
I 

~ 
\.__ ---

c~·~-

(C 

..,_ 

'---~-

__..___ 
'::. 

c(~- ;r:··· 
0'.DnliJ'T nrc;c~• n O'J r·cr·ro r.r•:rns c:rm--·R"''CC ;Trns . ._~_G_\._L.n _..... 0J.cJ.w_,_....._.,J0 .L .n-~- , .t1V J..J,.l..:i~;j..L ~~·;,.LJ·.l 

l.:ID :.: ':2.ABOLISl,1 TI! J~~.CP0RL2 IT'AI, 

SCl ~ISri'C·SOL:l.t"iSI S 

BY 

;.IQl;ALiEJ) J,L Y SilBER 

B.Sc • .Agric. 

Faculty of .Acriculture 

Ain Shams Universit}. 

(1965) 

Diploma of :;icrobiolocy 

Faculty of Science 

Cairo University. 
Jll::.. 

(1966) 

The sis Submitted in Pc:rtial Fulfilment 

of the Hequ.irements for the Degree 

EAS'J'ER 

OF 

OF 

n r 
\ 

SCIENCE 

Agricul tu.:cal Biochemistry 

.2acul t;y of co_; I icultt·cre 

A~i.:1 s:·.nms Unj_-,Icr.sity. 

( \ C\ .. ?0) ,_ 

3133 

- 0:.1,~ ":. •r(.~'-;;, t·· 
·"' \ .... •' &?': -~,"' "'\ ..... , ..... __ :\ 

-~ ·\'-."". ·~ .. "t. ~c..~ '\• .. ·, ., '' ~, "' \ ~ ~ :.;.,.., I _,a#, 

~ '-~' -· ' J.. ' ., 

""-···~ 



.Ain ShiJillS Univexsity, Cairo, J.A.R. lor his inspiration, 

guidance and encouracement throughout the whole course 

of research. 

The author wishes to record his gratitude to 

Professor, Dr. Ahmed Hafez Mousa, Chairman of Endemic 

Diseases, Faculty of Medicine, Cairo University , 

and Head of Bilharzia Research Institute, National 

Research Center, for the ~reat facilitates kindly 

offered during the course of this work, and for his 

help and guidance. 

The author's thanks ore also due to Professor 

Dr. Ahmed Selim Mohamed Selim, Professor of Biochemistry, 

Faculty of Medicine, Ain Shams University, for his kind 

advice and constructive suggestions! 





st<.tuittecl for CJ degree at this or at eny o';her 

university. 

The references in ti-te text will show the 

extent to Ylhioh I have availed myself of the 

work of the other authoxs. 

Signed 



~-). 

This Thesis for the M.Sc. 

Degree has been Approved 

Comra.i tt;ee in Charge 

Date _.__,1,__ __ ,,__1 



INTRC•Dt'CTION 

REVIEW 

1 

2 -

3 -

SECTIO:N I 

OF LITERATURE 

In-vitro cultivation of schistosomes. 

Amino acids and protein metabolism b~ 

schistos omes~ 

lvlethods of amino acid analysis~ 

SECTION II 

MATERIALS liND METHODS 

I - Chromatogl!aphic procedu.x:es. 

II Recovery and in-vitro cultivation of 

Schi:c·tosoma mansoni worms. 

7 

~6 

24 

55 
68 

III - Quantitative deterr,lination of the l.llllino 9? 

acid conceLtrotioi1 in plosma of v;hite mice 

(in-viviD). 

rv - Determination of the free and bound amino 95 

acids of ~istos~ Pf_.c:p_s_Eni worms. 

V - A new apparauus for in-vitro cultivation 99 

of scl:istosomes 



1 - Vali<lit;y of the ch.romatog.raphio caethods 103 

_c' J.L t:le a;;Jino acid detc:rminotL::m. 

2 Cultiva·i;ion of schistosomes in-vitro 109 

3 Amino acid changes in in-vi t:r o and in-vivo 112 

studios. 

4- Amino acids of §chist a soma man:Jonj, worms. 137 

SECTION IV 

SUMMARY AND CONCLUSION 142 

SECTION v 

REFERENCES 147 

SECTION VI 

ARABIC SUM!vl.ARY 16'] 



I N T R 0 D U C T I 0 N 



Ci:IO•. ·- ---,-~~·--

In ~}.Ji.H. bilharziasis is highly eudemic and ,:;onstitutes 

not u lly a uwjor public health ccuzel"d, but also a ~;reat socio-

econoc.1ic probleta. The disease is not directly a killine; one, 

but, causes ; redual detel1iorotion of hec1lth and man power , 

retardation of iatellectual development and finally reduction 

in the tote.l economic production~ Our health outhoroties 

having .':ealizecl this fact, started combc>til.c:; this disease 

Three species of schistosomes are responsible for 

bilho:::ziasiG in man; Schist_O_§_DJ~ ~11§_D_A~; Sc_histosoma 

restricted to ti:le Far East and not present in l'~A. R. ·~ In 

this respoct moEt of t;lle e~:pel'it:lental studies have been 

The c:wtrol pl'ogramme in "er•erol bosed on the 

following lines:-

1) ~ass chemotherapy. 

2) E.1vir::maent;ol sanitation a11d health eclucation. 

3) Snail coiltrol. 



8L<.LLJ_.., ... d -:.i~liS J~o'ole CJS 1."Jel: v2 C~-- - -~:J-~-'/0 C!tld l.ess costly 

d.ruc~s. It is cleL'.'C tLJt tte fi~-s-~ ):.:-'roech t;o',T.::rds the solution 

of ·:.;:-_is ;eroblo,,l is to le<:u::'1 more fu.nclcc:lent:cl facts concerninG 

the GXclCt cJGti-bolic pathways used by the adult schistosomes. 

Also, the L1por'Ga;1ce of determining the nu·0ricional requireuents 

and t~w absorpi;ive mechGnism of these i_JU'Gsi'Ges have to be 

emohosi:?,ed. 

For ulCillJ Jeers, biochet:Iical studies in ezperimen·t;al 

schistoso~icsis hove been directed t;oucrds the invistigGtion 

of the cbetL130S in certcin :netlobolic l).:.~t-cerns 0i1d serur.1 enzy-mes 

of the ilDst. In CDILlflclrison, much less ·,;or~: i1.as been done Oil 

the ~etabolic 0ctivites of schistosomes. Relioble information 

on the ~etabJlis~ of ~bsso d"r0sites is still very limited ond 

l-Ctach reL.l<Jin unLLlU'iJD of the:i.r cc;rboh~idro·:;e, fc;·C, and ).toteir:. 

cuticle ind c,u~. 1:'ro~,ress in 01Issu iieids will ultiu::telly 

furnish kr1o~leduo til~-~ waul~ lG~d to c ~ore ~ationol end illOre 

effGctive -c,_:_erDiJ;'/• 

T·he curredt i;rend of research is Gt.1)hc.sizin5 the 

significclnce of le<--r11ing more fundouJeuGcl fc,cts concerning 



much of ou.t kllo•,;ledge about the ~JcJti1YJE.ys of tuetCJbolism in 

higher animals have come from the in-vitl'o studies of enzymes~ 

Indeed, those areas of metabolism whe.re the enzymes involved 

have not been adequately examined, are t;1ose areas where ou.t 

informatioi.l is fragmentary and controversial. Work along 

these lines in recent years hsve revealed certain carbohydrate 

and protein metabolic patterns on part of ~qp;(~t2£2~ 

!l!_a.f!.§_oni, but ·t.;he results of these studies are still inconclusive 

and far from bein15 Sc'"cisfac·i;orily explained. 

For better enhancement of ow: kno-wledge of the nutritionol 

patterns of schistosomes, a more exoct undcl'standing of the 

specific chec;Jicclly defined nw;rients which these trematodes 

employ in tbeir nutrition is needed. Of tbese nutrients, amino 

acids are of pe.rticular signi:L":Lcc_;:cc: cL)-~ only becDuse of their 

role in protein synthesis, egr; .::oC:uctiJn Ccld ethel: cellular 

processes in which tl1ey participate, but also becouse of t~e 

close con.,ection of amino acids with t~e metabolism of 

carbohydrates upon which these pc,rosi·tes ere heavily dependant 

fo.r t;heir ener13y supply. 



c'le,JicclJ~· iloi'i:tod sycJi;betic ,,:.cLL'.c _:L ':reir culture. In 

clddU;ion if ii; is kno~Cm precisel~· ':Jhi.t cllino <Jcids o:re 

synthesised by the organism aad b~ what mechanisms the flukes 

obtain Gl'e,n, <Ja opportmlity mic,ht become vcliable fo:r the 

dev8lopElent of aev1 schistosomicidal d:rugs. 

The study of amino acid inte12r'ledia:ry metabolism may 

:reveal the eJcistance of diffe:r;:mces in the mr·tablic activities 

of the worms and host tissues, aud this nay give p:romise of a 

rotionerl approach to the checJ.othe:rapy of ~-c_h_i_s_t_o_s~~ )lli3_11_82_11L 

Also, even in c"se biochemical sirJilarH;os ore found betv1een 

schistoso~:Jes ond 1;:1e host, this would not precl.ude the 

possiblit:,' tLc t the enzymes catEJlysinc; the sa,;w reactions 

c::ro c1ot ideucicol ,md t;bus offe:ring oppo:rtunities ·~o deveLJp 

I~ ::.s obvi::Jus ·GlJal; t~JG use of odequE!tG cheaicolly defined 



'' ,_ l :1.'-

·L·::~u:c:_~J. :.::1IlrU:L18.c:~t Ji' tLt: _t-J-·.,.__:~-~-~o;:~ :.t'J..L ·0I1e bioc!.lemical 

s·tuJias Yi.' ~'~,coc ,Jtgunisms. Tho c~:e .. ~:ic<Jlly defined Lr1ediU.11 

:'ithert::; J:c::,,~rted in literature, however, '-'.re far frow being 

optLwl cs evideuced b;y the si10rt-term survival of the woxms 

and b~' t:,e fuilw::e of ordexl;y developing within the eggs. 

bc0ordincly, until this difficulty could be overcome, 

info:ct,Juciun on "cile e~wino ocid reg_uirments of schistosomes 

coL1ld be rerJui.red b3' examining vaxiations in tbe amino acid 

c::Jc:J_;;,osi tion oZ ti18 plasma of tbe infected llost from t;bat 

DI tLe nDrLHJl anim2l. .Also, analyses of the amino acid 

contents of the serum cultuxe media containing adult worms 

in-vitrCJ ~,1ould furnish v<Jluable data concerninc the amino 

ocid tJutritionol ~Jtte~~s of the parasites. 

The presectt study has been undertaken '.,;it'J the object 

of deteruininG the quantitative ch~nges in the auino acid 

co,J; ositiJ,, ::;~' 'c:1c horse seXlliil wedium following in-vitro 

iclCUC2~io:J ~:it:~ adult 9c.£1J.£.tO..§.££.C: B.§E...S_OJ~ wo.rms, Wlde.r very 

rc~e ec::x:J:Llent work also, inv:JlVeG the determination of 

t::w Di!LlJ :1c:i_d i):Jtterns iu experililentc:l Dnimals (Sv;iss albino 



.Jcld bound ~<.Jia::> acids content, o:l.' ·t;bo adult §..~h_istosoma 

~ti_a_n_s_~_r~:h,, ore detertJined., 

.A nev1 all t,loss Cl)fHJrotus hus been devised in the 

p.resont .resee.rch which hes enabled the in-vitro survival 

of the worms up to 2 montlls in sterile ho.x:se serum. 

lclodern p;cpe.r and charcoal column ch.romGtog.raphic 

tec'mic;ues a.re e'Itployed for the quantitGtive amino acid 
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