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GENERAL INTRODUCTION.

The work on vurious physiological attributes
in livestock production is not scanty. 3Similar work relsted
with poultry production is comparatively meagre. any flouri-
shing poultry industry requires the knowledge of the basic
physiologicsl processes which could be helpful for desired
production.

Reproduction in birds, as in cother classes of
livestock, doss not depend upon cne factor. The correlated
interplay of different hormones in various stages of re-
producgtion may cause increased mobilisstion snd utilisation
of certain usual constituents of blood znd tissues with the
results that the general compogition of these tissues ‘and
body fluids cannct remain undisturbed. Such fluctuations

are more obvious when the animal undergees influence of

any stress condition, physiological or otherwise. The original

coneept on which Seyle's General aAdaptation Syndrome was
based has been varified and experimented upon in variocus '
classes of livestock. Apparently *therefore, there might
exist some basic physiological mechanism which could offset
the general tissue and body fluid composition, in an effort
to bring about, the general adaptability of various stress
reactions in living beings.
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3treags, in general, denotes wide rsnge of
conditions, external and/or intern:l, which influence the
rate of wear and tear in the body. Seyle's General Adapta-
bility syndrome presents three st:ges of body reactions
(1) alarm which is the initial response of the animal under
the influence of strassor, (ii) Adaptation - the animal
withstands satisfactory adlustments with the stressor and
(iii) Bxhaustion - when the cuapability of the animal to
resist the stressor decline. In alarm reaction there is an
immediute response of Pituitary adrenal axis.

parturition in ruminants is a type of physiolo-

gical stress. In ruminants, ketosis, incident to normal
parturition and other stresses such as early lactation has
been aseribed by shaw (1956) to be due to adrenal insuffi-
clency.

It is reascnable to believe that egg laying in
poultry is also a kind of physiological stress. That the
birds conserve esnergy and try to adjust their genoral
posture prior to and during the process of egg laying is
a comuon feature.

Though in mammals, there is murked depletion
of adren:l ascorbic acid under the influence of stresss
game is a doubtful condition in birds ( Sayers, 1850 ). The
general site of sgeorbic acid synthesis in birds is kidney
and not liver. Ascorbic acid aetivity is dirsetly related
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with the level of Qestrogen in blood ( Souders and Varogzza,
1968) which in turn 1s also related to calecium and phos-
phorus mobilization for egg shell formation in laying birds
( Sturkie, 1954C), This necessitates a study of serunm
alkaline phosphutase activity in 1.ying and non layilm
conditicn, where the effect of oestrogen is expected to
vary a good deal.

Reproduction in poultry differs from that in
mammals in one special feuture of increased mobilisation
of czleiun from bones Hr egg shell formation, in the
process of egg laying. Alkaline phosphatase activity in
serum is also ipflucnced by the c:lcium level in blood, soO
that when there is ineruased mobilisation of calecium from
blood during ezy shell formstion, the activity of the enzyme
in serum could be expected tc be decreased. Rako gt al
( 1964 ) have pointed out that bec:use the capucity of the
hen to deposit calcium and phosphorus in egg shell formation
is related with the efficiency of-egg production, the
assessuant of alkaline phosphatas;e activity may be assumed
to be one of the decisive points in the estimation of the
hens reproductive capacity.

AReports are also available to show that under
the influence of increased level of oestrogen the orgsnic
weights of certain other endocrine glands and organs vary

much. In mammals, adrenal ascorbate activity 1s alsorelated
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to adrenal size under the influence of ACTH (Sturkie,1964).

It was considered desirasble to study the
ascorbate activity in adrensl, kidney and ovary both in
laying and non-laying conditions so that the influemce of
oestrogen (in laying birds) may be studied on these glands
in situ and under the normal physiological stress of egg
laying. Simultaneously the serum alkaline phosphatase
activity has also been studied. With a view to study the
activity of different endocrine glands in these conditions,
the orgunic weights of cert:in reproductive organs aznd

endoerines has alsc been recorded.
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Within the recent years the domestic birds
have been used to an increasing extent for many physiolo-
glcal and endoerinological studies, on account of the '
inherent differences in its physiclogy from the mammals.
Many investigators have tasken organic weights and organ
growth rate as parameters of primary importance in experi-
mental biology. However, due to large variations of both
genetical and environmental origin it has not been possible
to establish any weight standard for specific tissues at
spacifie age of the chicken ( Nestor & Jaap, 1963 ). Nestor
and Jaap (1963) during the course of their experiment found
that tissue weight in day old chick may differ significantly
in different hatches which occured inspite of attempts to
provide idential incubation conditions. Difference between
the glund weight of chicks hatched at different times have
been reported at 62 days of age. Slogel and Siegel (1960)
observed hatch differences in weights of adrenal but not
in thyroid weights at 4 weeks of age, when the chicks were
hatched at different times.

gex difference in endocrines has been reported
by many workers among which Nestor & Jazp (1963) found
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-% that the adrenal weights in the female were higher than

' those of males at hatching and lower at all succeeding

_, ages. However, Hoffman gt gl (1963) and Oakberg (1851)
observed heavier adrensls in msles at 8 weeks and 4 months
respactively. But there are majority of the reports that
there was no sex difference in the weights of chicken

adrenal on body weight basis {( Nestor & Jaap, 1963). 3ize

B

of adrenal glands vary considerably with age, sex, state

L S

of health and other raotbrs within and between species.

However, as reported by Hartman and Brownell (1948) no

geLCE

effect of sex difference was found on the size of the
adrenal in certain species of birds exclusive of chicken,
pigeon and duck though the variation within individuals of

; some of the same specles was great.

‘ In embryos and young birds the size of the

E adrenals in proportion to body weight has been raported to
L: be larger. Crile and Riring (1940) and others have shown
that in chicks weighing 40-50 gms. the adrenals are
approximately as large in proportion to body welght as in
chicks weighing 300 gms. No difference in the size of the
pight and 1feft adrensls in the chicken has been reported

( sauer and Latimer, 1931).
according to Riddle (1923) the male pigeon

adrenal is slightly heavier than that of the non-laying
female but the glands of the females enlarge preceding anq
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during ovulation and regress in size following ovul stion.
The rel .tionship between the adrenal size and reproductive
cycle in the chicken has received scanty attention, Nagel
( according to Riddle ) stated that adrenal size in pigeon,

ducks and chickens did not vary with the reproductive eycle. |

Bffect of insulin injection in pigeons has
also been found to increase the adrenal size in intact
birds :nd to a lesser extent in those hypophysectomised
( Miller and Riddle, 1941 ). Formuldehyde, ACTH and other
anterior pituitary hormones injections increaise adrenal
size in pigeon while DCA decrease it und causes a murked
atrophy of the interrenal tissue ( Miller and Riddle, 1942).
Ascarids infection or infection with T. B. in pigeons
enlarge adrenals ( Riddle, 1923 ). Hypertrophy and hyper-
plasia of adrenals and thyroids has also been reported to
be the result of aviun leucosis in chicken as reported by
Arvy and Gabe,(1851). Also Vit. Bl deficiency in pigeon and
chicken ( Besnak, 1923 ) and fasting ( sSure, 1938 ) havVe
been reported to cause adrenal enlargement.

Responge in thyroid gl:nd has also been
obgerved by many workers among which Riddla (1947) found
considerable variation in thyroid weight of pigeon and
dove depending upon the breed, age, and seasoh. Seasonal
variations in thyroid weights have besn reported dn which
the weight of the gland were usuully greater in £all and
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winter and less in summer which has been confirmed by
Cruickshank (1929) and Galpin (1938) but of course with
exception. In contradiction to the above seazsonal varia-
tion, Turner ( 19484 ) reported that there was little or
no difference in thyroid weights of hens in the fall,
winter and early summer. However, it has been well known
that lower environmental tempersture causes increase in
the size of thyroid which does usually happen in fall and
winter as reported above. Gland weight increigses with the
sge of the bird( sturkie, 19544).

Diet also has been reported to play an impor-
tant role in influencing the thyroid size in amimals and
birds. Deficiency of iodine in diet causes goitre or
enjarged thyroid in chicken ( Patton gt gl, 1939 ). Diet
extremely high in ecarbohydrate and deficiency of Vit., A

or B also causes enlargement of the bird's thyroid gland

( Greer, 1950), Goitrogenic or antithyroidal agents has also

been reported to produce enlargement of thyroid and in-
hibition of thyromine secraetion ( sSadhu, 1948 and Blaxter

et al , 1949 ).

studies with pituitury gland have revesled that

there appesars to be no difference in the gland weight of
normal male and female of comparstive body welghts at

least upto 120 days of age ( Oakberg, 1961 ).

works on the level of gserum alkaline phogphatase

Y TR T R T
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in relation to various physiological and pathological
conditlions have slso been reported by many workers.

It is generally recognised that ricket and other
distarbances of the normal process of bone formation are

usually accompanied by an increase in the alkaline phos-
phatase of the blood plasma { Motzok and Wnne, 1950 )
which was later confirmed by others that the degree of
activity of the alkaline phosphatase of the plasma is
directly related to the ssverity of the rachitic condition
( Bodansky and Jeffe, 193¢af b; Barnes and Carpenter,

19373 Klasmer, 1944 and Moog, 1946 ). also determination
of plasma phosphatase activity has been employed as 2 rapid
procedure in assaying the potency of antirachitic subs-
tances used in poultry feeding in comparlson %o the tadious
and time econsuming process of determining the ash content
of the bones ( Motzok and Wynne, 1850 ).

The interpretation of the ingreased setivity
of the engyme in the plasma phosphatase as evidence of
inereased concentration of the enzyme in the plasma,however,
was guestioned by Thanhausher st al (1938) who suggested
that the abnormally high level of activity might be due to
the effects of an activator which is prasent in the abnormal,
but not in fho normal plasma. This explanation was however,
challenged by other workers ( William and Watson, 1940, 413
pelory and King, 1944 and Gould, 1944 ). The majority of

T e, T A T —— T T
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workers support the viow that the relative phosphatase
activities can safely be interpreted in terms of relative
concentrations of engyme, provided that the activities
are measured under gtandardised conditions ( Motzok, 1950 ),

Among the obsgervations on the effect of
physiological conditions on alkaline phosphatase activities,
cestrogenic influence has been extensively studied also
by Landauer gt a1 ( 1941 ) in ducks. According to Bell
(1960) exogenous sex hormones have not been shown to
influence the plasma alkaline phosphatase activity in
immature birds.

In the course of an investigation of the effects
of gonadal hormones on engzyme levels, it was found that
in the fowl exogenous Oestrogen, increases serum alkaline
phosphatase and this effect is reduced by concomitant
administr:tion of progesterone ( Brown & Badman, 1961 ).

Alkaline phosphatase level in the serum of
laying hens has been reported %o be higher than that of
cock ( Common, 193¢ ) which may be due to the presence of
higher level of endogenous oestrogen level in laying hen
thsn cock. Its' level in serum is extremely high in the
young chicken snd reaches a low level in the adult (Common,
19363 Tanabe and Wilcox, 1960 ). A considerable amount of
work has been done with mammals on the effects of various

hormones on the serum alkaline phosphatase.

T
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According to Tansbe snd wWileox (1961) the adminie

stration ol thyroxine siguificantly ineresses the serun

alkalina phosphatase level and thiouracil feeding significant-

ly decresses the level in both in immature and mature
chicken.

3imilarly, in birds, works on various angles
in relation to aéeorbic acid metabolism has besn reported
by many workers. Thornton & Moreng (1966 ané 1959) reported
that addition of ascorbic acid to the hen's diet maintain

or inprove shell Quulity and also intarior egg Quality during

heat stress which they concluded to bs due to mediated
through thyroid gland. Further st;zdi-as by Thornton & Desb
(19261) have sugzgested that tne resgpon:e to ascorbie acld
may be influenced by factors othar than hest stress numely
dietary protein levsl, culelum lev:l and bird's metabolic
ratas. In contradiction to above Papper gt gl (1961) and
Harmes & wWaldroup (1961) showed that during heat stress
supplemantal ascorbic acld did not significantly alter the
egg production or shell tihickness. In supiort ol above
Heywang & Kemmerer (1988) found that there was no diflerance
in egg weight and egy shell thickness when Leghorn hens
maintained =t high environmental temperature were fed suple-
pentary aseorbic acid as compared with birds not received
this extra vitanin. :
Furthermore eg: specific gravity was nelithar

influencad by the dietary ascorbic aeid sione in hens under

|

|

v
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conditions of high environmentsl teuperature nor did the
vitamin alt r the specific gravity significuntely when fed
in conjunction with low cslcium diet or diets containing
ammonium chloride or methyl thiouracil. Mood and Oxygen
consumption was reported to be slightly higher in hens
receiving ascorble acid under cool environmental conditions
but which differed significuntly in warm environmental
temperature (Thornton & Moreng, 1969). *

Treastment with ACTH has been demonstratad to
elicit adrenil ascorbic acid depletion in laying hens
(Perak & Zckstein, 1969). aidrenal hypertrophy an anothar
measure of interrenal activity hus been shown in masle
chicken by Brown gt gl (1968), in quail by Zarrow and Baldini
(19562), and in chicks by Jailer & Boas (1964) following
ACTH injection, although no eflect was notad in chicks by
Conner (1868) or in gquail by Flickinger (1959).Adranal
hypertrophy in birds has alsoc boen observed as a result of
cold exposure (44°F.) and muscular fatigue (Garren &
shaffner, 1952, ‘64, '66) and populstion density (Siegel,
1969, '60). Depletion of adrenal cholesterol in birds was
also obasarved by 3iegel (1959, '60) as a result of population
density. aAdranal cholesterol or.adrenral ascorbic acid
deblenon was not observed duse to single intravenous
injection of ACTH. However, intramuscular injsetions twice
daily for four consscutive days caused 67.9% raduction

in the amount of cholesterol per 100 mg. of adrenal tigsuese.
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Fepper gt sl (1961) found that e ascorbie acid
Faserve of the high producing birds were some what less
th.n those producing at lower level from which they concluded

thit this low reserve in high produces was inspite of an
excess of ascorbie acid intske.
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CHRAPTIEBRS III

MATERIALS AND MBTHO

(a) BIPIRIMANT; iD3: :
Througho\;t the experiment White Leghorn laying
and non=-laying birds were proeured from Government Central
Foultry Farm, Patna. All the birds were heulthy, sctive,
alert s=nd consuming the same ration which is given in the

Farm. The corposition of the mish was as followss-

Ingredients gﬁ ch!'POj& Protein g Pats & g Carbohy=

grated in § % { ) drate 7
¢mash____§ el g

Maigze 50 ' 11.11 4.39 82,56

GoNo Cake 25 40.00 6,00 40.00

Wheat bran. 16 11,39 1.79 76. 8¢

Fish meal ) 70.00 4,00 85.00

Bone meal 2 2 = -

Minerals 3 - = -

Terramycin - & 100 Kg. of feed mixed with 100 gms. of

Terranyein - 5.

Water supply given was adlib.

All the birds brought for experimentsl work
wers under the same housing, feeding, andé m.nagemental
conditions in the Furm. |

The birds wers brought from the Parm in the

. = SR “
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afternoon and kept on the same mashh given in the Farm with

Hext day mornin; the birds were sacrificed
for experimentsl WOrkKe

adlib water.

(b) GROUPING o# BIADSs

4 tot.l of 28 White Leghorn birds obtuined
from Centr.l Poultry Parm, Patna, were divided into three
groups-active layers, resting layers and non-lsyers. Thig
nowenclature of active and resting luyers was done on the
buasls of the laying stage oi‘ the birds of the layer group.
When the birds were in laying stage or in other words an
egs was found in any part of the reproductive tr.et and
oviduet was heavy and enlarged, thay were grouped as active
layers. But when the birds hud stopped laying or were in
resting stage after 2 seyuence of laying, they were grouped
48 resting layers. In these bhirds there was no ova in any

part ol the oviduct, :nd the oviduct was atrophied and

small. The ovary was also atrophied. Among non-layors only

those birds were tuken which were in growing stage and .

had till not lald ezis.

-1 @AINE 3~
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3ince the size nd whkight of the differsnt
organs and glands inside the body v;rias colisiderably
depending upon a number of fictors, e.g. season, environ-
mental temperature, diet, age, functional st:ge and the
diff-rent normones level, the prasent study was directed
towards the study of the status of different reproductive
organs and =ndocrine glands between tie laying and non-

laying birds. Also, the expect:d oestrogenic differcnce

in the. birds of the laying aud non-lay.nyg groups inspired
to note the chauges in the organic weights, as it was re-
ported frow othner workers th.t oestrogen exerts some
influence over the adrenal enlarzement (Kumar:n & Turner,
1949 a). Hypertrophy of adrenals of pigeon and chicken
with oestrogen was :lso reported by Breneman (1942),
Stamler at gl (1950) and Miller & Riddle (1938). Cestrogen
however was not found to influence tha size of thyro_id and
pituitary (Kumaran & Turner,1949b ). Oestrogen was found
to affect a tremendous increase in size of the oviduct

of the hen (3turkie, 1954;). Thyroidal activity has been
reported to be assocl ted :a.ith serum alk:line phosgphatase
activity in birds (Conuon, 1936; Schultze & Turner 1945;

-

—
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' Tanabe & wWilcox, 1960) and also the ascorbate activity of

the adrenal gland in mummals was reported to be related

to adrenal size under the influence of ACTH (Sturkie, 1954;).
With the above sim in view it was thoughit necesssry to
study the chuuges in the different reproductive organs

and soms of the endocrine glunds.

SXPIRIMENTA R0C Es

The birds were weighed in spring balance and
were killed by decapitation. Weights of the sdrenalss
thyrolids, pituitary and different Qegmmts of the oviduct
were obtained within two hours of killing. ™ndocrine organs
were weighed on torsion balance und segments of the oviduct
on chemical balance to the nearaest accuracy. Weights of the
uterus and vagina could not be taken separately as it was
not possible to seperate thez in non-laysrs. Bach tissue
was cleaned of extraneous tissus by dissection on a moist
papar snd weighed as soon as possible after removal from

the body. The weights were expressed as percantage of the

body weignt to obviate the chunces of error due to diffsrence|

in body weight of birds varying from individual to indivi-
dual and :1so for the fuct th t orgunic weights wers depend-
ent on the body welghts of the birds.

The results obtained are presented in Tables I,

11, 111, 17y Vo V1, VII,& XII along with their analysis of
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Vardanee and eriticil dilference vide Tablos vIiii, 1Ix, ¥,
X1, x11I, xIv, xv, XvI, XViI, XVIII, XIX & XX, The results
show that the difference in adrensl weight between active,
resting nd nou-layer groups were not significant. However,
the welght of thyroid glané in non-luyers was significantly
gre:tsr than resting layors at 1% level but there was no
significant differencoe between the thyroid weight of the
active and resting groups and so also bstwean lrzctxve layers
and the non=laying brids.

In so fur us tho pitultary weight was concerned,
there was also no difference between the piﬁzitary of the
birds of different grou;s. Hext, th re was a marked signie
ficant difference in the weight of the dilTerent segments
of the oviduct between the three groups of birds. The
weight of infundibulum, magnum and isthmis of the active
layers were significsutly sigher than non-layers and resting
layoers, but the same were not significantly different in
resting layers than non-layers., However, the welght of
utsrus asnd vagina taken together were significantly higher
in resting thun the birds of the non=lay-r group.

The absance of suy incresase in adren:l gland
weight in the active layors\ than either of tha resting and
non=layer group was contradictory to the findings of other
workers (Kumar:n & Turner, 1949aj Sreneman, 19423 Millor
& Riddle, 1939) which was perhaps dus W non=influence of
the anticipated highar level of oestrogen in laying birds

ey pe -1
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in causing onhancam'qiit in sdren.) weight. This was in agree-

ment with the findings of Kar (1947W) who reported thst
adrencl weight was not increased due to oestrogen. The in-
significant difference between the adrenal weight of resting
and non-laying birds might also be due to the sume none
influence of oestrogen on adrenal weight.

Nexty, the significant incre:se in thyroid
welght in non-layers than the birds of laying group might
have been due to incresse thyroddal activity in non-laying
condl tion during which birds are in growing stage. This is
confirmed by the findings of other workers (Sehultze &
Turner, 1945) who reported that thyroidal hormone secretion
rate is higher in young growing chicken than in adult. »

Sirilarly, the insignificant difference in the
weights of pituitiry betwean the layers snd non~layers
might be due to the faet th:t oestrogen level in layers
has got no effect on the weight of pituitary gland as
reported by Kar (19470H) and Kumaran & Turner (1948b).

The welght of diffsrent seguents of the oviduct
8. g« infundibulum, magnum and lsthmus were significsntly
higher in active than both the resting and' non-laying
groups. This might be the result of higher oestrogenic
level in layers than in non-layers as also reported by
other (Sturkie, 1954:) that oestrogen affects the increése
in size of the oviduet. The increase in the ovi&uct
weight of active laysrs thin the resting layers might
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be the effect of higher level of oestrogen in active
layers than resting ones. Also, the increase in
uterine and vaginsl welgnht tuken together might also

be due to the same elavated level of oestrogen in

resting than non-layers.
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TABLE (I)

Table showing body weight (gm) and docrine
weight in mg./100 gm. body weight of active layers.

Body g Adrenal % Thyroid % Pituitary
weight § { {
§ § i
1500 - 9.74 0.73
1600 - 9. 35 .73
1750 ~ 11.42 0.87
2000 7.70 11. 30 0.80
2000 7.70 10. 20 0.50
2000 12,40 9.75 0.56
17&0 13.60 9,60 0.87
Averazge 10.35+1.54 10.1920.31 0.5940.002

with 3.5
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TABLE ( II )

Table showing body welght (gm) and Bidocrine
welght in mg./100 gm. body weight of resting layers.

1 i []
Body § adrenal § Thyroid { Pituitary
welght i ¢ g
{ 4 §
1937 - 11.40 0.82
1500 - £.53 0.66
1760 12. 8 6,00 0.57
2000 9, 35 7.70 0.56
1500 6. 93 9. 20 0.53
2000 8,15 12. 35 0.65
1750 12.74 8,32 0.61
AVerige :
with 5. B 10.03+1.21 9.0730.82 0.5640.01




S e )

B e

e

“ 70 {
T i T e L L TR

- ‘

w23_

TABLE ( III)

Table showing body weizht (gm) and Bndocrine
weight in mg./100 gm. body weight of non-layers.

Body g Adrenal } Thyroid g Pituitary
weight g i §
g [} §
1000 - 14.40 0.70
10C0 - 12.20 0.70
&75 - 17.14 C.69
1000 = 13.00 0.70
1500 - 11.93 0.53
1260 8.32 12.00 0.64
1250 8,96 13. 24 0.72
1250 .45 10. 32 0.72
1125 9. 16 11.64 0.62
1280 8.3 8.96 0.64
1125 8.53 8.71 0.71
1000 13,30 11. 10 0.70
1000 11.40 9.90 0.60
1280 £.40 10,00 0.48

T, 7 T T T R Ll

TE R R s B AR

AVerage
with S. 2. 9.43:0.68 11.75:0.603 0.6610.001




T4BLER (IV)

il welght. in getive layers.

'J Table sghowing the weights of the segments of
' the reproductive tract expressed in mg./100 gm.body

. i 1 ]

Infundibulum § Magnum § Isthmus jUterus and

ol ¢ § { vagina

4 i i

=N i

d

o || 63, 30 833, 30 236.60 750,60

G 190.60 1523. 30 186,66 991. 30

o |

& || 62,67 894,85 186, 26 730,56

g ||

2| 31.25 140,50 39,50 292,00

= || 160,50 §17.50 23.00 699. 50
| 75.43 517.14 146.86 630.86

EAV sruge

with 35.8. 86.60424,056 700.081181.03 128.06433.32 619.36493.67
|

s s
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TABLE (V)

T.ble showing the weights of the segments of

the reproductive trict expressed in mg./100 gm.
body weight in resting layers.

Infundibulum g Magnum § Isthmus g Uterus and

{ gL g vagina.
19.31 207.64 43,66 247.49
32,66 213,66 92,00 306.33
12.29 63.71 10.29 82,28
27.00 100,80 14.00 174.00
20.80 156.46 35,46 206. 39
16.40 42,75 13.50 71.76
23.25 113.20 .17 226. 19

Average

| with 3.B. 21.6742.56  126.70425.956 36.72$10.75 187.77432.51
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TABLE (V1)

Table showing the weights of the segments of

the reproductive tract expressed in mg./100 gm,
body weight in non-layers.

Infundibulum g Magnum 2 Isthmus 3 Uterus and

i % } vagina.

8.40 21.00 7.50 51.00

9.00 20.00 ?.50 49.50

4,87 8.71 4,87 €.,00

2.00 £.00 4.80 16.20

2.40 £.40 3. 13 10.80

1.92 10.€0 4,00 8.40

2.88 14. 32 3.60 14.24

2,29 9.60 2.40 11.20

&.00 17.77 6,66 44,00

8.00 11.20 4.00 29,20

4.09 9,07 2.84 23.91

3.80 5.90 1.80 18.40

2.40 5.70 2.80 9.00

1.12 3.12 0.72 9. 12
é‘{:;a%.e& 4.2040.703 11.05+1.43 4.00+0.54 21.64.44,19

S ————————
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TABLB (VII)

Suzmary of the average endocrine

waeights (gms) of differant groups.

8. B. § with 3. &,

3 &
Group g Ag
§ {

{ T
enal ¢ Thyroid § Pituitary
g th

Active Layers.  10.35s1.54 10.1930.31  0.5940.002
Re .itillg Layersc 10.03_':1.21 9.07_-{0.82 OoSﬁjOtOl
Non - Layers. 9.4340.68 11.7610.603 0.65610.001

TABLE (VIII)

Analysis of variance table of aAdrenal weights.

¢ Thih ] §
Source of § Degres off S5, S. § M. 3. § R,
varigtion | freedom. § § {
§ 4 ¢ g
Between groups. 2 2.70 1.35 0.24 (lon-
s e significant)
within groups. 156 £2.82 6.26
Totall- 17 83-52
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TABL B ( Ix)

Analysis of vurisnce t:sble of Pltultary weights.

§ k] [} i
source of { Degrae of 8. M. 8.
variation i f:gmm- g g g 3 g 2
§ § § [
Between groups. 2 0.03 0.015 0.31 (NO =
significant)
Within groups. 20 0. 12 0,048
Totals- 27 Q.18

1 :
| ZABLE (X))
: Analysis of vuriance table of Thyroid weights.
%
! & ] g i
| source of § Degree off 3. 8. § M. 3. § F.

variation { freedomw. § § {

P § § 4

Between groups. 2 . 35.87 17.93 4.54 %
| within groups. 25 88, 70 3.95
j

Totals= 27 134,67

i
1 # 3ignificunt,
;;e
1 = e e ~ i 4

——— =3 -
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TABLE ( XI)

Tuble showing the mean difference of Thyroid
welghts with critical difference between the three groups

of birds.
2K ! §
§ Mean di~§ C.D. at § C.D. at
§{ fferencel P &%
§ { §
Active vrs. resting. 1.08 2.93 2.16
Active vrs. non=1syers. 1.56 2.51 .1.86
Resting vrs. non=-layers. 2.68 2,51 1.88

#* - Significant at 1% level.

TABL B ( XII)

summary of the average weights of the sigments of

the reproductive tracts of three groups.

k)
Isthmug {Uterus &
gvagina.

Infundi-
ulum,

Groups Magnum

b I D
B L P W
B ST ‘QH

Active layers. 86.59124.06 700.084181.03 léﬁg.gg; 619, 36493.67

Restmg layars. 21.67:2055 1,26.70:25.95 34.723 187077_132.51

10,76
'-"ééh-layers- 4.2030.70 11.0531.43  4.0040.54 21.6414.19
2% |

P —
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TABLE ( XIII)

Analysis of variance of infundibulum weights.

4 § 3 i
source of § Degree off S S § M. s. ¥+ 7
Variation, § freedom. § { i
4 '@ i i
Between groups. 2 31404,45 15702,22 15, 98 * *
Within groups. 25 24562,63 982,61
Totals= 27 56967,08
»* = Highly significant,
PABLE ¢ XIV)
Analysis of variance of Magnum weights.
1 | | 8
Source of § Degreé of § S» Se § M S § F.
variation § freedom, § § g
4 | § {
Between groupse 2 2283889,00 1141944.,50 20,40%*
within groups. 25 1399079.64  55963,19
Tokalss 27 3682968, 64

% « Highly significant.
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TABLGZ ( xv)
Analysis of varliance of Isthgmus weights.
; 4 i ] K|
sturece Of “ Dag!‘ﬂﬂ Ofﬂ Se 5. Q Mo 8. ‘ Fo
variation § freedom. § ¢ g catss
g § § §
Betweenl groups. 2 72412.13 « 36206.06 17,67+
Within groups. 26 £1230.03 2049.20
Total:~- 7 12364 2. 16
** = Highly significant.
T ABL B =-(XVI)
Analysis of variance of uterus and vagina weights.
§ & § i 5
source of § Degree of{ R RS S S Loaks TR 2
variation § Preedom. § d §
4 ¢ ¢ i
Between groups. 2 1673033043 8%519- 21 50,46%»
within groups. - 28 414397.10 16575.88
Totali= 27 2087436.563

e+ - Highly significant,




i

M. Se. { A. H.) THESIS, 1967.

ELx

aAoTey

5

UNIVER

T R S R

Q%
[ <)
ol

MAGAD

e Y S s i M A= 5 Wil

e

s

E T

TABLE (XVII)

Table showing the mean difference of infundibulum

welghts with critical difference at 1 & 5 percent between

the three groups of W.L.H. birds.

[ 1 &

i Me_‘.ﬂ di" i C.D. at i CeDs at

§ fforence § 1% ] &%

§ § (]
Active vrs.resting 63.92 46,26+« 3%.16
Activae vrs.non-layer £1.39 40,07a» 20,68
Resting vrs.non=layer  17.47 40,07 29,58

*s « gignificant at 1% level.

TABLEB ( XIII

Table showing the mesn difforence of magnum weights

with criticul difference at 1 & 5 percent between the three

groups of W.L.Hd. birds.

] 1 ¢

i 1'19311 di" ! Co D- at Q Ce Ds at

§ £fference. {§ 1% § g

g § ]
Active vrs.raesting. 573. 38 O, 22%% 267.86
active vrs.non-layer. 669.03 302,44 +# 223, 30
Resting vrs.non-layer. 116,656 302.44 223, 30

%+ - 3Jigniiicant at 1% level.

b i et ey
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TABLE ( XIX)

lable showing the meun difference of isthmus welights

with critical difference at 1 & & percent between the three

groups of W.L.H. birds.

§ | |

!Haaﬂ di- l Ce Ds at § C. D. at

{ fference. § § &%

i i §
Active vrs. resting. 93. 33 66 .82%#* 49,54
sctive vrs.non-layer. 12¢.06 £7.86*#» 42,72
Resting vrs.non-layar. 30.72 67.86 42,72

*+ =« 3ignific nt at 1% lavel.

TABLB ( XX)

Tsble showing the mesn differasice of uterus and

vugina weizhts with criticul difference at 1 & & percent

between the thr=e groups of W.L.li. birds.

1 i i

l Mean di‘ 0 Ce Dn ut Q Ce Dn Et

§ fference. § 1% i &3

g § §
Active vrs.resting. 431.59 190,00 ##» 140,33
sctive vrs.non-layer. S972.72 164 .58 ## 121.82
Resting vrs.non-layer. 164. 13 164.88 121.62+

* = 3ignific.nt at 5% level.
#% - 3ignificunt at 1% level.
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CHAPTER-V

ALKALINE PHOSPHATAE IN 3S2RUM

ANTRODUCTOR ¥

Alksline phosphatase hus baen shown to be
distributed throughout the body in variocus tissues and
the phosphatase in the serum may be one or more engymes
ariging from many tissues (Martin & Patrick, 1961). This
was the first enzyme demonstrated to be involved in the
calcification mechanism in bones by way of liberating
phosphate ions from the organic combination and there by
m:king them available to combine with caleium (McLean &
Budy, 1969). another hypothesis for the? role of phosphatase
in bone has besn advunced by Bourne (1966) that it parti-
cipates in the production of calcifiable protein matrix
and its function is concerned with calcifiability rather
th.un with calcification itself.

The plasma aikaline phosphatase of ths he:lthy
fowl is demonstrated to originate in the bone, and parti-
cularly in the costeoblasts, the engyme activity of the
plaswa therefore reflects the activity of a mechanism for
skeletal calecification (Hall & King, 1930-31, Auchinachie
and fSmsle, 18343 Ccrmon 1934, 19363 Motazok, 1950a,b) but
the egg shell calcification on the other hand is mediated
by curbonic anhydrase in the shell gland (Common,l9d1;
Gutowska & Mitchell, 1945) rather than sny mechanism in

e il

T - A I
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which alksline phosphatase 1s concerned directly. Indirectly,
however, a high proportion of the shell reguirements have
to be met from skeletal sources (Driggers and Connar, 1949;
Jowsey gt al, 1956) which was also confirmed by Bell (1960).

Zarly works on the serum alkaline phosphatase
activity in the laying hens by Common (1936) showed that
large varlations occured between hens and even batyeen
sera obtiined from individual bird.

Thyroid hormone secration rate on the basis of
100 gms. of body weight is higher in the young chicken
than that of the adult (Schultze & Turner, 1946). The high
vzlue in the alkaline phosphatase observed in the serum of
young chicken may be due to high thyroidal activity.
Kobayashi g% al (1965) repofted thit thyroxine injeetion
into the pigeon caused incre:ses in acld and alkaline
phosphatase in the skin of pigeon. It 1s possible thut the
administration of thyroxine increases the phosphatage in
the bodye.

BYXPERIMENT AL PRUCEDURE:

The serum was collected from the sacrificed
bird by allowing the blood to clot.

Serux alkalins phosphatase determination was
carried out according tc wooton (1964) which was based on
the principle that under defined conditions of tine,
tomperature and pH, phenol 1is released on enzymaitic hydro=-

1ysis of phenclphosphate which 1s estin:ted colorimetrically.
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1. Buffer (pi 10.0):

C.3 gms. of anhydrous sodium carbonate and
3.36 gms. of sodium bicarbonats per litre in water. Kept
at 4°.

2. 3ubstrate(0.01 M disocdium phenyl phosphate):

Plssolved 2.18 gms. in 1 litre of water and
brought the solution ulckly to boil to.kill sny organism.
Cooled the solution immediately and preserved with 5 little
chloroform ( 4 ml./litre) kept ut 4°.

3. 3tock phenol standard g «)3

This was prepar2d by adding 1 gm. pure crystallinfr

phenol per litre in 0.1 N hydrochloric acid. Kept at 4° in
a brown bottl a.
4. wWorking phencl standard (1 mg./100 ml.)s

: piluted 1 ml. stock phanol standard to 100 ml.
with distilled wat:r. Preserved with a few drops of
chloroform snd kept at 4° in a brown bottle.

5. 0.5 N.. Sodium hydroxide:

, It was prepared by dissolving 20 gms. of sodium
hydroxide per litre in distilled water.
6. 0.5 N. Sodium bicarbongtes
Was prepared by dissolving 42 gms. of sodium
bicarbonate per litre in distilled water.
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7. & - smino-antipyrines
€ gus. of 4-amino-antipyrine was added per

litre in distilled water aid gtored in brown bottle.
&. Potassiun ferr CH

24 gms. of Potassium ferricyanide wsas dissolved
per litre in distilled water and stored in brown bottle.
2 '!‘ ‘ﬂl!‘!-.:

Dd ¥ s
) Aan

Blood was allowed to clot and ths serum was

tuken out. Zxperinmants with bird's serum were carried as
followss=

I. TE3T (UIKNOWN SAMPLE):

In the first test tube 1 ml. of buffer was mixed

with 1 ml. of phenyl phogphate substrute and was placed in
a water bath at 37°C for 3 minutes. To it O.1 ml. serum was
addaed, mixed gently and incubated for sxactly 16 m:umtes.
The reacticn was stopped by the addition of 0.& ml. of 0.6 N
Sodium hydroxide.
1I. CONTROL:

In the gecond test tube 1 ml. of buffer, 1 ml.
of suostrate and 0.8 ml. of 0.5 N sodium hydroxide were

taken and in the last 0.1 ml. of serum was added to it.

In the third test tube 1 ml. of buffar was
added to 1 ml. of phenol standard ( 1 zg./100 ml.). After
that 0.8 mle. of 0.5 N Sodiur hydroxide was added,

b .

-
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V. SLARKS:

In the fourth tast tubs 1.1 ml. of buffear,

1 ml. of water and 0.8 ml. of 0.5 N sodium hydroxide were
taken,

To all tube 1.2 ml. of 0.5 N sodium bicérbonata
followed by 1 ml. amino-antipyrine solution snd 1 ml. potags=
ium ferricyanide solutions were added. Mixing in each tube
was made thoroughly after each acditions to avoid¢ the
irregul ar results. The successive azdditions adjustad the
pH und developed the colour.

The red colour so developed was immediately
peasurad colerimetric:lly in Klette-summerson Colorimeter

using groen filter (No.84). Bxposure to strong sunlight

was avoidad.

The amwount of phenol prosent in the standard’
tube i3 10 microgramme. Thus the phencl produced in 18

minutes in the TH5T is ';" g X 10 microgranme where T, C,
3 & B gtund for Test, Control, stiundard and Blank respacti-

vely.

Hence, 100 ml. of serum would liberate
T-C

x 10 milligramme of phenol. 3ince, 1 King-Armstrong
Unit is the production of 1 mg. of phenol in 15 minutes
under the condition of test, serum alkaline phosphatase

= ! -

e
(Ko A.U. per 100 ml.).
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The results obtained sre pregented in Tables
XX1, XXII and XXIII.

The serum alkaline phosphatase was significantly |
highsr in non-layers than resting layers ( P¥0.05) but
the di/ference batween the nou=-layers and active layers
was not significent although the enzyme sctivity level was
lower apparently in active layer thun birds of the non-
layer group. Also, the same insignificant difference was
obsgerved between layers of the active and resting groups.

Tne higher level of gerum alkaline phosphatase

in non-layers than resting layers might be-accountod for
the difference in the level of diiferent hormones in their
body among which @estrogen and thyroidal hormones are of
inportance. 3ince the birds of the non=layer group were in
growing stuge, it is anticipated that in such growing condi-
tion, the level of thyroidal hormone might b2 extremely
high as was alsc reported by other workers ( Schultge &
Turner, 194¢6; Bell, 1960). This high level of thyroidal
hormone might be tuken to be associatad with the increise
in serum alkaline phosphatase activity as also confirmed
by Tsnabe & wWilcox (1961) who reported that in young chicken
the enzyme level 1s extremely high which diminishes in adult.
3ince the thyroidal hormone secreticn ra:te 1s reported to
be higher in young smwing chicken than adult (Schultze &
Turner, 1948), it 1s possible that decrease in serum
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alkaline phosphatise activity in rasting laysrs (consisting
Of adult mature birds which has not yet stsrted laying ) in
comparigon to non-layers as was indeed obsorved might have
bean due t0 a diminisned secretion of the t¥yroidsl hormone
in the resting layers as evidencad by a signific.nt decre: e
in the meun thyroid welght of the rasting layers than the
birds of the non-layar group ( P £ .01).

The lower engyme sctivity in tha active layers
wss Dot found to be significant stitistic:lly than the non-
layers. However, it may be nentioned that the hird of this
group (active layer) did nct scem to be horogaenous as regards
their alkaline phosphatase content which was due to wide
runge of individuasxl variation batween thas birds. This might
be one of the possible causes for the non-significant diff-
erence from the non-laying birds. Henca, the apparent lower
leval of the serum alkaline phosphatase in the active
laysrs thun non=-laysrz pight also be due to ths sime dimini-
ghed thyroldal activity. This raduction in the engyme
activity of the active lay~rs was in agr-ement with the
findiﬁgs of Rako gt al (1964) who reported that alkaline
phosphatase asctivity 13 considerably reduced in the phase
of full productivity.

In the same way, ths birds of the active group
did not differ siguificuntly from thut of the rasting as
regsrds ths above enzymatie activity which might be account-

ed for the similar thyroidal status of the two groups since




-41-

MAGADH UNIVERSITY M. Sc. ( A, H.) THESIS, 1567.

both belong to laying group, the resting being preparitory
to active laying condition.

Naxt, the anticipated high«r level of endogenous
Qestrogen in the layers which are sexuslly matured under
the high level of oestrogan liberutaed by the matured ovarisn
follicles (3turkie, ].Qb*) has bean repoted to enhance the
calecium and phosphorus level in blood (3turkie, 1954). This
enhaticed level of blood ealeium due to high level of oestro-
gen in layers night be the possible csuse of diminished
serull alkaline phosphatase activity since it has bheen report-
ed that in laying phase, due W inereased deposition of
calclum iu eg; shell wizdme 13 sccompanded by a reoducad
activity of alkaline prosgphatase ( Rako 2t a1 1964).

LR NN
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TABLEB ( XXI)

Table showing the serum alksline phosphatése
Values ( King-armstrong Units/100 ml. serum ).

Active layer % festing layer 5 Non-layer
group. ﬂ[ group. % group.
26.3 10.0 20.5
28.3 ii.1 20.5
16.6 10.0 20.4
8.3 10,0 16.6
10,0 13.8 20.4
10.0 19,0 21.6
1.5 21.6 20.5
k2 - 20. 1
— - 22,2
~ - 17.2
- < 17.2
- - 17.2
- - 16.4
- = 1E.3

average with 3.2. 17.2743.08 13.6€+1.81 20.94+1.19

et
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T ABLE ( XXII)

Analysis of variance of serum alkaline phosphatase

values.
= ] ! '} ¢
Source of § Dogreaaof § 8. 8. § M. 8. § T
variation § freedom. {§ i i

] { g [}

Between groups. 2 456,19 228.09 7.15%#
Within groups. 26 789, 12 31.92

Totauli- a7 1254.31

«¢ = {Highly significant.

TaAaBLEBE (XXIID

Table showing the mean difference of serum alkaline
phosphataaé vilues with critical difference at 1 & 5 percent

betwem the three groups of W.L.H. birds.

§ 1 i
i Hea.l'l di"’ ﬁ C- Do at l CI D- ]t
§ fference § 1% i 5%
- 4 i {
active vers.resting. 3.63 8.31 6.14
sctive vrs.non-layer. 3.67 B. 17 6,04
Rusting vrs.non-layer. 7.0 B.17 6.04%

s~ Significant at 6% level.
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CHAPTER~ VI

ASCORBATE ACTIVITY IN BLOOD AND TISSURS

INTRODUCTORYs

There are conflicting viewsin literature regardinq:
the effect of stress condition on the general functioning |
Of chick adrenals. While in mammals adrenal hypertrophy
and increased outpouring of cortical hormones have been
observed, under the influence of stress condition(Tepperman
8t a4l 1943 ), Similar adrenal response in chicks was
reported to be doubtiul ( Bates gt al, 1840 ). On the other
hand mwore recent observations ( Jailer & Boas, 1850 )
indiecate that the adrenal hypertrophy does tske place under
the action of ACTH and epinephrine in chicks ( Response
of Pituitary and Adrenal axis ).

It was also observed by Sayers ( 19560 ) that
in mammals there is increased secretion of Adrenaline and
a marked depletion of adrenaul ascorbic acid, under the
influence of stress but that the same was not true in
poultry ( Jailer & Boas, 1880 ).

There are reports that sex hormones may play
a part in the regulation of blood,tissue and urinary level
of ascorbic acid ( 3ouders & Varozza, 1956 ). Ascorbic
acid is synthesised in the kidney of birds and not in the
liver, as in mammals ( Roy & Guha, 1958 ). Observations in
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Certain experiments indicate that certain amount of ascorbie
acld is stored in the corpus luteum and interstitial tissues
©f ovary ( Ramsteyn, 1941 ). It has been shown that choles-
terol is an important precursor for oestrogen bio-synthesis
in the ovaries and that conversion of cholesterol to
Oestrogen has been shown to be dependant upon the ascorbic
acid ( Claesson & Hillarp, 1947 ) Noach & Van Rees, 1958 ).
Hence it is plausible to think that oestrogen, a hormone
from ovary might bp related with the ascorbic acid
utilisation.

Die to the evidence of conflicting views as
indicated sbove regurding the response of chicks adrensl
gland, its secretion and ascorbic acld content under the
influence of normal physiological stress (egg laying in
present investigation), it was considered desirable to
study the ascorbic acid activity in blood, adrenal, ovary
and kidney of poultry during non - laying, actively laying
and resting laying conditions.
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SECTION-I

BLOOD ASCORBIC ACID.

The birds as clussified in previous chapters
in three groups namely, active layer, resting layer and
nen - layer were sacrificed by decaspitation and the
determination of ascorbic acid was curried out in the
collected blocod. The blood was not allowed to clot by the
addition of sodium oxalate ( B. D. H. ). The ascorbic acid
content was determined by the method of Roe (1861), a
modification of Roe and Kuether (1943) which is based on
the following principle:-

Roe and Kuether (1943) used the coupling
reaction of dehydro-ascorbic acid with 2, 4 - dinitrophenyl-
hydragine for the determination of total ascorbic acid in
body fluids. In this method, l-ascorbic acld is first
oxidised to dehydroascorbic acid by the addition of 'Norit!'
to the filtrate. A three hours incubation period at 32°¢
with 2, 4~-dinitrophenylhydrazine in the presence of
thioures is followed by final colour development with 85%
sulphuric acid. A reducing substance like thiourea is used
in the incubation period to prevent Oxidsnts like Fe' = and
HgOg from interfering in the final colour development., 85%
sulphuric acid teands first to dissolve interfering
substunces like glucose, fructose :nd arabinose snd then
ced by them to fade until little

esuses the colour produ

o= . — ———tll
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Or no interference ogeurs at the wavelength used. Trichlo~
Foacatic acid is the best precipitating agent for blood
proteins and it also stubliges the 1-ascorbic acid and
reduces the pH of the extracting media. Maximal colour
development 1s obtained with 85% sulphuric acid.

REAGBNT3 AND S0LUTIONS:

(1) 4 percent trichloro acetic acid :-

4 gms. of trichloroacetic acid was
dissolved in 100 ml. of distilled water.
(i1i) standard Ascorbic acid solutions:-

Solutions of different concentrations
from § microgramme to 50 microgramme ascorbic
acid ( B. Merck ) per c¢.c. were prepared in
4% trichloroacetic acid.

(ii1) Acid washed "NORIT" :-

Suspended 100 gms. "“Norit" in 500 ml.
10 percent hydrochloric acid. Heated to boiling,
then filtered with suction. Removed the cake
of "Norit", stirred it up with 500 ml, of water,
and filtered again. Repeated this procedure
until the washings gave s negative or faint
test for ferric ions. Dried overnight in an
alr oven at 110-120°C.




e S e A S s

o A

(iv) 2, 4-Dinitrophenylhydrazine reagents=

Dissolved 2 gms. of 2, 4-dinitrophenylhydragine

angd 4 gms. of thiourea in 100 ml. of 9N sulphuric

acld.
(v) 85 percent sulphuric zcid s~

To 100 ml. distilled water, added

80C ml. concentrated sulphuric acid ( sp.gr.l1.84).

BXPERIMINTAL PROCEDURE:

In a 60 ml. centrifuge tube, 5 ml. of whole

blood was added to 1b ml. of 4 percent trichloroacetic acid.

It was stirred to obtszin a fine suspension. Allowed to
stand for five minutes and then centifuged. 0.76 g. of acid

washed "Norit" was added to the clear supernatant solution.

It was shaken vigorously and filtered. Four ml. aliquot of
the filtrate was taken in a test tube and 1 ml.)f2, 4-dini-
trophenylhydrazine reagent was added. The tube was placed
in the water bath maintained at 37°C for exactly 3 hours.
It was removed and placed in ice water bath. Then 5 ml. 85%
sulpmric acid was added to it with stirring. Read the
colour in the photelectric colorimeter with a filter trans-
mpitting maximally at 540™. setting the instrument at 100
percent transmittance with distilled water., This was done
in duplieate. A blank experiment w:s run aimltapeously.
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This was ulso pussed through all the stages except that
in place of blood, trichloroacetic acid was taken and
2y 4-dinitrophenylhydrazine was added in the last,

CALCULAT IONs

A calibration curve by testing 4 ml. aliquots
of appropriate standards containing §/4g to 5044 ascorbic
acid per ml. throughout the entire procedure. Photometric
density was plotted against micro gramme ascorbic aclid per
ml. Prom the curve, ascorbic acid content of the blood
sample was known.,

ESULT3 AND DISCUSSIONs

The results of the blood ascorbic acid is
presanted in TABLE - (XXIV).

acid in blood for the three groups - active layers, resting
layers and non =layers did not differ gignificantly from
each other.

The whole blood ascorbic zcid level has been
suggested to be a better index of the state of ascorbic
acid nutrition of the tissue than blood plasma level
( Hawk ot al , 1964a). The insignificant difference of the
ascorbic acid between the groups was in ggreement with the
findings of Jailer and Boas (1950) who reported that there
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TABLB ( XXIV)

Table showing the blood ascorbic seid content

(mg./100 m1,).

{Ascorbic ao:ld%

. [Ascorbic

® *

No. g g No. 2 R 1 acid.
II 1.5 V1II 1.8 v 1.5
I11 1.6 XI 1T v 1.5
VI 1.8 XVI 2.0 ix 1.4
VII 2.3 xx1 2.0 XVIiI 2.0
X 1.8 XX11 2.2 XVIII 2.0
X11 2.2 XXIV 1.8 1IX 2.0
X1II 2.2 XXX 2,2 XX 2.0
XIv 2.2
XV 2.2
x¥1II 2.2
XXV 2.2
XXVI 2.2
XXVIII 2.2
XXIX 2.4
uith 8.8 2.0220.09 1.87.40. 12 1.7820. 10
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SECTIONS-II

ASCORBATE ACTIVITY A3 MBASURED BY TIS3UR OXYGEN CONSUMPTION,

MATZRIALS o

ice.

REAGENTSs

(1) M/15 Phosphate buffer (pi-7.4):-

The clussification of birds in three groups
Damely actlve layer, resting layer and non-layer, remsined
the same as in previous experiments.

The tissues of adrenal, ovary snd kidney of
whlch oxygen consumptions were determined, were cleared

of connective fibres, blood clot etc. and kept moist under

Was prepsred by mixing 80.4 ml. of

potassium acid phosphate.
(11) sodium ascorbate (0.114 M) :-

sscorbic acid ( E.Merck)
Sodium hydroxide (B.D.H.)
! Water to make up.

(1i1) Cytochrome - C ( 107°M) -

W’dt ar.

Cytochrome = C.

M/156 disodium phosphate to 19.6 ml. of M/16

2,052 gmag,
0.486 gmg.
100 nl.

0.013 gm.
100 ml.
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(1v) 20 percent Kol solution:-

Ko ( BID‘HI) 20 gms,
Water. ‘ 100 ml.

E G005

The oxygen uptake of the tissues of adrenal,
Ovary and kidney was determined in a conventional Warburg's
u’ apparatus at 40°C and 80-120 oscillations per minute by the
i method of Umbreit gt al ( 1949 ). For this purpose, the
manometers with thelr corresponding vessels were calibrated
with mercury to find out the entire wolume of gas space in
the empty vessel, manometer sid_e arm and manometer capillary
i down to the level of manometer fluid in order to calculate
the changes in gas content in a vessel from the manometer
readings under a particular set of experimental conditions.
Thus the vessel constants were calculated for all the
manometers with their vessels. One manometer was kept as
thermobarometric control to correct the pressure changes
due to atmospheric pressure, and temperature of the water
5 bath. The principle of Warburg's working procedure is
briefly as follows:- 7

Tissue is incubated at body temperature in a

suitable buffered medium, in a vessel with attached manometer,
the gas phase being air. The centre well of the vessel
contains s little of strong alkali solution which absorbs

s P T TS ST AT T ———
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@1y carbondioxide produced, so that any pressure changes

4re due to Oxygen consumption alone. The side bulbs provide
for the addition of substrates, activators, inhibitors ote.
during an experiment if desired. The 1iquid phase in vessel
and gas phase in vessel and manometer capillarles are kept
at constant volume. Oxygen consumption is measured therefore
by a fall in pressure which is read on the manometer. The
pressure readings when multiplied by a constant ("vessel
constant®) give the Oxygen consumption, usually expressed
in microlitres and is symbolized by Xoge Readings are made
at suitsble intervals, ( every 15 minutes for 1 hour ).
Throughout the whole experiment the same vessels
and manometers were used for a specific tissue as described
by Ray gt a2l (1965) with slight modification. In each of
the clean and dryWarburg's flask of known "flask constants®,
the fluid volume was kKept constant at 2 ml., avoiding the
central well. A homogenai‘.o of the desired tissue in 1:20
dilution (WV) was prepared and 0.5 ml. homogenate was
tsken in the vessel. To it 0.6 ml., Cytochrome~C and 0.6 ml.
of ¥/16 Phosphate buffer were added. Then 0.3 ml. of sodium
ascorbite was taken in the side arm of the vessel. After
that 0.1 inl. of 20 percent KOH solution was placed in the
central well, using a pipette with fine tip. No alkall was
allowed to get into the medium surrounding the centre well.
A small rodl of starch free filter paper ( whatman No., 40 )

e —————
e —
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Vas placed in the centre well so that the top of the roll

projected a millimeter or two above the rim of the centre
well, to absorb the carbondioxide produced from the tissues.
After properly fixing the flasks to the
corresponding manometers, the flasks were placed in the
Warburg's water bath at 40°C with manometer's stopcocks
Opened and temperature equlibrated for ten minutes. The
manometer stopcocks were then closed snd manometeric fluid
were ralsed so that the level in the open limbs was several
centimeters higher than in the closed limb. The reading in
the closed limb was adjusted to 15.0 cm. and the reading of
the open limb then read and recorded. The substrates in the
side arm were then tipped into the main compartment. While
removing manometers snd attached flasks from the water bath
for tipping subgtrat=ss, a finger was placed over the cpen
end of the manometsr to prevent the r:pid expansion or
contraction due to temperature changes from either pushing
cut or sucking back the fluid in the manometer. One manometer
with its flask containing 2 ml. distilled water, ejuilibrated
for 10 minutes and set at 15.0 cm. mark was used as ther-
mobarometriec control. Manometric resdings were taken at
every 16 minutes for one hour incubation and oscillation
110 per minute, after readjusting the level in the closed
1imb back to 15.0 cm. All preczutions outlined by Umbriet

st al (1949) were observed.

= —ma cmcemm e
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Datas were thus obt:ined on the oxygen uptake
of tissues of adremnal, ovary and kidney. The difference
between the initial and finsl msnometric readings was
corrected for the variation in themli‘ronetric readings.
The microlitres of oxygen utilised were c:lculated by

multiplying the manometric vslue with the corresponding
flask constants.

RESULTS AND DISCUSSIONs

The results of oxygen consumption by adrenal,
ovarian and renal tissue of the active, resting and non-
lasing groups are presented in TABLES (XXV to XXXVI).

It was evident from the tables that the oxygen
consumption of the adrenal tissue of the active laying and
non=-1laying birds was significantly higher than the resting
group and also the oxygen consumption was significantly
different from each other at all the time intervals e.g.,
at 16 minutes, 30 minutes, 45 minutes and 60 minutes.
However, the oxygen cousumption of the ovary and kidney was
not significantly different from each other group.

It is understood that ascorbic acid oxidation
of the tissue is measured by oxygen consumption of the
particular tissue ( Ray @t al,1965 ) since utilisation of
ascorbic acid by the tissues necessitates the uptake of

oxygen. Therefore the higher oxygen consumption by the

S - m—— i — —_—— e S e ————
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adrenal tissue of the laying birds shows that adrenals consume
much oxygen in order to utilise the ascorbic acid to withstand
the physiological stress of laying since metabolic state of o
the body 1s supposed to be very high and so particulaerly that
of the adrenal gland., The higher concentration of vitamins are
found in tissues of high metabolic activity, eg., adrenal,
pltuitary and intestinal wall as reported by Hawk gt 51 (1954(3.
Henee, it is plausible to think that the higher
metabolic activity in the sctive laying and non-laying |
(growing stage) birds might be related to the observed higher
value for oxygen consumption by the adrenal tissue of the
active laying and non-laying birds than the resting layers
in which the metabolism is supposed to be less since the
birds are in resting condition. In confirmation of sbove,
Thornton & Deeb (1961) has reported that ascorbic acid
synthesis is dependant on metzbolic rate of birds because of
its possible involvement in shell formation process which ean
be true only with the laying birds. and this higher rate of
synthesis might be anticipated to be related with higher
gtorage rate chiefly in adrenals as was in-deed observed.
There was no marked differance in the oxygen
uptake by the ovarian and renal tissuss between the three
groups which right be due to the fact that these orgsns are
neither concerned wuch with the ascorbic acid metabolism nor

have been reported to possess high ascorbic acid storing

capacity.
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Photograph showing the Barcroft - Warburg
apparatus on which ascorbate activity :in
the tissues was studied.
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Ascorbic acid activity in the adrenal glands of
active layers, resting layers and non-layers,
expressed as the rate of oxygen consumption,
with sodium ascorbate (0.114M) as
substrate, against time in
minutes. Each point is
the mean value with
its S.E.
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Ascorbic acid activity in the ovary tissue of
active layers, resting layers and non-layers,
expressed as the rate of oxygen consumption,
with sodium ascorbate (0.114M) as
substrate, against time in
minutes., Each point is
the mean value with

its S.E.
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Ascorbic acid activity in the kidney tissue of
active layers, resting layers and non-layers,
expressed as the rate of oxygen consumption,

with sodium ascorbate (0.114M) as
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the mean value with
ARG (90



HE

Al xSt LT N s e

IR ———

H AV

=

AV
b

*:)l‘,-‘"e
llwith 3. 8. 131,36  266.90s12.1 367.263  495.50s

eruge 6144.6
Tthoken = SO

e - 62 -

TABLE ( xxv)

Table showing the ascorbic actid sctivity in adrenal

tissue of active layers exprassed in terms of exygen
consumption (m.tcro-lit.res).

1 ¢ 0
xperi- {Oxygen consu-§Oxygen con-{0xygen con- {Oxygen
ment no. fuption at 16 {sumption atfsumption atjiconsump-

imts. interval §30 mts, @5 mts, ftion at

2!&!&1 ginterval. ginterval. {60 mts,

VIl 127.17 248,06 362.67 478,86
XVIII 136.59 268,88 405,06 499, 26
XIx 130.31 263,76 384,07 50€.68

42.7 12.8 9,08

TABLE (XXVI)

Table showing the ascorbic acid ctivity in adrenaltisce
of resting layers expressed in terms of oxygen consumption
(micro-mlitres).

| 4 § §
Ept. i0xygen con- §0xygen con-§0xygaen con- JjOxyzen con-
No., f{sumption atfsumption atisumption at Isumption at
{15 mts.int-§30 mits. {45 mts, f60 mts. in~
ferval. ginterv.sl. 3111'!:61‘?31. § terval.
§

VI 43.96 89,49 126.74 167,99
XXI 58.09 88.91 141.30 183,69
XXII 62,80 111.47 160,72 186,.&£3

XXIV 39.25 £6.35 131.88 164,85
XXX 43,96 89.49 127.17 167.99

jinterval

T M T e

o e

95.1444.6 135.964.5 174.2713.9
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TABLE ( XXWIN)

Table showing the ascorbic acid activity in adrenal

tissue of non-layers expressed in terms of oxygen consump-
tion (micro-litres).

1 [} §
Bxpt. iOxygen con-iOxygen con- go::ygen con- {§Oxygen con-
Ro. §sumption atisumption atisumption at §sumption at
§15 mts. §30 minutes {46 minutes §60 minutes
21ntarv-a1. iﬁnterv:al. %intartral. i{intarvrql.

XII 78.50 153.86 207.2¢ 241.78
XIII 69.08 135.02 200. 96 | 266,90
X 75.36 141.30 207.24 266,90
xv 81.64 160, 14 213.52 263,76
XXIII 78.50 153.86 202.53 21.78
XXV 69.08 144.44 216.66 266.90
XXWI4 58.09 152,29 221.37 266,90
XXVIII 67.81 106. 19 149.156 222,94

| Average

with 3.%. 22.2242.70 143.2616.10 202.3338.03 264.7346.03

s ML
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gmterval. ginterv-al. ainteﬂral. ginterval.

Iv 21.00 3*.50 54.25 75.25

Vv 10.50 33. 25 50.75 72.15

IX 15.75 36.75 63.00 80,850

XVII 26,26 54.25 768.76 110.26

XVIII 36.76 61.25 82.25 106.786

XIX 28,00 650.75 71.75 94,860

XX 33,26 57.75 77.00 96,26

verage

;j,th g. B. 24.5033.5 47.5044.3 68.2544.7 90.8145.8

|
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TABLE (XXVIII)

Table showing the ascorbic acid activity in ovary

tissue of active layers expressed in terms of oxygen

consumption (micro-litres).

! ] .
Sxpt. {0xygen con~ §0xygen con-{0xygen con- {Oxygen con-

No. jsumption at §sumption atfsumption atfisumption at
§15 minutes §30 minutes {45 minutes 60 minutes
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Table showing the ascorbic acid setivity in ovary
tissue of resting layers expressed in terms of OxXygen

consumption (micro-litres).

& Q ¢
Expt. {Oxygen con- {Oxygen con-ngygm con~ {0xygen con=-
No. fsumption at (sumption atisumption atf§sumption at
15 minutes {30 minutes {456 minutes {60 minutes
%mtamal. ?Linterv.al. gmterVal. ginterval.

VIII 12,26 31.60 54.25 71,76

19 16.76 20,756  54.26 £2.25
XVI 22,75 49.00 75, 25 84.80
XXI 36,60 62,50 77.00  96.25
XX11 33.26 66,00 £0.50 108,50

§

XXIV 3. 50 67.50 96. 25 120,76
XXX 24,50 50,76 75.25 9,00

: erage
\‘:‘;thags.g. 26.56044.03 48.1445.1 73.2545.6 96.0044.9

T TE——
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TABLR ( XXx)

Table showing the ascorbic acid sctivity in ovary
tissue of non=lasyers expressed in terms of oxygen

consumption (micro-litres).

| { [y [}
2xpt. i0xygen con- {Oxygen con-{0xygen con=-{Oxygen con- |
No. §sumption at §sumption atisumption atfsumption at
§15 minutes {30 minutes {45 minutes §60 minutes
ginterVal. ginterVal. ginterVal. gintarVal.

§ =

|
|

| AVerage P

|with 3.B. 27.6742.3 650.3742.8 73.3743.3 94.624.6

II 22,75 43,75 64.75 £5.77

111 18.26 42,00 68,25 87.50

V1 21.00 47.25 71.76 9. 25

VII 24.50 48,50 68,25 9. 25

X 16.76 33.25 59,60 £0.50
XII 26,25 50,75 71.25 92,76 {
X111 26,25 50.76 70.00 96. 25 g
XIV 22.75 40.25 63.00 82,26 E

XV 26.00 47.26 64.75 £2.25
XXI1I 31.50 61.25 £5.75 108,50 !,
XV 29.75 50,75 73,60 96,25 '
XX 1 29,75 52. 80 77.00 105,00 ’
XWIII  43.75 66,26 91.00 110.25 i
XXIX 47.25 21.75 9. 00 118.00 i
|
|

e . e A i
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TABLR (XXXI)

Table showing the ascorbic acid activity in kidney

tissue of active layers expressed in terms of oxygen
consumption (micro-litres).

o T AT

, [1 : ] ]
i Expt. §0xygzen con- §Oxygen eon-ngygm con- §0xygen con-

o No. {sumption at {sumption atisumption atjsumption at
= §15 minutes {30 minutes {45 minutes [60 minutes
% finterval. jinterval. {interval. {interval.
% i g i g
e |
< v 28.48 51.62 72.98 106.80
& |
= 1 v 21. 38 49,84 £1.88 108.58
% IX 26,70 58.74 92.56 126.60
5 XVII 40,94 76.32 113.92 166 .64
= XV III 42.72 80.10 117.48 163.08
| XIX 64.08 99,68 137.06 178.00
XX 44.560 81.88 113.92 147,70
verage
ixghag.z. 38.3946.50 71.4547.10 104.2518.60 139,35+10.20

e —
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TABL & (XXXII)

Table showing the ascorbic acid activity in kidney

tissue of resting layers expressed in terms of oxygen
consumption (micro-litres).

£ ] [ ]
Bxpt. {Oxygen con-{Oxygen con- §0xygen con-jOxygen con-
Ho. {sumption atisumption at §sumption atfisumption at
€16 minutes {30 minutes {48 minutes {60 minutes
ginterval. ginterVal. gintarVAl. gintarVal.

Vill 24.92 65,18 £1l.88 101.46
XI 37.38 71.20 113. 92 158.42
VI 26.70 67.64 103. 24 142.40
AXXI &6. 18 g7.22 131.72 169, 10
XXII 35,60 67.64 97.90 131,62
XX1v 40.94 B5.44 122.82 160, 20
XXX 26,70 67.64 103. 24 142,40

|| aver:ige

with 35.E

33.6344.10 71.7044.20 107.8145.90 143.6648.60
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TABLE ( XXXIII)

Table showing the ascorbic acid aetivity in kidney
tissue of non-layers expressed in terms of oXygen consum=

ption (micro-litres).

g § 1 §
ixpt. i0xygen con- §Oxygen con-{Oxygen con-§Oxygen con-
Ho. Jsumption at §sumption atfsupption atisumption at
§15 minutes §30 minutes 45 minutes §60 minutes
gmtervﬂ. 21nterv=al. gintew:l. §interval,
{

II 36.60 67.64 90,68 128,16
III 44,50 65.86 103. 24 - 138.84
VI 35.60 53.40 105,02 131.72
VIiI 40.94 72,98 106,02 135.28
X 23. 14 4&,08 90,78 121.04
Xl 33.82 62, 30 92.56 126.38
XIII 32.04 65,86 92,56 126. 38
XIv 24,92 57.96 906,12 126.38
X 42.72 71.20 97.80 121.04
XXI1I 35,60 67.64 94, 34 124,60
p ot 7. 3¢ 62, 30 90.78 128,16
XXIX 39, i6 80. 10 115.70 151. 30

Aver.ge 3
| with S E. 35.4541.80 64.6042.50 968.6432.10 120.9412.10
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CHAPT®RR- VII

SUMMARY AllD CONCLUSION

A totul of twenty eight hens of white Leghorn
breed were used in this study which were divided into three
groups namely active layers, resting layers and non=1iyers
on the basis of presence or absence of 8g; in reproductive
tract and the state of. reproductive orgins as regards their
enlarged or atrophied condition. Difference in orgmic
weights of endocrine and repYoductive truct, serum alksline
phosphatase level, and ascorbate activity in blcod, adrenal
ovary and kidney were recorded between all the three groups
which were as followsi- A

1. The adrensl weight between the groups was
not signific:ntly different from sach other. However thyroid
weight in non-laysrs was significantly greaterp than rasting
layers at 1% level but no significant difference between
the thyroid weight of active and ré:;ting groups and so also
between active lay=rs und the non-laying birds was observed.
There was also no significsnt gifference in pituitary welght
between the groups. The abseuce of any significant increase
in the adrenal weight of active layers than either of resting
aind non-lsyers might be due to non-influence of antieipated
hisher level of oestrogen in luying birds in causing an
inerease in adr-ex;al welght., Similarly, the insignificant

differaice betwoaen the adr nagl welght of resting ané mwuw
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non=laying birds might be accounted :lso for the same non-
influence of oestrogen on adrenal welght. The significant
ingrease in thyroid weight in non-layers than the birds 6f
the laying group might nave been due to increansed thyroidal
activity in non=laying condition on account of their being
in growing stage. Likewlse, the insignificant difference
in the pituitary between the layers and non-layers might
be due to the fzct thuat high oestrogenic level (as antiei-
pated in layers) has no effect on the pituitary weight.

2. There was a marked significant difference
in the weight of the diff:.rent segments of the oviduct
betwean the three groups of birds. The wekights of infundi-
bulum, magnum ané isthmus of the active layors were signi-
ficantly hi_:her than non-layers and resting layers but the
same were not significantly different in resting layers
than non-layer group. Howev:or, the weight of uterus and
vagina taken together were significantly higher in resting
than the birds of the non-layef group. The higher weight
of oviduct in the active layers than nen-laying birds might
be the result of higher oestrogenic level in layers then in

non-layers. The increase in the oviduet weight of active 1

layers than the resting layers might be the effect of higher
1avel of oestrogen in active laysrs thau resting ones. Also
the ineresze in the uterine and vaginal weight taken
together might be accounted for the same elevated level of

oestrogen in resting than non-layers.
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Je The serum alkaline phosphatase was significant:

T b

1y highor in non-layers thsn resting layers but the di fer-
ence between the non-laysrs and active layers was not a1gn1- 1

ficant, although the enzyme activity level was lower apra-

rently in active layers thun birds of the non-layer group.
Also, the sume insignificant difference was observed batweeﬁ
layers of the active and resting :roups. The highar level
of the enazyme activity in non-layers than resting layers
might be accounited for the difference in the level of osstro-
gen and thyroidsl harmone on account of the anticipated
higher level of thyrcidal hormone in the non-lauying birds
which are in growing stsie than resting and active layers.
The diminished serum alkaline phosphatase activity in layers
might be due to the high level of oestrogen in laying birds
mediated through an enhanced blood calcium level,

4. The blood total ascorbic acid dic¢ not differ
significantly between tha groups which was perhaps due to
confirmed fact that there does not occur any depletion of
ascorble acld in birds due to stress.

6. The oxygen consumption of ths adrenal tissue
of the aective laying and non-laying birds was significantly
higher than the resting group and also the oxygen consump-
tion was significantly different frowm each other at all
the time intervals e.g., 16 minutes, 30 minutes, 45 minutes,
and 60 minutes. However, the oxygen consumption of the ovary

and kidney tissue waz not significuntly different from each
other group.
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The higher oxygen uptake by the adronai of the
laying birds might be the results of incrsased utilisation
Of ascorbiec aeid by the adronal gland to withstsnd the
physiological stress of laying since ascorbic acld oxidation
of tissues are indicat.d by their oxygen consucption.

Siwilarily, the insignificant difference observ-
ed in the oxygen consumption by the ovary and kidney between
the three groups might be supposed to be due to the fuct
that these orguns are neither concerned mich with the
ascorbic acid metabolism nor have been reported to possess
high ascorbic acid storing c.pacity.
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