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ccromry heart dittase and the catastrophic 

ooapUMti«a« a r li la i  s« it *  eonsti]a«oe« are Major problem* 

feeing modern society. Unlike la tb* advanced western 

countries* precise data on aortality and morbidity manned 

by heart di*en*e covering the entire country in net avalInbio. 

It  1* however oa the Increase in eeeietiee moving towards 

siv lUsatloa (slid* 1974). Statletlee from major hospitals 

reveal that ooronary heart dineane in becoming a modem 

apidaoia (WHO, 1078)*

Incidence of aardievasaalar dieeane vnriee eidhly 

among pereons from different geographical mgiean and of 

different habits and mode of li fe  from the name region*

While thin taae brightened hopes* an lea* more information en 

this relational*ip i*  available it  nannet he fe lly  net 

(Malhstra* 1070)*

Cere nary Heart Dissass i* ttan«a to be the fomneat 

eaase of death (about 40#) among mod leal emergencies in the 

madras Ooverament Hospital (benthllnathaa* 1979). There ie 

a growing body of theagb ehleh eoneider* sudden death ae an 

entity intimately eeoneeted with Coronary Heart Dieeane 

(Tbonpeon9 1070)* In feet coronary Heart Dieeane resalt* la  

more deethe and dinahllity than eanoer* diabetes and a ll  

infsatienn and accidents oomblnsd (Heart Nava* 1977)* that 

in neat disturbing* in that rapid industrialisation*
n

improved standards of living* effective control of infections
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d liM tff and bat tar health ears# should rn u lt  In 1noreases 

la the proportion of chronic diseases like eardievaseular 

dlMfttes Halting further technological and •oonoaio adfnaeti 

(Plea, 1977)*

coronary Heart Disease debtIliatee and incapacitates 

people at the height of their professional careers* Xt ,

deprives the country of Intel Ugentla ef eeaeeaed and 

experleaned leadore, which liab ility  to a developing nation 

( i » ,  1974 and Thorogeod# 1990)#

specialists free the world over agree that the basic 

Mute ef coronary Heart disease le atherosclerosis (Heart 

Neva, 1977 and 1978)* Atheroeelereele reealte f n «  a 

eerie# of changes la  the Inti no ef arteries caused by total 

aeonaulattoa ef fatty Material and flrbone tisane, d tempting 

its  ttornal arehlteetnre ( Kagan# I9T7).

Xn the light ef eeveral eaperinental# epldealelogieai* 

and n llaleal investigations# it In generally accepted that 

the risk of developing coronary Heart Disease la faailiee and 

pepelatlen groups is positively eorrelated with the level ef 

eerna cholesterol (Carole# 19T6f padaavati# »T7| stealer#

1978| Oepalakrishiian# 1979 ami Harnot# 1979)* This risk# 

independent of other rlek fas tore ie relatively snail at
i t

levels lose than 390 -  380 ng/lOO at hat laereaeee progressively 

with each inereaent In the plane cholesterol above thin 

level depending open age ( aericnn Jotsraal of Clittleal 

nutrition# 1973 and Heart dene# 1977)* '
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In the light of itw ra l MperiMiitAl, epldeaiologioel, 

and ol inioai investigations, it  la gaotrally accepted ttiat 

too risk of doveloping Coronary Heart Discos# in faultis# 

and population groups in poo it  ire Ip oorrolatnd with the 

lovel of serua cholesterol ( a r a i « t 1078} Padnavati* 1077) 

Slaaltfi 1978) uopaiakrishaan, 1979 and ilaroet, 1979)* This 

risk* independent of other rlak faatora la relatively snail 

at levels lose than 930 «* 350 ng/100 ol hat inoreaeoa 

progressively with oaoh Increment in the plasma oholeatorol 

above this level depending open age (Araeriean Journal of 

Clinical Sutrt tion, 1970 and Heart flews, 1977)*
•

The faatora aontributing to atheroeeleroeie and 

coronary Heart iieoase are already present in adoleeeenta 

and young people* Preventive measures dire©ted towards 

proper aotrltioa and healthy l i fe  habits seen portionlarly 

important in this reepnet (mw9 1974) Plea, 1977 and 

Tkoregsod* 1980)*

$arua obolesterol concentration eaa be onooeeefully 

reduced In a great Authority of people by dietary 

modifications alone (Heart lam , 1978)* several studies 

hove widely emphasised the offsets of different eenpeaeate 

• f  the daily diet on the levels of cholesterol in the body* 

dele of nutritional faatora snob aa type and concentration 

of dietary fat, type of oarbohydreto and dietary fibre in 

altering plasma eholeatarei and triglycerides have been 

widely published (Reiser, 1979 and Krlthevsky £| a l.«  1975)*
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Mere recently dietary protein hae been resegnieed for 

its ability te alter ptasaa cholesterol love la. almal 

protein hae :>eea associated vltb bleb and vegetable 

proteins «U t  lee ebeleeterel attributed to aaiao meld 

composition (Carroll $± ai.., 1979 and Yadov ||it I9 ff)«

Palace which are bit an ja r  eeoreee of protein in 

Indian dietaries, bare been of intercot booanee of their 

ability te aodtfy ebeleeterel concentrations. Hyp** 

choiceterolenle effect of Bengal gran hae been related to 

the proeenee of the fievenold Meehain A (NHft Z0kffl9 1978)*

Matbur a l» . (1969) reported the effect of beagal 

gran ae ite blading of bllo acids inducing increased 

esc ret ion of natoral steroids and dcereascd endogenous 

production* baddy (1993) and Kalathi (1967) observed the

Seal || a l»«  (1978) baa observed the morphological 

elnllarlty of Bengal gn a  vltb estrogen in hleteeheaieal 

studios of rabbit tisanes*

ubithralebba (1980) studied tho offset ef red gran 

and beree gran on obolootarsi level using albino rate and 

observed that bores gran bad a better effect in levering the 

ebeleeterel level* she eonolnded that this nay be dne to 

the fibre content* The limitation of the study was lack 

ef tine*

ebile a fee etodies have been conducted to evaluate ** 

the offset of pulsesv tbs offset of processed legenee on

4



«

ill* physiological paraastsre bats not been At U r  exploited* 

Tbs min obfootiro of tbs present inrestigatlea i u  to 

evaluate tbs offset at ram sad roasted i*sngal£ra«9 oat of 

tbs ooat ooronljr ooassatd logon** oa sons physiological 

parameters ia albino rats* Speoifieelly tbs sholastors1 and 

triglyceride lowering offoot of raw and rootled eea«algrss 

and tbs tilstepatbelogtoal ehan&es of heart, aorta and liver 

waa iawestl*ated*



■ M»|V.

■ ' tu  nwnm or brmmmm

Xfeo Uttraiur* portal a JUv to a&ia atnSy an **»• 

affaot of ra» ai*5 reootad Saagal graia «  * «*•  p&yaioloistoal 

paranatora in albino rota la dlaenaaad andor tha following 

haatiinget

A* sffaet of no»*»atrUi©aol rtak faatara in 

atharoaolaroaia '

B. aota of dlatary foe tor a In iaerwalng tho 

aoeleataral and irifilym rUi levela

C, SatrlUoaal ®n« roluted foe tor a loworlng 

aboloataral and Ifiglj'ow ia* lavola *

B, raropaotlva of peleoa in proven*lag tqrpar 
oholoa tarolanta*

r n tm u -im * ,.g im a u

Anuifsit of the epldeuiolo.ioal data roosttelatad 

aa n roanit of aataeelva ettniioe, two led to tne fo ran lot ion 

of eertaln "rlt*H fro tore** aoao najaar and aono minor, aoro 

revere! ble and aono Irreversible. Bi$»etseead bora are aono 

of tho canjer noronatritiosial rlak footers*

w»aia<irni.o«a i  r l»*  t x w t  W iw w liB M im

B rt»f cm >m ttroUal«i

Cholesterol a proouraor of atoraid horaono and bile 

notd ia an iasrlalaated rojor faetnr tn eltroreaatoao •  a
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arterial dlMA«9 (W  latyre , 1973J Theapeoa, i»T9|

ceapar 1980)* eltvslta l0f « l  l »  a risk faator la

tsrilao heart disease (^M fieat Journal of Clialoal Votrttlea* 

lStd) heart i£«ws» 197?). atodtoe la  Uni tad states and

elsewhere hare obntvatarlsod hyt>eia*ieleaiero leola as a risk
-

faator la  the developsMnt of coronary heart dlaeaealJeiariiel 

of A frican  Diatetia tesoelatloa, 1974) aad atyaeardtal 

lajarotioa (carIson t|  4 >i 1972). Elevated blood 

cholesterol levels believed to reset It ia  aoro rapid and 

i « f « «  dovatopcoat of al theroeolereele (Kutrltioa EoHaoa* 

1973).

Rl*vetion of tores triglyceride itvela aro 

independently re la tad to a thereadero tie vatoakr disease la  

the papui&Uoa as a whole iKeea aiul Jarre it , 1979)* 0»$»

atadloa have rooonissd the iaerettsed aaraa triglyceride aa 

a risk footer la  coronary heart disease. Platts 

trlglyoorldee ears oore taper taut risk f<u> tor than 

ohaU>«tarel|4AftAf 1974). increased atroa trlglyoerlde 

la aaaoolatad with coronary heart disease (Deeds* 1979). 

Atewa?! matosl of ops la Relieved to have

oontrl hated to the patient's sooore hy pertrialyeertdeeia 

(Leneet, 1979). .

• •



Direotor General, tflfo has stated that hypertension la 

a slloDt, secret threat to too health of people around the 

work! {Heart Kewe, 1978 and takslualiCGnthaa, 1978)* 

flyportenalon oeooonta for 18 — SOli of cardiac oaaea la India 

(Heart Nava, 1978)»

f&aeatlal hypertension baa boon aa soda tad with 

high prevalence of raised aortic lesious and iaareaaed heart 

weight (HO Chronicle, 1974)* High blood proa sore ftsoata* 

aa topertaat risk factor after 80 years of age (Carlson 

and do ttie r, 1973) «JA94t 1974) • oeoi, standing hypertension 

definitely predisposes the huraan subjects to tosrt diseases 

( Baaoehaadran et a l.« 1974) gbaade&ar and Shivde, 1976)*.

Diabetes la asaimiated with lnorcaeod olaslf loation

of earonary artery and in ooabination with hyportension 

la associa ted with Increase in raised coronary losioas 

(m o  Chronicle, 1974)*

ohosltvi

Obesity is related to accepted atherogenic triat 

i no India; fcypertlpidsnta (dortatrios, 1979)* Obesity is 

associated with reduced life  expectancy and is largely doe 

to sxosas cardiovascular aortnllty, cardiovascular risk of 

obesity is largely attributed to athero&eaio aeooapaaiasnta 

(8icons, 1979)* Concentration of scran oholesterel and
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triglycerides wore greater when aodrogealo iM lo ra  were 

pr*Mnt and vara eo m la lM  with adiposlty (Allard and 

Ueulet* 1903). la oeapartsea of the obese with tbla 

•Ubjoot* the forcer were found to hove acre eoroaayy 

atloroM ltroaU (mm ebroniola, 1974). Obesity io a 

predominant factor predisposing to hyper choiceteroieala, 

bypar triglyoeridenia diabetes ta llito i, hypertension aad 

therefore emerges oa a important eaose of atherosclerosis 

(mxm, 1074 and dafsapathy* 1079)*

nedueed physical activity baa boon reooniaod 40 a 

rich factor la  coronary heart diseases. hook of physical 

activity cay be tha aafor footer deterainitig hypertriglyceridemia 

(JAB*. 1974) *

"tlardworh aever hurts a healthy hetaaa heart* was tha 

dlatoa preached lay tha lata internationally icmm 

cardiologic £ «3r» real JPudley Chita* gxoroiee tv«vida« auah 

aero than a any cf apaaiag calories* It help* la  active 

elretilatioa and lover toe oho lea tare 1  level* Zt atinula tea 

tha paeennkar end so fata are hmit rapidly* Zt provides aa 

outlet for tensions (Heart Hava* » ? «  and Havefeld £& &&.*,

1979)* ftlefcay at nl. (19T8) are of oplalon that awarelea 

does not have a diroot of foot on coronary mortality aad 

aorhldtty hut that trio offset io cod la tad ty lower level of 

other rich factors*



Dr* Paal taphaalMd thtl rigorous nsags ot largo 

• m U  rotard a U «m o l» rM l«  by itgoron* panping of blood 

and tcaop tha vita t it t r  of altla*

1980 Dad boon dodtoatod by wtw and International 

society aad Federation of Cardiology ao "Antioaohiag" roar* 

Slogan si von by mo la *ftootring or ttoalth9 tfio dioitt la 

yottro** 38# of doath froa oardio vaaoular dlaoaaa 

attributed to • no king (iioart Nowov i960)* Vlooanatbaa (1090) 

point* oat that oortality ratio la  hoary aaotcora la twin# 

that of ataHMoktra* •

Satklag onhanoea high blood pressor* aad annus 

aholoatarol* Nadloal aoi*ntiata aro of tot opinion that 

aaoking ini tl a to* oynpathotio dicoharga of oortain ohoaleal 

ooapoando ohioii nay bo involved in pathogeaoala of aooto 

ooroaary haart dlaoaaa oronta (iioart hewo9 i960)*

oopaiafcriahaatt (19T9) ooggooto that pornosbiiity 

of piaooa lipid into tho artorial oall my ba inoroaaad* 

Cfconieolly by earbon noaoxida aa a roanlt of tatU ig*

both oigarotto oaohlng and alcohol ooftaanption in 

ra&nlar and oawoaalva anotsnia oan oaaao ayooardlal danago 

iOT9)* r’anesoivo aloohol oonoaoptlon «*y haro 

a diroot toxic offoot on nyoeardian roaulting in aloohol 

oardionyopathy* i’hia ha* boon U nad  with 3 aajor riah
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factor a of heart <U««ftM| lipoprotein 1 m l,  blood pressor# 

aad saokiti&i Fiona Id E.baporte gJL*» 1980)* Kagan (1977) 

showed that alcohol eonouaption was assooiated with aortic 

and coronary olasifieatien* Association of e l im t t f  

hacking with coronary lesion was d «  to associated alcohol 

ooaeunotion («H0 Chrenlolc, 1074)«

t l l l l t  stk (*998) found a poeitlve correlation 

between daily intake of ooffee and the a n a  cholesterol 

level* it  haa boon found that people drinking aero than 

0 oupo of coffee per day ran about twice os treat rick of 

having aihoroaelcretie cyooardiol infarotion aa people 

drinking no coffee a ta ll (Voseoy* 1973)* caffeine riao the 

oholeetorol level (1978)*

ioa*B in child bearing age seen to bo protoeted 

froa cardiac heart diecaso, attributed to ovarian bonaeztee 

(urande, 1975 and Oerden || 94*1 1978)*

oeetrogen containing oral contraceptive! tend to 

raioo plaena lipids and lipoprotein while oonbinaticn 

type eentmeeptlve* rice places eholeeterel and triglyeertdas 

(Young, 1975)• Bradlor ot al* (1975) report that roduotion 

of high density iipe protein level in wonen nelng oral 

eoatraooplives depends on typo and dosage*
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Coopered to non ussre# ts»«r« of oral contraceptives 

shewed Increased cholesterol, trigyloeridee, Id>L cholesterol, 

VI4IL cholesterol bat M  cholesterol levels were sinilar# 

Tbeaa ware positively oaeoeiatsd with tba qaantity of 

oMtrogw component of the oral eontraeeptlve preparation 

(Uuieet, 1970).

i « r  tain el sweats for enaaple9 ©turoaiao, oopper,

Iron, Manganese9 slllean, vaaadian and sino smart beneflelal 

effest on oardlo vaeouler aystea while endnian, eohalt and 

lead have detrimental sffsdts ( Jaatronl, 1973)# *

Allen and Klevay (1978) report that oopper deprivation 

in rote Induce hyper efe ole* taro leala# raves (1978) spine 

that floor las eon tent reduced Mortality daa to t’Rl«

Clayton (1977) observed la  England a high negative 

correlation between oardlo vaeenlar nortallty and water 

oaloion* Crawford (1977) have aatabliehad wall the

aeeoelatlon between soft water and cardiological dlsardara#

other faataret

Sir wiliian oatar (70 year# ago) aa quoted hr 

Srlfeantia (1971) Hot stress and strain of etodern living 

and rich diet as aetiology for otheroselerosfta#
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Forodoht (1979) (grpottwilKM poftriy la  childhood and 

adoleeeenec followed hr la lor prosperity m u l l  la high 

oboleaterol values* Prolonged alar la high altitude# has 

narked oholeoieroUowerlng of root (Srivatsava §& 34 . ,  19 TT),

*• *»H <»* itttw g-iM teB-lt. h»m»m 1m .«iw .gftalaitarat
« bB M d w w M l  M w m

1 . tirn* and eono«ntrotIon of fati

Both quantity and qua Illy  of dietary fat hava aa 

important bearing oa oholoatorol levels (Grande, 1978)* 

copulation eating high saturated fat have higher ineldenoo 

of hyperlipidemia and ooroaary heart dleeaee than thofce who 

do not (Zetser, 1973| tirande, 19T3| $illlaae 21 a l*« 1978| 

Lorin $,% a l , ,  1977 aad JCritohevsly $% q l*. 1977).

Bartov fiJL* (1873), Nakadate, |975)| Padnavatl(197T)| 

Honour ft  a l. (1978) | Sreokuner et fe|* (1978)| Ooldsaith 

i t  ol (1973)i Joootot aad airardet (1979) reveal huttar, 

lard, palooil, eoya bean o i l ,  hydrogenated groundnut o il,  

coconut o il aad Mustard o il aro highly ntherogenie* Padaovati 

(1977) reported that dlota that lneludo a ooahlaatloa of 

fata from aaioal origin suoh aa dlotary products (butter, 

cream, ebeene oto.) have cholesterol raising affect*

Jaoctnt 21 Qk (1879) reveal that oh ole sterol cetera 

increase In the order hotter, groundnut o il, pain o il,  

suntlover o i l ,  rape seed o i l,  soyabean o il and hydrogenated 

soya boon o il In ite rata fad for one year* **
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Saturated fat diet results ia tee formation of oleio 

and palmitic teidc that ultimately give rise to eaters of 

fatty aoId with obolesterol which are highly atherogenic 

(uopalakrlshnan, 2979)*

JLaurio, oyrlatio and ^alsUio are Hare atherogenic 

(Vergroesen, 1973 and GopalAkrishnan, 1979)* Piet with 

hatter replooed hy aargerim  results la  atgulfleant fa ll of 

cholesterol ia adoloeeente (Yergroeeen, 1973),

Diet predominant la  oholeaterol rloh foods rales 

serum oholesterol (Turner, 1978)*

sxmsl, .ai.

Hajor source of carbohydrate are cereals, pulses, 

sugar, roots and tubers ( brands, 1978)*

Yadkin et (1984), (1967) and arhone (1974) rewsal 

that sue rose ie an Important faotor la  the developasot of 

Ctth, Inf 1'ioaae of oarbohydrats oa ssraa lipid levels Is 

exerted largely on trt&lyosride fraction (MIS, 1978)*

Krltohevstcy ^  (1978) proved that oholeeterol free 

purified synthetic diets containing ooooaut o il ( hydrogenated) 

with either glucose, fruotoss, sucrose or starch to ho 

hyperoholseteroleurio aad hyper tri^lyoerideraic. fie also 

reported that serum oholeeterol nearly doubled on diets 

•eutalaing fruoteee or sucrose aad laereaeed by about 25£ oa 

a diet containing glucose*

fsstmana et ol (1978) haws conveyed that long ten  

feeding of lactose containing diet to rate ie a contributory
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fMtor la  tbs aoouaalatton of cholesterol 1* sewn and livsr* 

IrtaM U  { 1978) says ptre tofiar or wbaat and potato raise 

plows* lipid la  ana ©capered with carbohydrate froa fruits, 

m a la t la *  sod ia^umi*

Afliwi protein has Moa assoeieted with high and 

vegetable pro tola with low cholesterol tow l, this 

differential offoot is thought to ho related to aalao said 

©disposition (dorroil &% £1** 1978 and 1978| Yadava £&., 

1971)# soloaw (1978) reiterate that diet with L-»Hlstldlno 

or areeanlo oold indue* hhypsroholosterelsnla* #

Leelnsssa $Xja£(  1978) reported that In rats fed 

different sources of protoin, the highest eonoontratton of 

eterol in faeooe ena in rate fed eoyatean aad lowest in 

those on hoof with normal diet*

liahadate <1078) opine that high easeln diet (t l# )

&ive e*ru® cholesterol value halt that of 11# diet*

i»oni et nl (1078) state that pulses stsoh as psns and 

lentil rule* oiiolestorol level in albino rate*

r serums (1970) showed that a mixture eons I sting of 8 

parts of oasein, tour parts of gelatin, 8 parts fish protein 

ooneontrate asnfl 4 parte soyabean protein gave e lower level 

of plasma cholesterol than eassla, when ted In cholesterol 

free purified diet*



le

Soyabean protein at 40?; level onused a reduction in 

eerittfl etioleeterol Ui« b ino«« f«d on diet* oontalalBg 48$ of 

animal protein (ICtta, 1903). sarlndaraath (1963) state that 

Inclusion of S> vegetable protein (wheat glntM) la basal 

diet having oaaeia oatised a narked reduction la aerna 

cholesterol.

namtow.

m<MUy (1979) and urubera et a l. (1979) implicate 

that nrridoxiai dsfioisnoy leads to atherosclerosis* Wilson 

st al (1978) reported that diets dsflatent la  vitamin B may 

prediepoee to athereeeleroels and Iqrperetioleeteroleala •

Bdaaa et nl (1974) have theerimd diet lodoeed hyper 

oholeeteroletula la  rats on vltanln A free diet, howevsr 

response le affeeted by ealt aisiare need*

Deficiency of eoeaayme 9 dlataleh heart*e pumping 

ability dee to deficiency ef bloettergetioc (Science Digest, 

1979)*

B&MmlUJi

juaslronl (1973) says that eadaiom* cobalt and lead 

have a detrimental effect* Allen et al ( 1978) and release 

Digest (1979) attribute that a deflotsnoy of copper 

lntssnllics coronary heart disease* Tarlnoaty and Altura 

(1969) feuttd lower level of magnesium increased arteryteae 

leading to vase conetriotion and death*



I?

U im y (1974) and (197S) hypothesised and la ae loose la 

tn/cu. ooatribute* to in* risk «tf cdstm UKurihnriM eft a l.

(1978) lalara ilia4 u raa  sloe levels lower in patients with 

nyeoardial io lanUoiu

e. a3it4Haflgi..aa8.sgtes«fl.a«.t9t .fcm d M  .s w ia t m o , w t
m alyoT td * fc»wtoi

FaU

Feiy at*»a turn ted jrat decreases eno les terol ( Vergroesea, 

19Tt| iHirriagton ^  Vegetable oU » like groundnut

o il, glngfUy e ll ,  •aai'lower e l l  are rich sources of poly 

unseturnted fatty aolda (OfBriea a l.«  1977| Sreekosar, 

I978f 1979 and dsestet et « l „  1979), nee

dial (1977) report sardine o il and oafflower o il deereaee 

derua cholesterol with la 33<44 daye of feeding la m le rate. 

Voa Lossoneay of ql (1978) report Increase ia nigh density 

lipoprotein cholesterol aad decrease la eery triglyeerldee 

with a aaokeral diet sapplenented with llaoleie ooid.

Pre&afcaaarl aad aundaroralli (1976) point eat sense 

odelesterol lowers store with safflower e ll  than with 

groundnut oil*

Jaootet (1979) shows that irate given groundnut e ll  

aad safflower e ll had significantly lew cholesterol levels 

then rats given pain o il or hydrogsasrated soyabean o il. 

senhi trt&lyoeridoa e:towed a similar tread.
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Keys (1970) and Tamar (1878) suggest that pepalatioa 

w w M liig diets low la e*treated rat have lower laeideaee of 

eereaajy haart diseace* Slaons £ ta l*  (*978) rain*tot© that 

plaeaa cholesterol l i r t i  wore lower la vegetariaa than

nee-vegctarlan foods*

iao iJoaald (1973) atataa that oreirn, gluoess sad 

•tamf! diet resalted In iaerease in triglyceride level« 

iruotose or staroh r©salted la  increase la cholesterol than 

glucose diet*

Bsrget £|l S i (I tW ) sad <Jaster £ i  « i  (1978) reveal 

fruetoee lowers places cholesterol*

Hoeml subjects and patisn.s with aiaor glucose 

intolerance give a diet with 805* carbohydrate showed a great 

Increase la  cholesterol and triglyceride of plaeaa liporpretsla 

frao lion concentration relative to the protein ooatent • darri* 

a Hour fora cassava* a staple food ia Nigeria dooroaeoa 

plaea* cholesterol concent ration (Ononogha et q l* . 1978)*

iOrdaan (1979) reveals that 9?& gelled agar lower# the 

liver cholesterol ia alblao rat fed 0  obolsstorol diet*

the insoluble poettnaoeous f 1hros interact with 

petals and lipids* The hydrogen ion fern and neutralised 

toraa of pootlnaoeous fibers containing specif io oat ions 

were investigated la  conjunction with aoldle sad neutral 

lipids (Ahstroot of Papers, Minnesota, U*£*A«, 1978)* *
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o & M m a ,

Carroll odd Carroll (1978) stats roplaesusat

of aataal protein with plant protein deereaaeo the piaaoi 
cholesterol*

/
7oo bossoaeay a !  a!  (1078) reported that a fish diet 

to hunan to luntoors reduced p la saw eheieeterel and 

triglyeeridee*

Turner (1978) eoggeeta loaanoat, floh9 poultry aro 

beaefieial In ohooklns Upld la vole In tho hood,

Salr <g& a i  (1971) and Sum (197T) reveal Yogurt a*!
„ | •

nilh have oholootorol loanring properties*

Kritchovsky « t  a l (1979) reported that rabbits on a 

oaoola oontalnlng purified diet ooaverted oholootorol to 

bile soldo at a slower rats than rabbits on o efiev dlot*

Haailtoa and Carroll (1978) showed In tenoral the* 

proteins of vegetable origin wore loss bypsrobolostsrolsnls 

than those of anInal origin*

Son! A l A l (1979) saya that Bengal gran has boon 

reported to have hypeeholesteroaloaio astlont the other 

eotmos Indian puiaee have Leon ooroenod for stellar offsets*

Uethur A i A l (1969) restates the sene and justifies  

this offset to ho due to inorosood exorotlon of oholootorol 

so bile acids end neutral sterols and dsereseed synthssie la  

liver* I

i
\



vhieh 1*^rpoobftleftitfolawit * l fw *  ot  aengal &raa 

« « U  Justified my be uediated throughout the bioehaaia 

present ia the le&uas ( ICH8, fflfT)# ‘

Algal pretela deereases cholesterol level has been 

found tqr erf hi (Central Food Technological beseursh 

institute) vorfeers (Hindu, 1079), Celtt£j> (1970)

arrived at the east*

Shaffer (1970) sites eertala fasts and hypotheses 

that ascorbic aeld defioionoy Is a eon trl hat lag faster la  

the development ef myocardial, sortie sad cerebral 

atheretolerosis»

chaahnii aad aaricar (1979) states that aeatral sad 

phospholipid fraetieae sere tnereaesd la  plaena and liver of 

cholesterol fed eeerhotle anluais ae eoapared to pelr~fed 

controls,

Ivanov (£976) states that lipaie aeld increases the 

uptake ef oaygea and daoraaaaa tetal eholeeterel*

Vitaoin A retards the aeonem lotion of oheleeterel 

(firduea, 1074), Aotivoted Mchydreehslesterel deereaeee 

eeran eholesterel oeaoeatratlea (Journal ef Feed soicnoe, 

1978),

ffilsoa I I  ||>, (1978) reported that diets defieieat la 

vltaaia 6 aay predispose to atherosclerosis and hyperoholes- 

tero lenia.



at

Ctmroaa £& g2,« ( WT3) anlntaftn that larg* doses of 

afoottale acid reduce b«tb fret and eeterlfled oholesttrol 

U te li*  bone baa been reported bjr ZCftlft (1998)* oittr 

( 19T 7) anbiitaiitinted the theory that damage to the artery 

vail by xanthine oxidase eenld be treated by folio aeid*

Kiobur gjt M * (1879) aftd« an observation on the 

effect of high fibre diet end found by 1 no reaping fibre (9$) 

In the diet the glucose level cans deem by 88$ cholesterol 

by 38# and trlglyeeridee by i8$*

Moor a (1978) showed that a diet containing 30  ̂ butter 

fat and 19$ wheat straw wne aueb leee hyderoholesterolsale 

than one containing butter fat and eitbr cellulose or 

cellophane*

Malinow (1979) showed that nniaals fed ea

eouaerloal ehow and cholesterol with a lfa lfa  had their 

veins clear ae against those given a diet without a lfa lfa  

showing shame terletie a throne to us ohangee*

Cellulose and bran are capable of binding bile aeid 

cholesterol or fat and night be the cause of iaereased 

steroid excretion (Van tiersteya et a l*. 1979)*

Ottiaa. oarliei

mimnt (1979) found that individuals she

totally abstained free onion end garlic had significantly
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biftMMT ltveii of M roi efcolaaterol, irigljrawia#*, 

n-lipoprotein* and p l»fp l»U j»ld i*

onloai

Gupta jjt aJt. (1900)* Mittal £| M * (19T4), Baaarkar 

,ti A i (1075), Oordla at a i (l»TT) report that oaioa aa snah 

8ag M M atial o il of onion reduce eholeetoroi lowele

•i^Blfioantlr*

uarH fl

Active principle aulphida #f a lly l peeaeceee eerfced 

oholooterollowering properties (aordla &!•» i»TT|

Auc.net 1, 197T| Jain at a l»# 1978 Saiaaai W t l),

Splaaeh etiwulate intestinal nieroflora to fora » w  

eoprostanel tram eholeetoroi (Iritnal £t &|*« **?*)•

ylnaori

oujral A IM *  U®*®) atatee that ftin&ar radoao aertaa 

and hepatic dhelestcrel by inaroaaing oholeataro1 excretion in

Taraorloi

Curouain from tumeric doereaee the oho lea taro 1 level 

(Baearkar £| M **

snuoaiiu '

David onfceofall (1978) rovealed that eapoBiae induce 

association he tween fifcra and bile aalta, particularly with ,  .

bile aalta and with atarola in general*

*
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Probucol la a lipophilic bl»-ph<mol that loners ssrua 

cholesterol ia several species. Compound SQ 10,901 lowered 

plasma ehalostare1 ia fat* fad nuresnl or hfparlipliM ie diet* 

by blocking tha biosynthesis af cholesterol.

Oral aaaayola deerease the eorua ahalastarel by 

Increasing focal bile acid and a tar el accretion (Lamar ^  a l. .

Bengal graa (Clear ariatlalaa) haa ha an showa to have 

a hypeeboles teredo affect la la n ra i species of aalaala

including (Matriar » 1093). It haa beaa

suggested that tais my ba related to tha presence of bloehaeiia

A (9, T'Mlihydrajqr 4*<-®ethaacy leoflawese and foraoaavetin

(T-hydroxy 4*-e»tho«y laaflarona) both of which are haaaxt ta 

hare estrogenic propertiec ( Bmdhory and White, 105 i, SIS, 

ICMHV 18 TB).

dypoehclcstarcaic affaot of Bengal gran la dac to 

increased excretion of cholesterol aa bile aelda and neutral 

•tarola and decreased synthesis la llaar (Mather || a l. .  

1099)*

foUab and Hungarian workers have reported that 

flawaaelds reduce tha aaaaaatratloa of lipids (1 no 1 tiding 

oholeatarol) ia  blood and tlaauaa (scabs 1970)

Sadyhow , 1979) •

liypeeboieeteralalo affaot of beagal grata whioh ia 

wall justified eaoy ba radiatad through the blachaala present 

ia tea le&aae (K M , 197T)•
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b*4dy iiuea) while evaluating tfte offset of egg yolk 

oonauu^tloa by rabbits on Io n a  cholesterol observed lowering 

effect of bengal gran on serua cboleeterol( *ie lathi g

ttenujr ( IM f )  observed the seas*

iiadhaven (19?i) observed tbs norpbslegloal similarity 

of bengal tram with oestrogen in bistoehertenl studies of 
rabbit tissues*

seal s i  S i ( IMS) reported that bengal gran to have 

bypoehelesterenio aetloa and ether eoaraen Indian pelses feve 

been sereoaed for sin llar offsets*



m *  EXPBiu tf3f?AL moGmtwx

Tbo aata ebfeotiv# of this investigation i m  to 

•mljrit and evaluate the ebolestore! and trlglyoerido 

altering properties and the ble to log leal ehangos of heart, 

aorta oml Uvtr tissues in albino rata M  roar aad roasted 

hoagol Aram*

vmoiMtngly the oroeedare adopted in thin invaatigatioa

covered tha following n«poetst

a< Selection ami preoesaiat, of leguaea

a* Formulation of dleto
t* selection end groaning of the aalaala

i>« Feeding the groitjo aad oval no ting tbs offooto 
of proeeesed Bengal tyroa

An aaaraga Indian diet which is predominant in 

cereals* paisas fora the major so tiros of protein (panllu&r*

1IT4 and novadaa, i&TS). Host pulses oontain about ao -  38 

per sent of protein* snbbnlaksbai ot al (M W ) reveal that 

green gran* ehikpoa* ion tils* eowpen* boons* peas eto* art 

trldely used in diets* 2a northern as veil as southern regions 

of India* Bengal gran and roasted Bengal gran are vsty 

ooaaoaly eonaoned* Proteins from vegetable sources have 

earned eieh publieity because of t s ir  ability to alter 

cholesterol lovels (Carroll a|** 19 TS) and Today ot a|..  

l f t f ) .



studies with Bengal grei (Methur et *1*, 1994) tktdhavan 

tS7t| Mathur, id ft  end noddy, 19 T9) green gran, bleak gran, 

sees end len tils, sent $t §£*, (1973) hers ‘mm dees is 

reveal that a ll these laser cholesterol levels*

this study was ai&wd at export nan ting with the raw 

and masted Denial eras (eieer arietenna)* fhraetieally a ll 

lotuses are oeasttaed only altar they Have been subjeoted to 

sons f«ra  et processing or other such as heating, boiling, 

ronstln^, soaking, sprouting, dehydration and atteelaviag 

(Bnbtt, Jf>T9 nod Chandrasektmr, 1979). 411 these netfteds are

known to improve ^lintebiMty, alter d igestibility , decrease 

a aatrlttonal faotere, reduce gas producing agentis and also 

covert sons v ita l constituents of the poises late stapler 

eeapounda which are iilti'sstsly beneficial nutritionally 

(lienor, 1002} hay, 1909) 1970) day a et at*, 107$) Baba, 19 T6 

aad Chandrasekhar, 1979)*

In this study ths selected pulse naaely Bengal gran 

vsa soaked in water tor half an hour to reeove its husk and 

dried, then ground Into floor* masted Sengs1 gras was aads 

by soaking t s  gn a  for half an hour tn water and then 

roasting i t  to a tsupsraturs of 110*0 and eoellng and 

grinding It in ths flour* The quantity ef floor required for 

the Whole study was prepared in one lot*

a.

~>'M i>revai>ssd pulaea uava >trs» uudlyMtf tor ai»n>a



oontent by naerefeelldahl asthed (KTN, 1971), is trip Urates 

•iid the fcsioisttt « f  protein (Ua a §#00) was fatten e* the Nusi§ 

for fornu&ttn& diets#

total I f  three diet* mre foruulated tor the whole

•speriuectftl There were, m  eihtrogeiste diet, •
wmt £*eg*t grm tie t *0 $ mugftl grau « i » t ,

Ather©testti* <Sltt provided sklu ailfc pro tala at IS par 

©sat level# lb* ©xpsrlasntal d irt* hsssrer provided ubia 

allk  pro sola at 0 par sent Itvels, the r ««t  of the it per seat 

derived free Hemal gran# ftaw the pal** diets or the 

sapertntntai diets elso provided protoin at 18 per Mat 

lords#

la the ntoroganle Slot ths setareo of fat mm soeeaut 

o il at a levs! of 30 per ©eat (sreefemaar and Kama, 1978)#

In the other diet* tmrnly mm and rousted b*m «l gran dints, 

greaad ant o il e t alas per sent level was used as a so ores 

of fat as an average Indian diet ooatntne c.bont so g ©f 

vegetable o il (Aettaya, 1978). fhs reason for using; ground 

sat o il as a sutures of fat in tho sosond phase of the itatjr 

sas to stahl Its# e holes tore 1 level* as far as possible 

(Landes 1974)#

Ike rituala and alasral sin tors sere supplied at tss 

per sou* and lour per seat lore Is respectively to supply 

adequate quantities of these nutrients# The rest of the 

sel&kt was sads up with corn stareh#



A ll  ths gluts wars prsjmrscl at ifro start o f tha 

•apsriasnt and storssl in the «o«p froosso*

TUs detailed ooaposiiian o£ these dials is p r»i«il«d  

la  ?*£>!« I ni«t K»fl ferentsiien of islntttre Is $ lm  in 

App nadir X* .

tAjm  i

PS898HfA4g COUPOSIflOH UP ms AttiS&MiiiHIC ah»  &*S>KHI?flS?iiAl»
9 IK78

•  « ! i c « « » » * t t » « ! $ t i * « « ( l 8 r ! i i r .  t s e a t i t s s f i i
S erin s* tal

P*W dtflfal* Roasted
gran Rental

Skin atilt potroer 56 34 .39 34
Y ina la 3 a 3
Mineral 4 4 4
starch eotaaereial 19 10.61 16
Pat 3G

(Oooouut O il)
9 0

«**  -‘swigal gran floor — SO —

deasted Bengal gran flour — — 44,

fatal 103 too 100

Twelve u&le albino rat* ware solootod froa ttae 

laboratory stonic colony and groups# into thrss group*.
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A Manner of M iw i l f l i  ia fn i lfa lt a i  the of foot# of 

d ilf«r«n t food* on the lip id  profile* sees to have solootod 

animal# of d iff treat rang## of weight for tholr # tod it# for 

example Mathar j& *9 (19TS) oood rat# weighing between 

ISO •  a00* Yadnv $£ (10?T)9 between 100 «* 120 g c

sm k M tf and iturup (19T8) need rot* weighing 00 g, JOrtis 

ot (19T9) Albino rate between 100 •  100 g9 and Aaneaya

Devi (19f9) albino rat# w olfing 200 «■ 330 g«

In this atody rat# weighing 140 •  if©  | aoro 

seleeted* Tim study no# oondaotod la  too phases* la  th# 

flra t  ptiaoo 13 nolo albino rat* wort weighed and housed In 

individual oages* A ll the anlnala ooro placed on an 

atboregeale r  eg into for a ported of 00 days* Pood and eater 

were provided adllbitan* At the end of tills psrisd ess e f 

the groups was sserlflsd and the liver, heart and aorta were 

renewed and preserved for the tits tope ttielogleal etady.

la  the second phaee of the a tody* the other two groups 

were fed eaperlneatal dlete« croup SX wae provided the raw 

Bengal gran diet and oreap XXI roasted Bengal gran diet* The 

diet was fsd adllblton for 45 day* and animal# ware 

ssorlfleed at the end ef the phase* organe9 tieart9 aerta9 

liver were removed and preserved for hlstopethelegleal etady*

0*
M— «—«  W M rt W * l

&

Criteria for evoluetiem



I« Might gala 

a* cholestsrol lavela 

4* Trtglyo«rid« 1« t«1s

8* rtie to pathological study of selected tissues.
:i •>

U  I’ood Intake i

ftia aalaalt were |iv*a food aaa wo tor adll bit urn every 

day according to the dietary eebedule prevented la  M l *  XX*

VAMm XX

DETAILS or H im  PROVIDED ft  DIFftEWf 8BOOV8

Uroup He* se* of 
rats 1st Phase (40 days) XX Phase(48 daye)

X 4 Atherogenic diet . —

XX 4 Atherogenic diet haw Seagal graa diet

XXX 4 - Atherogenic diet Reacted Seagal
graa diet

rood for a particular group of rata ware weighed out 
the separately nixed with stiff lei eat water aad pressure 

oooked to a eeaiselld consistency. Weighing ia individual 
oops provided wore aooaraoy than weigh lag ia hoik and 

pouring It late individual eaps*

9hs food iatako of tbo aaiaala was assossod by 

reoerdlag tha saooat of food oonsoaod ovary day* the left 

over food was olaaaod off M ir and aacoreta9plaood ia separate 

aaahered watob glaesee and heated 1» the oven overnight w t i l l  
ooap lately dry* spilt food for individual rats was also
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eolleoted and pooled in ottfe t o  lo ft over diet* Food 

intake m « calculated by substreeting the lo ft over food 

free the quantity of food given to each an Inal*

a* ttoiiJit M in t

A record of the neigh* gain in a il the rata ms 

oaoooaed by neighing the antaale ttskly* This woo done to 

observe the relative growth pronoting ab ilitie s  of each of 

the diets*

3* it&ttlfttJtePfl MX&Mi,

Tho ohoiestorol altering properties of pulooe fe noli 

known* studies ha vs proved that Bengal gran (Mather a l« » 

19641 Mather* 1071* Madhavan* 19Tl and Reddy 1979)

lonsre eiolostorol levels significantly in a ll  m an ls  

ftnelndtag non*

Cholesterol levels wore estimated before starting the 

experiment and then ivies every soot* t i l l  the end of 

saporineatal ported*

4. f.fU  A f. A.f JSJJI

Bines tri&ljreertdeala In alas a risk faster in 

athereeelereels* etteapt nee node in neasttriag seme 

trlglyeerlde levels* At rondo a one rat naa o sleeted before 

the experiment and bleed eaa eetlaeted for the norms 1 level* 

Tho prooeduro ie given in Appendix 11* Then at the end of 

a the ro genie period* and of the experimental period on tee



d l«l*  again blood was oollooted Ivoo the rata and oorua 

triglyoeride ana estiaated*

Blood ana collooter in tha lire  onltsnia By sobering 

one and a half oentineters of the ta il fre * tlie tip with a 

sharp Blade* The out and aaa then lowered into a Glean 

teat tube* a pices of aoteon wool dipped in xylene ana 

rubbed over the whole length of the to il, without touching 

the wound, to facilitate  in an easy flow of Blood* xylene 

wee need to dilate the em$ar ta il rein* About 4 n il ef 

Blood wne collected By thie Mttod trim each aeloal. After 

eelleetion of Blood the wound eeo plugged with e piece 

ef cotton dipped in tincture iodine* Fsticmtlons for the 

cholesterol and triglycerides were done within three toys 

of collecting blood, in triplicates*

Final eetlantlon wae done for the blood drawn by 

direct cardiac puncture after anaesthetising the aninal*

»• » * * r  of 8*I»*<*< n — i« i

After sacrificing theaaiaale, the heart along with the 

coin Blood vessels and aorta wae resowed cleaned o ff Bleed 

By blott!a$ It on cotton and preserved in to per cent 

feraaila* ahele liver sue also resowed and preserved 

einilarly*

Studies were prepared By fixing;* dehydrating, impregnating 

In ms, enbedding, cutting and stainimi the tissues with i»«m *
e

tosylinooein* -Those were viewed under nieroceepe* The 

procedure is given in Appendix 111*



i v ,  n tm vm  a w

ffca rM alM  ob this itody portalaing to

tho of foot of f » «  and roaotod Bvaplgraa oa » m o  phyaioloioal 

yaraaetora la  tibiae mto lo dlootiftaod andor tl»o following 

bond logoi

A* Food iatofeo

a* tolgtot gala
cboiaetorol lovola 

a» m ^iTMrUo lovola
£* Kioto pa tholo&ioal ohaagoo of tho oo loo tod. 

tlecooo.

ffeto toolvo nolo alblao rota ooloetod worn divided into 

throo group* oooordiog to tboftr woighto and dealgaatod ao 

groopo I* II and III*

la tho firot ptBtt a ll the twelve rata worn fad an 

atoeregeale dietary ra<tm  and aara obaorved ragalariy for 

abca^aa ia blood lipid larala anti mtaital ayapteoo of 
•aooatial fatty *©£d deMolooey.

Around tho 4ii*i day the rata itartod devoloplag 

aaaaatial fatty aald doflolonoy oynptoao U N  iooo of hair 
oa tho Nad «nd trank, scaling of tho akie la tho tall 
rogioa woro atearvad* the rata baaaaa lethargic, food 

intake woo dl&ialahed aai ataraxla abaarvad ia a ll tho
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anianle# the S4tti day, three rate developed severe fatty 

eeld defioieney and urine wee spotted nith bleed in these 

enlnals# even the intake ef enter eterted decreasing. Hens# 

it  mm deeided to end the firs t  phase of ths stwSy xteaely 

feeding of the athero$eaie diet after 60 days# sin ilsr  

observation ef development of essential fatty aeld def let easy 

sith at'wrogettlo diet la  60 days has been observed by aarr 

and flarr (1636)# Figaro 1 shows the lose ef hair sad sealing 

of shin la  the deficient ret*

the mtm food intake of the rats ea sthevogsaie and 

experimental diets is given in Table 111# nsekly food 

intake ef the individual rats are appended in Appendix IT#
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I I  9aa neUd that tho food eonaaaptioa on an a w tg t  

daring tbo f ir  at phaaa mm around tan graaa. H » a w a g i  

la taka la  droop X oat 10.03 g «t la  group XX 10.93 and la  

group XXX 0*98 g* Xt «aa a lio  recorded that tbo Intaka In 

aaat of tbo rata etiowad a aaddon fa ll ,  than a gradual 

laaraaaa and again a doeroaao at tha end of tha aaporiaaatal 

phaaa X* fhla eould probably hara baaa tha eauaa of 

dawalapaaat of aaaantlal fatty aald dafialaaey doa to a 

high aonaantratien af oo count o il la  tha dlat* fhla la la  

lino with tha raaalto obtained by Barr and Barr (1939) id»a 

stated that, If hydrogenated ooooaat o il la addad tô  tha 

dlat aoaaaatoaa aoallaoaa of f a  akin develops aarfeedly 

over tha ta ll aaaoer and growth aaaaaa oarlior.

slaae tha firs t phaaa aaaaly tha atherogenle dlat 

phase andad after eight weeks whan eaaaldarahla laaraaaa la  

ohalaataral and trlglyoerlde lore la vara evldeaeed by a ll  

tha rata and when aaaaatial fatty aald ay*?tons vara 

observed, thraa rata warn sacrlflood froa group X la  order 

to a tody tha bistopetbologioal theagta doa to amtherogealo 

dlat. ft *  regaining rat a f group X(8at Me. 4) (fabla XXX) 

m  grouped la  droop XX and fod ran Boagal gran dlat daring 

tha aaaond ptinaa af the oxperlasut* The aaoend phaaa af tha 

aapariaaat lasted far 48 days*

la  tha aaeaad phaaa of atodr group XX ana fad with 

raw Bengal gras dlat and group XXX with roaatad oeagal gran



ditti Daring thte period the food latsta laereaeed la a ll  

tbo anlaale to a ttudUatm aad the average Intake wee higher 

than tha a there genic phaao, A higher man food intake m  

rooonSod hr rata oa row Bengal gran diat (18.87 g .) than tbo 

rata on roaatod Bengal ima diet (lt *M  g ). Oa aa average 

group It allowed on increeeed food intake of 15.i ( »  par 

we eh aad groep I I I  13,8 g. par waoh fro* the a there genie 

phase. Figaro 3 repreaente the food Intake of the rata 

daring the two phaeee.

>• a im .,  a m
a

Table IV deplete the total weight gains of the rata 

in different groups aad in the two phases e f the eta8p. 

Weekly gain in weight ef iadlwidaal rata ia giwwa In 

Append!* 7,

TABLE IV

TOTAL ff&XOiff dAHf(OaAll) OP TBS BATS IN THE T»0 PHASES OP
*m  KXPfigTANT

droop X
Bat • • * • • • *

(Pirstjjhase

Droop XX Oronp XXX

First seeoad
»■

Pirat saooad Phaao

i  68.88 70.41 80.38 84.83 84.78
t  70.4 88.84 87,78 38.84 38.83
t an s 77.18 77.18 87.77 81,88
4 63.80 83.7 87.1 78.18 73;a
g ~ 63.88 88.11 — —

Average
gal * r
waoh 8*479 8.338 10.48 8,878 9.38
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to the fir# * phase of ill# a tody daring ebieh the 

nniaaie were aalatalned on aa atherogenic diet the total 

•aigh* sain w ar the ettht peek period ranged ! » ■  54 *»

f8 g, the aaluale in group# I 9 II  and I I I  registered an
*

average weight gala af 8,419 s «i 9*335 g* and 5,0yd g par 
week respectively during this phase, 1* ana faaad that 

group X registered t o  uaxiana gain in body weight,

X* ana found that as t o  food intake toaraaaad upte 

seventh week tba body, weight alaa inaraaaad enowlag a 

positive correlation ( r  •  «0 »f3 if) aad than atartad 

decreasing probably daa to eeaential fatty aaid dafljiiaaay*

to aaoond phaaa af th# a tody the aniaala registered 

considerable toereaaaa in body weights, especially tisa 

group an raw Bengal gran diet* to both the groups the 

aaigttt gain waa oartod eenpared to the phaaa X, tot 

average weight gain for the group XX and group XXX in the 

eeeend phaaa a f the experiasat ana 10,48 g« aad 9*09 g, 

par weak respeetlvely, figure Sb represents the pattern a f 

weight gain in the twe phases*

Xt waa Interesting to nota that sosa a ftsr the shift 

aver often the fire t phaaev the food intake ef the aaiaain 

in both the expert sent al diet# inareaeed aa aiao the weight 

gain indieattog a highly poaltiva oorrelation (r  «  #0,040 

fer raw Bengal gran d ia l and r  «  *0*710 for roasted Bengal 

gran diet) aad henaa the value af pulaea aa peteatial aooraaa 

af growth pr ©noting fas tore*



\

4a

•• agis&^ggijfegisiftii

fh i e iw U iU fo i l «v « i i  i «  a ll  the thnt of rats
t

vara aeasiared at the start of the experl seat and thea ease a

aootii during phase I and t ea awards every fortnight la
* *

phase ZI« fhs ssaa In itia l blood oholosterol level aas 

found to he 130 ng/lOO al* The a»as cholesterol levels of 

taa rats are presented la  labia Y# Tbs details e f tbs 

ohoiesterol values tor Individual rat la appended In 

Appendix YI*

TABUS Y
e

scsAif tmhmnmt, levels is  mg/too s i or blood nr tub
tso muses*

Athorogenio ftsparinental
oroup

30 days 60 days 15 days 30 days 45 days

X 36f*S 483,25 — — « .  .

XX 310,65 3TT.50 398*95 186*00 154*80

XXX 2T3.TB 40T.00 313,50 163*15 133*50

"Mean In itia l level see 13d ng/lOO al*

tthen serua cholesterol levels la  the individual were 

eeaeldered (Appendix YX) durina the atoregenie diet phase 

la  a l l  the groups it  ranged froa iTO mg te 310 si/tOO a l« 

ef bleed In the firs t  aentb and 300 wg/t00 nl te 63$ mg/tOO al* 

ef bleed during the seeond aenth end* On sn average durlac . 

tits firs t  30 days, the aerua oholeeterel levels la  groups I ,



a  am a i  mure 3dn$ <*/ 100 *1, ato.rn ag/ioo «i, atn.ts «g/ 
too nt ef blood respeetlrely, At the end of the phase I 

(60 days) It farther increased to 438*35 ag/100 a l* 399*5 

•<5/100 al* am 40T m/iQQ respectively for the three 

groups*

In the second phase at the study rata la  groups XX 

and XZX were placed oa raw u d  roasted Bengal gran diet 

respectively, me diet# were oo a tinned far 66 days.

After f  I f  tees days the cholesterol levels had fo llea  

free the previous Barela*

fie  average cholesterol levels In the aaiaals e f 

group XX had fallen tree 3TT eg/100 at to 306*TB ag/lOO at 

and for group XXX froa 49T»8 eg/100 al to 313 ag/100 al of 

blood* After thirty days the average cholesterol Xevela 

had decreased farther to 106 ag/180 al am 163*98 eg/100 ol 

for greape XX aad XXI respeetlvely* the oholeeterol levels 

farther oaae down to 186 ng/100 al and 133*5 ag/lOO a l of 

blood at tbs and of forty five days. Those details are 

depleted la  Figure 63*

me statistical eoaparieea of cholesterol levels 

between the atherogenic phase and esperlaeatal phase la  

groups XI and XXX ware done using paired *t* testing.

Coape rlsono la  the ohaloaterel values between the rev end 

roasted Bengal &rea and between 15 th* 30th and 68 days la  

phaaa XI were alee aade using *t* testing* The data is  

presented In Table VI, .
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fAflUS ft

4¥A?f§¥I0Al* V(M4PA.ll£iiW tip GIXOifeiiMBiftil* MVM8 30fi080
phases and m m m  or m m

»i* v«t

S«O0««4 mernl &ttm d itt ( 10 day*) Vi
mm term  «i#t (Si 4ay»)

8mm%98 iimmml term 4 let (39 days) Vi 
mm a m m l 8mm 4i*t (30 dap*)

mmmi wrm diet (40 dope) ?• 
mm Denial «n a  d l«t  (40 d «n )

10 dftfl ft  30 8mm 

10 d tfi fi» 40 day* 

40 toys Vi 44 4ft*§

10 day* Vi do dBf* 

IS 8mm Vi 40 4*y» 

00 day* Vi 40 Opt

4*44004»• 

O»04SV

1*T6V4

0*0T0f

19*3400 «*  

1*000

0*3040

3*04VO

A iim gta lt  6 l i t  Vi 

A%!m$rm&mtm dtit V#
tat term l l « t  9*040 

fJeagal
l if t  2*a»t

**0lgBtlfiiaat e l mm per eent level*
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Th* observation la  tbs present Investigation further 

cringe sot the feet that roasted Bengal gran has macii aerc 

boa*ftotal offset than the raw sample and hones the fata l 

of staple proseasing technique used for henssesls proeeeeiag 

of ooooonly eoasaasd lsgsass in lowering the cholesterol 

love Is*

It  is evident that there Is a highly significant 

(P < 0*61) difference fer both roasted end row Bengal gran 

in toe cholesterol levels when compared to the etheregenie 

phase of the ease aaiaale*

mna the raw and roasted samples were oonpared* for 

the cholesterol lowering effeet it  ie evident thst ttisre 

le  highly significant difference between the groups in 

18 day* penned (P <  0»0i)* flowever by the 90tb day and 

48tb day* the etatietieal analysis between the enpertnental 

grottpe was not each significant though the an Inals on 

roasted Bengal gran diet showed reduced lovole of 

oholestorsi than the animals on raw Bengal gran diet*

Though there was signifleant different# in tie 

oholesterol levels between the athereseal o and the 

experimental groups* statistica lly  It was not significant*

when days were eoapared for bath raw and roasted 

eaaplos* as the periodicity Increased there sac elgalfleant 

differeooe in blood cholesterol levels* This again implies 

that dally consumption of pulse protein has ehslestsrsl 

lowering effect* These resalts ore in tone with the reported



4?

result* in (tlaallton ana Carroll, 1918 ana

&*** A iftL»» * »* »)•

Mother (i87?) rtttelM  the mum muS Jnotified

thin it iM t  to be dao to latri&Md exeration of cholesterol 

mi b ile  M id i and neutral » terete ana du rtiM d  qm llu il*  

in U v«r*

When to* food 1 it tabs and eftoleeterel level of the 

aaieela wee eeapared# It m  found that in the ittorogttlt 

pbaa e, an the food intake ineroaeetl d o  oho loo tore 1 ferret 

aloe increased shoeing a positive correlation (r  «• «Q,2i4), 

la  the esperlmatal phaae, m  the feed intake InerOaeed, 

the ebeieeterel level earn aeon oe Aom  by negative 

correlation (r  •  ~ 0 ,i3 « for rev tieagal gran diet and 

r  •  •*0,0396 for soaeted Bengal gnus d iet) and heme the 

offensive nee of paleea la  ear doily diet, fable VIZ 

preeante the relatioaahip beteeea feed intake*, weight gat* 

and eheleeterol level la  both the pbaeea*



fABUS VII

8TA¥i£fI&u, coy?AUfso» or mom mm roo» xhvake vbiqhv
oaim ahd cnoussTEaoi. u?vei<s

Groups aonparod Gorrotetlon 
ooofftetent *r*

Atborogont© d ie t

Boasted Hoags! groa diot

Atnorogenio dtet 

its* aoagal &wm dtet 

aoaeted Donga! gran Blot

♦0.3111

-O.lBSg

-0.03te

♦0.0264

-0.26T0

-0.1604

5i>tlarly« tte rslattunship teteoon ooight gain ate 

ekolosterol tevoi was also oatea Sated* fte oxporlaoatei 

groups sttoood M gsUv« oorrolottoniteioatiaG tha posalbl* 

rote of pals os in rtettaisg tno Blood obolssterol tens! 

onion is  on» of tno risn footer in atnsrosotereste,

Elovated fasting p lamia ©o noantra t too of triglyooridos 

is sa iteopondatit sad laportaat risk footer thoa okolostevol 

in srteordial infarction (cartoon and Bpttlga*, I0T8 ate 

j a m * tf>T4)* soma triglyoarid© aro hyper bolioally rotated



to B£& *  oho loo tore 1 (liOMiotf 1»T9 }«  'ienee la tho prooont 
It an  also though of interest to o^alooto tho 

triglpoorido level* of ranAoiljr ooloetod n t i  of o il th« 
frottpe* for this ?arpooo oao rot an  oaertflood daring too 
ow* of oao*i obooo fm m  oooo gron oaf comparison oao me doo
with rat on flnet di«l* ¥iao data obtalmd to gtvoi la  

M l#  m i *

*a» u ; ? m

mdurcis&t&B u rn s op tie bBiacfisD uavb

8,80* Diet Triglyceride level 
ag/iOO ml of blood

l* stook diet at
a* Atheregeale diet «•

a. aav Denial &em diet 43
4* Sedated Denial gan  diet at

trifljfaarlda larela ebowtd a atlnUar traofi like 

oholeetorol* M g  th* asprlaaatal diets roosted .‘t n p l  

! » ■  d ial oho wed triglyw rlda lvrel oa par with normal 

level whereas the trtglpoorido lavaia of raw Seagal groa 

diet woo oitctttiy higher* However, both thooo value# worm 

naeh lower tturn, taa aitero&eale diet phase* This further 

Implies that room tod dengal boa graatar boa of total 

offoot la  R agtag  down too risk footer darnel? trigl^oarlda 

levels assoelated with atheroeeelesie*



R*

TIM UTtr, heart and eerie of the aalsale earrl fiend 

at the end of the fire t end resend phases respectively were 

safejeoted to hlQtepatftelog&eal esaalaatiee* eetien of the 

U m f the apex seetion of the heart to steely the eereoaiy 

ertoriee end the eeotion « f  the aorta i  tee if  were tehee* 

Studies in ONiisale inotafling am reveal that deposi tion e f 

lipid* cholesterol is asinly evident In the coronary arteries 

and aorta*

The findings e f the study ie diseaeeed phaseele**

fa  the firs t  phase ef the exportasatal period, a l l  the 

aaiaals were aoinialnad as an athsisgenie diet* uieroseeple 

saanlsation of the heart seetion through the apes ef the

heart 

ef fat

8) shewed the seseaniy artery with aeetumlAiloa 

in the in itia l lining heaeath the eadothelial

lining* These fat eolle are sees ae signet ring se lls

«QBtoiai% a elear eytoplasa and aselei pushed peripherally* 

The hose shoved no ooroaary vessels in the seetion* This 

eeroaaiy atharoseleroai* is  lovartahly associated with aartie 

athe rose Israels which Is «a  isportant digenerative dlsssse 

ef arteries which oay lead to strofees and threahesie*

Tba aerta of this group showed loeal tfttefceniits ef 

walls and these thicheasd areas showed vacuolated spans* 

be Ween the elaetio iaaeliae* These i  stars t lt la l veoaeles 

are sag&sstivs of lipid aoouaslatioa* These vacuoles are
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wore towards the iw m  and «ilw d l«g  into tfai aedla also*

The plaqtiw* are eefcobliwhed loo Ions of athereoelereale* 

riwgr iaoreoee the thtoleweoe of icttiwa wad enoreach on the 

looea of the artery* Figure S depieto the details of the 

find log*

fill* is iad l«iU Y « of fese foot tiiot o hith ooooiMt 

o il diet of tt* erCor of 3D per eent given for a tortod of 

00 day* to «o«io ftlo of ladtxoiag plaqoa fOrealioKi 1st the 

ortorloft of toe rot* This lo la  lino with tho revolts of 

Merita H  i l «  (19T9) d o  hove indieatod that a ditttxy 

rogiwen eoataiainp ahsleatarol 3 per cent, ©ooow»t o il 

1*3 par «eat and thtowreal l  3ft aa/iOO gw tody weight 

provided for o period of two wontfta Induced aelereUe plaqwe 

torm&ti^n la  tho aorta and aloe reload chelaetare1 levale 

to tho order of •  300 ag/lOG wl treat aw in itia l level 

of gg«97 £  bv/XM  a l»

In tho U n i  *)teoe a ll the rate showed high laoreaeate 

la  oholootarel levels ( 300 ftg/iOO a l) which wight ho one

of the reaooao why plaque fornation had developed la  tho 

aorta*

The liver d i m  in this group differed froa tho 

auraol la  that it  oho wed a sparse dl a tri tuition of fat oollft 

iadieaUttc tho fatty degeneration of the liver* ulyeogan 

vaowel&tiaa « n  not preolnsnt showing the fatty liver and 

thlo ooaM go on to fibres i* and eirvtkoeift*
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(s
Figaro f  iodloatM the fatty do&oaoratloa of the

U rn *

Phase lit  *

A8 la&l« la  group IX wore aointainod oa na a thero genie 

die* la tbo first pbaae of tbo itn^r and mtonaoatXy pitted 

on a row aoagaX $na Slot darlag too eeooad phase* Mteretteplt 
•aoHRlmtloa of tbo carosary artery of th« httrt ttontd o 

ettttidtfable aocnaaiatloaef fot otlls d tb  ooooa&rfto nuoloi 
fuet beneath tbo eadotholtal Xiao (Figaro ®}« similar 
vacuolated te lli were dlitfitettd tptratlp la  tbo dttptr 
layer* also*

fist board shewed ayeeanSltt* or Ittflarnttita of 

nyeeardliaa with foeal deetraetioa of nyeoardial f  throe la  

eao iie la tta  area* Hilo lo p ftt jis a d  la  riytrt i «  ft*  

doetroyed ayooerdiai f  three, ropXaood by an aeeaaelatlea 

of oolla with vesicular aoolol probably rotloislo eodethollal 

e tU t too o#oa« Tlio hoard ehewod congestion and a lia

ffco liver of u »l« p ttp  r tm ltd  fatty vaetsolatloa 

ami dtstBtrotloa la  a oi^&flo&at aanaor (Figaro ik)* H art 

woo spares bat oigalfloaat d istil bet tot* of fat oolla la  tbo 

livor liw ia ittw  of s lid  ltt< r dogeaoftttioa*







aroao li lt

***** la  this groap wars provided with athorogonio 

<U«t for 90 day© an* then oaboeqaonUy owitobod oror to 

roaotod aoa&al gran diot for 49 dura.

A ll tb© oootioao throngs tho Itoart appoarod to bo

aorml* nm coronary ooaoela showed nĉ rcol. biotology vitk

no fa t oollo or iatorotltia l wnmoiuami In  the artory walla 
io ,

tFigaro I t ),  thore was congestion nad graaalattoa,

Aorta mad long ehowof? so apparont ofioKtst bnt thoro was

sore graaalatioa attribatod to hi$s proto its content -of tho
n

W tt. figure 12 represent© those details*

la  tho liver, ooaparatively U n  fat oollo were oooa
i*,

oaf tboro oao ao fatty dogeaomtioa (Pi&«r© td>* olyeogoa 

Vaoaolatto&^pataavaatorlo tie of aoraal and boalthy liver 

tiooue) d j^^oty prontiiMiat*

‘fho above cited observations and disease! m* ta tho 

prooaat investigation vividly bring* out tho foot tint 

palooo or© indeed offvotive oourooo of growth ^reacting 

factors and la  foot roasted sangai gran iun ©von aoro 

benof total o f foot tian tho roar ocutpie in hriagiag down tho 

cholesterol level which is  oao of tho moot ioportaut risk 

faotoro ia  coronary heart disouw*

nm his topstttelagieal piaiare also reveolod that froa  

a vary atherogoxita picture, tho roaotod *oagal gn a  rootorod *

59





ili« b ttfli 2 lf«r  «Mi anrta to <t noraftl histology, It  

• Ip iftM iillI  aodUUd «>• fatty Infiltration trm  ntt&t ft  

•M  in tbs ot*ro*t<mie pHass* It tiros bring* out ths 

possible rol© of processing U k« oonaott beat preeessing 

Mtboa nnosly, M a tin s  In fa llr  bringing a«t the potential 

of !#<pta# proteins, {inns* tt» m l*  o f tbssn tagaan 

spsnlally la  tbft regetariaa dints *m  In aalBtalattg a 

Urn** risk I « t i l  la  haasa ooasaaiac stash diets.



t ,  wmmx ms c q m w &v m ^

Tit la  a tody was carried oat to ftarefttlgate the relative  

effeet of raw and m i M  M e a l l « «  on w*m plqwi»!«<i0al 

pamneters U M  changes is  food Intake, weight gain, oholeeterel 

levels, triglyceride lovel and his topa the logins* alterations 

la  tbo heart aorta and U w  of albino into.

Toe lire aale albino rata weighing 140»iT0 g oere 

grouped on their weight baste in to three different groups 

end designated ae Group X, XX nod XXX* In the firs t  phase 

a ll tbs rats were adniaistersd atherogenic diet for 60 

days* tbs food intake and weight gain were rewarded, for 

a ll the rats* Xanedlatslr after tbs ooaplstioa of f ir s t  

phase tbs rats of &reup 1 wars sacrificed* After 

cacrlfIcing the anlnale, the heart* aorta and User were 

ranowed and preserved for b ie tepathoio&ie&l analysis*

Xa the second phase of the etady group XX and XXX 

rmro treneferrod to raw Bengal gran diet end roasted Bengal 

gran dieta reepeetiwely and the experiment was oarrisd cot 

for 46 days*
(

the ssrun cholesterol level ms analysed every month 

during the atherogenic phase and every fifteen days during 

the ascend phase end aim at the beginning and terainatlon 

s f  sash phase* One rat in sash group ms rand only selected 

and serua triglyceride level ms eat tan ted at the cod ef



la the second phase of the study group 21 and 111 
sere transferred to raw Bengal gran diet and roasted 

Bengal gram diets respectively and Hie export raent was 

eerrted out for 45 days*

The eerua cholesterol level was analysed every month 

daring the athero^eale phase and every fifteen days daring 

the second phase sad also at the hogfantng and teraimtloa 

of each phase* One rat An sash group waa ramlonly selected 

and asms trt&lyeeria* level was estimated at the end of 
sash phase* . '

fhe animals were sasrlflosd at the sad of the study 

and liver* heart oad aorta of the onlaals were sabjeoted 

to btstepatfcslegieal study*

ins resalts of the study revealed the following faetst

1, coconut o il In the eeneentratlos of 30 per eent 
as a sonree « f  fat la the diet redos os the feed 
totals* of rats*

3* prolonged feeding of athsrogsats dlot f ir  00 days 
brought oat the development of symptoms of 
essential fatty aeld deficiency.

0* The average dally food Intake registered in grot# X 
waa 10*00 g* group II 10.50 g* and 0,95 g In 

groap 111* daring the first phase of the etady*
Zn the ssoond phase* groap IX and gieop XXI ,
registered 13*Of g« and 11*54 g* respsstlwely*



4, flw rail la grasp I* IX and XIX r««i*ttw d Mi 
ftfangt saIb ef 8*Hji 8*34 § m>8 ®*M 8
per week vt*pMtlv«Ur during the first phase and 

In the second phase 10,48 g« aufi §*38 6 P** wteb 

respectively fur group IX and XXX <r*ewi«g 

positive lornltttoa between feed intake end weight
■ t

gala In a ll tre groups In both the phases*

8* At the end a* *haee I* the cholesterol level
rained to 488*83 ag/iOQ al* 3TT*8 ag/100 nl and 

49T,0 ng/ioo si respectively far group X* IX 

and i l l  showing the possible rele of esoonat 
e ll la increasing the blood oholeeterol level*

j
8* At the end of tee study the oholeeterol level 

ease down to 184 ag/100 al aad 183*8 ag/iOO si 
for group XX end lit  reepee avoir showing 

the beneficial effeet of oengel gras especially 

that of roasted :*esgal gras la the diet*

f , Though the oholeeterol lowering effeet wee m b  

appreciable la roasted Bengal gras diet ae 

against the raw Bengal gras diet* the fa ll la
i

oholeeterol level between raw and roasted eaople 

wee significant (T <  0.01; only for the 18 days* 
level and not for 80 or 48 days*

8* When the days were eospared for both raw and 
rose feed saaples, ae the periodicity Increased 

there wee statistically algal ft east d lff areas e 

la the cholesterol levels within the sasple*
I
I

88



«?

I
9* coasted Bengal ‘sron diet ehewad IrigljwwW i 

level <96 »g/iOO nl) to line with nomal vniae 

<3T ns/tOO nl) whereas that of wow Bengal gmm 

C M  a s  slightly higher. ,

ld« redding esoonot o il alone for a period of «© 
day* in&nsed plaque formation In tho aorta*
setaanolatien of fat sells la the latlnal llnlas

i
of the coronary urtsr/, lntorotltlal vosmlci 
in tho aorta and spars* distribution of fat

i
. sell# la  tuo U m » CJlyeogen vsooelatioa m«

aot pr^olitat la th« lever.
•

11* The histopatholo&ioa 1 results of raw Seagal 
graa Gist revealed eooelderable aoouaeUtion 

of fat sells la the ooroasxy artary. The heart
i

showed ayeeerdltls* Potty vaenelatiea and 

H geufiUoa of the liver ms sigaifleaat.

13. la the roasted Seagal &ras diet, atoreeoepieal 
seetloa of the feeatt, aorta and laag showed as 
apparent ehang*. alyoogen vooaolatioa la  the 

User was very prostasnt.

The above diseaseions dearly petforth the foot* 
describing the possible role ef pulses la ©or daftly diet 
and the beaeflelal offset of roasted Seagal gran la 

bringing dean the cholesterol level, sera* trlglyeeride 

level end restoration of rtorasl histology of the organelles 

like llva. heart and aorta. 1

. I



uenee the ro l« of rsen&al graa in the i i« t o r i« «  m  «  

antiatherogenic factor*
I

seas of the fotitrc open for i«*m llg »tlo a  III

this and rotated areae arot

U  This study neede to ho farther ascertained with 

htmaa subjects to fatly  understand the under lying 

oonseqnoaeoa, as dietary patterns are newer rigid

ia haaaa beings* ,

2* one ootid possibly study on the effect of
different concentrations of jmleee and1 their 

responses ia  rats* *

3* Another challenging area needing thorough
investigation is the effect of difforent cereal •  

pulse «• fat eeabinationa*

4* Many other eooking aethode oan he adopted 

and the rotatire effect of tnoee asthods 

assessed* ,

9* resale rate ooald also ?* used for the
Investigation to study ths ooatret o f pulses oa 

fc>eir lipid profiles*

Different lipe protein fractione coaid he0*
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APPEHDU «* X

m m u m j K L

v u m Ia  a ioo i.u .
ntantn » 100 x.o*
Vitaoln £ i0 I*U.
UtftBla 1C •00 ng
UtlaKtlK •oo ng
siMixitvtft u o  ng
pyridoxin* •40 ng
Pantothenic acid 4*0 ng
Niacin 4«0 ng
fiiwUai aoo ns
Inositol 30 ng
ram anion Maaoio

aoid to ng
Vitanttt By ' * » «  ng
Biotin 0,03 ng
m i in M id o#3 ng

soioan efclorido 13*03 g
mtaaaian dilliydrognn

orthophoopbate > 38*0 g
caloinn narOnnaln 38*14 g
^agannlfan aolpHat* 0.T3 g
Fnrroon oulphato a.? g
Mangmtona talpnal* •401 g
Potowitn iodidn *0TO g
c«ppnr aalphRtn »04TT g
lino wlph&f *004 g
cttoit ©nloridn •033 g



N FP tm tX  * II

I
friglyM ridt tlev»U «A  lit serum iiulieate toiardoui 

Itvtlopaw i of A th «ro «ltw t ii psrtlealafly of Coronary 

ArttHM lftiviis* Physioiogieally It is  found elevated in
9'

angina poo torts esogsneu* ftypertristyeerldemla, anraatt* 

dofoot la  Infants and associated situ probe talipepeoteinaamfa 

la  diahetle and ale© bo Ho lipataia*

grind  plot

Trl&lyesrde is measured after hydrolysis hr estimating 

its  glyoerel eoatent* The oomaoaeet procedure 1 nroIres 

oxdatlon of ^lyeerol to formaldehyde which is measured 

oslorlnetrioallr with ehroaatereple asld* Tbs lip id  extracted 

froa soran nast thorslors to freed free other so arose of 

glyesrol, phospholipids, is  particular nod frsn « loses# which 

on oxidation non also plot a the saas« After absorption of 

rerun by seelite ala tare triglyceride level to measured.

About 8 ml of venous blood Is obtained after IS hour 

feat as triglyceride levels are loo reared and widely, variable 

after meals* Prolonged venous ototals esn lnersase lipepretsin 

eensentratloa* As serum lipid depemds partly oa diet the 

sabjest should have received his habitual diet far S eesfee 

prior to ensiling, Centrifuge the Blood at 3,000 -  3,000 r.p.m*



HaaaantSf (ft b# used for 000 tsst)

•aerolite (aetUated) • • 1 I*

Chloroform • * 9*0 a l

tftrHai standard (0*05 9g/it) ** 0*8 a l

••Alsoltollo petasslaa bydrealda •• 1*0 al*

Aleebol *• 1*0 a l*

0*8 8 aolpbarle aeld * * 8* 0 al*

Medina aotaparledato ** 0*4 al*

sodlaa Areenlte ** 0*4 al*

»*•  Chreaetrepio aold oolatloa «« 80*0 al*

A ll %lm glass sores should he washed oa prevleae day* 
dried at 110*6 kept dry far use*

e*
the aerolite la  (heaven at 110*6 for Y* tear and 

otti In a dessioaier before use* ‘

•«Tt>o 0*5 Bl of a took alooholie KoH and aieehel aad oak# 
btio fo last to a*6 • !  and use

•••iloooiro tfio Chroaotreple aold from tat paokot la  >5*0 at 
diatlUod on tor, separately and T8 a l oonooatratod 
sulphur lo aold to ehrsaotreple aold selattoa. stove la  
kroon bottle and do not ttao after 8 weeks*

1* fake a stoppered tost tabs* rises 1*0 g sf tbs

tsrs llts  la  It* Add 0*5 a l cblovofoia aad shake* .

8* Plaos 0*8 a l asrtia la  tbs tubs on top of tbo aerolite* 

Add 4*8 a l of eklorofora* keep for H> nitrates st rooa 

teeperatnre with lateralttaat shaking* (alaiaaa 4 

shakings) »



8* F ilter through utiataaa do. 1 f i lt e r  pap**»

4« Tak« one « l  filtra te  la  two itt^ptirM teat taboo.

8* fate ana tear aat of two otopparad teat to tea and

placa 0*8 al of ateadard la  aaah.

8* vaporata tte aolvaa tfron a ll  tte four to teat at 0O*C la  

an alaatrlaally heated water hate, .

f*  fa om tote aaa la  aaoii of tea adoawi tod standard

and 0*5 a l* ftrk l%  alooItalia laid (atpatlfitd ) and to
i

tea other tea tubas add 0*6 nl* nl«ohol(unnapa*ti.flad).

8# !Gsap a l l  tte taboo at 80*C for about 80 at nates.

9* fs  a l l  tte to baa add 0*8 a l. a f 0 *»f HgSd  ̂ teap In 

gaatly bailing rater bate far ao to do atoutes te  

n o o n  tte alaoboi* Xt la adriaabla ta teep tea water 

lovol af liate only slightly abara tea sarfaaa af tea 

rtw tio t a ltb m  to avoid avaparatlan af rater fro* 

tte tubas*

Id* cool ta roaa teapsratara

11* Add 8*1 ml af Sadian asteparsdate* Keep for 10 

alnutes* . i

It* Add 0*1 at da araanlte te aaoh date* 7b# yellow 

colour a f ladtna appaora and disappears In a fav 

olnutoa. .

13* Add 8*0 ml obroratropia aald to aaab tuba and ala*

14* Cap tea tubas tightly or ping, with eottaa* teap In

1 rigorously bailing rater bate for aanatly 90 atautes in * 

tea abssaaa af anaaaaira light*



I
9Y

19* &£tw cooling «*• optical fitusUlt* «t
97© an* or M ia i i n w  ftlfcor*(tb» odour lo ilf llit  

for •ororat hoaro).

m  oapoelfiod atomiora «* m  ONMarenifi*© otondon
* too

• Mg fl f r lg ly o o r lfo

(to convert to M*o<i/lltr« oaltiply l»o r«*ot>lt by 4*49344) -

forollfto (aotiratod) . S s l i i
Chloroform • 40 *1 .

MMrhftMt Slaafom ** •  Ml

Moobolto «©« (atoek) • 4 Ml

Aloobol «* 18 Ml

a ,i  x ^ s »4 • 14 Ml

m  ^ttoporiodoto • 9 Ml
, Otf̂  O 0MMt̂ Mfc6 4booaw • 9 Ml

cturomootropio oot4 • 44 Mfi «  i

StOOTHSOi

iooioati utms^ira coolsl bo prooorvo© at rooo

bo»rovo««tro» m  oof t»o tb« Of«MMa r ia l of for ooro

ttiaa »m  day. Ho not fcoogi aoroUto la  rtM «tr> to r* Hot lb 

not* taaotimta** rragwuro ehronoforo^fo no 14 orory M  woofea* 

Hemal Valuoo* 3Y •  134 MiHCt*© t# 44 M E*# lA )



appendix xxz

ffee general. preparation©! tissue ooneita of i

1. fixation

8* Oehy&ratioa

3« Cleaning

4* Ia filtm iiM  aal ts^ rtp itU a

8* saibeddlag «  Oftltinfi or Hooking

i« *’lsatlom

XI ia essential that tl«w w « ba fixed mm mom, mm 

possible after death or m o ra l froa the body to prevent 

putrif&otloa and antetyale* Plicatton alto helps to preserve, 

harden* solid ify eollotd Malarial and hat pa ia  eptleel

d i!£ «m tta iio a  af tisane eaapaaatti*

0snU jr 10 par aani fM M iiiM  or slightly blgiwr 

Mtaaiiiutioos ara need la pr eserve speolraens.

^reparation af 10 per sent fa rasU n

Koranlln (40 par aaal feraalOohyde) «* 10 a l 

tis tilled  eater -  ©0 *1

Tlaaaaa should ha ooaplately i a a r n i  la  the fixation 

solution.

After lU a ilo a  delleate tliectee need to he dehydrated 

0lowly* starting la 80 par sent ethyl aloohel* the tiaaaea 

are than p lead  la  TO par seat, 00 par cent ana 100 par oeal 

aleohal for 8 * 4  hours la  aaeti solution* the weltms af the



roagoat ohenld bo 8© *  109 ttaeo tbo bulk of the opoetaan* 

llofono tna»f«rriflK  lo lh« next ©onoentratiofi « f  ftlooiwt the 

UvtiM to lu ll m  a ^teet at filte r  pa?«r and li&htly blottod 

to i «  a fa  exeeeo flu id*

ffw w a i oavioa olooring «g «a i« in uat # »  afelowloro, 
benaone* byloae toluene, aarbwiatra chloride and ooder need 

nil*

S u l!  pteoeo of ii*«u « urt eleered within m  boor* 
of i « « r » i f lg  in xyUue. the tisane heoeaee clearer an the 

a loo hoi lo replaced owing to tho diffarmwa in ra tm tira

Tleeoee for alaarti^ a'ould bo lightly blottod daring 

traoefer froa wo readout to the nisi* Ho roltuoe of 

o tearing a^ent bo 90*100 tine* that of the tioooo* rtoeees 

elonrod in ^ !«a a  should bo given oneehanie nftor 90*90 

ninutee and tranaforrod to wax mbon they ere o«o« to bo 

oloor (Irenelucent}*

Impregnation with «ax (paraffin ) taboo plao# in an vrm
I

boated to 34 ~ 8Q*C* Tho teepnretiare of the paraffin nan 

Moot bo oat stained at 98 *  90*€*

After blotting with filto r  payor* the tloaao lo 

tmaoforrod froa the oloarlag agent to sol ton paraffin

The voltmo of the tiaone and »u»t bo otmagod at leant <



during laps gna ties* This shaft*:# is effeoted by slaply 

liftin g  t>e llita e  f«o « ana pot of m  to the sixt vttti 

earned forceps*

tissue i«  bloofced by transferring it  iron too final 

m  both to »  could fille d  wttk m l ten sen* Invert lag the 

tissue to free the errfee* to be out froa e lr babbles end 

oriented so tint tbls surface rests on Kie base of the 

aoeld* fiie block Is ten  gnlettly cooled*

cutting see tie ns on *loro teens* blocks nest 

firs t  ho trinaed end fixed to wooden fille ts *  H i  is  

tnen soaowod with a sharp knife ant 11 Ki Inch regains on 

a ll sides of the tissue* ureet eare Is necessary to 

•wold exposing Ike tissue at any point* and the edges of 

the block should he node parallel so that as seen ribbon 

of eeetione result* The surfaee of the block which is to be 

out should be trlntaed on the aierotene during the prelintansr 

euttlsgi*

Only snail flakes of mm should be trlnaed at a tlaef 

triaaiag large ploooe ean land to splitting of the bloak and 

exposure of tim tissue} this w ill entail roblooking in 

fresh wax* 1

when using a with m fla t natal stage en whisk



9*

*he microtom with a fla t  aetal etage on which the bloek 

coo ho fixed Ireotly, a wooden handle epotula, or a aetal 

ooalpol which hao boon Inserted into a wooden handle la  

boated la  a hoaeon burner* **han hot, bat not rod hot into 

la applied to the uadarolde of the block and to a layer of 

wax on the at&ge until the two wax aarfaeee celt, often they 

are quickly and tirmly proceed together*

Use atirfaoea of tuc woodoa f i l le t  la fira t narrated 

with a aaw or a scalpel and eon tod with hot wax* fha blook 

of the tleouo la then attached to the wood In a aanaar 

decoribed earlier* Th« wooden f i l le t  la then ootxUejl la  

a clactp type holder on a ale rotowe*

1* Fix the block la  the blook bolder on the eloroteao

la  euoft a position that It  w ill ho d ea r of tho half# 

when thla la la  position*

3* itirn h»ok the feed motmaimt on the aicrotoaa alaoat 
aa far aw it  w ill go,

3. Inaort the appropriate knife in the knife holder aad

ecrew it  lightly la position* check that the t i lt  of mo 

knife ie eet at a correct angle ( I f  thla le adjastable)* 

It is Intended to cso the l-nUo obliquely! the aowabl* 

fenifo holder anmld be adjusted in the deelred poaitloa*

i»  Howe the block holder forward or upward or adjust the

feed neo be filer nvttl the mx block i »  alaeet tooohlnc the
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th# half#* a»isr« tiw l the whole surface of th# blook 

w ill wove parallel to the td|« of the knife, and that tho 

loading edgs of tho bloolt la nlsost parallel to tho 

odgo of the knife in ardor to onsaro t  straight ribbon 

of ###tion#«

0# Tighten a ll th# adjusting sorowo on tho »1 oreteas*

Fault# in oootloa taU iag aro aero frequently doe to 

tho looseness of tho blook or Ho half# la  tho early 

otageo of oootloa oaltiag than to any othor reason. ,

6» To trla  tho blook oot tho oootloa thloknese gang# to . 

about 15 otoroao and with tho rough ftealfo or oao oad 

of a a largo fcalfo which lo kept for triaolag la  

petition, operate tho alorotoaa until ooaploto oootiono 

of tho Uooaoo aro being out*

?# koplaeo tho rough half# by a a harp one, or aewe tho 

hnlfo to a now poaltloaf ebook that it  lo serened 

tightly la  posit ioa* Rank tho food aaohaaioa hack a 

lit t le  to allow for alight difforoaooo whtoh always 

exist in different knives, and even la  dlfferoat part# 

of the aaao knife. Apply loo to the surface of the 

block sad wipe the surface free of wotori this is 

optlar.l, hat makes fla t  owes soot tone easier to M t«

0# Sot tho UiiokMi* gaoget for routine work 0 alereao w ill 

giro aodorabl# thla sootlons with ease of out ting#

0* Ti»# alorotoao 1# now operated aatll ooaploto #ootieo#

aro bolag oat# '
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Id* flout i no Motions m y  bt laid in n a U  oard board

boxes or directly floated on to elides* Smll 

oord board boxes on ahish t o  cumber or Use nans of 

tbs tissue is marked in pencil ars osefal*

11* CBUlag is normally only continued until saffloieat 

perfoot ssetions bare boon produced* rho free end 

of oaoh ribbon is either with fire foreeps

or with t o finders until it is shoot 13 inohoo in 

length) tbo ribbon is then frood iron tbs knife by 

brtnglas « dissenting noodle op under ths Inst 

soot ion • it oast not bo allowed to toaoh the cutting 

sdge of tbo knife* Tbo oootions are tbsn laid on 

blank paper and should bo flood in position by 

gentle pressure with o fiostr at esea one af tbs ribbon 

to avoid thorn Doing ooattorod by stray draughts*

ifarlng oattln&, paraffin wan onbsdod sostloas become«

slightly osasad* Before being attached to olldao those 

oroaaoo east bo restored and the section f lettered* and 

this la achieved by floating than oa warn sator (30 *  3©«c) 

by one of tha following throo aotboda*

Thermostatically oantrallad baths with taside 

coloured blank are Maintained at a taaparatnre 3 * 8  

degrees ha low t >s selling point of the paraffin wax)
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an enamel air glare bowl fille d  to %tm brim with a eerreet

temperature may be need, Air babble* fermine. oa the bottom
«

of tfra diob must be dislodged with flavors aw by vibration*
/

Boot ions ora divided with a scalpel lata length* 

oonvoaioat to <50 00 a alido, aaaally liag lo  SM tlooi or 

9 4  M all Motion*, fioaa wwt ba lo ft at toot) end of tho 

alido, for a labol oa oao side, osd space as tbo otior old# 

to pm o ai aay d ifficu lty  wbea osaainiag taoa oodor tbo 

microscope* i t  io preferable to loavo a/4  iooh for tbo 

labol and YZ laoh at tbo otbor *nd,

Tbo Motion# or oootioao ore I l f  tod o ff tbo boaoh aad 

oa to tbo oorfaeo of tbo water by inserting the point of a 

dissecting noodlo into tbo wan at one ami* Caro being token 

not to damage tbo tissue daring tbio preparation*

Xf creases in tbs seetions do not disappear laaodlotoly 

of tor oontaot with water, di scooting need loo should bo nood 

to teaoo tiiom oat by applying one to ooo'i sido of a oroaoo 

witts a gentle pressure,

A oloaa or albumin!sod (tbo albumin to prepared by 

nixing albumin of tbo egg with glycerine, aad tbio io applied 

00 a Tory thin ooot into tbo slides end allowed to dry) slide  

io half submerged, in tbo water and with a dissenting noodle 

tbo see tor is  broa,ht into oontaot with i t ,  With tbo noodle 

tbo oootioao in tbem oriented on tbo elide by withdrawing 

ttse olid# end bringing tb* flattered eeetioa with i t ,  Xt io 

important that only tba wax edge bo toasbed with tbo noodle *
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and t&it this operation ho eanried oat ah lie there le i l lU  

eater on tho elide* Tho elide ie then eet in an opfliiit 
position to drain* Ha aoentsd sections nay then he left 

In the laeahotor at a tempera tore of 3f*c oter night to 

dry and are ready for staining* Hot stags method! Hot 
stages are available oonasro tally with a speololly shaped 

etetal top ehiob ie heated and aoiatoined at 48 *  50* C, A 

olean or albuatalsed elide Is laid on the hot stage, flooded 

with distilled water and the section or sent tons are laid 

an the stxrfase of the wator* Creases should he teased out 
with needles or foreeps and thesltdea left for a few noaeats

e

to get warn* The erease will flattsn oat due to the heat*
Shan oouplately flat the elide le removed frea the hot 
plate tho obsess water le drained off and the section 

oriented Into the eorreot position* It le then returned to 

the stage* soot ion doenards to prevent dost fren settling 

on It and left for 30 atautes* rhe seotion la then ready 

far staining*

A eleaa or tlbsaitiied elide le flowed with die tilled 

water seetions are laid on the sirfaea and with tbs major 
araaaea reaoved the slide* held over a bonsen burner far a 

second or two to slowly warn the water* I f neooeaary a . 
second beating la given bat the San auet net be Melted 

darting this operation# Its oreuses will flatten out during 

this operation* process following which the excess water is .



1

drained oi t  and tha slide put Into l i »  oven at a 

tamperstare of 3T>C or 88 *e to dry* The section la 

ready for staining*

stages in •taioiog and notmtim paraffin eeetioast

I* Haaorai of nan with xylol
8* nydration with graded alcohols

\
3* Staining
4m Dehydration thro*+h graded alcohols
5* clearing with xylol
8« stonntlng under a ©overall?*

Teahaloaaai ^

U  iiM rnl of want Sections are plaoed la xylol 
far M  ainutea to dissolve the aax*

2*  r^dmUoai The aaatloa in taken oat of xylol 
(it  should appear quite clear) ami It Is ( 
tronsferred to alieo lute alcohol for I ainutet 
whan It will haoona opaque.

The aaatloa la re&evsd froo absolute aleohol drained 

aod placed In 90 par oentnloohol, planed la plarla alcohol 
(aetorated solution af plarla said in alcohol) far 8*10 

ainutea* followad 6y tho washing la tha siIda tray for 
10 Minutes* Tha aaatlona era then transferred te 00 par 
want aleohol for 8 alautee*

i

8* Skiinln&i

a) elides are transferred fron 90 par sent sloohol, 
after hydration to feaenatoxylla and left far 

MMO Minutes*



b) Slidof tfttr IrolBias off axoeee ha«8to^Uat 
or# transferred to ttm elide ettahing tray and 

eaehed ustU the eeetiono art blue (wan fir  at 
reared lro» the heea&toayUit there ara pink), 
fhia tehee ahoat SO aiantee la tap water nad 

la knots* na •hieing sections*.

a) SMilwu ara dipped into sold alcohol when they 

ara agitated for a far seconds, and returned to 

t!» slide washing tray oat 11 blue a^aio. tffcsy 
should be ebserred under low power of the 

staining atloroeeop* to ensure that they ara
a

•afftoionily differentiated*

1) I f ito 0 0 0 tion* ara under!Iffaraatlatad It la 

again returned to the sold alaohol for a abort 
period} rtna ad la  distilled water nod returned to 

. the hnoontoxyltn for 10*18 ni mites,

a) Sections which are differentiated and blued ara 

transferred to 1 par oaat oosln for 3*4 alautao 

to counter a tala than*

f )  seat I one ara transferred fro* ooala to tba olid#
washing tray for 3*4 nlnutoe, this «U1  

differentiate the cosin*

Dohydrationi

f )  After draining, sections are transferred fro a  

the a lid a washing tray to 90 par seat alaohol 
where they ara agitated for 10 *  IS seconds.



i )  from 00 per Mat alaoMl they art traatftrrM
to absolute aloohoi Mart they arm agitate* for
10 -  t « 00000*0,

ft) They oro io turn fvon a bool aft# aloohoi I to Aloohol
11 for SO eeooado, 1

8* (iiaariaat ,
J> sect ton* obonld to transferred froa olioolot* 1

aloohol i f  to xylol I on* loft until oo on lately
clear for 18 eeoonfle.

|) Sections oro t&m transferred to xylol U*
«!»o  clear* l » «  which they any bo nounted*

8# Mo nail mil *

lioontantoi

nietological eeotloax whteb need to be oxaninod for 
any length of tint or to bo stored* ouat bo nooote* under o 

cover clip* There arc generally too nofta oloosest
/ i, 1

ft) tqtteoae nodfto an* 
ftft) eoinotis aedtt

Canada Saloon < ref root Ire index i»H ) o reoftneao nedin 

lo o etnwiljr used constant, It to obtained in o nortar no* 
poetic until free of timpo and dissolved in xylol to 86 «* to por 
ooat by weight,

1) noo tango lor ©over olii»o ore ntjoft with soft*
flnffleoo glass cotton, 1

a) A ooror olip io laid on a blotting paperi the . 
soot ion io reeved froa tike ay lol* the ourplno



«rlo l is reaoved by wiping * *  laek of the elide 

end dromes the scotton, Itavlag a ear ala of 
a boat K» of a* looh| thle stags should be

eoapleted to avoid the eeetlon free
drylag*

a) one or tee drape of Canada a*lean (depending oa 

the else of the eoverelip are placed oa tike 

eeottoai betas fold atoag the aiddl* of the 

eeottea to re^eee the likelihood of trapping 

air bubbles*

e) The elide ie quickly inverted over the
e

severalipf eae end le planed oa the blottlag 

paper aad the other enfl slowly lowered until 
the baleen touches the eoverelfp* the be lean 

quickly spreads under the eeverellp ead the slide* 
With the eeverellp attached it ie again quickly 

inverted and the eoverelip guided into place with 
a dieeeetiag needle*

Aa alternative setbod ie to pat the aonatant an the 

eeetloa ae desoibed, plaoe one ©ad ef the eeverellp ea the 

elide (clear of eeetloa) and with the eld ef a dlaeeetlag 

needle elowty lower the eoverelip la poeltioa*

Air babblee» •

Air babble# any be expressed by gentle preeeare on the 

eeverellp with a dissecting needle* vmea there le acre than 

one air babble la toe aemttant It ie easier to pat the slide *



too

be«k tat© xylol (nttioh %r il l  rsooro tbo em rs ltp  sad roaoro
i

Uasnatoxylin and e««ta  id ttoo aoil papalir raallaa 

•data and too oat dovlssd by Ebrlteh Is tbo mmt popular 

baoaaoo of Its durability, sasv fifarentiattoa sad oeaparltiro
i

potmaaoaoy#

ao a oooatorotala 0*0 *  1*0 par ©on* aqaoon* solution 

of wator solatia oosta is g «w  rally  pretorrod to giro a w w  

taforaattro piotnrs* ,

Koafionts roqnlrod for Ebrliotifo A l «  fiaaostoxylta I

0 taint

staining ttsMi 30 -  *

Aboolato sloobol 300 nl

ilaaatoaylto 0 0
IstiUori rotor 300 at

ulyosrsl 300 a l

tflaolol aootlo ootd 300 a l

potasslon slum la « « '
I

tiaooatoxylin st&oold to dissolved la  aloohol and tlto 

otbsr caayoiwnts addod la  tits ardor elrsa* Finally .

potaaolna alua to addod stills tbs solution l*  ®bakon nut 11 

throro to a dopoolt of altsa crystals at tbo bottoaof tbo 

stock ©ontatner. ulyoorol to said to stvoa noro wno pros Iso.



a tat ala* atad to atabiltaa tba a tala agalast war oxtdatioa

A tta r proparatioaof tba ata la  I t  aoat ba kapt la  a 

laaaal/ piaggaa bottla  la  a aara mad a a ll l i t  plaoo 

(vtadav a l l ! )  u n t il tba oxidation  o f tha haaaataaarlia to 

kaaMatata baa takan plaaa ( th is  proaaaa la  luioaa aa 

rtpaatag)* Tbia w ill taka *»S saoatba*
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