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X» INTRODUCTION

Atheroselervsis resulting in Isghasmic heart
diseass, is the greatest epidemic $hot manckind bas ever
faced, Corenary heart disease and the eomplications
arising as its consequencs ars sajor predlams facing medern
society unlike the advanced couniries presise dats of
mortality and msordidity camssd hy heart disease, covering
the entire sountry is not availadls, It is hewever, on
the inereass is societies moving tevards sivilizattion
(vao, 1974),

Coronary heart diseass rssults in more desths
and disabdility Shan sancer, diabetes and cell infections,
The dasie cause of coronary heart diseass is athereselerosis,
A result from a series of changes in the intima of arteries
caused by lecal accumulation of fatty material and fidbyous
tisene, disrupting its nermal arehitestare (Kapmn, 1977)«

In the 1ighs of several axperiments aucqizqua
and clinical invessigations, it 1is gemerally accspted that
ampng the many fastors invelved in the etiepathogencsis of
etherosclerosis, byper-ohelesterolesmia is perhaps the most
important, Thus it is well kmows that the marked skevation
of sevum cholesterel seen in patients with familial



hypercoholestarolemia is associated with the sarly
developuent of atheresclevesis, lymhiatmluu is
also associated with dliadetes mellitus in some munu.
(Yadxin, 1977).

Serum cholesterol concentrations can be successfully
reduced by dietary medifications alone, Several studies
bave widely emphasized the eifsets of differeut components
of the daily diet on the levels of chelestorel in the dody,
The role of nutritionsl fagtors such as the type and
concemtration of dietary zZat, the typs of carbohydrate and
dietary fibre, ia altering plassa chelestercl have deen widely
published (Zeister, 1975; Kritenevsky gt ale, 1975)s Many
0f these distary constituents have been used to check
nypereholesterolemia though not as liderally as drugs.

The association of nyperoholesterolamia to the
developuent of athervselerotic coresary heart disease has
led t0 the mearoh for cholesterol lewering agents which may
moderate the course of the disease or preveat it (Gujaral,
1978). Bbut the drugs used to lower cholesterol might be
Barntful, |

Piatetes, commouly known as diabetes uu;m is a

ehronic hereditary disesse charscterised by hyperglycasmia
and glmnuu, depending on o «ttetm ot Miﬂg




resulting from either insuffisient supply or diminished
effectiveness, It results from ; serious dislocstion

of the endodrine dalance that normally regulates carbehydrate
metaboléss, (Bajaj, 1977).

Diabetes mellitus is often asseciated with an
excessive accumulation of one or more major lipids
transported in plasma, HEigh plasms triglysarides appear
to be mere common than hypsrchelesterolemis in middle-aged
diabetes with vaseular diseass (New ot aley 1973).

Diadetes is prevalent all over the verld among
both the sexes, The ineidence ranges from 2 So 3% in the
western world and 2,353 to 2,7% in different regions of India
(wmo, 1977). |

The most comuon causes of death from diabetes are

~ eardiovasonlar degeneration and diseass of the narvoss
system (Bryfogle, 1966). Diabetic nephvropathy is a cause of
death in young patieats with long term diadetes (Entsachar
ot al,, 1964),

The developing countries like India with their
neagre financial rescurces cacnet avail themselves of the
_ sexviees of modern medicine in view of the huge ianvestment
involved in establishing and majintaining modera clinies and
hospitals (Dechans, 1968),



Hence it could de useful and valuable £tf wo are able
to get insights 4into the traditional system of medicine
which is often cheaper (VEO, 1977).

Experiments bave already deen doue with eurcwmmin
(maniu, 1975) and various frectiens of the guggal
(Xapoor, 1973) for chelestrel lowerimg property.

Bxperimeats done with Sarkaraikolli (Gymmess Sylvestrs)
and Bitter guard juice have shown that they have a hypo~
Siyceais sffeet (0iri ans Nageswari, 1978) 6iri and Samsel,
1979).

Since ginger (Zingeder Offiainate Repges) is a
cosmenly used spice and 1s considered g valuadle medicine
bDecause of 1ts aotien as a rubsfactant, diuretic and
stimulant to the gastroiatestimal trast, 1t was felt that
a systematic, scientific stuly of the offest of ginger ou‘
serun chelesterol, liver cholesterol and blood glucose level
would be highly interssting and mwsefuly |



XX, REVIEW OF LITERATURS

The literature pertaining to the study on *the
sffect of ginger on serwm cholesterol and bBlood gluosse
levels in rats' is disoussed under the follewing
headings,

As Bsar: Distasess

1+ Prevalence of heart disease in the world
and India

2. Types of heart disecasss
a) Coromary heart disease
®) Bypertensive heart disease
¢) Rheumatic heart diseass
d) Congenital heart disease
e) Myosardial infarctionm
3¢ BEtiolegical fastors promoting heart dissases
a) Fatritional factors
(1) ZType and concentration of fat
(11) Type of cardohydrate |
(111) Souree of dietary protein
(sv)
(v) ™
(v1)
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Nes-uantritional factors

&, Cholestercl and cardiovasoular diseases

5. 14

peproteins and hoart discases

- 6. Faotors lowering cholesteral level

8)
»)
e)
a)
e)
z)
)

T« Bt

Pats

Cardohydrates

Proteins

Vitasias

Hinerals

Boods leweriag shelesterol lewsl

(1) oOunten
(11) Turmerte
(111) Guggad
(sv) EKatha
(v) vakawe
(va) Garlie
(vs1) Yeass
stary econtrol of Mypsredoleatevelemia

B, Disbetes Nellifess
4+« Incidence of diadbetes
2: PFactors promoting diadetes



3. Complications of diabetes
s) Asuts complications
b) Chronie complications
8. Methods of treatasnt of diadetes

S« Noed for sn imaxpensive, indigencus and
. harmless gure for disbetes

6, 7Traditional Medicine
7. Ginger in the trestment of digbetes

In sconomically advanced gouniries the leading
causes of death among sdults are degensrative dissassess of
the heart and bleed vessels (Jones, 1970), The United
States is reported to have the highest death rate from
cardiovasenlar dissasd® in the vorld, Corenary discases
Sake the first place, with stroke in s ecomd place, The
pattern of heart diseass in India resembles that of
United Btates, In India more persons ars affested bWy
strokes than by bheart attacks, The basiec cause for s
stroke or heart cin@u is atherossieresis eor hardeniag
and sarroving of the arteries tarough which dlood
fytlows, The imcidence of infective mndoearditis varies
from 1.4 %0 2,5% in vartous studies (Chepra eb al,, 1980),



Atherosclevesis 18 a conditien in which plagme
1ike deposits of fatty matarial are founéd alomg ths imner

walls of arteriss, It 1s accompanied by high blood chelestercl

~ {(Cooper, 197%).

Rypertensien or high bleod pressure is an importamt
faster ia the develspment of heart disense (Xar, 1977).

¢) Bhewymatis hears ¢issese:

| Rhoumatic heart diseass is one of the sest common
and serious forms of heart dissase, It oceurs mostly in
the middle age group: It is generally agresd that, hemelytie
streptecocons is the oansative agens{Whmite, 1975).

Nyosardisl infaretion is esseciated with and
possidly due to coremary artery spasm. (Nellstrom, 1979).



Voskresounskii g5 al«y (1979) pointed oant that
athereselerosis is a result of overating, a Geficiency of
sntioxidents in matural predmsts and imsstivity whieh
canses a derangemend of the ;hhhmiul anttoxidant
system, leading to fres radical oxidation, dreakdown of
pelipopreteins, 1ipid infiliration of the intima,
destraotisn of elastiecity, f£idwosis and saleinosis,

Cholesterel rish foods have leag demn eited Wy
dostors as the primary canse of coronary artary #isease,

The role of antritional facters such as the
type and congentration of dielary fat, the type of
sarbeohydrate and preteins have doon asseciated vith
raised cholesterel 10ulls,

1)

Both guantity and guality of dietary fat have an
impertant Begring en eholesterel levels (Grands, 1975).
Populations whieh sonsums a 418t high in saturated fats

have s hMgher incidence 43.:! umum and coremary heart

disease (Redd gt aley 1977)s
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Joetet and Girardet (1979) revealed that Mutter,
lard, palm oil, soyabean eil, hydrogemsted gromonut
oil, cooommt oil and matard o4l are highly atherogemic.

Padmavats (1977) reperted that diets that inelude a
conbimation of fate fres animsl origin such as dailry
produets (butter, eream, cheese ats), g yolk and
satarated cooking fats such as ghes, vanaspati ets. have
a maxked oholesterel raising effect,

A Righ saturated fat diet results in the fermatien
of metabolised preduets like oleic and palmitie acids that
ultimately give rise te estors of these fatly acids vith
shelestirel whieh aredighly atheregenie (Gopalakrishnmm,
1979)s

Lemric, myristic and palmitic sside are more atherogemisc
‘tham stesrie asid (Gepalakrishman, 1979). Elaidie aché

in the presmece of chelesterel insreases serus cholsstercl

more than nfu acid (Vergreesen, 1978),

The major source;: of carvohydrates in our &ists are
sersals, pulses, sugar, reots and tubers (Grande, 2975).
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Advrens (1974) revealed that sugar (W is an
important factor in the developmant of corenary heart
dissase; Semipurified 4tets coniaining celluless are wors
atherogenio than those with wheat straw (Kritehevsky, 1978).
Kritehosky gt glss (1973) reported that smerose, sterch,
frustess, glusess and lastose are athervgmio in the |
deelining order, HNHahn and Koldoveky (1976) reported that
sarly wveaning to s high carbohydrate diet make adult rats
sore proa¢ to high chelesterol levels,

(411)

Animal protein has been associated with high and
vegetabls protein with low plasma cholesterel iwuhz
this differmtial effest i» thought to be related te
emino soid composition (Carrell o3 glsy 1975 wad 1978, and
Lealamma g% gl.y 19”}ﬁ

(1v) Yitestns:

NCeully (1979) and Gruderg et al., (1979) implicate
the Geficiency of pyridexime (Yitamin B6) as a faster
leading to atherosclerosis, According te NG gnlly methionine
19 breken down ¥y the bedy inle Memseysteing’ehemical that
promotes athereplercsis in laboratory eaimals, In the
presence of vitanin B6, however, homoeysteia is converted
into eystathionine, an innocusus By product,



¥ilson ot al., (1978) reported that diet defisient
in vitemin R may predispose one to athercplercsis and
hypercholesterolemia, Supplementation vith butylated
hydvexy anisel and dutylated hydroxy tolusas (commonly
used as antioxidants in fats) in rats caused atherosclerosis,
Erdman gt aley (1978) bave Shsorised diet imdwced hyper-
cholesterclemia in rats on o vitamin A free dies, However,
the respense is affested by the salt mixture used.

The deficiensy of vitamin like substasce kmown as
co~suzyme-Q diminishes the heart's pamping ability to
~ what has been termed as a deficiency of Dioensrgetics,

(v) Miasxals:

A nwsber of minerals have been assoviated with
coronory heart disease, Masironmi (1973) has reported that
caduivn, cobalt and lead have deirimental effects on the
cardiosirenlatory system, According te Allen g ales
(1978) a @sficieney of copper intensifies the risk of
coronary heart disense by raisiag cholesterel levels,
Tarlaraty and Altura (1976) fousd that lower $hen mermal
levels of magnesium inoreased artery tomns, mséds ithe artevies
more responsive So body chemicals and conld produce progressive
vasocunsirietion resulting in cardicarterial spasm leading
to sndden death,



ﬂA

Klevay (1978) has reported that an imbalavce in .
copper metadolism charasterised by a high ratie of Zine b
copper (1a/Cu) contributes te the risk of corenary heart
disease,

(vi) Heayy Mealss

Roen (1978) postulates that a light rather theam a
heavy evening meal would reduce the risk of atherosclercsis,
A heavy evening wmeal whieh is rich in saturated fats when
digested, is dumped into She slow moving cirenlation during
slesp. & 8 this moves slowly thromgh the arteries, the
| situation is ideal for clet formation,

Analysis of the stullies on cerenary heart diseass
has 1ed to the formmlation of cersain 'risk factors' some
major and some mimor, some reversidble and some irreversidle
foy corironary heart uam Some eof the majer sen~nutritional
faoters are hypesrisnsien, hypercholesterelemia, sigaratte
smoking, obestiiy, sex, sedentary living, ersi esntraceptives,
infestion and catfeins in coffes (Grands, 197%5; Gorden
ot aley 1978 and Niskkel ot al., 2977)«
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Hardness of drinsking vater and tragce slemsnt
imbalance in the environment and in the bedy also eause the
development of corenary heart disease (Allem and Xlevay,
1978).

Srikaotia (1971) 1ists stress and strain of modern
living, anxiety, hersdity and rich diet as m&w etiologieal
factors of atummlmﬂn

Lyon (1971) reported that xanthine exidase present
aammauw.mummmuatmcam

and canses the initial damage te tho artery wally After whieh
cholesterol may deposi$ 1tself at the site of iajury,

L

Cholasterol 4s a major compenent of all mammalian
plasma wesbrants and is vital t0 eell growth and its survival,
However, its exgsess is quite harmful to the body bhecause
eholestercl deposits harden arterial walis csusimg
atharoscleresis,

Cholesterol belongs $o the olass of sterieds with
 aleohol a8 one of the funetional groupss Its molecmlar
formmla 15 Cp,Roc0 and structursl formwuls s

\,\O




Cholesterol is odisined throngh 4iet and is alse
synthesised in various bedy Sissues, It is absorbed fyom the
intestines where abeut 70 per cent of it gots esterified
with the fatty aeids ( Gary and Sharma, 1979).

 Gopalakrishusn (1979) Gsclared that elesated levels
of cholesterol in the beody is & major facter leading te
soronary heart diseass and the risk is inereased as the
levels go above 2203350 mg/100 ml of disod,

Endohodhar gf gl.¢ (1973) bave inditated that the
anount of sholestersl abserbed has an excellmnt corrslation
vith the dietary intake of cholestarsl, |

The levels of lipoprotein iun the plasma has besn
showa $0 be indivptive of impemding heart @isease, As
early as 1967 Fredviskson st als, identified four groups
of lipoproteins impertant fa clintcal diagmesis, They
wers enumesrnted as high density lipoputeiss (HDL), low
density lipoproteins (LDL), vexy low density lipeproteins
{(VLDL), and ehylomierons,



The lov density lipoproteins piek np shelestsroel
that originated from the diet or was manufaetured in the
liver and deposit 1t in cells for presessing, If for
dietary er other raessona, there is more cholesterel
than is needed for daily metadbelisn, some of the LbL's
may dGeposis their fatty carjess on the interier 1SmgNge:.
of soronary arteriss, Bventually this duild np eof mw
plaques sets up eonditions fer a heart sttaek.

Kigh demsity lipepreteins fleoating around is the
Mloed stream pick up sxsess sholestercl anmd appear to garry
it Bagk to the liver for sxcretion from the body
(Sagelbordt, 1978).

Sarr (1973) Bad predicted that the level of EbL's
is & powerful imdieater of heart attack risk, Vagetariass
/ have extremely, high HPL t¢ LDL raties, BPietary sholesterocl
Desides altering the plasma cholestersl does both inersase
in LDL and desrease in HDL level,

Aceording e Levy (1978) the higher the level of
HDL the lewer the risk and higher the level of LDL the
groater the risk of corenary heart disease, Albars ot al.,
(1978) reporsed that HDL levels wars lew in myoeardial
infaretion survivers.
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There are a numbder of mutriticonal fasters lovering
shelersinmrel levels and many of these m regular
components of our mzy ales,

a) Zats

Pely unsaturated fats have a marked sholestemsd’ -
lovering effest (Durrington g% al., 1978).

Fao g a), (1977) reported that sardine oil and
saftlover oil deersased serus sholestercl levels within
22«44 days of fesding in adult mles; The deorease was
graatey in the cases with higher initial valued: Van
losseneny 8% gl«s (1978) reported inerease im high density
lipoprotsin and deoreasdin serum triglyoerides with s diet
supplemsnted vith limoleis acid: Premakusari, aad Sundars~
Valls (1976) peinted eut that serum cholesterel deereases
wors mare with sanflover oil than with groundmut oil,
Calendra ot ale; (1978) remarked that an elive eil died
inoreases the plasms very low deusity lipeprotein and lew
density lipeprotein frastions and that an addition of
cholesterol to this dist farther inereased thess fractions
and simaltansfously decreased the high density « lipoprotein
(EDL « 2) frastioms. |



4) ,awwu' the physislogisal funstien of the

5) normalises Blo-ehemical adosrmslities in
obesity au matority onset diadetes,

Mae Demald (1973) revealed that fructoss and
stareh ave more atherogenic than giweoess. Asverding to
@ranea(1975) stared in genersl is uot as atherogenic as
sugar,; while Berg gt al+s (1975) stated that frustose
decreases plasma sholestercl and noted that sorbditeld
has 2o effect on serus triglpserides dut causes a fall
in cholestercl levels snd that ihe effect of xylitel is
negligidle,

Pore gt alsy (1976) declared that feelding of regi
redaces serum cholesterol levels signifisantly, Judd gt al.,
(1978) reported that relled oats have a hypecholesterolemtic
sffect, Garri-a flowr prepared fren Casmay 1ihos Ut
a staple food in urban conmumitios of ﬁuu*u, deerennes
plasma cholestercl concentrations but after the saturation
point is reached garri has no further lowsring effeet on
plasen cholesterol,




Krdman 8% ales (1979) dave pointed out that a 2%
gelled agar dies decreased liver chelestercl im albine
rats fed 1 per sent cholesterol diss, pessidly Wy redueing

Teuji ot als, (1979) reported that several
polysaccharide derivative, synthetis polymers (1ike
hydroxy ethil sellnloss, carboxymethyl cellslese, propylens,
gyeol alginate) and ligmin suppressed liver cholesterol,

Darringston ot al., (1976) and kelly gt gl+, (1978)
are conviaced that pestins degrease total serwm eholesterel.
Delvarrs ot plyy (1977) and Eay ot al., (1977) emphasized
that apple pectin reduces dlcod cholestercl mors effectively
than lemon and citrus pestins, IS is suggested that
pactins dsoreass sudogemons sbsorption of cholesterel amd
inereases chelestercl turmever,

Carroll (1978) and Carrell ot alyy (1978) have stated
that replacemsnt of unimal protein with plant pretain reduces
plassa cheolesterel, as the satadbolimm of chelesterel is
cudaneed in the latter died,



Yon Lossenesy gt gl.) (1978) reporsted that s
fish diet given to human volunteers auﬁ& Wt
significantly lawered cholostercl lwwels,

Neir o} alve (1971) and Mana (1977) reveslsd that
milk hes cholesterol lowering preperties and that the
astive fagtor in milk is P -hydroxy B -methyl glutarie acid,
dermus (19768) said that casein of milk has marked Nas
sxy¥ed hypocholesterolemic effeots, He furthey affirms as a
result of elaborate sxperiments that the amine acid
gElyeine possssses the most ebolestersl lowerisg ecapaeity,
Loelamma ot g)¢p (1978) reported that soys beans and dlaek
gram ars hypocholesterslemic .

Siagh st alvs (1977) demoustrated that the protein of
Asngis milanexries asd Bemhing retuss (wild legeminows
uadn) were uih hypeglyconic and hypocholesterelemic,
Matbur (1971) and Reddy (1979) have peinted out that bdengal
grom 13 positively a lipodietretie,

Recently, pretein from algal has deen found to help
in lowering the cholesterol level in the bedy,

¢ Yitamines

Garg and Sharwa (1979) have peinted ount that adequate
tissue ascordie acid is nesessary for the catedeliss of
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cholestercl %o dile saltas, I¢ bas therefore hYeea
concluded that vitanin € lowers chalesterel lowels,

Eisetiale Anids
Charmann o} aley (1973) reported that lavge doses

of nieotinic acid reduces beth free asd esterified
sholestersl levels,

Ostexr as quoted Vy lyen (1977) who smbstantiated the
theory that cov's milk msuthine oxtidése causes the initial
damage to the artery wall, treated his patients with folle
anid and got phosomemnl]l resulés, He therefors oalls feolie ‘_
acid $he pefnicillim of atbervselerssise

Lipeds asigs \
\

Lipoio meid deereases tetal chelesterol (Ivemev,1973).

Erdman gt alss (1978) reperted that pharmacelogical
levels of vitamin A and receuntly /3 «Carotens have been
shown to retard the accowmnlation of ‘cholesterel in the serus

Aoum  cholasterof fevals . Bot fycopens , aldfhough
and liver and alse reduce slevated mmﬁxy amw teo

B wsarotene does met depress 410t induced hyper<chelesterelemin.



Recently, astivated 7 ~ dshydrocholesterel
has been shown to dessreanse serum ehelesterol level
sonsiderably (Fadry, 1978).

VilSon gt ales (1978) shoved that vitanin B inhivits
athevoncleronsis by preventing hyper-cholesterolenia.

o Miasrals

Nagyvary gt alss (1978) informed thas At>* complexes
reduce serum cholesterol ia rats, Klevay (1977) indicated
that sodium phytate supplemenis in the diet of rats,
significantly reduced eholesterel levels imhhe plasma.

Dists ridh in ehremium protect from corsmary pPIOngesss:

t. Zidess

Dietary fibre, the semedigestidle compenent of
our diet has been implicated in resent years as causing
s redustiion in serum and body cholesterocl and it has bemn
referred to as a matural hypocholasterelemic agent
(Toas g3 gles 1976 and Domtago gt glsy 1978)«
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Vijayagopal gt alse (1973) Heaten gt ples (1974). |
and Mathe g§ ale, (1978)said that vheat hran is a Mypscholesterel-
enic agent, This property is atiridused te the presence of
uronis acid, Eritchevsky (1978) has indieated that pectin,
gaurgua and ligain reduce serum and lever cholesterel in
rats,

Alfa Alfa meal, rolled cats, are other fidres
redueing cholestarel level (Nalimew g} gl., 1978).

Trowell (1972 and 1978) attriduted the fidbre in
sordals (2g/100g) legumineous seeds (3-5g/100g), whole fruits
and vegetadles for thelr 1ipid lowering effect,

The lipid lovering effect of fidres is advocated
to be due to ithe imersase in the axeretion of bile salts
and faeecal u{uu (Trowell, 1972 and 1974, Stary s} 2l«,1978).

8)
1) Qaieny

Jain of gley (1978) and Sainant g§ gle, (1979)
reperied that onion as such and essential 01l of entonm reduce
cholesterol levels significantly, Basarkar et al,,(197%)

have revealed that guarcetin obtained from onion reduces
liver cholestarol but not serum cholenterel in rats.
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11) Tupmsxies

Cureumin obtained from turwerio is an active
prisciple in reducing cholesterol level (Rao st al.) 1970).
$11) Smazal

VYarious fractions of the guggal resin from Goumipher
pkal sbov sexrwm chelesterel loweriag astivity in rats
 (Rityamand, 1973).

iv) Eatha

Kaths contaiming spiedSechin reduges doth sevum and
l1iver edolesterol in rats (Basarker gt gl., 1975)

stimulates the smorstion of cholesterol in the facses
(Irisknt ot aly, 1978),

vi) farlies

: wm and gariic ofl possess warked cholesterel
lowering prepertiies due %o an active principle, suplhide
of allyl (Bordia g3 glsy 1977). Elaborating on the heneficial
effects of garlie, flordia et al,, (1977) end Jain gt al.,
(1978) revesled that garlic prevents the fall im the
1ipoprotein fraction, enhances fihrimelytie astivity, levers
serwm chelestercl and triglyseride and desrsass soriie
atherons.



vit) Xeasthb

Pietary yeast and yeast frastions bhave cholestercl
lovering effeotr (Seelsy, 1978),

s

It bas been widsly accepied that a wise selestion,
& judieious comdimation ané a proper kmovledge of w»f optimum
quality and quantity of foods ¢an have far reachisg effects
in pressrving and mdintaining desiradle health standards,

The sams is trme Lor cheoking an slevation in serun
cholesterol levels whieh has deen ifmplisated as a major factor
Promoting to eoronary heart dissass, Distary medificstien
oan retard and cheek significantly the cholesterol levels
in the bedy (Villiams g% ale, 1976 and Marr gt al., 197%).

Agoording teo Turner (1978) and Gopalakrishman
(1979) the distary ceatrel whitsh have to de nadertakem to
saintain serum cholestercl level are as follows,
as Aveid eholesterol rich foods like deep fried
foeds, riech pasiries, sakes and puddings,
by Bat less and Mnm' neat, chisken and eggs.
8+ Avoid sugar and salt as smeh as pessidle,

——



Gs Avoid Butter, ghee, oreas, vhole mil
Incinde m:-’-ﬁu.' ' 1

¢ FKat more whele grain bread, cereals and
pulses, N

2. Imelude o quaniities of greea leafy vegstadles,
root vegetadbles like carrets and other vegstadbles,
vegdtables like onien and garlic are bdemeficial,
All fruits are allowed in mederatien,

& twg““ anidal fats and utnn:: f::l fox m;nm

noinding sarger: vanaspatiii and cocemn
oils Use mﬂmalt eils like safflower oil,
gingelly oil, groundant oil and ecotton seed oil,

Fat content of diet should mot be mors than 20.30% of

the total ealeries, The daily intake of cholestercl ina the
diet should de less than 300 mg (one egg comntains 300mg
oholesterol ),

b Caforie intake mmst be adgusted to meintain
idsal Dody weight,

s Sat small and light meals, Fating should be
:hm slowly and foed should deo thepeughly

WHD has premoted & multifastorial appreash to the
prevestion of seromary heurts dissase (MNarwet, 1979),
Examples are health educatien, advice on diet, antismoking,
physical aotivity, weight redustion, prevention of obesity
which is assoeiated with several risk favteors such as high
blosd pressure, slevated serum lipids, diadetes and hypere
glyocaemia and information on hypertension,



B, Bigbetes mellitas:
t« JIagidenge of Diahefes)

Plabetds mollitus 1o not a new dtseass; it has
been kngwa for over $,500 years, dud the real pregress
in the understanding of the dissase has taken place enly
in the last sevemty five years (AJsacnkar, 1968). The
incidence of xnoun cases of diadetes in western sountries
is clese to R% ef the popmlation, It is highest in
commmnities with a high imcidence of odesity, Diabetes
is more fregquent amsag relatives of knowa diadetes thah
among relatives of mon«diadetes (Joslinm gt a)., 1999)
Steinderg, 1939).

Prevalence rate of diabstes has varied detwesn
2,53 t0 3.7 per cent in differmt regions of India
(Ahaja, 1976)s Peak tncidence oceurred in age growps of
335 %0 59 years and is male predominated, Juvemile
diabetes is very rare (Hamwsantarwe, 1973),

The several coatridusing fastors are hereditary,
age, sex, obesity, infestions and siress (Pavidson % al.,
© 4973)a



Dlabetes is generally considered “ de a diseass
of complications, Is mest of the cases 1% is severe from
the stars, and trends a carrov path betwesa ketosis and
kypoglycammia, daveloping vassulay and corvenary somplications
within a fov years and fimally leads te death (Malime,197%).
Exaet records of the cause of death in diabetes are virtually
impossible to compile, The mest common e¢ause of death are
sardiovascular degemnration and disease of the nervous system
(Bradely and Bryfogle, 1956). Hiadetic mephrepathy is a
caus® of death in yomng patients with long term dlabetes
(Bntwacher gt gley 196A),

The complications of diabetes can de divided inte
{(a) Aeute complications and
{») Chronic complications,

Diadetic Ketosis, carbdunele and acute gangrene are
sonsidered to b the acute complications,

Diabetic Ketosis, acidosis, Ketoacidosis
Piabetic precoun and diadbetic coma, are termes used te
deprive the grave metabolic illness whioh, 1f untreated, is
the enid of severe diadetes, Diseription of gangrene and
its treatsent in the diadetic, shov wide variations
becouse the elements of seurepathy and infection are mod
always realised, Poorly controlded diadetes sncourages the



development and spread of mimor Mnum (Maline,
1975).

Diadbetiec retinopathy, diasbetie neuropathy, and
diabetic nephrepathy are gonsideresd teo be the wosst
important chronic complications (Ajgaenkar, 1968).

Diabetie¢ neuropathy is considered to de the
disturbances of seasation to heat, pain, celd, Soush,
vihration and other nerve funstions (Ajgsomkar, 1968).

Biabetic nephrepathy is a term which is confinsd
to the glomeralar changes; tubular lesiens, resal artery,
atherosslevosis and pyslensphritis, It also ineludes
changes due to antherema and glomeruler lesions
(Mardle, 1963),

Diabetie retinopathy Lecomes coumpuner with advaneing
age, dat much more with the duratiom of diadbetes,

A,

There are three sethods of treatnent they are;
a) Dies |

- B) Diet and oral hypoglycasmiec drugs and
¢) Diet and insulia



The most impertant and dasic treatment of diadbetes
is through dies, Diet must be adjusted according to the
needs of the dody and not by hunger, The diabetic should
use fewer fats comtaining saturated faity acids, ghes,
dutter, aniwal fats and oils sontaining unsaturated fatty
acids 1ike saffliswer oil, groundmmt oil and subflower 611}
(Panghaday, 1988).

Besides diet, oral hypeglycaemic &rugs snech as
sulphonylures comppunds and higusnides are very useful
in controlling diadetes, Bigusnides was widely used over
long perieds without sericus toxie effeets:

Apart from the maintenance of diet and oral
treateent with hypoglycaemic drugs, insulin takes a key
role in the treatment of diadbetes, Insulin therapy 19 mnot
curative dut subdbstitutive therapy., However, with ons or
more of ths preparations of insulin available, it f»

ssually possible to keep the blood giwcose withinm reasonable

limits mam:ut the day and night, without undwe risk
of hypoglycassia, Insnlin is essential in the following
circamatances,

1« Fer new cases with severe dehydration or

s ' ketoacidonis,

For smergencies asscciated with Setosis, such
as asute iafection, gastre enteritis somne
sorgical operations and

LE
3. For the trnkﬂt of nearly all yowng patie
{Pavidson, 1973). we

|
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In the ease of oral hypoglycaemic arwgs, the
patisnts bhave te face many problems, MNany side effects
result, A fatal case Gue to massive overdosage of
sulphonylures. drugs was resroded by Gilli e} al,, (1960),
Severs hypoglycaemic attacks may be prelonged and refraetory
to treatment, so that fatalities with both toliutemide
anéd chiorpropamide have been reported (Cushman gt ple, 1963).
Gastrs intestinal wpset is the commonest side effeet and
ocours in fhout € per cent of patients trested with
chlorprepanide, perhaps a 1ittle more oftem with tolbutanide,
Next; skin rashes (Toxie erythema) have Deen reported in
about 4,5 per cent of chbiirpropanide cases and 3 per cent
of those takimg teldutamide, Also jJanndiee results withia
the first month of treatment, A gomplaint of transient
ghddiness or dizxiness, in fast, a seusatisn of unsteadiness |
with weakness or lathargy, is not rare during sulphonylures
treatamnt, especially with chlerprepamide in full dosage.
The side effect is thought to e e 9 a direct action of
the drag on the central nervous system (Skinner gt al.,
195%9) | Panefitopenia is reperted follewing tolblwtamide
treatment (Chapman and Cheung, 1963)c A case of essinophilic
pulmonary infiltration dus to ohlerpropamide has besa
reported by Bell (1964), An interesting and econmen side effect
of ehlerpropanide is sloobol intelersmee, .. Ll
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In the case of Bigwanides, the incidmge of side
effoots has been h,iﬂ'sh aud has necensitated stopping the
darag in adout 10 per gend,; The sympioms are nansea and
vomiting, and occasiomally diarrhosa., Alse there is a
w:gey to ketomuria without hyperglycaemia and a rise in

the Mlood lactic acid (Cmaig et al., 1960),

Also the oral hypoglyeasmic drugs mey aet for
sometime and then fail to ae$, as sometimes happens with
insulin (Ajgmonkar, 1963)s Though insalin is very useful
in the treatmend of diabetes, there s apossidility of the
development of lipestrophy and lipshypertirophy. Lipoatrophy
is a local disappsarance »f subputansouns fat, usnally
but net always, at the site of repeated insulin infections,

Eventhough insulin has been o boon to the diadetie,
it may cause him harm if mot used fantelligently, Insunlin
injettions lower dlood sugar. I Bisced sugar falls below
the sormal level, the dinbetic may develop any ome or a
coubination of symptoms termed as 'issulin reastions',
The symptoms of insulin reastions may appear gradually, eor
suddenly and unsxpestedly when the blood sngar level cones
down t0 50 to 60 mg per ceunt or less in blsod, The wore common
symptons are fatigne, wiakness, nervousness,; dirsiness,
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hunger, restlesness, headache, oold, sweat ete. In some
pesple there may be a mental lapse leading to loss of
consionsness, if mot treated prompily (Ajgaemkar, 1962).

Se there is & 4ire need to find an effestive, harseless,
substitets for diadetes which does mat predmce toxtcity,
side effects and disoydersg also, it should be fasxpensive,

6.

The traditieonal systems of msdicine have played and
will eontiane to play a very impersant part ia providing
curative services $o very large sumbers of peepls, partiealarly
ia the rural areas of almest all comstries of the world,
Bmm of local availability of herks, leaves ete, the
indigenions system of medicine s often cheaper (VHO, 1977).

The Indian Nedicinal plants Sake a Bajor rele ia
the indigenous system of nediciue: They repressat a vast
sources of drug materials, Throughout India; the root bark
of Fioup religions A¢ used an a rewedy for diabetes and
_together with garlic and commen onien (Alljum cgper) sppears
to have some bleed sugar lewering effeet (Brachmachari and
Augusti, 1968). MNere striking is the hypegiycaemis
sotion of the unripeuut of Blig da.e This is dus %o




hypoglycins, biologically acotive polypeptides whioh cause
a marked fall in the concentration of liver glycogem and
a profound drop im blood sugar (Hassal st al., 19%4)
capsule vijayasar is prepared from pisree S _parsupie
(Beejak) and is given to the diabetic patients, It is

proved to be antidiadetiec and astringent, By this
administration polymuris, pofyphagia and polydypsia are

reduced (Xajasekaharan and Tuli, 1976): DPuring recent

years the plant Estharanthys roseus has coms inte proainence

in the medical field, as the plant yeilds an gmum vincaleuk~
oblasting, The Les? emtbmet shs reperted 1o cure diddevde
ulodloakoblasting, The leaf extract was reperted to cure
diadbetic ulcers and as an effective oral hypoglyecaemic

ageat {1977). The alcohelics extrast of the whole plant ~
Clarodendron phplmidls (Mrani) is proved to be a hypoglycaemic
drug., Bitter gourd Hewordiea gharantis is cnsidered to

bave the hypoglycemic effect whea 4t is aduinistered ,

(G4rL and Sammel, 1979). A volatile constituent of onion
{Alljum gepalinn) allyl propyl disaulphide (an essential oil)

has been found to prodace hypoglycaemia (Sharma and Gupta,
1977). Gephalandre indica or Tendli has been proved to

reduce glyceswuria, A shrub called Cagsaris esgemtialits
has been foumd to be userul in diabetes, where the liver
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function is affected and it has marked efficiency in
redueian; glycosuria. A water soluble fraction of alcobwlie
extraet of Pocciniag jindice's (Xunden-Ki-bDal) roots gives
a significant improvement ia the diabetic state, This
improvement persisted for roughly three weeks, Jashul
seed whioh econtains gallic acid, tannic acid and kino,
with their astringent effect on the gut, and glycosides,
help in redueing blood sugar level in some mill cases of

dtabetes, The extract of Ftercearpps mersupius containing

kinotannic acid i» od to have ultripm effeot on

nefoicl hia  albsovphion. of Sugant CTolli, (976) . Many hmba!
gastrointeatinal tract and |, drugs, havt been reporna to
possess antidiadbetic properties, Vaman Wanesh Desai in
his 'Aunshadhi Sangrah has mentioned ten herds while chgpra
in bis indigenious drugs in Indis mentions eight (Patel

and Talwalkar, 1966).

Ginger is a widely distriduted plant, used in all
parts of the world not only as spice in food but also popular
romedy for various ailments, IAs importance as a medical
plant was recognised several thousand years ago (Aman, 1973).



Food value of s&n?or per 100g.

Cardohydrats - 11,85
Protein -2.38
Pat - 1+58
Calciwmm - 2%.1ng
Phosphorus - 61 ng
Iron - 2,3 m8

 Vitemtn A - 63 TV
Vitamia € -7 ng
Nieotinie acid - 0.7 mg
Calories -75

| Digesting time « 2 hrs,

Regarding the olsoresin content of Riode Jansivre
variety which is the principle factor presemt in ginger
is as follows. (Lewis, 1973).

L



Noisture 7
Volatile ofl 2.3
Agetone extraet 10.3
Protelin 11,1
Fibre | 9.1
Staroh 43,4
Ash 9.4

Gin}r is taken raw or cooked, separately or
with other vegetables, Many workers used ginger to study
its hypeflycaemic effeet, Sharma (1977) had found omt
the hypoglycaemic effect ot_guggr. |



I1I. EXPERIMENTAL PROCEDURE

In the preseat investiggtion three experiments
were conducted, They are descrided in the following

seguence:’

Ae Experiment Is

This experiment was conducted in two phases,
The grouping of andmals in this experiment was givea

in chart 1,

1. Fhase 1t

In this phase of the experiment, the effect of ginger
on serum oholesterol in rats fad ginger for 24 days was

studied,

B
By
Ce
[

(I

Formulation of diete

Selection and grouping of animals
Preparation of diets and feeding of rats
Colloetion of biocod samples

Estimation of serum cholesterol.
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2. Phase II
In this phase of the sxperiment the eoffest of
ginger on food intake, weight gain, seram cholesterol aand

1iver cholesterol levels of hyper chelesterolemic rate
wore studied,

ae Gromping and feeding of rats
bs Collestion and analysis of blood samples
¢s Collection and analysis of liver samples,

B. Experiment IN:

In this experiment the immediate offset of ginger
on sorum chelestercl was observed,

as Grouping of animals
b, Feeding and collection of bdlood samples
¢s Analysis of bhlood samples

C. Experiment 1IN

In this expsriment the effect of ginger on dlood
glucoss was studied,

as Glucose tolerance test with glucose
b, Glucose tolerance test with glucose and ginger,



D, Ztatistical esalysis:
. Expoument 1 - Phase . 1
8s FOrmuls pJ M

XL R

‘Thres diets were formulated; These were:

1« Basal diet
£+ Cholesserol diet
3. Cholesterol and ginger dies,

The dntails of the diets are presented in Table I,
In ali the diets skim milk powder was the main souree
of protein and groundnut oil was used as the source of fat
at 10 per cent level (Achaya, 1978). The vitamin and
mineral azztui-u were supplied at 2 per cent and A per ecent
levels respectively, to provide adequate quantities of
these nutrients, The rest of the weight was made up with
corn starch, Cholssterol and ginger of the variety q
Bjiode joneire were added at the cost of stareh, Cholesterol |
wvas first dissolved in the oil ond then mixed with the
other ingredients, The ingredients of the diets were :
well mixed in dry fors esxcept for gimger, at the commencement
of the experiment and stored in the deep freeze,

¥resh raw ginger of the variety Rjode janeire was
washed well, the skin was seraped off with a clean knife

L i
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and eut into bits, 50g of this with just sufficient
water was homogenized in a mixer and added to 90g
of 4dry diet mixture as given ia Tadle I,

Gingor contains 80 per cent of water (Gepalan, 1978)
Hence 350g of fresh ginger is equivalent te 10g of ary

ginger,
TABLE I
COMPOSITION OF DIETS IN PHASE X
(Per 100g)
Components in the Control Cholesterol Ginger+ cholestsnl
diet mixture group = group gro

8 &)

A W ous W ae - A W W W A W e s W W S YR G A W N e W e

Skim milk powder 27.%7 &7.37 47.37
Groundnnt o1l 10 10 10
Vitamin mixture 2 2 2
Mineral mixture & A A
Cholesterol - 1
(50g tresh ginger)
Ginger - - 10
Coru starch 36,63 35.63 25,63

W W R A G G W sk T G N WP AR N TR R A AP R W W W W W A
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A aumber of scientists investigating the effscts
of different foods on the lipid profiles of rats had selegoted
snimals of different ranges of weight for their studies,
For example Gutatein gt gl., (1973) used rats Veighing bdetween = =
200-250g, Yadav ot als, (1977) between 100-120g, Marita
st ale, (1979) betwesn 100-150g and “nusuya devi et al., -
(1979) bvetween 100-120 g,

In this study twenty eight male albino rats of
¥istar strain weighing 120«150g were selected from the
laboratory stock colony and divided into three groups
Ay B and €,

Group A consisting of seven rats formed the eontrel
gromp and received the basal diet, Group B was umade up
of fourteen rats and they were fed the basal diet supplemented
with 1% cholesterel, Group C had seven rats and received
1% echolestero]l and 10% ginger (dry weizht basis) in addition
to the basal diet,

Ce

Foed for control group (A) and cholesterol group (B)
were direetly weighed in separate cups, mised with sufficient
water, cooked by steaming, for 1% minutes, For ginger group
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(C) the dry solid diet mixture already yrepared was weighed
in separate cups and fresh ginger Juice sgquivalent to

10 per cent of the diet mixture on dry weight dasis was
added and steamed for 15 minutes,

The animals were given food and water gd liditum,
The feeuing was conducted zor 24 days,

- ¥he food intake of the animals was agssessed By
recording the amount of food consumed everyday. The
left over food was cleaned ofthair and exereta, placed in
separate watonh glasses snd heated in the svem at 100°C till
completely dry, Overnight dryimg was foums to be surficieat
" to completely 4ry the sample, Food inteke was calculated
by sue ;: acting the left over food from the quantity of
food given to each animal, A record of the weight gain
in all the rats was assessed by weighing the animals weekly,

At the end of the experimental period of 24 fBays,
‘rats were fasted overnight and blood samples were collected
from all the 28 rats, The tail was cut at the tip by
about 0,85 em with a sharp, sterile blade, Blood started
flowing out in drops, The cut end was then lowered inte
a clean ary test tudbe (Plats I), A piece of cotton dipped in
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xylene was rubbed over the whole lemgth of the tail
without touching the wound to facilitate an sasy flow

of bleod, Xylene was used to dialate the major tail vein,
After collecting the blood, the wound was plugged with

a piece of cotton dipped in tineture fodime, Serum was
separated and stored in a deep rratsaa

After the colleetion of blocod samples rats of
ginger group (¢) were sacriftied. The ether two groups
A and B were used for the IX phase of the experiment,

Cholesterol was estimated in triplicates in all the
samples by Zak's method (Varley, 1975). The details are
givem in Appendix I,

Rats ta group A of phase I wers contimued to be
ted with the same dasal diet and served as dasal contrel
group (A) ia the II phase. The fourteen rats in the
cholesterol group (Group B) were divided eqmally inso
two groups B and B, Group P was fed with basal dies,
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This formed the experimental control, 7The remaining seven
rats of Group E were fed the basal diet supplemented with
10 per gent ginger om dry weight basis. The composition
of diets is given im Tadle I1I.

Feeding was done as in phase I of the experiment
and continued for another 24 BSems, The daily food
consumption and the woekly gain in body weight of rats
were recordesd carefully,

TABLE 1IX
COMPOSITION OF DIEBTS IN PHASE IX
(Pexr 200g)
Basal vonirol Rxperimental = Ginger
ﬂwsp oontrol Group a:-':
Ingredients (A (») 37
| (g) (g) (g)
Skim milk powder 47437 N7.37 8737
Groundaut oil 10 10 10
Vitanin mixture 2 2 8
Mineral mixture L Y L
Ginger - - 10
Starch 36,63 36463 86,63
® G W WG W A W B W W WG W W T W W WD W B W W W

Agfter 2A days, fasting blood samplos wers collevted as
bofore and the serum was separated and cholesterol was
estimated as descrided earlier,



After the colleetion of blood samples all the
21 rats wers saorifieed, their livers collected, stored
in a deep freocze and hepatic cholesterol estimations were
done by Techugaeff resetion (Hanel and Dam, 1953),
The detalils of the procedure are givea in Appendix I1I,

In experiment II the immediate affeot of ginger on
serum cholesterol was stuldied,

I A

Bight ean male albinoe rats of Wistar strain weighing
120+150g were taken and divided equally into three groups
I, 11 and XXX, Group I received 0,25 of cholestersl
disgolved in 2ml of groundsat oil, Group II received 2ml
of fresh ginger juice containing 1g of fresh ginger and
0428 of cholestercl éissolved in 2ml of groundnut vil,
Group I1I received 2ml of fresh ginger juice containing
1§ of fresh ginger,

L

On the day of the experiment fasting blood was
collected early in the moraing from all the rats,
Immediately after that the rats of different groups
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were feod ehlntm-z (Growmp 1), ginger plus ehelesterel
(Group II), and ginger jJuiee (Gromp III) by Zorced tude
feeding (Plate II). The time of feeding was noted

and after 8 hours and & hours of feeding, blood was colleeted
and serum was sseparated for cholesterel sstimation,

e« Saplysis ef blood samplepi

The serum was analysed for its cholestercl
content as dafors by Zak's methed,

¢, Hxperismag 1il.

In this experiment the effect of ginger on d»lood
glucose level was stulied,

Twenty four male aldine rats (Vistar strain)
veighing 1902008 were taken for the expsrimont, divided
into two groups and glucose tolerance test was carried out,

These rate wers previously fed with stock dist, The compesition

of which is given in Tadle I1I, Rach rat in the firss

group was fed with 0,8 g (2g/kg Body weighs) of glueose
(Variey, 197%).
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This was dissolved in 4=l of water and fed oraslly
asing a special polytheus feedimg tube, Blood samples
were ﬂliutﬁ‘ initially jJust bdefore adminigtration o#
glucoss and after feeding of glucoss, at intervals of
half an bhour, for 3 hours, from the tail as descrided
eariier, The blood glucose was estimated immediately
by Polin«Wa method (Appemdix III), |

b,

The second group of rats were used to find out
the effect of ginger on Bloed glucose level,

4 £ of fresh ginger (free from skin) and 0,43 of
glucose were ground well with little of water to give a
homogenous solution and made upto iml, PFasting blood

samples wars collested, Then the rats were fed with glucose
and ginger juice, The time of feeding was noted, The dBlosd |

samples weres collegted trom then every half an hour upto two
hours, Blood glucose was estimated as before hy fhxn«-w |



TABLE I1X
COMPOSITION OF STOCK DIET

Ingredients Amount per 100g

Vheat flowr 3
Bengal gram fiowr 16
Green gram flour 13
Ground mwt oil 10

Milk . 15
Greens 3.0
Yeant 1,0

Cod liver oil | one arep
Salt mixture 0.9
Beef liver 1.8

D, Statistical amlivaiss

For Food iatake, weight gain and imnmediase erfect
of ginger on serum cholestercl analysis of variance was
done, For serum cholesterol liver cholesterol and bloed
glucoess '4! test was carried out, The details of
statistical analysis is given in appendix IV,



IV, RESULTS AND DISCUSSION

The findings of the present study are discussed
uader the following headings,

A« Rxpeximent I
1. Pass Xs
a) Yood intake and weight ;nn'

(1) Yoed intake (11i) weight gain
B) Kfgest of ginger on bleod cholesterol level

2 Ebase 11

a) Pood intake and weight gain

b) BKEffeet of ginger on dlood cholontercl levels

of ercholesterolemie rats
B. Expoumant L] - ?nr,inachah; effect gmam on blood  eheleaterol

B. Experiment JIX

Bffeot of ginger om dlood glueose levels,
A. Bxperimontl
to Fhase l

The rats are dividSé into three ampu in the I phase,
Gromp A consisiing of seven rats formed the namx group
and regeived the basel died, Group B was made up of
fourteen rats and they were feod ths basal dliet supplemented
with 1% cholesterol, Group C had sevea rats and received
1% cholesterol and 10% ginger (dry weight basis) in additios
to the basal died,
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Effect of ginger on the food intake and weight
gain of the rats were studied and the observations are
discussed delows

Table I gives the mean values of the food intake in
gto 16 C 2ned Stage)

the three stages, 18 (1st atastgﬂaad 17«24 (3rd stage)
days. PFig«i gives diagrammatically the effect of ginger
on food intake,

TABLE X

FOOD INTAKE OF BARS DURING *&zg I PHASE OF THE EXPERIMENTAL
PERIOD

N L Steges Averags food intake in ges ( y/rat)

N WD A e W s W G B W NP WD W AR N N T A W W g W
Gromups ™ _ 1 2 3 ¥
*ﬂ“.\‘.*.“‘.“b-“Q‘Qﬂ“’ﬁ.“*‘iﬂﬁ.
Basal eontrol
gronp (A) 10.51 12,88 14,18 12,58
Cholesterol
group (B) 10,30 12,58 14,25 12,38
Cholesterol
Ginger group(cC) 705 10. 14 13.85 10,33
Hean 9.29 11,87 14,09
‘“‘*Q‘*.ﬂﬂ‘ﬁ‘“#Q”ﬂ“-ﬁ“‘mﬂ"““""ﬁ

-3 4 ¢D
Stages 0,08246 0.2327
SED ch
Sxoupe
AVs B 0.1166 0.,2327
AVs C 0.1347 042686

BVs C 0,1166 0.2327



Stages 3 Groups Ll ¢o
Group A 0.,0288 0,07674
Group B 0.1166 0.3290
Group € 0.0272 0,07674
Stages SED cp
A Vs B 0,2020 04,4030
AVs C 0.2332 0.,4653
BVs(C 0,2020 0,4030
Senglusions
(1) Stages t % 2 3
(11) Groups fr— ¢
(141) Stages x Gromps
Groups Groups A 1 2 3
Group ) 3
Growmp ¢ 1 g 3
Stages
Stage Y E ¢
Stage Y- ) Y
Stage x B C
Stages:

Vhen the J stages are compared food iateke is
siguaifieantly different,
third stage and minimum in the ﬂnt stage. This may be

Food intake is maximum in She
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due to the inereasing age and exposure of rats to the new
diet in the aastf&rbapc A and B, 1In group C it is wainly
due to the hot nature of the ginger present in the diet,

Sroups;

Vhen the 3 groups are compared the maximum food
consumption is recorded in the hasal control group,
Followed by the ahaxtstoinl group and the ginger group
in the order, The decrease is statistically significant
betwesn the basal control group and gimger group, but
not between the basal conirel group and cholestercl
group, The decreassd food intake in the ginger growp
may be due to the hot nature of the ginger added in the
diet, eventhough the rats received the ginger in the cooked
form they could mot eat much im the first stage, but iam the
subsequent stages their consumption improved and in the 3rd ui
stage it 18 equal to groups A and B,

Stages x grosps

In groups A, B and C when the stages are compared
maximum food intake is in stage J, then amgtug¢ and thea
comes the ist stage.
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1; stage £ and 2 thews is no significant diiference
between groups A and B, That is the added cholesterel
does not bring about any sigaificant change in the food intake,
Vhereas the ginger added in the diet decressed the food
intake significantly, But in stage 3, there is no _
significant difference in the food intake of all the three .
gEYonps,

i1, Neight gajn

The yeight gain of rats in the I phase of the
experiment are discussed belowt

Table II gives the mean values of the weight gain
in the three stages, 1~8 (1st stage), 9+16 (2nd stage)
and 17-24 (3rd stage) days. Fig.2 diagrammatically
represents the effect of ginger on body weight gain,

TABLE 11

WEIGHT GAIN OF RATS DURING %gg 1 PHASE OF THE EXVERIMENTAL
- PERIOD

a{ﬁ»ﬁna»ﬁ”msﬁaagawacabqan‘ﬁnbmup |

~ Stage Average weight gain in stages

N (g/rat)
\\ - memsme W we e en e w e e e Nean |

Groups ~ 1 2 3
O{s‘ynnnﬁ‘mﬂﬂgﬁdwﬁaqna&h@&b*!&a*
Basal control 21.91 35.6A 34.49 30.68
group (A)
Cholesterol " ,
Group (B) 21.72 33490 33.66 29.43
Cholesterol + , :
Ginger Groaup (c) 11,47 22.114 31,97 21,83
Hean . 18,37 30,22 33437

e W W W W W B W T M W MR W T W W Y W T W WS R W W W e



AYs B
A Vs C
BVs ¢

Groupx
Group
Group

AVs B
AYs C
BYs C

SE
U 4419
SED

0.62.50
0,7217
0,6250

6.&839
0,62%0
0.88%
SED
1.0824%

1.2500
1.,0824

1*2&‘3

1, 2468
1.4397
1,24568

2.49%
1.7633

2,4936

2, 1596
24 4940
2.1596
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(1) otages 2 )
(11) Groups 'y - 5 ¢
(111) Stages x Groups
Groups
Groupt. A 1 | . {
Group B 1 | I
Group c 1 2 3
Stages
S8tage 1 . e
Stage 2 X B ¢
Stage b e
with inereasing age the weight gain alse inoreases,
grouse:

when the groups are compared the basal controel
group recorded the maximum weoight followed by cholesterol
group and ginger group in the order, The differencs in
weight gain between basal sontrol group amd chﬂutdwl
group is net siguificant,.
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In groups A and B stages £ and 3 do not show any
difference, That is in group A and B, there is mo
differeunce in weight gain in stages 2 and 3, Veight gain
in stage 1 is lower than the weight gain in stages 2
and 3.

In group C, weight gain 1s in the following order
staze 3 > stage 2 ) stage 1,

xnun;axwamu»Amanmua&
woight gain than group C, In stage 3 weight gaim is not
statisticglly esignificant in all the 3 groups,

Table II1 gives the sffeet of ginger on serum
cholesterol levels during the i phase of ithe experiment,
Pig, 3 diagrasmatically represents the same.

TABLE IXIX
EFFECT OF GINGER ON SERUN CHOLESTEROL LREVELS
(mg/100m1)
AR Ap W g WS WD G W W W W N W e W D g AR A A WD W A W N S W W a W
initial Cholesterol Increass in
érounp obolestercl level at the Blood cholestercl
ups level ed of the during 4 value
I phase I phase
control 5.52 hyhh 1,67
group (A) - ”
Cholesterol 82.21 « 286,36 204,159 A Vs C=34,1005
group (B) 5.69 2 10,16 2 6.5’7“
Cholesterol 81,00¢ 187,43 » 106,438 B Vs C-30,40R°
Ginger Group(C) 5.29 8,09 6,67

Wk N R Gy S R M G A R W W S W WD W G WD IR WY W TR G W B W G D B W W W

ssgignificant at 1% level,
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When ihe mean inoreass in the cholesterol levels
of the three groups are compored, significant difference
are nsted hetweoen the groupe., Basal conirol group shows
10,72 mg/100ml and this increase may be due to the -
inerease in age during the qxpotiuantil-p.riod. Group B,
whieh received 1% oholesterel shews a mean inorease of
204 ag/400ml, Cholesterol group rescorded three fold
(286.36) tnorease compared te the basal gromp (95.43).
The hypeX vholesterolemia observed ks due to the 1% cholesterol
which was added to the diet at the eost of stareh, Group
¢ which received ginger along with 1% cholesterol shows
only an increase of 106,Amg/100ml, 7This increase id less
than in group B, which received only cholesterol and no ginger.
It is evident thgt‘tha given ginger decresssd ths effect of
added oholcatnrui{”ﬁi”§6'pérlaeat nearly, though it comld
not premeat oanplot.ly $he rise in cholesterol levsl dme to
iaazsmzhalnstcfal. Ginger decreased cholestercl level by
97.6 mg/100ml, which is significant at 1% level, From the
results of this study it is clear that when cholesterol
is included in the diet at 1X level it inereases the serum
cholesterol significantly bat when ginger is aduministered
along with cholestercl, the added ginger prevents the
inorease of blood cholesterol levels signifieantly, The
fibre content of zihgcr may have eontridbuted to some of
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ocholesterel lowering properties, Similar observations
were made by Gujral ot gl., (1978) with ginger oleoresin,

2, ZIbhase 11 ’
a, Food intake and weight gain
(i) @®oed intake

Table IV gives the mean values of food intake by
ditterent groups of rats at various stages of the experimental
period. Fig.A dlagrammatically represents this,

TABLE IV

FOOD INTAKE OF ANIMALS DURING THE IX PHASE OF THE EXPERIMERT
Qﬂ.‘"ﬂ,@pl‘.’h“”?ﬂ#“a—n-‘.#&ﬁﬁﬁ---

N Average food intake in stages

- Stages (8/day/rat)
> . a e o w oeoeoemeaowmee e s = wiioan

Groups S~ 1 2 3
Basal control o
group (A) 14,86 15.06 15.97 15,10
Experimental |
control (D) 14,3 15,26 15,87 1514
G ey group

‘nti) 8.32 12,23 15.58 12,04
Mean 12,89 14,18 15,81

S W E W A PR W WS S S g W B W B A W W W A WS A A W W W S T W i
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In stages § and 2 there is no significant
diffsrence betweem the f.,04 intake of groups A =md D,
But group E recorded a significant degreass ia food
intake when compared to A and D, In stage )} there is
no sigaificant difference in the food intake of all
the 3 groaps,

In groups A, D and R food intake in J stages
are significantly different, The order of inerease
of foed intake is stage 1 ( stage 2 ( stage 3, This
gradual increase may be @me to inerease in age as the shge
inoreass, Fig.IV diagrassatically represents the effect
of ginger an food intake of the animals at differeat
perieds, of the experiment,

(11) ¥eight gain

Table V gives the mean values of weight gaim in the
II phase of the sxperimmt,
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TABLE V
¥RIGHY OF BATS DURING THE XI PSASE OF THE NXPBRIMENT

W W W W T W AW e W A e R T W e e N e

S o . Stages Average weight v:‘ :g rats in stages
\\\ - o e e www e w e ww = Moan
ﬁl’eﬁpﬂ ~ - - ” i a ,
Basal Comtrol .
Group (A) 30.9 33.6 33.9 32,8
Bxperimental |
control group (P) 30.32 32,26 355 32,03
Ginger group (') 1h.2 22,66 » 30.6 22.49
Mean 25,14 29,51 32,67
s (]
(1) Stages 0.6316 1.7924
(41) Groups 0,6318 147924
(111) Stages x Groups 1.0943 341043
conglupion ,
(1) Stages 1 2 3
($1) Groups A ] B
(111) Stages x6roups
Stages 1 A D B
Stage 2 D B
stage 3 X ] B
Group 1 [} .
Group T ) 3
Group | 2 5
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Stages

When Stages are compared, stage 1 shows the least and

stage 3 the maximum weight gain,

Groups:

When groups are compared weight gain in E is less
than in A and D, But thswe is no statistically significant
difference in the woight gain between A and D, This is
due to the fact that the same diet is fed to both the
groups, The decrease noted in the ginger group may bhe
due to the addition of 10% ginger in the diet,

Stages x groupss

In stages 1 and 2, group E recorded less weight gain
than A and D, But theme is no significant difference between
the weight gains of A and D, 1In stage 3 there is no
significant difference in the weight gain between the three
groups, This may be due to the faet that the rats got
accustomed to the given ginger diet and consumed the required
amount, In groups A and D no significant difference is
noted‘bctwecn stages 1, 2 and 3, But in group E there is
gradual increase in weight gain grom staged 1 to 3. Fig.5
diagrammatically represents the effect of'diet composition

on weight gain,
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Table VI gives the effect of ginger on serum ¢holesterol
levels of hypercholesterolienic rats, -
TABLE VI

EFFECTS OF GINGER ON SERUM CHOLESTEROL LEVEL OF h
EYPERCHOLESTEROLEMIC RATS
| (mg/100m1)
Cholesterol Cholesterol Bt!ttrcne , :
C " lovel at the level at the (»t;xaﬂul *t* Yalue
17 oup begioning of ead of IX and fiaal)

IXI Phase phase

W WA e W W A A Wk W A AR N W R W Sk W W g W W R W s W e W ae A Y W e W

Basal control

A 8,4 114, 1A 18.74 4 A Vs D = 6,6A""
group (A) 92:'.23 536?3 '7 2 =6,
Experimental 283,86 . 247,14 36.74 AVs Ea 59,08
control 708 % 5 6.69 5.87 & " o
gronp (P)

Ginger group 288,86 138,34 150,72¢ D Ve E » 20,95
nger PN Pier s 3T -

A W e SR W AR AR e W W A B G W W R e W B A s A e e N W A W A e e e e

*» Stgnificant at 1% lavel

Vhen the mean differsuace of the three groups are gesmpared
shere 1s significant difference hetween the groups, In group &
which received basal dist the cholesterol level ineressed during
the II phase of experimental periocd, In group:D and E cholestereol
level decreased during the same peried, Their (grewp D & K)
cholesterel levels were high at the end of the I phase, The
inereass in serum cholesterol level caused by the dietary
cholesterol, is decreased by ginger (growp E)j dut ia group D
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also cholesterol levels are found to be decreased, This
group, in the II phase received omly basal diet,

herefors this decrease (group D) reveals the spontaneous
decrease of cholesterol with time in the adbsence of
ci.olesterel and ginger. However, the difference in the
cholesterol levels between groups D and E are statistically
significant, Therefore this fndicates that the given ginger
reduced the bdlood ahnloatarai level significantly, Fig.6
diagrammatically represents the effeet of ginger on
hypercholesteroliemic rats,

Table VII gives the effeect of zinger on liver cholest-
erol of aygeroboluntcmoléaia rats, Fig.¥ diagrammatically

represents the same,

TABLE VII
EFFECTS OF GINGER ON LIVER CHOLKSTEROL LEVEL OF HYPERCHOLESTKR=
OLEMIC EATS R
W WA W as W S W W AW B S AW GG H G W WG R w S
Groups Liver cholesterol €Groups tet
10 mg/g compared t! value

Basal control

group (A) 5,98 & 0.54 AVs D 24,92""
l:p;ri:antal
contro up ‘ e
o) 19.46 2 1.21 AVe E o786
Ginger group :
(E) 8.47 3 0,57 PVs B 20,13""

W g W@ W W gy W W B W WS W W T T W G e W G W B W W a W G W MR W e W

%% Significant at 1% level,
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Vhen liver cholestercl values of the thres gromps
are compared, group A recorded the lowest values followed
by group E and Group D in the increasing order, Group D as
already explained received basal diet {in the II phase)
after an intake of cholesterol rich diet for 34 days in the
~ X phasey Group B which received hypercholesterciemic diet
in the X phase was kept on a giunger diet in the II phase,
And suAs addition of ginger 0 growp K reduced the liver
cholesterol signifisantly (at 1% level) when compared to group
A. This may de due to the imereased metadolism of oholesterol
or desreased symthesis of cholesterel,

Ianedinte offeot of ginger on serum sholeanterel,

Table VIIX gives the immediate effect of ginger on
serun cholesterol, Fig.$ diagrammatically represenis the
sane,
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TABLE VIIX
IMMEDIATS EFFECT OF GINGER ON SERUM CHOLESTEROL

“O*‘.‘ﬁ*“‘ﬂ**‘."’Q“QQ*Q‘O*Q-

. Mean serus cholesterol in mg/100ml
T, MOups e c e e m e s e e s e e e
STl R e
, . o estero san
Time N terol) $ Ginger
W G W M N W N W e W W A B e Y N ARG W A W A de TE U R N W
Fasting 105,50 103.33 99,85 102,89
2 hours - 103.50 108,17 98,50 104:39
A hours 105,33 100,50 98,00 101.38
MNean 104,78 102,00 98,78
t } c»
(1) Groups 1,4377 4,099¢
(11) Time 1. 4377 4,0990
(411) SGroup x time 2.4902 7.0997
Conclusion
(1) 6roups & b4 @ B ¢ 4
(11) Time ] 5
(441) Groups x Time
Tine 0 Y 4 4 Ty
Time 2 8 YT -
Time 4 ™ o § B oo
Growp I F————p
Gromp 1I L E——
Group 11 [  J— "
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(1) Sxompms

Vhen gholesterol level in different groups are
compared it is clear that there is no signifiecant difference -
betwesn them,

(11) Zimes

Vhen cholesterol level at different time intervals
say O, 2 and & hours are compared, there is no significant
ditierence between their cholestarol levels, |

(111)

In groups I, II and I1I, when the cholesterol level
at 0, 2 and A hours are compared there is no significant
difference; In the same way there is uwo significant
difference betwesn groups at diftferent time intervals,

This clearly indicates that the given ginger or ginger
plus cholestercl bas no immediate effect on seram chelesterol
level,

Efteet of ginger on blood glucese level,



fable IX gives the sffect of ginger on blood
glucose level, Fig,9 diagrammatically represemts this,

TABLE Ix
BFFECT OF GINGER ON BLOOD GLUCOSE LEVEL

*ﬂﬂ".ﬂﬂOGQ‘*Q“Q*&QQ.Q‘Q“Q‘*“Q‘

Tine Bleod glucoss in mg/100ml

B R I WN L 1A TS

Ginger and glucose Gluncose fed rats
f9d rats

hecsmseemmes e e e e s e e ..
Fasting As 75,75 2 3.06 P, 76,33 2 337 A Va P 0,4296"
Y2 hour B, 62,83 23.95 G, 92 2782 B Vs & 3.4711""
1 hour  C, 100,08 § 5.81 B, 134,58 2 4,98 C Vs u 7,0002"
1Y2nours D, 88 5.83 To 101.5 $ 8,04 D Vs I 4,375""

2 hours E, 76,08 3 5.69 J. 86,67 3 6,98 KVsJ 3.9167"

*» ¥ignificant at 1% level, NS « met significant,

toble IX gives ths bleed sugar levels of rats Yed
with ginger plus glucose and glucose at variogs time
intorvals iacluding fasting sugar levele There is me
statistically significant difference in the fasting blood
sugar of the two groups, Comparisom of Y2 an howr, & hour,
1Y2 hour ant 2 hour samplesgreveals a significant difference
that is, gho rats receiving ginger plus glucose recorded

Fubt  eountorpots mamwng’m wsa The deoeass €8
low blood sugar valaes en:mod to be signifieant



bsa
Fig . 9
Effer Of Qiger O Plood Glucose Lot

— gl"“%‘e /!J Ralts
- 9//7;@1 and glucose fod a3

g 8 8 g

:B[aoal 5')}11(0& n 1727 / oo mf

-4

77)772 in lh,:




Y T
hagay

70

at 1% level, Hemos it is evident that ginger alse

asts as hypeglyeemiec u_uﬁt fn addition to its role u‘
hypocholesterolemic agent, Se giuger can be a-dﬂed for
disbetic patients in ml both dlood sugar and cholesterol
am@ eslevated, The unmm of this action uy be aue

to (1) insreased utilisation of glucese () deoreased
synthesis of glucose (3) imcreased sesretion of insulim
which might decrease the glucese level, Ginger lowers ;lmnsosse
fecediately, But it has mo immediate effect on ouolesterel.
This findisg sgsvs with the report of Sharma and Shukls

. (1978)s The values recorded during this investigation

was givea in Appendix V,



V. SUMMARY AND CONCLUSION

In the presemt investigation an attempt has dbeen
made in rats to study (1) the sffeet of gloger ea
(a) foed intake (D) weight gain (¢) serum cholestersl
level anéd (4) liver shelesterel {(2) the immediate
effeet of ginger on serum cholesterol and (3) effeet on
blood glucose level, The findings of the stady ars
presented belows

A. Bsperiment
" Hmeels

The studly consisted of thres experimeants. Experiment
I was condueted in twe phases, In phasse I the sffest of
ginger on food intake, weight gain and serwm chelestersl
levels of rats fed ginger for 24 days was studied, In
phase I twenty eight male aldino rats of Vistar sirain,
weighing 120+150g were selected and divided into :ihree
groups A, B and €, Group A connizting of seven Pats
forued the econtrol group and received the basal diet, Gromp
B was made up of fourteen Nats and they were feol the dasal
&304 supplemented with & per cemt eholestervl, @Gromp C
had seven rats and received 1 per cent cholestarel and 10
pex cent ginger (dry weight Basis) in addition to the dasal
diet,



A% the end of the experimental period of 24 days
fasting bleod samplea wers ccllected from all the twendy
eight rats, The serum was separated and cbolesterel was
estimnted,

Aftexr the colle¢tion of Dlood samples rats of ginger
group (c) were sacrificed. The other Swo groups A amd B
were used for the II phase of the sxperiment,

The results of phase I indicated on 1mereass in
food ihintake with stage in the following order stage
3> stage 2> stage 1. (Stage 1+9,29g, stage R-11.975 and
" atage 3-14,09g). In stages 1 and 3, groups A and B showed
higher food intake than C, In stage 3, there vas ne
sigaificant difference in foed intake of the thres groups,
In all the threes groups, thers vas an inorease in food
intake with stage:s This may be due to increasing age.

In groups A and B the foed intake was higher than iam

group € (group A » 12,585, group B ~ 12,385, and growp C -
10,552)¢ The desreased food intake in the group € may de
Gue to the hot nature of ginger added in the dies,

Veight gain was found to inersase with stage
in the order stage 1 stage 3 ( stage 3



Vhen groups were compared, weight gain in groups
A and B were higher than iu group G, (group A « 30.68g,
group B ~ 29,435 and group € « 21,85g); This may e
due to the decreased food imtake im group C, In groups
A and B, stages £ and 3 showed higher weight gain then
stage 1, In group C the weight gain was in the order
stage 1 (stage 2 {atage 3 and the difference between
these greups vere significant. In stage 1 weight gain in
groups A and B ware higher than in gromp €, In stage 8
the weight gain was in the order growp A WD B> group C,
In stage 3 the weight gain in all the 3 gromps were almest
" enual, '

Vhen the mean increase in the saram cholesterol
levels of the three groups ia iu I phase ware csomparsd,
sigaificant differences wars noted detween the gromps,
The basal contrel group recorded a mean imersase of 10,72
ng of cholesterol per 100ml, of serum and this inerease
might be Gue to the inerease in age, during the experimental
persed, Growp B, which received 1 per cent cholestersl
showed a mean inerease of 204 mg of cholestersl per 100ml
of serus which was three fald, compared to the basal
sontrol group. The Aypercholesterclemia sdserved vas due
to the £ per cent cholesterol added in the dies, Group €
which received ginger aiong wish i per eent cholesterol



7

showed only an inorvass of 106,42 ug of chelestersl per
100m1 of serwm, This inerease was less than in grouwp B,
which received ounly cholesterol and no ginger, It was
svideat that the gﬁa ginger deprensed the effect of .
added cholésterel by 50 por geat nsarly, theugh it eould
net prevent completely the rise in cholestercl level

€ue to added sholestersi. Ginger decrsased ohslesteroci
level by 97,6 ng/100nl, Froem the results of this study,
it wvas clear that wvhen cholesterol was inciuded ia the
fiet at 1 per eent level, it increassd the serum chalesterl
sigaificantly, dut vhen gimger wvas administered aleag with

- eholestercl, the added ginger preveated the inerease of

" bleood shelesterel level significantly,

In phase II the effeet of giuger on food intake,
weighs gain and serum and liver cholestarel lwwels of
hyperchelesterolemioc rats wers odssrved, In this phase
the Tats of group A of phase I were coniinued to be fod
with the sams bassl diet and served as basal eoantrel growp

(A) in the II phase, The fourteen rats in the cholesterel
group (B) were divided egually inte twe groups D and E,



Group D was fod with basal dfet, This formed “‘,
experimental semtrel group (P) in phase IX, The
remaining seven rats of group R wers fed the basal dist
supplemented with 10 per eent ginger on 4ry weight basis
and this formed the ginger growp (R) im the II phane,

At the end of II phase of 2A Nays, fasting bleod
sanples were gollseted Lyrom all the 24 rate and the
serus was separated and cholesterol was estimased,

After the collectiion of Blood samples all the rats
wers sgarificed, their livers collected and hapatic
chelesterol estimated,

Poed intake in phase II showed an inereasing Sremd frem
stage t to J stage 1 { atage 2 ( stage 3, when the thres
groups wers compared foeod intake in groups A and D were
higher when eompared to group B (greup A « 15,108, group D -
15.14g and group B 12,0Ag). Thus in stage:1 and £ food
intake in groups A and D were almest sgual while in B the
valne was lower, DBat in stage 3 the food intake in all
.Wo_# groups ware nearly equal and au sot show any statistically
significant variation, Iu all the thres groups the food
consumption inereassd with increase in stage (stege 1= 12,895,
stage 2 ~ 12,185 and stage 5 ~ 15,8g),



76

When the mean weight gain in phase II was compared,
weight gain increased in the order stage 1 { stage R< |
stage 3, 7This was probably due 19 inereased consmmption
of food with inorease in age:. ¥Yeight gain in groups
A and D vere higher whon compared to group & (growp A =
32,8g, group B « 38,03g and group B « 28.M9g)s 1In all
the 3 etpges velght gain in groups A and D were almont
equal while that ia E was significantly less, In all
the 3 stages the weight gain ineoreassd with insrease in
stage (stage § « 25.14g, stage £ « 29,51g and stages & »

. 32.678).

In group A cholesterol level imereased by 18,71wg,
This inerease during the II phase was due to inorsase in
ages In groups D and B cholesterol level decreased during
the II phase, The decreass ia group E may be dwe te the
ginger in the dlet, I group D whieh 414 not receive any
ginger alse recorded a significant dserease, Bat this
degrease may de¢ dno to the removal of cholesterel, from
the diet,

Incliver cholesherol values recorded by gromp A
(3.98ug/g) group D (19:AGmg/g) and group B (8.47 mg/g)
showed that liver chelestercol wvaluss varied in ths follewing



order: group A {(group E (group ¥: Thus saximem value was
observed in group D which received no ginger followed By
group E which was kept on ginger diet iam the IX phase (dut
in the I phass both the groups U and X were on uthm;-g_ie
diet), Oroup A which was kept in Doth phases under basal
diet resorded the minimwm value .

In experiment 11 the immediate extest of ginger
on serus cholesterol was studied, In this exporimeat
sightesn male albine rats of Wistar strain weighing 180-150g
_were taken and divided equally into Shree groups (I,II and III),
 Growp I reseived 0.3g of cholesterol dissolved in Sml of
_groumdmst oil, Group II received £ ml of fresh ginger
Juiee containing ig of fresh ginger and O,8ml of echolestercl
dissolved in 2m) of groundmut oily Gremp III received 2 ml
ot fresh ginger juice contaimimg fg of fresh gimger,
on the day of the experiment, fasting, 2 hour and A howr
Bloed samples wers collssted frem all the groups snd serum
was separated and cholesterol was sstimated.

The results of this experiment showed that there was
no sigaificant difference in cholestisrel values hetwemn
groups and between time intervals ia the varisus groups
and within groupse 7This showed that ginger had nmo immediate

| | | ‘ R
c::gggt on serum e¢holestercl, -
\\'/‘\\.__-N“_\
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In this experiment the offect of ginger on blood
glucose level was stuadied, 24 male aldbine rats (Vistar strain).
welghing 190-800g wers taken for the sxperiment and divided
inte two groups and glusose tolerance test was sarried
out by giwing glucess to one group and glucoss plus ginger
to anether greup.

The glmcose group recorded 76.33s 3.27, 92 g 7.82,

124,58 3 .98, 101.5 3 8.41 and 86,67 3 6,98 ng/100ml
of blood in fasting, ¥2, 1, 172 and 2 howr dlood samples
- pespectively, The glucose plus ginger group recorded
75.75 & 3.06, 82,83 g 3.95, 100,08 g 5.81, 88,0 3 5.83,
76.08 & 5.69 mg/100m1 Wloed in fasting, V2, 1, 1V2 and
£ hour blood samples, By comparing the blood glucoss
values of the two groups it was evident that the glucose
values in the glnocose plus ginger group was definitely lower
eompared to the corrssponding values of the :lu;;;:%wa

The decrsase was found to be statistically significant at
| 1 pwr sent level.

Thus the resulis of the present study indi¢ates that
ginger, a commenly used spice in Indian hemes lowers doth
sholesterel and giuncese level in blood, Its effeet on
cholesterol seems to be rather slow compared to its effeot
on glucoses., However, furtier studisd need to de dome to
understand ;u mechanisa of action, |
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APPREDIX « X
ESTIMATION OF SERUM CHOLESTEROL BY ZAK'S METHOD
Cholesterel reacts with ferric ochdfiride in the
pesence of conoentratod sulphuric acid to give a piuk
solours; The iatesnsity of the colour developed is

direetly proportisual to the amount of chelestero} preseant
and is read at 530 w/p in & ezlorimeter,

84D mg of purs dry ferric shloride was weighed
and dissolved in 100wl of glacial acetie asid,

8,

10 =l of stook ferrie chloride reagent is placed
in 100 =l of standard flask and made upte the mark with
glacial acstie acid, |

8.5 sl of stock farric shloride reagsnt is diluted
| to 100m) with pure glacial asstic acid in a 100m] standard
flask, |



L

100 mg of pure Ary chelesterel is placed in a
clean 4ry 100ml standard flask and disselved in glacial
agetic acid and then made up $o the mark with the same acid,

5. Norkiag standard:

40ml of the stoek standard was placed in a 100ml
standard flask containing 0,85 ul of ferric chloride
stockreagent and made upte the mark with pure glacial
acetic acid, 1,0ml of this silution centains 100§ig of
cholesterel, :

Exeestares

0,% 2.5 w1l of working chelestercl solution were
pipetted out into a series of clean dry test tubes. The
total volume of sach tuke was made up to 5,0ml with
fexric ehloridé diluting reagemt,

To 0.1 =l of the serum, added 4,9 nul of ferrie
ehloride prwuuatm reagent and mixed well, Allowsd
to stand for a few minutes and cemtrifuged, !‘ruaﬁrnc
2.5u1 of the supermatant to a 4ry test tube and added
2.9u1 of ferrie ehloride diluting reagent and mixed well,
The tubes wers kept in cold waterbath; to sach added A,0ml
of concentrated sulphurie acid drop by drops The contents



were shaken o mix well, Allowed the selutioms to come

to the room smminﬂ; A bdlank was also sisultaneicusly
prepared by takimg 5.0ml of the diluting reagent and A,0ml
of concentrated sulphurie acid, After 30 minutes the
intensity of the colonr developed was read at 540 mym
asing the blank as contrel,
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APPENDIX xx_

ESTIMATION OF LIVER CHOLESTRROL
1+ Aqueous potassium hydroxide solution 33%
2+« Petrolenm eother boiling point delow 30°C
3. Ethanel absoluts
&, Sodium sulphate anhydrous
5, Glaeial agetic acid
8. Zine ghleride anhydrous (stioks),

Zine chloride solutien inm glacial acetie acid.

A0g amhydrons xime chloride (stieks amalysical grade)
was quickly orushed and nmm in a dry 2350m1 Bottle
and mized with 153 ml of gleetal acetic acid, The Dettle vas
shaken, stoppered aﬂ kept at 80°C for 2§22 howrs with
oceassional Mtw Atter ﬁnlm to room temperature the
solution was fiftered by swetion through a glass filter,

m zine ehloride reageant was kept in a dark dotile .
with a tight glass steppery It could be nsed nntil £t took
up sufficient moisture to become turdid whem shaken with
chlordform, The reageat was ussable for atleast 3 months,




100 m) of liver was placed in a 85 ml Exlenmeyer flask,
then 33% jotassinm hydroxide and alcohol vere added to
kake the mixture 17% with respect to potassium hydroxide
und 50% with respect to ethanol, The wixture was heated
on & steam bath either with the flask sealed with a glass
Ball or wvhen the amount of cholesterol was particularly small,
in a nitrogen atmosphere, The tissue was heated % to 3 hours
 acgording to the fat content and time required for howogenization,

aAfter cooling te room tempersturs, sach sample was

- extragted thrae times with § ml portions of petroliewm eother
(B.Ps below 50°C). The extracts (top layer) were comd
end washed with wvater until memtrality to litams, The
combined extract was nmow dried over anhydrous sodiom sulphate
and tiltered by sustion, the sodium sulphate and filtered

by suction, the sofium sujphate being washed with petroleum
ether, The anhydrouns solution was svaperated in vasuo at
N0-50°C and the residue Sramsferred with chlerdform

into a 10ml test tubs: The main part of the edleroform was
then evaporated on the steam bath to give a finsl wolu we

of about 2 mly |
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To sach of the above tubes comntainiag adout 2 ml
ehlerofors solutien was \tm 1 ml of the siac chloride
reagent and i ml of acetyl chloride, The additien
of acetyl chloride was most conveniently dome with a
buteite, The w;n&ma c_f the tubes wers then mized with
& glass red and the tudes were placed in a water
ath at precisely 63'@ for smastly 13 ﬁu&n; Thexvafter,
the tabes were cooled in ice water and thefpeastion
uixture was transferréd to o 5 ml volumetrie flask, the
tubes were washed several timesxvith smell amfants of chloroform
" to Wring the volume in the flask mp to the Sml mork, The
sosin-red solution was ﬂua placed 48 s 10ul guvetts and
11gnt spsorbance (0.D.) was measured within 30 minutes
at 330 ah in a :;ouﬁuhrm“¢ The sane reaction was
carried out with 2ml of standard molution of chelesterel
in chloreform (Q.g 0.02mg/ml) and with 2 ml ehlereform as
a blank, )

Because of the semsitivity of the resstion to variations
. in the permissidle lov cencentration of water, it is advisadle
to use a standard with chelestere)l for sach series of
etorminations. ” |



