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tlabetes mllitus 16 an intermetionsl closese sffesting
(Bajagy TsBs 1977)¢ IS L0 an taportant heaith problen in
Indis with an sversll prevelenss rets of 1.0% smounting %o
a0 Jees than 12 slllien dlabeties in the wowmtry
{owpta g Alse 1983)  Assonding %0 & wWey st four ewnires
" made Wy the Indisn Counell of Medical Ressaseh, the aversge
incidense i 2,15 1n the eitien and 1,55 in villages.

bDishetes is globnl in dlsteibuiion and affests sweny
zaee ensept seme Sribes in Soulth Amwics and to a Jess extent,

Dishetes s & disense of great inpertence frem the
soclennsdienl point of visws It is shevasterised o8 an
insufficionsy of insulin relative %o he requirement of the
tissues for the hermens (Devid Maxtin gf gles 1901)¢ Dishetes
8%003f 45 & eemplenity of syndremss of sarbehypdrate metadeliem
with consequent disturdenee of prstein and fat metavolies,
Meny disenses are assesiatad with it (Putanedskar, 1903),

T™he mejer compiications of dlabetes are sthezessleresis,
diabetie retinepsthy, neuxepathy and nephropathy, The Classie
sysplons inelude polywria, pelydypeis, pelyphagis and hetesis




2
mmnuau M sugey, hypegivoenis, hyperosselsy
wpenglycenic, semeketetis and lsctis ssidesis (Matia, 1978),

Waammmmmnm
&deami; The othes three Sernerstonss

mmam MWWM&DM
ssuplications-insuiin allengy, insulin lipedystrephy and
mmmuﬂk ,_

mw«w&Wmhm ,
m SMQIW&NW#
e t Be Lulted efficnsy and possihle Sexistty 4t weuld
be prudent %o sveld Ahe was of this druge

™e we of dMiguaids dertwatives in the trestasst of
dlatedes has shown shde effests and ssmplications:. Tw
ntoleranse snd metainlic sonplisations sueh as lestie
ssidusis and pessidie ineveses in the riek of sardie~
conplisations during treatasnt (Sajed, 1976).

muumyummnw
harnlose vempdy for diabetan, Dist themapy 4s eensh
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of most fuportant in the contrel of dlabetes (Nalpexm, LoS, 1979):
Dishetes in many petients with meturity-onset disbetes may be
_eontrolled by diet slene witheut the additien of insulin e
miwmm

mfmmmcmmmm
ﬁ&m Segumss (Swinivasen, 1977)¢ And 4t was sugoested
proteia in the food mey sitar the glyeesic respense,

0 be hypegiysemic (Dhax gf gles 1968)¢ Bt me eystemstie

study has Desn eonducted se fax, Red gram Ls used in Sowth

India a8 & common food materisl. Memee it e propesed

through this study to assess the effect of Red gren (Galssus saisn)
on bloed glucese level in allexsn indused diabetis rete.



Review of Literature




enly in Indis Sut i slmeet ovesy sewntaye I8 Lo het & single
tity, DUt & hotorepeneus; hrond epoetrum of alinisal disewde
charastericnd by hypenglyeenia (Ardy, 1983)s 2% 48 &

dinense of grest fupertanee frem the seale~andical puint of
vhony e fundenentel faull §n dSebotes meliftus A8
sbenlute on selative deficiensy in pensrestic Lslet ssaretion,
mmtmu |
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e offont of Rad gram on Dlesd glucese Javel' L dissusend

A+ Dofinitsion
mmmatmm
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s The soamntial treee elomsats
o Choenium
B Mamgenese
¢ Zing
Je Treatuset of diadetes weldlitus
fe Netheds of trestaent of ¢ishetes
o Insulia sdninistration
b Osl kyposiyesnis druge
ds Biotary managenent
2. Use of indeguneus drugs in the treataent of dlabetes
Ko Logusse in diabetes |



 Diabetes meilitus Geamsnly kaem as diabetes is &
Slomwder of the eartehyirate metebolien remiting in high Sleed
wger Jovel and the peesense of it in wrine (Siohe, 1972).

| _, ‘;-awmmwmmmuﬁ
aene *Biabetes’ wiish in Greek; seant 4o 2w Srough' o
refunring to polywria which forne such an Ampertant disgnos
e, Wammmamwnmmt
Thenss Hillls (1660) deseridad the mjen shavesterisiis feature
present raneilyy the sweeiness of thw wine « as Af ishwed with
honey' « thus giving §§ the newe *msllitus’s Twenty yesrs
Jater Robinaon (1700) demsmstrated Shat this sweetness wes
mwa mwmmamm

by Reile, tweaty nine yesrs Satew. Mmﬂmém
the fivst te dmunetrad mwmmh

s & eavdina)

W of the disesss.

m&:nwmnmum”mu
oversll prevelence Fete of 1405 susunting to ne less them
ummumeM,imh "
s one of the 1osding couses of death An the dveloped
comtriess IS ie found %0 B0 mere commn in meles than
foneles, wore in clder a0 gRowp LhER YOURGN a90 GYOW
mug»sm}._ ‘In India, Yw incidence of




mmmwuuzwhummu
in Seabay and 11.30 Sa Medves.

Countzies with hAigh ineidence of ¢iabetes are Govmny,
Pranes,Soviet Unkon mnd Scuth Afriese Recently UsSehs |
showed an inuvesse in incideane (Pedelsky and Viswsnsthen, 1978)
“mmaﬁmmme&,mm.

I8 S0 eotelished thet diebetes Le an Snheritadle
Gisease, There i & stetisticslly significent inercass i e
pationte over Shat of 3 contre) growp from the goneral pepulation,
the relative fusqueney being G.7X and 1,295 sespestivelys

2, Ams

the Alskhax) sres of SevdieAvadis was studied By W0 exiteris
wiith shewad that the provalenes inercased with age
(Sacehus g} ples 1962)s A study on the ineldense of dledetes
vearsy higheat (38.40%) being in the age growp of 1«80
yoars (Pateld, 19823),




MMMamemwmm ’
Gevindrel g ales 1982)s

A etveng predispesing faster in nlddis aged diahetes
is ohestiye Middle aged ¢1ahetes Lo Gue o fasresse in he
size of fat solln and Nat She mmbers In 81l the clindenl

| he syshiotis funstion of the veriews
endoerine glands wider Rowmel eenditiens is thet thely

afection; gonersily speaking, plays s siner part
amm&mﬁm An infestion csusing pancreatitis
| | sufficient destristion of tiw um o sause disbetes,
;z infestions in partleuisr sre froquently sssscloted
ﬁib the developant of siinies)
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osptata that, sithowgh tasulinepenia Lo peesunt in heth
mm::ms.mmm
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mwm:mnm ™he
vavied mSolegy of diadetes in & Sypleal oaee i 8
mmﬁwammmmm* General weshnses,
Inan of weight, ensessive Sppetite and thirsl, the fyequend

te

gives 11tie Indicetion of the sature of the updaxliying
disnders

ewposially 50 the youny patlent, should sugest the possidiiity
An amounts varying from mere traces to as mueh o8 195, Bach
ovan of suger 1osh represenis & Wody depzivetion of sppreximetely

The weight 1oes 14 due in pest to the less of
mmwummmmmm
the bhigh soncen ';.amﬁmMMmm
spitheliun snd Arthor loes Lo dus S0 the presence of Betesks.
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M erination of en shnezaally Largs Solme of

Se onsensive Shxist and is an offert Ge replase the lest

lens of diadetes uellitus sre @lahetie

neshzopathy and diabetis mm {Menony $981)¢ The oversil

m&maﬁmmmm The others in

arder of fwsquency were piis csonplisations, nauropsthy,
Teulosis, seidvele and caterest (Fatel gf d.s 1964),

amasmxmwmm
together to produse & patienn or sympten cosplex,; typical
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- In e m there %&a m in velee m
I8 15 & sare Iabewn ersor of metabelisn sharast
3 W
:tu;ammrmmmw,

dissasas 1t is dwe %o elevated lavel of plasam o _
““wmmhimmmmmﬁm

 (DAadetie » mmm}

/

mmummmy;-' '

™e syivrone fe ohesved in 29K of neningive
mmumuummmm ;mmu




1.

: mmnmummm

The diagnosts of dlabetes meiiitus As made by the
and past history, physical findings and lebewatery deta,
The elinical signs, and symplems sxe of winost velus s

ouplisstions.

T™he speeific gravity of the wrine ususlly inereases
s« Sxing valum




Hypergiyoemis s the mest declaive sign of diadetes.

nmmmam« mhﬁ pazanster
in Juiging long-tewm control of dladetes (Chandalis, 1984).
Glyessyloted Nh (NBAY) sould vefieet the sstusl metabolis
state in pationts with a stable cliniesl evolution (

Reymsls of ales 1978)s  In sddition, 4% has becone closr
that Hb Lo net wnique ond that monwensymati '

is in fast & common postetzansistional med
bedy pmpoteins (Kennady and Baynis, 1984).

when insulin is nod being preduced or is &

the farustion of glysegen is decressed and the wtilisstion of
gmsammmm;mum &imm
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is renoved sure slowly and hyperglyeenis fellows, Lives
“'*“mm»hmmumm

mmmacmtuumammmm

mmmcxmmmnmxmm
. wp/100ul) glysosuria essurbe Thwe lese of
cmmmmmamwwmmu
and inerensed elimination of water and sodiume

A s)ghtly insignificent negative correlation betwesn
wres snd bieed sugar levels of male diabetes wis obespved
and eomizarily insignificant Wt positive serreletion wae
found betwosn the sane levels of m«

san (Singh af Ak mah |

3. Ll

With s deficiengy of insmlin lipogenssis decroases
and Mpolysis Ls gueatly inswessed; these effests deing
relaase of fattyseids in %o the bloed cireulation sften
& nilky spalessent ppetreante.
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4o Jxislvesxidas

Most of vhe fat in the body ie present a8 triglyssride
molocules sontelining three fattyosids which are majer soures
of snaxgy (Sinha, 1982), Insulin depxivation results in
inereased formation of triglyseride in the ldver,
Rypextriglyseridenis in diebetic a zats (60X insulin
deficionsy) is caused Dy slower Temevel of lipspweteln
1ipolytic aetivity of the peripheral tissues (Bobek g% gl 1981),
sither decaves of Lnoressed synthesis o Desswse of

S Katene Madias

T™he fattyssids relsased frem adipose tissus of
availadls Wy showrption from the Antestinel trect ane
oxidiond by the liver S0 form *hetons bodies® lasluding
mmxmmmmmmm venever the
urine test indicates uneo :,:;_mwmmmx;
during perieds of any other i1lnesss Under sush esnditions
asetons could be found in wrine (Sishe, 1982),
6+ Xitsalna

Casbohydzates aze not seupletely metsbelised when
there 1s & deficiency of vitaain Bo It is pestulated thet
profusts of partisl carhohydrate metaboliss 1ike pyrwwie




seld, aesumnlate due 1o the defisioncy of vitanin B and
mwmmummmm A

Mmﬁwnmaﬁm» It 4s olee
mmnnguma.mmmmmum
‘MMW%%MmMWﬁm

{Antiag 197D).

7o Da.sssential Sxu

function are knewn as ossentisly that Lsy without them
1ife does not enists Sonme txaee elements in wild snimsls
and man are iTeny SAnGs 0AUPAR; WNGEREeS, chromiun ele.,

s« Shrenin

ummmmmmuuiam
inesulin tshesperte In 1950, kisus Sehmers and Welter Netrx,
who had been studying & dietery defisiensy in Tats
maifost & redused tolorance to glusese, sfter an exhaustive
(Sehvesder, Adiy 1976)s Sevezsl studies have shown thet
inerensing the ehronlum inteke of people with wildly

> Nmemtat

1% satateing strueture and funetion of the ineulin

| mmwmmwmm




c. e

Zine eontent of liver tisswe ineressed in disbetis
than in gontzels (Goyal gf fles 1951)s  Peasidle meshanisns
of zine deficienty may pmoduse clabites (Gupts g alss 1983).

™he ohject of the trcatuemt should be o Festere
values, to seswest and prevent glycssuris snd sevionuris,
$o secuxe nowmel nulrition, and dy wirtue of Whase
svconplishasnte, %0 Festage the patient 0 & nerasl senee
of well being with sourage, smbition and abiliity to essry
on & ueeful snbobeonee.

by the diseovexy of insulin in 1921, The sommreially
available insuline axe axtrasted from bevine and poweine
pangress and axe well known to B0 asseciated with sewerel
probisns,

i+ Lo

s  Ineslia.allesey

Allsxgy to fnsulin may sonsist of a loeal
reastion at the site of injestion asseciated with redness,
welling and heaty yemsiiing in the fermation of & subsutanecus
nodule.



A moe frequant sesult of insulin injestion is
Upodymireaphy, mmmmwzvm
mummammmawm
fat ot the site of injestion,

¢+ Inmiin.sedems

They are 1) Single pesk imswlis (5P, Bii Lilly)
prodused by removal of high meleculsr welght eontainants.
11) sone sempetent insulin (NG, Nove) by further purificstion
tasulin (Los insulin, Mordisk) thwough ether purifissticn

Thess inglude 1) Sulphated insuiin $1) Desphenyle
mmmtmm) m)mwm-tmm
inaoliin,



Efforts axe bring mede to sommereisiien hemelegous
humen insulin foxr somtrel of diabetes melliitus and t» Feduse
the complications due %o civeulating Snswiin antibodies (safat
and Dash, 1983),

. ™he oral dyugs whieh have proved of value ase
sulphonylureas and guanide conpoundiss But the use of these
offosta. |

| s« REug intexastisn
sasunlly as As wommonly Ming donss

Adverse effests of sulphonyluress affecting verious
ongans of the body have been zeported (Prewt, 1974),
Bevenztain g g} » (1978) demonstreted incressed incidense
and severity of coronary artery dissase in monkeys given sul-
phenylures (Rahejls, 1977).

Therefore in view of the limited offissy and
possible toxigity it would be prudent to aveld the uee of
mmma



i1,

Possidie sdverss offests of bigusnidedarivetives ares

fe

anammumxm
taste in the moulh, anesexia, neusss, voniting, oastric paine,
fistulenes and disrrhoes sxe sere frequent whea high deses

of blguanide derivatives are initially aduintstreted{svtur, 1977),

 be jastlsasidenls

Is rare Wt s importani probisms The mechanion
and tissues is not yet sompletely wderstood, bwt 14 i
glyeolysis (Seeinexr and Willlams, 1998) ox to wnder
utilination in the liver or periphewsl tissues
(seaxle and Siperstein, 19T0),

. m'mmm«mmmmuwa
possible ineresse in the riek of sardiovassulay complisations
during twestasnt of disbetes with Mgusnide derivetives
coused some awihews §o question the wesfulness of these
arugs. '
¢ Ensxsise
of diabetess 1% wiiliess sarbohydrate (ox snengy) and
Af these axe being takem (Anita, 1979),



%
| Walking for & wmile or two, swimming and jegging are
umu«um:n‘ |

mn:mww:-mmuumm
Miver fusotion. PFamexess: - 18 slaw stimleted and thers is
Aot & JuR® IR Lt L0 part of Wweatuent for diabeiess

O«  RiSAR.necnnend
without the addition of insulin or arel hypogiyeemic agmnts,

The fizet alm with ¢iet as pext of She eversil
thera eutic appresch %o diadetes i, %o proswre the relief
of syspioms = the enesssive thiret, polyuris, visusl
diahetes.

A fuxther ain of inereasing fapontanee as the
| supectation of the dlabedis ssntinwes te inerease isy
hmmmunmm srance and to sinisize
WW#&Q'&WWW“M
mmmmmmMmmnam,wm
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roding, Midney and sther Stiscuss (Keen snd Beleny Themes, 1979).

8 mmammm |
on bloed glusess level' was carried vt in diabetis petimis
(Mageswariy 1978), The respense 4s Srestuent by the eral
aduintetzstion of about 1800 mg of this drug was found to
vary with sen, welght, sge and duretion of diadetess The
that though GNRRER AXANERSES @oes net doaresse the hlesd
mm&mmwummmm
sffest and antidiabetic propertys

e A stuly on $he ‘effest of nittexgowrd Jules
(mmanfilen SMAEMAIR) *n Bleed glucese level of disheties*
whe condusted (Cymihian, 1979)s Depending upen the urinsry -
givsese Jevels of diadetiss, diffurent quantities of
fresh Mttexgound Julee wes sdministereds The redustieon in
found %0 b 199ugX and 243K respestively.

2+ The hypeglyosnis sffest of glager was studied o
morwel albine rate (GLrt 25 ales 1981)s Presh ginger Julee
In ginger fod rets, the blecd glueese level wes found %o be
desxeased. Thus in addition 40 A4s hypeshelesterenie effees,
ginger alen osts 88 & hypegliyesnie agent,



Gs. A wtudy on the effest of Tvlssd Reimn sSonstun)

on blosd giueses lJevel in Fets was evndusted by Gird gf gi in 1905,
Oh Srestuent with Thulsel 1eaf extzect the Blesd sugar, bleed
found %o be deeseased and after dleeontinaing the trestaunt,
MWMM&Mmmmmﬁ
ingreaseds Thus thulssi wes proved to bhave antibypergly

qualitios,

® mmmau&mmmm
m%qmmzmmwmmm
in allonenived wete (OAwl gk ales 1982, 1983). Ascending
to this otudy on 10 days adninistaetion of dittergourd juloe
to diabetic rats the blood glucose level came down to 6img
fron 180mg. IIWM“‘M%M“M
mmxmzmummummmmm
satestines The ilver glyesgen wes depleted in disbetis
rate treated with bittexgowsd Julse indiesting that peolonged
asduministyotion of bittevgourd Jules in somp way prevented
the formstion of liver glyesgens

been repuartad as an antidiabetic dyuge Whan sllenen indueed
diabetic rots were feod with jscun meed extract, the incressed
MMMmmmumwuim
lovels wore found %o decrsase shgni Iy (Qird g% ales 1903),




and pmoteln 10000,

DAfferense in Dlood glucose FEEPIRESS WEre ohsesved
with vericus Jegumes (Axky, 1983)¢ A Jewer ries in Mlood
gineose wes ohesaved wwn glucese wes ingestod with a leguas
and At was sugoested that protein 4n the food zay alter the
giyesnie sesponse (Srinivasan, 1997)

A progranng foxr the sgreening of plant entragte
for a wide range of balegieal eotivity was esndueted by
Dhar g alse 1998. In Logunenscsss, Red gras (Caistes saiean)
was found %¢ b8 hypoglyesaies

The sutzitive value of Go GiAR ®0ed Lo quite high
at the 20X pretein level (Ahsen g% gles 1968)s  Red grem
was found %0 be rich in lysine, Amineasid saslysis of the
different glodbulin frestions of Gy gajin showed that the
Y = fyegtion was comparstively rich in sulphur containing
sninoseids (Gopalakrishes g% ales 1977)s The nutrhent contems
of Red gran s given in Table 11 (Gopsisn g§ glss 1994),



um 3:&{!3 Riboeflavin Oetomg

. *ﬁlf t@%g of cgﬂt w:ﬁm

133 28,3 1,104 1.2 WY S

S¢37 0436 0,25 004 008 046 Ould 0e06 0,08 8,20 0625 026




Sat8inn in high fay, chelesterel dlet was proved (Press and
Kurups 1973): But no systematie study has besn sondusthed feor
the hypoglysenie setivity of Aed grame Hemse the present
study Ls undertahen,



Experimental Procedure




fgation Ls doserided in Yhe following sequences

3« Indugtion of diabetes
4s Prepaxstion of diet and feeding |
S+ Preparstion and foeding of Red gram julse
6 Oellection of blosd and Lliver samples
T« Bloghenival snalysis of Blood/serum

8¢ Estimation of giwcoss

b Estimation of urea

s Estimtion of cholesterel

de Eotimation of Sriglyceride
8+ Gstimation of liver glysogen

A An yiseg study of the effect of yod grem on




mumaﬂmammmmruuaumum
mmuumuﬂmum*m

INGREDIENTS - mm |

wheet flowr »
Bengel gram flowr t6
Oresn gram flows .19
whole milk 1
Yeast 9

salt Mixtuze | 09
Beef (eooked) 248
Groundaut oll | 10




Forty sale albine vats of wister strein welighing
110=130g were selected from the stoek colony and divided
aumyxmz:nmufmnh mm
I and group II zats waxe fod the steck diet Shroughout
the sxperimental peried. Group 1 conslisting of ts rods
were not given either alloman or Red gren julows Ovoup
I consisted of 29 ratss Ihis group was givem allomen
subeutansously (140mg/kg of Body welght). Dishetes was
found to Do indused In tws dayss But the rats were left
for 20 days without any Sreatuent to make suxe Shal the
diabetes wes permanently induceds, After 20 doys that is,
mmm“mrmmamnmmamn
8lood and liver samples were gollagted for anslysis. The
remaining 20 xsts of group II were divided in to swdmgroups
A and 8 sagh ssnsisting of 10 zate.

Group II A rots were used as experimantal condrel
while group I1 B zete fermed the smperinmentsl rats. Growp
I1 B rats were given dally zed gram julee Wy forse feeding
for 15 days (ml. of 100X sclution)s AN the end of this
period (1e., the 36%® day) five of yrowp IZ B rats were
sasxificed dy decapitations For the remaining five,
admintstyetion of fed gran jJules wes discontinued and they
were sssrifited sfter amother 19 deys, that is, on the
““Mﬁ




FIg.1
GROUPING OF RATS

4.0 MALE ALRBINO RATS

v

' ¥ |
|GROUP I_J (is rats)

| GROUP IL |(asrams).
sk S
ivav | BASAL CONTROL |DIABETES INDUCED
GROUPTA] [GROUPTR
(10 rA1S) (to RATS)
sk EXPERIMENTAL] v
21 pAy 5RATS SACRIFICED CONTROL. EXPERIMENTAL 1E RATS SACRIFICED
NO ADMINISTRATION ADMINISTRATION OF
OF RED GRAM JUICE | RED GRAM JUICE
35" oAy 5 RATS SACRIFICED SRATS SACRIFICED 5 RATS SACRIFICED
NO ADMINISTRATION N6 ADMINIBTRATION
OF RED GRAM JUKE | OF RED GRAM JUICE
5{1;“7/ v v ]
5 RATS SACRIFICED & RATS SACRIFICED 5 RATS SACRIFICED




, 34
As for She enperimental sentrel (Qwowp IX A) ratse,
~ thay ware aot given any Red grea julees Five of them were
sserificed on the 36° day sleng with gvoup II 8 zats and
the remsining © zets were sacrificed on the S1et day aleny
with group B zate for snalysis of blood and Liver,

Group I whigh formed the basal ssatrel group was nel
‘glven slionan on Red gran juloe. Pive of tiem ware sasrifieed
mm&h&ﬂnnuwm““‘mmmwmnm
on the 01" gy sleng with orewp B retes ALl the 40 yats
(Group 1 and Group II) werze fod the stesk diet during Whe
entire peried of this etudy and cviven water ad 1ibASum.

T™he rats were fasted for 24 hours and them quiekly
given & single sudgulansous injestion of alloxan (140mg/kg
body weight dissslved in physislogical saline), Disbetes
was Anduged in two days; dut they were left as sush for
20 days % make sure that disbetes was indueed permanently,

4

The food wee weighed es given in Teble IIX mined with
suffigiont water and gsooked Wy steening for 30 minutes. All
the zats were fod the sens smount of foods The daily foud
intake varied Metween 50+50g/vat from thw beginning to the
end of the experiment snd water was fed gd Likibun.



Fresh xaw seeds of Red grem (CALSONS SAAMR) Wore takes
and homogenised in & waring blender using distilled water
sugh that & 100 percent sslution was gote This was filtered
Shrough & susiin cleth and 2ml of the Red gram julce was
given to the experimentel rats (Growp II B) by fores feeding
dally An the mesning, before feeding the stesk died, |

T™he zat wes removed frem ids ¢age, gonily 4o aveld
exeiting 4%, was stunned By & bDlew on the head and Lfamediately
_removed quiehly, O.lg of 1% was trensferzed to Gedul of 30

8 jasias i
whthed (Varley, 1976)s The detaile of the methed are given

sethod (Variey, 1976). The detallis of the methed are given
in Appendin=1le | |




35a

FORCE FEEDING OF
RED GRAM JUICE




¢ Zatisatien st Chelastesal |
the sszum cholestersl lavel was estimated by Iak's
wthod (Varleyy, 1976), The details of the methoed are glven

The ssrus trigiyseride lowvel was estimibed by Ohin o) o)
mthed (Variey g3 Al tmh The details of the aeihod
are given in Appendinelv,.

Glysogen wae estimated sscending o tihe nethod of
Remsonsoonery (1999). The detalis of the methed are given
B

xamsmmﬂgm study of the abscrption
of giucese by the intestine wes conducted to find out the
effeqt of Red gram Julce on gluecse sbeveption, The methed
follawed 18 that of dlson (1958) with siight modifisations.

numummtnmmaommm
anesthetissd with ehlorofors Defoze the experiment, The
~ intestine was sapereted fzom the msamnlerun &hd sut in 4o
unhnmnm. They wese then washed with Krebs Ringer
phosphate buffer solwtien (Umsreit g§ alss 1972) ot %°
™he intestine was everted with & rownd tipped glass yed.
as shawn in figure 2¢ 1.0ml of Ringer solution was introduesd




3ba

FIG-2

EVERTED SAC METHOD
INTESTINAL. ABSORPTION OF GLUCOSE

~3 SEROSAL FLUID
T INTESTNAL FLUID
iy MUCOSAL FL2OD




4

AN to the intestinal sac through the tubs A, svelding air
tubbles, and the intestine was lowered in to tude B, whish
contained 10ml of Krebs Ringer phosphate Buffer centaining
0.3 pevesnt glucose, Ths intestilinal fluld was ¢ollested
st different Satervals of 10, 20, 30, 40 and 50 minutes

~ and used for the astimation of glucess by Felineis method.
A similar experinent wes donducted taking in tube B, f0ai
of Kzehs Ringer phosphete bu@fer containing 0.5 pereeat
glugose and rod grom jules at 100 percunt aonoentrstion
{Rod gram wae mmmammammm to
preduce 100 pereent solutiom)s

2t Loty ware conducted m negessary Lo shesh
~ Af the resulis were significant using the foramls '

. o N :,’3 e o l Mo

By +A,
Xy = Mean of the firet semple

= Nean of the second sample

$§ = Combined standard doviation

n & ny w» Nuaber of obssrvations ef the firet and
‘sscond samplos

2 —3
S T e
&' * ‘& - 2




Results and Discussion




™he findings of the present stwdy are discuseed
under the fellowing headingss

te mmummmumugm

Re wamwmuhunm

3. mmummmammumx
4. The sffect of Med uies on sexwn irigiyecs

S The effect of Red gras on iiver glysege
| ke mm slyssgen

The offest of Md gram Juive on gluesss ebssrpiion
by the Intentine,

The IV gives the sean blosd gluwecse level in
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EFFECT OF REDGRAM TUICE ON BLOOD GLUCOSE LEVEL

>\
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On induction of

diabetes
(Betore treatment)

FIG.3

15 days after 15 days after
treatment mith discontinwng
Red gram juice treatment with

KEY
T Basal control

M Experlmcnl:al control .
m Experimental

Red gram juce




IS con Do seoh from the valuss presented thed
fold an induction of disbetes vhen ecmpered to the baesl
cortzol growp whieh weze not fnjected slloman.

It s clear from the Sable Shat the meon blocd
gluceas lewvel of She osperinental group after 10 depe
treataent with Red gram Sulce was redwsed by 24,48 (frem
1628 £ Se'AB 0 125,14 ¢ 2Phmpiitotmd) while in the
not undarge any significant ahanges This shews thed

On diseantinuing the adninteirotion of Red gram
Sules to dighetic mate for 15 daye, the mean blecs giusese
level Soesessed (Prom 123,14 3&”&%”!!%}
in thoe expezimental groups But the valwe wes still lewer
then Shot of the eupcrisental emtyol groupe This confizme
that Red gram juise has bloed suger lowering sffest.

| ?MCVMMMWMW&M‘&M“i
diabetic rete. Pig 4 dlagramstically zeppesents the sanes :

18 gan b seon from tha Sable that the asan hlsvd
ures level of the expervimential s:ntrel snd enperiasnial
group Tats were welced almost Ahwew feld (2.8 tinee) compared
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FIG4
EFFECT OF RED GRAM TUICE ON BLOOD UREA LEVEL

KEY

Basal control

ELPLD Expen mental control

“m Expenmental

N\
—s.
Q
Q
—
£
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o
v
t.
D
o
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M

On induction of 15 days after 15 days after
diabetes treatment with discontinuing
(Before treatment)  Redgram juce treatment with

Red gram juice




Lrerenss in Blood wren Ln eath case s statistally significend

s% 1% Javel whan scapared $o the normal Yate.

by 31.9% (from $1e1 2 3e74 S0 Died 3 2.0Tng/100nd) while

An the sxpeximentsl oontsel gEoup the mesn wres Jewel did net
On dissontinuing the aduinistrstion of Red gras Julse

to ¢labetis rals for 15 days, the nesn blead urss lovel Ancreased
(frem 3404 3 28T 0 4540 ¢ 1481ng/100ml) in the experimentel
control growps This confirme the fost thet Red gran Jules

weah sexvn cholesteral level of the enperimental eontrol |
and expaximental growp rats were waleed thoee fold whan ccapared
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“

The mean seswn sholestozal value of the experimental
(from DAGLT 3 641R S0 16004 3 4:2%ag/100m1) while 4n the

On discontinuing the adeinistration of Red gram
Julce to diadatis mats fax 13 days; the mean serwn chelostarel
lovel ineveased (from 168.4 & 4427 to 180 & 4.04my/100ml)
Red grem juiee definitely has hyposholsatevemic effeet,

m;mmmmmumm
Lovel of dliabetic rats Defore and after tzestasnt of the
sxparisentel contyol snd enperimsntal growp rats wexe yelsed
induetion of dishetese Figurs & dlagrammsticslly represents
the same. |

 Prom the valuse presented, it s tlear thet the
15 days treatuent with Red gran Julse was Teduced by 31,08
(from 119496 3 S04 %0 804, ¢ 3ofng/t00n1) while in the
did not waderge eny signifizant changes This shows that
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EFFECT OF RED GRAM TUICE ON SERUM TRIGLYCERIDE LEVEL

KEY
E;;j Basal control

E Expemmental control

Serum triglyceride (mgltoml)

On induction of 15 days after 15 daye after
diabetes <reatment with discontinuing

(Be.%re treatment) Red gram juice treatment with
M cg'ra.m Ju:ce




On dissontinuing the amminietration of Aed grem
Suies S0 enperinentel zets for 10 deyn, he serwm
trigivesride lovel inereased (from 80 ¢ 3,0 S0 Pieb 2 2474)
that Red gran Julee lowens significently the txiglyseride
level 4in setum,

A dlabetie Bate Befene and after trestment with Red grem
Juicss Fige 7 dlegrammatically seprusents the samte
meen 1iwer glysepen velus of the supssinentel group ofter
15 deye trestment with Red gram Sulce Tedused by 21,378
(from 1431 3 0408 10 1603 ¢ 0,0Tng/100nl) while in the
supezimeatal control growp the value inavessed only slightly
(faom 1,222 40 1431)s lowover the incrvase was not

I8 S5 2l0o seen from the valwes given that in the
‘wpward Azemd (from 15034 + 0407 0 1036 2 0407) o
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FIG.7

EFFECT OF RED GRAM TUICE ON LIVER GLYCOGEN CONTENT
KEY !
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]
Teestment with Rod gree Juiee zeduses the blosd

ma«ammmmm”hum» :
cmnamuamuum

Oirt g al (1981) when disbetis Fats were trected with
bittengousd Julee there wee redustion An hieed glusses level
ouplanstion given by them wes thal abeewptisn of glysose

An She Antestine wee reduced leading %o Jewer Bicod gluwssse
Jevel snd scussquent ¥edustion in the synthesis of liver
giyeogens It may be Shat by sinilay mechanisn the Hlood glueoee
and 1iver glysogen valuse sve rodused on treatnent with

Red gran judee: anmmnu

was sondusted,

L P a

Table IX gives the fntestinal sheorptien of glucose
in dladetiz xats 1n pressnse and in sbesnse of Red gram Julee
ot various; tine intexvalse Figuse 8 gives the dlagramatic

A scmpaviosn of absozbed gluesse vaiwe of A end
B st @ifferent tine intervals Sndicate s Jowering of the
glucose value (sbecsded) when Ned gram Julse wenedded %o






FIGE

EFFECT OF REDGRAMTUICE ON THE INTESTINAL
ABSORPTION OF GLUCOSE

‘Percentage of glucose absorbed

KEY
m ExPenmental control

bt E XPel"lmntal

30
Tune. In mimmutes
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Cogm -

glusese in the mweossl fiuide In this study the percentage
of giusses abecsbed in the abeenee and pressase of Red gram
Juloe was 243 8 110 and 1,44 S0 6,36 Guring 10 S0 50 minutes.
Ihe above findings indisate that Aed gram Juice Ras got an Aahi~
bitory effect on the sheosption of giwsces. | |

Red gram Juies definitely hes hypslyeemis,
effectss Ut 1t soumhow preventis the fomation of giyesgen
in the liver, the mechanien of whigh is not yet fully
Segerding this sspects Red gram 1s ccumonly weed in owr
dully dlaty hence it esn be recemended for dlahetics
a8 & soures of paetein hecaves of Sts hypeglysemis effeste



Summary and Lonclusion




of Bad gram on BMlood glucese level in retas The sesults of
Forty sale sldine rats of Nistar stealn weighing 110,4309
were selosted faum the stoek eclony and divided ia %o e two
yrewps I ond ile Both growpe were fed the steek dist
the basal sontrol eonsisted of 15 sates Geewp X1 conslated
of 29 zatse Oyoup II wats were given sllexen (140mg/wg of
hody weight) subsulansouslys Blabetes wos found o M
Anduced in two dayes Dut the wats wers left for twenty deys
without sy Srectment to make sure that the dlabetes v
pesmanently Soduccds Afder 20 daye, thet L8y on the
‘m“mﬂmwm:wu«wnmmm
The remgining 20 yate of group LI were divided into growp
I3 A and 11 B aach consteting of 10 yates Gxowp 21X A wes
sonsidered a0 sxpezinental gontrel and not given sy
Sysstments Swoup 11 B rate formad the enperinsntal grewp
and ware treated by aduiniostering Red gram Juice for 15 days
and on the 3th day, 5 2ats fyem each of group £ and group 1X
the Wwesteent with Red gras Juleey for further 15 daysy the
reniening rats were sscrificed on the 31°%ay. Seeh time
bloocd end iver semples were cellsctod for snalysis,



-
Blood gincose level of diabetis rats befere and after
wmdummsmmmmmmau
the control velvess

and experimental growp (168:8 2 S+10ngX) rete weze redsed
more Shan twe fold ot indwetionof disbates when compared $o
the basal sontyol (60.3 3 3+19mgK) which ware not Anjected
allensn: The msan Mlood gluccese of the experinmental group
aftex 19 days twosinent with Red gram Julce was vedused by
2404% (from 162:8 & BeiS 10 125:9 ¢ 3.T0ng/100nl) while
not undexgo any significent shanges On discontinuing the
saninietration of Aed gram Subee for 15 days, Whe meen blood
9lucose level was incressed (from 1239 3 3479 o 14043 3
2.8%5/100mi) in the experimental group, This confizms that
Bed gram Julce has blood sugsr lewssing effects

The mesn blood urea level of the expeximantal sentrel
snd sxperimental group (6149 ¢ JeT4mgX) rets were ralend
simost three fold (2.8 times) ccuparved o the basal
control group (2146 3 2.08mgk) on Lnductiontf disbetes.
15 days treztaent with Red grem juice wes redused by B1.98
(from 6151 3 32:74 30 34e4 & 2.0%ng/t00ml), On dissentimuing
mmmmwmwmsmaammmamum
the Sleod ures level ineresecd (frem 34e4 3 2487 t0 4340 ¢
1,8109/100m1) in She sxperinentsl growps This confirms thet
sonfisms that Red gram julse lewers Dised wren level,



| The nszease in Slesd wies Leval An disbetis 2ats Defore

he treatment wae @ue to the high zete of pretedn sstebolfam,

And the deeressed Blesd wres Level frum Glet 3 F-7 90 Ml ¢
2¢8Teg/100ml confizme the fast thet Red gran Jules has got

The mesn ssewm cholesterel Jeveld of the enperimentel ¢ontrel
and axperimentol growp (246.7 g Gstingh) zete were Talsed  thuee
fold when sompared to the besal emntrel goup (8149 2 Jedtmpi)
sfter industion of Slabetese After 15 days Srestment with |
Rod gram Julcs, the mesn shelestersl level of the eaperimental
growp seduced (from S46.7 o Gut1R %o et ¢ 4aTuy/100ud) on
Slascotinuing the tveetment for 15 doyss the nesn sesum cholestered
amammmmmtmw;

Wtﬁt&gml which cuafizmg the faet thet

ond experimental growp (191,56 ¢ Solugk) sate were zaleed
almost thres fold compared to the Dasal eonteel grewp (39.8 2
1a99mgk) after the induzitos of diabetess And this 18 G

$o Ansreased wobllicotion of fat in disbetic ¥stae In severs
cases meve fat Ls usd for swpplying the enelgy Tequirements
of the body and hatee somus tigiyeeride level will bs ralsed



After 15 days trostent with fed grem Julee the mess
by 315 (fyom 111,96 ¢ 6ot 40 00 ¢ Se0my/10Ml)s On discontinulng
the trestment for 19 doysy The serzun teigiyeeside Jevel
inereased from 80 & 306 0 b 3 25T4ng/100m1 in the
mmmfmmmmm |
» Liver glycogen values of the expseizentsl sentrol end
enperimntel growp (1632 § Os13gK) 2ats were deereased when
cenpared t0 the bassl cantrol growp (2.16 3 OetagK) o |
induction of diabetes, the deevessed deing signifigent at 1%
levels MW“WWM&“M#“MWW
nmﬂmmﬁw: parinental grovp ingyensed
anly shichtly (frum 1.22 %o hmﬁm)«- However, the increase
mmmmvmmm On distontinuing the treatment
with Red grum Julce for 15 days the meen liver glyeogen centent
in the experinental gzoup showsd an vowand Srend
{from 4503 to 1.30gK) which eonfizms thet Rod gram Juice in
mmmmgﬁmm Furthes |

MWW#MWMMMMW
ﬁMmMW&W%M«MM&



o
when the Red grem Julcs wes sdded S0 glucsse in the mweossl
fivid, This indiestes that Aed gram Sules hes 9ot on Ashibidesy
sffest on the oheezpiien of giwtose from the tintestines

Re¢ gren Des deen vewd from time Samemeriol in Indisn
Since the pressnt Anwestigstion indicates that Red grem is
208 3¢ alee loweys hlooc wres lewvel, it As sugoested that
1% can be profitadly useds dadly in élabetic dhete.



Bibliography




 *Nethod of meni

disbotes, ¢ Mguu’
%
The Hosshst medisal Quarterl:
g:gu a0t2s 1XIx¢ Quaritan, Yo
»



Tapontanse of ensgelioe in

m.mwm‘mn&s

Dhoskaes of

Fourth Sdi mmil

Company pps

'mamum d 3
&m“... Univers

¢mm.3‘.:mmnm

*m‘
on all

"x“'q%“'mu.

ok
d.’wm

Ao&oﬂu M&Mc

SRR,

‘Effect of Thulasl on alloxsn indueed |

disbetes in rets’ ﬂmﬁ
sysposiue en ramhs

m
m:



I .
1983’

s Lo and
:t“

m.m;%&u

Mutritine walue of Indisnm

a1 o

sudies on ogn sing
m ! Aver Sisswe of
MQQM 104 diabetes

m.’ 0 M Assoc. Ind.

tPxevalenge of smm nmm

in & rursl population of Pondieherzy:
Jouss DiObe Amseg. Ind.
KAs p20eB,

YSarum Zine and copper in disdetes
ntum m Diabe Assoe. Ind,
"3V

‘Hew sonsepts of the diet thmw
of diabetes wellitus,.

Quisk refezanse %o ¢liniea
metritica-A guide for m-lcim.
hﬂ;a Liffingett company.

P

Progress ia slinlesl medicine

Languas 1ialed
Vol 8818400 *

Noutes for mmm“ i S o Br
Companys Ppi230, *

ey e



Petel 4.8
1082

Patel; J«Cs
AeaniCate

% Yode

Preassnnsn, Keds.
1973 .

Puntamthelar, AdSe,

1983

kmi%m”

imeE s

tBlabete

m»

]

he thesissudmitted to the Univansity
of Nadras. _ :

3tion of llver giycogen's, Hewk's
sgival eheniStiys T4t ebitions

o Aesor: ‘Inde Xxi1s 39, 83-09,

mium mﬂ«m“ Py 409,

ﬁ‘ ‘? Housy

Text bosk on sesendaxy Lisbetes,

;‘ gen lovels in twels end
and i m"”m""

Hypolipidonie mhng c! the peot

Isclated from C.
ghelesterol dlot !
oshan,

elloutes mellisuets,

Asset. Ind, mm}

RACR

with
Jour: & M&

Meehe, Bioehent st “'ﬁw' gzm,
e, Mv



. Jole a0dd

Wy &iﬁt.

Yarley. B
m. He msun and
fcu Bell.

Nutrition
shing Coey “Q *

'Newer fnsuling - Their
mmcawm Wa

XXZIZe Bwé, Mu

sYhe cseentisl traee ﬂmm*s
The trase slements and nutrition
Fabay and Fabey mm

Aveves Tnds L (BE Sr-dmec %

*A preliminary study of
iiabetizet s Jour = "mm:'m Ine
RXILy M& ’ *

es. S Editi

abe

wm. 3131. 7.
m m Blocheniatyy.

m Mpdical
am Ll Vol It 439440, 571,409,



| ?&4 Medicsl Quarterly Neide

alver

o Nowta, Legmee of Tress

gm. ad’t 20031




Appendices




B T TRy

2lo0d was depwoteinieed and treated with alkuline copper
seagent in Polln-tu fubes snd heated, Cupsous oxide feymed
wes treated with an acid melybiate when & blue solored
solution was gote The ealer was compared with thet of the
standard soleximtrisally at 660un,

e 10X sedium tungetete
2. FPheschonslybdi :

Dissoived 359 of wolyddie aeld and 5.09 of sedium
tungetote in 100ml of 10% sodium hycrenide and 200ul of weter
and Beliled to ramove the amsonia present in aclybdiis asid,

Thie usually takes 30-40 misutes. Cooled, trensferzed with
washings to & one 1itre flask, diluted to 790ml. Then
adted 125m) of phospherie asld and mede up %o a 1i4re with water,

Disselved 40g of pure sahydrous sedium gardonste in
ab-ut 400m) of water and transfesred %o & Mitre flasks Added
Tedg of tartaric acid, when the leatter had dissclved added
4,5g of erystaliine Cus, = M0 and mede up to & Mtre,




mammaamummmnau
mmwntm

10.0ul of the stock standard was diluted o 100ul with
distilled watare 1.,0md of this solution contating 200
of glucoen. '

Took Je4nl of water, 86ded O.2ul of hloed and O.2ml
of 2/3 % sulphuris seids Then added O.2nl of 10X sodiwm
tungetete selution. Kept for Son mimstes and thew contrifugeds
Pipetted out 240m1 of sup-rmetent 1n o & Folimuw tubes

O0s2 = 140nl of the standard giucese solution was takem
in to & series of Folinwiiu tubes end sdded 2.0ml of o
alkaling~copper selution, Heated the Whes in » dolling
witer beth for 8 minutes,s Ceoled and Shen added 2,.0ml
of phesphomelybdic agld resgents Mixed and thea mede wp
to 12.0al with distilied waters The Biuwe selowur develeped
was resit colorimstriesily using & red filter (860m),



Uses dizestly reasts with diaeetyl monousine In the
presense of thisemicssdanide o feum & yod coloured preduct
which is messured solenimetziesily at B40um.

100ml
Comsontreted N, 00,
2 Sl xcaonnt - |
natex
2,9 DAn 1.0m)
Q2008 THC 0290
the solution §s not stable for Bore than one houws
3+ Alash.aiandand
100ug of wwea por 100mi, Bioselived 100ug of wres
in 0,33% bensede asid sslutien and made wp to 100ml with
the sene. | .

$ ¢ ¢ 3

f.0m

20md

¢t & 8 ¢



2.0ml of the stoek standasd wes diluted to $00mi with
watels foOml of this sslution contalns 20mg of ures,

Took 1,88l of 3N TCA and 0,2 ml of Mlesd, sentrifuged
after 10ninutese 0.8l of the supamatant was plpetied out
into & teat Yude.,

in %o & sevies of test tubes ook 0,0.25nief standard
ures sclution comsespending te 10-50uy values. The volumes
of a1l the tudes were made up t0 3,0ml with water, Added
2400l of the golonr reagent, Mimed well, sorked and heated
in & vigorously Belling watexbath fof twenty sinutes.
Aleng with this & Dlank was aise conducted, Remowed the
tobes and sooded, The readirgs wore token in a colewimwier
at S40up ageainat & reagent blamk,



of concentyated sulphurie seid % give & pink solewrs The
% the ancunt of cholestercl present and is resd st 540m in
a spestirecolorimnter,

t+ Stk Raaxie hiaxide Asanens

840mg of pune dxy ferric ,mmun'mw
dissolved Sa 100ml of glasial asedle acid, |

10001 of stock fexrie chiovide reagent was taken
An & 100nl stondard flask and made up to the mark with pwee
glecial agetic asids

" :i“ ‘ % B 4 ‘. . B ‘ 1 i '; h S

 Setul of stosk farrie shieride was diluted to 100ml
‘with puro glacial acetis a¢id in & 100m) stendazd flsske

 100mg of pure dry chelestercl was takem in & elean
dxy 100m) standand fiaek and disscived in glacisl sentie
aclds Thon made wp §0 the mask with pure geeial asetis acid,



10ml of the stock standaxd was teken in & 100md
standerd flask sontaining OeSml of stosk fesris shlsride
reagent and wade up to the mark with pure glacial seetic
acide 1,0ml of this selution comtains 100ug of cholestersl).

045 = 2,0u1 of wrking stenderd chelestero) solutien
were plpetted out 3ato & sezies of clesn dry Sest tubes.
The total velumo of sach tube wes mode up 0 5.0nl with
ferric shlisxide diluting reagents

Yo Outnl of senun addod 4.9nl1 of fervie chelewide
presipitating Teagent and mized wells Allowsd %o stand fer
2 whiie and emtrifuged, Trensferred 2,00l of the eclear
speznatant into & dry test Sule and adied 2.9ml of fervie
1n cold waler and %o eaeh Sule added 4.0m1 of sencentreted
sudpbuzis anid dyop By drops The sclutions ware sized well,
The tubes weze allowwd o cone 30 yom Senperstures A
blank was ales sisuitaneously prepared by teking S.0mk of
the diluting resgent and 4.0ml of conventrated ewipburie
agid, After 30 ainutos the intensity of the ealour developed
wme road at 540 spu ageinst the reagent blank,



Teigiyveride is measured after hpizslysis by estimeting
1ts glyoerel gontent,: THhe conmenest peecedure Lnvelves
extdetion of giyesrel %0 formaldshyde whish s measured

selorimetrically with chremstrephic acids The Aipld extrast

of sazum must b freed frem okhex ssurees of giyoewel, in
pazticular phosphslipid, whish en sxidation yielde formaldenyde,
Plerieil sey De used for this puspoede

I
2s

Chlstotenny  Medistilled grede

Elsial) Activited Dy heating for 4 houre et 124° ¢,
stored in & Sightly steppered Bottls. Resstiveted with
% hydrochleric ssids

mw biaselved weagent grede
petassiun hydvenide {aboul 1/4%h of & pelies) S0 2,0mi
of sodiovilied 93K othyl slechels Dlivied O.8ml stech
potassiun hydronide solution %o 2.9l with 90X ethanel
Sodium Amsenite (0.08) Dissolved 2,28 g of NeON end
Sg of roagent grads aveenious triowide in ¢istilled
weter and diluted $0 100ml with distilied wetew.



. esleur appesred and venished in & fow ninwted, Added B.0mi

of shxemotzepis acid zesgent to sach Wbe, Nined well and
hested ia & bolling weterdeth for 10 minwtes, After oliviing
doterained the opiisal demsity at 570 mm.

wéing of Test  tee
Reading of standexd “"’m
Soken

standand



Remeved & Yot frem 1te cage gently o sveid exelting
50, stunned 58 Dy & Dlow on the head and desepitated 4%
quickly. Insediotely renoved Whe liver, weighed quiedly
Celg. Nineed She liver poxtien immsdistely and transfersed
sanples of the nineed liver to a semtrifuge Sube sonSeining
15-30 ninutes agiteting tin sslution ocessionslly $o emsure
throuwgh dlaintegration,

Added V.Onl of 93K aleshol 10 sach tube slusd Wy Sapping
Mwmhmxatmmmmfmrﬁm
contrifuged; decanted the cupermatant fiuld, dreined on ¢
washed the pyoeipitete with 5,0ml pertion of 60K sleshel
by omtrifuging and dreining as Mefere. Rupelled the last
munmnmmmmuumm
Just long enowgh te dry the glysogen.

W Weighed 20mg of glyssgen and
ammummhdumm-mwuwaunt«um.

m 108l of the stosk standand was
diluted S0 100ml with watens



3« 805 .anel mmmmznammmu
mnammum«mnmmu.
the phenel with constant stiering.

T™he glyssgen pyepsred frem Ou1g of et liver was
dissclved in 100ml of watex from whish 040 was taken for the
saperinent,

In to & meries of tost twiee aliquestes of the standand
0.9 = 2.,00) serresponding S0 10«00 wy of glysogen were
takens To all the Subes added dletilied wmatery 2 make wp
the volune to 2.5mls Then added 0.1 ml of 90K phenol and
finslly added D.0nl of soncentreted analsr sulphweic acid,
Shook and allewsd for 30 minuwtes for the pink colewr S0
develops Tosh the Teadings at 490nm ageinet & resgent blanke



