and androgens may retard oviposition particularly of adm-
inistered in large amount (Dunhan and Riddle, 1942), :
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This work is a trial to demonstrate the sffect of gonadotrophic hormones
on the oviductal motility of the chickens as compared with the normal moti-
lity" n order to e ucidate their relation to egg production.

Mater jal and MethHods

White baladi hens used in this study were taken at random from the flock
bred by the Poultry Research Centre, Animal Science Department,Faculty of
Agricultre, Cairo University, to study the effect of gonadal hormones and vit-
amins on the spontaneous motility of the oviduclt using the glass jar bath appa-
ratus described by ElHabbak (1975).  After hens were sacrified, the oviduet
was carefully removed and immersed in adish filled with Dale,s solution.
A strip of about one inch long from mangum, isthmus and uterus Was sus-
pended in the oxygenated physiologcial solution of the inner bath. Then the
lever was left to record the normal motility on a smoked kymographic drum
paper slowly moving and vitmamins were added to the inner bath. The re-
sponsiveness of the oviduct to the gonadal hormones and vitamins were recor-
ded.

Solutions and experiments investigated
L. Dole’s solution

This solution was prepared by dissolving 90 g sodium chloride,4 .2 £ potas-
sium chloride, 2.4 g calcium chloride, and 0.03 g magnesium chloride in 11
of distilled water. A 200 ml of this solution was completed to 21 and 1g of each
of glucose and sodium bicarbonate was then added,

2, Gonadal-hormones

25 adult hens of the same rank, age and reproductive phase were used.
They were reared under similar conditions and devided into four groups.
Birds of the first group were injected with 2 mg of estrogen (estradiol
benzoate) the second with 2 mg of testosterone (testosterone propinate) and
the third with 2 mg of progesterons (17 a-hydroxyprogesterone caproate).
Injection was mad daily in the chest region for 14 days. The fourth group was
keptas control and was injected with 2ce olive oil only daily or the same period.
Birds were killed on the day following the last injection and their oviducts were
dissected free, then the threc segments were suspended in the oxygenated
physiological solution of the inner bath, their rythmic contractions were then
determined,

3. Relation between vitamins and horm ones as demonstrated on the oviducta!
motility

To determine such relation, experiments were performed on three groups
of hens each of which was injected with estrogen, progesteron and testosterone
respectively The dose used was 2 mg for the three hormones and the
‘treatment lasted for 14 days. On the 15#% day birds were sacrificed,the oviduc-
s were carefully, dessected free, and segments representing magnum, isthmus
and uterus were suspended in Dale’s solution, then its rythmic contractions
were established,  Effective doses of vitaming (3mg for Vit B6, and Vit C and
0.9 mg for Vit B,,) were added to the inner bath.
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4, Gonadal hormones and egg production

To study the effect of estrogen, progesterone and testosterone on egg
production, 20 adult hens of the same age and the same productive capacity were
used. They were classified at random into four group cach of 5 birds. Tha 1 s
was injected with2mg estrogen, the 2 nd with 2 mg testosterone, the

3 rd prgesterone and the 4 ' was kept as a control and was injected with 2 ml
olive oil olnly. Injection was made daily fora period of 14 days. Fggs were
«<alenlated individually, using trapnests, Egg production / hen, for each group
hrough the 14 days of injection was calculated.

Results and Discussion

L. Gonadal hormones und oviducial metility

This work showed that the activity of the oviduct is consistently higher in
‘the hens with ovulated egg in the tract than the non—ovulated and immature
birds. It is very inferesting to notice that injection of gonadal hormones
affected the oviductal nature and changed its motility (in vitro) (Table 1),
In this respect, injection of 2 mg of estradiol benzoate daily for 14 days stimul-
lated the oviductal motility in birds in an inactive phase. On the other hand
injection of progesterne or testosterone for 14 days produced on all birds
‘a quiscent condition of the oviduct, i.e. they reduced the oviductal motility.

TABLE 1. Effect of gonadal hormones injections on the oviduetal motility (in vitro).

|
Treatments : Stages Ovidactal motility
) ]
Egein wlerus l Nearly on eifect
Estrogen ‘
During pause | Marked stimulation
|
Progesterone . . . .| During pause Marked inhibition
|
Testosterone . . . l During pause l Marked inhibition
L

Results obtained in this investigation concerning the effect of estrogen on
«on the oviductal motility confirm those obtained by Juhn and Gustavson
{1930) Munro and Kosin (1943) , and Loreng ¢ al. (1962) who claimed that
ithe smooth muscle development of the oviduct and oviductal hyper trophy in
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immature chicks depend on the ovarian hormones specially estrogen. Moreo-.
ver, Chen and Hawes (1967) reported that the tract motility in immatre birds
was augmented by exogenous estrogen to resemble that of mature ones. Brant
and Nalbandove (1952) in this respect, reported that estrogen alone was unable
to bring the oviducts of pullets to full functional activity, as measured by
the secretion of albumen, which may suggest that it is primarily concerned
with inducing morpholegical changes in the oviduct of puberal pullets, while
the other sex hormones are concerned with inducing functional changes,
On the other hand, these results are in contrast with those reported by Galan
et al. (1964) who claimed that oviducts were smallest in groups of hens
injected with the estrogenic substance diethylstilbestrol when compared with
controls.

Moreover, tesults in this present study, showed an inhibitory action
of both progesterone and testosterone on the oviductal motility. This agrees
with Grad et al. (1966), who noted that progesterone suppressed the develop-
ment of the oviduct, and also agrees with Brant and Nalbandove (19563,
Zarrow et al. (1960), who reported that testosterone is an effective inhibitor
of the oviducts growth. However, those present results are contrary to those
stated by Herrik (1944) and Panda and Juhn (1961) who obtained a growth
response in immature chick oviduct with testosterone propionate.

2, Relation between hormones and vitaming on the oviductal motility

When vitamin B, was added to the inner bath containing oviductal strep-
at a level of 3 mg consistent inhibition was obtained in all conditions,
inhibition was marked on the uterus of such hormone treated birds. Tt
will be seen that inhibitory effect of Vit B; on the oviductal motility is still
after injection of estrogen which has been shown to stimulate the movement.
This indicates that Vit. B; in doses of 3 mg and agonized the stimulation
effect of estradiol benzoate when injected in doses of 2 mg daily for 14 days
(Table 2).  On the other hand, Vit. B, acts synergistically with both testost-
erone and progesterone when used in a dose of 2 mg daily for 14 days.
(Table 2).

Vitamin B,, in this respect when used at a level of 0.9 mg resulted in marked
stimulation to the three regions of the tract for the hens of the three hormones
treated groups (Table 2), It is also interesting to notice that Vit B, which of”
inhibitory effect on the normal oviductal motility, produced stimuldtlon to
this motility in the hormonal treated birds, j.e. synergestically acts with
estrogens and antagonistically with testosterone and progesterone,

Vitamin C was shown to have inhibitory effect on the normal oviductal
motility, Itis interesting to demonstrate that this vitamin stimulated.
the oviductal motility for both estrogen and testosterone treated groups,
while it inhibited that for progesterone treated one (Table 2). In other
words, this vitamin ssems to act synergistically with both of cstrogen and
progesterone and antazonistically with testosterone,
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3 Effect of gonadal hormones on egg production

The average egg production/hen for groups treated with estrogen, proges-
terone, testosterone and control were 3.2, 3.0, 2.4 and 4.6 egg respectively. It
ts evidently noticed from these results that administration of gonadal hormones
reduced epgg production significantly. Also, it is very interesting to demo-
nstrate in this experiment that as a results of hormone sadministration, treated
hens ceased egg laying at varing times. Estrogen treated group continued
to lay till the 12¢A day of injection, while progesterone group laid the last ‘egg
on the 11 74 day and testosterone treated group ceased egg laying by the end
<of the 10 th day of treatment.

Results regarding the depressive effect of gonadal hormones agree with
Turner (1948) and Herrick ef al. (1955) who claimed that estrogen treatment
caused cessation of egg production. Cook and Warnick (1961 and 1962)
reported that progesterone caused depression in egg production when injected
or orally administered to hens.

TABLE 2. Eifect of vitamins on the oviductal motility of hormone freated hens.

Fffect on
Vitamins Hormone Dose Dilution
| : mg Magnum | Tsthmus Uterug
|
| Estrogen 3 1:16666 SI SI VsI
B o . : Testosterone 3 1:16666 | SI ¥SI
r Progesterone 3 1:16666 VSL VSI VSI
Estrogen 0.9 1:55555 VSS VSS Vss
B . . . | Testosterone . . . 0.9 1:55555 Y58 ¥SS V535
Progesterone , , . 0.9 1:55555 Y85 YSs S8
Estrogen . . . . 3 1:16666 ] S 88
“C. . , . | Testosterone 5 1:16666 V8S S8 VS8s
Progestrone 3 1:16666 51 51 SI

§ = Stimulation.

SI = Strong Inhibition.

S8S = Strong Stimulation.
VSI = Very Strong Inhibition.
WSS = Very Strong Stimulation.

Egypt. J. Anim. Prod. 18, No. 1 (1978)



76 -G, A. R. KAMAR ¢ al.

References

Brant, J.W.A_ and Nalbandov, AV, {1952) Role of sex hormones in the secretary activity off
the oviducts of hens. Poulty Sci. 31, 908,

Brant, J.W.A, and Nalbandov, A V. (1956) Role of sex hormones in albumen secretion by the:-
oviduct of chicks, Poultry Sci. #5 692.

Breneman, W.R. and Masson, R,C. (1951) Androgen influence on pitutary gonad interrela-
tionship, Endocrinology 48, 756,

Chen, T.W, and Hawes, RO, (1967) Response of pentail tract of the female chicken to OXy-
tocin and adrenaline, Poulfry Sci, 46, 1244,

Cook, R.E, and Warnick, A.C. (1961) The effect of dosage and method of progesterope
treatment upon the immediate and subsequent production of laying pullets. Poulrry-
Sci. 49, 1388,

Cook, R.E. and Warnick, A.C. (1962) The effect of progesterone and progestational com-
pounds upon the production of laying pullets. Poultry Sei., 41, 15145,

Dunhan, H.H. aund Riddle, O. (1942) Effects of a series of steriods on ovulation and reporduc-
tion in pigeons. Physiol. Zool. 13, 383,

El-Habbak, M.M. (1975) The responsiveness of the oviducts and intestive in pouliry to dife-
Sevent substance, M., Sc, Thesis , Faculty of Agriculture, Cario Univ.

Gabuten, R.A. and Shafifner, C.S. (1953) A study of the physiological mechanisms affecting
specific gravity of chicken eggs. Poultry Sci. 33, 47.

Grad, D.I, Jordan, C.E. Means, T.M, Redman, C.E. Wagner, LF. and Wachestetter, J.E,
(1966) Usc of progestin io enhance egg production by controlling ovulation in chickens
13th World's Poufiry Congress, Kiev. USSR.

Galan, F.A,, Ferguson, T.M. Greger, C.R. and Couch, J.R. (1964) The effect of hormone
injections into chicks fed diets with or without vitamen B,,. Poultry Sci. 43, 122,

Herrick, E.H. (1944) Some influences of stilbestrol, estrone and testosterone propionate on
the genital tract of young female fowls. Powdtry Sci. 23, 65.

Herrick, R.B. and Admas, J.L, (1955) Effect of exogenous gonadal hormones on'S.C, white
leghorn pullets. Poulory Sci. 34, 1362,

Juhn, M. and Gustavson, R.G. (1930) The production of female gsenital subsidory characters .
and plumage sex characters of injection of human placental hormone in fowl. J. Lep,.
Zool. 56, 31.

Loreng, F.W., Burger, R.E., Bennett, E.B. and Reimenn, W, (1962) YHapatic "and renal.
effects on potency of estrognic stilbestrol derivatives in chickens. Endocrinology, 71, 649,

Munre, S.S. and Kosin, L.L. (1943) Dramatic response of the chick oviduct 1o estrogen,
Poulary Sci. 2%, 3330,

Panda, B. and Jubn, M. (1961) Effects of testosterone on the wolffian duct of the pulletl in
relation to other positive responses.

Turner, C.W. (1948) Feeding csirogcﬁ to laying hens, Poultry Seci, 21, 593,
Zarrow, M.X., Greenman, D.L. and Peters, L.E. (1960) Inhibition of the Bursa .of Pabricus:
and the stilbestrol-stimulated oviduct of the domestic chicks. Porltry Sei. 48, 87.

Lgypt. | Anim. Prod. 18, No. 1 (1978)



OVIDUCTAL RESPONSE TO GONADAL HORMONES 77
Al U g gl Al 3L U5 > Sl

Ll dexa 3 WS pLE ae Jlda o ed Sl

it Labe o odel, o)) Ad5

e geadVl e Wl ) D) e Ll ) gt el de faan
R e B R e R WV b SOOI LR VPP | R O |
Walt Canuys AT | G’\-':J'I Je ole gl odis WU sie AT,
Ll @ligesdlls (@ gy ¢ g el ) slialndl) e 06 Gy

o W gy cils el sl & e e

Saidly Dsen sy Gasie Wt Bt ol gl gim wie L Y
o g pa— NV E 3-4.'.{.:1“\‘ Lo dia Ek_-'_-—UIL'_,Aal:Ma d_.}{?d_»
do Lo gah) Ll Kkl SR A o e dedie WU sh Gey gy
G Lke dae B0 Oty Samtes sl O s e jufald
ol gl Bl e WA Sl el of S o pehl e
Bl Ay

Vo de L) Slge s cloalidl) Gy Bl dotps aie — ¥
J olF asan olialaall ca T Ll S w L e T des - T L (VL
S35l ellaey) () ea e ddls) e el LA e e e U
Lotyz e basly WS o gbl wlialid!] sde of 1 - doslay Sadall e
erpmr ¥ OF Aoy A diad) Gl el Gpiall glad) Ll L gt
Jsall a5 B Al e W - T R O] P MESE
b dalill Gap ot WU Sl ) e . | JCH Py | P T O
Optarapdl o JR Lt St @y asly s e Sl e
I ol e pn Ll L vy el ety Ol
dptar ) G G5 Jedl sl Gusmedl Jeld dsles 6t 53 G oy
o= Wi sy sy stoRda AU g3 O Wi G O3 saniacl g
B LA NRCL P IO L R £1 P U S gy T wes W e el
o Y sk WY WOl L L At Lde UL VT L g B OP
Lty Ja 5 bt AU O LY T S iy Crom st
S I

Egypt. J. Anim. Prod, 18, No. 1 (19783



