e

CLRTATH  SNUDILS  OF  ALITH0 ACIDS REQUIRBLEITS
AT IITAROLISH  IN  LXPLRIETTAL

SUHISIOB0LILARILS

BY
JAOHAMED ALY SABER

B.5¢c. Agric. Diploma of Iiicrobiology
Faculty of Agriculture Faeulty of Science
Ain Shaoms University. Cairo University.
(1965) (2066) f

Thesis Subiitted in Paritilal FTuwlfilment

of the Requirements for the Degree
oF
LASTER  OF SCIENCE

T 3 73 3

Agricultural Biochemistyy

Tacgulty of =usriculture
Al Srams  Undvorsity.

L1970

Central Library - Ain Shams University



B TR S TR T £
sbe I L GRIR L

o ECd . dudedted vy Prorvessor

Die ovbaned dlbdel tioneia Kamai, Chairmen of the
Lioiiculturel Bhochealstry, Foenliy of Apriculture,

4in Shems University, Cairo, v.d4.R. for his inspiration,
guidance and engouragement throughout tThe whole course

of research,

The aubhor wishes to record his gratitude %o
Professor, Dr, Ahmed Hafez iousa, Chairan of Endemie
Diseases, Faculty of Medicine, Ceiro University ,
and Head of Bilharzia Ressarch Institute, National
Research Center, for the great facilitates kindly
offered during the course of this work, and for his

help and suidance.

The author's Vhenks cre alsp due to Professox
Dr. Ahmed Selim Mohamed Selim, Professor of Biochemistry,
TFaculty of Medicine, Ain Shams University, for his kind

advice and constructive suggestions.

Central Library - Ain Shams University



:

Central Library - Ain Shams University



Tius disseration hes not oslrevizsusly been
subnuitted Zpr a degreec &t this or at any other
university.

The references in the text will show the
extent to which I have availed myself of the

work of the other aubthors.

Signed

Central Library - Ain Shams University



This Thesis for the M.Sc.

Degree has been Approved

e

bys S \ \b\, _,J-(n;;,h_

AV SRR

. T,
. )‘) iﬁ'(z (‘ I L «{V’i;-l-_- o

Committee in Charge

o —

Date . / //

Central Library - Ain Shams University



oy

e
| Lo
{tn

)
ey
, L5

IHTRODUCTION

REVIEW

1~
2 -

SECTION I
OF LITERATURE
Inwvitro cultivation of schistosomes.
Amino acids and protein metabolism by
schistosones.

lethods of eamino acid analysis,

SECTION II

MATERTALS AVD METHODS

T -
IT -

IIX -~

Chromatographic progedures,

Recovery and inevitro cultivation of
Schistosoma mansoni worms,

Quantitative deternination of the aming
acid conceptration in plasna of white mice
(in-viyp).

Deterunination of the free and bound aming

aclds of Schistosoma mensoni womms,

4 new apparavus for in-vitro cultivation

of schistosomes

Central Library - Ain Shams University

le

24

25
68

95

95

99



AEOTION TIT
fESULSY S AND  DLooiLSaI0oN
1 -Validity of the chromeakographic nethods
Lon Gue amino acid determination,
2 - Cultivation of schistosomes in-vitro

3 = Amino acid changes in in-vitro and in-vive

studiese.

4 - Auino aclds of Schlslosoma mansond worms,

SECTION IV
SUMMARY AND CONCLUSION

SECTION V
REFERENCES

SECTION VX

ARABIGC SUMMARY

Central Library - Ain Shams University

D
ol

103

109

il2

137

142

147

167

e
it



ITTRODUCTION

Central Library - Ain Shams University



In U.4.R, bilherzissis is highly endenlc and constitutes
not vily ¢ wajor public health hozewd, bub also 2 great S0C10—
gconowic probleu, The disease 1s not directly a killing one,
bul causes redusl deterioration of health and wman power ,
retardaetlon of intellectuel developnmen® and Tinelly reduction
in the total economic production, Qur health suthoroties
hoving reslized this Tact, started combubinrg this discase

many

Three speciles of schistosomes are responsible for

bilhazziasis in mani Schistosona mansonl; Schistosoma

heematobium; ond Schistosomd joponicum. The latier 1is
restricted to tne Far Bast and not present in U.h«Re.s In
this respoct moelt of The experimental studies have been

carried on Schistosoma mansoni, @s this species is more

suilteble for experimental ohemotheropj.
The control progremme in .encra2l based on the
following liness:-

1) Jasg chemotherapy.
2) Eavironmentol senitation and health education.

3)  Snall coatrol.
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Eortenslve fege. o pro.eCus in Uno cield of naas
cheaptherepy ¢ ¢ 35311 ueeded seorehins or oro Uolereble,

evsily odalaisuieble as well ve owotizulve Cad less costly

g clecr thot the fi.ge voproech towzrde the solubion

'|_J-

drugse. 1T
of +this problen ig to learn more fundcumentel fachts concerning
the exwact metobolic petihways used by the asdult schistocomes.
Also, the iaporbance of determining the nuitriivionsl requirsnents
and tiae absorptlve mechonism of these porasites have %o Dbe

enphasized.

Por weny years, blochenicel studles in experinmentel
scnistogouicsis heve been directed towords the invistigation

of the chaoges in certalin metabolic petierns ond serum enzynes

O

f %he host. In comparison, much legs work hos been doune oi

et

Ge mebabolic sclivites of schistosomes. Relieble informetion
on Lthe waetebollea of vuwse pexosites is still very limited ond
much remoin unkaown of Shelyr c¢urboaydreve, faov, and srotein
actebollsa ws well ag of the coulve Luansosort systen acrogs
cuticle ond cuwe. Frogress in these fleids will ultimatelly
Turnish knowledpe thot would lecd %o ¢ woke rational end amore

effeebive Gierfopy.

The current uvrend of reseorxch is ¢oohogizing the

signiricance of lecrallg wmore Iundsumewtel focts concerning
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the wmetvabolic pebhways used vy scnictosouncs and of determining
their nutritionsl reguirencnts. Alsc, Goe lmporvance Of4
guzyndv.s svudlies is indicated ol “he well kRaown fact that
much of owur koowledge aboul The pothweys of wetabollism in
higher animsls heve come from the in-vitio studies of enzymess
Indeed, those areas of metabolism where the esnzymes involved
have not been adequately examined, are those areas where oux
informatiow is fragmentary and contreversial. Work along
these lines in recent years heve revealed certein garbohydrate
and protein metabolic petterns on part of Schistosome

mansonl, butv the resulte 0i these studies ere still inconclusive

and far from being scotisfactorily expleined.

For better enhancementy of our knowledge of the nuitritional
patterns of schistosomes, & more exect undcrsbanding of the
specific chemicclly defined nusrients which thesc trematodes
enploy in their nutrition is neceded. 0f these nuirients, amino
acids are of particular signilficocice ndot only hecause of Their
role in proteln gsynthesis, egg _:oduckion cud other cellular
processes in which they participate, but elso because of the
close goauvection of @uino acids with tie wetebolisn of
carbohydrates upon which these poreslies ere heavily dependant

for thelr ensrigy supplye.
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Lioreover, elucidetion or the @alnd scld reguireuments
o1 the rlukes would te uselul, in the Zevelopaens of dequate

cheailcclly defined syathetic edlu. _oz thelr culvure. In

addivion if it is knoun preclsely whet oaine gecids are

reguired by Schistogoms mengonl .nd which of these could be
syintihegiced by the organism and by what mechanisms the flukes
obtein tlkea, an opportunity wight become veliable Ior the

developuent of necw schistosomicideal drugs.

The study of amino scid intermediary wmetabolism wmay
reveal the exiglance of differances in ¥Uhe umctablic activities
of tne worns and host tissues, @nd this may gilve promise of @
rotional spprooach to the cheaotherapy of Schistogoma mangoni.
Also, everl in cage bilochemidcel sinilerives are found between

gchistogones ond the host, this would not preclude the
possibility ©Giob§ the enzymes cotalysing the saune reactions
are oot idenvicoal cnd bthus offering opoortunities to develoap

gelective antliaesocolites or schigtogonicides.

I3 Is obvious that the use of adequete chealcolly defined

gyviv.etic dedluwn £0r tne in-vitro mointelnance of schistosomes

represeats the Liist sthoge btowarxds the determination of the

D

aning acid re

)

I

-

jwrremeats of these orgculsaess In receub years,
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e dde o gmovn enagoasition ond cppioxiaatiag closely taed
coatural coavirvonoaent of the puroniscs Yov fne vlocnemical
gbudies 21 thesce orgoenlsams. The cheaicolly defined medium
hitherto renocrted in literature, however, wre far froa belng
optimal cg evidenced by the short-term survivael of the woxms
and by the fallure of orderly developing within the eggs.
Ltecordingly, until thig difficulty could be overcone,
informetlon on vue awino scld regulirments of schistosones
could be required by examining variations in the @mino acid
comnosition of tne plasma of the infected host from that

of the nornal animel. Also, analyses of the amino acid
contents of Gthe scrum culture media contalining adult worms
in—-vitro would fuxnish valuable deta concerning tie amino

acid wousritional patleras of the parasites.

The prescent sbtudy hos been undertaoizen with the objeect
of determiniag tne quantitative chenges in the anino acild
comsosltion ol vihe horse seruan mediws folleowing in-vitro
incubcotion witi adult Sghigtogoma wmansond worms, undexl very

sterile conditions.

Tie experiment work also, involves bLhe determination of

the auino ocid potterns in experimentuel animals (BSwiss albino
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sleey, noracl cad infected with schistiosomes.

Toooddalvion o thls, toe coocenviotion of Tthe free
cvad bound G.alno acids coantent, ol the adult Schistosocna

nangoni, ere deterainede.

A new 2ll gloss espsratus hag been devised in the
prescnt reseerch which has enabled the in~vitro survival

of the worus up 0 2 months in sterile horse serui.

Modern peper and charcoal column chromatographie
techniques are enployed for the guentitative amino acid

enelysis.
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