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I. INTRODUCTION

*acherosclercsis resulting in lschaemic heaxt
diseasaes 18 the grestest epidamic that man=kind has
avar faced' (world Health Organization, 1°7T7). A
review of the statistics of the Government Ganeral
Hogpital, Madras, shows that tha myocardial infaretion
is the numbar one killer (about 40 par ocent) among the
madical amergoncies (Senthilnathan, 1979). With betterx
living conditions and urbanisation of soclaty,
atherosclercsis and coronary heart diseassa are assuming
increasing importance in ocur country as it is in the
more privileged countries (Copalakrishna, 1979),

Speclialiets from the world over agree that the
basic cause of coronary heart disease is ath:rosclerosis
(Heart News, 1977y 1578), Atherosclercsis recognised
as the leading cause of death today, and one of the
greatest contributors of physical and mental incapacity
remaina an enigma in modern medicine (Levadas gt 3l.,
19791 senthilnathan, 1979 Reddy, 1979). It is a
multifacated discase of the large and small arteries
charactorised by plague like intinal deposits, composed
of collactions of lipids, complex carbohydrate, blood
and blood products, fibrous tissue and calcium deposits
and associated with medial changes (Reddy, 1979).



In the light of saveral exparimantal,
apidemiological and clinical investigations, it is
genorally acceptad that the risk of developing coronary
heart disease in population groups 18 positively
corralatad with tha level of gerum cholesterol (‘adnavati,
1977¢ Stanler, 1978) Gopalakrishnan, 1979 and Mammol,
1979)» This risk is relatively small at laovels less
than 220 -~ 230 m}xoo ml but incraases progreseively
with eech increment in the plasma cholestercl above this
level depanding upon age (American Journal of Clinical
Nutrition, 19735 and Heart News, 1977). -

There is also a positive relationship betwean
plasma cholaestercl, low density lipoprotain, very Jlow
dansity lipoproctein, triglycerides and incidence of
coronary heart disease (British Hesrt Jcurnal, 19782
Gordon g% 8l.,1977 and Kumari gt ale., 1976). It hes been
observed in several well=documentsd studies #s that thare
is an inverse relationship betwesan plasna level of high
density liporprotein and high density pipoprotein
cholesterol and incidance of coronary haart disesse and
other forme of occulusive vascular disease (Miller gt al.,
19773 Gordon gt al.,1977) Bradly @t 2l.,1979).

Serum cholestarcl can ve successfully reduced in a
great majority of paople by diataxry moiif icstion aslone
(Hoaxt liews, 1976). The role of nutritional factors such



as the type and concentration of distary fat, the type
of caxbohydrate and dietary f£ibre in altering plasma
cholestarol have been widely publisized (Zeiser, 1973
and Kritcheveky Qt al., 19759 WHO Chronicle, 1577). Meny
of these diatary conotitutonts have baen used to check
hypercholestarolemia though not as libarally es drugs,
It 1o now widaly accopted that nga;:able foods can
lowar sorum cholasterol and are lase atherogenic than
animsl foods (Carroll gt al., 19733 Yadav gt al. 1977).

Pulaes and legumas which are the major sources of
protoin m India, have baan of {nterxrest bacause of thair
availability to modify cholesterol concentration. Corealw
lagume combinations are a hall mark of the traditional
diets of moet of the doavaloping world. soyabean, lims
bvean, chick pee (Cigar aricotanum), cow pea (Vicia fabia,

Mungo bggn (Black gram), Guar (Cyamposig tetxagonoloby),
gum arabic and locust bean (Cagratonia siliqus) have been

shown to poasess hypocholasterolemic proparties (Mathur
ay ale 1984 and 19717 Mechava, 19713 Vijaysgopal, 1973
sond gt ale 1978y Nicha gt al. 19807 2avoral, 1581).

The use of Locust bean gum as a dietary consti tuaenec
in India 18 not vary popular though tho boan 1is available,
Howaver, it is used as stablizer in ice creame and in
similar £food products. The possible use of this gum in
highar quantities, was thought of interest £rom the point



of viow of its offect on lowering the cholesterol and
trigylceride levels. Hence the main cbjective of this

investication,

Y

The investigaticn has bean designed to stixdy the
affect of Locust tean Gum (Ceratonis silicus) incoxporsted
st varying levels in the diet of albino rats on
cholesterol lavels, triglycoride lavels and histopathological
changes.



II. REVIEW OF LITERATURE

The literature rertaining to this study on the
"gffect of Locust Jsan Gum on Serum Cholesterol,
Triglycerides and Histopathoclogy of Liver, Aorta and
ﬁem Tissuee in Albino Rats”, io reviewad in the

following seguances
Ae. Patholigical changes in the Atheyosclerotic
tissues.

8, Riak factors nradigposing to Coronary heart

Aisaase,

Ce HkOle of logumes in prevanting hypercholesterclemia.

Ao

Atherosclerosis 1o a patholcgical antity and multie
facated disease of the largs and small artariaes,
cherscterised by plague like intimal daposits, composed
of collecticons of lipids, complax caxovchydratas, blood
and blocd products, f£i:brous tissue and calciun deposits,
and associated with medial changes (Reddy, 1979)., The
discese nay involve sny vessal, but the commonest age
the aorta, the coronaries, the cerebral vassals and thae

ranal vassels (Ananthasucxesnaniam, 1979).

The lasions are firet secn as fatty streaks oY



spots on the inner linining of arteries (Anderson gt al.
1968) s They appaar as short, thin, slightly raised
yellow lines (lavideon gt el. 1973), consisting of fyee
chelestarol, cholasterol osters ond triglycerides in
proportions approximate thoseof circulating blood 1ipids
{Anderson gt ale 1969), and gradually harden into
£ibrous bulges callad nlagues as it 2ges., As tha plagues
bacome numarous, the artaries bacome roughened and
narrowed, the elasticity is lost and the flow of blood
through the vessals is curtailed (Mitchall, gt 3]+ 1968p
and Raobinson @t al. 1974),

Tha largast class of 1ipid in astherosclerotic nlagues
is cholastarol cestaors, in which the fatty scid pattaxn
resemblas thet o plasaa cholestarol ester, with linolate
the most abundant followed by oleste (Lawris gt al. 1964y
snith gt al. 1968). Pibrinogen is the only other plasma
nrotein prasent, Phospholipids are reduced in p}aqm,
compazad with plasma lipoproteinc, and the nradominant
type is sphingomyelin,

The intracellular linids of fatty stresky are
mostly cholesterol csters, with a bizarre of fatty acid
pattarn. Thay contain a high proportion of oleic aeid,
low linoleic acid and raised C,, . (Smith gt al. 1968)
Lang and Insull, 1970), Fatty streake contain less low
density protein then the normal l‘.nt‘tma (. mith and
slater, 1972), and ft would app@: that their lipids have
mootly been esterifiad in sity.
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As could bo seen from Figure: 1, & chain of factcrs
are in the formmation of athaeroeclarosic which loads o

coronary heart disease (Davadas gt al. 1979).

1. _Nop-tiytgitions) riek fsctore;

8)

Hypertension causes an increased chanco of coronary
heaxt diseasa, or hcart fallura, atroke, blindness and
kidney fagtlurae (wHO, 1576) Haart Naws, 1978 and ohatia,
1978) ¢ According to 3tanlay (1977), this alavated blocd
prassura gaeans to increase the production of cholesterol
in the body. Obase hypertansive persons exparience a
greatoer xisk of coronary hasrt dinesse and mortality
than persons with either hypertonsion or cbesity alone
(Lowenstain, 1974),

The alev.ted risk of coronary hoart disaase is
linearly raelated toc lovels of plaana cholestercl (Barines
and Kodicaok, Nutrition Raview, 1972p reoda, 15732 Miller
and ¥iller, 1775y Barr ef ale. (1970),

©) Hypaxhipidenias

Populaticas which consuns a diat high in saturated



fats have a higher incidance of hyperlipidemia and
coronary heart disesse than thoge who & not (Deutsh,
1876 and Lavy Q% ale. 1978).

@) Disbetas mellitue:

Diabetice are particularly prons to hypartensiondy
and proliferative lasions of the small blood vessels
(avideon gt al. 1973). Gazcia gt a) (1974) have shown
an undoubted ralationship betwesn various degress of
glucoee intolerance and the davolopment of vascular
disease. Gordon 9t al. (1982) are of tha view thet
disbotas, iz assoclated with obeaity, elevation of plasma
1ipids, hypaerinculineemia and possible hypertens ion.
rgain it 1s associated with increased ca'lcificstion in
tha corunery artery and a combination of hynertensiom,

xalsed coyonery locions (YHO Chronicle, 1974).

@) Chesity and phygical) activity!

Cohasity is & predominant factor predisppoaing to
hyparcholastorolamia, hypartangion and disbhtes melletus,
and thoreforae emaerges as a distinctly iuaportant cause of
athercsclarosis (M0 Chronicla, 19745 end Davadas gt 2.
1976 Ganapathy, 19792 Thawveri, 1978 and Scherffenbery,
1980) »

Vigorous physical sctivity may help in maintaining
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normal weight and avoiding obesity (Blockburn, 1974) and
stamler, g9t 2] 1972)« Groster rorcentage changes in
triglyceride, but aot in cholestsrol were observed in
thos: asaigned to the fommal awercise progranme

(shorey @t al. 19762 Masironi, 1978 and Kremsch gt al.
1961) «

Cigaratta sncking has bamn uneguivocally shown to
incresase the risk of myocardial infarctions and sudden
death, and thore is & prompt and dramatic dacline in the
mortality on cassation (Heart News, 1980j) Health
Information Exchanga, 1982). The nicotine prasent in
the cigarettas (Aronown gt ale. 19711 Ball qt als 19748
Kexshbaum gi al. 1961s Oliver at al. 1971y Castelll gt al.
1966) and the carboncmonodixs of the haavy smoke are lald
to ba the causstive factors (Gopalakrishna, 1979y Horn,
1978y Viswanathan, 19797 Ball, 1980 and villiam gt 8l.
1981)

Alcoho}l increasas the celoric intake, stimulates
the production of petomlipoproteins (Antiz, 19737 Jhavari
and kodwards, 1976 and Ineswell, 1978 snd Mishkel gt al.
1977)., cCaffeine in coffec and tea may act as caxdio-
vascular stimulante through aeffect on the adonyl cyclose
system (stare and Gortin, 19763 Thrash, 1977y Truswell and
Lavy, 19781 Bannott gt ale. 1970 Antia, 19733 and Yudkin,
1579) o
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Enicemiological and pathologie studies have shown
that the progression of this diseazse is age ralsted
{strong and Me Gill, 19692 Maust, 1971).

woman in child baaring age are saan to be protectad
from the effects of coronary heart disasse, which is
attributed to cverian hormona (CGrande, 19731 and
Gorden gt al, 1978} Grigorove, 17711 Hjortland, 19763
Mc Nemars gt a1, 1976). Yomen using orsal contraceptives
have beon found to have a greator risk of developing
eardi wvascular éisorxders, Oaestrugan containing corsl
contracaptiva tend to rise plasma lipids and lipoproteins
vhile thaye combinaticn type oral contraceptive riss plasma
cholestercl and triglycerides (Yaung, 19767 Hann et al,
19733 Bradley @t al, 1978).

| savironmantal stress and intense emctions, tension,
|

worrias, raise tha blood nressurg, blood volune incresses

and the prassure of tha heart chamber is incroased

((zshabu. 1677 .

1, Nutriticnal and Relatac Factors Af facting Cholastarol
and Triglyceride Lovals.

(s) Iype enc conconsxgtion of £ati
Both quantity and quelity of dietary fat have an



| 3 5

| inportant boaring on Serum cholestarcl levels (srixanthis,
19717 Grande, 1%75 and Moore gt al, 1977) and they also
héva 8 role in blooc coagulation and plasma £ibrinolytic
activity., Populations which consume a diet high in saturated
fats have a high inclidence of hyperlipidemia and coronary
heart disease (Williams @t 2),1°77) . A diet predominent
in cholestarol rich foods such as orgen meats, egos, and
gaturated fats and oils cen significantly rise serum
choluatarcl lavals (Turner, 1978) . Emphasized widely is
tha fact that poly una.tu:&tad gats like vegatablae .01l
have & marked cholasterol lowaring @ffact (Vergrocseen,
19771 sreckumar gt 8l, 19783 senthilnsthan, 197% and
Jacotot at al, 1579).

b) Type of carbohydrage:

Ingestion of & diet containing clorloﬂin aexcass of
the daily roguirements for meintenance and physical activity
in the form of refined carbohydrates leads to an slavated
cholestercl and blcod triglycerids lavals (Burton, 1976).
Sucruse, starch, fructcse, galactoss, end lactose are
athercgenic in daclining orcder., (Yucdkin gt a&l, 19697
xeye, 1711 rhrens, 1974 and Kritchavsky @t al, 1973).

corbohydrates preeent in the corsale, puleas and

vagatables in the form of celluloso and hemticellul-se



12 -

interfores with thae absorpticn of dictary chelastarcl and
therefcre hava a sorum chclasterol lowaring effect

{Davadas gt al, 1977). 1t is sugcestad that pactins
dacroase ondogencus absorption of cholesterol and {ncreases

cﬁﬁi@aﬁéﬁ@i’turnwvor {Mokady, 1974).

c) ZIype of pgotain

animal protein has bexn asscceistad w&tﬂbiqh and
vagatable protein with low plasma cholestercl lavels
(Connor and Cannox, 1972) and this difforontisl effect
18 thought €0 ba related to amino acid compousition
(Carroll, 1978; and Carroll gt al, 1¢73). Nair gt a}l, (1971)2
“Jann (1977) anc termus (1978) ravaal that yogurt and milk

havae cholesterol lowaring pronerty.

a Vv g

Nicotinic acid (Key, 19707 Kodicek, 19727 Truswell
ani Lavy, 1978), Vitamin 96(m cully (197¢),
Grubarg ot 2l (167%) Truswell, (1978)), Vitamin C
(Barnas Kodicek, 1972 and Huges, 1976), Initial studioe
by spittle (m‘n)} victanin £ (vilson gt 21, 1979),
anG co~anzy.a (science Digest, 1979) all have a rola

to play in stherveclerosis,
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e) Minoralss

Trace alom2ats like chromiunm, mangenasae, vanscllium,
zinc, having 8 benoficial effact, while cthars such as lead
anc particularly cadmium havo a datrimental efiect
(Masironi, 15733 WHO Chronicle, 1573r and Truswell, 1978)

in Ccronary heart disacasa,

£) Dilotary fibger
Lietary fibre the non=digestible component of our

diat, has baen implicated in recent yesrs as causing &
racduction in serum cholesterol, and it has beon referred
to as a natural hypocholasterolamic agent (Trowall 19723
Selmar ag 8l, 19747 Domingo gt al, 1978; Bricieh Depsrtmant’
of Health and soclial uacurity, 19733 Trowall, 19738 anc
sritish Nutrition Foundation Annual Lacture, 1878)
schwarg, 1977: vijeyagopal gt al, 1973s Risha and Sharma,
1950). The lipte lowering »ffect of fibre is advocated to
ba du» to the incrnasa in the axcretion of bile salts and
fancal starolc {(Trcwall, 19723 Mokady, 19749 stary ot al,
19783 vramner gt §l, 19732 Kritchavsky, 1577¢ Lin Chan,

197% and Chen end Ncderson, 1979).

3. Uther dietary faoctors and r2latad egants reducing
cholastarol lavalos

untons a8 such and essential oil of onlons reduce



1%

cholasterol lavels significantly (Jain gt al, 1979s
sainani et 81, 1979), Carlic anc gerlic oil possess merked
cholastarel loworing proportias dus to an activa nrinciple
sulphida of allyl (Jain gt e}, 1978). Gujral gt 21, 1978)
points out that ginger significantly r:ducas both aaxum
an¢ hapatic cholesterol lavels anc sinultansously incroases

cholasterol axcretion in tha facas.

Fulses and legumas which arc tha major sources of

protain in India, hava Leen of interest bacause of thair
aveilability to modify cholasterol concontration. Careal -
leguse conbinations are & hall mark of tha traditional dlats
of moat of th: cavaloping world. 3Soyavean, lima bean,
chick pua, cowpea, vicia £abia, and pisum sativum are some
cf tha comaonly consumed lagumes (Mathur gt al, 1968
Machava, 1971 Vijava~opel, 19733 soni gt al, 1978) .

Mathur and Coworkars (1979) demonstratec thae cholestar:
lowaring effact of chick paa in rats, rabbits and man,
oiddicul and sSiddicui (1579) sug. estad that tha hypocholee~
tarolanmic prirciplos in chick pes may be dua to two
taof lavins, nanaly blochanin, A and formounonating
siddiqui (1979) and sharma (1779), isolatad Biochanin A an

formononetin fron chick pse, fad the rocrystallised
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compounds to alofino rats and domonstratad thelr abilicy

to raduca cerum cholaestarol, It aprears that isoflavons
with a mathoxy group posses:es hypocholastrolaomic activity,
A high ratio of glutaaic acld to essontial aninc acid in
ceraal protain lsads to hypocholastorolamia in man

(Nutritional Raviaws, 1980) .-

The guar gum o. tained from Guar (Ayamonsis tqtragoncloba
cluster bean) has racently boan ropertad to dacrease tha

sorum cholastarol leval and serum 1inid lavels (Nisha and
Sharma, 19817), In a study conductaed by Chen and Anderson
(1979) it was found that cortain watar sclubla plant

gi,ras such as guar gum or pactinc hava groaatar cholestarol
lowaring stiacts than éo cartain insclubla plant £ibors

such as whaat braon or csllulcose, In hunan studies, feading
of guar gum lowarad gerum cholastarol levals in normal

suo jacts and in hypaercholastarolamie subjoctse, In animal
studlies, guar gum incorporated inte the hyr-archolastarclemic
diets lownred sarun cholastereol, liver cholasterol and

total liver 1lipids in rats (Nisha gt al, 1930). The
machanism of hypolipamic action of guar, i ht be related

to diminishoed caloric in take or lass ond delayed abaorption
of nutriente cus to tha rresanca of unausorbable carbohydrate
in tho diet. Guar 1s cannocad of ¢glactomannen vihich s

not hydrolysed in the CGastro Intestinal tract and is claessgifled

as uhavoilable caxbohydrata (Jenkins ¢ 8l, 1973).
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(Loe>
Locust boan gumAﬁcaratonia cilliqua) belongs o the

fanily of lagumincsa. Tha endosnepn material contains
insoluble matarials such ae cellulcse and protoina.
structurslly licust bean gum 1o & polymer of D-manncse

an¢ Dmgalsctoss, According to a siudy conductad by

zavoral (19281), lccust baan gun was more affective than
some phamccolrgycal agents in lowaring sarum lipids.
Zavoral and his colleagu:e (1981), conducted a study on
£amilial hyparcholesterolamia (FrHC), FHC ig asscciated
with severa pramatur: coronary artery diseasa, death

and is8 rosistant to dietary treatmant, 8¢ a8 spucial diet
was Gavelcpac to avalusta the li-id-loworing affect of lucust
vaan gum in food products fed to adults and children

from fanlilies with familial hyperchclastarclemia as a
potential aid in rrevanting coronary arvaery <lcesso. fhey
founc that total cholestarcl was lowares 11 nar cent at
four wanks. High density lipo-roteins did not change.

The HLL/LDL ratins incroased., Thaers was no sigqaificent
8ida affacts of the LIG dist. 1L.3CG In £o0€@ products appaars
to va & safu, effectiva maens of lowaring caxum li-ids in
normel and hyperlipidemic memvars of femilial hypagcholas~

taroclamic fauiliaes,

VIOME SOIENG,

o~ o,

(o

et



IXI. EXPERIMENTAL PROCEIURE

Tha main cbjoective of this study was tc evaluate
arx: analyse thae cholastarcl and triglyceride altering
propartias, and also the histopathological chang:s of
the heart, acrta and liver tissues in albinc rats fed on
Locust PesanCGum, The progedure involvad ma; be categorised

aat

A. Selection end grouping of animals,
B. Formulation of tha diats.

Ce. Faading and evaluating tho effact of Locust Bean Gum.

Twontyfour male albino rats wor: s2lected from the
laboratory stock colony and groupad into four groups, and
housad in individual cegaes, Ths rats sclacte: for the axperi-
mant wera 60 days old, The rats ware groupad such that
the diffaranco in waight allowed within thes groups was i 3 gms,
_ and tha differanco botwson tha group wes + 1 gms A
nuabar of sclantiecs invaestigating on tha lipid profile,
se>m to hev: seslected animale of diferent ranges of
waight for thoir studiss. Por exannle, Mathur et al (1979)
usad rats weighing botween 130-200 gms, Kalley 100=120 gms,
and Anusaya lavi gt al (1979) used albinc rats weighing
200-250 gma.



18

In this study rats weighing 130=150 gms ware chosen,
The study conducted in two phases., In the first phase cf
the experimont, all 24 animals wero fed with an atherogenic
diet for a pariod of 45 days. Food and water ware
providad libitun. At che end of this period, one rats
fromd tho group was secrificad and tha liver, hesrt end
aorta wera ramoved and prasered for tha histopathological

study.

In the seccnd phase of the study, groups II, III amd IV
ware £ed the exnerimental dists, namely Locust Dean Gum diet
at 10 parcent, 20 par cant, 30 per cant level respactivaely.
Group I was tha control group, fad on a dlat containing
skimnad milk powdarx, grcmgnut. oil, vitamin ané mineral
mixtures and starche The diet was £ad at ad libitum for
31 days (ie) one month, and the animels sacrificed at the
and of thiz phase, samples of the livarﬁ haart anc aorta
ware remowe: and ~raserved in 10 per cent formalin for the

histopathogicel study,

B. Eormulstion of the digtes

The saapla of Locust Bean Gum wes £irat analysed
for nitrogen cont:nt by mecrokjeldal method (NIN, 1971)
in triplicata, and tho amount of protain (N2 x 6,29)
datermined.
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Totally five diots wore fcrmulated for the whole
axparimantal period, Thase wera the arthercgenic dist
and the diet containing Locust Sean Gun at thraee lavels,
namaly 10 per cent, 20 per cant and 30 par cant lavels
respactivaly. Thase thre: levaele were arrived at after
conducting & preliminary foassibility study in food
productas, incorporating Locust sean Gum at diffarant
concertrations, Locust Bean gum accantance was found

to ba good, up to 30 par cant level in all tho prapsration.

The authercgeni: diet provided skim milk protein
at 18 per cont lovel, The aexrerimental diet was formulated
in suct a way, that the amount of protein supplied by
10 par cant, 20 per cent and 30 par cent Locust Bean Gum was
found out. Tha rast of tha 18 per cent protein wae
suprlied by thae okim milk nowder. Thuz the axrerimental
diat alsc providad protein at 18 per cent laval.

In the atharvgaenic diet, tha sourco of fat wae
coconut odl at a laval of 20 ner cent (SreaKumar anc¢ Kurup
1978) . In the ax~erimantal diets containing Locust Bean
Gum, ground nut oil at 9 per cont lavel was uscd as &
source of fat, The raascn for using ground nut oil as &
oource of fat in thn gecond phase of tha study, was to
stabiliza cholestarol levele as far as possiblae (Landes
et al, 1974F.
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The Vitanin mixturoe (Appondix 1) was supplied at 2
par cant lavel, anc¢ minaral mixture (Appendix I) at 4
par cant level raspactively, to supnly aﬂaquhta cuantitioes
of thaesa nutriants. The rest of the weight was made up
with corn=starch., Al)l tho diets ware prapared at the
start of the superiment and store’ in the deap frearar,
The detailad composition of thasa diets are nxasente: in

Teblae I

TABLE I

PERCENTAGE COMPOSITION CF THE ATHBROGENIC AN BXPERIMENTAL
DIETS

unwwnuuunaannn-anaun.uuua-uua

uxparimantal

Atharoganic control X 13 I1X

‘““0’”“““'-’“‘“ﬂﬂﬁ“““”‘”“‘

Skim milk

f)mt 47.37 ﬁ".g? &6 .0‘3 n‘.", 43.16

vitanin 2 2 2 2 2

Minaral 4 4 4 4 4

Fat 20{Cueonut o L 14} S

011) CC:YO wra nut ol l)

staxrch 26,63 37.63 28,93 20,53 11.84

Locust Jean

Gm .o *e 10.m 20.m m,m
Total 100 100 100 100 100

#.'..ﬂﬂﬁ.ﬂ.‘.ﬁ-.'l'ﬂ“'C-I’Uﬂ.ﬂ
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Coe

The animals wers given food snd watar adpibitum

avery dey. Food for cach indivicual animels wers weighed
out saparataly and transferrad into sonarate contsiners,

It was then mixad with sufficant watar and steamed, to

a sami-a0licd consigtancy, The food intake of the animals
waerc ascassaed by the amount of food consumed avery day.

The left overs and spilt food was cloanad of hair,

axcrectd anc placaed in separate watch glasses and heated in °
the aven overnight, till cumplately dry. This dxy mase

was waighed and substracted from the anount cf food
originally givon, Thus the actual inteake of £food wes

calculated.

2o Halght gains
veioht geain records wore maintained by weighing the

animalz avery fortenight, to tha nasrsst milligram,

3. gholasgercl lovelos

The cholastercl levels wors 2otimated before starting
the exrerimant, and then onca in 15 days using Zak's mothod
{zak, 1857), The datalls of tha progedure is given in
Apoandix X1,
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4, ide 1 t

As trigl cerids is also a risk factor in atharosclercsis
atcampt was mada to measure tha sarum triglyceride levels.
To onsurs the initi:l triglyceride lavels, bafore tha
start of the experiment, one rat was selectad at randiom,
and blood was collected for normal triglyceride level and
estinatod sucsequently st the end of the atharogonic peri- 4,
at the beginning of ths exnerimental poriod, and latter
everyﬂartntght. till the tarmination of tha axperinant,
Blocd was collactad from live animaln by cutting tha tip of
the tail, with a sharp blade, The cut end was than lowered
into a cleen tast tube. A plece of cotton dioped in xylane
wes rubbad ovar tha wholo longth of tha tail to facilitate
tha flow of blo.d. Xylona was used to dialate the major
voin., Abcut 2 to 3 ml of blood was collactad for each
animal by this method, After collacting the blocd, the

cut and of tha tail was plugged with cotton dipnad in detol.
¥rom the blood collacted, tha serun was scparetad and
the astination of cholaaterol was done in duplicste,

using Zek's method (Zak 1957), as givan in appendix IX.

3.

51ides of hoart, ecrte and liver tissues war: nranared

by £ixing, dehydrating, embodding and i .rregnating in wax,
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cuttin; sn¢ staining the tiscues with hasmotoxylin - ecsin
for histopathological oueervetion. Micro photograp'y of

thae slides warc also taken.

T™a dotails of the proecrduvre is glven in
Aprendix III.



IV RESULTS ANIL DISCUSSI(N
Tha rosults obtained in thio study pertaining to
the affect of Locust Bean Gum it some physioclogical
paramatexs in albino rats ie diseussed under the
following headinges

Ae Food intako

Bs wWaight gain

Cs Cholestercl lavalse

De Triglyceride levels

B. Hiatcopathological changas of tho sclected tissues

M. Pood intake:

The twanty four maelae albino rata selocted ware
dividoc into four groups according to their waights and
designated as groups I, IX, IIX and IV, In the f£iret
phase all the twentyfour rats ware fad on an athexogenic
dietery rogiman and {n the sacond phase, group I was
faed on a normal dlet, while groupe 1IX, IIXI and IV were
fad on a diat containing Locust bHesn Gunm at 10 per cent,
20 par cant and 30 per cent lavals respectively. The food
intake roacoxrd was maintained throughout the two hases.

It was notad that the £ood consumption on an average
during the firet phase wes arcund aight grams, The
average intako in group I was 8.°1 ge., in group II wee

8461 Qee in group III was B8.64 ge, and in group IV was B8e36 Qo
t

Al
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since the f£irst phase namely the stharogenic dist
phese anded after six weaks, whon considorable incroase in
cholastarcl and triglyceride levals were ovidenced by all
tha rats, two rats ware sacrificed ocne from group X and
the cothar from group IV, in order t- study tha histopatholo=
gical changes due to the atheroganic diet.

The sacond phase of the aexpariment lasted for six weaks,
In tha second phaso of the study, group I was fed on a
ncymal diaot, consisting of ekimned milk powder, Group XI,IIX
and IV were also fed on thae sano diet but, in adiieti-n, {t
containad Locust 3aan Gum at 10 per cant, 20 per cant and
30 per cent levels raspactivaly. During this paricd, the
food intske vsluas was higher than those cbtained in the
athorogaenic phase., A higher mean food intake was recorxded
by rats on the normal diet (11,75G) than tha rats on the
L.oust Bean Gum dist., The mean £food intake of rats on the
10 par cant, 20 per cant and 30 per ccent Locust Gean Gum wers
11,079+, 10.50g and 10,38g respactively., Figure 2 reprosents
the food intake of the rats during the twe phasaee,
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Tabla ITI dapicts the total weight gains of the rats

in dffferant groups and in the two phasas of the atudy.

Though thera war» variatione in the weight of rots, dus toO

variation in weight within tha group, the graph drawn does

not show much £luctuations.

waakly gein in waight of individal

rats is given in appondix V.

T™ABLE XXX

TOrAL WBIGHT GAIN (GRAMS) OF TH. RATS IN THE TWO OHASES OF

THE CXPERIMENT

weight gain in grane

Group Phase

X First
Sacond
) 4 rirsc

Sacond
11X Pirst

Second
v Fixet

Sagond

a——

o

Avarage
waight

rat 1 rot 2 ret 3 rat 4 rat 5 rat 6 gein/week

ﬂﬂ'ﬂ..ﬂ‘.ﬂ"'-ﬂ'lﬂ."ﬂﬁ’.ﬂ-'..“

71.6
39,3
33.5
70.1
23,8
64.0

682
1.6
27,6
Heb
44.1
27.3
23.3
25,2

71.0
32,3
48.4
27.0
52,7
26.8
63.7
24,5

64,9
33.3
51.9
29,8
48,7
26.0
38.9
24,7

71.3
33,1
6446
31.5
44,7
16,1
53,9
24,1

55.1
40,7
61.7
3.1
66,6
25.4
5%.9
34.2

11.18
57
B8.13
4,99
9,08
4,09
8,33
4,09

u--unnudnuwuiaqul-..uu--nn.-un

In the first phase of the study during which the rats




wera maintaineC on an atheroganic diet, the animels in
group I,II,IITI and IV rogieterec an average weight gain
Of 1118 go, 3el3g., 9.08¢¢, ant 8,3.g. per weak
respactively. It was found that group I registerad tha
maximum gain in body waight,

It was found that as tha food intake increasad
uoto the sixth week, the body waight alsc incroased
showing 8 positive correlation (r » +0,7089),

In the secind phase the average weight gain for
groupd X,II,1IX and IV was 5.7 gey 499 go, 4.0°Q.,
and 4,09 g. por wak ruspactively. Filgure 11l raprasents
the pattern of weight gain in the two prasas. Soon after
the shift cver from thas £irst phasa, tha food intake of
the animals in all e groups increased as also tha
waeight again indiceting & poeitive corraelation
(r e 40,965 Eor rate fed on euncrol clot, r = 40,734 for
rats faed on 10 per cent Locust Dean Gum diet, ¥ = 40,9330
for rats fed on 20 per cant Locust Bean gum diet, and
r w ¢0,873 for rats fod na 30 per cent Locust Baan Gum
diet for 211 the diats.

C. gholessarel levels
The cholaestercl lavels in all the four groups of rats

wore massurad at thae stert of the experimant anc then on
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the 30th nd 45th day raspectively, during phaso 1.
Then onwards, tha chclesterol lavels wara moasured overy
fortnight in phase XI. The mean {nitial cholastarol
levcls Oof the rats are prasanted in Table IV, The
datails of tha cholestarol valuas for individual rats

appaars in appandix vi

TABLE 1V

MEAR CHOLESTZROL LiVELS IN mg/100ml OF BLOOD IN THE T¥O
PHASBS .

.ﬂ"aﬂ.ﬂﬂﬂﬁﬂﬂﬂ-ﬂa".ﬂ“'-’ﬂﬂﬂﬂ

Athercgenic Zxporinantal
Group " sy I
35 desye 45 cays 15 days 30 days 45 days

"lﬁﬁ‘ﬂl’l“ﬂ-ﬂ'ﬂ'ﬂO'.--BB-".-.

| 200 310 277.3 244,95 235
Ix 217.08 307.42 236,23 214,17 136.25
111 240 321.88 224,17 183.29% 162.5
iv 211.42 317.71 192.5 155.4 134,83

emean initial leval = 86,5 mg/100 ml of Blocd.



3

The sarum cholesterol lavels of the individual rats
during the athercgenic diet phase was scen to range from
157.3 m3/100 ml to 265 mg/100 ml of blood, in the first
month and 290 mg/100 ml to 3475 mg/100 ml of blood at the
end of tha next 15 days. On an average during the first
30 Gays, the serum cholesterol lavels in growp I, 11, 11X
and IV were 200 mg/100 ml, 217.08 mg/100 ml, 240 mg/100 ml
and 211.42 my/100 ml respectively. At the end of phase I
(45 days) it further increased to 310 mg/100 ml, 307.42 ng/
100 ml, 321.88 mg/100 ml and 317.7%1 0ng/100 ml of blood
respoctivaly £o: the four groups.

in the second phase of the study, rats in group 1
were placed on a nomal diat of skim milk powder, fat,
starch, vitanin and mineral mixture. Groups II ¢+ IZland IV
were ploced on & diet containing 10 par cent, 20 per cent
and JO per cent Locust Sesn Gum respoctivaly. The diet
was fad for & period of 45 days., Once in a fortnight the

serum cholestorol lavels ware anelysed,

The average cholasterol lavels in the aninals of
grouwp 1 decreasad, but not tc the extent found in group II,
III and IV. The cholesterol lavale of group X had fallen
£rom 310 mg/100 ml to 277.5 my/100 ml, group II from 307.42
mg/100 ml and group IV from 317,71 mg/100 ml to 192,35 mg/
100 ml of blood, at the end of tha first 15 deys. After
30 days the cholesterol levels had further decressed to
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244,3 mg/100 md in group I, 214,17 mg/100 ml &n group XI,
163+2% mg/100 ml in group IXI and 155.4 mg/100 ml £n

group IVe At the and of phasa IX (45 days) tha cholestaro}l
lavale further, dacraased to 235 mg/i00 ml for group I,
186,25 mg/100 ml for group IX, 162.5 m3/100 ml for group IIX
and 134.3 mgy/100 ml of blood for group IVe Thase details
are dapicted in Figure 4. ”

The gtatisticel comparison of cholestarocllevals
batween the ;athcroumic phase and axparimental phase in
groups I, 1X, IXI and IV were dom using paired 't’ test.
Camparison in cholesterol values between the normal diet,
10 per c@t, 20 per cent, X par cent Locust Bean Cum
diets and botween 15th, 30th and 45th days in phase 1l wers
also made, using 't' test. Tha dets s prosented in
Table Ve '
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It is avidant that there is a highly significent
(» < 0.,01) d fferonce for all threa levels of the Locust
3can Cum diets, in the cholesterol levels, when compared to

tha atherogenic phasa o tha sama snimals.

!

t4an the Locust Cean Gun wes fed to rats incorporated at
tha Al ferant levale, and sampies compared for the
cholasterol lowaring effect 1t is evident that there is a
highly significant diffarence between the groups durt
the fixaot 15 daye of phase XI (P (o.m) ¢ Howavar, by ths
30th day and 45th day, the statistical analysis botween the
axperimintal aroupe was significant end the cholaatarol
lovels of rats fed on the Locust Bean Gum diet showed
raduced lavals of cholestercl than the animels on normal
diat. Thare was also sicnificant differcnce in the
chol.eati@ml lavels batwean tha atharogenic and tha

axparimental groups.

then days wore cunpared for all the diets fad a8
the periodicity incressed, therc was significant
difference in blood cholesterol lavals. These results

ara in Table Vie



TABLE VI

STATISTICAL COMPALISIN OF CHOL3STEROL LUVIELS BETWIIN
NU-BER (B pays
= E %R B3O r eSS E REDD® SRS OC D RE NN

so.rce of Comparisca e values

- AR Gh B A gu T A TR AR TR S A% A S WS AR GE W P M W WD Wy S WD O as WS Y W

PP E 1T ¢ 3 4

1% days Vs 30 days 64,2658
15 deys Ve 45 days 4.88710»
30 days Ve &3 caye 1.538861

15 days vVa 30 daye S.18670*

1S deys Vs &5 days 14000590
30 days ve 45 daye 66,2153
13 days Ve 30 Azya T.24162*
15 days Ve 45 days 18,858 30w
30 deys Ve 45 days 4,9730

N DEE CAnt

15 days Ve 30 days 1055678

15 days Vs 43 daye 135307
3o days ve 45 daye P:320500

[ I BB B N5 BE R N BE - R N B R B N BRI SN K IE- 2R N BN BE BE BN BN
** gignificant at one par cent leval
* S4gnificont at fiva per cant lavel
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These rasulte are in tuna with thoe rasults reported
in tho literature (Fabrenbach 2t 2l 1966) and Laveills,
1277) .,

Chen and Anderson (1979), Nisha and shama {1980)
and Zavarol gt al. (1981) have suggested that the
cholastarcl lowering affect of pectin, guar gum and aimilar
products may e C<us to the soluble plant £ibres, which
bind bile acids (Story and Kritchevsky, 1976), tharaby
prevonting their absorption and hence renoving theiy
inhibitory effect on cholestaro) convarsion to bile acids,
than the food intake anc cholasterol levels of the animals
were compared, it wa 8 found that in tho atherogenic
phase, as the food intake incraasaed, the cholosterol level
also increasad, showing a positive correlation (r = 40,9693),
in the axperi.ental phese, as the whoef £cod intake
incroased, the choloetercl lavael cane down as shown by the
hegative correletion (¥ & «0.9513 for nomal diet,
¥ @ =0.089 for 10 por cent Locust soan Gum aigt
T = «0.9759 for 20 par cent Locust deen Gum diet and
T = «0.9847 for 30 per cant Locust .Joan Gum diaet), thus
showing the effactivenoss of Locust Cean CGum on sarum
cholosterol lavels of blood, Tablae VII shows the relationship
betwean fuod intake, wotght gain and cholestarol 1wal in
both the phage,



TABLE VI

STATISTICAL COMPARIZCN UF GRUUPS FCR FOOD INTHMRE, WilGHT
GAIM AND CHOLESTRROL LEVELS

i
.“.“.‘ﬂﬂﬂﬂﬂWﬁ‘.“..ﬁﬂﬂ'ﬂ‘ﬁﬂmﬂ.’

roups Campared Sorrieion,

"‘~~“~~.~‘-Q“~--“--‘“-‘---%--.

%ﬂmogenl.c ot 4+ 0.96893
Normal diat w 0.9513

Diat containing 10 ney cant Locust
! Saan GCun - 0.9595

|
Diet containing 20 pay cant Locust
oean Gum - 0,9159

MNMat containing I par coent Locust
Baan Gun - 0n9&47

ahteroganic Diat + 0.8880
Nomal det - 04,9970

Diet containing 10 per cont Locust
Baean Gum -008‘715

Piat containing 20 per cant Lacust
Baan Gum - 0,5898

Diot econtainify 30 per cant Lotust
Baan Sum - 0,9802
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The relationship beatwecn weight gain and cholesterol
was also calculateds. The axparinantal groups showed
ngjative correlation emphasizing the hypocholesterclemic
effact of locuat Baan ¢qum,

De Ixjajyceride Levelss

glevated fasting plasma concentration of triglyceridaes
is an indarendent and important riesk factor than cholestarol}
in myocardial infarction (JrDA, 1974), Sosum trig lyceride
are biologically roletad to tnte=cholestarol(Lencet, 1979),
Honca in the prasant study it was also of interest to
avalusta the triglycoride lavals of randunly salectad
rats. The data odtained for all the groups is given in
Table VIiX.

TABLE VIXX

TRIGLYCOrIDE LEVELS F ‘TME SELECTED RATS

ﬂﬂ’ﬂw&ﬂﬁc@“ﬂﬂﬂBﬂﬂuﬂaﬂﬁ.ﬂ.@'-.ﬂﬂ'

Triglycerida laval
SellO, Diet M/IOO ml of blood

.“--“-'--‘“--‘~-------~----"--.

1. Stock dlet 68
2. Atherogonic diaet 290
3o Normal diet 220
4, 10 par cent Locust Bean Gum Giet 180
Se 2 per cont Locust Bean Gum diet 110
Ge X per cont Locust 39an Gum diet 84
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Triglyceride levals showad a similar trend like
cholastarol. anong the axperinental diats, the 30 per coent
Locust Dean Gum diet showed triglycerids 1:vel almoet on
per vith the noraal dievels All the triglyceride valuas
obtained aftor feeding the experimental diet were rwch

louwar than the atherxoganic dlet nhase.

The liver, hsart and sorta of tha animels sacrificed
at tha enxi of the first and sacond phoses rocpactively were

subjcect o histopatholigical examination,

™o {indings of the study m{uncuamd Lalows

Phasa I3

in the first nhase of the axporimantal period, all the
animals were maintained on an actherogenic diet. Microscopic
axauinetion of tha hoart muscle with adj ining root of the
acrta (Figura 5) show that tha endothelium ond subendothelial
layars ara thickonad with depusits of 1lipid and cholastercle
There 13 damage to the subandothelial elastic laminas with
myxanatopus damage, with small round cell infileration and
cepillzary ingrowth indicating athramatouc degeneration.

The caxdiac muscles show typical myocarditis, and are
at nlaces raplaced by hyaline and fibrous metrix with diffuse

lymphatic and plasma coll infiltrstion. 7The coronary arteries
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show thickaned endothelium with subondothaelial accumulation
i fat caells, and claar spacos with lipid.

Microscopic soction of the aorta, at ite bass showe
plegues of stharosclerceis. Thickening of the intims, at
places, ruptrued md protruding into the lumen. Hanaath the
affacted intize, thers are vaculated spacas inboatwean the
internal alascic laemnaa. Thesa spases are suggostive of
accunulation of 1ipid materials. Thare 48 also clear ar~ss
of cartilaginous motaplacia of the valve at tha root of the
aorta. Thare ove ercas of focal accunuistion of lymphocitic
culdld Indiltration and now carillary formetion arcun: the
athranatous plaguas. This {s suggestive of grade I
athatosclurosis. Fijure 6 depicta tho detells of the £inding.,

This 13 indicative af the fact that a high coconut odl
diat of tha order of 20 pux cant given for a neriod of 60
days is capable of induveing plague foxmation in the arteries
o€ the rats This s fin line with tha results of Marita gt a}
(1979) who have indicatad that a diatary reagiosen containing
cholastarol 3 par cent, cocoiut OiR 1.5 per cent and thiourccil
25 mg/100 gm body weight provided for 8 period of two months
induced sclerotic plague fomation in the aorta and also
raised cholasterol lavels to the ordar of 250 = 300 mg/100 ml
from an initial laval of 96,37 3 3.02 ng/100 ml.

In the first phase all tha rats showed high fncrements
in cheolasterol lavels (325 mg/100 ml) which might be one of
the rassons why plagus formation had davaloped in the aorta.
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The liver tissues in this group differed from the
normel in that it showad wvery much dilated inter-lobular
vein but the sinusoidal spaces are narrowed by the swollen
paranchymal livar colle and showing atxophy. At places tho
atrophiad liver culls are replaced by globular fat cells,
showing & ganeralized picture of fatty infiltration of liwer,
Figure 7 indicates tho fatty daganeration of the liver with
mild hepatitis.

Phasq 1Is

Sxoup 11

Mnimals in group I were placed i an atheroganic dlat
in tha f£irst phase of the wstudy and gsubsequ°'ntly placed on
a normal dietc.

Microecopic exanination of the longitudine)l section of
the base of the asorta showing local thickening, and bulging
intc the lumen, with vaculatad gpaces in the subeendothelisl
alastic laminaa., Thase spaces arz probobly dus to
accunulation of lipide Tunica fntimz is €illed with fatey
calls. Thare i3 & milc lymphocitic infiltration st places
(Pigure 8).

ihe microscopic plctura of the heart musclas shows a
merka infiltraticn ané sccumulation of lymphocytee and
plaara colls at places beneath the ondotholial lining £ the

| ]
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luman, incdiceting milé myocarditis. Subeondothelial and
myocardial focus of fibrosie are seen with capillary veesals
transversing the 2rea, roplacing the part of myocardiun,
The lunan of the corcnexry arceries are irragular showing
protrusion of tha atheromatus plsgues into the lumen, The
subendotholial elastic tissues is infiltered with aeccentric
nucleated fat call and enpty epaces with cholesterol and
lipids (thur'e 9)e

T™he liver of thie group revealed mlarged sinusoidial
speces, Parenchymal collse are grouped into columns with
no moxphalogical changes. Tha inter lobular wveins are
£1lled with red blcd cells,showing a gane-slised congested
liver (Figure 10). At places, fatty vacuolation and
degonerxation of tha liver c¢aells are soen, indicative of

wiid fatty davaeneration,
Croup IIs
Ratgs in this group ware £od on an atharogenic diec

£oxr 45 days and than subsacuently fed on a 10 par cant Locust
Haan Gum diate

All tha socti~ns through tha heart appeared to be
noxmal., he coronary veagsels showed normal histology with
no fat cells ox intorstetial vacuonlation in the artery walle
(Figure 11).
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“In the liver anlarged sinusoidal spaces were seen.
Com~arativaely lass fat colls woare seon. Though the perenchymal
cells ware grouped into columns, there were no morphological

changas. The liver showed slight congestion (Ficure 12).

Sxoup IIE ond IV

Rats in group I1I and IV were initielly fed onan
athroganic diet £0r 45 days; and subsecuantly nleced on 8
20 par cent e#nd 30 par cent Locust Bean Gum diet respectively.

All the sactiona through the hesxt appsered o be
normal. Microescopic sections of the base of the acrta with
adjoining left voentricle, the endochalial lining and the
endocardial layoers are nommal. The intima ancd media € the
aorta and the coronary vesscals nd the musclee of the myocsrdium
of tha heagt also appeared normal (FPigure 13 and 14). The
coronary vassals showed normal histology with no fat cells
or interstetial wvacuolation in the artery walls,

T™he microscopic picture of the liver of group IIX, showed
mild congastion (Figure 15). But the liver in growp IV
appasred to be ncrmal (Figure 16).

The above observationa and discuesions brings cut the
fact that lccust soan Gua (a8 lagume) 1g indeed affactive in
pringing cown tha cholesterol level, which 18 one of the riex

factors in coraonary heart disaase.

The histopathological pictures ravealed that from a very
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athexoganic picture, the Locust Bean Gum, r«taréd the
haart, liver and aorte to a nopnal histology. It
significantly modified the fatty infiltration in tha liver
cells, It brings out the role of Locust lean Gum as
hypod@lutorolanlc agent. Locust Sasn Cum 48 not very
pepularly used, but Leing such a potantial bypocholestagow
lemic agant, should be promated for popular use in various
food ftems. In both home=made and commercial food Stems,
it can be incorporated at higher levels in items like ice-
cream mixes and thus enabling consumption of all such
banned foods avan by high risk populations.



Vo SUMMARY AND CONCLUSION

This study investigate. on the affect of Locust
dean Gum on Serum Cholesterol Lavels, Triglyceride Lavels
and Hiscopathological Alterations in the heart, Aorta and
Liver of Alibino rats.

Twenty four slbino rats were salectsd waighing 130 « 130
grans and ware grouped into four Aiffarent groupe, and
designatad as groups I, IX, IIT and IV. All tha rats vere
adninisterad atherogeni diet for a period of 43 days, during
which tiae the food intake and waight gain was recorded,
Iamediately after the completion of the first rhase, two rate
were sacriiiced and the heart, aorta and liver were ranoved
and preserved for histopathological analyeis,

In the second phase of the group I was fed on a nommal
diet. Groups IX, III and IV were fed on a diet containing 10
per cant, 20 per cant and 30 per cent Locust bBaan Gum
respectively. This phose lasted for 43 days,

The serum cholesterol levaels were analysed avery nmonth
during ths atherogenic phase and every fortnight during the
sacond phasa. One rat in esch group was rancomly selectad
and serum triglyceride level was astimated at the end of each

phasae,

The animals were sacrificed at the end of the atudy and
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iiver, heart, and aorta ware romoved for histopathological

study e

The results cf this study roevealed that

b

2e

e
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The avarege deily food intake for group I was
8¢91 Qoo groUup II was 8.61 g., group IIX was
8+64 ge., and group IV was 8,36 g., during the
first phase. In the second phasa the avarage
food intake was 11.73 for group I, 11,07 g for
group 1II, 10,50 g for group 11X, and 10,38 g for
group IV,

luring the first phase, the rats in groups I, I,
I1 and IV registered an aversge waight gain of
11418 goys 8419 go, $.08 go and 8,33 g respectively
and {n the second phase 3.7 gey 4499 g, 40.9 g.,
and 4.09 g. xespectively, showing a poeitive
correlation betwesn foa! intake and welght gain in
all chejqroups in both the phases.

At the ond of phase I, the cholasterol lavel raised
to 310 mg/100 mls, 307.42 mg/100 m), 321.88 mg/100 ml,
and 217.71 mg/100 ml for groups I, II, I3 and IV
raspectively, showing the role of coconut ofl, in
raising the blood cholestarol lavel,

At the end of the second phase the cholesterol level
cane down to 235 mg/100 ml, 186,25 mg/100 ml, 162.%
mg/100 ml, and 134.5 my1100 ml for groups I, IX, III
anc IV gespactively. The fall in serun cholssterol
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lavels was aignificant (p <0.01) for all groups.

When the days were campared for all Atlets (ie.
noxrmal diet, 10 per cent, 20 par cent, 30 per cent
Locust Dean Gum diet), as the periciicity
increased there was statisticolly significant
differénce in the cholesterol lavols within the
sanplo. ’

As the percentage of mzmmmme&a
incroasad, the triglyceride lavel in the blood
decrsased (220 mg/100 ml Sor nommal diet, 180 mg/
100 ml, 110 mg/100 ml and 84 my/100 ml for rats '
£ed on 10 per cent, 20 per cant, 30 per cent Locust
Bean Gum diet respsctively).

Feading cuconut oil for a period cf 43 days inmiuced
plaguas fomation, with thickaning of andothelial
and subendothelial layers. Thero was accunulation
of fat cells in the intimal lining of the acrea,
and vaculated spaces between the internal elastic
lsannae, suggestive of fat accumulation. The
liver tissue showed a dilated interelobulax vain,
with narrowing of the sinusocial spaces and
strophied liver cells, replaced by globular fat
calls,
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8« During the saecond phase groun I pats on normal
diet showsd the same plcturc; as the 'ct.hmqonlcz
group in their histophathology but to a lossey
dagres. The liver of thi: groupn showed mild
fatt; degenoration,

P The histopathological stuctios of groun Il rats
fed 10 par cent Locust Bean Gum diat showad
that tha sections through the heart arposred
to be nommels The corcmerxy vessels were » lso
nomuai e But the liver showed anlaxged
ainusoide) spaces but comparatively less fat
calls with slighe

The foxrgoing discuesions indicate tha baneficial affogt
of Locust basn Gum in bringing <own the serum gholasterol and
triglyceride levels and restoration of nommal histology of
the organellas like liver, heart enc aorta. MHanca, it s
fecommended that the not ac commonly used lagumes lika locust
besn gun may be popularizsed and the incorporated in as many
home-made and commercial food items was to enwle even the
high risk population groups to eongsume a variaty of foad
items, Frurther, studies on highar levels of incorporation
of the lagume and evzluation of incorporated foud products for
their hypocholaesterclemic affect ie racommanded,
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APPENDIX I
COMPOSITION OF VITAMIN AND MINERAL MIXTURES

ﬂ'..”"'”"ﬂﬂ".ﬂﬁ‘ﬂ..ﬂH..ﬂﬂ‘.

vitamin mixture Par 1 gm Mineral mixtur: Par 100 ¢gms.

.-Q-ﬂQ-"--‘“-*-*‘”‘-”“---‘--~

vitamin A .. 100 T,U Sodium chloride 13.93 ¢
Vitemin D .. 100 .U rotassium

dihydrogen

neeho Phosphate 38,9 ¢
vitamin B .. 10 1.U <Calcium Carbonste 38,14 ¢
Vitamin K .o 50 mgy Magnesium Sulphate 3.73 g
Thiamine ve «30 mg Ferrous Sulphato 2.7 ¢
Riboflavin .. 1.0 mg Manganess Sulphate «401 ¢
PYridoxine .. 40 mg Potassium icdide OT0 g
Pentothenic
acid ee $,0 mg Coppar Sulphata 477 ¢
Niacin oo 4.0mg  Zinc %uiphato 034
Choline ee 200 mg Cobalts Choloride 023 ¢

Incsitol} .o 23 g

Para amin:
abnzoic ecid . 10 mg

Vvitamin 312 P 2.0 mg
Biotin o 0,02 mg
Folic acid .. Q.2 mg



APPENDIX IX

ZAK®*S MZTHOL FOR THE ESTIMATION OF CHOLEGSTEROL
24m

To estimate thg amount of cholestercol present i{n the
sarum,
Prangiplet

Cholestarol raacts with forric chloride in tha presenos
of concentrated sulphuric ecid to give a pink colour. The
intonsity of tha colour daovelopsed s directly proportional to
tha amcunt of cholestarcl present end is road at 540 mg in a

colorimstar,

840 mg of pure dry farric chloride was weighed and
dissolvac in 100 ml of glacial accstic acld,
2e

10 mg of the stock ferric chloride reagant in 8 100 ml
standard flask anc made up to tha amark with purs glacial acetic
acid,

8.5 ml of stock farric chloride 1s ciluted to 100ml
with pure glacial acetic acid in & 100 m)l stancdard f£lack.

100 mg of pura dry chclasterol s placed in a clean dry
100 l standard £lask, dissolvaed in glaecial acatic acid, then

mada upto the mark with pura glacial ecatic acid.
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S WO standagds

10.0 ml of tha stock standard was placed in 100 ml
standard flask containing 0,35 ml of farric chlorida stock
rogent and made upto the nsrk with pura glecial acatic
acid. 100 ml of this esolution contains 100 mg of choleetsrol.

Progcadurat

0.3 to 2.5 ml of the working cholestarol standard
golution were pipettad ocut into a clean dry test—=tuba, The
total of each tuba was made upto 3.0 ml with farric chlcride
diluting agent,

To 0.1 ml of the serum edded 4.¢ ml of ferric chloride
pracipitating reagant end mixod well, Allowsd to stand
gor a vhile and contrifuged. Transferroad 2.3 ml of the
clean suppernatent into a clean dry tost tubo and adied
2.5 ml of ferric chloride diluting agont, mixed welle. The
test tubas ware allcwad to come to the room tannerature. A
blank wae also simultanacusly prapared by taking 3.0 ml of the
diluting rasagent, Add 4,0 ml of concentrated sulphuric acid.
After 30 minutes the intensity of the colcur daveloped was
read at 340 mg using the control as balank.



Solution Concaentration Voluma of volung of Kiett
vdlume in ml in Fack. 41l CONC, roading
maggnt ml. st% ml

S Gr Ay e U YD AR D G @ W ah W SR AP G G W W YR W A AR R WD T W W AR W W e

Blank — $.0 4.0 0
standard
Ced 30 4.5 4,0
140 100 4.0 4,0
1.3.3 150 de3 4,0
20 200> 3.0 4,0
245 250 Ze5 4.0
Herum
2.5 2.5 4,0
245 75 4,0

calculetions
Klett x corresponds to Y of cholestarol 2.5 ml of diluted |
sexun containg ¥ of cholasterol.,
2,5 ml of the suparnatent ccntains 0.01 ml of sexum.
(18) 0,01 ml of sarum contains Y of sholasterol

[ ]

o« « 100 ml Of saerua contains Y x 100

0‘31 x Iab
mg/ml of cholasterol.



APPENUIX IIX
HISTCPATHOLLGICAL TECHNINUL:

The genaral praeraration of tissue consists of 1 (1) fixetion
(2) pehydration (3) cleaning (4) Infiltration and imprognation
(5) umboduing or casting or blocking.

(1) gZixations

It is escential that tissues to fixed as scon as
possiblae after Jdeath or ramoval from tha body to ~raveat putri~
faction anc autolysis. Fixinge alsc halps to preserva, harden,
solidify collold matarial and helrs in optical diffarentiation
Of tisaus compononts.

Usually 10 per cont formalin or siightly higher
concentrations 8ro usad to prosarv: s -ecimons,

Formalin (40 poar cent formaldshyde} 10m)

Distilled water “Oml
Tissues should be completely immnorcad in thoe fixative solution.

(2) pehydrations

After fixaticn delicata tissuss nead o be dahrdrated
slowly, astarting in 50 par cent ethvl alecchol., Tha tissues
are then placed in 70 per cont, 96 per cent and 100 per cant
alcohol for 2 -~ 4 hours in eaech solution, The volume of the
reagont should be 30 -~ 100 times the bulk of the s ecimon.
Beofre transierring to tha next concontration of alcohol, the
tissus 4is laid on & plece of filter paper and lightly blittad

to pamove axcoes fluid.



(3) gleaxing of tissue;

The most comaon clearing agants in use are
chloroform, banzene, xylene {xylol), toluena, carbon tatra=
chluride and cedar wood oil,

Small pleces of tissue are cloarad within 2 = 4 hours of
immersing in xyleno. The tiesus becomes claarer ss the
alechol fs roplaco® cwing o the difference in refrsctiva
indaxe

Tissuss for clsaring should be lightly blotted during
trenafer from one roagent to tha next. The voluma of clearing
in xylone should ba 50 = 100 times that of tha tissues,
Tissuaes cleared in xylene should ba given ono chango after
30 = 60 minutes end transferracd to wox vhon thoy are saan

to be claar (translucent).
(4) ation w

Impragnation with wax (paraffin) takes place in an
oven haated to 54 = 60°C, The tampexature of tho pareffin
wax must ba maintained at 58 = 60°C.

After blotting with f£ilter papaer, the tissue is
trancfexrad £rom the cleaaring agant to molten paraffin waxe. The
volum: of wax should be about 2% = 30 times the volums of the
tigaue and must ba changed at least once during i pragnation.
Tha change is effacted by simply lifting the tissue £rom
ofts POL Of wax to the naxt with waimmd £orcapa.

Tissue is blccked by traneferring it from tha final wax
bath to e mould £1illed with molton wax, invarting tha tissue
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to freo the surfacs o @ cut fron air bubi.les and orianted

80 that this surfece rasts on the basd of the mould, The
blcck fs then cuickly cooled,

Iximming the blccks

than cutting sections on microtomas, blocks must fi.at be
trimnred amnl fized tp wooden billots. wWax is than rmoved with
a2 sharp knife until 1/8 inch romaine on all sides of the tissuss.
Gxeat cara 18 nocessary to avold exposing tha tissus at any
point, and the adges of thg blook should be nadea paralled so
that an average ri.bon of sections rosult, The surface of the
bleek which 19 to be cut shoulé be trimwed on the microtons
durin; tha pralimincry cutting,

“nly small f£lakes of wax should ba trimmed at & time)
trimming large pioces can lasd to zplitiing of the block and
axposura of the tiscuar this will entaill zablocking in £reash waxe

{i} L

vhan using 8 microtome with a f£lact matal stage on which
the blick can be fixod directly, a wooden handle spstuals, or &
metal scalped wvhich has bien insasrtad inte a wooden handle ie
hgatad in a bunasan burnar, Whan hot, but not red hot this e
applied to tha undarsice of the bleck anc to a leyer of wax on
the stage until the tuwo wax surfacas malt, whan they sre
quickly anc £irmly preszed together,

Tha surface of tha woodon £1illat 13 £ixst sorreted with
8 saw Or & scalpel]l and coated vith not wax. 7The blcck of the
tissua is than sttached to tho wood in & mennar dascribed carlie
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The woodan £111:t is thon mountad in a clemp type holder on a

microtoma,

(1) Pix the block in the block holder on the microtoma in

such a position that it will be clear of thz knife whan this

ie in positicn.

(2) Turn back tha food mechanism on th: microtoma slmost

8s far as it will go.

(3) ineert tha epproprista knifa holdar ond ccrec it tightly in
position, check that th tilt of the knife ig sat at a correct
angla (if this is adjustable), 1If it i3 intenced to use the
knife oblicualy, the movable knifs holder should ba adjusted

in the dnasired positican.

(4) Mova the block holder forwerd or upwerd, or adjust

tha fa:d mechanisn until the wax bl-ck 13 ~lmost touching the
knife. Ensura that tha shole surface ©f the block will move
parallel cto tha edgo of the knifo, and that the leading adge
of tha block is a,mnst parallel to the edge of the knifs in
order to @nsure & straight ribbon of cectione.

(5) Tighten all the adjusting screws on tha microtoma. Faults
in section cutting aras most freqguantly due to the loocsahess of
the bloeck or tho knife in the cerly stages of saction cutiing
than to any othay resson.

(6) To trim the block sat the saction thicknass gouge to avout
15 microne and with the rough knifa - or one end of a large knife
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which 1» kept for trimming « in positicn,. operate the microtome

until complete sections of tha tissucse are being cut.

{7) Rroplac: tha rough kinfe by'a sharp one, or mova the knife
to & naw positicn, chack that it is scyewed tightly in position,
Back the fead mechanism block a littla to allrw for slicht
differences which elways exist in differant knives, anc even

in differont parts of the sama knife, Anply 4t to the surface
of the block and wips tha surface fre: of water? this is optimal,

but makas £lsl. aven sections assier €o cut.

(8) 3ay the ghicknesy gaugas

For routin: work & microns will give modorable thin
sgations with aase of cutiing.
(9) The microtome is now oparated until complota sactions are
baing cut.
{(10) rRcutine sections may be leid in small cardboard boxes or
diractly foloatsd on to a elide. Small cardboaxd boxas on
which the aunber or the nane of the tissue 1s marked in pancil
arae usaful
(11) cCutting is nomzlly only continued until sufficient parfact
sactions have beon produced, The frae end of each ribbon is
supportad eithor with £ine forceps or with the fingers until
it is about 18 inchas in lanhthy tho ribbon is thoan freod from
the knife by bringing e dlessecting needle up uncer tha last
sactiun, It must be aklowad to touch the cutting adge of
tha knife, The sactione are than laid on back paper and should
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be £ixed in position by gentla prossura with a ginge:r at
sach end of the ribbon to avoid tham baing scattared by
stray draughto.

Taring cutting, paraffin wax enbedled sactiong becoma
slightly craasad, Before boing atiached to slidas these
criages must be removad and tho saction flattansd, snd this is
achisvad by £loating them on werm water (S0=60°C), by cno of
tha following throe mathode:

/

Tharnmostatically controllad baths with insida colouraed
bloek ar: maintainasd at a temparature 5 - 6 dogroae below
tha melting point of tha parafiin vwax, or an anamal or ¢lass
bowl £illed to the brim with 8 corrsct tempsratura may be used,
air bubbles forming on the bottom of the dish must be dielodged
with f£ingers or by vibration,

sectiona are dividad with a scalpal inteo langths convenient
to go ona slida, usually single sacticns or J=4 amall sections.
Room must ba laeft at each anc of ths slide, for & label or one
sicdo, and gpace on thae other side to ~revont any difficulty
whan exoaminine thom undar the microscoie, It s rorfexsble to
lsave 3/4 inch for tha label and 1/2 inch at tha other and,.

Th= sactions or sections exe lifted off the hanch and on
to the surfaces of the water by inserting tha point of a dissectin
naadle into the wax at one and, care baing taken not to damage

the tissuas during the poanaration,
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If crecases in the saction do not disappsar immaciatoly
after contact with water, dissecting neaxdlas should ba usged
to tases then cut by applying ona to sach sida of a crasse
with a gauntle prssuura.

A citoar or alouninisad (the albumin is r~rapsared by mixing
albumin of the aff with glycerine, and this is8 applied =8
2 vary thin coat on to the slidas and sllowad to cry)., Slide
is half suomorged in the weter, and with a dissecting needle
the seoction in brought into contact with it, vith the needle tie
saction is thon orientad on the slide by withdrawing the
slide anc bringing the flatieinsé section with it, It la
important that only tha wax 2dga b2 truchad wit’' the neadle
and that this operation be carried cut vhils there is still
water on the alid:s., The glidas {9 then sat in en upright
rosition to drain the mounted sccotions may thon be laft in
tha incubator at &8 temperature of 37% wraornight to dry end
are yasady for stalining.
ok _ mathods

Hot ategas are avallable comaarcially with a gpecially
shapec matal top which is haata: and maintained at 45—50°t.

A clear or aluuminized slide is laid on the hot stage, f£looded
with distilliad wate: anc thao section or sactions are leid

on the suriace of the watar, Creases should be teascd out
with naadlee or forcaps and the slidsas left for a faw

momonts to got warm. The craase will flattan out dus to

the h=at, Whaen complately £lat,the slide i3 remcved from
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the hot platae, tha axcess watar {s dreainad £f and the
saction oriontad intc the correct ~ogition., It is than
raturned to the scage, ssction downwvards to prevent dust
from sattling on it =nd left for 30 minutes. The sacticn is

then roady {o0. stalning.

& clean or albuninatad slide is floocdad with distilled
watar, sections are leid on thae surfiece and with the major
creases removad the slide iz held cvar & bunsan burnar for
a seconl or two to slowly warm the water, If ngcassary a
gacond hoauing ie givan out the wax must not ba meltaed
during this oporaticn, The craeasas will £latten out during
this procaes, following which the axcess water ie drainsd
off and the slidus put into the ovan at a2 tenparaturs of

37°¢ ox 569 co drye. ‘Thae suction ia ready for steining.

in ctaining and mounting psragfin sgctiongt

(1) rRomoval of wox with xylal (1) Hydration with
gradad clceochols (3) staining (4) Dehydration through graded
aleolols (3) Claaring with xylol (6) mounting under a covsr
alip.

(1) Lemovel of vaxs

Sactione are rlaced in xylel for i=2 minutes to
disscnlve tha wax
(2) Hycrationy

Tha saction is teken out of xylol (it should
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appaar quita claar) and it is trensfarxred to absolute
alcohol fo: 1 minute, whon it will bacome onaque.

The saction is ramcwvad from avsolute alcohol drxainad and
placed in SO per cant alcohel for 1 minute,

Sactions £ixad in formation should be ram-ved from
alcohol, pleced in pleric slecochol (Saturatec solution of picerie
acid in slechel) for =10 minutes, f£ollowaeC by tho washing
in the slids tray for 10 minutas., The sactions are then
transforrad to %O per cant alcohol of 2 ninutaa.

(3)_ssaintngs

(a) =licas are transferzad from O er cent alechol
sitor hycration to hammetoxylin and lelit for 10-40 minutes.

(b) »lidas sftar cdrainin, off & .caszs haanatoeylin, era transfarra
to thae slice washin; thay an wvashed until tha sacticns are

vlue (vhen £iret rmovad from the hasamatoxylin thay are pink) .
This takes #ucut 10 minuces in tep watar an? is kniwn es

*pluing sactions®. (c) Sections sre dipped into scid alcohol
whaza thoy are agitated for a few sacondc and yaturnad to th
slide washing tray until blus again. They sh uld be obsarved
unuay law~pcwex of tha staining microscope o Mmaure that they
are sufficiantly difigrantiatec, (d) If cthe soctions ‘
ara under diiferantistad it 1o egein v 'turned to the scid alcohol
for 8 short periods if ovey diffarantiatec (nuclai too pale)

the section is rinsed in distillad watar and returnad to the
hoamatoxylin for 10=~1% minutaes,. (e) Sactions which are

difforontiat :}d and blusd arn tranasferrad to 1 per eont
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aosin for 2=4 minutas to cotifiterstain them.
(£) sections are transfar:ed from eosin to the slide washing
tray for =4 minutes, this will differentiatad the acosin.

(4) Dehydrations

(g) after draining, sections are transfarrad £fron

the slide washing tray to 90 par cant alcohol where thaey
are agitatad for 10=15 seccnds.
(h) £vom 90 par cent alcohol they are transforred tc absoclute
alcohol I where they are agitatad for 10~15 sacénds.
(1) They are then taken from avsolute alcuhol I to assolute
alecochel II for 30 saecondd.
(5) Clgexings

{j)sections should be transferasd from ausclute alechol
I1 to xylol I and laft unicil complately clear for 15 seconcs.
(k) sections are then trasfarred tc xylol II, when clazr, from
which thay may be mounted.
(6) Mountings

Mountants:

Histologival sections which neec tc be sxanined for

anvy laonoth of time ox to be stored, nust Le mocunted under
a covar slip. Thare ara genaraily tvwo neln clasces.
(1) Agueous madia (31i) Resinous madia. Cenada Balsan (rofrac—
tiva index 1.52) a resinocus madia is & comionly ugad
mountant. It is obtained from Canacian fir tre2s. Canada
Balsaw is géound in a mortar anc pestile until f£rac Oof lamnps

ané dissolvad in xylol to 55 = 70 per cent by weighte
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(1) Rectamgular cover siips ars wiped with goft, fulf:less
glass cotton,

(m) A covar slip s ledd on a blotiing papary the sacticn ig
rmoved fran this -ylol, the surplus gylol 4s ramoved by
wipin. the Lsck of thae slide and around tha soction, leaving
@ maxgin of ab.ut 1/8 of an inchs this stage shculd ba quickly
completad to avoid the section fyrom dryinge

(n}) Ona or two drops of Canade Belsam, (daponding on tha siz9
of the cover s8lip) ar placed on the sections.being laid 8lng
tha middlae of the sactich to reduce the likalihcod of trapping
alr vubiles,

(o) The slide is quickly invertac cver the covar slips ona ::nd
is placad cver the bl-tting paper snd the other end slowly
lowarecd until the balsam touchas the covoa: slip. The balsam
quickly sproads unde: the cover slip anc the slicy, vith

the covaer alip attachad it is -gatin quickly invercal and the
covar slip quided into place with o cdiggacting newdle.

An altorrative mathod 1s to put tha mountant on th-
scction as dascribed, place ono end of the oovay 8lip on the
&lide (Class of the soctdan) and with the aiG of a dissacting
neadle elowly lowar the cover elip in ncgiti n,

A a5t

Alr buboles may be expressaed by gsntla pregsure on the
cover slip with e dissecting ne~dle. then thoerxae is morxe
than one air bubola in tha mountant it is gusisr to put the
slide back into xylcl (which will romcve the cover alip)

and ramove t“ g gactione



Ecutine stainloges
rematoxylin and ecain is the mast popular routine suein
ané the one duvisad by shrlich is tha most populax bacaused
of 1 8 curability, sasay Gifferentiatica anc comparstive
pag anancy .
AR & countar stain 0.8 « 1,0 par csnt aguaocus solution of

water soludlae eccin is gonorelly rraoferred t© givs & more

daformativi picture.

steining time 3040 minutoo

Haamatoxylin 5¢

Akgoluta eleohal 300 mle
pistillec wveter 300 ml.
Glycerol 300 ml.

Glacial accoantic ecic 300 mle

PPotesciun alun in axcags.

Exsoaxasions

Hoematoxylin should ba diszolvad in elcchol anct tha
other components &dced in the oxdar given. Finally potsssium
alum is edded while the sclution is shakon until chexa is
a deposit of alum crystals st the gtoek containal.
Glycerol ie said to give acka evan provise etaining and
to stabilise the stain sgeint over éxidstion and aveporstion.
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Afrer ppeparation of the stein it must be kept in e
loocsely plu ged botile in a warm encd well a lit place
(window sfil) until tha oxjdation of the hamsatocylin o
hsamatein had taken place (this procass s kncun as
ripaning) . This will take 1=2 monthe,



APFENLIX IV

FOOD INTAKE (IM GRAMS) OP TWE INDIVIDUAL RATS ON THE
ATHEBROE NIC 1YIsT

Croup I 1. 47.49 51,33 94,37 39,78 55,07 62,02 334,43 55.7%
2 2o 45485 30,41 54443 S3,77 00,18 63402 333,13 55,32

3o 47,42 30,61 83,75 36477 59421 324560 380,36 5% .06

4o 47420 31429 54448 39,36 59,78 63,01 338,08 838,98

3¢ 48443 50427 54,05 50,48 60,28 68,08 338,39 $5,50

Be 40424 49.06 32,59 56,18 58.49 61.89 327,22 54,34

GroupIl 1. 47,33 49,00 S$1.34 83,30 38,63 81.08 322,68 33,78
20 45,86 47,350 49,73 37,88 54.84 5784 308,65 $1.44

e 45487 47,28 48,70 $2.54 34.7% 56.97 306,23 51,08

Ge 46,40 48,92 30,94 $6.14 53438 57,99 313,73 52,82

30 45424 46,74 48,71 32,82 34,08 57,85 333,17 $%.88

S0 43.14 47,38 48,88 32,60 53,99 $7.61 308,68 30,98

GroupllIle 63,51 47.85 49.89 52421 54.84 57,96 308426 31,36
20 46,11 "033 4%,40 5303“ $53.04 $8,72 300,44 $1.37
3¢ 46,32 48,23 49,97 52.3% 34,54 37,37 I L,T8 51,63
4s 46460 39438 50,36 51,16 33,80 59,12 314.32 32,42
Se 43449 48,06 45,02 32,92 54,36 53,50 308,38 51,39
Ge 48,03 50420 51,21 34,07 56.47 355595353.55 53,38

CrounIV 1. 46,03 42,03 49,04 $2,.28 34411 56,19 300,54 51,59
20 45,47 48,20 50,29 53,12 34,01 57.55 108,64 31,44
3¢ 45482 48452 30,03 372,73 54,97 38,91 311,35 81.72
€ 47,89 49,80 30,75 52,068 54,32 535416 313459 913,26
Jo 46,86 47,01 40,42 52,18 54,43 39,32 307.44 31,24
Os 44,86 66,27 49,29 32,94 35,49 36,03 I0BL3T 21.40
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FOOD INTIKE (IN GRAMS) OF THE INDIVIDUAL RATS ON THZ
EXPIRIMENTAL DIST

Groups BT 0ot s o i e s s i oo S

“““‘I--‘-*-““‘””---“-ﬂ-‘-’~~
» - -~ -

Croup X 2 67.72 T2.75 7718 $4,0° 92,87 99,39 493,93 82,33
As 68443 72433 77,54 84,36 2,08 90.67 491,98 82,00

Se 066,93 72,76 18,00 85,33 92,52 98,62 494,72 83.37

u 3. 674,11 73,43 79.14 84,22 $2.38 99,30 496,28 82,7%

6e 65405 70046 T7,85 91,54 98,10 §8,10 478,23 81,37

OFoup IZ 1. 64262 71.11 76,52 82.00 88,58 54,69 478  79.67
20 834098 07,36 72,91 90,32 B6e03 23,91 463,58 77.26
s 39.%99 66,79 72,15 79,72 86,13 92.78 487.46 76,24
Go 6134 67.00 72,11 80452 87.71 94,06 463,44 T7.24
Se 61,53 78,062 73,13 91,28 85,99 94,16 464,73 77.46
6s 61,00 67,27 72,66 80,81 87.44 93,91 462,99 77.17

Growp IXI $e 60,90 64,3 68,08 75.31 90.4% 85,49 436,353 72,76
‘ e 61468 63,68 70,25 82,03 87,22 76,43 443,31 73.97
Je 61470 63,54 69,73 79,38 51,30 856,78 440,03 73.44

4o 62426 65,56 71,38 77,77 82,97 57.86 447.3 74.63

Se 00,03 65,23 69,82 73,90 80,71 86,86 498,77 730 10

6o 61472 65,42 70,28 T7.16 81,48 56,35 442,89 73,77

CEouUp IV 1a = = = = e = e =
20 38,72 64,55 69,36 T4.27 79.35 84,68 431.6. T1.94

" 3e 60,08 64,99 68,90 74,60 80,42 86,7 435,29 72,55

fs 539.:9 68,07 "0;33 ?50’1 82,30 87,46 441,92 73,68

Se 59,09 64,43 60,86 74,93 79,61 5,92 433,64 72,27

Go 39,04 64,99 '!0.13 T5.59 80,10 33,10 4236,.7 7.7

W EEE NN SRS NE SN ERWN NS SRS WSS RN

t
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WRDOHT GAIN (IN GRAMS) OF THE INDIVIDUAL RATS N THu
SAPERIMENTAML 11ZTY.

il B T I R I T o
PEBICHT GAIN IN Ghams
Fat No, wwenn M e e T R SRR S e———"
2 12 IX1 v v v
wank woek week weak weask wesak Total | Mean

.“Q'“ﬂ-‘“Qﬂ“--‘-----ﬁ-“ﬁ-‘-.

Groun 1, - - - - - - - -

P20 2.5401 5.3 6.0 4.7 7.7 3t.e 3427
Je Zed 448 3,2 57 647 7.9 32.3 5038

doe 2eT7 402 6,0 6ol Ge3 TeB 33,3 3.55

3¢ G022 40) 3,7 5.9 4.6 9,8 33.% 3451
e 300 444 4.8 1062 113 6% 40,7 678
Groun e 349 3.8 7,3 4eo8 8.3 %,.8 3245 S5.358
20 307 466 306 705 8.3 6.9 3448 3,77
Je 6l 343 742 47 3,9 o8 27.0 4450
Qe 1.7 3B 3543 Be?2 ded 042 28.8 4.7

30 2,7 Go) 8a3 606 Te2 46 -8 5623

Goe 245 9 03 369 4o 449 23,1 3,35
COOUN 1o 6P 3ol 442 447 546 543 7%.8 4430
FED 2, 603 342 40l 4.0 8.2 3,6 27,3 .55
e ded g0 JeY Aed 40 5.9 2648 4,47

he o8 145 4.1 $e9 449 4,42 46,0 4,33

B0 1e® Se2 244 2.1 1.8 4, 1641 2408

Go 206 4,0 35,3 o1 %47 2% 15.4 4.23
Groun le = - - -~ " - - -
IV 2, 240 340 349 447 8.7 6.8 2842 4020
de 303 303 4,38 3e3 Ged dod 24.5 4,08

€e 642 208 3.4 Jel Se) 4.1 4.1 4.12

Se 103 28 o8 3.7 5.6 13,6 2441 44,02

Go 28 Jo® 3B deT 441 5.2 24,2 4403

LR IR B0 BN BE BN IR R BE BN B B _BE BN OBE BE BN NN BN BN BN N NN B OBE R W W



APP H1IX VR
HERUM CHOLAMTEHOL LVELS oF TV INDIVILUAL RATS IN THB
THO PHASRS OF THE BXPERIMENT (mg/100 ml of BL- D)

L B B B BN BE BN A B BN BN BN BN S BN BN B BN BN BN B BN BN N B AN W BE NN BN

rtherogenic Dperinantal

Qroup YA T AN G O WA W R WD AW W DWW
30 days 4% Oaye 15 deye IO Adays 43 days

¢ | 212.8% 290 o L -~
2 2073 332.3 207.5% 240,0 22040
3 180, 208,75 280,00 24643  240,0
4 273 223.,0 270.,0 253,48 2323
5 157.2 213475 2723 243.0 257.%
8 21430 ICCO aT7.% 237.8 23,0
b 9 4 4 178.,0 2973 2647.3 220.,0 177.%
2 21249 33040 2373 2175 1800
3 24213 292.5 23040 20040 182.9
L 13,0 09,0 2054,0 207.% 1832.9
5 280,0 317.8 235,59 227,83 205,%
6 197.% 312.,% 20243 212,% 180.0
112 3 238,0 32243 232,8 1879 162.9
2 23248 213,73 200 185,0 169.,0
3 2350 308 40 217,.% 177.0 157:3
4 265 .0 320,0 43040 180,0 170.,0
S 23540 322.9 200745 105.,0 1530
6 2275 347.5 237.9 175.,0 163,0
v 1 20340 325.,0 - - e
2 22540 3300 200,0 152.% 1300
3 1775 33840 157.9 155 4,0 135.0
4 1973 295.,0 1900 160,0 143.0
S 81i.5 X08,75 13040 142,93 1300
8 19040 3239 16540 157.,0 142.%

LR B BN BN BE Ok BN BN BE BY BN BN BN 2R BN BN BN OBE O BE BN BN NN BN BN BE BRI BN IR AN J



