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INTRODUCTION



-1 -
ISTRODUCTTION

The concepts concerned with the functioning of the
"Humen” body have progressed from the nrimitive snd aimrle
inquiry sbout an "External”, ‘Omnipotent” power manipuleting
these functions "Directly ™, to the recent sophizticeted
inquirles mbout microstructura and molecules zoverning, not

only the biologicel sctivlitiles, but, surrrisingly, also the

delicete humane feelings end emotions.

Tha increasing interest in the role of electrolytes,
peptides, amine mecids ete,.. in ~xpleining wvearinus phyeiolopicel
events, has stimulated many reseerch vworkers to investirate
whether these endogencus molecules would regtore pathologlical
states back to normel, The recognition of the rcle of endo-
rphins in the phencmenon of pein nerception and the raticnel

uge of morphine and its su
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g revutation
gince the previous decede (Synder, 1777;. The importance of

dopamine deficiency in the evalusticn o¢f the parkinsonien

gyndrome and the rationel uze of itz met

m

bolic precurser L,

>

Dops, in ita ireatment, 1s now well estmblished (Kutt and Xec-
Dowell, 1979). In the various fielda of mediecine, this
approach hes been the moai accepteble trend in therapeuties,
Insulin is the outstending exzumple of this itrend (Williems

t al., 1980),
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The role of ino acids in neurotransmlssion in now
gaining much acceptance (Iversen, 2970C; Roterts and Hammer-
sechlag, 1974). Gamme amino tutyric acid {GABA} waa the first
amine scld shown concluslively to < nction mz s neurotrans-
mitter in both veartebtrate end invertebrate nervous system.
{Robverts end Eidelberg,1960). “his rssumption hms teen
verified bty numerous bicchemicel and immunocytochemicel
gtudies on its neural distribution end the enzyme responsible
for its bioaynthesis (Roberts,1974:, Glutemic ecid and
aspartic scid have guestioned as being neurotiransmitters

{Cooper et al., 1374).

Glycine, the simplest aminc scid knGWnEHEE. ﬂ?.GﬁOH]

is now mccepted ag & neurotransmitter (Jeknston, 1378).

Csvorne {1981 ,revized the assumptions of Erachas

et 81.,(1978) and postulsied the Tollowins criteris as deter-

minants of a subsience %o we & noerrot-anomitters
1~ The subatance must e present in presynaptic elements of

neuronel tissue, rvossibly ir an uneven distribation throu-

ghout the obrain.

P- Pracursora and asynthetie enzymes mugt be vresent in the
neuron, usua’ly in close vraximity to the site of presumed

action.
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3- Stimulation of the safferrents should cause relense nf the

sabetance in physlologicelly significent amountis.

4= Direct spplication of the substance to the synense should

produce regponses Ildentiec~l to thrage of stimuleting afferents,.

S- There should be apecific receptors nresent, whieck interact
with the substsnce ; and these should be in close vroximity

to presynertic atructures,

6= Intersetion of the sudbstance with its recepter ghould induce
in postsynaptic membrane permeability changes leading to

excitatory or inhibitory peostsynentic peterntiels,

7~ Speaifiec inactivating mecharnisms - shoulg exist,to atnp

interactions of the s=zuhstance with its receptor in m

physiologically reascnsble frame of fime,

4%
*

Experimenis In intect msnimals suzegs

(i1

v 4

-

st tlocd-
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borne glycine or its precurscr serine, sre not importent

gources for meinteining tre glyecine content in the T.H.%,
{Aprison et al., 157G}, However, within the C ,N.5,, either
gerine formed from gluccse or glyoxyleie formed Ffrom igocitrate
can serve a8 & direct precursor of glyeine., Serine is converted
to glycine by the enzyme L-serine hydroxmmethyliransgferase
(SHMT), which requires telrahydrofolate as cofactor., Serine

ig formed from glucose ©y alternaie pat'weys with 3-phreshoglycers
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serving es the btranch point {Fig 1), In the route vis 3-

key enzy
Hemmerschlaeg, 1%7R). Vhen glvelines levelag, ae -ell &
¥ities of hoih of these enzymeu, vere measured in wvarious
regions of brein and spinal cord, %the Deglycersts dehydro-
genasge activities showed & correlation coeficient with

glyeirne leveis of spuroximete o

nding value for I-ghospt
¥ s

with ovgervetion thet glycine iz 8 relatively potent noncom-

petitive inhibifor of L-gliycerat
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the activity of this enzyme mey be rate Linditing in the forma-

tion of s glycine precurser pocl of corine and thet rlye
exerts feedbsck inndlbition of Its own synihesis =1 thiz sten

These eliernate sathwa

sion of gerine 1 plycine vis SN, 2 regiocnel dlstrivution
of glycine levels correletes well with aciivity lavels of

1974,

Central Library - Ain Shams University



to gerine vie CSHEY yoxrrlate vie transaminntien,

or & lzegs-likely

{Eoberts and lemmersc
blosynthatic routes for givcine must he esrroached At e

finer level than reg!

specific engymes or total coniteni of glycine (Shenk et nl
1973),., Tha evidence sugrests suron
inhibitory trenamitter of intermeunrones in the apinal cord
There ig Blse gooe evidernice thet glycine iz the inhinite

trangmitier at the endings of descendi

S —~ T e T . oz x
during nerve stinulsation *iorison

genispy

The ¢fTects of glyeine Bre want orasrved in iontorhor-

etic studies in spinal cord and 1 -ain =ztem In higher
regione of the C,.H.5,, such as cerebellum end cerebral
cortex, neurcnes are insengitive to zlycline., ¥Yhen tested

. , T s ot . : .
on spiral motor neuronces, the hypervelicriaction induced b
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glycine is

bitory Prensmit

to be medl
the eguild
before and
neurones 1

that can n

An n

identiecsl with that of neturaily releassed inhil
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brivm potentials for Toth nrocsezss ere the game

after the internal inmnic concentration of mater
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ove tarough the membrane (Hrnievie, 1974

ntagonigm to glvyveins motion i1s sesn vith air

aonvulsant substance. Itrychnine, therefore,

competitively inhibiting seetveliolinestrase (Roberta

and Hammerschlerz, 197h1.,

s O

rronanine to s memnbhrens

rem rat spinel cord membreanes hage supgsested
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orrelated eloaely with their ceponcity to invert

nogteynaptic peotentinls viaen injocted dontopho-

e 5 R - £ ; -
into spinal molter meuronsa (Toung end synder,
Ty ¢ A ¥ ~ Fym e s s - o = =} 1
"hus, atryonnine dindins may b sszecieied closely
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with the jonic conductence meshenism for ¢l in the glycine
raceptor, A&lthough the glycine receptor hsos not yet been

golubilized, and more definiitive work resmesins to be done
]

o+
]
(=g
[

the above experimente represent the initial atiemp

gtudy the reesplicor-ionophore complex

An impertent notion on the asntasgonistle amction of str-
yehnine fo glysine-medieted fransmiscion, is that the formsr

may not only block peat syneniic pglveine receptors, but,in

eddition may posgesg 8 more potent pregynapiic ection theough

vhich the relsege of intiniicyy tremamdiiter is impsired
Such a dusl sction would sccount for ihe okvservation thet

jum syatem

is blocked ty deses of girygchinine smaller than those necnss

w.-'l

ary to block the effects of glycine (Tmvidacn,l1977)

The post syunentic eetion o7 ~lycine is believed to

be terminrted by its active trans

ool inte pre-end post
synaptic neuronal sites zand zlis. & hizgh affinity, sedium-

dependent untake mecnenism for glveine has been demcnatrated
the spinsl cord but not in

C,3,, whick is consistent

of glycine relesging inhibitory neuar-neca., No suhstance

haig been desceribed that ds 8 netent bhlocker of zlycine
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that may resemble asgsociefed suhbunita in alloeteric enzymas
In this model of eilosteric protein moduletor for GADA
Tunction, the benzcdiszepines have no direct L4A8A- mimetic

getion; rather, they increase Ihe efficien~y of ando

madel , whan benzodiazerine racepters are orcuniad, an
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thet favers increased binding of 34324 te its own recestor.

The ultimete regult may he mn increaged GAE  -~mimetic affect
on poatsynaptic membrans functien,

However, glycine is not a mers neurotrsnamitcer,
It ia = ubhiguiteous amino acid, oresent in vasiousn cell
and mediating verinus physislogiosl Dunctions, as vweld oy
heing & constituent of die% proteins from plant arigin
(Peas, <olished rice, whola oatz, etz,.'. Tt is an impo-
rtant constituent of ntanteriel -~ell well {(3elteon and TomAsz

1974),

importent amino scid ceonstituent ~7 cther polypeptide

e,g. insulin; Lyseozyme; iz one; ete,.’
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