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INTRODUCTION



xn#nonuorxon

The z*prodnottva physiology of domestiec chicken
(asllg!pdgéggggggg) and to a lesser extent that of domestic

turkey (gg#oqgrtusogallopavu) has been the subject of intene

sive rcooa%eh for the last few deoades, But astill there was
A ny -..bn#tsnu.-notah‘lto. sndoerine-which require further
oluctd:t£o+. The formation of an avian eg;. depends on the
transport of materials acrosc the membranes in the body, It
involves the synthesis snd ineoxperation of specislised sube
stacces, ‘*‘ho formation of an eg: 4n the avian ovary and
oviduct tnfolvo- numerous steps whieh take place in definite
sequense of time and space., The eggy as it is laid, is made
up of nutr#ontl both in the yolk and albumen and has in {ite

comiitution water, several proteetive membranes ani s hard

shell.

Egg formation in the domeatic hen involves not only
the ovary A“d oviduct but it depends also on the activities
of vnrious(?thcr organs. An egg vhich weighs approximately
38 g oontaﬂn. about 7 g protein, 6 g fats, 2.5 g minerals,
3 g non metaliic elements and about 39 g water, Of the diffe
erent compenents of eg ., ogc yolk is the first thing to form,
This takes pbout 7 to 8 days., The whole of the rest of the

eg: i addo@ within a period of 24 hours (Bell and Freeman,

1971).
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It may be noticed from the composition of an egg that
the fat in eg; yolk forms a major portion of the avian egge

The yolk substances are actuslly produced in the liver,

Before they are deposited in the oocyte, they have to be
transported by the blood to regions in the ovary adjacent

to vitolll#o membraie,

The mechanisms involved in the passage of yolk subste
anees across the follicular wall and its deposition in the
oooyte are not well understood. It has long been known that

changes taking place in the blo:d plasma and liver of domee

stic fowl when eg: produetien begins ean be stimulated by
the adeinistration of oestrogenie substances to the imme

ture birds (urom. ‘95“)0

Since the exact mechanisms invelved on the role played
by the hcp#tte tissue on fat produstion, the transport of
lipids by qho blood, ami their transfer to the ovary are not
quiet well | erstood, it was threught worthwhile to scudy
the interrelationship existing between all these parameters
in WVhite Lﬁghorn breed of fowls, An attempt is also made
to study tﬁe effects of different combinations of femmle sex
hormones e# the fat metabolism in White Lezhorn pullets, This
study 1is lthcly to throw more light on the physiology of lipid

transfer to the ovaries in birds,




REVIEW OF LITERATURE



|
REVIEW OF LITERATURE

The lqpldn from the liver are tramsported through blood
to the ovary amd deposited in the egs. In avian ae well as
in -l-maltﬂn species fatty acids are synthesised in the cytoe
plasm of cells in the liver, mamuary gland, heart, lung and
brain from ncetyl coA, The biosynthesis of long chain fatty
acids is under nutritioml, hormoml and metabolic influences,
The hepatic phospholipid concentration has been found to ine
erease as the age of the bird inoressed (Thayer et sl., 1973).
Many more rpctora way be involved 1. the accumulation of fat
in liver, tﬁolndtnc genetioc predisposition, dietary nutrient
quality, level of oestrogens and management (Harms et al.,

1977).

The 1n#1ueuco of age on cholesterol ester level in liver
tissue has been investigated by Heldman ami Grenthman (1964),
They have shown that there was incressed synthesis of choles~
terol as th+ age of the bird advanced. The adrenals have also
been 1nplio+ted in the regulation of hepatic lipogenesis
(Entenmann #3 8ley 1940). Most of the cholesterol found in
the egg una?lyntholinod in the liver of a bird (Neber, 1976),
Lorens and ?haikott (1940) eould notice different correlatiom
at -1snt£104nt levels existing in between ovarianand hepatie
total cholesterol content in the sqme age groups of birds,
Cholesterol and fatty acid syntheses were found to be very
active in the hepatic tissue of chick (Goodridge, 1968b).
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The carbon atam from glucose is inecorporated into fatty acids

|
and cholu#orol ut a lov level in the embryonic chick liver,
However, i# inoreased rapidly on hatehing and feeding (Geodridege,
1968b). |

The lirvcr of the laying hens co  tains more shan double
the amount 0f lipids than that feund in immsture birds (Bell
am rrcm?. 1971). These lipids are almost cnttroiy made up
of trtclye#ﬁrﬂda. Triglycerids are the most signifieant group
of lipids ﬂro- the stand point ef energy neede They may be
provided bﬁ the diet or may be synthesised from non lipid
sources, ﬁ:e hepatic triglycerids concentration in laying
hens has h{en found to be about three times Shat seen in
cocks (Kn-hhuu and Brown, 1965)., Teotal lipid accumulation
upto a level of 45 to 504 on dry matter basis of the liver
was shown ﬁb mect the requirement of total lipids for egg
production ﬁn hens, The implication that the liver we:
involved in the produstion of yolk precursors has been estae
blished by ‘ evesy and Hahn (1938). More recently, direct
evidence on the syntheses of yolk proteins by the hepatic
tissue has tbogun to accumulate, This ap:lies, to a m=a jor
extent, to %ho syntheses of phosphovitellin whiok is present
in the hepatiec tissue of laying birds and oestrogenised

cockerels (Greenguard gt sl., 1963).
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Beg tqmtton in the owry is dependent on the lipids
uynthutseq in the liver and trensported as lipeproteins to
the ovary dnad-sn. 1961)s As the bird advanced in age there
occurred a iprogreaatvc inorease in hepatic lipogenesis
(Entermann gt 8l., 1940). MoIndoe (1959) presented eviderse
in support of the above finding and found that incrensed
content of iotal lipids in liver was quiet evident in laying
hens, The total lipid coatent of the liver and the rate of
egg production were shown to be directly correlated (Specrs

and Balloum, 1966), It has 2lso been noted that the liver

lipid contqnt varied with the stage of laying, and period
of laying (Yolford and Polin, 1972, Nesheim gt al., 1969).
Goodridge (1960) has provided eonelusive evidence to show
that higher liver lipid content in layi:rg birds was due to

inereased lipogenesis in the liver,

signithunt dire#t correlation existed between totzal
liver lipid content and the rate of eg: produetion (Speers
am Balloum, 1966). Further, the size of the liver was

directly relatcd to the body size of the hen, This rrrtie

cular relationship was thought to be & limiting faetor in
the rate of egg production by laying birds (Shiveprasad and

Jazp, 1977). The inorease in liver weight coincided with

the inerease in liver lipid concentyration, Jt ha: been found

that varying degrees of higher lipid content above that found
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in the poo* layers wvere required to regulate egg produetion
in 1ine with the genetic potential of the birds (Garlich
at 8kes 1975).

Ssurkie (1956) stated that seoretion of oestrogen in
birds 1ncr§ascd the content of low demsity lipoproteins,
mostly -adé up of phospholipids, vhiesh are deposited in
the ovary as the bird matured. Low density lipoprotein
eontaining%alno-t 90% 1ipid ha: been isolated by Martin
33,31.(1954) and was shown to account for about 95% of yolk
lipids, Lﬁw de:sity lipoproteins are heterogenous »nd two
eomponents have besn separated, protein (114) and neutral
lipids (66*) and phospholipids (23%). Cholestercl accounted
for 4% of ﬂhc lipid fraction (Martin gt s}., 1963).

Nnrtoi and Sell (1963) have noticed nccumulationof
solid. 4including eholesterol during mmturation of avian
ovary. However, the total quantity of cholesterol deposited
in each egg weas more or less oo stant (Spencers gt al., 1971),
Evidences hhvo been presented to show that cholesterol is
being trunsmitted to and depesited in the ovary and that there

was no actuTl syntheses of cholesterol in the avian ovary,

Bafes +nd Kemar (1955) noticed inerezsed weight of ovaries
as the btrdématured which was attributed to the accumulation
of lipids in the ovarye Duri.g the post embryonic development
of ooeyte t*ore is a period of slow srowih Jduring whioh tima
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deposition of yolk commisting mainly of neutral fats occurs,

nnnnd#ry electrophoresis of blood plasma revealed the
presence o# large amounts of proteins in laying hens and
cn.troconl*od cocks compared to shat found in immture fowls
and nnirc:#od cockerels (Moore, 1948), Eventhough evidences
vere presented for the presence of lowv density lipoproteins
and 1£p0vi*olltn in the blood plasme of layiing hens, striet
proef of their presence has not yes been furnished (Bell and
Freeman, lé7t). Sehjeide and Urist (1956), Sehjeide gt a).
(1963) nnd‘thJoidQ and Wilkens (1964) showed that there was
a great 1 ‘ se in the level of low demity lipoprotein and
decrease tq the high density components in the plasma wvhen
the birds attain sexusl maturity. Cook (1968) found that
avian eg:; yolk contained lipoproteins similar to that in

plasma.

Furr (1970) noticed cholestercl in high concentration
in the blon of chicken, This sctually confirmed the reports
that high ﬂunoonMrntton of cholestaerol was associated with
e;., yolk formation (sturkie, 1965)., However, Spencer gt al.
(1977) eculd notice no sppreciasble flueSuations in serum

cholestercl levels in female birds with increase in age,

A utld‘hyporlipou&: oouldfhotttod in the blood s:rum of

layers at the onset of laying which returns subsequently te
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norunltpcnic level as eg; production progress (Simon Cho, 1981),

It has bccT stated that the plasmsa lipid co rcertration become

1ner¢--1ngiy important 4in the egg yolk formation as the bird

attained sexual maturity (Naber, 1976)., Heald and Badman

(1963) lnd#catod that ehange in plasma lipid concentration
s grcateﬂt at day 14 preceeding oviposition. They further
observed that at the onset of laying & sharp fall in the plasme

iipid lcvci occurred.

The c#tootn of administration of exogenous sex hormones
on the dcvﬁlopnont and funetion of avian reproductive system
have been Andor investigation for the last few decades (Herts
et al.y 1947, Brant and Nalbandov, 1956, Mohsin and Pal, 1975,
Pillei and Nirwalan, 1979). Cembs st al. (1958) noticed sig-
nifieant 140!..36 in the body size and weight in diethylstile

besterol treated birds.

Tbnroqg ot ale (1944) have shown that oestrogen admini-
stration rﬁaultod in inereased hepatie phospholipid concens
tration, ﬂndogonoun oestrogzens seoreted during the time of
maturity 1n@ro¢nod fat content of liver and phospholipid mobie
lisation tn‘thc liver of birds, Further, Sturkie (1956)

stated that osatrogen saecretion in birds resulted in increased

eonnontvati@n of low density lipoproteins mostly phospholipid
in ovaries o0f the birds as they attainedm maturity. Entemmann

ot al., (194L) have shown that administration of stilbesterol
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resulted in significant inerease in the phospholipid contcnt

of the liver tissue in birds, Similarly, Nalbandov (1953)

presented evidences to show that cestrogenisation of coeck=

erels resulfed in increased eontent of hepatie phospholipids,

Cholesterol eontent of the hepatic tissue was seen
inoreansed aqtcr administration of oestrogens to cockerels
(Bell and r#oonnn. 1971)e Cholesterocl and fatty ascids syn-
theses were ooccuring at a high level, Administration of srx
hormones ingreased incorporation of oarbon atoms of glucose

into fatty sncids and cholesterol, vhieh ocourred at a very

low rate during embryonic stage of development (Goodridge,
1968b). Entermann gt sl. (1940) noticed the occurence of
high eoncozﬁrntton of cholesterel in the ovarian tissue for
vhich the riauon attributed was secretion of sex hor.bno- as
the birds grev older, Comuon gt a}. (1946) reported the syn-
ergiscie quocts of vestrogens, Androgens and progesterons on
the high eoéecntr-tlon- of serum lipids including serum choles~
\

terol, \

Hood g% ale. (1950) noted the effect of diethylstilbesterol
adeministration in birds whieh resulted in significantly higher
tat deposition in the liver of birds. Combs ¢t gl. (1958) found
increased h#dy weight in turkeys receiving diethylstilbesterol
pellets nub#utancoualy vwhich resulted in higher feed consumption

per unit woﬂght gain and the resulting fat deposition in the
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body. Fur#hor he reported that diethylstilbesterol treatment
resulted in inoreased liver weigh$ lipid aceumulation in the
liver and {bdomtnll fat deposition in pullets, Stamler gt al.
(1950) hﬂvi found that oestrogen influe:iced lipid metabolism
by inereasing syntheses of lipids along with decreased dissie

pation from the liver,

High l{tp:l.d eontent in the avian blood was reported to be
normal durﬂng egy laying as well as after administrationof
exogenous sex hormones (Fleiszchems and Fried, 1943, MecDonald
2t 8ley 19%5. Heald and Rookledge, 1964), Tiennoren (1958)
noticed thm;t when hens were administered oestrogens (300 mg/
bird) they showed lower ovarian activity and egg produstion.
Nalbandovw (‘1953) presented evide:ces to show high plasma lipid
eoncentrntt{on as 8 result of administration of sex steroids,
Pillai am Lhir-un (1979) could notice no ap; reciable change
in size and weizh of overies in immature birds treated with
-tnbe-toro@ldtpmpiamto. Cook et al, (1957) noticed an inhie
bitory u’r#t of testesterone on the plasms sholestcrol level

in birds,
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Ten nna?or' sach of elinieally healthy White Leghorn

female birda of five different age groups were sclected at

random from hho Kerala Agrigultural University Poultry Farme

The birds bo}ougtd to the fellowing age groups of 50=5kedays,
70«74<days, ﬁoo-toh-any-, 129«1)3edays and 223«227edays (laying).
Bach group o# birds was housed separstely in cages and naine
tained undor}-t-xaard farm conditions, The composition of the
grower mash fed to the birds i1s given in table No.2.,1 and that

of the layer mash in table No. 2.2,

The selécted birds were reared for five days. At the ed

of this pcrt’d all the birds except those belorging to 100=104e
days age gro#p- were slaughtered by deegapitation, The blood
was colloctc* in clean dry test tubes ani stop ered, It ws

then kept 1n§tho frecxscyr compartment of a refrigerator 4in a
slanting politlon over night, for bleood serum to get separated,
The serum ua+ siphoned off in to a clean dry test tube and was
used for dit#cront chemioal analyses, The carcase of the bird
was then out open and the viscers was removed mechanically.
Liver and oviry were dissected out completely and ge:tly pressed
bstween the folds of an filter paper to remove the adhering

fluids and ssored in a freeser compartment of a refrigerator.

The entire live:r tissue wns cut and mmcerated in a Pottere




olle

Blveh jem tissue homogeniser and a small portion of 1t wes
weighed,. Ajwnighod quan.ity of ovary was also taken from
each bird 1+ the same way a® described above for liver tissue,
Tissue ho-o#en-tca were propared by adopting the method of
Colowviek and Kaplan (1963)s Total 1ipid content in the liver
and ovary were estimeted by the method of Maynard and Joslyn
(1970) snd that in the serum was estimated by extractiom with
ether ami a |subsequent extraction with methyl alcohol after
absorbing f#ve ml of serum into a piece of cotton, in u soxhlet
apparatus, }Phoopholipid eontent was estimated by using the
method of King and Vootten (1559]s Totol cholesterol content
in thbe llveé. serum and ovary waor estimated by the methnd of

Zak (1957).

The az*nct of administretion of exogencous sex hormones
on pullets ;-- studied in 100«10k=days~0ld Vhite Leghorn
pullets. Ferty numbers of 100w10kedays-0ld birds werc rane
domly soloc#ed to form four differaent groups, cach group
containing #on birds., The birds were weighed before the
start of th+ experiment, The body weights of the birds are

given in Ta$1¢ 2s30

|
The first group of ten experimental birds (100=10iiedays=
old) received 1 mg of diethylstilbessrol (DS) in 0,25 ml of

olive oil L#tramnsenlarly in the pectorul muscles daily for
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 Table No. 2.1 Composition of growver mash

Ingrq#unu Percentgge

- B W ® @ o % ® = > " e S ® O P O @O P S T O W G G W "G P T e e

Ground mut oake 18

Yellow maise 10
Vheat 10
Dried tapioca chips 15
Vheat bran 15
Rice bran 20
Un salted dried fish 10
Minersl mixture (Poultry) 15
Common salt Oe3
Total 100,00
L2 L2 11 L

"Neftin" was added at the rate of 25 g per ton of mixed feod

onon--‘----.---CC‘Q---_--’-----n-
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Table No. 2,3, Compesition of Layer mash

Ingrediients i Peroentage

® ® O GenSe eSS E GRS e e R e ®» e ee.e

Groumt nut eake 17
Yellewv mmise | 10
Vheat 1"
Tapiopa ehips 15
Wheat bLrun 15
Rice Lnn | 20
Unsalted dried fish 10

Minerml mixture 1.5

Common salt | 035

cnccces

Total 100,00

sasnses

*"Bifuran® T &y Povimix 25 g and lcfttn 25 g were added
o

%0 & ton mixed feed,

‘Q--“--‘Q-.-“-‘....—ﬂ-.“..-‘
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Table 2,3 Bady ﬁnlcﬂ%n 34 btrfn of the different cxpcrinontal
| group bctar. the st rttng of the experiment,

No. of Control B:lrdl intindod Birds intended Birds intended
birds for estrogen for estrogen for estregen,
: ’ treatment and progester~- progesterons

ona treafinert and testoste-
rone treate

ment,
---nw’-o*’"----nlc--u.n-u-nuu—-p - - e
| g/vdrd  &/bird &/bird g/bird

; | 5
- e W W s e @ B s W WG W B W W W B W o W ow P e wmeow W BoEw e oW e

850 853 : 863 860

i

2 850 872 .872 862
3 863 87k 870 85k

4 868 863 " 859 858
5 85k 852 ' 855 858
6 850 875 874 869
7 857 848 866 869 -
8 870 &55 B 871 858
9 875 853 ) 856 o 8x
10

| 843 85k . 858 857

- . : N

® w wm wm @ e e BN e W m e owow e owmey w e we e e
- . .

»

£

856 857 . 860 . 839

¥

Mean value

sSnanuncenm sy --u-nnnn-“-am"h.lél-nc'duui’ e .;--..C..-”(IICS--;i

o
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ten days. bcooaﬂ group of ten emperimental birds (100104«
days-old) r@coivod a daily dose of 1 mg diethylstilbestrol
(vs) and 1 @g of progesterone (PG) each in 0,25 ml of olive
oil 1utra-uﬁcu1-r1y for ten days in the same region, The
third group consisted of ten White Leghorn pullets whioch
received anitntru-n-oulur injection of 1 mg of diethylstile
bastrol (nsi 1 mg of progesterone (PG) and 1 mg of testoste-
rone atpmpiomt- (TD) each in 0.25 ml of olive oil dsily for
ten days. tho control group of ten birds received a daily
dose of 0,25 ml of olive oil intramuscularly for ten days,
The treatment was discontinued for one dey. All the birds

were sacrificed on the twelfth day,

The blbod, ovary and liver were ecollectad as Jdescribed
earlier, Total lipids, phospholipids and total cholesterol

were estimated in ovary, liver and serum as rescribed above,

The da#a were statistically analysed by using Rande-
mised Block Design (Snedecor and Cochren, 1967), Pair wise
comparison with student's 't’ teast were used for finding out
the aignttle@nco (P 0,01) between age groups and also between

trec tments,
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The phospholipid content in the ovarian tissues of White

Leghorn birds of different age groups are civen in Table i,1,

Table 4.1 Phospholipids in the ovaries of White Leghorn

birds of different age groups (Values are mean 3 S.E)

@ B @ W B W wm P W S R W @ $ W@ W G G G W A @ A W S M W m ® -

Sl.No. No. of birds Age in days Phospholipids
(mg/g)
1 10 50«54 990 & 0439
2 10 7074 14,23 ¢ O. bk
3 10 100104 16,05 3 0432
4 10 129«133 15609 » 0443
5 10 223m227 20,46 ¢ 0,26

- e - W = ” - - e W W W s W e ™ - G W B s W W W - - - = - -

The ovarian phospholipid concentration in the birds showved
a general tendency to inerease os age of the birds advaiced

except in 129«133 days age groups,

The analysis of varia.ce table showed that the "F" value
ealculated was greater than the eritical value. The statise
tieal znalysis of the data on the concentrations of ovartan
phospholipids in wvarious age groups is given in the analysis

of variance table 4.2,
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Table 4.2 Analysis of variance - Ovarian phospholipid concen=

tration in different age groups of wWhite Leghorn birds,

-. - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Source S8 det MeB oS F
*%
Age 5789,53 4 1 “07-38 15.89
Exrror 71.53 h5 91,04
- S O B 2 3 S = 3 OS8R S8 [ &SSO ED 2R 3z S 3 2 % B

#* Siopnificance at 1% level,

With pairevise comparison of means it was found that the
ovarian phospholipid content of 70wTiedayseold (14,23 ¢ O.44
me/c)s 10U=10badays=old (164,05 & 0432 mg/g)y 129=133~days=old
(15.09 2 0e43 mg/g) and 223w227=days=old (20,46 ¢ 0,26 mg/¢)
birds were all significally (P<£ 0,01) higher than that of

0e5b4edays=old (9.90 + 0.39 mg/g) birds.

However, the phospholipid content in the ovaries (20,46
2 0626 mg/g) in 2:3e227-days=0ld birds was alone significantly
(P L 0401) higher as compared te 70=7hedays=old (14,23 & O.4i
mg/g) birds, 100=10iedays=old (16,05 3 0.32 mg/g) birds and

129=133=days~old (15,09 & O.45 mg/g) birds. The phospholipid
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co mdent in the ovary in between the various other age groups
from 70«74edays«=0ld=birds to 129«133edays-old did not show

any significant difference.

The phospholipid eontent in the liver of white Le:horn

birds are given in table 4,3,

Jable 443 Phospholipids in the liver of different age groups

of White Leghorn birds (Values are mean i SE).

SleKoo No, of birds Age in days Phospholipids
(mg/g)
1 10 50=54 12,94 o 0,46
2 10 T0=T4 15438 & 0,30
3 10 100=104 18,84 & 0456
4 10 129«133 19,61 + 0,34
5 10 223e227 20,02 s 0452

O @ @& > h @ © @ S W W O » 5 O G & W8 = W W ® W W - W W P S O -

It was obsaeirved thot a: the age of the birds increased
there was & parallel inecrease in the liver phospholipid concene

tration also,.

The statisticel analysis of the data on the concentration
of liver phospholipids in various age groups of the birds is

given in the analysis of varia me table 4,4,
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Table 4.4 Analysis of variance = Liver phospholipids co ceiie

tr-tion in different age groups of White Leghorn birds,

Source S48 d.? MeB e F

L 2
Age IT77292 4 9&3.29 184,92
Error 85,11 by 49,87

Total 3858403 49

M M 3 = OB O3 8 o3 XM o3 | S O3 @2 o3 ox

i
[
]

oom B = 3=

[
H

#% Significance at 1% level,

With pairewise comparison it was found that the liver
phospholipid content 6f 100«104«days=old (18.84 » 0,56 m3/g),
129=133edays=old (19,61 & 0,34 mg/g) am 223=227=days=o0ld
(20,02 2 0.52 mg/g) birds were all significantly (P 0,01)
higher than that of 50=54kedayseold (129,94 ¢ 0,46 wg/z)
birds and 70=74=days=old (1538 & 0,30 mg/g) birds. At the
same time the liver phospholipid conte:t of 2:3=227edayseold
(20,02 2 0452 mg/g) birds was signifieantly (P < 0,01) higher
than that compared to 129=133edayseold (19,61 » 0434 mz/g)

birds,.

The phospholipids in blood serum in White Leghorn birds

are given in table 4,5
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Jable 4,5 hospholipids in bloods serum of different age

groups of White Leghorn birds (Values are mean s S.E)

S1eNo, No., of birds Age in days Phospholipidas
(mg/100 ml1)

1 10 50=54 236,78 & 2.16
2 10 70=74 258,92 & 3.30
3 10 100=104 268,77 + 3.88
i 10 129«133 273.44 9 3421
5 10 223227 251,64 » 1,64
#3238 pos=son DS e o I8 S oM e am ==

The serum phospholipid concentration in tie birds showed
e marked increase in concemration as age of the birds advae
nced except for the phospholipid level at 2 3=227«days«old~

birds.

The statistica)l analysis of the data on the concentration
of serum phospholipid in various age groups of ‘hite Leghorn

birds is g iveu in the analysis of varia..ce table -,6,

Signifioantly higher (P{ 0,01) values for serum phos._hoe=
1ipid could be noticed in 70=T4edays=old (2358.92 & 3.30 mg/
100 ml), 10U=10bedays=old (268,77 & 3.88 mg/100 ml), 129=13%

dayseold (27344 & 3421 mg/100 ml) and 223-227«days-old
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Jable 4,6 Analysis of variance = scrum phospholipid concen=

tration 4n different age groups of White Leghorn birds,

Source Se8 d.f MeB o8

Age 8458, 754 4 2114.685  85.641""
Error 3826,878 L4s 24,866

Total 12285.,632 4o

M I B M = X 3 2 B OB B2 3 B N NN g TR | S D o o= oS oxo3om oo

& significance at 1 level.

(251464 ¢ 1,64 wg/100 ml) birds compared to 50=3iedayseold
(236478 3 216 mg/10. ml) birdse Similarly, the scrum phose

- pholipid content of 10U=10kedays=0ld (208.77 & 3.88 wmz/100 ml)
129=133=days=old (273¢44 & 3421 mg/100 ml) and 223«227=days-
old (251,64 & 1.64 mg/100 ml) birds showed a significantly
higher (P.. 0,01) serum phospholipid content, compared to

70.7hedayse=old (258,92 & 3.30 mg/100 ml) birds,

The ovarian content of total choleaterol in the White

Leghorn birds are given in table 4,7,

In owvaries of the various age groups of birds showed
marked f{ncreasec in concentration of cholesterocl as age of

the birds advanced,
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Jeble 4,7 Total cholesterol in the ovaries of different

age roup of ¥hite Leghorn birds (values are mean 2 SE).

SleNo. No, of birds Ags in days Total choleose

tercl
(me/g)

1 10 50=34 2,42 4 0,12

2 10 70=74 5,63 3 0459

3 10 100=104 10,14 + 0,32

4 10 129133 14,18 & 0425

5 10 223=227 16454 & 0,18

B Y W W W ¥ S s e W W W & W W W W B S W A W W P S O W O W -

The statistical amlysis of the data on the concentr:e
tion of ovarian total cholesterol in wvarious age groups of
White Leghorn birds is given i1 the analysis of wvariance
table 4,8,

Iable 448 Analysis of variance-ovarian toti:l cholesterol

cocentr:tion 4n different age groups of White Leghorn birds,

- e @ o W WM @ & W W & ® = o W @ W & B G W WG W W@ G WS W e W W

Source S5e8 d,¢f eBeB

* %
Age 14063, 41 4 3515.85 5466
Error 25,48 4s 520,87
Total 14089,89 49

m s % DM om NS S B oS3 08 o MR WS R oM % oM N O3 T IS

*e girnificance 2t 1% level,



23w

The evarian total cholesterol ecomentration in 223«227e
dayseoldebirds (16,84 ¢ 0,18 mg/g) was signifiecantly higher
(P < 0,01) than 100=104edays=odd (10,14 & 0,32 mg/g)y and
50e54 dayseold (242 3 0,12 mg/g) birde,

The total cholesterol ocontent in the ov-'ries of 129«131=
dayseoldebirds (14,18 4 0,25 mg/g) was significantly higher
(P 0,01) than that of 70«Thedays old (5.63 » 0.59 mg/g) bir's
8:d 50=5hedeys=old (2,42 3 0,12 mg/g) birda. ‘he 100=104-
days=oldebirds (10,14 ¢ 0,32 mg/g) and 70«7iedays=old=birds
(5663 2 0459 mg/g) showed signitiecantly (P 0,01) higher
concentration of ovarian totul cholesterol as compared to
their respeetive youngor age groups of 70«Tiedays«oldebirds

and 50=54edays-oldebirds (2442 g Ol mg/g)e

The total cholesterol content in the liver of white

Leghorn birds are given in table 4,9,

Jsble 4,9, Total cholesterol in the liver of White Leghorn

birds of different age groeup (vValues are mean s SE)

B e S W e G W % W S B S G W B D S W WD W S W B W W W @ S B W

Sle NOo No, 0of birds Age in days Total cholesterol
. ) (mg/g)
1 10 50«54 Lokt o 0415
2 10 70=74 8639 2 0,34
3 10 100-104 12495 & 0,42
4 10 129«133 15419 & 0420
5 10 223=227 1790 £ 0679
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The total cholesSerol coment in the liver showed a
tendenoy to increase in concentration as the age of the

birds increased,

The statistioanl amalysis of the data on the concentrae
tion of liver totnl cholesterol in various age _roups is

given in the analysis of variance table 4,10,

Jable 4,10 Analysis of variance liver total cholesterol
comentration in different age groups of White Leghorn
birdse.
Source Se8 - 1% 4 MeBoS F
. . m e e e e eSe®e"® e e """ ... "ee
Age 11544042 4 2886, 10 94115 "
Error 41,01 L5 316,22
Total 11585.43 b9
" % % w2 o s 339 m 8 S WE S EnDWe S a3 dca = a

#% Significance at 14 level,

No statistically signifiocant difference could be seen
existing hetween the totzl liver cholesterol content of
50w5khedayswold (=46 g 0415 mg/g) amd T0e7liadays old (8,39
2 O34 mg/g) birds. However, there was signifioca.tly (P(0.01)
hizher comeentration of total liver cholesterol concentrae

tions in 100=104«days=old (12,95 & 0,42 nz/g)y 12%=133=dayse



old (15419 g 0420 mg/g) and 223=227=days=old (17.90 2
0.79 wg/e) birds when compared teo that of 50«5iedayse-old
(446 3 0u15 mg/g) birds and 70=Tiedays-old (8,39 ¢+ 0,34
mg/s) birdse

The c¢holasterol content in blods scrum of differemnt

a;e groups of White Leghorn birds are given in table 4.11,

Teble 4311 Total cholesterol in the blood serum of differert

age groups of vhite Leghorn birds (Values arec mean ¢ S.E).

W 3 s 3 Y OSmM s 233 I3 3 %oy 23S oM™ osso@m o xS ONOR
Sle.No. No. of birds Age in days Total cholesterol
(mg/100m1 )

1 10 50=54 175.81 & 3452
2 10 70=74 168440 & 5.65
3 10 100=104 17157 & 147
4 10 129-133 17973 2 3449
5 10 22)-227 150.82 2 235

. B D 2 % U 3 3 B 2 B 3 S @ S8 RS S Sm 3 MBS 3 0 = |- -

Here, the general temde oy of the serum total cholesterol
wasz to deeorease in oconcentration as the age of the birds advae
nced in age except for the total cholestercl content of 129«13e

days-oldebirds,

The statistienl analysis of the data on the concentration
of serum total cholesterol in various age : roups of Yhite Leghorn

birds is given in the amlysis of wariance table 4,12,
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Table 4,12 Analysis of wvariance « Blood serum tot-l choles=

terol congentration in different age groups of White Leghorn

birds,

Souroce SeS d.t MeB o8 F
Age 5161410 & 1280.277 1404135
Error 6306,07 4% 94207

- e @ o & B & T o W ® W ® @ W % & S S G ® H» W O G G E - o " >

Total 11467.,17 bo

[ NN TEE- BTN N T BN DN NEE- BN - BN BN BEN NEE BN NN JEE BEE-JEE- BEE NEE BEE R DS RE B B BN

#% Significance at 1% level,

The scxum total cholesterol content of 223«2l7«days-old
(150.52 & 2.35 wg/100 ml) birds showed a significantly lower
(r { 0,01) value when comparedto all the younger age group of
birds, There was signifieantly lower (P< 0,01) serum total
cholesterol content in TO=74edayseold (168,40 s 5.65 mg/100ml)
and 100=104edays=0ld (171,57 & 1.47 mg/100 m)l) birds when
compared to 50=5kedays~old (175.81 & 3452 mg/100 ml) birds,
But $he serum total cholesterol level in 10U«104edays-old
(17157 3 1,47 /100 ml) anl 129«133=days«0ld=(179.73 £ 3449
mg/100 ml) birds were significantly (P L 0,01) higher than that

of 70=Thedayseold (168,40 ¢ 5.65 mg/100 ml) birds,

The totul lipids in the ovarian tissue of White Leghorn

birds are given in table 4,136
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Table 4,13 Total 1ipids in the ovaries of different age

groups of VWhite Leghorn birds (values are mean g SE)

- | % D W 3 3 S 8 2 3 @ 8 3 8 3 533 W m s B 3OS P oM om OB

Sl.No, No. of birds Age in days Total lipid (g/100zms)

1 10 50 54 8427 & 0o27
2 10 70074 8420 ¢ 0,30
3 10 100=104 14,79 & 0427
4 10 129=133 14,74 ¢ 0,30
5 10 223227 16621 & 0,37

" o 2 89 8 8 8B ® 2 3 3 O3 O B B S B 3R 9O 2D WD N ODZo= oW

As in the case of cholesterocl, the totul lipid concentra=
tion &n the ovarian tissue showed a tendency to risc with
inocrease in age, However, this tendency was not very well
evident es in the previous two finstances of ovarian total

cholesterol and ovarian phospholipids,

Statistical analysis of the data for the ovarian content

of total lipid. is given 4in the analysis of variance table
b4,

No statistieally signifieant difference in conceutration
of totul lipids in the ovarian tisscue was evident beutween the
50=5bedayswold (8427 3 0e27 /100 g) and TO=7hedayseold (8,20

£ 0,3 g/100 ¢) bird., Similarly, in the ovary of the 100=10=
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Jable 4,14 Analysis of variance = Total lipids in the overy

of difterecnt age groups of White Lechorn birds,

o e @ W T G W G @ @ g W W W G W @ W B W P G W W@ P WM e W ° @ -

Source S5 dis MeSe8 F

Age 603472 4 1508.68  B8.815 "
Erroy 39,569 L4y 171,141
Total 6074,389 Lo

% s 8 3 3 8 2 8 & 2 2 S 8 G 8 M 3 W WS M 3 S TN I ORNR DN

#% gienificance at 1% lavel.

dayseold (14,79 & 0.27 g/100 g)y 129=133=days=old (14,74 +
0630 g/109 g) and 223=227=days-old (16,21 & 0,37 g/100 g)
birds also did not reveal any signifioeant difference in
between theme At the same time the younger age groups of
70=74edays~oldebirds showed a signifieantly (¢ { 0,01) lower
concentration of ovarian total lipids compared to that of
100e10bed y8=0ld and 2:3=22T7=days=old=bird , Similar was

the osse with 50«5lLedayseold=birds which showed a signifie
cantly lower value for the total lipid content 1i.. the ovaries
ecompared to that of sll the other highexr age (roups except

that for the 70-T7Ti4edayseoldebirds.

The tovtzl 1lipid content 4 the liwve: of white Leghorn

birds are given in table 4,15,
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Jable 4,15 Total 1ipids fin the liver of different age groups

of white Leghorn birds (Values are mean s SE)

- OBW N T OB N D 33 2N 8 3 N 8 3B S D O3 3 3 3O 3 B 3 BSE o

SleNoe No. 0f birds Age in days Total 1ipids (g/100gms)

- e W W e M W e S e @ @ G W S WP G E WS e S e " e @ P e o

1 10 50=54 765 2 0e79
2 10 70=74 9.19 + 0,48
3 10 100=104 14,00 & 0,36
b 10 129-133 18,52 & 0437
5 10 R23=227 21,15 3 0,43

M m B MmN S 3 E =S 328 » s ®m S @B = 3 9|2 3N 8 3 O3 O OSSO M M

Liver total 1lipid oonteunt shoved a tende:icy to inorease
in concentr:tion as age adva med, Statistieal amlysis of
the datu on the concentration of liver total lipid in various
age groups of White Leghorn birds is given in the amalysis of

variaance table 4,106,

Iable 4,16 Analysis of variance = Liver total lipid comen-

tration in different age groups of White Leghorn birds,

S B W 3 SB 3 3 N B R S8 o O » WM B 3 &8 B & T B 8 8B 8 2 8 8

Source SeS d.f MeB, N F

Age 13485, 39 4 3871, 34 13,75
Error 61,90 Ly 245,65

Total 13547,29 49

| 8 2 3 8 8 Z S DR B3 3 3 8 T N 8 8B 2 35S 8 3 3 8 8 D B 83y =:S3S

## Signifioance at 1% level,
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With palr wise comparison it was found that the liver
total 1lipid content of 10C-104-days-old (14,0040.36g/
100 g), 125=133-days=-old (18.52+¢ 0.37 g/100g) and 223=227
days-old (21.,15+0.43g/100g) birds were all significantly
(p{0.01) higher than that of 50=5l4-dayseold (7.65+0.79&/
100g) birds. The liver total lipids content of 129-133-
days-old (18,5240.375/100g) and 223=227-days-0ld(21.15
+ 0,432/100g) birds were significantly (P(0.01) higher
than that of 70=7k-days-old (9.1840.48g/100g) birds.8o
also, sig.ificantly higher content (P 0,01) of liver total
lipids concentration could be seen in 223«227=days~old

(21.15+0,43g/100g) birds compared to that of 100-104-days-

old (114,0040,36g/100g) birds.

Tha blood serum concentration of total lipids in the
White Leghorn birds are given in table 4,17,

Table 4,17. Concentrations of total lipids in the bleood

scrum of Affferent age groups of White lLeghorn Birds

(values are mean + S.E).

ey
Lot 355

B NI NI NN IR INSINENIIRNORYIT TS LN A S

g =3
Slel0, No. of birds Age in days Total lipids(mg/100ml)

-5 -4

1 10 L8 429,68 + 7T.25
2 10 77 613432 2 8.20
3 10 108 815.10 + 13.25
L, 10 134 938,48 + 8,13

5 10 230 1115.03 + 10,25

N e S G g W S SE NS - GRS - A e WD 0wy G P S G S G BD e W AD W D A N G OB S um G S P G R S A N WP me WS R W o
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The sarum total lipid concentration in wWhite Leghorn
birds whowved ¢ rnoticeable kherecacze as age of the blrde advaiced.
The statistical analysic of the data on the concentre
ation of serum total liplds in various age sroups o7 “vhite
Leghorn birds is civen in the analysis of vxriance tableli,18.

Table 4,18 Analysis 5f variance = Hlood serum teotzal lipids

concentration in diiferent age groups of Wnite Leghorn birds.

BRSNS SN ENIEImNE LN SIS S ImEms

Source 19 def. meBS . F

Ace 730889 .10 4 182722,03 201,m""
Brror__ __9072,00 _ .30 ... 907200 .. e
Total 739961.10 14

RN R N S N N NS AR NSO I RARSEIER TSI S S AR MmN =S

#¥gignificante at 1 % level,

Ti» zeruw total lipid content in 230-dzys-old (111:,G3
+ 10425 0;/100mi), 134=days~old (938.48 + 8,13 mg/100ml),
108=-days-oid (815,10+13.25 mg/100 ml) and 77=days-old {511,393
#8.20 iwg/100ml) birdc were mignificantly (P{0.,01) greater
then that nf 48-dryskeld {499.6647.25 mg/100ml) birds., The
results were similar when the data for the serum total lipids
of Lifl ¢y aéd- roudy wese compared with that of 'f7=days-
old (613.33 + 8.20 mg/100 mL), 108=days-old (815,10 + 13,25
mg/100 1) and 13h-days-old (938.48 + 8.13 wg/100 wi)

birds,
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Table 4, 19 Correlations of phospholipids in the liver,

ovary aml serum.

p R Bl e B For SR L= erd —am s A M = prrd
Liver
Liver 1
Ovary
Serun
[ mms@maAmT 1A SIS TTINGREIT SR B U I IIIn AR O
Table 4,2¢
ovary, liver and serum.
Liver
Livex 1
Ovary
Serum

** Significance at 1% level.

*# Significance at 5% level.

i

]
]

Correlations of total eholesterol

i

Lt meTm re I mme ST I

0.505%*
O¢376**

1

i
i

i
14
i
"

in the



Table 4.21 Correlations of total lipide in the ovary, liver

and serum.

Liver Ovary Serum

S - B U D W M T D S WS M U M Wm S WSS WE me A NS W R G W <> G S ant A G Wi S SN UM R G S AT G an W D O e S e = Gl W R

Liver 1 0.,896%* 0.973*=
Ovary 1 0,893

Sexrum 1

T e e e e e e L e e L e T L L Tt

Iable h.gg Correlations phospholipids, total cholesterol

and total lipids in liver.

it

- E- B Eo e e R i B e i X SRR R IR 1 21 =R S i i o SO e e 3 i e g B e i B I IR e

Phospholipids Total cholesterol To::

1
lipids

S s s W e W e IS WS G G SR GI G N AR e R G S e W O S O W G TR T S O WP G WS MR M A e WD S W T T D D T AR e O R S B - e o

Phospholipids 1 0.873%* 0.840**

Total cholesterol 1 0.951%%

Total lipids 1

*%* Significance at 1% level,
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Table 4,23 Correlations of phospholipids, total ciholesterol

and tuta# lipids in ovary.

oo um g R TR UIVA LN sa DR LA s BmsEs i ld CINRIIB Iz I IRERIRIe me LT L .a N S NI sy
Phospholiyids Total cholesterol Total lipilds

Phospholipids 1 V8629 UeTT5*%

Total chelesterocl 1 0 896%*

-d

Total lipids

H
Y
it
it
1
Y
i
3]
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i
5§
i
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i
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it
i
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i
i
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o aoon.

4 Correlations of phospholipids, total cholesterol

and totai%lipids in serum.

R L T e e e R R R e R

Phospholipidas Total cholesterol Total lipids

Phosphol&$ids 1 0. 184 S D.535%%

Total cholesterol 1 O hngnx

Total Lipids 1

N A R

D R R R ]
it SR S =2 STT iR P -

* % Signit#cance at 1% level.

* Significance at 5% level.

NS Not significant.
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The results of the study on the effect of administration

of D5, DB«PG and NS«PG=TD in 100=104edays=-0ld “hite Leghorn

pullets on the phospholipid content in ovaries are given in

table 4,23,

Table 4,25 Concentrations of phospholipids in the ovary of
100« 10kedays-old White Leghorn pullets under the influence

of exogenous sex hormones (Values are mean 3 S.E),

---Batuaaﬂnsuuac---a.UI-r-aa:-n.
Agc in days Tissue/site  No. of birds Phospholipids
| (me/e)

.-.--i---'-----------‘--'----"-

Cc T T2 T3

100=104 ovary 10 16,05 12,57 9490 9,61
‘ 20032 £0.32 20436 20,29

c - Control bird
T1 = j3irds under the influence of DS
T2 = Birds under the influence of DNS<PG

T = B{lrda under the influence of DSePGeTD

Phosyholipid concentration 4n ovaries shoved & progre=
ssive deelﬁlnc in comentration in the experimental pullets
and the greateat decorease compared to control walue we:z

obtained ihn pullets receiving NS-PG=TD,
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The statistical amlysis of the data on the phospholipids

conoontraﬂion is given in the analysis of wvariance table 4,26,

jgglg_ﬁ‘gﬁ; Analysis of varia me » comentrations of phosphoe-
lipids in the ovaries of White Leghorn pullets treated with

eX0ZoNous Bex hormones,

CsssefasmuseassaEsEEEasuasEn. .S
Source Sen d.f MeBe8
T T
Trestmeats 268,346 3 89.448 79.439""
Error 40,536 36 1.126

@ B e B B G @ B W E G B WG W B W B W W EE S e ® e ew
Total 308,882 )

M m 3 g oz & o3 O 8 X m 3 8 8 8B 8 2o & 13 2 ;N O3 3 S8 ;" OB R o= B

*» sienificance at 1% level.

In thh present study the pullets receiving exogenous sex
hormones ib various combinations exhibite! lowver phospholipid
concentra%hon- in the ovaries compared to the control group of

pullets, 1mc pullets treated with DS (12,57 & 0.32 mg/g),
DS=PG (9.9{3 2 0436 mg/g) and DE=PG=TD (9.61 2 0.29 mg/g), all
showed a ﬂﬁgntftoantly love: (P 0,01) concentr:tion of ovarian
phospholipids compared to the control (16,05 ¢+ 0,32 meg/g)

pullets., However, there was no significant difference bétween
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the phonpho{l.ipid content of ovaries of NS«PG (9,90 2 0436

ma/¢e) pu114t- and NS«PGeTD treated (9.61 3 0.29 mg/g) pullets,

The résults of the study on the effect of administration
of DSy DS« and NS«PG-TD on the phospholipid content in the
1iver in 100=104edays=0ld White Leghorn pullets are given in

toble “027\‘

Jable 4,27 The phosyholipid content in the liver of 100=10ke
days-old ihite Leghorn puliets under the influence of exogenous

sex hormoxx{ua. (values are mean ¢ SE).

i
-aaaa:z{::z=an¢===u¢-=a-ua=aszaaanau

Age in doys Tissue/ No. of birds Phospholipids (mg/z)
site - B e e oW P W ® owoe oW
{+4 ™ T2 T3

.----‘-ﬂﬂ---‘--‘l---‘-ﬂ-“---ﬂﬁﬂﬂ.

‘00.‘0“' Liver 10 ‘8.8‘0 22079 38013 3:3.‘-‘“0
20656 30073 0453 20437

suau:fuauaa:saaaausnuaacaaaausauma
C ™ Control) birds
T - Birds under the influence of NS
T2 . Birds undexr the influence of DS and #G
T3 ‘- Birds under the influence of DS, v@ aud TH

The liver phospholipids concentr tion was higher L: those
receiving 7S aloney, and a combinationof DS and PG as compared

to the control pullets,
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The statistical amalysis of the data on the liver phos-
pholipid concentration isg given in the analysis of varia.ce

table Q.B%o

Iable ke286 Analysis of variance = liver phospholipid cone
caentrntiory in white Leghorn pullets under the influence of

exogenous sex hormones.

% 2 =2 8 S 8 3R 3 2 8 8 3 S oM 3 3 &8 @ 23 a0 00 S 8 O3 o2 B oSS

Seurce SeS d.f MeS.8 ¥

- o L - ., o - e S o S W " W W & = L - - . - o L2 J

*

iveatmeits 2330.00) 3 776,668  253.81"
Brror 1106174 36 3,060
Towal 20404177 29

- s 3 W o= 3 M 8o oW OW MmO S8 oM B M S o W O N o 3O R o B oS om

#® Siganifiennce at 1% level,

The 15 treated (22.79 & 0.73 mg/g) pullets, 'S and ©G
treated (38.13 & 0453 wg/g) pulles and DS=PG=TD treated (32,40
£ 0437 mg/p) vullets showed signifie~ntly (P 0,01) hizher
contents of liver phospholipids compared to the control (13,84
4+ 0456 mg/iz) group. Signifiecantly hicher (P { 0,01) content
of liver phospholipid could be secn in NS=PG treated (38.13 ¢
0e53 mg/t) pullets as compared to DS treated (22,79 # 0,73

mg/c) and PS«PG=TD treated (32,40 3 0.37 mg/g) pullets,
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The rfesults of the study on the effects of administrae
tion of N5, NS~PG and DS«PG=TD in 100«104edays=old White
Leghorn puliets on the serum phospholipid content are ;dven

in table 4629,

Table 4.27 Phospholipids in blood serum of 100«10ledays«
oldethite Lezhorn pullets under the influence of exogenous

scx hormones (Vaiues are mean s SE),

= O3 S O3 N O S W O 3O = 2 o3 o oM ooz T oDomo oo N oMo & S oso@

Age in days Tissue/ No, of birds Phospholipids (mg/100ml)
C T1 T T3
100«104 Serum 10 268,86 274,41 251,94 267.05

23088 21,52 20432 +2.63

- 8 3 m s s 2o S 2 = M M 8 o3 o o8 oSS M oo o2 om oo

C = Control birds
T1 a Birds under the influemce of NS alonme
T = Birds under the influence of NS«PG

T3 ] Birds under the influence of NS«PG=TN

The DS treated birds showed a higher concemratisu of
serum phos;:holipids compared to the control ;rou; of birds
The other two axperimerital groups showed lower coucentration

of serum phihspholipids compaxred to the control bLirds,
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Statistical analysis of the data on the serum phospho-
lipid concentration is given in the analysis of vuria rce

table ‘00”10

Jable 4,30 Analysis of variance= eoncentration of blood scrum
phospholipids in white Leghorn pullets treated with exogenous

sex hormoties,

nuaun{snsaaul.nl-a-azaaa:saza:an
Source Be8 de?f MeS o8 ¥

- e & & » » o - - e e e ® W e e e *o o - - W o o - e - - o W

Trea tment 28214256 3 9b9, 118 14,656 "

Error 2309,914 36 6ho164

e e e e Ee .. E” ", e %" . e ...
Total ‘ 5131.170 39

I T T N N T e

#« Significame at 1% level.

The 15 treated (274471 & 1.52 mg/100 ml) pullets showed a
significantly (PL 0,01) higher value for serum phospholipids
than the c@ntrol group (268,86 s 3488 mg/100 ml)e At the szme
time the 15=PG (251494 2 0432 mg/100 ml) aud the DS=PGeTM
treated (2@7.05 2 2065 mg/100 ml) pullets showed a signifie
ficantly (P {0.01) lower coneentrations of scrum phospholipid

compared to» the control group {268.86 2 D88 wg/100 ml).

The rasults of ihe study on the effects of administrotion
of exogenous sex hormones in 100«10Ledoys~0ld Yhite Leghorn
pallets o: the total cholesterol concentration in the ovaries

are given ﬁn table 4431,
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Table 4,31 Total cholesterol in the ovaries of 100=104edayse

old White Leghorn pullets under the i:nfluence of exogenous

sex hormones (Values are mean s SE),

M @ S 3y = JO® &3 B T O3 N D N OB I3 OB Z W ONM D32 S0 8 3 3 ¥ 3 o

Age in T4ssue/ No., of birds Total cholesterol
day' !M.te - - -

C 1 T2 T3

- o - W S E W W W W @ e B W W W & S W W - - W W W e W W - e

100104 Ovary 10 10414 3455 3,63 4,03
20632 30,16 20,16 30,22

S 0 a2 88 3 3g @2 2 O 8 3 S T O ® I D N B8 N D 23 3N
C = [Control birds
™ = Birds under the influence of 1S
T2 = PBirds under the influence of NS«PG

TI = Birds under the influence of NS«PG=TH

Here nlsoy, the general teunde:oy to show a deerease in
the content of total cholesterol in the ovaries of the nullets,
treated wiih exogenous sex hormones was evident, The greatest
decrease in cholesterol was observed in the NS treated birds

compared to the control greup.

Statistical analysis of the data on the total cholesterol
conce tr-tion in the ovaries is given in the analysis of wvarie

ance table 4,32,
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Jable U4332 Analysis of wariance = total cholesterol in the
ovaries oif ihite Leghorn pullets treated with exogenous sex

hoxrmones.

Source 8 o8 d.f MeB oW F

M U 8 B m = B X 3 S 2 W 32 BN 3 W W =2 O o B 2 = 3 O3 & -n S8 B2 =
Treatment 309,093 3 103,031 2hz,27%
Error 1 Se 309 36 O, “25

Total 324,402 39

s g 3Bz S8 3B @M S8 S 2 X NS N 28 0 S8 M O XSS S 3R

** Significance at 1% level,

Total cholesterol content in the ovaries of D8 treated
(3e55 ¢ 0.16 mg/g) NSePG treated(3.63 & 0.16 mg/g) and DS«PGe=
TD treated (4.03 3 0.22 mg/g) pullets showed significantly
lower valug (P{ 0,01) from that of control (10,14 3 0.32 mg/g)
group of birds, The DS«PG treated pullets (3.63 2 0416 mgfig)
showed sigunificantly higher value when compared to DS treated
(3e55 & 0416 mg/g) birds., Similarly there was significantly
(p { 0,01) higher contents of total cholesterol in the ovaries
of DS«PGe=TT) treated pullets (4,03 & 0.2: mg/g) compared to

DSPG (3.6 ¢ 0,16 mg/g) treated pullets.

The rdsults of the study on the effect of administration
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of exogenous sex hormones in 100=104=days<old White Leghorn

pullets in the liver total cholesterol are given in the

table 4433,

Jable 443] Total cholesterol in the liver of 100«104edays=
old white Leghorn pullets under the irfluence of exogenous

sex hormores (Values are mean g SoiEf.

Age in Tipsue/ No, of birds Totul cholesteiol (mg/g)
days_ __site - - - S
C T T2 T3

100104 Liver 10 12.95 1719 28,53 32,29
30.162 30.37 30076 30.6'

® 8 &3 T B S A BB oM P D WM IV W R B m M S M @ S0 = S5
Cc ® Control birds
T - Birdes under the influence of NS alone.
T2 - Birds under the influence of NS«FG

3 @ @ Birds u.der the fnfluence of NS«PG«TD,

The vilues for the total chole:te.ol contant of liver
showed a tendeancy to incresse when all the three exogenous
hormones weére administered together rather than when one or

two only were edministerecd,

The statistical analysis of the data on the total chole=-
sterol in liver im given in the analysis of variance table

be34,
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Table 4,34 Analysis of variance - Total cholesterol in

|
Y
1

liver in ihite Leghorn pullet treated with exogenous sex

hormonese

| 3 X @ ;MM O g IS B8 MBI OIS OIBODo@m 3OS o 3OS B o:z2oN

Source S.8 d.t MeB o8 F

- e e e ek e . e® e " w e e ... =--—-eee
Trea tment: 2514,768 3 838,256 286,207
Error 105,438 36 2,928

. e m ek e e e .m e ®ee e e e . e = e -~ =
Total 26204206 39

[ TN JE- T BN TN NN TN B - B - N - B - RN 2 NN T T - B - B B - B

## Sisonjficance at 145 level,

All the three group, D8 trested (17.19 ¢ 0.37 mg/s),
DS=PG treaied (28453 & 0,76 mg/g) am DS=PG=TD treated (32,29
2 061 mg/) oullets showed signifiocantly (P < 0,01) higher
contents of liver totz]l cholesterol when ¢omparcd to control
(12,95 & 0.42 mg/g) group of puliets. DS«PG trented (2:.53
$ 0476 mg/;) pullets ami the NE=PG=TD treated (32.20 s 0.61
mg/c) pullets showed high total cholesterol in liver, compared
to NS treat@d 17.19 & 0.37 mg/g) pullets, So also, there wes
significantly kigher (P L 0,01) vontents of liver totsl cholese
terol in the NS«PG=TD treated pullets (32,29 + 0.61 mg/g),

gomparaed to the total cholestarel in liver in the "S«PG
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treated (25,53 & 0.76 mg/¢) pullets.,
The 1esults of the study on the effects of exogenous sex

hormores in 10Ve104=days~0ld White Leghcorn pullets on the blo-d

serum totol cholesterol content are given in table i4e35,

Jable 4,35 Total cholesterol in the blood serum of 100=104«
dayseold Yhite Leghorn pullets under the influence of axogenous

sex hormones (Values are mean g SE),.

- M s s g oD o 3o DO 3 N 3 B B OB 5 W X & B @ oSt o oo

Age in Tissue/ No. of birds Total cholesterol (mg/100 ml)

days Hite ] ww aw
c ™ T2 T3
100=104 slerum 10 171457 143419 130423 178,76

1‘- h? 1‘ e5) 10093 _*,0067

- W 3 wm oI oid M | om R D X N A S & OS2 o @M o 3o L8 O3 o oo 3o

c = Control bixds

T - Birds under the influence of NS alone,
T2 % Birds under the influence of NS=PG

T3 i Bird: under the influence of NSePO«TD

In geiwral the administration of exogenous sex hormones
produced sigrnificantly (P {0.,01) different levels of serum
total cholctiterol concentrstion in the exporimentul srouy of

birds,.
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The statistical analysis of the data on the total cholee
sterol in wlood serum is given in the analysis of variance

table ‘;‘036.:

Jeble 4436 Analysis of wvariance = Total cholesterol in blood
sorum of %White Leghorn pullets treated with exogaeanous sex

hormones.,

® e amo 4m3 e T 3w 8 am 2w E@ s 3 2D o=on 8= @
Source 55 def MeBeB F
Trea tmenty 8604, 432 3 2868.,1448 147,176
Error 701.558 36 19,487

. e e e e ew e e .. e e ® . Ee .-, wen.m-
Total 9305.990 39

.- a2 a = q N E E R EE RN EEEEE

** gsignificance at 1% level,

There wns significently (P<{ 0.01) higher coucentr:tions
of sc.um tutal chelesterol in the T"S=PGeTD treated (17C.76 1
0467 mg/‘Oﬁ ml) pullets compared to NS treated (143,19 & 14,3
mg/100 ml ) pullets, NS«PG treated (150423 ¢ 0,93 mg /100 ml)
pullets and the control group (171,57 & 1,47 mz/100 wl}.
However, s#anifteantly lower (P < 0,01) tot-1 choleste 0l co e
ccntrvtiongln scrum wis noticed in NS treated (143,19 + 1,53

mg/100 ml) pullets compared to NS=PG treated (150,23 + 0,93

mg/100 ml) pullets,
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The xesults of the study on the effects of exogenous sex
hormones oin the total lipid econtent in overies of 100e104edays«

old white Leghorn pullets are :iven in table 4,37,

Table 4,37 Total lipids in the ovary of 100«104=days-old
White Leghdrn pullets under the influence of exogeinous sSex

hormones (Values are mean + SE),

| J D DNE NS BN BN NEE DR B BET- N BN RN B NN DS NNV JEE NN BEE BN BEF-BEN BN BEE- - BEE- B

Age in ‘Lssue/ No. of birds Total lipids
c T T2 T3
- - - - - E 3 - - - - - - - - - - - - - - - - - - - - - - - - - -

20.27 20451 20.4L  + 0415
® ®% 2 @a® f 353 3 3 8 3@ DS M3 AR ST DD T AS Ta B D om
C = Control birds
T = Birds under the influence of DS alone.

T2 = Birds under the influence of DS-PG

T3 - Bk#ds under the influence of NS=PG=TN

nS-PG#TD treated group of White Leghorn pullets showed a
higher con&ent of totxdl lipids in their ovaries, compared to
the other khree groups of pullets,

The n%atistical analysis of the data on the tot-1l lipid
content i the ovaries of White Leghorn pullets is :siven in

the aualysis of variance table 4,38,
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15313_&&2§f Analysis of variance total lipid content in the
ovaries of Wwhite Leghorn pullets treated with exogenous sex

hormones,

® 8 B oz 4 2 o8 om =3 om W S 3 W X 2B WS D& 33 MomEm o 3om

Source SeS def MeB o8B F

e e e e h en P e e .S e e e e, .. .. w -
Trentment 19,408 3 6469 5037
Error - 43.359 36 1,204

- - - - - l{l - - - - - - - L_J - L) - - - - - - - - - - - - - -
Total ‘ 62,767 3
| 2 @ 3 N 3 ¥V m I 2 o B o@m oS3 P OB OSSO BN O2omo ot 3 SO 2w

#x Signifipance at 1 level,

Therc was significant inerease (¥ { 0,01) in the total
1ipid concentration in the ovaries of the NS«P’PG treated (15,137
2 0444 g/100g) puliets and DSePG=TD treated (16,45 ¢ 0,15 3/
100 g) pulhets compared to the control (14,79 s 0,27 g/100 g)
grou;: of sullets, The total 1lipid coicentration in the NS«P(e
D traatedé(tG.ﬁs 2 0,15 &/100 g) pullets was signifioantly
(P < 0,01) higher when comparcd to DS treated (14,70 & 0451

e/100 g) And DS«PG treated (15.37 & 0.44 g/100 g) pullets,

The #esultl 0of the study on the effects o7 administre
ation of dxogenous sex hormones in 100-10hkedays-ocld White
Lezhorn pulleis on the tot:})l lipid econtent of the liver are

given in table 4,39,
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Jable 4939 Concentrations total li ids of liver of 100«10ke
days=old ihiite Leghorn pullets under the i{nfluence of exogenous

sex hormones (Valucs are mean g SeE).

5 3 ® %z o4 2@ s @ oG E P WEDIN SIEE 3 s ESow T omomow

Age in Tiésue/ No. of birds Total lipids (g/100 g)

days g te - - -
C T1 T2 T3

- e e m et e e weewe e ... e®e enm. e .=

100=104 Liver 10 14,00 18,20 25,56 26,82

2036 30439 30429 40,22
-Eessm T D3 3B W3NS 3N 3% 88 88 B 83 oS
c = Control birds
T1 = [Firds under the influence of DS alo ms,
T2 = Bﬂ;rds under the influence of NS=PQG,

T3 = Firds undexr the influence of DS«P GeTN,

The tatal lipids of liver showed a tendency to increase
in concent#atlon when all the three exogenous hormones were
admininterq%d together, compared to conditions where one or

two hormonés only were clven.

The siatistionl awmlysis of the data on the liver totnl
lipid concentration 1s given in the analysis of variance
table 4.100«;

There was sirnificantly higher (P < 0,01) content of total

1ipids in the liver of DS treated (18,20 & 0,34 g/100 g), NS«PG
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Jable 4,410 Analysis of varience = Concentratioms of liver
total lipid in White Leghorn pullets treated with exogenous

sex hormoLigs.

R R T R N R T R I T e
Source Se5 def MeBe8 F

- @ @ e G R W B e W B B G G W W W WM W B W W W O BE W W S ® oeew
Treatments  1113.475 3 371,156 388,907"
Error ko357 36 0,954

Total 1147.832 39
s D T 2 8 @mom o3 W23 O =8B W Om 2 om 2R o3 X o oW W o33om &

#% Signifieamnce at 1% level,

treated (i25.26 ¢ 0429 g/100 g) and NS=PG=TD (26,82 3 0.2z
g/100g) tieated pullete compared to the controt (14,00 o
0636 g/100 g) groupe Similarly, there was significautly
higher (9410.01) concentrations of hepatic lipids in "S=PG
treated (2&.56 + 0429 g/100 g) and NS«PG=TD treated (26,82
2 0022 g/10J g) compared to DS treated (18,20 » 0,39 g/100¢)

vhite Legh&rn pullets,

The r@sults of the study on the effeot of administration
of exogeucus sex hormones in the total lipids of blood sarum
in 100=10{iedays=old White Leghorn pullets are given in table

Lohv,
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Iﬂﬁiﬁnﬁxﬂi Total lipids of serum in 103=dayseold

Wiidte La&norn pullets under the influence of exogencus
sex horm@nes (values are mean + S.E)

i
=—.==au:=;f==:=====uaa::aa::::==::'=-s:=.==.=::=-a=,-.a:===—::1:1:':-,—:-\--, EE 8- A |

[

ey

Age in days No. of Site _ Total lipids_ (mg /100 m1 )
birds c T1 T2 i3

L L X L e R X R e L T L Y

108 10 sevum £15.10 501,35 953,65 062,00

Wi =':’1:=‘-' ZEMEsSTURIMANSISMSISGdESMaIINTmims SN yunSuoangoass sy
C =, Conhrol biyvde

T1= Lirde wnder ihe ikiiucnce ¢f DS plonpe

T2= civies under the influence of DS-PO,

T3= Birds under the influence of NS G771,

Pullets receiving gy DS«PGyand NS-PG-10 showed nigher

concantrations of totallipids of blood serum taan the

control group.

The nnalveis nf the dita on She bilood serua obal iipids

is cf.21 in the =2ralynic of voriance table L4.k42.

jhavae was siznificantly (PL0,01) higher conceniration

of totm1l lipdde ¥ the blood serur of DS-PG treated (953,65

8025 m

pullets compaired to the control group (81.,10x13.25 mg/
100 ml), ¢Similarly, there was signific-nily Ligher

( 0.01) eontent of serum total lipid in DS«P@-TD treated

/100 ml) and DS-PG~ID treated (06:,00+4C.0f mg/100ml)



Table Qgﬁg. Analygsis of variance = Total liscids of blod

sernm i “hite Leghorn puliets treated with exogenous sex

normo a3

y

Sourece 55 g MeBoSoe

Tres toe gl L230,155 3 1th19,715 2O U RXK
rrror 2320830 36 T 65

GO s i b PR K[ G B VR G G MO W A M U GR I G G D D WS WD N N e s M R S G 4 & S e W R S e s e . —n P e ot - -
Tatnl 2550,013 39

moEmrynIir r:i:r:.:::==mz:zaﬂ::z::zzza:za::====za=a=:==s=zana===n

*x3iegnificance at 1 % level

(962'““§i 9.05 mg /100 ml) pullets compared to NS=FG
treated K953.65 + 8425 mg/100 ml) birds. ilowever, totsl
lipids nh blood serum in the NS treated (901,83 + TeR
mng / Tuuiml) pulle.s were significantly (P/0.01) lower
than thaécontrol (815,10 + 13.25 mg/10C¢ ml) group of

pulla s,

MORP QLUK ICAL CUANGES INDUCED BY THE ADMLNISTRALIN. OF
DIFFERE I COMBINATIVNS OF EXOGENOUS SEX . MOVES [v 100-
loh-nAYGFonn WHITE LEGHORN PULLETS.

¥hite Leghorn pullets receiving DS, showed a higher

body waight (1,117 kgs) than the control group (0.839kes)

ofbirds,
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The highesat body weight was observed in pullets receiving

NS« GeTD (1,135 kga).

The body weights of birds of the different experimental

groups before the starting of the experiment are given in

table 4.43(a).

Jable &.hﬁja[ Body weights of birds of the different experie

mental group befors the starting of the experiment,

- W W S B 3 m ® U ®m S R N 5 W R N D M O 3L oM 33O oS M

Noe. of Control Birds intended for Birds intended Birds inten=
birds ! oestrogen treate for oestrogen ded for
ment, and progeste~ oestrogen,
roune treatment progesterone
and testostes
rone treate

ment,
g/s@ d g/bird g/bird g/bird
- - - - - ‘. - - - - - L _J - -- - - - a. - - - - - - - - - - - - - - -
10 836 857 860 859

- % 3 8 S B = 8 B 3 9 @ B 8 3 3 oz @2 %3 W o2 @ [ AWM OIS T =W

The dpata on the body weights of control group of birds and
that of experimental group of birds receiving different combi-
nations of exogenous sex hormones are given in table 4.43(b),
Table Lob3(b) Body weights of 100«104ednys=old White Leghorn
puliets af&ar the administration of exogenous sex hormones

(values are mean ¥ SE).
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43(b) Body weights of birds of the different experi-
mental groups after the completion of the experiment.
o2 SR DN T w ae 1‘-".:“:::‘:::::::2}‘»,:-.::-:‘:::::‘;::::::r.*.z TorREREETImMI SIS SeSn
c*(Kgs) T1** (Kgs) T2*#% (Kgs) T3***%(Kgs)
T I T Y L I SN S I S I N NN SN T S T NSNS IS Iy
0.010 0.006 0,017 0,005
bt g F B . o e g R R - 23— B e e B PSR R e A B B e B B R e B - B - el I ]

o ey vt o 4
=Sl

TIEEAR

Bi:

Control group of birds.

the influence of DS alone.,
the influence of NS-PG.
the influence of DS-PG-TD.

Birds under
Birds under
Birds under

rds receiving DS-PG recorded an inerease in body weight

{1.095 kgs) compared

to DS treated birds (1.117 kgs). At the

same ti#e experimental birds receiving all the three exogenous

sex horTonea recorded the highest body weight (1.135 kgs)

|
compare# to the control group of birds {(0.839 kgs).

Ih* pullets receiving DS-PG-TD together (Fig.l!) were more
i

docile

showed 1 certain degree of docility (Fig.II).

ment of
(rig.1)
m-PG.

cexrtain

han the other pullets.

DS alone treated pullets also
The develop-
comb and vattles was more in birds receivirng DI-PG-TD
compared to the other groups receiving NS and

It may be noticed that DS treated birds also showed a

degree of development of the comb and wattles, but not

a8 markqd as that in the case of those receiving DS-PG-TD.

Uhﬂn the birds were sacrificed and eviscerated, the

mesentry of the treated birds showed marked deposition of
u



fat compared to the control group of birds, Fet accunmulae
tion was avident around the gisard in all three groups of

blrds,

The highest liver weight was obtained in "S«PG«TN
treated birds (50,427 gms). The liver weizhts of the cone
trols and the hormone treated birds are given in table
No. 4.4k, The moisture and dry metter content of the liver

are given in table No, 4.45,

The weight of the owvaries did not show much variation
in the exporimemal group compared to the control birds,The
weight and the dry matter content of the avary ere given in

tabie No. list6 and No, 4,47 respectively,

Table 4e44 Liver weights of 100=10lednys«old White Leghorn
pulleta after the administration of exogenous sex hormones

{(values aru mean 3 SE),

o W B o@ 2 oo o@m oMo TR B DM E &S N8 3 W R S m B Som Doz
Na, of ce(gs) Tl'TGl) Tﬂ"tgs) TB***“(gl)
birds,

10 8,686 474503 48,969 504427

4076 20457 20.837 10596

- o &3 =3 OB O D o @3 R PR 3 a3 ¥ M 8% s R onm oo R W om oS oW

c = Control group of birds

Tl.' = Birds under the infliuence of N5 alons

T2'“. s Birds under the influence of NS«PG,

L2 2 2}

T3 = Birds under the influence of NS«FG=TD



Jable h,hﬁ Moisture content and drymatter eontent of 100=104edays-old White Leghorn pullets

treated with exogenous sox hormones (Values are mean & SK)

3 W &3 8 B Mo o3 O I D K | - 2 o2 N N DR R D OB DS X O D& 2 S 32K D O3 NomomM WMoz oz o oanxmiom o=

» - & wa rE®RE
© ' T T2 T3
No. - A e - on Gp @ Sk W W = S A ax W am W W o W - E W B d W e W B G OB o & = % B W W W @ o - e W -
Moisture Drymatter Moisture 7Drymatter Moisture Drymatter Moisture TDrymatter
% i % % & % % %
'Hﬂaa.—.ﬂtﬂﬂ.ﬂl.lﬁ.‘:ﬂﬂﬂ:’ﬂaﬂ;ﬂu | m BN S = =2 IHB.'#.H...S'Q
10 65.78 3441 65.87 34,12 65.69 34,30 65.66 33.73
2070 20470 20.63 20463 20454 20,54 20.84 20.58

= I g = NS O S I E R OB S N R R S = F 8D 3 S @ B 2 B 3 DR D=2 &®B® N DR3P0 R T & ER

¢ - Control group of birds
*
71" =  PBirds under the influenee of ™S alone
L X 8.3
T2 - Birds under the influence of N3=PG
[ 2 F 2 3
g = Birds u.udey the L1:uflucince 0f Naewl =D

'QS-



Teble 4,45 weight of overies of 100=10kadays=old “hite Leghorn

pullets treated with exogenous sex hormones (values are mean

z SE)e

N oM Iz 3 oM B S W @M WS 3 OA D e oD B oo D R ORm 2 moM @ S = %

No. c‘(nsn) Ttﬁ’(-ga) Tziﬁ'(mge) Taﬁﬁﬁtman)

o O 8 g O 3 & 3 Z 8 @ O O om B B @ 2 23 % M N 2 X o Mo 2 o o™ = o

10 19942 20344 198,5 2013
2160 21,0 20.9 2.1
u=$=ﬂmn.alu.ﬂuanlzﬁﬂBaﬂwﬂwz:m:3:.:-.--;.3**-:
C = Control group of birds
T1*‘ = Birdzs under the influence of NS alone,
T2'** m Birda under the influence of NS«PG,
L L3 2]

s Birde under the influente of NS«PG=TN



Jable 4ok Moisture content and dry metter conteuts of 100«10i=dnys~old White Leyhorn

pullets treated with exozeuocus s-x hormones (Values are mean :,SE).
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DISCUSSION



PIBCUSSION

sturkjo (1958) reported that in birds oestrogen seoretion
produced ai inereased content of low density lipoproteins,
mostly comprising of pbospholipids which are deposited in the
ovary as the bird attained maturity, The resulte of the
present investigation on ovarian content of phospholipide showed
& similar lnorease as the ega advanced, A significally higcher
inorease in ovarian phosphelipild concentration was noticed 4in
50=54=dayssold birds upto 100=104«days=old birds, Az the birds
Eravw older; the ovarian concentration of oestrogen many be pro=
gressively increacing resulting in more and more synthesas znd

deposition of phospholipids in the ovarian tissue,

The hepatie phospholipid vencentration ha: bLeen shown to
inorease w@ the age of the bird increased (Thayer et ajl., 1973).
Taurog, 3&53&. (1944) have shown that oestrogen administration
ecaused an @ncroaae in the hepatlie phospholipid co:wcentration,
Increaned ilvar phospholipid content obtained ia the present
invostigat*ou, as the bird advemed in age, may be due to the
influence @f agae There may be inerease in the concentration
of sex hor@onos. as the birds advance in age, which may also

assist thméhigher concentration of phospholipids in the livar,

A mild hyperlipidemis in the blood serum of layaers ut
the onset #f laying which returned to an almeostc normwlipie

demic level with continuous o3y produciion was noticed by
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Simon Cho ! (1981)s The walues of blood sorum phospholipids
in the Uhite L.eghorn birds in the study showed an inerease
as the ag# adva wed, However,; the corresponding vaiues 4in
the 223~2#7-dnya-old layers was less than that of 129=1)]3=
days=old Qirds. This decressed level of phospholipids in
the luyerq my be indieative of the particular time during
which thcllaytug processes had been at its low level, repre
senting aiperiod where Share was a yeturn of the layers to

nornoltpeéenie level as stated by Simon Cho (1981) above.

Accnqulatlon of solids inoluding choleatercl during
mturntioni ha: been noticed 4n the avian ovary (Marfon and
Sell, 1963.‘). Entensann, et als (1940) have shown that the
ooourance %f increased coneoentration of cholesterol in ovarian
tiasue oouid be due to an increased secretion of sex hormones
ap age of the bird adva med, The progressive increase in the
ovarian total cholestercl in the birds in this siudy may be

due to the| effect aof a..¢ as a result of which tlie concentras=

tion ot oe+trogen and other sex hormones mi;ht have becn increw
aginge Sp+noar (1971) showed that the total quantity of cho-
lesterol d%po.itnd in each eg; remained more or le:a consti.te
This say i+dicato that there may be a definite yuantity of
cholasteroi troonsferred from the liver to the ovury before t.ie

formmtion df avery egse Thers are svidences ito ahow thet choe

leaterol :ld being transtferred and deposited in the owvary and
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i
that thorniil no agctunl syntineses of cholesterol in the ovarian

tissue ltsFlto

Ikcgu%anu and Aire (1977) noticed that testieular content
of choloat%rol in birds was at ite peak Just before maturity,
followaed b* & decline afterwords, This may be true in the case
of fs-nlolior this speoies also, bocause cholestercl content
was progre%slvnly increasing as the birds grew older ss was
evidemsed #r the highest content of ovarian total choleaterol

in layers #n the present investigation,

Heldm+n and Granthman (1964) established that as age
adva nced t+or¢ was increased syntheses of cholestarol within
the liver +r mobilisation of cholesterol to the liver from
alse uhcreiin the body. It haes been noticed that sex hormones
influancoditho cholesaterol contemt ©0f the liver tissue which
was shown ;o inorease aa age advanced (Entenmann et ai,, 1940),
In addition to the gomads, the sdremals have also been impli~
oated in the regulation of hepatic Lipogenesis (Entenmann gt al.,
1940), Moyt of the cholestercl in the eg: has been found to
be lynthcniled in the livers of birds (Naber, 1976), The pro-
gressive inorease in the total oholesteiocl in the liver of
birds during this investigation may be due to thias type of an
augmented lipogeneasis in the liver wvh.oh aleo migzht have baen

influonced by a yuantitative increase in the seorstions of

adremsls ard sex glands as the birds becaumne older.
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The n#run cholesterol level in younger birds had been
reported n#t to fluoctunte with sge (Spencer, 1971), Yt the
resulte otithc present study showed significant difference
(P oO.01) #n the oase of serum totn) cholesterol contet bLet=
wveean 50-5h+dny--old-btrds and the leyers and this effect
might be d#e to the eoffects of sex hoxrmones wh:ch are likely
to be at t$e1r peak during laying. Common gt a}. (1946)
reported t*at the higher ooncentrations of scrum 1lipids
ineluding +hol¢starol are seon as the birds whish attsined
saexual mat+rity and theay atiributed this to the synergistic

affeats oiiooutrogan-. androgens and progesterone,

Hhtonisnd Kamaxy (1935) noticed that the ovaries were
very nmnll]ai:o during the early stages in the birds and that
they 1norc+aod mapidly in size and weight as they attsined
maturity, iThtl increased waight of ovaries at the ago of
saxual nnt#rity in birds wna attributed to the deposition of
1li;4ds 4in iho ovary in response to sex hormones. This mmy thereg-
fore be thé reason for the inorease in the totel lipid contert
of the ovafy as the bird attained sexunl wrturity, In the white

|

Leghorn bt#ds studied At was found that the ovarian total Ltipid
content ah4wad an inecrease with sge. This may be dus to the
faot that Jhon oestrogens sare produted in ineoreasing concentro=
tion, as uée advanced, the hormone might be playing en important

role in thq mobilisation of fat to the owvary (Nalbadov, 1953).
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In the present study there was & progressive incremse
in the concentration total lipids in the iLiver in 50«54-dpys-
old to 22)=227 =days=old birda, Goodridge (1968) has shown

that the higher iiver lipid econtent in laying birds was due

to increased lipogenesis occurring in the liver,

Fg.. Yolk formmtion in the owvary is dependent on lipids
lyntheliu{d in te liver and tre mported as lipoproteins to
the ovarian foklicles (Badmen, 1961), Enternmaun et al.(1940)

dcnonltradad that as the bird advanced in age there might have

been a proFronstvc inorease in hepatic lipogenic activity
churactoriﬁod by incoreansed total lipid in liver to mect the
ultipate rFQuireuent of yolk formation for the development

of eg:s, kn the present atudy, significally higher concentre=
tion ot to}tl 1ipid of liver wms noticed in the 129=133=days=
oldebirds Fl compared to the 70=7i=days=olrebirds. Increasecd
liver oont%nt of total 1lipid in laying hens has also been

no ticed byiMcIndoa (1959).

Honldiand Badman (1963) indigeated thet conoentrations
in the pl.ahmn 1ipids was greatest at 14 days preceding eug
laying and that at the onset of laying there was a sharp fall
in the plaan 1ipid level, The birds under s.udy showed a

shaxp lncrﬁaae in the serum totnl lipids conte.ts as they

attained sexual maturity, there after the i.icrease was less
mrked, S#tvnprunud and Jasp {(1977) reported that the ooncen=

tration of| Lipids in the blood wes not closely related to eg:
|



yolk formsiion, DBut the size of the liver and the ability
of the livier to produce lipoproteins were coisidered to be
more lmportant for the regulation of Lts concentrition in

the blocd secirum (Shivaprasad am Jaap, 1977). It may be
inferred thant as the bird grew oldor the body size increascd
s0 also the liver size, The parallel increacse in the casc
of sorun sntal lipids as the age adveuced wny be Jdue o the
effzct of nge nnd dug to the hyperlipemia produced subseuuent

to the increased etivity of the .epatic tissue,

porenz aud Chaikoff (1940) resorted significantly Jiffa
erent coxyclations existlug 1l the ovariasi and hepntile totnl
cholestercl in the sume age group of birde, The ancviysis of
thie data :pom the present i.avestigation showed thot in the
Liver as well as in the ovary there was a direct correl=ztion
betwaen tet:l cholasterol content and thosphelipid content,
Fur. -her m re, there was & positive correlstilon existing bete
wea the cwarizn cud liver totsl cholesterol oind batwveen the
ovipion aiad serum tot:l ¢holesterol contesnis. lovevear, in the
auren thene woe po evicdence for positive correlstion betwean
the hosphinliszid and the totsl cholestersl enuteatse Thisumay
e duc to the faect that blood whieh 1% circulctig through
the entir: body may be supplylig phospholipids and cholesterol
quantitatively in n seledtive menner to the differeut tisauyes
as aad whon required by them. Speers n-.d Balioun {1966)

rerorted that there wis a sisniiicent direct ecorrelstion
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existing uetwaen the liver total lipid coitent mod the rate

0¥ eg: production,

It w.w found from the study that there was r significant
direct corvelation between hepatie, ovarian amnd sarum tot:l
lipids, th:ough the total lipld concentratiovn of ovary was les.

than that of the liver,

Posiiive correlation aexisted in the :hospholinis euncan=
tration ol the virds under investigotion the live , ovary o
go ume, This may indicate increased eyntheses of the copsounents
in the 1livor, thelr augmeonted trouaspoert by the blo d to mect
the 1 . .creiced requiraement of the ovary whioh is developing

rayidly to get itself prepared for ag: production,

09 1t way be councluded from the res:lts of the present
inveatig: doa thot there wrs inereased concentrations of shosw
pholipids, sotadl cholesterol nnd totnl lizids = the are of
the bird sdvaueced iu the liver ns well as in the ovary. This
may be corsidered as a stepplng stome for the birds to set

themselve: well egulpped for ey g produciion,

Loren:z gt al. (1944) have establisiied thot following
tres tment with stllbestrol there was significant iuacreasze in
the hepetin phossholipid coutent in birds., Nalbarelor {(19573)
ha- show.: ithat oestrogenisailon of cockerels resulted in Li.emin
and an inciressed hepaiie content of phospholipgide, tot.l eliclens

tarcl and neutral fats, The results of the present study shoned
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that the birds treated with N8 alone, Di«PH together and

Dowl G tomblna tion shoved higher comgasntrations of  hosphoe
iipide irn the liver compared to the control birds. However,
the higheat amount of phespholipid 1n the liver wa: obsorved
in NS=Py treated birds groupe. This may indiecate that the
synergistic effect wes most efiective in this combinatiou of
horiones than NS-PE=17 combination.The rez.lts are suyiestive
of a; fiucyeased forwation of phospholi;:id in the liver, mociag
lipeaia pussdible by administration of sex hormone in the
birda, Uithor steriods like androgens aimxl prosesteroiw, givon
alone wer:s shown to be unable to duplicetc the results produced

by the ad:inistration of oeetrogens (Lorenz et nl., 1084),

Cholnsterol and fatty acid synthesas wore found 1o bLe
highly active in chick liver (Goodridgc., 1968b), However,
the Lucorioraiion of the carbon atom of glucose into fatty
aeids and cholestarol has becn found to he vory low i the
embryonic chick livor, But the iacorporation took nlace ut
an ifineresard rate on hatechling, feedl g a after uduitnistrae
tion of scx hormones (Goodridge, 1968b)s The results of the
presont fuvestigation reveanled higher counecoeniration of totnl
cholestescl in the liver in N8 treated birds, M=FG trented
birds aud Ns-FG=sTH treated puliletse The Liizhest conce:mtr-tion
wa s observed in TSePGeT" treated pullets. There were si nie
ficaut diflere:ces (P U.U1) Letweeu 'S trenied, DS=PC trealad

and NS«PG«TD treated pul .ats in the liver tot:l ¢holestersl
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content, Apart from the effects of hathhing and faeding,
(Goodridgs, 1908b) this effect might have becn due to the
effact of sex hormones, the synergistic effect being highest

in the combimtion of all the three exogenous sex hormones,

Hood gt al. (1950} showed that diethylstilbestrol
adininistrition resulted in significantly hisgher denosition
of fat in the liver of birds compare:l to the econtrol sroup
of birds. Combs &t al. (1958) found that turkeys receiving
diethylstilbestrol pellets subcutaneously gained wei ht with
ap. .reclab.e difforence in the fecd consumption por unit of
weigh. ga:ihe This inerease in welght was indicative of fai
depositiorn i the bodys Furthoer it has been indiemted thnat
trea tment with diethylstilbestrel resulted in luerecased
liver wei: ht, liver 1lipid accumulation and abdominal fat
depositior in 3 to 4 months old pullets (Combs @t al., 1958).
Akl the bijrds receiving exogenous sex hormones in the present
invectigation showad higher content of liver totzl ldpids thwn
the control virds. The NS«PG treated birds showed a higher
liver total 1lipld concentration than N5 treated birds. The
NePGeTD tireated birds recorded the highest value fos lLiver
tot~l 1ipid among the different groups oi birds receiving
excogewus i.x hormonese. The results sug ested the existamoe
of a bettey synergizsiic effect by a combination of nkl the

threc sex jormaies thaon the adminilstration o7 @ single hormome
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alone or @ combination of two among them. Starrlier et al.
(1950) poﬂntod out that oestrogen influenced lipid metabo-
lism by i.niscr-llnc lipid syntheses along with decreased
lipid dium@patton from the liver, This fie likely to anhance

the accumumatldn of fat in the hepatig tissuse,

When White Leghorn hens were administered ocestrogen
{300 mg/biird) lesser ovarian nctivity and lowered egg produ-
etion worw: evident (Tienore, 1958). The lesser concentration
of omr:l.anig phospholipids in the present study may be taken as
an 1nd§x olt lovered ovarian activity induced by the exogenous

sex hormonss,

Cook gt al. (1957) observed an inhibitory effect of
tutolteroiru on the plasms cholesterol level in White Leghorn
hens, rur}th-r. tuey have noticed that when NS«TD were Jiven
together the serum total cholenterol gontent recorded s dec~
rease. The ovarien totdl choleaterol content in this study
showed = dﬁoro.ne in the birds receiving exogenous sex hormonesz,
The lower #o men tration of ovarian total cholesterol wns
noticed both in D8 treated pullets and "S«PG=TD treated pullets
compared to the control group. The lesser total cholesterol
content l.n%tho ovaries may be the result of thctlowared €O NEen=
tration of iiarum total cholesterol 1induced by the administrae
tion of sex hormones, since the ovaries derive their shere of

cholestexrol from the blood,
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Highir contents of total lipid in ovaries wa:s noticed in
DE=PG andIDS-Pﬂ-TD treated pullets compared to the control
puliets, éﬂounver, there was no signiticant difference bet=-
ween the #outrol group of birds and birds tre:ted with NS
alone in #hc case of total lipid concentration in the ovaries,
The higheﬁ congentration of ovarian total lipids 4in the NS«PG
and DS-PG*TD treated pullets may he due te the synergistio

effect of?tho hormones,

Bell and Freeman (1971) have stated that fat synthe=-
sised in ﬁhc liver was transported to other tissues as lipo=-
proteins ﬁnd that plasme lipoproteins weres the actual
prccurusoﬂg for the formmtion of egg yolk in laying hens.
Schjeide m.rnd Urist (1956), Sohjeide ot 2l. (1963) and Schjeide
and Ht.ll:aq?a (1969) showed that there was a great increase in
the level ?f low density lipoproteins and s decrease in the
high dcnsﬂty camponents in the plaswa when the birds attatned
sexual mat?rtty. Cook (1968) reported that egg Yolk contained
large amoukt of lipoproteins similar in density characteriatios
to plazma @ou density lipoproteins. Lipemias in immature and
ma ture btr@ of both sexes could be eausea by the injection of
sax horm0n;s (Entenmann gt sl.; 1938) and by synthetic cestroe
genic horm$nos. Commwon ot al. (1946) have given evidernce to
show that #hangos in plasma proteins oncurrad due to the
synergisti¢ effects of oestrogems, androgens and progesiarong,

Serum pho:#holipid concentration was significantly (P 0,01)



- 70-

higher 1nib£rd- treated with DS slone compared to all other
axperznontﬁl and c¢ontrol groups of pulleta. This could be

due to tha effect of cestrogens inoressing the rate of phose
pholipid fpmtton in the liver leading to lipemia probably
due to himber liberation of phOSpholip}dl in the blood
(Entcnlnnnhgg 8les 1938), The birds as they attained matue
rity 1ncreﬁse the produotion of sex hormone, This way be the
reason why the sexually msture birds (Schjeide et al. 1963)
shoved lippmia and a similar effect might have becn produced
in the oxp%rimental birds in this study due to the administrae

tion of oe&trog-n.

Cook gt al. (1957) observed sn inhibitory effect of testo=
saterone 1néthl plassa cholestarol level. Further thoy have
noticed th%t when NSeTDH were giliven together the serum total
cholesteroi co tent was significantly reduced as,the value
comp ared tﬁ the control birds, The results of this study
indicated & similar effect on the serum total choleatercl
lavel which racoxrded a lower concentration compared to the

control bi#ds.

Nalha$dov {1953) uotliced an inereased serum linid concenw
tration du$ to the administration of oestrogene. Results of
this investigation showed the highest scrum total lipid level

in birds svreated with DE=f UwTD together, Moreover, inoreased
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oonecntra;iun of serum todal lipids was seen in NSaPQ
treated birﬂs compared %o the control group while the birdas
treated w#th DS alone showed no signifieant difference in
the .cruaétotal lipid eoncentyration, This imy indicate that
for -nxtm mobilization of lipide, cestrogen alone mmy be
1n¢u£ttcl§nt, s gombimnmtion of other hormones like progeste-

rone and a@ndrogonn mey also be required.

Helbscka sl Romoser (1938) reported that there was
aignlrteaqt ivereares in the body weight of dfiethylatijbes-
trol trcaﬁod birds. The results of this siudy showed that
the blrdaireocivtnc sex hormones shoved significantiy (P/0,01)
higher 11qfr weight and body weight compared to the control
birda, F{rthar. Combs gt al. (19358) showed that treatment
with the -:i;kiethylutu.b--trol resulted in increased lLiver
waight and?abdomtnal fat deposition in White Leghorn birds,
The livar pateht, its dry matter content and the body weight
were the hﬁghcst in NS=PG«TND treatad birds compared to the

¢outrol bi.lfrdﬂ .

Thare?una insignificant Aifference in the case of ovarian
weight andidry wmactar ¢ontent of ovary between contiol and
cxparimant$l sroup of pullets. This mny be duc 0 the ine
aurrieiant%quantity of gonadotropins {(Fillai aird Nirmaian,
1979) at the age of the birds st which the fLivesuidgnivlon wera

carried out,
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In th# sErowing birds there was progressive fncrease in
the phosph;ﬂipid content in the uvaries, Goodridge (1968)
has shown Qhat in embrycnic chick lipoganesis was sliight in
the liver which increased after batching and feeding., Thin
lipogenic nctivity 4n the liver is maintained throughout life
and is tnrlﬁanoad by diet and wrmonsl fsctors. It is well
known that &hc aynthesis of lipids by the liver is iicreased
in relponnwito hoxrmonal changos aceowpalkylog the onsot of
ey (Bell ﬂ%d Preaman, 1971), #ince the lipidu are synthew
sized in th% 1iver and the ovariles derdive the lipids from
tie livar ﬁ#rough the ciroulating blood, the progressive
inerecsze in phospholipid £n the ovary may be due to the
inereased Lkpogencsia in the liver (Tmurog gt ales 1954),
This might $avc resulted in augmented tynnsport of the phose
pholipids hﬁ the bleood and theiyr added deposition in the
ovaries, H@wcver, the pullets under ths influence of =2xo=
genous sex %orucnea did not reveal & similar increaze in
phoapholtpi@ gontent in thelr ovaries, Under normal eondie
tions the  vuandotrophins, released from the adenchypophysis

control thaégrowzh and development of the overies, When exoe

Cenous pex ﬁoruones are pasicietered, the normal rclease of
gonadotrophina will Le modified by the regative ferede=baek
meehanism, ‘This mwey preve.t the normal) growth, developrent
and agtivities of the ovuries vesulting in the lowared

trarsfer of phospholipid to the ovaries.
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The cﬁolastcrol content 4in the ovaries fi.vreased with the
age of the birda, This may be dus to the generanl growth and
developmert attained as nge advaneed along with the inereased
saecretion ﬁf hormones, both sexual and metabolie, leading to
ineorsased ileposition of cholesterol in the ovaries. The fore
mation of #holosterol in the liver wns alse increamsing with
the age oiéthe birds, However the administration of exogenous
sex hormorcuss, while laoreasing the liver content of choles-
terol, doeiaaaed that 4in the ovarioe, This may agnin point
out the 094rat£on of a negative feadeback mechanism operating
between thﬁ artifieially induced inoremse in content of soex
stoxéhdes i) the body and the pituitary gonadotrophins resilte
ing in the lowered activity of the ovaries. Further, Cook gt
8le (1957) have noticed an inhibitory eifect of testosterone

on the plagma cholesterol level in birds, The are also influw-

enced the worum cholesterol level which increan.sd as the birds
grew old, The increased cholesterol level in the liver is
alse a cortkibutory factor, But the acrum choleste:ol eontent
in the pul#ets recalving exogernous sex hormones requires
furthe: atudy to clarify the situation pres unt in the blood,
The higher chwlesterol content in the liver and the lower
choleateroi level in the overices mischt have naturelly iven
rise to hypercholesterolemin, provided all the otier condi=
tions remained the sawe. This requlres furiher siudy te

elarify ths obLservation,
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The cqntent of total lipide 4in the ovaries inereased
wvith the age and on the administrution of exogevus aex
hormones. Similar was the case with respeact to both liver
and bleod ﬁarum levela orf sotal lipids, The growth asnd
development of the body as s whole mich: have induced anu
inoreased fotal lipid eontent in all the tissues studlied
(Nalbandov, 1953., Combs @t 8lss 1938, Held and Badman, 1963).
Synergis.ig effect of exogenous sex hormones on the deposie
tion of toénl lipids &in the liver and serum lipid concantre=
tion was eéident in this s:tudy, But the negative foedebaok
mechanism cperating in the previous two inatances, the phose
pholipid a.d cholesternl content in the ovaries, is not acen
operating in this oase, Further studies are rejuircd to

clarify this nspect of the study.
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SUMMARY

An asiossment of lipid constituents in owvary, liver and
blood serun of White Leghorn fewls was investigated to throw
light on the various aspects of lipid transfer occurring in
the ovary of birds., Phospholipide, cholesterc]l end total
linid contents were estimated in different age groups of birds
ranging in aze from 3eSledays to 223«227edays, Exogenous sex
hoymo:es like diethyl stilbasstrol, progesterone and testosterons
diprepionste were administered to0 100«10lwdayseold pullets so
as %0 ascertain the si:fect of exvozenous hormones on the level

of the above lipid An the various tisauer mentioned beiore,

The phoespholipid, total chelesterol and total lipid levels
in the ovasyy, liver and bloed serum showed an increase as the
age of th¢3birds adyandeds This may be 2 function of age
$ts0lf, wvherein the level of various metabolic and sex hormones
arc on the inerease, The progressively inorgasing levels of
hormo nes sﬂimulatod iipogenesia 4in the livear, providing condie
tioms forxr ﬁhair augmented delivery to wvarious tissues in the
body, Ly wiy of the eirculating bleod, S8Since the ovariuvs derive
thelir lipid components from the circulating blood serum the
hizh lavels of lipide in the serum misht have Leen ins:rumeatal
in producins the higher content of lipid materials in the

ovories,

However, the birds rsceiving exoge:wus sex hormones in

differcut gombinations, produced higher content of the lipid
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components in the liver and bleod serum. But in the ovaries,
significantly lower levels of phospholipid and eholesterol
were evident. This mizht have been due to the operation of
the negntive feedeback mechanism between the jonadotropiins

from the plituitary and the exogenous sex hormones administzred.

Total lipids, in the birds receiving exogernous sex hore
mones, recurded an increasa in gomentration, The neger tive
fecd=back wechaniam operating in the other two instances,

p hospholipid and cholesterol levels, does noi scem to be
operative in thie easze, The inoreased level of total lipidsas
in pullets receiving sex hormones ealls forth further inves=
tigction to elucidate the factors responsible for produocing

this conddi tion,
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AB4TRA\CT

The formation of an eg; in the avian reproductive tract
is a complex phenomenon. The #xaet mechanisme involved in
the transfor of lipids seynthesized in the liver and tronse
ported by ulood to the ovary are not 4uite well understood,
Heive this investigation wes undertaken to study the various

aapeotl*li@id transfer in relation to ey yolk formmtiion,

Ten numbexs esvh of clinienlly healthy White Leghurn
femmle birds of five different age groups (J0=54edoys,
70wThedays,;, 10U=i0kedays, 129=1]j=days and 22Je22feduys=-old)
verg selecled at ra.ndomy for the study apnd reared under
stundard furs conditions, Another group of 40 White Legho}n
pullets (1i0w10Ledayswold)} were ulso sclected at residom and
divided into four different groups of ten each, The first
group of birds received stilbestrol dipropionate (s80),
sesond group 5D end progesterone (PG), the third group sh,
PG, and tesrosterone dipropionate (TD) and the fourth group
received olive oil alone for tan days consecutively. Blood
serum, OVvazy and lLiver wers colleeted from all the birds
#laughtered by decapitation, 7Total lipid content in liver
and ovary were determined by the method of Meyvuard ang
Joslyn (1970) and that 4in the scrum , after extrmotion with
sther and methyl sleoholes FPhospholipid was estimated by
adepting the method of King and Wootten (19%9) and the total

oholesteroi by the wethod of Zak (1957).



wle

The growing birds recorded ¢ prograssive increeuc in

phosphulipics in the ovary, liver and blood serum. But the
pullets treuted with exogenous ssex hormones did not show any
significant inorease in the level of phospholipids in the ovary
while that in the liver and bloovd sevum wvere high, The choles-
tercl level in the ovary, liver and bleod:- serum were high.
“The cholestercl level in the ovary, liver and biood serum

were high i the different growing birds, But, here also,

the cholestiyrol conteut in the avary did not reveal zny signie
ficant inoruase in level in pullets treated with different
combinatiolyl of hormonesybut that in the serus and liver were

elevated, [jowaver,; in the emase 0f total lipids, the ovary
’

liver and bilood saerum &n the ¢ase of all categories of birds
showed a signifieantly higher eontent as rge cdvnicad snd on

the adminintiration of hormones,
The synthesis of lipidu by the liver is Lucreased in

response ty increasing levels oif hoxmones as a result of
grovth and development of the birds, The lipida, synthesized
in the livir, are distributed by the ciroulating blond to all
the tissues, including the <varies, The increase in concenw
tration of lipids in the ovary as the birds grew older is Aue
to the i.aojreased lipogenesis 4n the liver and their augmented

transport by the blood, However, the pullets under the



o o

influence of saxogounous sex hormones exhibited a different
response, In the oase of phospholipids and cholesterol the
ovarian levelpy were low while in the liver and serus the
values were high. The low levels of these components in the
ovary may be itue te the lesser ovarian metivity induced by
the operatior of the negative feedebask mechanism between the
pituttary and the sex steroids administered, But this does
not hold good in the ease of total lipids in the ovary oy
pullets receiving sex hormones, Here the lLavel was high as
in the oase of liver and serum indieating a total absence of
the oseration of the negaiivs feedeback mechanism,. This calls

forth further studies to enlighten the phenomenon.
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