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CHAPTER 7 -

SEASONAL VARIATIONS IN THE ASCORBIC ACID
CONTENT OF LIVER, MUSCLE, KIDNEY AND GONADS OF NORMAL
AND PINEALECTOMIZED FERAL BLUE RGCK PIGEON,
COLUMBA LIVIA.

Ability to store and/or synthesize ascorbic acid
is directly related to its metabolic signiéicamce in the
body of any animal. Mest imvertebrates, the fishes and man
lack the ability te symthesize asco;bic acid while the
amphibian and reptilian kidney is capable of synthesizing
ascorbic acid (Chatterjee, 1973). Hepatic tissue is known
to be the siteZﬁscmrbic acid production in mammals except
in primates and guidzeag pigs. Avaim species reveal most
varied and imteresting facet in this regard., Non-passarine
(primitive) birds like fouwl and pigeom synthesize ascorbic
acid in their kidney cnwhersas in highly evolved passarines,
both kidney and liver possess this capacity (Ray Chaudhri

and Chatterjee, 19693 Chatterjee, 1973). However, the



red-vented bulbul totally lacks the ability to synthesize
ascorbic acid (Roy amd Guha, 1958), Variations in ascorbic
acid levels in different tissues of insects, birds and
mammals have been reported to be associated with repro-
ductive activities and its participation in the metabolic
turnover (Chinoy, 19693 19705 1972a; Chinoy et al.,1973).
The role playsd by ascorbic acid in the biogenesis of
hormones by gonads and other tigsues has alsoQ,been inve=-
stigated (Chimoy and Parmar, 1975; Chinoy et al., 1978),
Ascorbic acid is knwon to play an important role in various
metabolic activities, and deficiemcy of this vitamin leéds
to disturbances in carbohydrate, lipid, proteinm and iron
metabolisms (Rusch and Kline, 1941; Levime st al., 1941;
Banerjee and Ghosh, 1947; Mazur et al., 1961; Barerjee and
Ganguli, 1562). Ascorbic acid is also reported to assist in
processes like haematapgiesis, immunity and metabolism of
mucopolysaccharides., Due to the high redox potemtial, its
participation in oxido-reduction processes in tissues was
also sugpested (Meiklejohn, 195%), Processes like conne-
ctive tissue formation and enzyme stabilization too
require ascorhbic acid, The above cited manifeld functions
of vitamin C in several physiolopical processes apd the
reported influence of pineal omn reproductive function in
birds have prompted the present study on the ascarbic acid

content in liver, muscle, kidmey amd gonads of normal,
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sham-qperated and pinealectomized wild pigeons, Columba
Ligig..Sinca the pineal is suspected to shouw seasonal
periodicity in relation to the annual cyclic reproductive
activities, the study was extended to recrudescent,
breeding as well as regressive phases of gonadal cycle.
The present chapter thus attempts to correlate the
possible alterations im ascorbic acid content post-pineal-
ectomy with reproductive functioning as well as general

metabolism of other tissues and organs of the body.

MATERIALS AND METHCDS

Nermal healthy wild pigeons of both sexss were
obtained from the local animal dealer and were then acclim-
ated to the laboratory conditions for a fortnight. Surgical
removal of pineal was dome according teo the procedure
described in chapter 1 and so operated birds were housed in
an aviary of 12‘ X 12t X 12' size with cereals as food and
water ad libitum, EXpérimental pigeons and controls (numbers
and sexss as specified im chapter 1) were brought frem the
aviary at the end of each experimental period l.g. 30,

45 and 60 days post-pinealectomy, between 9.00 and 10.00
a.m. Body weights were noted and the birds sacrificed by
deéapitation. A piece of pactoral muscle, a part of liver
lobe, the lower lobe of kidney and the gonad were taken
out, blotted amd used for biochemical estimation of ascor-

bic acid,
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Estimation of ascorbic acid comntent in all the
above tissues was carried out employing the method of Ree
(1954). The ascorbic acid (AA) was first extracted with
6 % trichloroacetic acid (TCA), which reduces pH, stabi-
lizes the vitamin and alsoc prevents its catalytic
oxidation., AR was then oxidized to dehydroascorbic acid
(PHA) by shaking the extract with activated charcoal for
15 minutes. Frem the Filtrate)4 ml of aliguot was imcubated
with 2=4-dinitrophenyl hydrazine for 3 hrs., at 37°C. which
yielded an osazone. This was allowed to react with 85 %
sulphuric acid forming a reddish brown coleur, which was

read colorimetrically at 540 ; j.

RESULTS

The levels of ascorbic acid (AA) in the liver,
mouscle, kidmey and gonads of pinealectomized, sham-opesrated
and normal intact pigeons in different seasons and for the
three experimental time periods are recorded in table 1
and figures 1 to 4. It is evident that hepatic and gonadal
AA contents were higher than that of kidney and muscle im

general.

SEASONAL VARIATIONSIN , NORMAL BIRDS:

Hepatic AA showed an increased trend during the

recrudescent period reaching a maximal level by ' [



EXPLANATIONS FOR FIGURES

Figs. 1 toe 4 : Histogrames showing alterations
in ascorbic acid levels in three different intervals

post-pinealectomy.

Fig. 1 - Aseorbic acid in liver
Fige 2 = Ascorbic acid in musclse
Fig. 3 - Ascorbic acid in kidney
Fig. 4 - Ascorbic acid in gonad

Abbreviations 3
S «~ Sham operated.
N -~ Noermal unoperated,

P - Pinealsctomized.

~

P B

-

8



FIG |

55
50
45-
40-
35
r- B30
-.-25
- N20-

i 15-

th
o)1}

30 45 60 45 30 45 60
RECRUDESCENT BREEDING REGRESSION

DAYS 30 45 60 30 45 60
PERIOD RECRUDESCENT

30 45 60

BREEDING REGRESSION



DAYS
PERIOD

DAY 5
PERIOD

30

30

45
RECRUDESCENT

45
RECRUDESCENT

60

60

30

30

45
BREEDING

45
BREEDING

60

60

30

30

45
REGRESSION

45
REGRESSION

60

60



late recrudescent peried. Since then there was a fall

in AA comtent during the breeding period which again
started increasing by late breeding period and remained
at a slightly higher level during the regressiom period.
However, during the late regression / early recrudescent
peried there was again a fall in hepatic AA content.
Renal AA centemnt im contrast showed a depletion during
the recrudescent peried to reach the lowest level during
the late recrudescent period. Since then the AA content

remained high im this organ during breedimg as wsell as

111

regression periods. Muscle AA content was noted to be very

high during the regression months, The commencement of

recrudescence was marked by a 75 % drop im muscle AA

content. Since then the RA content showsd a slight increase

during the recrudescent period amd remained at this level

during the entire breeding peried which was still 50 %

below the regression level, Gonadal AA content was found

to show a decrease during the recrudescent period, however,

during the breeding period it increased. During the late
regression period gonadal AA content was found to be

100 % more than the recrudescent levels,

CHANGES DUE TO PINEALECTOMY:

In general, variations im AA content appear to be

more significant durimg the recrudescemnt and breeding



periods in that order for all the tissues under study.
During the regression period the changes in all these '
tissues except gomads were nonsignificant. Whereas
pinealectomy inecreased the AA content im kidney, muscle

and gonads during recredescence, it had a decreasing

effdct in the case of liver. However, during the breeding
period it had a consistently increasing effect in all the
organs with a pronounced increase beimg shown by the
gonads, In the repressiom period whereas the AA cantents

of liver and kidney of pinealectomized birds were mors er
less in the normal range, in the muscle it was significantly

low and in the gonads ence again very high,

DISCUSSION

Disturbances im AA metabolism are known to occur
under various abnormal conditions including hypephysectomy
and adrenalectomy, Hypophysectaomy is reported to lougr AA
synthesis in rats (Salmon and Stubbs, 1961), while Nathani
et al. (1971) observed increased AA utilization from liver
and kidney of adrenalectomized rats. Depletion in hepatic
and adremal AA concenitration after cvastration in rats was
alse ohserved by Chimoy and Rao (1979). Evidently, levels
of AA in various organs are controlled by subtle inter-
éétion of various physieological and endecrime factors.

The present study has recorded seasonal alteration (im terms
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of reproductive cycle) in AA contemt in gomads, kidnsy,
muscle and liver of wild pigeonms. Though’the liver AA
content has shown only marginal fluctuatiens, those of
gonads, muscle and kidney have shown a sharp drop and
depletion during the recrudescent period from the high
levels characteristic of the regression periocd. Appare-
ntly AA is imvelved in metabolic amd other activation
processes at work in these orgens associated with gonadal
recrudescence. Slightly higher levels observable during
the breeding period indicate the elsvated metabolic turn-
gver of the vitamin which may be linked with the prevail-
ing high titres of gonadotropims and gonadal stereids.
Elevated higher levels of AA recorded during the regression
periocd probably imdicate the reduced utilization and the
resultant stock piling. However, the maximal centents
attained by the late regressiom period represent the build-
ing up of a reserve vitamin sowrce for uwtilization during
gonadal activatien and the resultant recrudescence associ=-
ated biochemical events, In this patterm of alterations,
liver also involves itself by showing two pericds of
increase and storage once during the late breeding /
regression and the other durimg the progressive recrude~
scent period, and two phases of depletion - once during
the late regression / early recrﬁdescence and the other

during the early breeding peridd.
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A cursory plance at the data eobtained inm the
present study dees indicate definite alteratiens in
ascorbic acid turnpver in pimealectomized birds as
compared to the intact contrels. Im general pinealect-
omized birds of all three expsrimental regimes show an
increased AR content in all the tissues except for liver
in the recrudescent period,and muscle in the pegressiaﬁ
phase, whence below control levels were regorded. High
levels of AA im the gonads of pinealectomized pigeons with
pronounced increase during breeding -~ early regression
periods, together with the observed regression of gonads
in pinesalectomized condition (chapter 1) clearly indicate
the accumulation of AA in the gonads due to its nom-utili-
zation, Literature on pineal in relation te AA metabalism
and turnover is almost non-existant. A couple of reports
available (Damian et al., 1979a,b) indicate increased AR
content in the gonads after pimeal removal and decrease
after injection of pimegal extracts in rats, Though an
apparent similarity exists between these reports and the
present study, an imherent point of contradiction lies in
the antigomadal amd progenadal influences of pimeal in rat
and wild pigeon respectively. In the wake of sarlier -
pbservation eof gonadal regression in pinealectomized birds
(chapter 1), the currently obtained increased comtent of
AA im the gonads can be considered logical under the

antigonadotrophic influence amd the reswltant drop in



-
3

sterayggenic activity., This effect is as reccrded ﬁore
pronocunced during the breeding period and early regre-
ssion phase with the length of post-pineal ablation peried
havimng a definite positive influence, Apparently it is
the utilizatisn and not the mobilizatien which is affected
by pineal ablation. Sipnificant imcrease im renal AA
content observable at 30 and 4% days post-pimealectomy
during the recrudsscent period might indicate the reduced
AA release which in the controls is\a noticeable feature.
Similarly, the constanmt incresase observable in the muscle
of pinealectomized birds too during the recrudescent and
breeding periods signifies less efficient wtilization of
AA and probably reduced metabolic efficiency of the organ,
Howesver, the diametrically epposite pattern of a decreased
muscle AA content in the experimental birds during the
regression phase might also denote the decreased ability
to mobilize amd store the vitamin required for the ensuing
recrudescent activation, In comtrast, the hepatic AA
content has shown an oppoéite pattern from that of the
muscle with promounced decrease during recrudescent phase
and imcrease during breeding and regression phases, The
decrease may in the light of the reduced renal release
and accunmulation in muscle and gonads indicate inability
of liver to bring about the normal AA mobilization,
Nsvertheless, the increase occuring during breeding and

post-pteeding periods agrees well with the reported



(early)
increase in hepatic AA content post-castrationkgnd its

decrease on testosterone administration im rats (Ambadkar

and Gangaramani, 1981).,

Finally it may be concluded that pineal im wild
pigeons 1is progonadal in mature and its extirpation does
cause profound changes in AA turnover im tissues in general
and gonads in particular, specifically during breeding and

regression phases.



