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The main purpos8 of this study was to

investigate key enzymes involved in amino aci~

and the leakage of soma of these enzymes into the

plasma of infected rats.

Using g l u t ernc t a p y r-u va t a t r-e n s ern i n e s e (GPT) U~C

2 . 6 . 1. 2) a sac y t0 s o 1"-C 1 nark 8 ran d 'x - g 1y c er 0 1pi, u c: p -

hate d e h y d r 0 g e n a S G ( (~"Gr:l0 H ) ( E C1 , 1 • 1 . 8} a c., a

g Lyc o s orne I me r k e r-, the Ln t ra c e l Lu Le r- Lo c a ti o n of

glutamate oxaloacetate transaminase (GOT) lEe -. ( ·1L. ;.:). I .a

I), NAD-linkp~ malate dehydrogenase (NAD-linked

MDH) (EC 1.1.1.j7), ~J/'I,[)P-link8drria Li c enzyme (I~ADP-

1 ink B d ME) (E C 1. 1 . 1 . 40) and g 1 U co s e - 6 - P h 0 sph cl t e

dehydrugenase (GGPDH) rEC 1.1.1.49) in bluodstream

This WC:1S done by

determining the release of these enzymes ~rom

isolated bloodstream trypanosomes by .i nc r-e e s i ng

cyples of freeze-thawing or increasing concentrations

ofT r it 0 n X --1 n n and Dig it0 n.~n •

- .. -
In one set of 'experiments, the release of GPT,

GOT, NAD-linked MDH and ~GPDH was studied with lOB
tryponosomes/ml of PSG. To release maxim61 activity of

GPT, r;rw, Elnd ~IA'J+-Ti nkad MOH, 2 c v c La s of freeze-thcMinc,

O.Cl4% Triton X-l00 or 140 118; Digitonin/10B t r-vp a no>



somes was required. ~i>< fre8/o-thClv,ing cycles or

O.n7% Triton X -100 rBJeased maximal activity of
o:-CPDH, The maximum concentratiun of Digitonin used

Fl,(260 Ug/10~ trypanosomes) did not releasa maximal

activity of o:-GPCH f rorn the trypanosomas. I L \iJa s

concluded that GOT and NAO-linked MOH were cyto-

solic since they were released in a pattern simi12r

to that of the cytosolic marker GPT.

In another set of Gxperiments, the relu2s8

of GPT, G6PDH, NADP-linkRd ME and o:~POH ~as studied

with 5 x 106 tryp~nn6omes/ml PSG. To release

maximal activity o~ GPT ~nd. G6PDH. 2 cycles of

freeze-·thawi",;. 0.04% TritonX-100 or 170 ug

Digitonin/5 x 106 trypanosomas ·...vas required. To

release the maximal activity of NADP-linked 11E. 2

cycles of freeze-thawing, 0.04% TritonX- 100 or

226 jig fJigitonin/5 x 10B t r-yp e no corr.c s was required.

The maximum concentration of Digitonin used (260 U~/

5 x 810trypanosomes) did not release maximal

activity of ~~PDH from the tryoanosomes. It was

concluded that G6POH was c~tosolic since it was
"'" .released'.ln a pattern similar to that of the

cytosolic marker ~~T. The localisation of NADP-

linked Mt: could not be established conclusively.

Th a p le srne levels of GPT, GOT 1 rJyruvub:; I< i na se

(PK) (EC 2. 7 .1 .4 0) a:-G P0H and 1act a t [] d e hyd 1:'0 g 8 nd S 8



(LCH ) ([ C t , '1.1 • 2?) VJ 2 r (3 rn <:5C! :; LT 8 d i n r18 a 1thy 2l n d

At a parasitemia of

e pp r-ox irna te ly 10B p e r-e si tn sZm l b loo d , the plasma

Luv e l of GPT wa s e Lavo t cd -'1 - 5 {old; GOT, 2' 3

fold; PK, 3 fold; a:GPLJH, 2 f o l d but the Lev c l of LiJH

It we s:proposed that the e dd i tional

el'zyme e ct i v it y in plasma during T.b. brucei wa s of

trypanosomal origin. To confirm the origin of

additional enzyme e c t i v i t i es in p le sme of ~_~TuL;ei

-infected rats, star~h gel eJectrophoresis of

hee Lt hy o nd in-(ected r-e t serum we s done.

experiments were set up w'th pdrasite lysate. In
addition to normal rat s erurn GPT and GOT, In f ec Le d

rat serum contained trypanosom~l GrT and GOT. It
was concluded that the elevated levels of these

er.zymes in serum of rats during infection was due to

leakage from trypanosomes.

was 0.52 umoles/min/m~ protein. The role uf t n i s

8~zyme in trypanusomas was investigated. Isolated

trypanosomes were incubated_in PSG containing 10 mM
oL-glutamete at 25 C.

''II
Alanine and a:-ketoglutarate

were produced in e~~imolar quantities and the amount

of alanine produced was a function of glutamate

concentration in the incubation medium. Paper

chromatography e ne ly s i s of post- incuba+::ion "Iedium

showed alanine to be the only amino acid produced



during the incubations. It was proposed that the

r-o le of CPT in u lo o d st r-e em T. b. bruce} is to

convert some of the pyruvate gener2ted in glycolysis

to alanine.

The role of GOT in 'b lo o d st r-e em T. b. b ru c e i was

also investigated. Trypanosomal GOT activity was

0.075 ~mole/min/mg protein, NAO-linked MOH was 0.140

~moles/min/mg protein and that of NAOP-linked ME was

0.012 urno l e s z'rn i n z'rng p r-o t e i n , Trypanosomal lysatss

in P ~ incubated at 2 ~ 0 C wit hl 0 in M L -asp a ~,tLJ t e , 1 0

m r~ ex:- ketog 1uta r c3t 8 and 5 ,T~M I\Jfl 0 H pro d u c 8 d s ig " i f ic d n t

amounts of L-maJate (0.51 ± O. DOS urno le s L-rr:alate/hr/
B1 0 t r-yp an o s orna s l . It wa s s p e cu Le t ed that GOT

generates oxaloaceta:e from aspartate and ex:-keto-

glutarate as shown below;

cor
Aspartate -!-Of: -Ke t o g i u t e r-e t e -.-~-.,.

""--
Glutamate ~ Oxalo-

acetate

The Dxaluacetate then acts as a substrate for' NAO-

MDH generating malate by reduction consuming NAOH as

shown below;

- -- NAO-linked I\1DH
ox a loa c e t ,3 t e + NA 0 !~I• -.:-=--=- _-==-=.-===-_ ~ +Nf\[) + M3late

The malate so produced 16 oxidatively decarboxylated

top y r U 'v i-) t e by f'J A n 1::1- 1 i II k e c~ ME g 8 n 8 rat i n g ~U\0 f:J Has



s hown below;

N.A.OP,-linked MEr-~a 1ate I- N,,\0P 1- --'"

'\
Pynlvate + NAOPH I- ;::02

It was further speculated that the most likely role

of GOT in bloodstream T. b. brucei is involvement ~n

a series of coupled reactions leading to transhydro-

genation of NAOH with NAOPI-. The NAOPH genorated

inth is t: ran shy dr 0 ge na t ion It"0 u 1d ;::u p p Le rn (3 n t UI 3t

generated by G6POH. The activity of GGPOH in

bloodstream T. b. br-uce i ~AJas 0.012 umoLe sZm i nz'rng

p r-o t e i n .

The pres8nce of other trypanosomal aminotrans-

ferases was investigatEd using trypanosome lysates

in the presence of 10 mM L-amino acid and 10 mM

~-ketoglutarate at 25°C. The transamination

activities obtained with various L-amino acids

expressed as urno les L-glutamate/hr/mg pr o t e i n \'Jer,];

a 1ani n B, 1. 44 ± Cl.041; asp a r t ate, [).G7 ± O. 01 2 ;

g Lu t arn i n e , 0.33 ± 0.007; isoleucine, 1.1 ± 0.015;

leucine, 1.02 ± 0.028, mettlionine, D.GS ± 0.012;
'"!

phenylc;l';;nine, 1.13 ± 0.022; tryptopha'l, 0.39 ± 0.014;
\

tyrosine, 0.79 ± 0.014 and valine, 1.13 ± G.013. Two

speculations were derived from these results. Firstly

was t hat in add i t i0 n tot her e po rt 8 d try p i::J nos om a 1

t r-e nsam i ne s es , there are novel non-specific tl~,-~nsa··

minases acting on 10 aminrr acids with ~-k8toglutarate



(vi)

as tho amino group acceptor. SSGondly, that in

add i t i o n to the r-e po rt ed t r-y pe nc some I tr-e nserni no so s

there are at least 5 novel specific transarninas36

acting on glutarnine, isoleucine, leucine, valine :-l:ld

msthionine with rr-ketoglutarate as the amino group

Elcr:optor.

In mammals the transamination and catatolism of

rnethioni~~ may iead t~ production of very toxic

irtermediates; methanotniol and hydrogen sulphide.

The location of the methioninb tr~nsaminQting enzyme

activity in the trypElnosomes was investigated.

CPT a sac y t0 sol ic rna :c:,ar , the r e 1ea se 0 f t hG met hi0 -

nine transaminating enzyme from parasites by frs8ze-

thawing was determinsd. Maximal activities of both

GPT and the methionine transaminating enzyme were

released by 2 freeze-thawing cycles. It was concluded

that thn methionine transaminating enzyme is cytosolic

e nd may leak i:lcO the p le srne of infected a n irnels

contributing to the pathogenlcity of trypanoso~es .
..
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