
EFFECT OF FEEDING PAPAYA ON THE COURSE OF PREGNANCY 
IN ALBINO RATS

BY
T*S* LAKSHMI

A DESSERTATICN SUBMITTED TO THE BHARATHIYAR UNIVERSITY

IN PARTIAL FULFILLMENT CF THE REQUIREMENTS FOR THE 
DEGREE OF MASTER OF SCIENCE THROUGH SRl

AVINASHILINGAM HOME SCIENCE COLLEGE 
FOR WOMEN, COIMBATORE

APRIL, 1964



M n o u iU d g e m c f i t



Tho author records her deep sentiments of gratitude and 
heart f e l t  thanks to  Dr* (Mrs*) Usha Chandrasekhar, M«Se«,
Ph.D* (Purdue) 9 Professor of Nutrition, Sri Avinashiiinga*

)
Home Science C ollegefor Women, fo r  her untiring enthusiasm and 
constant guidance in the successful conduct of the study*

She wishes to  record her humble thanks to  Dr*(Mrs) ftajeamel 
P# Devadas, M.A., M«Se*, Ph.D. (Ohio State) D*Sc* (Madras), 

D irector, Sri Avinashllingam Home Science College fo r  women, 
Coimbatore, fo r  her continued interest in th is  investigation*

She wishes t o  place on record th# encouragement given 

fay Dr* (Mrs*) Godavari Kamelanathan, M«S. (C ornell), Ph.D.(Madras) 
Principal, Sri Avinashlllngam Heme Science College fo r  women, 

Colmfaatoro*

A special word of thanks to  Dr* S* Muthuswemi, Professor 

and Hoed o f th# Department of H orticulture, Tamil Nadu 

Agricultural U niversity, f o r  h is zealous help in  supplying 
papaya continuously throughout tho period of tho study*

/CKNOWLEDGEMENT



CONTENTS

^AFTER

1

IZ

zxz

PAGE NO.
r

LIST OF TABLES 
LIST OF FIGURES

LIST OF APPENDICES

INTRODUCTION *

review of Literature &

A# PAPAYA -  PRODUCTION. COMPOS XT ION 
NUTRITIVE VALUE and uses 6

8 * PAPAIN ~ ITS CHARACTERISTICS! 
AND USES

>

13
C. NUTRITIONAL TABOOS IN PREGNANCY 18
D. ABORTION AND PREMATURITY 20

experimental procedure 25

A* DETERMINATION OF THE EXPERIMENTAL 
VARIABLES 25

B. SELECTION AND GROUPING OF THE 
ALBINO RATS 27

c . PREPARATION OF DIETS '> 28
f

D. CONDUCT OF THE STUDY 30

s« CRITERIA FOR EVALUATION 31



CHAPTER PAGE 00

IV RESULTS AND DISCUSSION 33

A. TRENDS IN THE WEIGHT HE CORDS CP
THE RAIS 33

&• PATTERN OP POOD INTAKE 36
C. ISOLATED UTERH« MUSCLE CONTRACTIONS 38

D* FGETUS EVALUATION 42
E • EVALUATION OF UTTERS 44

V SUMMARY AMO CONCLUSION 59

REFERENCES CITED 64

APPENDICES 72



W
T

**
 

...
...

...
^

list of tables

TABLE
■/ ■ . 

x nutrient content of papaya

XX COMPOSITION OF THE BASAL DIET
h i  experimental diet composition

IV MEAN gain in meights of rats fed
DIFFERENT DIETS

V FOCO AND PAPAYA INTAKE OF RATS FED 
, EXPERIMENTAL DIETS

VI ISOLATED UTERINE CONTRACTION OF THE
EXPERIMENTAL VERSUS CONTROL RATS

VII FOETUS EVALUATION

VIII SUMMARY OF THE MORPHOLOGICAL
CHARACTERISTICS OF LITTERS

XX LITTER S12E OF THE DIFFERENT GROUPS 

X UTTER WEIGHT AND MORTALITY

XX LITTER WEIGHT ON SEPARATION
XII CONSUMPTION OF LITTERS BY MOTHER RAIS 

XIII MALE TO FEMALE RATIO OF LITTERS

PAGE NO.

11
29
30

34

37

39

43

46

51
52

54

55
56

1



/ LIST OF FIGURES

FIGURE • PAGE NO,

1 • 5 MORPHOLOGY OF LITTERS 47

6 UTTER WEIGHT AND LITTER SIZE 
OF THE m s  FED DIFFERENT DIETS 53

i



list  op appendices

appendix • . page NO.

I
1

COMPOSITION OF MINERAL AND 
VITAMIN MIXTURE 72

II COMPOSITION OF DALE'S FLUIDT 73

III WEIGHT GAIN OF THE RAIS FED 
DIFFERENT DIETS 74

IV STATISTICAL ANALYSIS OF GAIN IN 
WEIGHT 75

V TOTAL FOOD AND PAPAYA INTAKE OF RAIS 
FED THE DIFFERENT EXPERIMENTAL DIETS 76

VI STATISTICAL ANALYSIS OF FOOD INTAKE l 77

I* ■ '■



in tro d u ct io n



I. IHTRGDUCrXCN

People have generally known that thay oust aat to  l iv e , 

but i t  la  unfortunate that many of ut know vary l i t t l a  about 

dhat to  aat* Modem aelaneaa hat shown that wa can add yaara 
to  our U fa  and U fa  t o  our yaara providad wa know about and 
make judicious aalactlon of tha tight kind of food t o  aat* Thara 

ara many kinda of food about sfcleh wa ahould know but fru it  a ara 
by fa r  tha most important and naed spaeiai anphaaia in tha 
avaryday d irt aa thay aupply vitamins, minerals, energy, organic 
aaida, roughaga and posaass medicinal value aa wall aa (Daulta, 

i960 ). '

Fortunately a fru it  ia  net a medicine which may have to

bo foread down tha gu llets o f unwilling persona* On tha contrary 

fr u its  ara rich sou roes of readily available vitamins aspecially  
Vitamin A and C and aa moat of these are eaten in tha raw form, 
tha quantitative a va ilab ility  of these vitamin ia  ensured* 
However i t  ia  paradoxical that the pereaplta consumption of 

fru its  in India comas to  lass than 30 g/head/day which ia  Just 
1 /3  of tha minimum quantity prescribed by tha nutrition experts, 

(ICMR, 1961).

Among tha fr u it s ,  rich in vitamin C and carotene papaya

la  an important one ind la  an Inexpensive, indigenous and 
easily  cu ltivable trop ica l fru it*  Papaya la  slowly gaining
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importance amongst fru it  growers in south India* The main
o .

reasons are the nutritive value of the papaya f r u i t * heavy 
y ield  of 150*200 tonnes per hectare during 2 years (Kulasekaran 
et a l t 1983)*

' f
^ipe papaya fru it  i s  very refreshing* It i s  rich in 

vitamins A, B*, 83 and C and is  priced fo r  i t s  medicinal 

properties* Being re la tive ly  le ss  expensive and highly nutritious 
the fru it  comes in handy fo r  balancing the d iet of the economi­
ca lly  meeker sections of population (Purohit* 1981)* The fru it  
contains about 10 par cent sugar* a le t  of Vitamin A some Vitamin 
C and is  considered to  act as s mild laxative* The fru it  i t  a 
large* fleshy* hollow berry and usually weighs from 0*5 • 2*0 kg 

(Samaon* 1980)* Fresh papaya contains 42 mg vitamin C when 
immature* t o  55 mg when ripe (Arriola* f t  ^  1980)* The fru it  
pulp contains 87-94 per sent water and 2-12 per cent e arhahydrate 
at d ifferent stages of maturity* sucrose, glucose and fructose 
are the ch ie f forms o f sugars present* The colour break stage 
i t  ebaeeetexited by increase in carotene and protein contents 

(Selvaraj * 1982)*

Papaya contains in than a special kind o f smegma papain 
which bosldoc being an Important aid in the digestion  of food 
also possess rm sl if t t herapeut i c  value* Papain a powerful 

p roteolytic tnsyme is  obtained from the lstox  of the f u l l  grown
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green fru it  of carlea papaya* Apart Iron baing widely used aa 
a fru it/vegetab le , tha ensyme obtained iron papaya la  a lto  
uaed aa a food additive te  tenderize neat (Watt, 1972), In the 

preparation of aeveral type* of medicinea, dental paete, face 

cream in the tanning industry, te x t i le  f ib re  industry and In 
brewariea a lto  papain i s  extensively used (Mancha Rais, 1963)*

Despite the versata lity  papaya exh ib its , i t s  consumption 
by population groups in India i s  se lective  due to  the various 
kinds of food cu lts  and b e lie fs  that e x is t . It i s  largely  because 
of certain  misconceptions that consumption of the fru its  causes 
certain disorders (Khader 1984), Papaya i s  considered by many 

to  be a heat irrad iator to  the system and hence possessing tho 
capacity to  destroy or deform the growing foetus (Swaminathan,
1974, Alanberg, 1973), A b e lie f regarding i t s  powerful abortive 

properties ex ists in many parts of India, particu larly  in southern 
region (Watt, 1972) where pregnant women art s tr ic t ly  prohibited 
from eating papaya during pregnancy for fea r  of Inducing abortion 
and foetopathy (Kvinnsland, 1974),

i
Nutritional and d iet surveys in and around Coimbatore 

conducted by Devadas and Co-workers (1977) have also indicated 
that there s t i l l  ex ists  a strong fa lla cy  against papaya consumption 

specia lly  during pregnancy, resultlng in the prevention of I ts  
' massive use by adolescent g ir ls  and women o f ch ild  bearing age
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specia lly  during pregnancy and lactation* #hile on one tide 

programmes of agricultural extension in sists  on growth promotion 

and many a email farmers have taken up papaya cu ltivation  and 
papain production and much sducatlonal pregrammea are underway 

t o  educate the public about the wide use and benefit* of papaya 
cu ltivation  and consumption* much work needs t o  bo done to  make 

i t  a cu ltura lly  acceptable poor man*a apple* tfhen massive 

e ffo r ts  are being taken t o  grow special table  v a rie ties  of th is  
fru it  and when there i t  the added advantage that th is  fru it  can 
be grown at every door step with least e ffo r t  or economic input 

and when i t  can be a part of various active feeding programmes* 
conviction on the part o f growers and consumers about i t s  great 
nutritional contribution at low cost or p ractica lly  no cost and 

e ffo r t  la  yet to  be achieved*

There however i t  a dearth of information about tha 
s c ie n t if ic  knowledge regarding the poetib le  e ffe c t  o f papaya 
on the development o f foeta l tissu es. In an ea r lie r  investigation 

on albino rats by Chandrasekhar and ftaglni (1979} acne indication* 

on the possible ro le  of tho stage of maturity of the fru it  to  tho 
harmful e ffe c t  on foe ta l tissue growth has been indicated*
1’owever, further studies have been suggested before i t  could be 

proclaimed that at a particu lar stage It i t  harmful or harmless* 

fo r  foeta l Implantation* growth and development.

t



T h t n fo n i  furtheraxperlments regarding th« e ffe c t  of 
papaya on tha foeta l growth and development, beeor®* a necessity 

to  unravel tha sc len tIflo  truth and to  halp people understand 

tha nutritional benefits and gain greater acceptance of th is  
fru it*  Hence, the ob jectives of the investigation* In th is  
study, the investigator aims to  evaluate the e ffe c t  of feeding 

papaya at two d ifferen t stages of maturity in comparison to  

papain and seed alone t o  a group of adult pregnant albino rats 

and to  observe i t s  e ffe c t  mi the course ot pregnancy and 

litte r in g *  '



II. review of literature

The literatu re pertinent to  th l»  study concerning the 

e ffe c t  o f feeding papaya on the cflorae of pregnancy in albino
j i

rata ia  reviewed under the follow ing headingai

A. Papaya -  Production, Composition, nutritive value 
and uses*

B, Papain • I t s  characteristica  and usee*
C* Nutritional taboos in pregnancy* *

D* Abortion and prematurity*

A, Panaea ■» Production- Camnoaltlon. Nutritive EClut end UltE

Papaya la  grown in a l l  states of India and performs well 
in a ll  regions in the plains (Swaminathan, 1974). The area

papaya cu ltivation  in India i 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 th is  decade 
(TNAJ, 1984)* The world production during 1981 was 19 lakh 

tonnes, o f  which Asian countries produced abort 7 lakh tonnes 

and India accounts f o r  2*70 lakh tonnes (TNAU, 1984).

I t  i s  one of the easiest fru it  crops to  ra ise  both in

kiteh cm gardens or on a f ie ld  scale from the p la ins, upto 
elevations of 110 metres both in arid and rainy areas* I t  can 
stand temperatures up to  44 °C (U0°F) but cannot stand f r o s t .

Lack o f warn temperature retards maturity and ripening* A dry



climate tends to  add to  the sweetness o f fru its*  I t  y ields 
fsu lt  within a year of souring seeds under Tamil Nadu conditions 

(.vuthuswaml and Khader, 1934}*

A papaya plantation would y ie ld  about 200 kg of papain 

per hectare In the f i r s t  year* In the second year i t  may be 
100 kg and in the third year 50 kg* After the third year i t  

w ill be uneconomical to  maintain the plantation as the papain 

extraction decreases considerably* The edible quality of fru its  
does not su ffer because of the papain extraction (Muthuswaai, 

1984)*

The f i r s t  crop matures at 12 months of planting and y ields 

40,000 • 50,000 kg/acre in 3 years (Swanlnathan, 1974)* Papaya 

y ie lds a heavy crop of 60 tonnes per hectars/yoar «tolch few 

other crops can equal (r^uthuswam!, 1984}» 1

2* Composition

Freeh fru it  contains sucrose, invert sugar, a resin , 

pepsin, malic a d d , sa lts  of ta rtaric  acid and c i t r i c  acid , 

pectin and carotenoids (Chemical abstracts 1949s Indian Academy 

of Sciences 1949)*

The percentage of moleturs in papaya is  88*7 and protoin 

0*6* Pepeye i t  a digestive ensyme* The fru it  has a very high 

digestive value due to  the pepsin • a protein sp littin g  ensyme 
which i t  contains (Muthuewami, 1984),
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\
The Vitamin A content pee 100 9 I t  2300 IU and Vitamin C

i t  TO 019 (THAU reports, 1973). Papaya 1$ a good source of 
VItanIn A containing 2020 XU In comparison to  150*300 XU in 

oranges. Xt a lso has 0*3 per cent protein . Vitamin C content 
increases with ripeness (Muthutwami, 1984).

Ripe fru its  in the f ie ld  had increased moisture and fib re  
content, lower amounts of sugar, acid , beta carotene, cryptox­
anthine and papain than fru it  raised in a green house. Fruit 

weight decreased with delay In flowering time so a lso the moisture, 

carbohydrate and fib re  content. During fin a l stagea of ripening 
there teems a movement of sugar from seed to  flesh  (JCasinethan 
at §1  1955)*

Reports from MIN (1978) states that the Mack seeds of 
tha ripe fru it  contain a toxin carpaine which depressed pulse 
rate and the nervous system.

The most common method of propogation o f papaya la  from 

aoeda. Tha saads retain v ita lity  fo r  aavoral yaara i f  carefu lly  
preserved from insect attack, although i t  would team that th is  

fa ct la  not true In a ll  papayas and in a ll  places(Cheema at a l ,  
1954), Seeds germinate in two weeks (Samson, I960), Seeds are 
multilayered and rich  In tannin and can be v iably  stored at 
dascreated conditions (XAKX reports, 1977),
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Seeds accounted fo r  about 16 per cant of the weight of 

frech pop ay a. Endosperm represented *3 per cent of dried seed*

The seed nitrogen includes free amino acids and amides* Seeds 
ore of two types-those containing carbohydrate and those 

containing lip id s  as th eir main storage material* The fa t 
content on a dry weight basis was 60 per cent in papain andosperm. 

This i s  sim ilar to  sunflower, castor bean, eeaiaoe and coconut 
and is  coraparitively higher than that of seeds from other fru its*  
Kther sx tract Ion of papaya seeds y ie ld  a sligh tly  green o i l  in 

dhieh tho major fa tty  acids ware o lo ic  acid 76 per cent and 

palmitic acid 15 per cant* Seeds also contain minerals and 
reducing sugar* calcium, sodium, potassium, magnesium, sucrose, 

p-glucose, fructose and oc- glucose* I t  has boon used in poultry

seed (Junk, r * l ) «

Seed protein increased from the 30th day, decreases from

the 90th day and again increased to  the maximum on the 135th day 

(4154 m g/g). Thus seeds contain more proteins at the d ifferent 

stages of development (chithiralehelvan, 1975)*

Papaya seeds in Hawaii are used fo r  o i l  extraction , i t s  

crude protein being 40 per cent and defatted meal 48*9 per cent 
in it*  Two samples of hexane extraction , papaya seods produced 
in Somalia were analysed fo r  I ts  physico-chemical characteristics* 

Thsy have fa ir ly  high polyphenol content (2.5 ppm), oxidation 

s ta b ility , aliphatic and texpenic a lcohols, 0*4 per cent
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i
phosphatide, 10*3 mg/100 ml carotenoids 3*9 par cent 1Inoleic 

acid , 7*3 per cent o le ic  acid , 16 per cent palmitic acid , 5*5 

per cent etearle acid (Tangl e t a l , 1978)*

Papain catalase is  an enxyme present in papaya puree 
idiich i s  inactivated at acid pH (Broute et a l ,  1973)*

3* Nutritive value

The nutrient content ei the papaya* e edible portlw . ^
'v '■

(Allea 1996) raw papaya fau lt and papaya Julea (Bowaa, 1996) m
■ ^are given in Table X*

kfl
l
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Table x
nutrient content of edible portion, ran papaya fruit and

PAPAYA JUICE

to.A % l,sa§m
. . Edibla portion Raw fru it Papaya lulosNut riant • (Alloa W )  7g) ; : (g)

(g) .
(Bowes* 1956)

ProtaIn 0.6 0*6 0*4
Fat 0 .1 0*1 0

Calorlat 43 koals 39 koala 48 koals

Carbohydrate 10 10 12*1

Calcium 0.02 0*02 0*01

Phosphorus - . 0.01 0*01 0*01

Iron . f 0*0003 0*0003 0*0003

Vitamin A 1800*3000 XU 1750 XU 2000 XU

Thiamins 5*25 XU 30 ug 15 ug,

R iboflavin 0. 08*0.18 mg 40 ug 10 ug

Vitamin C (mg) 17-55 56 41

Vitamin D - as -

Fibra • 0*9 g traca



*• g u t !

Papaya i s  considered to  b§ a wholesome and nutritious 

food used at a l l  stage* of development (Cheema, 1954). The 
odour o f the papaya does not appeal t o  some (Khader, 1984)•

Ripe fsu it  la  used a* any other vegetable and the ripe

one In con fectioneries (TaMJ reports, 1978)* Product* *uch as 
Jams, candle* can also be made from the fru it*  (Khader, 1964)*

Papaya I*  said t o  cure chronic constipation and p iles*

Xt i s  claimed to  set enlarged l iv e r  and spleen righ t. The fru it  
Is  a valuable ton ic* The fru it  is  a highly relished tsb le  fru it  
fo r  breakfast and la  prepared in a number of ways into delieaclea  

(Cheena, 1954)* A s lic e  o f papaya rubbed over the akin removes 
blemishes* s l ic e  of raw fru it  arc used while cooking fo r  
softening moat* Papaya aid in digestion and in fact i t  is  fo r  
th is  sp ec ific  enzyme action* the fru it  i s  recommended fo r  
dyspepsia, u lcere and other in testinal disorders (Muthuswsmi 

and Khader 1984)*

Carles papaya seeds are indigenous and reported to  possess 
the property o f preventing birth ufcon administered orally  

(Chaudhry* 1966)* The toad* a lto  serve as s powerful emmenagogue 
and helps breakdown tho blood of the circu latin g  system and 
e ffe c tiv e  in expulsion of the lim brici ($agnor at al* 1977)•
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Catpalne, the ch ief alkaloid from papaya possess amoebicidal 
and bactericidal and pharmacological a ctiv ity  comparable to  
d ig ita lia  and emetln (Burdick, 1971)*

Papain finds i t s  use in digestive ailment, neat tender!*

cation beer c la r if ic a t io n , f e l l  nongoring of sheep akin, wool 
proshrinking, chewing gum and degummlng s ilk  and rayon (TNAU, 

1978)*

Leaves or pieces of the fru it  are immersed in water which 

is  used t o  dean  coloured clothes and to  hold colour fast*

The roots of papaya possess the property of a nerve 

ton ic (Khader, 1984),

B. Paoain -  I t s  ch aracter!sties and uses

Source of papain i s  the latex of green fru it*  I t  i s  got

in crysta llin e  form as needles or hexagonal plates* I ts  iso* 
e le c tr ic  pH is  9* Unstable at pH le ss  than 2*5 and above 12*0* 

Half l i f e  56 minutes at 75°c* I t  has C molecular weight of 
30,000* S lightly  soluble in dilu te sa lt solutions, soluble in 
70 per cent alcohol* It contains 15*5 per cent nitrogen, 1*2 
per cent Sulphur, 9*0 per cent cystine (Nathan and Sidney, 1955)*

Papain is  activated by HCN and HjS. Oxidising agants 

Iodine, Bromine and d ilu te  HjOg inactivates papain# while HCN, 

Hj|S and cysteine or reduced glutathione restores i t s  activ ity*
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Mrtalt Ilk# Zinc, Copper, g«ld , c i lv o r , mercury inhibited i t c  

activ ity*  i t  i t  active over a wide range of pH* Crystalline 
papains i s  active at pH 3*12 at 30^C (Seemanthlnl, 1984).

Papain i s  a plant protease. It  shows remarkable sta b ility

in concentrated urea solution (Boyer, 1971)* Papain i s  a staple 

protein containing only amino acids and devoid of carbohydrate 

(Smith and Klmmel, I960)* Papain i s  used to  describe a proteo­
ly t ic  princip le  in papaya late* and is  applied both to  the crude 

dried latex available commercially as well as 1® crysta llin e  
proteolytic enryrae (Boyer, 19T1). Administration of papain to  
pregnant rats resulted in sign ificant foe ta l mortality besides 
stunted foe ta l s ire  and haamerrhage scattared over the body and 

in tho viacera (Devi and Singh 1978). Papain has boon showato 

ba an antigen (Osgood, 1945) and i t  induces the release of 
histamino* Disruption of rat peritoneal mast c e l ls  occurs upon 
exposure t o  oapain In v itro  (Archer, 1965). I ts  administration 

to  pregnant rate causes rupture of tho matt s e l ls  and th is  
reduces th e ir  to ta l number significantly(D evi and Singh, 1979).

The papain treated foetuses showed a general tendency fo r  

haemorrhages dhich were scattered throughout the body. Tho llv o r  

shows dark patchy areas at haemorrhagic s ite s , well distinguished 

from the normal pale areas. The kidney showed petechial
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haemorxhage v ia l b it  in tha eubscapular areas and th e ir  s its  teas 

markedly enlarged (Singh and Sathl Devi, 1980)*

E ffic ien t extraction of /3 -amylase require treatment with 

papain and a reducing agent (Boyer, 1971).

Purified papain has been found to  be one of the e ffe c t iv e  
enxymes fo r  the removal of zona Pelluelde of mouse egg* It seems 

to  have a sp ec ific  action on cartilage causing reduction In i t s  
normal growth and the disturbed cran le -fa cia l growth in rata hat 
been ascribed to  i t  (iCvlnnatlands, 1974)* Foetal c e l l  leak was 
mart In induced than in spontaneous abortion cases snd increasing 

with gestational age* '

Administration of single oral does of 375 mg/kg of crudo 
papain on 13th gestation day in rats was well tolerated by the 

growing foetueee as evidenced by the fact that none of them 
died and only 12 per cent chewed anomalies* A higher dose of

KjO
750 mg/ieg led to  36 per cent o f teratogenicity  with to  lethality* 
However with a dosage of 1300 a g /k j the pregnant rets  died within 

24 hours of administration of aniy.ae* Though tho oral dose of 
750 mg/kg repeated on 3 consecutive days during 12<*I7th» gestation 

day also produced anomalies in 130 par cent of foetuses i t  wee 
lethal to  25 per cent rets* Lethality in controls waa seen in 

only 2 por cent o f rate (Shemer Singh and Sathl Devi 1978)*
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Papain hydrolyses carboxylic derivatives. I t  is  know*

that treatment of wheat gluten with crude papain abolishes the 
tox ic  e ffe c ts  of the gluten fo r  patients with ce lia c  disease 

(Messer, 1964),

The overall le th a lity  as found by Singh and Devi (1978) on 

administration of higher lev e ls  of papain was not witnessed 
though n eglig ib le  anomalies lik e  skin patches, bluish skin, 
foe ta l growth retardation wss seen and hemorrhage suspected.

Papain is  of great demand pbroad fo r  manufacture of several 

kinds o f drugs fo r  d igestion , preventing stomach disorders e t c , ,  

in the breweries fo r  c la rify in g  beer, in the leather and tanning 

Industries fo r  softening leather and in the cosmetics Industry 
fo r  the manufacture of face creams. Even the leaves are in great 
demand fo r  leather and meat Industry (Muthuswaml and Abdul 

Khader, 1984),

Papain enters as a component in various pharmaceutical

preparations lik e  glycln papain, liqu id  papain as ir ld in  and 

l iv e r  to n ics . In liqu id  preparation i t  has been used to  reduce 
enlarged to n s ils , prevention of post•operative adhesions, treatment 
of sloughing wounds, carbuncles, eschar o f bums and fo r  dissolving 
the membrane o f d lptheria . I t  i s  used as a remedy fo r  haemaptyses, 

bleeding p ile s  and ulcers o f the urinary passages. It has rube*
t.

fsclen t properties (Muthuswemy and Khader, 1984),
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Papain Is applied In psoriasis and other skin a ffection st
o f the sim ilar characteristic and in the treatment of enlarged 

spleen and liver*  It possess ecbo lic  properties and often 
reportedly been used by natives to  induce criminal abortions*
I t  i s  applied externally t o  prevent suppurations and lo ca lly  foar 

successive treatment of chronic ecsema* more especia lly  of the 

palms where other remedies do not prove curative*
i

Papain i s  a lso used as a remedy fo r  cases of scorpion sting . 

I t  i s  reported to  be an allergen causing sometime severe 
paroxysmal cough* vasomotor rh in itis  and dyspnea* I t  i s  a 
powerful poison when in jected intravenously* It  i s  a lso exceed* 
ingly acrid* causing b lis te rs  and itch ing i f  applied to  the 

skin* I t  has been widely used fo r  degummlng natural silk* 

aspecially  dhen the la tte r  1c mixed with rayon or wool in fabric 
weaving* Wool treatment with papain takes a s ilk - lik e  sheen and 
becomes soft to  touch and also eliminates shrinkage and permits 
I ts  being washed the same way as cotton* Papain has been employed 

at a substance fo r  rennet in cheese manufacture (Muthuswaml &

Abdul Khader 1964)*

Irulappan (1980) found the y ie ld  of papain to  fluctuate 

from May t o  October among the d ifferen t types with ths lowest 

y ie ld  in September* At present India produces 50*65 tonnes 

o f papain annually fo r  internal use and export (Veerannan 1984)*
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C. Nutritional taboos in nreoflanfly-

Por the past two and a half deeadea many researchers havo 

sueclntly documented that tha out coma of pregnancy la  d irectly  
or Indirectly  affected by low socio-economic status, poor medical 

care, anaemia, InfectIona, poor maternal nutrition , parity and 
age (Arkutu, 1978, Seal 1971, Khanna 1977, Odutun 1976, Thomaon 
1959), Energy giving food itema (Starchea) ware cone!derod good 
moat often while easily  available protective (fru its  and vegetables) 
and body building food itema (Proteins) were in f re c e n t ly  
mentioned car avoided fo r  cu ltu ra l, re lig iou s or health reasons. 
Traditional b e lie fs  rather then the moat frequently cited  reasons 
of poverty and non-availability  of foods are seen as major 

fa ctors  lim iting the p o l i t y  of d iet among the pregnant women 

(o jo fe itlm l and Tanlmowo i960).

In Ethiopia, a pregnant woman must avoid roasted meet at 

It le  believed to  induce abortion. Eggs are thought t o  cause 
baldness or s te r il ity  and hence not consumed by pregnant women.
In Indie, consumption of papaya fru it  by pregnant women le  
believed to  load to  abortion and consumption of garlic by 
leetatirvg women t o  increase milk production (Swaminathen, 1974),

Nigerian studies show that they believe Pumpkin lea f to

cause t i l t  on new born. Mango end Guava d isliked fo r  i t s  odour, 

wild rabbits and antelope forbidden by family and cause* anim alistic
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behaviour In new babiea, pork d isliked on re lig iou s grounds, 
snakes causes threatened abortion and the ch ild  *may look lik e  
snakes* and eowpea seed causes upset stomach. Plantain, f is h , 

eggs, l iv e r , bread, r ic e , yam flo u r  were considerad good in 
prognaney (Q jofeitim i and Tanimono I960),

«
Consumption of moat from tho underside of tho finimal by 

young married women mill prevent ch ild  bearing, e b e lie f  in 

west Bengal, There is  a lee a b e lie f  that the baby w ill not be 
normal i f  the pregnant women does not eat clay or starch, 

otherwise known as PICA (Swaminathan, 1974),

The pregnant women of Coimbatore wore particu lar to  avoid

certain  foods lik e  pumpkin, ashgourd, jack f r u it ,  cabbage, fresh 
f is h , banana and blue berries as pumpkin and ashgourd were 
believed to  bo 'cold* foods, Jaekfru its, cabbage and banana, 
fresh fish  were believed to  be gas producing and blue berries 
as not good fo r  tho health of the ch ild . Papaya mac believed te  

be a 'hot* food (Devadas ot a l , 1975),

Food cu lts  and traditional b e lie fs  in food habits are

s t i l l  prevalent with a large majority of our population she are 
i l l i t e r a t e  and ignorant, regarding the nutritive value of food .

In India especia lly  In rural area consumption of the papaya fru it  

by pregnant women la  believed t o  lead t o  abortion. It  is  thought

of t o  be a heat irrad iator to  the system and hence destroy the 

growing foetus (Swaminathan, 1974),
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An abortion i t  tho lota  of th# embryo of fotua during the 
f i r s t  20 week* regardless of cause in humans (Anderson, 1976). 

Abortion i s  defined as the expulsion o f foetus at a stage when 
i t  has not attained su ffic ien t development t o  l iv e  external to  

Its  parent (Arthur, 1964)* Ecobollc action of herbivorous plant, 
endocrine disturbances, serological d e fects , lethal genes and 

drugs a ll  cause abortion (Ghosh 1971),
t

Abortion Is  a very important and common c lin ic a l  problem* 

Antibodies foamed in the mother due to  heterospeoific pregnancy . 
cross ths placental barrier and resu lts in destruction of foeta l 
c e l l s ,  thus causing death of the fetus (Panda, 1973)*

Foetal death is  not an essential prelude t o  abortion*

Foetal death, and expulsion later results in abriveiled , driedA
contorbed and parchment lik e  mass with amnion reabsorbed in the 
ca tt le  (Arthur, 1964),
i '

Abnormalities in uterus contractions noted during abnormal 

pregnancy include disorder of shape, frequency and resting tone 
of contractions with a skew* Systole goes on and on* In abortion 
at advanced pregnancy i t  i s  sim ilar t o  parturition with dilated 
and softer cortex , uterus is  congested with distened blood vassals*

decomposition occurs according to  the period of expulsion of th#
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perished factors (Low at a l ,  1973)* Premature ruptura of 

membranes i s  defined as tha spontaneous ruptura o f membranes 
baf ora tha onset of labour (Parvis Heera, 1971)*

Plaeantal bad spiral artarias was studlad In 66 pregnancy 

complicated by fe s ta l growth retardation* Tha mothers had hyper­
tension and uropl scant al chan gas of tha spiral arteries and acuta 

atherosls was associated (Corlet at a l, 1974)*
t

Tha placenta showed labyrinthine layer with ruptured 

endothelial wall and clumping RBC amidst disintegrating endothelium, 
congesting and producing redematous foetus-degenerated chorionic 

v i l l i  and cy to ly s is  whereas In normal pregnancy tha maternal and 
foe ta l sinusoids are wall d ifferentiated  with wall defined 
endotheluim (Singh and Devi, 1978)*

The incidence of complications a fter  5016 therapeutic 
abortions were investigated* Endometritis was frequent with  ̂
laceration o f the ascending branch of the uterine a ctiv ity  

(Low et al 1973}*

Vaginal cytology i s  an inexpensive method fo r  determining 
the progesterone status in threatened and habitual abortion 
(Pierce 1954, Ghosh 1971)* The presence of trophoblast and 

decidual tissues In the smear indicated inevitable abortion* 

Superficial c e l ls  more than 10 per cent except during labour
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and para basal c a lls  nor* than 4 par cant in tha absanca of 
in faction  and labour la  considered abnormal* Superficial ca lls  
more than 10 par cant indicated progesterone deficiency 

(Garg 1976)*

Oviductal f lu id  at ovulation was reported to  have high 
lev e ls  of sodium, low chloride and high potassium with low 

protein content* Estrogen index and probability of intra­
uterine growth retardation are related (Low et a l 1973)* I t  is  
c lea r  that the commonest single cause of foeta l loss  i s  intra­

uterine growth retardation whilst low birth weight is  the 

commonest factor associated with neonatal death (Mellwsine 1979)*

The babies bom to  diabetic mothers are prone to  die in 

neonatal period and the probable causes being prematurity,t
respiratory d istress syndrome, in fection s , congenital malfor­

mations and hypoglycaemla (Dhirawani 1973)*

Zaajman et al (1982) have suggested that Infection  perhaps 
the most commonly quoted cause of spontaneous premature rupture, 

may be the consequence of rupture than Its  cause* Bourne (1962) 
demonstrated degeneration of amnlotic ep ith e lia l c e l l s  in term 
membranes, whether th is  also occurs In premature ruptured c e l ls  

lo  not known*
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Ovarian hormones Influence spontaneous eontractlv lty  of 
uterus but th e ir  individual ro les are yet controversial 
(CSAPO 1969)* Hyper function of is le t s  in pregnancy i s  due to  

the constant stimulation of the endocrine pancreas (Van Assche 

1973).

Itnmuno reactive plasminogen mis iden tified  inmuno 

h is to log ica lly  within the amniotle epithelium of spontaneously 

ruptured membranes and th e ir  tissu es showed microscopic evidence 
of degenerative changes. Moreover, much less or no plasminogen 
was found in a r t i f ic ia l ly  ruptured membranes and did not show 
degenerative changes of same degree (Jenkins 1900).

Crude pepsin a proteoty llc enzyme from papaya administered

to  100 pregnant rats from 8*17 days of gestation and foetus 
co llected  on the 20th day shows marked foeta l mortality in 

repeated doses, mors severly in traperltcneally . Milky Juice 
of pepsin applied on u teri saused abortion (Devi and Singh 1977).

Atelology of abortion and premature births are widely , 

variable. I t  may be the result of pelv ic lesions systemic 
diseases and mors frequently the result of endocrine disturb*ness, 
emotional imbalance, hat erogenous blood groupings, serologica l 

d e fects , Hh incom patibility or inherited lethal or sublethal 

genes. Hypermotility of uterus and cerv ica l incompetence ere 

not the least important causes in la te  abortions and premature 
births of foetuses (Nagen Ghosh 1971).



9 p M t e t « t i  and recurrent abort lone nay be due te  

tmmunol ogU al fa ct ore (Breenihan at a l , 1971$ Taylor and Paulk, 
1981)* Baaed on aerial diamine oxidaae detem^amtlan in a email 
number of eubjeete aeveral i nvest Ig stems have suggested that 
low plasma diamine oxidaae leve ls  are temai l  ated with s t i l l  births 

or apemffcmmemBS abortions (Beanen et a l t 1975, southeren et a l t
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X IX . SXPERXftENTAL PROCEDURE

The procedure Involved 1a the conduct of th is  study 

concerning the e ffe c t  of feeding papays on the course o f pregnancy 
In albino rate Is  discussed under the follow ing headingst

A* Determination of the experimental variables 
B* Selection and grouping o f the albino rate 

C* Preparation of d ie ts  
D. Conduct o f the study 

B* C riteria  fo r  evaluation

till ■ V u la b la i

Reports of the cu ltivation  of papaya and tapping o f the 

papaya fru it  fo r  papain extraction Indicates that the fru it  i s  
f i r s t  tapped at 70 days maturation* a stags at which I t  becomes 
edible (TNrtJ* 1978)* I t  a lso  indicates that tapping is  done 
subsequently at 90 and 110 days o f maturity to  get maximum 

extraction o f papain and fu l l  maturation of fru it  occurs at 

133 days a fter the fru it  set*

Xn an e a r lie r  Investigation on albino rats* Chandrasekhar

and Ragini (1979) observed that papaya fed at 70 and 90 days 
of maturity had no e ffe c t  on fo e ta l growth* They also observed 

that papain fed  as such at lower leve l of p roteolytic a ctiv ity  
(0*51 per cent) had no e ffe c t  on foe ta l growth and in a l l  the
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•bow variation tho growth and development of tho f  oetua and 

tha hlstopathology of tha foeta l tlasuaa wara sim ilar t o  tha 
normal control rats fad tha basal d ia l*  They however, obaarvad 
that papaya of 110 days maturity, papaya plus seed, saads a Iona 

and papain at higher 1 aval a of a ctiv ity  had some detrimental 
e ffe c t  on fo e ta l growth and development, and there was a positive  
Indication that papaya fru it  at fu l l  maturity, a stage at which 
i t  i t  normally consumed does net seem to  have any detrimental 

a ffe ct  on tha course of pregnancy and foe ta l growth In albino 
rats* They also suggested that t o  draw more valid  conclusions* 

sim ilar studies be repeated*

Baaed on the above experiences, i t  was decided that In

the present Investigation, papaya of 110 days and 136 days 
( fu lly  rlped) o f maturity w ill be fed t o  albino rata* In order 
t o  further Investigate and establish without any doubt the e ffe c t  

of feeding papaya at theae stages of maturity on the course of 
pregnancy only these two stages, the one which showed a detrimental 
e ffe c t  and the other which had no detrimental e f fe c t  but is  the 
stage at Which i t  i t  normally eoneumed were selected t e  further 

substantiate the result § o f the ea rlie r  investigation* Since 
papain extraction haa become e very lucrative Industry today, 
much of tha papaya that cornea to  the table la  tapped papaya and 

hence tapped ripe papaya was a lso thought of Interest t o  be fed



27

s

in th is investigation to  corroborate the e a r lie r  findings* Again

since seed alone and papain extracts at higher dosage seemed to  
have some detrimental e ffe c t  during the e a r lie r  observations*

I t  Wes further thought of Interest to  study the e ffe c t  of these 

two variables and hence chosen as the ether two variables t o  be 
experimented in th is study* Thus in a ll  f iv e  experimental 
variables namely* HO days old papaya* untapped rip e  papaya 
(135 days of maturity)* tapped ripe papaya* seeds alone and 

papain at 0*68 per cent leve l ware chosen to  be investigated in 
th is  study along with the basal d iet as the con trol unsupplemented 

group*

The Tamil Nadu Agricultural University Research station 
* H orticulture Department has developed the new COj variety o f 

papaya and they are being grown and tapped continuously* with 

the fu l l  co-operation of the H orticulture Department of Tasdl 

Nadu Agriculture University* the investigator was able t o  procure 
a continuous supply of papaya at d ifferen t stages of maturity and 

papain*

B* f l e c t i o n  and Grouping of the Albino Rats

Albino rats of wistar strain from the laboratory stock

colony was taken f o r  conducting the experiment* Female rats of 

breeding age (120-150 days o ld ) free  from obvious disease and
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rU 'ii .

I ll-h ea lth  wax* chosen. Forty eidht rots were divided into 6 
groups o f 8 rata each for  tho t lx  d iets  studied* They were 
housed in individual sages and d iets  and water fed adlibitum.

C* Preparation of Plata

Sinoa papaya i s  not eaten alone and never forms the only 
food eaten under normal circumstances in a practica l situation , 

the investigator aimed t o  stimulate as r e a lis t ic  a situation as 
possible in the formulation of diets* This resulted in the 
investigator selecting a basal d iet and substituting i t  with 
papaya, papain and seeds* Considering the XCItt 1981 recommended 

allowance fo r  a moderate adult woman, the percentage of cereals 
and pulses were worked out which formed the basic ingredient in 
the basal d ie t . Calories and proteins in the d iet were adequate 

and skimmed milk at 30 per cent le v e l, was added to  ensure, the 

quality of protein* Mineral mixture at 4 per cent leve l and 
vitamin mixture at 2 per cent lev e l were added t o  make the basal 
d iet adequate with regard to  minerals and vitamins (Devadas at a l ,  
1977)* The composition of the mineral and vitamin mixture i s  

given in Appendix X. The composition of the basal d iet i s  given 

in Table XX*
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TABLE IX

COMPOSITION OF BASAL DIET

Food items Amount in g/lOOg

Rice flou r 45 ,

Bengal gran flou r 10

Skimmed Milk 30

Vitamin Mixture 2

Mineral Mixture • t ■
4

Groundnut o i l 9

The ingredients of the diet ware purchased in one l o t .

basal d iet fo r  the entire feeding period mixed and stored under 
refrigeration* Previous experience has shown that the adult rats 

can to lera te  an 80 per cent replacement of papaya in the basal 
d iet* On th is  basis the f iv e  experimental d ie ts  along with the 
control d iet without any substitution ware formulated* The 
composition of the six  d iets  thus formulated i s  given in Table
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TABLE 111

EXPERIMENTAL DIET COMPOS IT I  ONt

S*NO*
Stage of Papaya/ 
d iet content

Amount of papaya/ 
papain in % t tJ S ?

diet ;

1* 110 days papaya 80 20

2* Untapped ripe 80 20

3. Tapped ripe 80 20

4* Papain 0*68 100

5* Seeds 8«S 86

6* Control m 100

In formulating the quality of seeds to  bo added, tho 

onxymo a ctiv ity  at determined in tha praviou* study was talcon 

at tho boat a and tho entytne a ctiv ity  to  match 80 par cant 
substitution of tha 110 days old papaya mas choson as tha 

ov ita fia  and tha amount of aaods determined*

D. fanduat o f  **>• Study

’ Tha fomalo albino oats in tha preestrous phase, weighed 
and grouped fo r  tha sin d iets  more transferred to  cages containing

male rats and mere le f t  such, t i l l  on vaginal examination a span 

positive  mas noted which was designated as 0 day of pregnancy
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(Devi t  Singh 1977, Adkat 1975). Than tha females mere separated, 

houaad In Individual cages and tha fiv e  experimental diata and 

tha control basal diet were fad t o  tha si*  groups of sight sach 
and th a ir dally  food intaka and weight gain par week recorded.
Tha study was carriad out fo r  a psriod of 18*20 days dapandlng 
upon ahan tha rats littarad  and la tar until l lt ta r a  wara saparatad 

from mother rat*
i

B. ria  fo r  Evaluation

1. w *lA t rmcarA and food intaka

Tha amount of food eonsumad by aaeh rat was racordad

evaryday and thair weight changes not ad weakly. Though, tha 

weight gained was d ifferen t in d ifferen t groups, there was 
appreciable increment in weight, recorded at intervals of 7th 
and around 17*21st day of gestation dapandlng wrtien tha d ifferen t 

groups delivered. -

2 . Iwalatad uterine muscle contract!SOI

One pregnant rat from each group was sacrificed  every week. 

Their uterus was detached and th e ir  contractions were recorded 
on Kymograph using the Dale* s organ bath. The composition of 

Dale’ s f lu id  i s  tabulated in Appendix XI.

i
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3# fjvaluatlon of foeiua

Naked aye evaluation of th# tlx*  of tho footux fo r  and 

number of Implants also served as tha lndloaa fo r  evaluating
r

normal growth and development* .

4* Evaluation of l i t t e r s  Jtt\ '

Naked aya examination of tha physical appaaranea of tha 
colour of tha akin, transparency of tha v iscera , time of 

appaaranea of h a ir , head to  body proportionality , weight of tha 

rata at birth  and at 21 daya ware noted* L itter e lse , mala t o  f  
female ra t io , U tta r  m ortality and consumption of l i t t e r e  by 

mother rata ware also recorded# ■

i-

IT3
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IV* RESULTS AND DISCUSSION

The observations made by feeding papaya at two d ifferent 

stages of maturity, in the tapped and untapped form and seeds 
alone in comparison to  feeding pure forms of eniyme papain and 
e control group on the course of pregnancy in albino rate i s  

presented and discussed under the follow ing headingst

A. Trends in the weight records of the rats

B* Pattern of food Intake
C* Isolated uterine muscle contractions*

D* Foetus evaluation 
E* Evaluation of l i t t e r s

A* Trwnds in the Weight Rsflflgdl Of thi-&i*J

The mean in it ia l  weight, mean weight of each group during 

the f i r s t  week of gestation and weight before delivery that is  
around the 17th day of gestation were the three periods at which 
weight records were maintained. Mean weights of each group during 

the above three periods along with the to ta l gain in  weight and 

the average days of gestation i s  presented in Table XV* The 
individual weights of each rat during the d ifferen t periods of 

gestation i s  appended (Appendix 111)*
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The control group recorded the highest weight gain in 
comparison to  a ll  the other experimental groups end the weight 

gain was steady during the course of gestation* Next highest 

weight gain was recorded by the group o f rats fed untapped ripe 
papaya* In terms of weight gain, the other experimental groups 
may be ranked as groups fed seeds alone,groups fed 110 days old 
papeye, groups fed tapped ripe papaya and groups fed pepsin 
extract in the descending order of weight gain* Though there 
were difference in weight gains, s ta t is t ica l analysis (Appendix jyj 

of the weight gain between d ifferen t groups indicated that there 

were no signifleant difference*

Xt i t  however, evident that the highest and steady growth

pattern was recorded by the control group* From among the 
experimental d ie ts , untapped ripe papeye fed group ranked to  bo 
the beet In i t s  steady pattern of growth and weight gain* At 
th is  juncture i t  le  interesting t o  note that although the other 

oxporlmental groups lik e  110 days old papeye end seeds alone 
also resulted in higher weight gains, the number of days of 
gestation and the carrying of tho pregnancy to  f u l l  term i t  
considerably impaired* Xt may be noticed from Table XV that 

while f u l l  term gestation of 21*23 days typ ica l of albino rats 
was exhibited only by control group, tho ftntapped ripe papeye 

group cam# very c loser  t o  f u l l  term gestation* In spite of 

weight gain, both tho 110 days old group end the seed group
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delivered around 16 days of gestation that la  almost ono weak

ahoad of fu l l  term* This la lndioativa of some abnormality in 
tho proper implanation of tha foatua and in th ia  ease could mall 

be eonaidered aa prematura delivery* Thia indieatea the poaaible 

ro le  of papaya at 110 daya old maturity and papaya aeed In 
incapacitating the pregnant animala to  carry Ita  normal courae 
o f geatation to fu l l  term and aaaoeiated arrest in the growth and

f
development of tho foetua* Theae result a need a further exploration 

but la  indicative of the poaaible harmful i f fa c t  theae variablea 
can play on the course o f pregnancy* E arlier observations o f 
Chandrasekhar and Ragini (1979) ware quite in tune with thia 

findings* in  that control group was tho best and untapped ripe 

papaya gave the beat result frcm among the experimental groups*
The 110 days old and the seeds also did not promote weight gain 
in the ea r lie r  study thus preventing even the implanatation 
right from the early stages o f gestation* Hence It i s  recommended 
that more studies be done with theae groups at d ifferen t leve ls  
of substitution to  actually find the harmful dosage and i f  

possible the modality of operation*

B. P«tt«n of Foe* Int.k.
In a ll  the experimental d iets  changes in food intake was 

linearly  related to  changes in papaya or papain Intaka* Tho moan 
te t* l  food Intake and papaya intake off tho rata fad d ifferent 

experimental diet la  given in Table V* The individual papaya 

food Intake i s  given In Appendix V*
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The animalt fad tha control dlat had tha highaat food 
intaka and consequently racultad in tha highaat weight gains# 

taiong experimental d icta  untapped papaya resulted in tha highest 
food intake followed by tapped papaya, 110 days old papaya, papain 
and seeds respectively  in  tha descending order of intake* Intake 

of papain also followed the same order*

In general a ll  the experimental groups and the control group 
recorded a food intake Which showed a sign ificant*difference 
(p ^ 0.01) when compared s ta t is t ica lly  (Appendix V I). Althoughi
food intake normally corresponds to  body weight gain during 
pre^iancy gain In weight represents the weight gains of various 
components of siaterlal organism and the foetus (Hytten and heitch 
1964 )• Sim ilarly though weight gains have been good fo r  seed 

intake, the actual food intake seems to  be rather low in th is 
case* This however points out that tha animals were eel active in 
food Intake and ate and tolerated foods of better quality#

C* Isolated Uterine Muscle ContragUflM

Uterine contractions in pregnancy i t  an index t o  the mainte­
nance and growth o f foetus (Harris, 1969)* Experimental rata in 
th is  Investigation ont per group was sa crificed  on the ?th day end 

14th day o f gestation to  find  the e ffe c t  of the experimental diet 

on th e ir  uterine a ctiv ity  and course of pregnancy* Using the 
Delef e apparatus the uterine contractions were recorded end the 

date obtained i t  summarised in Table VX*
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On the 7th day of gestation. I t  was observed that fo r  a l l

tha rata sacrificed  in aaeh ana of tha experimental and control 
group, tha fraquancy of contraction waa rathar low* Tha experl- 
mantal rata fad tap pad papaya and aaada had an irregular or wavy 
contraction and re la x a tion  on tha 7th day of go at at ion . However

t i
during th la  patiod of gestation, tha control group ah owed regular 
pattern o f uterine contraction with a contraction and a relaxation 

phase which lasted fo r  a period of 15*5 seconds and 19*5 seconds 

respectively  and the amplitude was good* In the untapped papaya 
group also the contraction was irregular with a contraction and 
relaxation phase of 12*9 and 2*43 seconds respectively* The uterine 
contraction of 110 days old papaya fed group was fo r  12*9 seconds 
and relaxation phase lasted fear 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 relaxation 

time was almost half (25*8 seconds)*

On the 14th day of gestation, the picture of uterine

contraction was quite d iffe re n t. Both tapped papaya and seed fed 
group exhibited Irregular t o  wavy contractions which was pronounced 

and frequent in the ease of seeds fad group* Thla higher frequency 
even during the 14th day of gestation probably i t  an indication 
o f early delivery and on an average th is  group had a gestation 

period of only 15*16 days, the lsast among the groups investigated*
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During the 14th day o f gestation, the uterine contraction of the 
control group continued to  be leea frequent and exhibited the tone 
kind of contraction and relaxation phaeea ae on the 7th day* This 
again la  indicative of the p oee lb lllty  of continuing the course 
o f pregnancy to  fu l l  tern* It nay be pointed out that the average 
gestation period observed In th is  group was 21*22 days* the normal 

pattern In albino rats* #hen looking at the uterine contractions 

of the untapped papaya fed group I t  la  observed that on the 14th 
day of gestation* the frequency was Increased but It  s t i l l  had a 
regular contraction and relaxation* This again can be correlated 
t o  the number of days o f gestation in that on an average* animals 

o f th is  group delivered around 19th day of gestation* approximating 
the fu l l  term* The 110 days old papaya fed as well as the papain 
fed groups also had frequent and Irregular contractions again 
Indicative of the p oss ib ility  of not carrying the course of 

pregnancy t o  fu l l  term and I t  was observed that in both these 
groups the rats delivered around 15th and 18th day of gestation*

Since in th is  Investigation a il  the experimental animals
befa^.

delivered both the 2 ist day of gestation* i t  wee not possible 

t o  record the uterine contraction on the 21st day and obtain 
regular graphical representation of uterine contraction . The 
fact that they were Irregular and e»vy even during 7th and 14th 

day did not enable the investigator t o  do fu l l  ju stice  of recording*



However, a comparison of tho uterine contractions of tha 
experimental rats with that o f tho control rat indicates that in 

a ll  tho experimental animals, tho course of pregnancy was in 
some may or other affected and the fa c t  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) warein 110 days old 
papaya, seed and papain gave such results* In the presect invest!* 
gat Ion a lso  the control rats showed sim ilar trends as observed by 
the above investigators* The possible e ffe c t  of uterine contractions 
as observed in th is  investigation and the period of gestation as 

observed here correspond to  each other and i s  indicative of the 
possible harm these experimental d ie ts  could cause on the normal 
course of pregnancy* I t  may however be pointed out that untapped 
ripe papaya was the one which was nearer t o  the control group an 

observation sim ilar to  the ea rlie r  study (Chandrasekhar and 

Ragini 1979). ,

0* Posrtus Evaluation

In order to  record uterine contraction one rat from each

experimental and control group was sa crificed  on the 7th and 
14th day and on the 2 ist day of gestation fo r  the control group 
alone* A fter recording the uterine contraction , uterine membrane

mat out open t o  evaluate foeta l Implantation* The number of foetus 

fo r  each group as observed ie  given in Table VII#

42
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TABLE VZ2 

FCETUS EVALUATION

QfUUflft period Ltovo)
Groups 7th 14th 21st

110 days 7 6 *

Tapped 7 6 ce

Untapped 8 6 •

Papain 1 3 m

Seed ■ 4 2 m

Control 8 8 7

Zt i t  evident that control group had a steady implantation
>

and the foetus were healthy and the number normal* Looking at 
the experimental group* the untapped papaya fed group had implan­
tations sim ilar t o  the control group and the l i t t e r  else somewhat 

'sim ilar* Both the 110 days old papaya fed group* tapped papaya 

fed group also showed implantations* but the foetus was not as 
healthy as in the control group* Zt may also be recalled that 

While the untapped group delivered on the 19th day on an average 

in the ease of 110 days and tapped papaya fed group* the average 
period of gestation was around 15-17 days. These observations

T

are Indicative of the fa ct that while papaya of th is  maturity 

fa c il ita te s  implantation there i s  some fa cto r  which hinders fu l l
I

term gestation* Beth papain fed group and seed fed group showed
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very poor implantation and foeta l s in *  This observation i t  

in tuna with tha observation on weight gain and days of gestation*

S* Evaluation o f U tte rs

1. Morphological fe a tu r e

Morphologieal examination of tha l i t t e r s  from tha d ifferent 
experimental groups showed that on parturition the l i t t e r s  from 

untapped papaya fed group were health ier, deep pink in colour 
and showed healthy movement. They were nearly f u l l  term and the 
appearance was almost sim ilar as in the control group dtich a lso 
exhibited healthy appearance, movements and deep pink colouration . 
The ones on tapped and 110 days old papaya were smaller in 
appearance, did not show movement and were very pale in colouration . 

This may be partly due to  the fa ct that the gestation was not 

complete and the l i t t e r s  were not fu l l  term, Zn the case of 
papain and seed fed groups, the l i t t e r s  were abnormally small, 
very pale in appearance and the movements were lim ited* This 
again could be attributed to  incomplete gestation period and 
these observations are Intune with ea rlier  observations of 

Chandrasekhar and Raglnl (1979),

Transparency of the viscera were noted to  a vary great 

extent in a ll  experimental groups, papain fad and seed fed having 

the maximum transparency with su p erfic ia lly  sh ite and bluish 

patches on the skin which was rather pronounced in these groups*



Tha U ttara  wer® carefu lly  observed fo r  9 period o f 30 

days and tha aucnary of nexphologleal characteristic*  obaarvad 
la  glv#n in Tabla V III, Flyuraa 1 to  5 ahowa tha U tta ra , 
experimental, daad and a liv e , control and tha charaeterletlc 
t a l l  Morphology*
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Xn general opening of the eyee end heir growth wee similar 

In e l l  the groupe except that the control group opened the eyes 
on 20th day and became active In movement* Hair appearance wac 

evident even on the 7th day In the control group ac well at In 
the tapped and untapped ripe papaya fed groupa* But I t  waa delayed 

to  the 9th day both In the 110 days old papaya fed group and papain 

fed group and t o  the 10th day In the teed fed group. Xt may ale© 
be noted that though appearance of hair waa evident the hair waa 

rather sparse * short and coarse In the case of 110 days old* 
papain fed and seed fed groups* Though the tapped and untapped 
groups had better hair growth I t  was not comparable to  the smooth, 

silky  and lushy hair growth of control litte rs*

Head to  body proportionality appeared normal but t a l l
<

appeared to  be affected In a ll  the experimental groups. The ta ils  

appeared cut and there were bruises specia lly  In the 110 days old , 
papain fed and seed fed groups. The length of the t a l l  In almost 
a ll  the experimental groups were *  that o f the control group.

This observation was evident even three days a fter  lit te r in g  and

fa iled  to  show any Improvement over the 30 days period of obser­
vation. A ll tho rats in tho txporimental group towards tha and 
o f 30 days had noticeably small t a i l s  With a ehqpped o f f  appoaranco 

«*»leh waa rathor peculiar and characteristic o f a l l  tho groups. 

Similar trends have been reported by ea rlie r  workers also 

(Chandrasekhar and Ragini, 1979).
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2 . Utti* tilt

Table XX gives the average l i t t e r  else of the d ifferen t 

groups studied*

TABLE XX

AVERAGE UTTER SIZE

Group Average

110 days 7.0

Tapped 8*0

Untapped 8*0

Papain 5*0

Seed 5*0

Control 8*0

On an average the U tte r  else of control group ond untapped

and tapped papaya fed group were eight, whereas in the 110 days 
old papaya fed group i t  was 7 and strik ingly small (5) in the 

ease o f papain and seeds fed group* These results are indicative 
of the antioimplantational e ffe c t  of both papain and eeed and 

these Observations are intune with ea rlie r  observations of 

Chandrasekhar and Ragini (1979)*
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Table X give* Information on l i t t e r  weight and mortality 
in groups fed d ifferent diets*

TABLE X

LITTER tfBIWT AND MORTALITY

Group weight
(9)

Mortality
%

110 days 7*1 49
Tapped 7*2 46
Untapped 8*0 ' 40
Papain 6.7 75
Seed 6*0 60
Control 8*3 " <*

• The h itter  weight wee around 8*3 g in control group and 
8 .0  g in the untapped papaya fed group* The l i t t e r  w a is ts  of 
tapped and 110 days old papaya fed group were 7*2 g and 7*lg 

respectively  as against 6*7 g and 6*0 g in the papain fed and 
seed fed groups* This information on the average l i t t e r  weight 
at birth correlates well with l i t t e r  sis# and foetus evaluation 

and the morphological observations on the lit te rs*  Figure 6

represents dlagramatically the l i t t e r  else and weight in rats on 
d ifferen t diets*

t
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Looking at tho percentage mortality in tho d ifferen t
experimental group, tho > highest par cant M ortality was not ad

f̂ ĉ L
in papain fad group (75 par cant) with seed fo r  group coning 
naxt in tha descending erdar (60 par cant)* the least nortality  

(40 par cant) was observed in  tha untapped papaya fad group and 

tha mortality rata in tha tapped papaya fad and 110 days old 
papaya fad groups ware 46 and 49 par cant respectively* Thera 
was no norta lity  in tha control group* These observations again 
indicates tha possible lethal a ffe c ts  of seeds and papain with 
least harmful a ffe ct  o f untapped papaya*group* This observation 

was also vary sim ilar to  ea rlier  observations by Chandrasekhar 
and Raglnl (1979)* Information of tha weight of l i t t e r s  on 
separation from tha mother rats was maintained and gain In 
weight computed from average l i t t e r  weight taken at birth*

This data i s  presented in Table XI*

TABLE XI

UTTER WEIGHT ON SEPARATION

Group Weight on 
separation

Gain 1^ ysight

110 days 12*19 19*29
Tapped 13*24 20*44
Untapped 20*00 28*00
Papain 3*85 10*55
Seed 6*54 12*54

Control 25*62 33*92



The gain la  weight wet maximum in the control group
(33*92 g)* The least w eight gain was observed in the pepeln

lo - 55"
fed group having t  weight gain o f X M 4 g . The untapped papaya 
fed group had a weight gain of 28*00 g while the weight gain of 
tapped,group wet 20*44 g and that of 110 dayt old group 19*2 g* 

This information of weight gain of l i t t e r s  follow s the sane 

pattern o f in it ia l  weight and percentage mortality indicating 

that both papain and teed hat tome lethal quality*

4* Ltters fav mother rats

Abnormal consumption o f l i t t e r s  by mother ra ts was another

characteristic feature observed in th is  investigation a lso and 
was sim ilar t o  the observations of the ea rlier  investigations 
(Chandrasekhar and Raginl* 1979)* The data as observed i s  

presented in Table X ll*

TABLE XIX

CONSUMPTION OP UTTERS BY MOTHER RATS

Group Number consumed by 
mother rats

% o f l i t t e r s  
consumed

110 days 5 rats 2i*7

Tapped 2 25*0

Untapped 3 20*0
Papain 5 21.7
Seed 6 37*5
Control • m
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On an average tha par cont^coneiimption was highaat in 

the seed fad group (37.5 per cant) and tha laaat in untappad 
papaya fad group while no suoh phenomena was exhibited in tha

control group. ,

Thaaa observations again provoke* u* to  think that there 

i t  aoma abnormal a ctiv ity  dhich induce* the mother rat ta  consume 

thair young on** and the trend observed la  very sim ilar ta  tha 

pattern exhibited in other characteristica  as w ell.

Tha male to  female ra tio  of tha l i t t e r s  from (ha various 

groups studied la  given in Table XIII*

Tab IS XIII 

male to female ratio

Group Mala Female

110 day* 3 2.75

Tapped 1 2.75

Untappad 2 3

Papain 1 3

Seed 2 3*5

Control 2 2
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Observations on male to  female ra tio  i s  sim ilar to  ea rlier

observations in that the ra tio  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 Implantation^oetusea, time of delivery* course of 
gestation, foe ta l death* premature delivery* consumption of 
l i t t e r s  by mothsr ra ts , morphological ch aracteristics of the 
lit te rs*  th e ir  growth pattern are a l l  grossly d ifferen t in the 
experimental groups when compared t o  the control group. Greatest 

d ifference in the above characteristics were observed in pepsin 
fed group and seeds fed group followed by 110 days old papaya 
fed group. The untapped papaya fad group teems t o  bo very near 
to  normal* These observations in general were quite sim ilar to  
ta r lU r  Cbsorvations although the overall le th a lity  at observed 

by Singh and Devi (1978) on high administration of papain was not 
witnessed in th is  study and no lit te r in g  on seed group at observed 
by Chandrasekhar and Regini (1979) was a lso  not observed in th is 
investigation . However, both these groups exhibited abnormalities 
in the course of pregnancy short gestational period* early delivery 
high U tte r  m ortality, low l i t t e r  else and weight.

These observations though were of a leader degree in the 110 

days a lth ou gh  th is  group also did not permit normal course of 

pregnancy to  i t s  fu l l  tea s . The tapped papaya fed group wes
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better in certain characteristics lik e  l i t t e r  s ize , but the
♦

untapped papaya fad group was closar to  the control group In 
carrying through the course of rregnaney closer to  fu l l  t e n  

and resulting in better l i t t e r  ch aracteristics .

Thus judging frost the various parameters studied In th is 
investigation the untapped ripe fru 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 sign i­
fican t weight gains# food intakes# normal uterine contraction# 
litte r in g  morphologically healthy status of l i t t e r s ,  production 

of v iable l i t t e r s  and better growth pattern of l i t t e r s .  While 
pepsin at higher concentration and seeds are p ositive ly  d e t r i ­
mental to  the course of pregnancy in rats as observed in th is  
investigation# e ffe c t  of tapped papaya needs further investigation . 

The 110 days old papaya as in the e a r lie r  investigation displayed 

negative deviations in aspects of weight gain# food Intake# 
uterine contractions# term of gestation and l i t t e r  morphology 
thus making us speculate the p o ss ib ility  of considering papaya 
at th is  stage o f maturity to  be less  acceptable# anti implantatlonal 

foe ta l growth regarding and blasto cysto to x ic . This might have 
been the cause fo r  having somen negative e ffe c t  on the course of 
pregnancy. Fbrther studies on experimental animals and possible 

studies with adolescent g ir ls  on the course of menstration may 

throw further ligh t on th is  aspect.



Summary find Conclusion



V* SUMMARY AND CGNCUJS1CM

The aim of th is  investigation was to  evaluate the e ffe c t  

of feeding papaya at d ifferen t stages of maturity to  a group 
of adult pregnant albino rats and to  observe i t s  e ffe c t  on the 
course of pregnancy and l it te r in g . In order t o  maintain uniformity 
and to  avoid variations in the variety of papaya fed CO2 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 f r u i t .  .

Five experimental d iets  were planned using the raw and 
ripe papaya, papain and seeds with a group of comparable rats
sfclch were given the stock d ie t , serving as the con tro l. The* ^

planned d ie ts  were given to  groups of adult female albino ra ts ,
each from the day of pregnancy t i l l  the time i t  d e liv e red ,litte rs

\
and the weanling rats separated from i t .  The rats were evaluated 

with indices o f weight gain, food and papaya intake, uterine 
contraction during the gestational period of the pregnant papaya 
fed group in contrast to  i t s  non-papaya fed counterpart and 
foetus and l i t t e r  status.

Th* findinoa revealed that

1. The mean body weight gains ranged from 3b.17 to  54.54 g in

a ll groups during pregnancy. Rats fed the control d iet 

recorded the highest weight gain followed by rats fed the
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untapped ripe  papaya* The least weight gain was exhibited by 
rate fed papain* There wet no aignlfleant d ifference between 
the experimental groups and control group, tdten analysed 

s ta tis tica lly *

2* The mean food Intake of rats fed d ifferen t d ie ts  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 

when analysed s ta t is t ica lly  was sign ificant between a l l  the 

experimental groups and the control group*

3* Isolated uterine muscle contractions were recorded on the 

7th and 14th days of gestation from the experimental group 
and compared with the control group* The control group and 
a ll  experimental rats showed low frequency contractions on 
the 7th day* The contraction relaxation phase was irregular 

and wavy whereas the control showed a regular pattern of 
uterine contraction and relaxation phase* On the 14th day of 
gestation, the contractions were irregular but strong, probably 

ready to  expel1 the foetus in the ease 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 stolch was nearer to  

control group observations*

4* The gestation period was 21-2g days, the norma period fo r  

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 rip s papaya 
cams nearer to  f u l l  t e »  gestation (19 days) sh ile  t i l  othors 

had a gestational porlod of 15*17 daya only*

%  Footus evaluation on the 7th and 14th day of gestation in 
> a ll  the experimental groups and control group revealed that 

untapped 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 groupi whereas papain fed and seed 
fed groups showed very poor implantations and foe ta l sire*

6* Comparison o f y ield  of l i t t e r s  between the experimental groups 
and the control groups revealed that untapped papaya fed group 
neared the control group in l i t t e r  size* l i t t e r  weight on 
birth and welcht on separation from the mother rats* The 
l i t t e r  m ortality was highest in the papain fed group and 

limited in the untapped papaya fed  group. The abnormal 
consumption of l i t t e r s  by mother rats was highest in the 

seed fed group*

7* Morphological features of the l i t t e r s  of the rats in the

experimental groups were nearer to  the control l it te r s*  but 
fo r  i t s  sparseness in hair* lightness in weight and abnorma* 

l l t i e s  noted in their ta ils*



62

The resu lts indie ate that judged from ths parameters of 

wslght gain, food intake, isolated uterine muscle contractions, 
•valuation of fo«tus and l i t t « r s ,  group* fad untapped papaya 
and control d iet were superior to  a ll  other experimental diets*
They recorded the maximum weight gain in contrast to  the lowest 

weight gain exhibited by papain fed group* Groups fed control 
diet recorded the maximum food intake followed by the untapped 
papaya fed group* The isolated uterine muscle contractions showed 
that the contractions of the untapped papaya fed group was sim ilar 

t o  that of the control group with regular contractions and 
relaxations! and the foe ta l else and implantation was eomparltlvely 
better in the untapped papaya fed group than other experimental 
groups* The l i t t e r  s ite , weight, morphology and pattern o f growth 

resembled the control in the untapped papaya fed group and low 
litte r in g  quality was observed in the papain fed  and seed fed 

groups* '

From the foregoing discussions, i t  may wall be concluded

that although papain and seed fed groups exhibited detrimental 
e f fe c ts , there i s  a positive indication that papaya at i t s  
fu l l  maturity (rlped , untapped) a stage and state at vdiich i t  i s  
normally consumed does not seem to  have any detrimental e ffe c ts  
on the course of pregnancy and foe ta l growth in albino rats*

To draw more va lid  conclusions It i s  however suggested 

that sim ilar studies be repeated on albino rats and higher animals



63

Ilk* monkey* atleast with papaya of 110 days old maturity and 

rlpsd fru it*< ’ *

Promise* fo r  further research in th la f ie ld  are wide*

Papaya in d ifferent amounta* with d ifferen t food combinations in 
d ifferent forma* at d ifferen t time intervale in the period of 
gestation* through d ifferen t modes of administration end 

repetition  is  essential to  draw further conclusions*

Longitudinal studies* stretching through generations need 
also t o  be done, to  further establish th e ir  e ffe c t  on the 

morphology of the reproductive organs and o f the external 
morphology of the animal* I t  would a lso  be o f interest to study 
v ia .Iso la tin g  the factors  responsible fo r  the harmful e ffe ct*  

Varietal d ifference In papaya can also be experimented upon and 
longterm feeding of papaya alternating i t  with no papaya diet can 
also be taken up* I t  le  alee suggested that impact of feeding 
papaya be done on the course of menstruation In young adolescsnt 
g ir ls  to  further establish any p o ss ib ility  of harmful e ffe c t  on 
menstrual cycle  and such continued work may throw ligh t on the 

actual possible role* I f  any of papaya and thus gives cert fo r  

further research*
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appendix X

Potassium dihydrogsn phosphate 30*9
Calcium carbonate 38*14
Cobalt ch loride *, 0,0025
Cupric sulphate ' 0.0477
Ferrous sulphate . ' 2*7
Magnesium sulphate 5.73
Manganese sulphate 0*401
Potassium iodide 0.079
Sodium chloride 13*93
Zinc sulphat* 0*0548

M ltinn of V ita m in  llivtuma (in  A o l

Vitamin A 1000 XU
Vitamin D 100 XU
Vitamin 8 10 XU
Vitamin K 0*5 mg
Thiamine 0*5 mg
Riboflavin 1*0 mg
pyridoxins 1*4 mg
Pantothenic acid 4*0 mg
Niacin 4 .0  mg
Choline 200 mg
In osito l 25 mg
PABA 10 mg
Vitamin Bi2
Biotin 0*02 mg

Folic acid 0*2 mg

Add su ffic ien t corn starch to  make upto X go*



II APPENDIX IX

COMPOSITION OF DALE'S FLUID

Components Contentration In g %

Sodium ch loride 0.94

Potassium ehlorldo , ;  0.042

Calcium ehlorldo .. ; 0.024

Magnesium ehlorldo 0.0005
■ ‘ . , ti

sodium bicarbonate . . 0.05

Dextrose 0.05

L .
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APPENDIX XV

STATISTICAL ANALYSIS OF GAIN IN WEIGHT

Dlot *t» Dlot •t*

I VS II 0*20 NS XXX VS XV 1*38 NS
1 VS III 1*29 NS XXX VS V 0*68 NS
I VS XV 0*24 NS III  VS VX 0*40 NS
I VS V 0.17 NS XV VS V 0*34 NS
I VS VI 0*43 NS IV VS VI 0*55 NS
IX VS III 0*63 NS V VS VX 0*23 NS
XX VS XV 0*06 NS
XI VS V 0*42 NS u

XX VS VX , 0*74 NS

NS • Not » l9n i f  leant
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STATISTICAL ANALYSIS OP FOOD INTAKE

APPENDIX VI

Diet •t* Diet •t*

1 VS II
l

4*00 *♦ III  VS IV 37.09 ** ,
I  VS I I I 7.14 ** I I I  VS V 49.34 **
1 VS IV 18.72 ** I I I  VS VI 7.21 **
I VS V 32.21 ** IV VS V 18.97 •*
I VS VI 11.60 ** xv VS VI 44.02 **
II  VS t i l 4.48 ** V VS VI 54.67 **
II  VS IV 31.12 *• v

t.

II  VS V 44.53 **»• 1 * 6 ( 1 .

II  VS VI 11.23 *♦

S ig n i f i c a n t  i t  one p # f  ce n t  l e v e l


