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I, INTROOUCTION

People have generally known that they must eat to live,
but it 1s unfortunate that many of us know very little about
what to eat, Modern sciences has shown that we can add years
to our life and life to our yesrs provided we know sbout and
make judicious selection of the #ight kind of food to eat. There
are many kinds of food about which we should know but fruits are
by far the most impoztant and need special emphasis in the
everyday diet as they supply vitamins, minerals,’ energy, ozganie
scids, roughage and possess medicinal value as well as (Daultas,
1980)s |

Fortunately a fruit is not a medicine which may have to

be forced down the gullets of unwilling persons. On the contrary,
fruits are rich gources of readily available vitamins especially
Vitamin A and C and as most of these are eaten in the raw fomm,
the quantitative availability of these vitamin is ensured.
Howsver it is paradoxical that the percapita consumption of
fruits in India comes to less than 30 g/head/day whish is just

1/3 of the minimum quantity prescribed by the nutrition experts,
(ICMR, 1981).

Among the fruits, rich in Vitamin C and carotene papaya

is an important one ind 1s an inexpensive, indigencus and
easily cultivable tropical fruit. Papaya is slowly gaining



importance amongst fruit growers in south India. The main
reasons are the nutritive value of the papaya {run'. heavy
yield of 150200 tonnes per hectare during 2 years (Kulasekaran
et al, 1983).

' %
Ripe papaya fruit is very refreshing. It is riech in

vitamina A, Bj, B3 and C and 1s prized for its medicinal
propexties. 3Reing relatively less expensive and highly nutritioms
the fruit comes in handy for balanging the dliet of the economie
cally woaker soctions of population {Purohit, 1981). The fruit
contains about 10 per cent sugar, a lot of Vitamin A some Vitamin
C and is considered to act as a mild laxative. The fruit is a
large, fleshy, hollow berry and usually weighs from 0.5 « 2,0 kg
(samson, 1980). Fresh papaya contains 42 mg vitamin C when
irmature, to 55 mg when ripe (Arriola, gt al 1980)s The fruit
pulp containg 87-94 per cent weter and 2-12 per cent carbehydrate
at different stages of maturity. Sucrose, glucose and fructose
are the chief forms of sugars present, The colour break stage

is shasmstezised by increass in carotene and protein contents
(Selvaraj, 1982).

Papaya contains in them a special kind of emsyme-papain
which besides being an important aid in the digestion of food
also possess comsidemacle thexapeutic value. Papain a powerful
pretecliytic enzyme is obtained from tt}c latex of the full grown



green frult of carica papaya. Apart from being widely used as
a fxuit/vegetable, the engzyme obtained from papayas is also
used as a food additive to tenderize meat (Watt, 1972)., In the
preparation of several types of medicines, dental paste, face
cream in the tanning industry, textile fibre industry and in
brewaries also papain is extensively used (Mansha Ram, 1983).

Despite the versatality papaya exhibits, ite consumption
by population groups in India is selective due to the various
kinds of food cults and beliefs that exist, It is largely because
of certain misconceptione that consumption of the fruits causes
certain digorders (Khader 1984). Papaya is ¢onsidered by many
to be a heat irradiator to the system and hence possessing the
capacity to desiroy or deform the growing foetus (Swaminathan,
1974, Alanberg, 1973). A ballef regarding its powexful abortive
properties exists in many parts of Iadla, particularxly in southern
region (Watt, 1972) where pregnant women are strictly prohibited
from eating papays during pregnancy far fear of inducing abortion
and foetopathy (Kvinneland, 1974).

Nutpeitional and diet survevs in and around Coimbatore
conducted by Devadas and Co-workers (1977) have also indicated
that there still exists a strong fallacy again;t panaya consumption
specially during pregnangy, resulting in the prevention of itsg
‘massive use by adolescent qirls and women of ¢hild bearing age



specially during pregnancy and lactationm. #hile on one side
programmes of agricultural extension insists on growth promeotion
and many a smsll farmers have taken up papaya cultivetion and
papain production and much educational programmes are underwey
to educate the pudblic about the wideo use and benefits of papaya
cultivation and eonsumption, much work needs to be done to make
it a culturally acceptable poor man's apple, vwhen massive

eof forts are being taken to grow special table varlieties of this
frult and vhen thero is the added advantage that this fruit can
be grown at every door step with least effort or economic input
and when it can be a part of varicus active feeding programmes,
conviction on the part of growers and consumers about its great
putritional contribution at low cost or practically no coet and
effort is yet to be achieved.

There however is & dearth of informetion about the
scientific knowledge regarding the pcesible effect of papays
on the development of foetal tissues. In an eariier investigation
on albino rats by Chandrasekhar and Ragini (1979) some indications
on the possible role of the stage of maturity of the fruit to the
harmful effect on foetal tissue growth has been lndicated,
'owever, furthaer studies have been sucgested before it could be
proclaimed that at s particular stage it ie harmful or harmless,
for foestal implantation, growth and development.



Therzefore, furthujzpcr!m;nh regarding the sffect of
papaya on the foetal growth and development, becomes a necessity
to unravel the scientific truth and to help people understand
the nutritioral benefits and gain greater acceptance of this
fruit, Hence, the objectives of the investigation. In this
study, the investigator aims to evaluate the effect of feeding
papaya st two different stages of maturity in comparigon to
papain and seed alone to a group of adult pregnant albino rats
and to obsexrve its effect on the course of pregnaoncy and
llttorllnq‘» |

!



11, REVIEW OF LITERATURE

The literature pertinent to this study concerning the

effect of feeding papaya on the course of pregnancy in aldino
sats 1s reviewed under the following headings:

A

Be
Ce
Ds

Ae

Papaya -« Production, Composition, Butritive value
and us2s,

Papain = Its characteristics and uses.
Nutritionsl taboos in pregnancy.

Abortion and prematurity.

Papaya is grown in all states of India and performs well
in all regions in the plains (Sweminathan, 1974)s The area

under papaya cultivation in India s 10,000 hectares (Singh, 1969).
In India, the annual production of papaya was about 1,76 lakh

tonnes a decade ago and has risen by a lakh tonne in this decade
(TNAJ, 1984). The world production during 1981 was 19 lakh

tonnes, of which Asian countries produced about 7 lakh tonnes
and India accounts for 2,70 lakh tonnes (TNAU, 1984).

It is one of the easiest fruit crops to raise both in

kitchen gardens or on a field scale from the plains, upto
elevations of 110 metres both in arid and reiny areas. It can

stand temperatures upto 44°C (110°F) but cannot stand frost.

Lack of warm temperature retards maturity and ripening. A dry
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climate tends to add to the swetness of fruits., It ylelds
fruit within a year of so&ging seeds under Tamil Nadu conditions
(Muthuswami and Khader, 1984).

A papaya plantation would yield about 200 kg of papain
per hectare in the first yeari in the second year it may be
100 kg and in the thixd year 50 kg. After the third year it
will be uneconomical to maintain the plantation as the papain
extraction decreases considerably. The edible quality of fruits
does not suffer because of the papain extraction (Muthuswami,
1984 ).

The first crop matures at 12 months of planting and yvields
40,000 = 86,000 kg/acre in 3 years (Swaminathan, 1974). Papays
yielde a heavy crop of 60 tonnes per hectare/yoar which fo‘
other crops can equal (Muthuowemi, 1984), '

2, Composition

Frosh fruit contains sucrose, invert sugar, a resin,
pepain, malic acld, salls of tartariec acid and citric acid,
pectin and carctenoids (Chemical sbstracts 1949; Indlan Academy
of Sciences 1949).

The percentage of moisture in papays is 88.7 and proteln
0.6, Papaya is a digestive enzyme. The fruit has a very high
digestive value due to the pagain -~ a protein eplitting enzyme
which it contains (Muthuswami, 1984).



The Vitamin A content per 100 ¢ is 2300 IU and Vitamin C

is 70 mg (TNAJ seports, 1978). Papaya is a gocd scurce of
Vitanin A contalning 2020 IU in comparison to 150300 IU in
oranges. It also has 0.9 per cent protein. Vitamin C content
increases with ripeness (Muthuswami, 1984),

Ripe fruits in the field had increaced moisture and fibre
content, lower amounts of sugar, acid, beta carctens, cryptox-
anthine and papain than frult ralsed in & groen house, Fruit
welght decreaced with delay in flowaring time s0 also the roisture,
carbohydrate and fibre content. During final stages of ripening
there seoms a movement of suger from seed to flesh (Kasinathan

at al 199%).

Reports from NIN (1978) states that tho rlask soeds of
the ripa fruit contain a toxin csrpaine which dopressed pulse

rate and the nervous system,

'Tho most common method of propogation of papays is from
seeds. The seeds retain vitality for several years if carefully
proserved from insect attack, although it would seem that this
fact is not true in all papayas and in all places(Cheems et al,
19%4), Seeds germinate in two weoks (Samson, 1980), Seeds are
multilayered and rie¢h in tannin =nd ¢an be viably stored at
descroated conditions (IARI reparts, 1577),




Seeds accounted for about 16 per cent of the weight of
fresh popaya. Endosperm represented 43 per cont of dried saed.
The soed nitrogen ingludes free amino acids and acides. Seeds
are of two typese-thoge contalning carbohydrate and those
containing lipids as their main storsge material. The fat
content en 8 dry weicht basis was 60 per cent in papain endosperm.
Thie is similar to sunflower, castor bean, seasame and cosonut
and is comparitively higher than that of seeds from other frults.
Ether extraction of papaya seeds yleld a slightly green oll in
which tho major fatty acids were oloic acid 76 per cent and
pulmitic acid 15 per cant. Seesds algo gontaln aincials and
reducing sugar, calelum, sodium, potassium, magnesium, sucrose,
B-qlucose, fructose and x- glucose. It has been used in poultry
ssed (Junk, 1781).

Seed protein incressed from the 30th day, decreases from

the 90th day and again increased to the maximum on the 13%th day
(4154 mq/g). Thus seeds contain more proteins at the different
stages of development (Chithiraichelvan, 1975).

Papaye seeds in Hawali are used for oli extraction, its
crude protein baing 40 per eent and defatted meal 48,9 ver cent
tn it. Two samples of hexane extraction, papaya geods oroduced
1n Somalia were analysed for its ohysico=chemizal charTactoristics.
They have fairly high polyphenol content {2.5 ppm), oxidation
stability, aliphatie and terpenic alcohols, 0.4 per cent



phocphlilds. 1043 mg/100 ml carotenolids 3.9 per cent linoleie
acid, 7.3 per cent oleic acid, 16 per cent palmitic acid, 5.9
per cent stearie acid (Tangl et al, 1978).

Papain catalase is an enzyme present in papaya puree
which is inactivated at acid pH (Brouk et al, 1973).

3, HNutritive value

The nutrient content of the papaya's edible portion '
(Alice 19%6) raw papaya fruit and papays juice (Bowes, 1956)

are given in Tsble I.

-
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TABLE I
NUTRIENT CONTENT OF EDISLE PORTIMN, RAN PAPAYA FRUIT AND
PAPAY A JUICE
cescsssent eccesnacenccancccenaaeeo
10 200 gxems
R T e e

i 's (Bowes, 19%6)
Protein 0.6 0.6 0.4
Fat /19 § 0.4 0
Calories 43 keals 39 kcals 48 koals
Carbohydrate 10 10 12.1
Calcium | 0.02 0.02 0.01
Fhosphorus . , 0.0 0.01 0.01
Igon 040003 0.0003 040003
Vitamin A © 1800-3000 IU 1750 U 2000 IV
Thiamine 5«25 IU 30 ug 1% ug,
Riboflavin 0.08«0,18 mg 40 ug 10 ug
Vitemin C (mg) 1753 % 41
Vitamin D - - -
Fibre - 0.9 g trace

’.‘...."..-‘Q"‘-.-‘..‘ﬁ-..-‘-..
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4. Uses

Papaya is consldered to be a wholesome and nutritious
food used at all stages of developnent (Cheema, 1954)., The
odour of the papaya does not appeal to some (Khader, 1984).

Ripe fruit 1s usad as any other vegetable and the ripe

one in confectionaries (TAW reports, 1978). Products such as
jams, candies can alse be made from the fruits (Khader, 1984).

Papaya 1s sald to curs chronic constipation and piles.
It is claimed to sot enlarged liver and spleen right, The fruit
is & valuable tonic, The fruit is a highly relished table fruit
for breakfast and is prepared in a mumber of ways into delicacies
(Cheema, 19%4). A slice of papaya rubbed over the skin removes
blemishes. Slice of raw fruit are used while cooking for
sof tening meat. Papaya aid in digestion and in fact it 1s for
this specific enzyme action, the fruit is recommended for
dyspepsia, ulcers and other intestinal disorders (Muthuswsmi
and Khader 1984).

Caxiea papaya seeds are indigenous and reported to possess
the property of preventing birth whon administered orally
(Chaudhry, 1966). The seeds also serve as a powerful emmenagogue
and helps breakdown the blood of the clrculating system and
effective in expulsion of the limbrici (Wagner et al, 1977).



Cazpaine, the chief alkalolid from papayas possess amoebicidal
and bactericidal and pharmacological activity ecomparable to
digitalis and emetin (Buxdick, 1971).

Papain finds its use in digestive allment, meat tenderi.

gsation beer clarification, fell mongering of sheep skin, wook
preshrinking, chewing gum and degumming silk and rayon (TNAU,
1978).

Leaves or pleces of the fruit are immersed in water whigh

$s used to clean coloured clothes and to hold colour fast,

The roots of papaya possess the property of a merve
tonic (Khader, 1984).

Bs Papain - its characterigtica snd usea
Source of papain is the latex of green fruit, It is got

in erystalline form as needles or hexagonal plates, Ite iso-
electric pH is 9. Unstable at pH less than 2,5 and sbove 12.0.

Half 1ife 36 minutes at 75°C., It has & molecular weight of
30,000, Slightly soluble in dilute salt selutions, soluble in

70 per cent alcohol., It containsg 15.5 per cent nitrogen, 1.2
per cent Sulphuz, 9.0 per cent cystine (Nathan and Sidney, 1955).

Papain is activated by HCN and HaS. Oxidising agents
Iodine, B3romine and dilute Hy0, inactivates papaine while HCN,
HoS and eysteine or reduced glutathione restores its activity.



Metals like 7inc, Copper, gold, silver, mercury inhibited its

activity, It ig sctive over a wide range of pHi. Crystalline
papaine is active at pH 312 at 20°% (Seemanthini, 1984).

Papain is a plant protease. It shows remarkable stability

in consentrated urea solution (Boyer, 1971). rapain is 8 simple
protein eontaining only amino acids and devoid of carbohydrate
(Smith and Kimmel, 1960). Papain is used to describe a proteo-
lytic prineiple invpapaya latex and is applied both 20 the crude
dried latex available commercially as well ag to the crystalline
proteolytic ensyme (Boyer, 1971). Administration of papain to
pregnant rats Pesulted in significant foetal mortality besides
stunted foetal size and haemorrhege scattered over the body and
in the viscera (Devi and Singh 1978). Papain has been show to
be an antigen (Osgood, 194%) and it induces the reloase of
histamine, Disruntion of rat peritoneal mast cells occurs upon
exposure t0 oapain in vitzo (Azchex, 1965).' Its administration
to preanant rats causes rupture of the mast ¢olls and this
reduces thelr total number significantly(Devi and singh, 1979).

The papain treated foetuses showed a genercl tendency for

haemorrhages which were scattered throughout the bodys The liver
shows dark pstchy areas at hsemorrhagie sites, well distinguished

from the nozmal pale aress. The kidney showed petechial



haemorrhage visible in the subscapular areas and thelr size was
markedly enlarged (Singh and Sathi Devi, 1980).

Efficiont extraction of S -amylase require trestment with
papain and a reducing agent (Boyer, 1971).

Purified papain has been found to be one of the effective
enzymes for the remcval of Zona Fellueide of mouse egge It seems
to have a specific aetion on cartilage causing reduction in its
normal growth and the disturbed czranicefaclal grovth in rats has
beon ascribed to it {Kvinnaoslands, 1974). Fostal cell leak was
more in inducoed than in spontaneous abortion cascs and increasing
with gestational age.

Adninligtration of single oral dose of 37 my/kg of crude
papain on i3th gastation day in rats was woll toleratsd by the
growiny foetuses as ovidenced by the fact that none of them
died and only 12 per ceat showod anomaliss. A higher dose of
750 ug/kg led to 36 per cont of tomatoganicity with €0 lethality.
However with a dosage of 1000 mg/ky the pragnant rats diad within
24 hours of admninistzation of onayoae. Though tho oxal 4oge of
750 mg/kg repeated on 3 consecutive days during 12+17th: gestation
day also prodused anomalias 1o 100 par cent of foatuses It was
lethal to 2% per eent rats. Lethality 1n centrols wes seen in
only 2 per cent of rats (Shamer Singh and Sathi Devi 1973).
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Papain hydrolyses carboxylic derivatives. It is known

that treatment of wheat gluten with crude papain abolishes the
toxic effects of the gluten for patients with celiac disease
(Mosser, 1964).

The overall lethality as found by Singh and Devi (1978) on
administyation of higher levels of papain was not witneesed
though negligible anomalies like skin patches, bluish skin,
foetal growth retardation was seen and hemorrhage suspected.

Papain is of great demand ;broad for manufacture of several
kinds of drugs for digestion, preventing stomach disorders etc.,
in the breweries for clarifying beer, in the leather and tanning
industries for softening leather and in the cosmetics industry
for the manufacture of face creams. Even the leaves are in great

demand for lesther and meat industry (Muthuswami and Abdul
Khader, 1984).

Papain enters as a c¢omponent in various pharmageutical

preparations like glyein papain, liquid papain as iridin and

liver tonics. In liquid preparation it has been used to reduce
enlarged tonsils, prevention of poste-operative adhesions, treatment
of sloughing wounds, carbuncles, eschar of burns and for dissolving
the membrane of diptheria, It is used as a remedy for haemaptyses,

bleeding piles and ulcers of the urinary passages. It has rube~

facient properties (Muthuswamy and Khader, 1984).
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Papain is applied in psoriasis and other skin effections
of the similay characteristic and in tr.he treatment of enlaxged
splaen and liver. It possess echolic properties and often
renortedly beon uu'd by natives to induce ¢riminal abortions.

It 1s applied externally to prevent suppurations and locally for
successive treatment of chronic eczema, more especlially of the

palms where other remedies do not prove curative.

Papain is also used as a remedy for cases of scorpion sting.
1t is reported £0 be an allergen causing sometime severe
paroxysmal cough, vasomotor rhinitis and dyspnea. It is &
powerful polson when injected intravenously. It is also exceed-
ingly acrid, causing blisters and itching if applied to the
skin. It has been widely used for degumming natural silk,
especially when the latter is mixed with rayon or wool in fabric
weaving., Wool treatment with papain takes a silk-like sheen and
becomes soft to touch and also eliminates shrinkage and permits
its being washed the same way as cotton. Papain has been employed
as a subgtance for rennet in cheese manufasture (Muthuswemi &
Abdul Khader 1964),

Izulappan (19680) found the yield of papain to fluctuate
from May t0 Cctober among the different types with the lowest
vield in September. At present India produces 50«53 tonnes
of papain annually for intemnal use and export (Veerannan 1584).

)



C. HNutritional taboos ia pxregoanay

For the past two and a half decades many researchers have
succintly dosumented that the cutcome of pregnancy is direetly
or indirectly affoct.od by low socioeeconomic status, poor medical
care, ensemia, infections, poor maternal nutrition, parity and
age (Arkutu, 1978, Beal 1971, Khanna 1977, Cdutun 1976, Thomson
19%9). Energy giving food items (Starches) were considered good
most often while easily avallable protective (£rults and vegetables)
and body bullding foed items (Proteins) were infrequently
menticned or svoided for eulturel, religious or health reasons.
Traditional beliefs rather than the most frequently cited reasons
of poverty and noneavailability of foods are seen as major
gactors 1imiting the quality of diet among the pzegnant women
(o ofeitiml and Tanimowo 1980).

In Ethiopla, a pregnant woman must avold roasted meat as
it 1s believed to induce abortion. Eggs are thought to cause
baldness or sterility and hense not consumed by pregnant women.
In India, consumption of papaya fruit by pregnant women is
believed to lead to abortion and consumption of garlis by
lactating women to inerease milk production (swaminathan, 1974).

Nigerian studies show that they believe Pumpkin leaf to

cause slit on new born. Mango and Guava disliked for its odour,
wild rabbits and antelope forbidden by family and causes animalistie
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behaviour in new bables, rork disliked on religious grounds,
snakes causes threatened abortion and the child “mey look like
snakes® and cowpea seed causes upset stomach. Plantain, fish,
eggs, liver, bread, rice, yam flour were considercd good in
pregnancy (Ojofeitimi and Tanimono 1980).

L
Consumption of meat from the underside of the finimal by
young married women will prevent ¢hild bearing, a belief in

West Bengal. There is also a belief that the baby will not be
normal if the pregnant women does not eat clay or stareh,
otherwlise known as PICA (Swaminathan, 1974).

The pregnant women of Colmbztore were paxticular to avold

certain foods like pumpkin, ashgourd, jack fruit, cabbege, frosh
fish, banana and blue berries as pumpkin and ashgourd were
believed to be 'cold' foods. Jackfrults, cabbage and banana,
fresh figh were believed to be gas producing and blue berries

as not good for the health of the child. Papaya was believed to
be a 'hot! food (Devadas et al, 157%).

Food cults and traditional beliefs in food habits are

still prevalent with a large majority of our populetion who are
f118terate and ignorant, regarding the nutritive value of food.

In India especially in rural ares consumption of the papaya fruit
by pregnant women is believed to lead to abertion. It is thought

of to be a heat frradiator to the system and hence destroy the
growing foetus (Sweminathan, 1974).



D. Abortion and Prematurity

An abortion is the loss of the embryo of fetus during the
first 20 weeks regardless of cause in humans (Anderson, 1976).
Abortion is defined as the expulsion of foetus at a stage when
it has not attained sufficlent development to live external to
its parent (Azthur, 1964). Ecobolic astion of herbivorous plant,
endocrine disturbances, sernlogical defects, lethel genes and
drugs all cause abortion {Ghosh 1971).

shogtion 4s a very 1apértant and coumon ¢linical problem.
Antibodies formed in the mother due to heterospeciiic praegnaney
cross the placental barrier and results in destruction of foetal
cells, thus causing dea'h of the fetus (Pande, 1973).

Footal death ig not an essential prelude to abortion.

Foetal desth, and expulsicn lataer rosults in ab:ivellad, dried
contorbed and parchment like mass with amnicn reabsorbed in the
cattle {Arthur, 1564).

¢ \

Abnormalities in uterus contructiong noted du:*ag abnormal

.ﬁttgnancy include disordexr of shape, frequency and resting tone

of contractions with a skews Systole goes on and on. In abortion
st sdvanced pregnancy it is similar to partuzition with dilated

and softex corﬁgg. uterus is congested with dictened blocd vessels.

Decomposition occurs agcording to the period of expuleion of the
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perished factors (Low et al, 1973). Premature rupture of
membranes is defined as the spontanecus rupture of membranes
befors the onset of labour (Perviz Heera, 1971).

Placental bed spiral arteries was studied in 68 pregnancy
complicated by foetal growth retardation., The mothers had hypere
tension and uroplacental changes of the spiral arteries and acute
atherosis was associated (Corlet et al, 1974),

The placenta showed labyrinthine layer with ruptured
endothelial wall and clumping RBC amidst disintegrating endothelium,
congesting and producing redematous foetusedegenerated chorionic
villi and eytolysis vhereas in normal pregnancy the maternal and
foetal sinusoids are well differentiated with well defined
endotheluinm (Singh and Devi, 1978). '

The incidence of complications after 5018 therapeutiec
abortions were investigated. Endometritis was frequent with
laceration of the ascending branch of the uterine activity

(Low ot al 1973).

Vaginal cytology is an inexpensive method for detexmining
the progesterone status in threatened and habitual abortion
(Plerce 1954, Ghosh 1971). The presence of trophoblast and
decidual tissues in the smear indicated inevitable abortion.
Superficial cells more than 10 per cent except during labour
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and para basal cells more than 4 per cent in the absence of
infection and labour 1s considered abnormal. Superficial cells
more than 10 per cent indicated progesterone deficiency

(Garg 1976).

Oviductal fluid st ovulation was reported to have high
levels of sodium, low chloride and high potassium with low

protein content. Estrogen index and probability of intre-
uterine growth retardation are related (Low et al 1973). It is
clear that the commonest single cause of foetal loss ig intxae
uteorine growth retardation whilst low birth welght Lig the
commonest factor assoclated with neonatal death (Mellwsine 1979).

The bablies born to diabetic mothers are prone to die in
neonatal period and the probable causes being prematurity,
respiratoxy distress syndrome, infections, congenital malfor-

mations and hypoglycaemia (Dhirawani 1973).

Zsajman et al (1982) have suggested that infection perhaps
the most commonly quoted cause of spontanecus premature rupture,
may be the consequence of rupture than its cause. Bourne (1962)
demonstrated degeneration of amniotic epithelial cells in term

membranes, whether this also ogccurs in premature ruptured cells

is not knomn.
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Ovarian hormones influence spontanecus contractivity a!
utesus but thelr individual roles are yst controversisl
(C5APO 1969), Hyper function of islets in pregnensy i' due to
the congtart stimulation of the endocrine pancreas (Van Assche
1973).

Immuno reactive plasminogen was identified immuno

histologically within the amniotic epithelium of spontanecusly
ruptured membranes and their tissues showed microscopie evidence
of degenerative changes. Moreover, much less or no nlasminogen
was found in artificlally ruptured memdranes and did not show
degonerative changes of same degree (Jenkins 1983).

Crude papain a protaotylic engyme from papaya administered

%0 100 pregnant rats from 8+l7 days of gestation and foetus
collected on the 20th day shows marked foetal mortality in
repested doses, mozTe severly intraperitoneally. Milky juice

of papain spplied on uteri caused abortion (Devi and Singh 1977).

Ateiology of abortion and premature bixths are widely
vutablo; It may be the result of pelvic lesions systemic
diseases and more frequently the result of endecrine disturbances,
emotional imbalance, h:taownws blood groupings, serologlcal
defects, ih incompatibility or inherited lethal or sublethal
genes. Hypermotility of uterus and cervical incompetente are
not the least important causes in late abortions and premature
births of foetuses (Nagen Ghosh 1971). )
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‘Spamtameous and recurrent abortions may be due to
tamunolegieal faetors (Bresnihan et al, 1971; Taylor and Faulk,
1981), Based on serial dismine oxidase detemmimatien in a smell
number of subjects several invastigetess have suggested that
low plasma diamine oxidase levels are sssssisted with still births
or spdsdasssu$ abortions (Beanen et al, 1973, Southeren et al,
1968).
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Experimental Procedure




111. EXPERIMENTAL PRUCEDURE

The procedure involved in the conduct of this study
cencemning the effeet of feeding papaya on the course of pregnancy
{n albino rats is discussed under the following headingss

A. Detemmination of the experimental variables
B, §olocﬂon and grouping of the albino rats

Ce Prepamstion of diets
D. Conduct of the study
E, Criteria for evaluation

A. Detarmination of the Expeximentil Variahlas

Reports of the cultivation of papays and tapping of the

papaya fruit for papain extrastion indisates that the fruit i
first tapped at 70 days maturation, a stage at which it becomes
edible (TNAU, 1978). It also indicates that tapping is done
subsecuently at 90 and 110 days of maturity to get maximum
‘extraction of papain and full msturation of fruit oecurs at

133 days after the fyuit set. |

In an earlier investigation on albino rats, Chandrasekhar

and Ragini (1979) cbserved that papaya fed st 70 and 90 days

of maturity had no effect on foetal growth. They also cbserved
that papain fed as such at lower level of proteolytie sctivity
(0.91 per cent) had no effect on foetal growth and in all the




sbove variation the growth and development of the foetus and

the histopathology of the foetal tissues were similax to the
nomal control rats fed the basal diet. They however, observed
that papaya of 110 days maturity, papaya plus seed, seeds alone
and papain at higher levels of activity had gome detrimental
effect on foetal growth and development, and there was & positive
indiecation that papaya fruit at full maturity, a stage at which
it 1is normally consumed does not seem to have any deteimental
effect on the course of pregnancy and foetal growth in albine
rats. They also suggested that to draw more valid conclusions,
similar studies be repeated.

Based on the sbove experiences, it was decided that in

the present investigation, papaya of 110 days and 135 days

(fully riped) of maturity will be fod to albino rats. In order

to further investigate and establish without any doubt the effect
of feeding papayas at these stages of maturity on the course of
pregnancy only these two stages, the one which showed a detrimental
offect and the other which had no detrimental effect but is the
stage st which it i normally consumed were selected to further
subgtantiate the results of the earlier lmostiéation. Since
papain extraction has become & very lucrative industry €oday,

much of the papays that comes to the table ie tapped papaya and

hence tapped ripe papaya was also thought of interest to be fed
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in this investigation to corraborate the earlier findings. Again
since seed alone and papain extracts st higher dosage seemed to
have some detrimental effect during the earlier observations,

1t #es further thought of interest to study the effect of these
two variables and hence chosen as the other two varisbles to be
eaperimented in this study. Thus in all five experimental
varisbles namely, 110 days old papays, untapped ripe papaya

(13% days of msturity), tapped ripe papaya, seeds alone and
papain at 0,68 per cent level were chosan to be investigated in
this study along with the basal diet as the control unsupplemented

groupe.

The Tamil Nadu Agricultural University Ressarch station
Hortisulture Department hag developed the new COn vaziety of
paoaya and they are being grm and tapped continucusly. with
the full co-operation of the Horticulture Department of Tamil
Nadu Agriculture University, the investigator wasg able to procure
a eontinuous supply of papaya at different stages of maturity and

papain.

B. Salestion and Grouping of the Albine Rata

Albino rats of Wistar strein from the laboratory stock

colony wes taken for conducting the experiment. Female rats of
breeding age (120150 days old) free from obviocus disease and



111<health were chosen. Forty eicht rats were divided into 6
groups of 8 rats each for the six diets studied. They were
housed in individual cages and diets and watesr fed adlibitum.

Ce Prepaxation of Dliets

Sinee papaya is not eaten alone and never forms the only
food eaten under nomwal sircumstances in a practicsl situation,
the investigator aimed to stimulate as realistic a situation as
possible in the formulation of diets. This resulted in the
investigator selecting a basal diet and substituting it with
papaya, papain and seeds. Considering the ICMR 1981 recommended
allowance for a moderate adult woman, the percentage of cereals
and pilses were worked out which formed the basic ingredient in
the basal diet. Calories and proteins in the diet were adequate
and skimmed milk at 30 per cent level, was added to ensure, the
quality of protein. Mineral mixture at 4 per cent level and
vitamin mixture at 2 per cent level were added to make the basal

diet adequate with regard to minersls and vitamins (Devadas et al,

1977)e The composition of the mineral and vitamin mixture is
given in Appendix I, The composition of the basal diet is gliven
in Table 1I.
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TABLE II

Lireay

COMPOSITION OF BASAL DIET

.’.‘.““O...‘.‘Q.‘Q....OQ.QQQ‘.‘

Food items Amount in ¢/100g

..“’O‘Q'....‘-“Q‘..‘..O.C..O...

Rice flour o o 45
Bengal oraallout' o 10
Skimmed Milk ) 30
Vitamin Mixture - T2
Mineral Mixture 4
Groundnut eil - 9

The ingredients of the diet were purchased in one lot,
basal diet for the entire feeding period mixed and storved under
ufﬂo'outim. Previous experience has shown that the adult rats
ean tolerate an 80 per cent replacement of papaya in the basal
diet. On this basis the five experimental diets along with the
control diet without any substitution were formulated. The
composition of the six diets thus formulated is given in Table
111, -

?



30

TABLE 111
EXPERIMENT AL DIET COMPOSITION

.".“.“O.“‘.....‘..00““’.‘

S ol So S Sl (-
1e 110 days papaya 80 20

2. Untapped ripe 80 20

3. Tapped ripe 80 20 ,
4. Papain 0.68 100

. Seeds 849 86

6e Control - 100

.oacpoaoo.aooooooo..oaooono-uéo.
.

In formulating the quality of seeds to be added, the

enzyme sctivity as determined in the previous study was taken
as the basis and the enzyme astivity to match 80 pexr cent
substitution of the 110 days old papaya was chosen as the
criteria and the amount of seeds deterwined.

D. Conduct of the Study

The female albino rats in the preestrous phase, weighed
and grouped for the six diets were tyansferred t0 cages containing

pale rats and were left such, till on vaginal examination a span

positive was noted which was designated as O day of pregnancy

Tl
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(Devi & Singh 1977, Adkat 1973), Then the females were geparated,
housed in individual cages and the five experimental diets and
the control basal diet were fed to the six groups of eight each
and their daily food intake and weight gain per week recorded.
The study was carried out for s period of 18420 days depending
upon when the rats littered and later until litters were separated

from mother rat,

The amount of food consumed by each rat was recorded
everyday and their weight changes noted weekly. Though, the
weight gained was different in different groups, there was
appreciable increment in welight, recorded at interxvals of 7th
and around 17e.21st day of gestation depending when the different
groups delivered.

2. Iaclated uterine muscle contractions

One pregnant rat from each group was sacrificed every week.
Thelir uterus was detached and their contractions were recorded
on Kymograph using the Dale's crgan bath. The composition of
Dale's fluid is tabulated in Appendix 1l.
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3. Evaluation of foetua

Na‘tod eye evaluation of the size of the foetus for and
number of implants aleo served as the indices for evalusting
normal growth and dﬁ‘"o"’lf’iﬁiopt.

>

4,

Naked m"e‘aa-lmtlon of the physical appearance of the "
colour of the skin, transparency of the viscers, time of
appnr;neo of haiz, head to body propoztionality, weight of the
ratg at birth and at 21 days were noted. Litter slu.: male to f
female ratio, Litter mortality and consumption of litters by
mother rats were also recorded, |

LTIV .




Results And Discussion




IV. RESULTS AND DISCUSSION

The observations made by feeding papaya at two different
stages of maturity, in the tapped and untapped form and seeds
aslone ln comparison to feeding pure forms of enzyme papain and
s control group on the course of pregnancy in albino rats is
presented and digcussed under the following headingss

Ae Trends in the weight records of the rats
B. Pattern of food intake

Ce 1lsolated uterine muscle contractions.

D. Foetus evaluation

E. Evaluation of litters

A. Izands in the Neight Recoxda of the Rata

The mean initial weight, mean weight of each group during
the first week of gestation and weight before dellivery that ie
around the 17th day of gestation were the three periods at which
welght records were maintained, Mean weights of eash group during
the above three periods along with the total gain in vnlght_and
the average dayi\o! gestation is presented in Table IV. The
fndividual welghts of each rat during the different periods of
gestation is appended (Appendix I1I).
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The control group recorded the highest weight gain in
comparison to all the other experimental groups and the weight
gsin was steady during the course of gestation., Next highest
weight gain was recorded by the group of rats fed untapped ripe
papaya. In terms of weight gain, the other experimental groups
may be ranked as groups fed secds alone,groups fed 110 days old
papaya, groups fed tapped ripe papays and groups fed papain
extract in the deseending order of welight gain. Though there
were difference in weight gains, statistical analysis (Appendix V)
of the weight gain between different groups {ndlcotod that there
were no significant difference.

It is however, evident that the highest and steady growth

pattern was recorded by the control group. From among the
experimental diets, untapped ripe papaya fed group ranked to be
the best in itg stoady pattern of growth and welight gain., At
this juncture it is interesting to note that although the other
experimental groups like 110 days old papays and seeds alone
also resulted in hlgh;t welight gains, the number of days of
gestation and the carrying of the pregnancy to full temm 1
econsiderably impaired. It may be noticed from Table IV that
while full term gestation of 21-23 days typical of sldbino rate
was exhibited only by control group, the untapped ripe papays
group came very closer to full term gestation. In spite of

weight gain, both the 110 days old group and the seed group
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delivered around 16 days of gestation that 1is almost one week

ahead of full term, This 1ls indicative of some sbnommality in

the proper implanation of the foetus and in this case could well
be considered as premature deliverye. This indicates the possible
role of papaya at 110 daye 0ld maturity and papaya seed in
incapacitating the pregnant animals to carry its normal course

of gestation to full term and associated argest in the growth and
dovoloﬁ;out of the foetuss These results needs further exploration
but is indicative of the possible harmful #ffect these variables
can play on the course of pregnancy. Earlier observations of
Chandrasekhar and Ragini (1979) were quite in tune with this
findings, in that control group was the best and untapped ripe
papaya gave the best result frcm among the experimental groups.
The 110 days old and the seeds als¢ did not promote weight gain
in the earlier study thus preventing even the implanatation

right from the early stages of gestation. Hence it is recommended
that more studies be done with these groups at different levels

of substitution to actually find the harmful dosage and if
possible the modality of operation.

B. Pattexn of Food Intake

In all the experimental diets changes in food intake was
11n6;g&y related to changes in papaya or papain intake. The mean
tetal food intake and papaya intake of the rats fed different

experimental diet is given in Table V. The individual papaya ansl
food intake is given in Appendix V.
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The animals fed the control diet had the highest food
intake and consequently resulted in the highest weight gains.
Among experimental diets untapred papaya resulted in the highest
food intake followed by tapped papaya, 110 days old papaya, papain
and seeds respectively in the descending order of intake. Intake
of papain also followed the same order.

In general all the experimental groups and the control group
recorded a food intake which showed a significent’difference
(p < 0,01) when compared statistically (Appendix VI). Although
food intake nommally eorresponds to body weight gain during
pregnancy gain in weight represents the weight gains of various
components of material organiem and the foetus (Hytten and )sci.teh
1964), Similarly though weight gains have been good for seed
intake, the actual food intake seems to be rather low in this
case. This however points out that the animals were selective in
food intake and ate and tolerated foods of better quality.

C. laolated Uterine Muascle Contractions \

I

Uterine contractions in pregnaney is an index to the mainte-
nance and growth of foetus (Hareis, 1969). Experimental rets in ’
this investigation one per group was sacrificed on the Tth day and
14th day of gestation to find the effect of the experimental diet
on their uterine activity and course of pregnancy. Using the
Dale's spparatus the uterine contractions were recorded and the
data obtalned is summariged in Table VI,
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On the 7th day of gestation, it was observed that for all

the rats sacrificed in each one of the experimental and control
gro&p, the frequency of contraction was rather low. The experi-
mental rats fed tapped papays and seeés had an irregular or wavy
contraction and zoflaxation on the 7th day of gestation. However
during th!:t pegiod of gestation, the contrel group showed regular
pattesn of uterine contraction with a contraction and a relaxation
phase which lasted for a period of 15i9 seconds and 19.5 seconds
respectively and the amplitude was good. In the untapped papays
group also the contraction was irregular with a contraction and
relaxstion phase of 12.9 and 2,48 seconds respectivelys. The uterine
contraction of 110 days old papaya fed group was for 12.9 seconds
and relaxation phase lasted for 25.6 second which was almost double
the contraction time. On the other hand in the papain fed group
the contraction time was rather high (52 seconds) and the zelax;tion
time was admost half (25.8 seconds).

On the lath day of gestation, the picture of uterine
contraction was quite different. Both tapped papaya and seed fed
group exhibited irregular %0 wavy contractions which was pronounced
and frequent in the case of seeds fed group. This higher frequency
even during the 14th day of gestation probably is an indieation
of early delivery and on an average this group had a gestation

period of only 15«16 days, the least among the groups investigated.
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During the l4th day of gestation, the uterine contraction of the
control group continued to be less frequent and exhibited the same
kind of contraction and relaxation phases as on the 7th day. This
again is indicative of the possibility of continuing the course

of pregnancy to full term. It may be pointed cut that the average
gestation period observed in this group was 21422 days, the normal
pattern in albino rats. Wwhen looking at the uterine contractions
of the untapped papays fed group it is observed that on the 14th
day of gestation, the frequency was increased but it etill had a
regular contraction and relaxation. This again can be correlated
to the number of days of gestation in that on an average, animals
of this group delivered around 19th day of gestation, approximating
the full term. The 110 days old papaya fed as well as the papain
fed groups also had frequent and irregular contrections again
indicative of the possibility of not carrying the course of
pregnancy to full term and it was observed that in both these
groups the rats delivered arcund 15th and 18th day of gestationm.

since in this investigation all the experimental animale

before
delivered beth the 21st day of gestation, it wss not possible

to record the uterine contiraction on the 21lst day and obtain
regular graphical representation of uterine contraction. The

fact that they were irregular and wavy even during 7th and l4th
day did not enable the investigator to do full justice of recording.
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However, a comparison of the uterine contractions of the
experimental rats with that of the control rat indigates that in

all the experimental animals, the course of pregnancy was in

some way or other affected and the fact that many of them displayed
irregular strong contractions possibly indicates the impending

or already dead foetus ready to be expelled. Similar observations
were made by Chandrasekhar and Ragini (1979) werein 110 days old
papaya, seed and papain gave such results. In the presest investi.
gation also the control rats showed similar trends as observed by
the asbove investigators. The possible effect of uterine contractions
as observed in this investigation and the period of gestation as
observed here correspond to each other and is indicative of the
possible harm these experimental diets could cause on the normal
course of pregnancy. It may however be pointed out that untapped
ripe papays was the one which was nearer to the control group an
observation similar to the eaplier study (Chandrasekhar and

Ragini 1979).

D. Fogtus Evalyation

In order tO record uterine contraction one rat from each

experimental and control group was sacrificed on the 7th and

14th day and on the 2lst day of gestation for the control group
alone. After recording the uterine contraction, uterine membrane
was cut open to evaluate foetal implantation. The number of foetus
for each group as obui-vod is given in Table ViIi,
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TABLE V1I

FCETUS EVALUATION

.-..-'....--Q."-.-"...-”-‘..

— Gentation pexiod (dava)
Groups 7th 1ath 21st
110 days 7 6 v -
Tapped 7 6 | -
Untapped 8 6 -
Papain J § 3 -
Seed ‘4 2 -
Control 8 8 7

-.‘.“O.Q...‘.ﬂ“‘.“'-‘0“.‘0-

It is evident that control group had s steady implantation
and the foetus were 'hulthy and the number normal, Looking at
the experimental 9roup,'tho untapped papaya fed group had implane
tations similar to the control group and the litter size somewhat
-similar. Both the 110 days old papaya fed group, tapped papays
fed group also showed implantations, but the foetus was not as
healthy as in the control group. It may also be recalled that
while the untapped group delivered on the 19th day on an average
in the case of 110 days and tapped papaya fed group, the average
period of gestation was around 15«17 days. These observations
are indicative of the fact that while papaya of this maturity
facilitates implantation there is some factor which hinders full
term gestation, éoth papain fed group and seed fed group showed




44

very poor implantation and foetal size. This observation ise
in tune with the observation on weight gain and days of gestation.

E. Evaluation of Ritters
1. Morphological featuzes

Morphological examination of the litters from the different
experimental groups showed that on parturition the litters from
untapped papaya fed group were healthier, deep pink in ¢olour
and showed healthy movement. They were nearly full term and the
appesrance was almost similar as in the control group which also
exhibited healthy appearance, movements and deep pink colouration.
The ones on tapped and 110 days old papaya were emaller in
appearance, did not show movement and were very pale in colouration.
This may be partly due to the fact that the gestation was not
complete and the litters were not full term. In the case of
papain and seed fed groups, the litters were abnormally small,
very pale in sppearance and the movements were limited. This
again could be attridbuted to incomplete gestation period and
these observations are intune with earlier observations of
Chandrasekhar and Ragini (1979).

Transparency of the viscera were noted to a very great
extent in all experimental groups, papain fed and seed fed having
the maximum transparency with superficlally white and bluish

patches on the skin which was rather pronounced in these groups.
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The litters were carefully observed for 3 pericd of 30
days and the summary of morxphological characteristics observed
is given in Table VIII. Figures 1 to 5 shows the litters,
experimental, dead and alive, control and the characteristie
tail morphology.
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ABNORMALITY IN THE TAIL NOTICED IN THE
EXPERIMENT AL GRQUP LITTERS

W




DERp LITTERS OF RATS FED DIFFERENT
ExPERIVMIENTRL DIETS
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In general opening of the eyes and hair growth was similer
in all the grours except that the control group opened the eyes
on 20th day and became active in movement. Hair appearance was
evident even on the 7th day in the control group as well as in
the tapped and untapped ripe pspays fed groups. But it was delayed
to the 9th day beth in the 110 days old papays fed group and papain
fed group and to the 10th day in the seed fed group. It may also
be noted that though sppesrance of hair was evident the hair was '
rather sparse, short and coarse in the case of 110 days old,
papain fed and secd fed gz:oupc. Though the tapped and untapped
groups had better hair growth it was not comparable to the smooth,
silky and lushy hair growth of control litters.

( Head to body proportionality appeared normal but tail
sppeared to be sffected in all the experimental groups. The tails
sppeared cut and there were brulses specially in the 110 days old,
papain fed and seed fed groups. The length of the tail in almost
all the experimental groups were ¥ that of the control group.
This observetion was evident even three days after 1ittering and
falled to show any improvemant over the 30 days period of obser-
vation, All the rats in the exporimental group towards the end
of 30 days had noticeably small tails with a chopped off appearence
vhich was rather peculiar and characteristie of all the groups.
similsr trends have been reported by sariier workers also
{handrasekhar and Ragini, 1979).
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2. Littex aize

Table IX gives the average litter size of the different
groups studied,

TASLE IX
AVERAGE LITTER SIZE

‘“.Q.““.‘.“.‘Q.‘Q‘..CQ.O‘....

Group Average

’..‘.O.“"‘....‘..”Q‘“‘..Q.O“‘.

110 days 7.0
Tapped - 8.0
Untapped 8.0
Papain 5.0
Seed 9.0
Control 8.0

~

..‘0..’.0....‘“O-..OC‘O..“......

On an average the litter size of control ‘group and ‘untapped

and tapped papaya fed group were eight, whereas in the 110 days
old papaya fed group it was 7 and strikingly smail (3) in the
case of pepain and seeds fed group. These results are indicative
of the anti-implantational effect of both papain and seed and
these observations are intune with earlier observations of

Chandrasekhar and Ragini (1979).
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3. Litter weidht and moxtality

Table X gives information on litter weight and mortality
in groups fed different diets.

TABLE X
LITTER WEIGHT AND MORTALITY

Group Welight Moxtality
(9) 3
110 days 7.1 a9
Tapped 7.2 s
Untapped 8.0 o 40
Papain 6.7 7
Seed 6.0 60
Cont rol 8.3 . -

®» & O B B O P O VeGP eGO® OeS

The 2itter weight was around 8.3 g in control group and
8.0 g in the untapped papaya fed group. The litter weights of
tapped and 110 days old papaya fed group were 7.2 g and 7.1¢
respectively as against 6.7 g and 6,0 g in the papain fed and
seed fed groups. This information on the average litter weight
at birth correlates well with litter size and foetus evaluation

and the morphological observations on the litters. Figure 6

represents diagramatically the litter size and weight in rats on
different diets.
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Looking at the percentage mortality in the different
experimental group, the ! highest per cent mortality was noted
in papain fed group (73 per cent) with seed féfrd group ¢oming
next in the dessending oxder (60 per cent). The least martality
(40 per cont) was observed in the untapred papaya fed group and
the mortality rate in the tapped papaya fed and 110 days old
papaya fed groups were 46 and 49 per cent respectively. There
was no mortality in the control group. These observations again
indieates the possible lethal effects of seeds and papain with
least harmful effect of untapped papays.group. This observation
was also very similar to earlier observations by Chandrasekhar
and Ragini (1979). Infommation of the welght of litters on
ssparation from the mother rats was maintained and gain in
weight computed from average litter welight taken at birth.
This data is presented in Table XI.

TABLE X1
LITTER WEIGHT QN SEPARATI(N

“.‘O...ﬁ.‘..'ﬂ...Q.0-0QO0-0Q

i MR
9)
110 days 12,19 19.29
Tapped " 13.24 20,44
Untapped 20,00 28.00
Papain | 3.8% 10495
Seed 6,54 12.5%4

Contzol 29.62 33,92

'Q.“‘-“‘..O-.O.-‘.C“.ﬂ‘.“
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The gain in weight was maximum in the control group
(33.92 g)e The least weight gain w;fsgbuwod in the papain
fed group having a weight gain of 12,54 g. The untapped papaya
fed group had a weight gain of 28,00 g while the weight gain of
tapped . group was 20.44 ¢ and that of 110 days old group 19.2 g.
This information of weight gain of litters fcllows the same
pattern of initial weight and percentage mortality indicating

that both papain and seed has some lethal quality.
4. Cenmmption of litters by pothar xats

Abnormal consumption of litters by mother rats was another

charactepiotic festure observed in this investigation also and
was similar to the observations of the earlier investigations
(Chandrasekhar and Ragini, 1979)¢ The data as observed is
presented in Table XII. .

TABLE XII
CONSUMPTION OF LITTERS BY MUTHER RATS

"".-....O‘.“‘.‘..O‘b-.ﬂ-".

110 days 5 rats 21,7
Tapred 2 2%.0
Untapped 3 20,0
Papain S 2:.7
Seed 6 373
Control - -

’OQ.“.."O“.‘..‘.-“.‘.O"“Q
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On an average the per centywconsumption was highest in

the.secd fed group (37.5 per cent) and the least in untapped
papaya fed group while no such phentmens was exhibited in the

eontrol groupe ;

These obsexvations again provokes us to think that there
is some abnormal acu:vi.ty which induces the mother rat to consume
their young ones and the trend observed is very similar to the
pattern exhibited in other characteristics as welle

s. Mals o Female Ratie
The male to fomlo ratio of the litters from the various

groups studied is given in Table XI1X.

' TABLE XIII
MALE TO FEMALE RAT IO

..‘..Q“.‘....‘.‘.‘.‘....“C..

Group Male Female
110 days 3 | 2,75
Tapped b 2,70
Untapped 2 3
Plpain b § 3
Seod 2 K%
Control 2 2

“‘Q.“OO.‘..'....“O..ﬂ‘.“‘
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Observations on male to female ratioc is similar to earlier

observations in that the ratio seems to be even in the control
group whereas variations was observed in the other groups.

From the foregoing discussions it may be well observed

that the 1mp1mtationoffoetuut. time of delivery, course of
gestation, foetal death, premature d)olivory. consumption of
l1itters by mother rats, morphological characteristics of the
1itters, their growth pattern are all grossly different in the
experimental groups vwhen compared to the control group. Greatest
difference in the above charscteristics were observed in papain
fod group and seeds fed group followed by 110 days old papays

fed group. The untapped papaya fed group seems to be very near
to normal., These observatiocns in general were quite similar to
esrlier obsorvations although the overall lethality ss observed
by Singh and Devi (1978) on high administration of papain was not
witnessed in this study and no littering on secd group as cbserved
by Chandrasekhar and Ragini (1979) was also not observed in this
finvestigation, However, both these groups exhidbited abnoxmalities
4n the course of pregnansy short gestational period, early delivery
hgh litter mortality, low litter size and weight.

These observations though were of a lesier degree in the 110

days although this group also did not permit normal course of

pregnancy to its full term. The tapped papaya fed group was



better in certain characteristics like létter size, but the

untapped papays fed group was closer to the eontrol group in
carrying t rough the course of rregnancy closer to full term
and resulting in better litter characteristics.

Thus judging from the various parameters studied in this
investigation the untapped ripe fr.it, the form in which papaya

is normally consumed by human beings proved to be the best in
carrying through the course of pregnancy as evidenced by signi-
ficant weight gains, food intakes, normal uterine contraction,
littering morphologically healthy status of litters, production

of viable litters and better growth pattern of litters. While
papain at higher congentration and seeds are positively detsri-
mental to the course of pregnancy in rats as observed in this
investigation, effect of tapped papaya needs further investigatian.
The 110 days old papaya as in the esrlier investigation displayed
negative deviations in aspects of weight gain, food intake,
uterine contractions, term of gestation and litter morphology

thus making us speculate the possibility of considering papaya

at this stage of maturity to be less acceptable, anti implantational
foetal growth retarding and blasto cysto toxic. This might have
been the cause for having somen negative effect on the course of
pregnaney., Fhrther studies on experimental animals and possibdble
studies with adolescent girls on the course of mcncgghtion may

throw further light on this aspect.
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Ve SUMMARY AND CONCLUSION

The aim of this investigation was to evaluate the effect
of feeding papaya at different stages of maturity to a group
of adult pregnant albino rats and to observe its effect on the
course of pregnancy and littering. In order to maintain uniforeity
and to avoid variations in the variety of papaya fed CO3 variety
from the Tamil Nadu Agricultural University Research station
was procured everyday from trees marked ahead of the experiment,
at 110 days raw papaya, tapped and untapped ripe papaya and the
wet latex of the immature fruit.

Five experimental diets were planned using the raw and
ripe papays, papain and seeds with a group of comparable rate
which were given the stock diet, serving as the control, The
planned diets were given to groups of adult female albino rats,
each from the day of pregnancy till the time it delivered,lftters
and the weanling rats separated from it. The rats were ov;luctod
with indices of welight gain, food and pspaya intake, uterine
contraction during the gestational period of the pregnant papayas
fed group in contrast to its nonepapayas fed counterpart and
foetus and litter status.

Iha findinga revealed that
1. The mean body weight gainsg ranged from 35.17 to 54.54 g in

all groups during pregnanty. Rats fed the control diet
recorded the highest weight gain followed by rats fed the
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untapped ripe papaya. The least weight gain was exhibited by
rats fed papain, There was no significant difference between
the experimental groups and control group, when analysed
statistically.

2, The mean food intake of rats fed different dlets ranged

from 61.89 g to 80.44 g, while the mean papaya intake ranged
from 61,04 g to 63,11 g« The mean food intake between groups
vhen analysed statistically was significant between all the.
experimental groups and the control group.

3, lsolated uterine muscle contractions were recorded on the

7th and 14th days of gestation from the experimental group

and compared with the eontrol group. The control group and

all experimental rats showed low frequency contractions on

the 7th day, The contraction relaxation phase wes irregular
and wavy whereas the control showed a regular pattern of
uterine contraction and relaxation phase. On the l4th day of
gestation, the contractions were irregular but strong, probably
ready to expell the foetus in the case of tapped papaya fed
group, seed fed group, 110 days papaya fed group and papain‘
group, The untapped papaya fed group showed regular contraction
and relaxation with increased frequency which was nearer to

control group observations.

4, The gestation period was 21-22 days, the normal period for
albino rats in the case of control rats as against the lower
gestational periods observed in the experimental groups.
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From among the experimental groups untapped ripe papaya
: 3
came nearer to full term gestation (19 days) while all others

had a gestational period of 15«17 days only.

Foetus evaluation on the 7th and l4th day of gestation in
all the experimental groups and control group revealed that
hntappod papaya fed group had implantations similar to the
control group. The implantations in the 110 days papaya fed
group and tapped papaya fed group showed unhealthy foetus in
comparison to the control groupj whereas papain fed and seed
fed groups showed very poor implantations and foetal sisze,

Compsarison of yleld of litters between the experimental groups
and the control groups revealed that untapped papays fed group
neared the control group in litter size, litter weight on
birth and weight on separation from the mother rats. The
1itter mortality was highest in the papain fed group and
limited in the untapped papaya fed group, The abnormal
congumption of litters by mother rats was highest in the

seed fed group.

Morphological features of the litters of the rats in the

experimental groups were nearer to the control litters, but
for its sparseness in hair, lightness in weight and abnormae

lities noted in their tails.
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The results indicate that judged from the parameters of

weight gain, food intake, isolated uterine muscle contractions,

evalustion of foetus and litters, groups fed untapped papays

and control diet were superior to all other experimental diets.
They recorded the maximum welght gain in contrast to the lowest
weight gain exhibited by papain fed gzoup. Groups fed control
diet recorded the maximum food intake followed by the untapped
papaya fed group. The isolated uterine muscle contractions showed
that the contrastions of the untapped papaya fed group was similaz
to that of the control group with regular contractions and
relaxations; and the foetal size and implantation was comparitively
better in the untapped papaya fed grour than other experimental
groups. The litter size, weight, morphology and pattern of growth
resembled the econtrol in the untapped papaya fed group and low
1§ttering guality wss observed in the papain fed and seod fed

'

groups,.

From the foregoing discussions, it may well be concluded

that although papain and seed fed groups exhibited detrimental
effocts, there 1s a positive indication that papaya at its

full maturity (riped, untapped) a stage and state at which it is
normaliv consumed does not seem t0 have any detrimental effects
on the course of pregnancy and foetal growth in albino rats.

To draw more valid conslusions it is however sugqgested

that similar studies be repeated on albino rats and highez animals
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1ike monkeys atleast with papaya of 110 days old maturity and

riped fruit,

Prromises for further research in this fleld are wide.

Papays in different aaounts.'with different food combinations in
different formg, at different time intervals in the period of
gestation, through different modes of administration nd

repetition is essential to draw further conclusions.

+

Longitudinal studies, stretehing through generations need
also to be done, to further establish their effect on the

morphology of the reproductive organs and of the external
morphology of the animal. It would also be of interest to study
via 1solating the factors responsible for the harmful offort.
Varietsl difference in papaya can also be experimented upon and
longterm feeding of papaya alternating it with no papaya diet can
2ls0 be taken up. It is aleo suggested that impact of feeding
papaya be done on the course of menstruation in young adolescent
girls to further establish any possibility of harmful effect on
menstrual cyele and such continued work may throw light on the
actual possible role, if any of papaya and'thus gives core for

further research.

A,
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APFENDIX I

[

Potassium dihydrogen phosphate

.Caleiuvm carbonate
Cobalt ehloride

Cupri¢ sulphate
Ferrous sulphate

Magnesium sulphate
Manganess sulphate

Potassium lodide
Sodium chloride
Zine sulphate

Vitamin A
Vitamin D
Vitamin B
Vitamin K
Thiamine
Riboflavin
Pyridoxine
Pantothenic acid
Niscin
Choline
Inositol
PABA
Vitamin B)2

Blotin
Foliec acid

38.9
38,14
0,002%

0.0477 °

2.7
5,73
0.401
0,079 °
13,93
0.0%48

1000 U
100 U
10 U
0% mg
09 mg
1.0 mg
1«4 mg
4,0 mg
4.0 mg
200 mg
25 mg
10 mg
2 g
0.02 mg

0.2 ng

Add sufficient corn starch to make upto 1 gme

g
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‘ APPENDIX I1IX

‘ COMPOSITION OF DALE'S FLUID \
\ , )

‘-..-.“O....O..‘OQ‘.O.“..‘

Components Congentrstion in g ¥

..O.‘........O...OO..‘.‘ﬂ“‘

}
Sodium chloride 0.9
Potassium chloride .o . 04042
3 Caleium chloride e 0,024
Magnesium chloride L 0.0008
Sodium bi&arbcmgo ;'-"?a."ifi 0.,0%
Dextrose 0.0%
0."...““.‘..-‘&.Q‘Q“.O.Q“..
A
L
- P
‘1'41;'%,,',;“
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STATISTICAL ANALYSIS OF GAIN IN WEIGHT

APPENDIX IV
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- O % '® ® O WP 0 S G ® 6 ® G P G G S D VW S eGP OSSN

Diet

ree

Diet

tg?

- W G W @ G B G & W P B G D ® GG OB G TSSO

IVvs 11l
Ivs 111
1vs v
1vsv
1vs Vi
IX vs 111
II Vs Iv
IT VS V
ITvs V1

- % ® W W W W B W O B G B G WO PSS GG ST O

0.20 NS
1.29 NS
0«24 NS
0.17 NS
0.43 NS
0.63 NS
0,06 NS
0.42 NS

. 0,74 NS

NS « Not significant

. t
B .

111 Vs 1Iv
11X Vs ¥
111 Vs V1
Ivvwe v

v vs vi

vV Vs VI

1.38 NS
0.68 NS
0440 NS
0.34 NS
0.5% NS
0.2% NS
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APPENDIX VI

STATISTICAL ANALYSIS OF FOCD INTAKE _ -

- @& & & & 9 O % G G B OO DG GO OGP OO e

Diet " Diet L

I1vs Il 4.‘00 »e II1 Vs IV 37,09 #»
Ivs 11 1.{# Lad I Vs Vv 4934 #»
IVvs i1V 18.}72 »s 1IX Vs V1 Te2] ¢
IVS YV ’ 32;21“ T IVvVSY " 1897 e
Ivsvi - 11,60 e IVVS VI - 44,02 **
IIvs 311 4,48 *» vVVvsVvl 84,67 #»
II Vs IV 31,12 »= )

I VS V . 44,33 *» ,

ITVS VI 11,23 ®e

- W O S @ BB G ® O 0SS OGO G OO S & e e e

#» Significant at one per cent level



