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The aim of the present investigation undertaken is
to find out the quantities of total lipids, neutral lipids
and phospholipids, as well as individual components of
neutral lipids and phospholipids. 1Is there any alterstions
in the individual components of neutral and phospholipids,

corelate with breeding cycle of R.daniconius and C.fulungee.

The breeding cycle of higher vertebrates have been studied
extensively, but lower vertebrates like fishes have-@%%gz\\~mwwﬂ”’
recelved less attention, There is scanty literature on bio-
chemical and histo-chemical studies on Maharashtrian fishes.,

Few workers, who have made their contribution in reporting the
gonadal changes of tropical fishes are Ghog and Kar (1952) and

Nayyar and sundararaj (1970) on the common Indian catfish,

Heteropneustes-~fossilis, Nair (1959); on the Indian shad Hilsa-

ilisha, sathyanesan (1961) on Barbus-stigma, Rai (1965) Barbus-

tar, Moser (1967) on Sebastodes~peucispinis, Chan and Philips

(1967) on the synbranchid eel. Monopterus-albus, Hyder (1970)

on Tilapia-leucosticta; Latif and Saady (1973) on the Nile Bolti,

Tilapia-~nilotica and Pawar (1978) on Tilapia-mossambica.

Rasbora and Cirrhina are the important fishes found in
the Scuthern part of Maharashtra State, they were studied mainly
from the polint of view of morphology, distribution, their resis-
tance against the pollutants and toxic substances (Nikam, 1986).
Going through the available literature it was found that informa-
tion on the seasonal variation in the gonadal lipids of the above

two fishes was practically lacking.



1, TESTIS (R.daniconius) :

1.1 Biochemical observations

The changes exlsting in total lipids. total neutral

lipids and total phospholipids in the testes of R. daniconius

during the seasonal breeding cycle are shown in Graph No 1.

The cyclicle changes in the TLC separations of various neutral
lipid and phospholipid components are lllustrated in the Plate
No.l, Fig. A and B respectively. The quantitative changes with
statistiéal variations in total lipids, total neutral lipids
and various individual components of neutral lipids from testis

of R.daniconius are tabulated in Table No.l. The similar infor-

mation for total phospholiplids and their individual ccmponents

from testis of R.daniconius are tabulated in Table No.2.

4a) The alterations in testiculer total lipids :

The amount of testicular total lipids expressed in mg/g
wet weight of the testes, shows interesting alterations during
the reproductive cycle of the species, It was observed that,
during pre-breeding period, when testes were engaged in.sperma—
togenesis, initially TL showed a rising trend, but from mid-pre
breeding period onwards they exhibited decreasing pattern.
Thus, the total lipid% value at the beginning in the month of
March was 10734+ 7.5 mg/g, which was further increased to 130,6
+ 92.00 mg/g in april, Then there was a little decreasei in

lipid values in the month of May (128.5 + 9.22 mg/g). Duaring
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the active breeding period from June to August the TL value
exhibit gradual decrease. The TL value in the month of June
was 115.2 4 8.30 mg/g, which was further decreased to 101.9
+ 7.6 mg/g in the month of July. The TL exhibits further
decrease in the month of August (80.25 + 6.52 mg/g).

During the post-breeding period TL values exhibit
rising pattern from Septewber to November. The TL values in
the month of September was 62.85 176;19 mg/g. This vglqe was |
further enhanéed~to 71.57 4+ 6.58 mg/g in October, which was
still further increased to 142.1 + 10.21 mg/g iﬁ November.
During the sexual quiescencet period TL values showed decrea-
sing trend from December to February. The TL va}ue was 140.2
+ 9.8 mg/g in month of December, which was further decreased
to 412°Ohi 8,62 mg/g during January, such value was further

decreased to 106.9 + 7.14 mg/g in the month of February.

§

Thus, the significant feature of the alterations in
the total testicular lipids was a gradual increase during
pre-breeding period followed by steady dgcrease during the
active bréediag period upto mid-post~breeding period and then
a sharp risiflg in the lipid values at late post-breeding period

in November and then the lipids exhiblted gradual decrease”

throggh out the sexuaquuiescent period.

2

B) Seasonal alterations in the testicular neutral lipids s

’

a) Total neutral lipids s

The alterations observed in the testicular total neutral

lipids- during the seasonal breeding cycle formed a parallel
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pattern to those exhibited by the total lipids described sbove.

Just like the total lipids, the total neutral lipids exhibited
rising trend during pre-~breeding but from mid-pre-breeding

period onwards they exhibitéd decreasing pattern. Thus the total
neutral lipids which ranged at 106.2 + 7.42 mg/g in March enhanced
to 126,.,9 + 8.82 mg/g in April. Then there was decrease in the
total neutral lipii% values in the month of May (124.) + 7.72 mg/q).
During the active breeding period from June to August the total
neutral lipid value showed gradual decrease. The total neutral
lipid values in the month of June was 110.1 + 6.18 mg/g which

was further decreased in months of July and August 95.48 i 6.1

and 76.50 + 5.82 mg/g respectively. 1In the month of September

when the breeding activities were over, the values showed rising
pattern. The values of total neutral lipids in/month of September /j
waSIGO.SO + 5.12 mg/g. This value was further increased to 69.98

+ 6.53 mg/g in October, which was still further increased and
reaching the peak value in the month of November (140.6 + 9.18
mg/g). In the quiescent period the NL showed a decreasing trend,
the values in December, January and February were 138.5 + 8.3 mg/g,

111.0 + 7.6 mg/g, and 103.8 + 6.7 mg/g respectively.

b) Individual components of neutral lipids :

The thin layer chromatographic separation of testicular
neutral lipids during the seasonal breeding cycle, indicated
that the testicular neutrsl lipids contained MG, DG, TG, CHO,

CE and FFA. When the values for the individual components of
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the teéticular lipids are critically studied from the Table
No.l, for the month of November when these components are
present in maximum concentration, it can be seen that at a
comparative level, quantitatively TG occurred in maximum
concentration, DG, MG and CHO coming next in concentration
in that order, whereas, the CE and FFA were present in least

concentration.

At a general level, it can be seen that the alteratlons
occuring in various neutral lipid components run parallel to tho-
se described above for the total neutral lipids, with some minor
differences., Taking the TG it could be seen that the maximum
concentration of TG was observed at the late post-breeding period
in the month of November when the values were 125.5 i+ 6.26 mg/g,
and the level of this neutral lipid component exhibited a gradual
decrease during the sexual quiescent period, thus the TG values
during these months, December, January and February were, 123.3
+ 6.2 mg/g, 105.5 + 6.1 mg/g and 95.60 + 6.02 mg/g, respectively.
puring the pre-breeding period of gametogenesis the values of
TG were increased upto the mid-pre~breeding period, thus the
values of TG 95.03 + 7.21 mg/g during March, further increased
112.6 + 7.12 mg/g in April. But from the late pre-breeding TG
level again showed depletion gradually which is alsc continued
in active breeding period, thus the TG value 109,44 + 7.67 mg/g
in May, while the values in June, July and August were 96.12 +

6.20 mg/g, 81.36 + 5.24 mg/g and 61.95 + 4.23 mg/g respectively.
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As the post-breeding period initiates the TG level exhibitd a
very gradual increase.. Thus they increased to 51.81 4 3.02
mg/g in September and 57.25 + 4.94 mg/g in October. Thus, it
appears thet the TG got accumulated mostly in the late-post
breeding and guiescent periods and metabolised during the
period of gametogenesis., The MG, DG and FFA also exhibited

similar alterations with some minor differences.

Considering another component of the neutral lipids
CHO, it showed gradual increase in the values from pre-breeding
to active breeding period; thus the CHO values 0.559 + 0.04 mg/g
in March, 0.747 4+ 0.07 mg/g in april and 0.§@57 + 0.06 mg/g in
May. This increase in CHO level was also continued during the
active breeding period, thus the CHO value 1.115 + 0.421 mg/g
in June, 1.846 + 0,523 mg/g in the month of July, this value
was further enhanced to 1.942 + 0.438 mg/g in August. During
the post-breeding and sexual guiescent period CHO level was

decreased. CE showed similar alterations wilith CHO.

C) Seasonal alterations in testicular phospholipids 3

a) Total phospholipids :

The total phospholipids during the seasonal breeding
cycle exhibited alterations which were different from those
in the neutral lipids. after a critical evaluation of stati-
stical data prepared for total pheospholipids showed that there
is a gradual rise during the pre-breeding period, reaches at

the high point during the mid-active breeding period. Thus the



total phospholipid ranged at 1.101 + 0.05 mg/g at the initiation
of the preperatory period in March and further increased to 3.622
4 0.15 mg/g in April. The month of May witnessed still further
increase, when the total phospholipid values were enhancéd to
4,461 + 0.22 mg/g in May. During the breeding season proper, the
testes exhibitgd a gradual increase in the gquantity of phospho-
lipids. Thus during June and July the values increased to 5.131
+ 0.30 mg/g and 6.502 + 0.42 mg/g respectively. During August
the total phospholipid values started déecrease and in tﬁis month
they depleted to 3.750 + 0.19 mg/g, this decreaée was further
evident during the post-breeding period, thus the total“phospho-
lipid vélues in September, October and November were, 1.969 +0.06
mg}g. 1.689 + 0.07 mg/g and 1.501 4+ 0.05 mg/g respectively. 1In
the quiescent period (Descember, January and February) the total
phosphélipids exhibited insignificant alterations, thus the values
of total phospholipid were 1.500 % 0.08 mg/g, 1.520 + 0.04 mg/g

and 3.15 + 0.16 mg/g respectively.

b) Individual components of phospholipids s

The thin layer chromatographic separation of the testi-
cular phospholipids, during the seasonal breeding cycle indicated
thé presence of LPC, SPG, PC, PI, PS, PE and PAa, when the values
of the individual components of the phospholiplds are critically
analysed from Table No.2, it could be seen that PC and PE formed
the major components of the phospholipids, PI, PS.,and LPC were
present in moderate guantities and SPG and Pa occurred in least

concentration.
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The quantification studies on the individual components
of phospholipids indicate that their alterations run parallel
to those described for the total phospholipids. Taking PC
which was the major phospholipids component, its value was 15.84
+ 1.06 ug-p/g during early preperatory period ip March. The incre-
ase in PC values was evident during late pre-breeding period in
the months of April and May, thus the values were 79.40 + 4.54
ng-p/g, and 85.90 + 4.82 ng-p/g respectively. This increase in
PC value was further evident during the early active breeding
period, thus in the month of June PC value rose to 95.67 + 4.92
pg—é/g. reaching maximum value of 160.6 + 8.3 pg-p/g in July.
The PC value during the late-active breeding period was depleted
in august to 90.80 + 4.72 ng/g this decrease in PC values conti-
nued during the post-breeding period. Thus during September,
October and November the values were, 31.80 4 1.72 ng-p/g, 28.97
ug-p/g, and 16.44 + 1.2 ug/p respectively.. During the sexual
quiescent period PC level showed slightly increasing’pattern. thus
the values in the months of December and January were 30 4+ 1.83
ug-p/g and 40.82 + 2.85 ng~-p/g respectively. The PC value showed
still further increase in February when it was 73,93 +31 ng-p/g.

With minor differences PE and rest of the rhospholipid
components exhibited similar alterations., Thus the phospholipid
components exhibited steady increase during‘the preperatory perilod,
which were further enhanced in mid-active breeding period, during
late~breeding period onwards their quantities exhibited gradual

decrease which were continued during post-breeding period.
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During the quiescent period from December to February they

showed insignificant rilse.

2. TESTIS (C.fulungee) s

2.1 Biochemical observations

The changes exlsting in total lipids, total neutral
lipids and total phospholipids in the testes of C.fulungee
during the seasconal breeding cycle are.shown in Graph No.2.
The TLC separations of various neutral lipid and phospholipid
components during seasonal breeding cycle are illustrated in .
Plate No.2, Fig. A and B respectively. The quantitative changes
with statistical variations in total lipids, total neutral lipids
and its individual components from testis of C.fulungee, are (
tabulated in Table No.3, éﬁ%,similar information for total phos- (
pholipids and thelr individual components from testis of C.

fulungee are tabulated in Tabie No.4

2) “*the alterations in testicular total lipids :

The amount of testicular total lipids expressed in mg/g
wet weight of the testes, shows interesting alterations during
the reproductive cycle of the species. It was observed that
during pre-breeding period, when testes were engaged in spermato-
genesis; initially total lipids showed a rising pattern, but from
mid-pre~breeding period onwards they exhibited decreasing pattern.
Thus the total lipids value at the beginning in the month of March
was 62.10 + 5.26 mg/g, which was further increased to 136.3 F 12,7

mg/g in april. Then t%f&e was a iilttle increase in lipid values

2715 A



in the month of May (1375+ 10.9 mg/g). During the active
breeding period from June to aAugust the total lipid wvalues
exhibited gradual decreases. The total lipids value in the
month of June was 129.4 i?%g/g, which was further decreased
to 125.3 i?%@/g in the ménth of July. The total lipids
exhibited further decrease in the month of august (82.51 +

- 6082 mg/g) [

During the post-breeding period total lipid values
exhibit rising pattern from September to November, The total
lipid values in the month of September was 44.05 + 4.3 mg/g.

This value was further enhanced to 50,27 + 4.35 mg/g in October,
which was still further increased to 54.51 + 4.6 mg/g in November.

Unlike the testis of R.daniconius, the C.fulungee testis showed

further increasing trend in the total lipid values during sexual
quiescent period., Thus the total lipidJ'value,was 54.95 + 5.1
mg/g in month of December, which was further increase to 56.33
+ 5.82 mg/g ering January, such value was further increased to

61.48 + 6.25 mg/g in the month of February.

Thus the significant feature of the alterations in the
total testicular lipids was a gradual increase during pre-bree-
ding period followed by steady‘decrgasg duringvthe active bree-.
ding periods and once again a% gradual increasing trend during

the post-breeding and sexual quiescent period.
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B) Seasonal alterations in the testicular neutral lipids :

a) Total neutral lipids :

The alterations observed in the testicular total neutral
lipids during the seasonal breeding cycle formed a parallel patt-
ern to those exhibited by the total iipids described above. Just
like the total lipids, the total neutral lipids exhibited rising
trend during pre-breeding period. Thus the total neutral lipids
which ranged at 60.88 + 4.72 mg/g in March enhanced to 132.0
+ 7.8 mg/g in april, which was still further incréaseé 133.0 +7.1 /f
mg/g in the month of May. During the active breeding period from /
June to august the total neutral lipid value showed gradual de-
crease. ?he total neutral lipid values in the month of June was
124.¢+ 9.6 mg/g, which was further decreased in July and august
(119.6 + 7.9 mg/g and 78.25 + 6.13 mg/g respectively), During
the post-breeding period when the breeding activit%%g was ovér
the total neutral lipid values showed decreasing pattern which
was further continued during the sexual quiescent period. Thus
the values  of total neutral lipids in;month’of September was
40.65 + 3.62 mg/g. This value was f&?ﬁher increased to 47,09
+ 3.8 mg/g in October, which was still further increased to
52.07 + 3.94 mg/g in the month of November., During the period
of sexual quiescence total neutral lipid values showed furthexr
increase at 52.55 + 4.8 mg/g, and 54.96 + 5.21 mg/g in the months
of December and January respectively. 7This was further increased

at 59.54 + 5.6 mg/g in the month of February.
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b) Individual components of neutral lipids :

The thin layer chromatographic separation of testicular
neutral lipids during the seasonal breeding cycle, indicated
that, the testicular neutral lipids contained MG, DG, CHO, CE
and FFA. When the values for the individual components of the
testicular lipids vere critically studied from ég%jTable No.3
fFor the monthlof May when these components Weie present in
maxlmum concentration, it could be seen that at a comparative
level, quantitativgly TG occurred in maximum concentration.

¢

DG, MG and CHO coming next in concentration in that order,  whereas

N

the CE and FFA were present in least concentration.

At a general level, it could be seen that the alterations
occuring in various neutral lipid components run parallel to those
desé;ibed above for the total neutral lipids, with some minor difi-
erences. Taking the TG it could be seen that the maximum concentra-
tion of TG was observed .at the late pre~breeding period in the
month of May, when the values were 105.9 i 7.8 mg/g and the level
of TG exhibifed gradual decrease during the active-breeding periogd,
thus the TG values during June, July and August were 98.37 + 6.4
mg/g, 95.26 + 6.2 mg/g and 62.62 + 4.16 mg/g respectively. as the
post-breeding period initiates the TG level exhibited a gradual
decrease. Thus it decreased to 30.64 4 3.62 mg/g, 32.65 + 3.6
mg/g and 36.75 + 3.26 .during the months of September, October and
November respectively. 7This gradual -increase was further continued
during the sexual qulescent period, thus the TG values during the

months of December, January and February were 38.05 + 3.78 wmg/qg,



39.10 1+ 3.92 mg/g and 42,20 4 3.32 mg/g, respectively. During
the pre-~breeding period of gametogenesis the values of TG
were further increased to 51.81 + 3.13 mg/g in March and
103.2 4+ 7.3 mg/g in the month of april. %hus it appears that
the TG go§ acfumulated in the post~-breeding sexual quiescent
"and pre-breeding period and metabolised during the period of
gametogenesis. The MG, DG and FFA also exhibited similar

alterations with some minor differences.

Considering another component of the neutral lipids
Cﬁb, it showed gradual increase in the values during eérly
pre-breeding period, thus the CHO values 0.609 + 0.03 mg/g
in March and 1.713 £ 0.06 mg/g in april, wvhile CHO value
during the late pre~breeding period showed depletion at 0,389
+ 0.02 mg/g in the month of May. During the active breeding
period CHO level sﬁowed gradual increase, thus the CHO value
increased to 0.637 + 0.05 mg/g in the month of June which was
still further increased to 0.937 + 0.08 mg/g in July, this
value was further enhanced to 1.121 4 0.08 mg/g in august.
buring the post-breeding period and sexual quiescent period
the CHO level was decreased gradually. CE showed similar

alterations with CHO.

C) .Seasonal alterations in testicular phospholipids

a) Total phospholipids :

The total phospholipids during the seasonal breeding

cycle exhibited alterations which were 3ifferent from those in

45
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the neutral lipids. After a critical evaluation of st@t?@gﬂcal

data prepared for total phospholipids showed that there was a
gradual increase during the pre-breeding period, reaches at the
peak point during the mid-acgive breeding period. Thus the total
phospholipids ranged at 1.220 #+ 0.06 mg/g at the initiation of
the preparatory period in March and further increased to 4.302

+ 0.23 mg/g in April., The month of May witnessed still further
increase, when the total phospholipid values were enhanced to
4.423 + 0.25 mg/g. During the active breeding season, the

testes exhibited a gradual increase in the quantity of phospho-
lipids, Tmus during June and July the values increased to 4,716
+ 0. 30 mg/g and 5. 757 + 0.43 mg/g respectlvely. buring the
mpnth of Angust the Fotal phoupholipld values showed decregse‘
and in this month PL depleted to 4.251 4 0.30 mg/g, thi§ decrease
was ;urther evident during the pést-breeding period, thus the
toctal phospholipid'Qalues in Septgmber, O;tober and November

- were, 3.408 4 0.22 mg/g; 3.182 + 0.21 mg/g and 2.438 + 0.18 mg/g
respectively. This gradual decrease in the total phosnhollpii%
level was still further evident during the sexual quiescent
period, when the values were depleted to 2.40 + 0.17 mg/g in
December, 1.372 + 0.12 mg/g in January‘and 1.944 + 0.16 mg/qg

in the month of February.

b) 3Individual components of phospholipids

The thin layer chromatographic separation of the testi-
cular phospholipids, during the seasonal breeding cycle indicated

the presence of LPC, SPG, PC, PI, PS, PE and PA, when the values

\
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of the individual components of the phospholipids are critically
analysed from the) Table No.4, it'could be seen that PC and PE
formed the major components of the phospholipids. PI, PS and
SPG were present in moderate quantities and LPC and PA occurred

in least concentration,

w

The quantification studies on the individual components
of phospholipids indicate that their alterations run parallel
to those described for the totsl phospholipids. Taking PC
which was the major phospholipi?é component, its value was 19.43
+ 1.22 ng-p/g during early preparatory period in March. The rise
in the PC values was evident during late pre-~breeding period in
the month of 2pril and May, thus the valuves vere 75.23 + 4.26 ug-
p/g and 89.94 + 4;73 pg-p/g respectivély. This increese in PC
value was_further evident during the early active breeding period,
thus in the month of June PC value rosé to 95.25 + 5.62 pg—p/g
reaching maximum value of 100.4 + 7.2 jg-p/g in July. The PC
velue during the late-active breeding period was depletad in
August to 20,18 4 6.3 pg—p/g this decrease in the PC values
continued duriung the pgst-breeding period, thus during September
and October the vaiues were @@\59'3?4.32 Pghp/g and 62.87 1 3.92
pg;p/g, respectively, this deecrease was further evident during
the month of November (45.58 4+ 3.20 ng-p/g). The PC value showed
still further decrease during the sexual guiescent period, thus
the PC values were decreased to 31.65 x 3.12 pg—p/g in Decenber,

24.62 4+ 1.85 ng-p/g in January and 20,40 + 1.26 rg-p/g in the

month of February.
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Considering another component of phospholipids PE
which occurred next to the PE in its concentration and
showed similar alterations with PE. It showed gradual
increase during the pre-breeding period, thus the PE values
24.32 4 0.12 ug-p/g in March, 45.37 + 3.22 pg-p/g in april
and 40,52 + 3.12 ng-p/g in May. This increase in PE value
was further evident during the early active-breeding period,
thus in the month of June PE value rose 45.00 + 3.20 ug-p/g,
reaching to 50.70 + 3.68 ug-p/g in July. The PE value during
the late-active breeding pericd was erleted in august to 40,12
+ 3.12 ng-p/g this decrease in PE values continued during the
post-breeding period, thus Juring September, October and Novem-
ber the values wére, 38.06 + 3.10 nug-p/g 35.44 + 3.10 ng-p/g.
and 25.35 + 1.38 pg-p/g respectively. This decrease in PE
value was still further evident during the sexual guiescent
period. Thus the PE value ranged at 25.31 + 1.38 ug-p/g in
month of December, decreased to 18.17 + 1.32 ug-p/g in February.
With minor differences, the rest of the phospholipiﬁ components
exhibited simllar alterations. Thus the phospholipid components
exhibited steady increase during the‘preéeratary periéd which
was further enhanced in mid active breeding period. buring late
active breeding, post-breeding and sexual quiTscent period the

component values showed gradual decrease.

3. OVARY (R.deniconius) :

3.1 Blochemical observations :

The alterations occurring in the total lipids, total

neutral lipids and total phospholipids in the ovaries of

48



R.daniconius during the seasonal breeding cycle are shown in

Graph No.3. The seasonal alterations in the TLC separations
of svarious neutral lipid and phospholipid components in the

ovaries are illustrated in TLC Plate No.3, Fig.A and B.

The quantitative alterations with statistical varia-
tions in total lipids, total neutral lipids and various
individual components of neutral liplds are tabulated in
Tagle No.5, whereas Table No.6 gives similar information for

total phospholipids and their individual components.

A) Seasonal alterations in the ovarian total lipids :

The quantities of ovarian total lipids are ekpressed
in terms of mg/g wet welght of the ovaries showed typical
yariations during the seasonal breeding cycles of the female.
Generally during the preparatorv period when the ovaries were
engaged in Oogenesls the values of total lipids exhibited a
gradual increase. Such an increase was initiated in the month
of March and progressed throughout the period of vitellosenesis
and reached the maximum level in the month of July, when the
ovaries were full of mature ova. Following the ovulation the
values of the total lipids gradually decreased from August to
February. The total lipids in the month of March were 110.0
+ 8.1 mg/g. Gradually the values of the total lipids increased
to 136.2 + 9.2 mg/g in April. Such increase was further conti-
nued to 140.1 + 9.62 mg/g in May. During the period of vitell-

ogenesis the value of total lipids showed further increase to

43
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145.6 + 9.81 mg/g in June. TL exhibited maximum concentration
in the month of July (157.2 i}ib.z mg/g), when the ovaries poh-< 6¥
with full of mature ova. After the spawning activities the
relative concentration of the ovarian total lipids began to
decrease slowly. Thus the value of total lipids in the month
of August was 130.5 + 9.2 mg/g . Once the active spawning
period was over, the ovarian total lipids showed further decre-
asing pattern during post-spawning period. September witnessged
102.2 + 6.9 mg/g, such decrease was further continued during
late post spawning and subsequent period of quiescence. Thus
TL values during October and November were 98.43 + 6.82 mg/g
and 85.?9 + 6.36 mg/g respectively; while TL values during
quiescent period during the months of December, January and
February were 79.10 %+ 6.00 mg/g, 77.96 + 5.87 mg/g and 47.24

+ 3.82 mg/g respectively.

Thus the ovarian total lipids showed in general an
increasing trend‘during the period of Oogenesis, attainig
thelr peak level just prior to the ovulation followed by a
’sharp decrease during the post spawning ahd subseqﬁent quies-

cent period.

B) Seasonal alterations in the ovarlan neutral lipids :

a) Total neutral lipids :

The quantitative alterations in the total neutral

lipids were practically similar to those described sbove for
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total lipids. The level of neutral lipids exhibited a gradual
rise during the preparatory period of cogenesis and vitelloge-
nesis, reaching a peak when the ovaries were full of mature ova.
After the ovulation the total neutral lipid values were suddenly
depleted reaching their minimum level during late spawning period.
Thus ' during the early preparatory period in March, the total
neutral lipids ranged at 106.4 + 7.8 mg/g, which rose to 130.8
+ 8.43 mg/g in april. . Such an increase was further exhibited

in mMay, June and reaching a peak value during July. Thus the
values of total neutral lipids for the three months were, 133.9
+ 8,63 mg/g in May, 139.5 + 10.6 mg/g in June and 150.3 + 12.8
mg/g in July. The month of August witnessed slight decrease,
when 'the values dropped to 125.2 + 8.6 mg/g. During the post-
spawning period the neutral lipid level showed decreasing
pattern, tﬁus the neutral lipids value in September and October
were 96.82 + B8.87 mg/g and 93.31 + 6.52 mg/g respectively, which
was further decreased to 81.65 + 6.10 mg/é'in November. This
decrease was found to be continued during the guiescent period,
when the total neutral lipid values decreased gradually during
December, January and Febrgary, the values being 77.10 + 5.78
mg/g, 75.88 + 5.23 mg/g and 44.14 + 3.14 mg/g respectively.

b) Individual components of the neutral lipids s

The thin layer chromatographic separations of the neutral

lipids indicated the presence of MG, DG, TG, CHO, CE angd FFA. when
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the values for the individual components of the ovarian lipids
are critically analysed from Table No.5 for the active breeding
period in July when these components were present in maximum
concentration, it will be seen that at a comparative level
quantitatively TG form the major component of the neutral lipids,
which was present in maximum concentration. MG, DG, and CHO
occurred in moderate quantities, whereas FFA and CE were present

in least amount.

From the quantitative data of the monthly vériations in
the inaividual component of the neutral lipids it could be seen
that the alterations in them run parallel to those described
above for the total neutral lipids. Taking one of the main
component of neutral lipids i.e. TG which occurred in maximum
quantities, it could be seen that the TG quantities were enhanced
during the preparatory period attaining the peak during the active
spawning period in July, followed By a gradual decrease reaching
the minimal value during the qulescent period. 1Initially the
quantity of TG ranged at 88,76 + 6.72 mg/g during early prepara-
tory period in February. As the pre-spawning period progressed,
the TG value exhlbited a gradual increase, the level of TG was
98.51 + 7.62 mg/g in april and 100,1 4+ 8.62 mg/g during May.

At the onset of the active spawning period the TG value exhibited
a progressive increase to 102.72 + 8.62 mg/g in June, while at
the mid-active spawning period TG value increased at 106.1 + 8.83
mg/g, during July, but at the late active spawning period when

ovulation was already occurred the TG value decreased to 89.67 é/
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+ 7.10 mg/g in August. This decrease in the TG 1evel,wg;,still
further decreased gradually during the post-spawning ggé guies-
cent period, thus the TG values during the months of September,
October and November were, 67.45 + 4.12 mg/g, 66.50 + 4.10 mg/g
and 52.30 + 4.1 mg/g respectively. Such decrease in TG values
was further conéipued to 56.20 + 4.82 mg/g in December, 51.65

+ 4.73 mg/g in January and 34.15 3+ 2,87 mg/g in February. ¥Sif )
Most of the remaining components of neutral lipids, such as MG,

DG, CHO, CE and FFA also exhibited practically identical altera-

¥
tions with minor differences in statistical increase or decrease.

C) Seasonal alterations in the ovarian phospholipids :

a) Total phospholipids :

The total phospholipids of the ovary during the seasonal /
spawning cycle exhibited a gradual rise during the preparatory
period, attaining the maximum values at the mid-~active spawning
period in July and decreaséitoward the late spawning period in

L

August. This decrease was further continued during the post-
spawning period, and the subsequent period of quiescence. Thus )
the values of total phospﬁolipiés ranged at 3.648 + 0.16 mg/g

in March. During the preparatory period gradually the level

of total phospholipids exhibited a steady and gradual increase.
Thus the total phospholipid levels were 5.305 + 0.30 mg/g in
April and 6.128 + 0.15 mg/g in May. During the active spawning
period the total phospholipidé levels exhiblited further increase,

{}

and attaiétégﬁ peak level during mid-spawning period, thus the

A
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values in June and July were 6.185 + 0.16 mg/g and 6.872

4 0.38 mg/g respectively. The level of total phospholipids

were slightly depleted to 5,368 + 0.32 mg/g in August. During
the post—br;eeding period total phospholipids%/levelg/ci/e’;"e« /
ased gradually thus the levels were 5.354 4 0.32 ;;}g during /
Septemﬁer, 5,115 + 0.35 mg/g in October and 3.644 + 0.28 mg/g

in November. During the early quiesgent perioé total phospho-
lipids level (was/ decreased but later on they were incresased
during the late qulescent period, thus the total phospholipid
level was 1.997 + 0.123 mg/g in December, this level of phospho-
1ipids<§§§fgﬁhancea to 2.079 + 0.212 mg/g in January and 3,097

4+ 0.29 mg/g during February.

b) Indi%idual components of phospholipids :

The thin layer chromatographic separation of the phospho-
,lipids indicated the presence of LPC, SPG, PC, PI, PS, PE and
PA. A critical study of the Table No.6, indicates that among
the phospholipids PC and PE were the main componentg. The phospho-~
lipia componenis in general exhibited rising trend during the
preparatory period, reached their maximum values during the active
spawning period and then gradually decreased during the post-
spaﬁning:§eriod; while during the late quiescent period phospho-
lipid components showed little increase. Thus, considgring one
of the components PC which occurred in maximum amounts, the PC
value ranged at 67.80 + 3.62 ug-p/g during early preparatory

period in March. As the preparatory period progressed, the values
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of PC gradually rose to 102.6 + 7.2 ug~p/g in April and

109.7 & 7.6 ng-p/g during May. During the spawning'pefioq
this increase in PC valﬁe was further maintaineéigga reaching
a peak during mid-spawning period, thus the values‘of Pb were,
112.2 + 7.8 nug-p/g in June and 120.7 % 8.;,ﬁg-p/g during July.
During late spawning period in August PC value was depleted

to }05.3 + 7.6 ng-p/g. During the post-spawning period PC
level graaually decreased, thqs the values of PC dropped tﬁ
118.1 + 7.92 pg-p/g in September, 108.7 4 7.6 ug-p/g during
October and 88.46 + 6.2 ng-p/g in November. During the early
quiescent period PC value showed g?adual decrease but during
late qulescent period the level showed little increase, thus
the PC level was 34.66 + 2;42_39-9/9 in December, 36.38 +
2.51‘gg-p/g in January and 41.04 + 3.31 ug-p/g during Féb;uary.
The remaining phospholipid components sﬁch as PE, LPC, 8PG, éI,
P8 and PA which occurred in'low quantitylexhibited the seasonal
alterations similér to those described for PC with some minor

differences in statistical increase or decrease,

4. OVARY (C.fulungee) :

4.1 g;ochemical observations . ¢

The alterations occuring in the total lipids.-total
neutral lipids and total phospholipids in the. ovaries of (.
fulungee during the seasonal breeding cycle are shown in

Graph No.4. The TLC separations of various neutral lipid and
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phospholipid components in the ovéries during seasonal breeding
cycfé are illustrated in Plate No.4, Fig. A and B, The quanti-
tative alterations with statistical variations in total lipids,
total‘néutral lipids and various individual components of(neu~
tral liplds are tabulated in Table No.7, whereas Table No.8
gives similar information for total phospholiplids and their

individual components.

A) Seagsonal alterations in the ovarian total lipids :

The gquantities of ovarian total lipids are expressed in
terms of mg/g wet weight gf the ovaries showed typical variations
during the seasonal breeding cycle. During the preparatory period
when the ovaries were engaged 1n Qogenesis the values of topal
lipids exhibited a gradual increase. Such an increase was initi-
ated in the month of March and progressed throughout the period
of vitellogenesis and reached the maximum level in the month of
July, when the ovaries were fﬁll of mature ova. Following the
ovulation the values of the total lipids graduzlly decreased in
August. The total lipids in the month of March were, 97.44 + 7.23
mg/g, the values of total lipids increased to 138.6 + 8.2 mg/g
in april. such increase was further continued to 153,0 + 9.2 mg/g
in May. Luring the period of vitellogenesis the vaiue cf total
lipid showed sharp increase to 160.1 + 13.6 mg)g.in June and this
lncrease was further continged in the month of July, when totel
lipid value become maximum 176.3 4 16.6 mg/g, when egys were ready
for the ovulation. After the spawning activities, the relative

concentration of the ovarian total lipids began to decrease slowly.
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Thus the value of total lipids in the month of August was
125.5 + 8.1 mg/g. Once the active spawning was over the
ovarian total lipids showed further decreasing trend during
post-spawning period. September witnessed 77.81 + 5.7 mg/qg,
such decrease was further continued during month of October

to 68.21 + 5.6 mg/g and 65.12 + 5.4 mgy/g in November. During
the. sexual gquiescent period the total lipid values further
decreased, thus the values were 55.76 + 4.8 mg/g in Pecember,
43.87 + 4.3 mg/g in January and 29.26 + 2.24 mg/g in the month

of February.

Thus the ovarian total lipids showed in general an
increasing trend during the periodfof Oogenesls, attaining
their maximum level just prior to the ovulation; which is
followed by a sharp decrease during the post—sﬁawning and

subsequent sexual guiescent period.

B) Seasonal alterations in the ovarian neutral lipids :

é) Total neutral lipids :

The quantitative alterations in the total neutral
lipids were practically similar to those described above for
total lipids. 7The level of neutral lipids exhibited a gradual
rise during the preparatory period of QOogenesis and vitelloge~-
nesis, reaching a maximum level when the ovaries were full of
mature ova. After the ovulation the total neutral lipid values
were suddenly dépleted during the late spawning period, Thus

during the early preparatory period in March, the total neutral



08

lipids ranged at 95.86 + 5s65 ma/g, which suddently rose to
133.9 + 8.0 mg/g in Aﬁril. Such an increase was further
enhanced in Ma§ and June and reached at peak level during

July. Thus the values of total neutral lipids for the three
months were 147.7 + 10.7 mo/g in May, 155.5 + 11.5 mg/g in
June and 168.5 + 12.8 mg/g in July. The month of Auéust
witnessed sliéht decrease when the values dropped to 119.3

+ 7.8 mg/ge During the post=-spawning period the neut:ai lipid%
valuesin Septembef and October were, 72,27 + 6.3 mé/g and 63,07 O
* 5;§§“mg/g'respectively. which was further decreased to 60.35
+ 5.6 mg/g in November. This decfease was furtheér evident
during the éexual quescént period when the total neutral lipid
values decreased to 52.87 + 3.62 mg/g in December, 41.17 + 3.21

mg/g in Januvary and 27.41 + 3.61 mg/g in February.

b) Individual components of the neutral lipids :

The thin layef chromatographic éeparations of the neutral
lipids indicated the presence of MG, DG, TG, CHO, CE and FFA when
the values for the individual components of the ovarian lipids
are critically analysed from Table No.7, for the active breeding
perlod in Julg when these components are present in maximum concen-—
tration, it will be seen that at a comparative level quantitatively
TG form the major component of the neutral lipids, which was present
in maximum concentration, MG, DG, and CHO occurred in moderate

quantities, whereas FFA and CE were present in least amqunt.

From the quantitative data of the monthly variations in

the individual components of the neutral lipids it would be seen
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that the alterations in them run parallel to those described
above for the total neutral lipids. Taking one of the main
component of neutral lipids i.e. TG which occurred in maximum
quantities it could be seen that the TG quantities were enhanced
during the preparatory period, attaining the peak during the
active spawning period in July, followed by a gréﬁual decrease
reaching the minimal value during the quiescentbperiod. Initlally
the quantity of TG ranged at 83.11 + 5.61 mg/g, during early pre-
paratory veriod in March. as the pre-spawning period progressed,
the TG value exhibited a gradual increase, the level of TG was
10842 4 7.1 mg/g in April and 119.0 + B.1 mg/g in May. At the
beginning of active spawning period a TG value exhibited a progre-
ssive increase to 122.0 + 8.87 mg/g in June, while at the mid-
active spawning period, TG value increased at 129.7 + 8.9 mg/q,
during July, but at the late'active spawning period when ovulation
(ﬁ%%}already occurred the TG values decreesed to 93.31 1 5.8 mg/ g
in august. This decrease in the TG level was still further decre-
ased gradually during the post-spawning and guiescent period;

thus the TG values during the months of Septewber, October and
November were 65.01 + 3462 mg/g, 55.21 3’5.51 mg/g and 45.32 42.12
mg/g resvectively. Such decrease in the TG values was further
continued to 39.39 i+ 3.67 mg/g in December, 31.24 i 3.72 mg/g in
January and 14.68 + 1.67 mg/g in Februa}y. The MG; DG and FFA
also exhibited similar alterations with some statistical rise

or fall., Considering another compoaent of the neutrél lipids

CHO, it showed gradual decrease in the values during the pre-
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spawning period, thus the CHO values were 3.894 + 0.33 mg/g in
March, 2.860 + 0.42 mg/g in Apriland 1.930 + 0.38 mg/g in May.
Such aé decrease in CHO values were still further continued (
during the active-spawning period, thus the CHO values were ‘
ranged at 1.648 + 0.36 mg/g in June, 0.920 + 0.26 mg/g in July
and 0.789 4+ 0.23 mg/g in August. During the post-spawning
period CHO values were increased gradually, thus CHO values

were enhameced to 1.525 + 0.34 mg/g in Septembér.‘2.735 i 0.72
mg/g in October and 3.684 i+ 0.86 mg/g in November. This increase
in the CHC level was further, continued in the sexual gulescent
period, the value were 4.091 + 0.96 mg/g in December, 4.228 +
1.02 mg/g in January and 4.699 + 1.13 mg/g in the month of Febru-
ary. CE showed similar alterations with CHO, with some minor

differences.

C) Seasonal alterations in the ovarian phospholipids :

a) 'Potal phospholipids :

The total phospholipids of the ovary during the seasonal
spawning cycle, exhibited a gradual rise during the preparatory
period, attaining the maximum values at the mid-active spawning‘
period in July and showed decrease towards the late-spawning
period in August. Thus the values of total phospholipids during
preparatory period ranged at 1.573 + 0.07 mg/g, in March, 4.718
+ 022 mg/g in April and 5.3121 + 0.35 in May. This increase

in total phospholipid level ég;\further increased gradually upto

12



mid-active spawning period, thus the values were 5.438 + 0,40
mg/g in June, and 7.862 + 0.89 mg/g in July, as the late
spawning period approaches after the ovulation the total
phospholipid value was decreased, thus the 1ipidé value was
depleted to 6.255 4+ 0.43 mg/g in August. Such decrease in the
phospholipid level was further ‘continued dpring the post-spawning
period and quiescent period. Thus the total phospholipids value
during the months, September, October and November were 5.543 +
0.52 mg/g, 5.140 + 0,51 mg/g and 4,772 + 0.24 respectively.
buring the sexual quiescent period the total phospholipid values
were still further depleted at 2.889 + 0.12 mg/g in December,
2,704 + 0.10 mg/g in January and 1.849 + 0.08 mg/g in the month

of February.

b) Individual components of phospholipids :

The thin layer chromatographic separation of the phospho-
lipids indicated the presence of LPC, SPG, PC, PI, PS, PE and PA.

A critical study of the Table Noc.8 indicates that among the

61

phospholipids PC and PE were the main components. The phospholipid

components in general exhibited rising trend during the preparatory

period, reached to their maximum values during the active spawning
period and then gradually decreased dhring*the post-spawning and
quiescent period. ' Thus considering one of the components PC which
occqrred in maximum concentration, the PC values ranged at 22.80
+ 1.14 ug-p/g during early preparatory period in March., As the

preparatory period progresses the values of PC gradually rose to
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82.75 + 4.62 ng-p/g in April and 95.10 1+ 4.82 wg-p/g in May.
During the spswning period PC level was still further increased
to 98.72 + 4.5 ng-p/g in June 133.5 4+ 8.2 ug-p/g in July, while
during the late spawning period PC level decreased to 114.2
7.2 pug-p/g in pugust. This depletion in PC values were further
continued during the post-spawning and sexual guiescent period.
Thus, the PC values ranged during months of Septewmber, October
and November were 100.4 + 6.4 ug-p/g, 98.56 1 6.3 ug-p/g and
90.70 + 6.2 pg-p/g respectively, ?bis gradual decrease in the
Pé value &as further evident during the sexual quiescent period,
when values were depleted to 38.59 + 2.8 pg—p/g in December,
36.65 + 2.72 ug-p/g in January and 28.54 4 2.12 pg~p/g in the

month of February.

Considering ancther component of the phospholiplds PE
which showed similar alterations with PC with some minor diff-
erences. It showed gradual increase during the early pre-spaw-
ning period, thus the PE values ranged st 17.60 + 1.12 ug-p/g,
in March and 33.10 + 1.34 ug-p/g in april. Aas the late pre-
spawning approaches the PE value showed slight depletion, thus
it was decreased to 31.21 + 1.34 ug-p/g in May. During the active
spawning period the PE value again showed increasing trend, thus
the PE value increased io 33,29 + 2.34 ug-p/g in June, 46.39 4
4.8 png-p/g in July. From the late spawning period PE level showed
decreasing trend thus the PE value in the month o0f August was

(42,72 + 4.43 pg-p/g). This decrease in the PE level was further
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continued during post-spawning and quiesgeng period. Thus the
PE values in the months of September, October and.Novembe; were
52.80 + 3.62 ug-p/g, 48.26 + 3.51 wg-p/g and 40.40 + 2.83 ug-p/g
respectively:; while during the sexusl quiesceht period the PEB
level was further decreased to 19,41 + 1.72 ng-p/g in Decembe;.
19,30 31«.69 Mg-p/g in January and 9.515 # 0,716 ug-p/g in the;
month of February. The rest of the phospholipid components
exhibited similar alterations with some minor statistical varia-
tions. Thus in general the phospholipid components exhibited
steady increase during the preparatory period, which were further
rose in mid-active spawning period. During late-spawning, post-
spawning and sexual quiescent period, the component values showed

gradual decrease,
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