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ABSTRACT:

'lhe size antl growth rate of the organ'isru and serology of

T. lewisi infeetions in white rats was studied. 
-[ 'he size as reported

trr.v Taliaffero (1921) is within the rnnge found in the preserrt work

(30 U in length ac lat  1,5 U in breadth) .  Parasi taemia appe*rs at

aiound 20 days, In the enrly siage of growth the organisrn is poiy-

morpfuic but later monomorphism prevails, Thei rqicro'agglntination

tsst yyls performed using irn:nune s€ra from convalescetrt rets against

an antigen of l iving organisms. Clumping due to adhoarance of the

postericr ends of the organisrrrs rvas frequent!_v observed.

IN' IRODUCIION:
'}-he 

flagellate, I l ' l l :Sgg1 lewis., is nucleus is l:crted just anterior to mid

a non-pr thogenic b lood parasi tn occur ing b ldy.  ' I 'he smal l  d is t inct  spher icn l  k ine '

i i r  v t r ious species af  rats  s l l  ovcr  the toplast  subterminal .  
' lhe undulat ing

wcr id.  I t  is  t ransmit ted f rorn rat  to  rat  rnemtrrane is  only  s l ight ly  convoluted.

by fices. I lqYl-j is classified in sub- In prcsenr study, l lSj:S was kincily

genus of Hg:gejglggl ha.ring an eicngare provided t,y Frof. Robert G. yeager of the

curved body rvhich is moderstc in rize, Department of Fnrasitology, School of

taper ing at  both ends.  Tho large ovoic l  Publ ic  Heal th ancl  f ropical  Medic ine,

* Part of this work lrad treen submitted to The F'aculty of l\, ledicine, Chiang Mai

Unirere i ty  in  par t ia l  fu l f i i l rnrnt  of  the requi rement  for  the B.Sc.  ( l \ {ec l .  Tcch,)  degree,
er  i )epar tme,nt  of  Parasi to logy,  f iacul ty  of  Medic ino,  Cbiang Mai  Univera i ty .
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T-ul*ne Univers i ry .
- [ 'h is  

s t ra in of

I  t * *g i  has  been rcgu la rv  tmnsfer red  in

wh i te  ra ts  every  I  5  days  fo r  th reo  years

i n  t h i s  l a b o r a t o r y .  l ' h e  p r r a e n t  w o r k

c o n c  ) r n c  s t u d i c s  o n  t h c  s i z e  a n d  g r o w t h

ra tc  o i  t  he  c rg ; rn isms and sero lng ica l  roac-

t ions  o f  the  hos t  to  in fec t ion .

fuT{I 'ORIAI,S AND M[THOD$ :
' i "h in  

b lood [ i lms  wcre  prepared f ro r r

ta i l  ' o -e in  b iood o f  wh i te  ra ts  in fec ted  w i th

T, " lgTj$ 
in the later phase around 10

dry l  por t  in fec t ion .  
' l ' hs  

b lood f i lms  were

Vol. 7 No. I

f i r sd  in  abso lu te  methano l  fo r  1  minu tc

and s t r i r red  w i th  d i lu te  { l iemsa 's  s ta in

(  l :50  )  fo r  , [5  minu tcs .  7 'ho  fo l low ing

morpho iog ica l  l rnd  marks  o f  typ ica l  adu l r

form ( Fig. I  )  rvere measured : cize of

k ine top ias t  and nuc leus ;  the  d is tance f rcm

poste i io r  end to  the  centor  o f  k ine top las t

(  P-K ) ;  the  d is tance f rom center  c f  the

nuc leuc  (  I ( *MN )  ;  thc  d is tancc  f rom the

center  o f  t i re  nuc lu l  to  the  nn ter io r  end

{  MN-A )  ;  th r  ieng th  o f  f ree  l lage l lu rn

{  i tF  ) ;  the  to tn l  leng th  ( ' I ' L  )  and the

max imunr  w id th  o f  p r ras i tcs  ( \V) .

rfI€ PART OF THE Oft0ANIST'

M€ASUfrEO IN THIS STUOY

f l .w[E|" .
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The s tudy  o f  g rowth  ra te  was P. r '

fo rmod by  bo th  d i res t  and ind i rec t

methods.

In  the  d i rec t  method counts  o f  o rga-

n igm were  rn rde  in  known vo lumet  o f

b lood us ing  To ison ' r  f lu id  *  as  a  d i luen t .

f  ' I o i s o n ' s  { l u i d : -  } i a z  [ O a  i 8  g m ,  g i y c e r i n e  3 0  m l ,  c r y s t a l  v i o l c t  l 0  m g .  a n d  d i s t i i l e d

w a t o r  g "  s .  e d d e d  t o  1 6 0  m l .
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Peripherrl blood from the tail vein wac

drawn to the 0.5 mark of  a cal ibrated

white count pipcttc, cxcess blood wag

rviped off the pipette tip :rnd sufficienr

Toison's  f lu id was drawn to br ing the

tota l  vo lume up to the I  I  mark.  The

eolution wae mixed by vigorour rhrking

rnd r portion was added to a hemocyto-

meter for onumcration. By touching a

drop of solution at the junction of the

chamber and cover strip, the solution

f  lowod smoothly  in to the chember by

capi l lary r t t racr ion.  The complete ly  f i l led

chamber was allowed to $rand f or 'Z-3

minutes a l iowing the parasi tes to set t le .

For  anumerat ing the tota l  number of  para.

sites, the numbors of parasites in ,{,0 of

the smallest squares ( for red blood cells

count ing )  was rnul ip led t imcs 20,000 to

the approximate number of purasites per

rn l .  o f  b lood.

Usiag indirect rrethod, thc n"rmber

of  prr rs i tes per  100 whi te b lood ceJis  in

Giemsa's s ts ined th in b lood of  ta i l  b lood

was deterrnined by microscopic exarnina.

tion under the oil imffrercion ctrjective.

At  the lame t ime tota l  whi te b iood counts

of peripheral blood f rom the lamc rat

werc perforrned. From these two data the

total number of parasites per ml. could

be est imated

The rricro-agglutinrtion test.was per-

formcd. Uaing two to threc ml. of hepr-
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rinized heart blood collectcd frorn sn

infected rat  dur ing the per iod of  perk

perar i taemia rbout  8 days post  in fect ion.

Fhytohaemagglut in in was added to the

b lood  i n  a  f i na j  concen t ra t i on  1%,  Tho

blood rvas centr i fuge at  2,000 r"p.m. for

10 minutes.  The supernatrnt  p la3ma wrs

siphoaed off rnd tho whitish layer abovc

the scdiment was collected. This layor

was composed rnostly of perasites end

some whi tc  b lood cel ls .  The paraei tes

were wsshcd rv i th  normal  sr l ine two or

three t imes and reauspended to g ive I

f  i n r l  o f  app rox ima te l  v  2x1 (16  o rgan i sme f

m l .  This  suspension served as l iv ing

rn t i gen t .

Imrnune sef;a werc collected from con'

valescent rats about 1 montir post infec-

tion. Prior to the test sers wore incubated

st  56"C.  for  45 minutes to desrcy the

complement .  Serum di lu t ion of  1:5,  1:10

and 1:50 wore prepsrcc l  us ing normal  ca l ine

*s an diluent. 
' lhc microrgglutination test

was performed ic o'microconcavity slidcs".

Br ief t  ser ia l  d i lu t ion of  1:5,  i :10 and 1:50

wer6 p;cp{red and 0.1 ml. of each dilution

rvas mixed with 0. 1 mi. of antigen which

in csnsecutiv€ wells. ' fhe sl, ide was left

et room tempereture for I hour, after the

agglut inat ion resct ion.wss obscrvcd undor

the' microscope. 'fhe following arbitrry

critsria 'rvere recorded for each dilution,
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Degrec of agglutination

t
I

+

+{

?

DescriPtion

No agg lu t ina t ion

l -5  f loccu t "s / f iu ta

6-10  f loccu tus f t i " la

I  0 f loccule*/ t i " ta

comple te  agg lu t ina t ion

0 . 6 1 7

0 . 9 6 6

1 , 4 5 2

2 . 6 6 5

+ . 6 7

9 . 6  s

7 . 5 1 3

8 . 0 7  8

2 q . 5 2 r

3 , 4 2 6

Vol" ? Nc.

Flocculs size (U)

5 0 - 1 0 0

5 0 - 1 5 0

1 0 0 - 2 5 0

2 5 0 - . 5 0 0

RESUI-TS,
. lhe mcrsurement of vrr iouc structurcs of 115 parasi tes ere given in ' fable I '

Tab le  I
/ \

Various morphological  parameters (U/ of 115 l f lgonotol"

o rgan isms,  as  rneasured w i th  the  occu la r  mic rometer '

lewisi
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KINETOPLAST

wid th

length

NUCLEUS

wid th

length

P-K

K-MN

MN-A

FF

TL

w

0 .3 - l

0 .4 - I . s

l . J

2 .5 -+

2- . l1

5-+

3 .13

5 -  I  J

t 7  - 4 0

1 . 5 - 8

0 . 5  9

0 . 8  4

1 . 7 I

1 . 8 3 0

3 . 9  8

+.0  +2

4 . 1  I

+ . 9 3 9

8 . 8  6

3 . 5 4 +

1 . 9  I

0 . 8  3  3

r .232

0 . 7  8

1 . 6 5 3

0 . 4 8 1

u . 5 5 0

0 . 6 1  l

0 . 3  0

l . l 7  |

Thc growth r r toe determined by d i rect

and indi rect  methods are i l lustnted in

Fig.  I I .  
. l  

he parasi tes wcre f i rs t  detected

in thc blood on the recond d*y and rea'

chetl  c psak of perasitaemia on tho eighth

day  o f  in fcc t i6n .  Thereaf tc r  p r ras i t remia

gradua l ly  decreascd and d isappearcd  on

twent ie th  daY o f  in fec t ion '

Descr ip t io  n Range
Standard

dev ia t ion

Coef  f  i c ien t

o f  var ia t ion
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O A Y S  A F T E R  I N F E C T I C S

Thc rosulta of thc study on micrp.

agglutinrtion rrc givcn in Trblc II. Tho

form of the charrcteristic agglutinrtion

clumpr are shown in F ig.  I I I .

Trblc 1I. The rerult of micro-aggluti.

nation. Dctcrmination using cen from

convrlegcent rats proriouely infcctcd with

T. lewisi

No. of rate Control
Degree of agglut inat ion
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DISCUSSION:
' fhe 

resul ts  of  meaturernent  of  var ious

structure of  I  lewis i  in  the present  work

vary s l ight ly  f rom those repor ted in  1921

by  ' f a l i a fe r ro  (P -K  4 .268  : , 0 .35  ;  K -MN.

1 0 . 8 s +  i  0 . 0 1 6  ;  . N { N - d  9 . 5 1 1  :  0 . 0 { 7  ;

F I r .  5 .619  j  0 .0o8  ;  T ' L  31 ,25  :  0 .059

W i . 590  1  0 .015  ) .  Va r i a t i on  i n  s i ze

rnay ire due to the technique of measurc-

meni .  In  the p ies.nt  s tudy rneasurements

u'ere mrde with a calibratecl o:ulrr rnicro-

$cooe. I t eppears that there is some

var iat ion of  rneasurement  in  th is  methcd

as compsre to use of the crmera lucida or

by d i rect  photographl ' .

ttudies of growth rate both direct

end indirect methods dcmunstrated the

€LuM{} lN ln$UUf',fF S€f?U{d

appearance o f  o rg*n ism in  thc  i : i cod  on '

the  sccond da) '  o f  in fcc t i c ,n ,  fo l iowed by  a '

Deak paras i taenr ia  on  the  r lay  c igh t .  Para-

e i tes  were  nc t  recovercd  in  in fec tec l  ra ts

* f te r  2C days  pos t  in fec t ion .  
' l l he  au thors .

\ ry { : re  no t  ab ie  to  p ro iong t f re  dura t ion  o f

p r rns i taemia  in  rs ts  up  tc  36  da lg  as  was '

r e p o r t e d  b y ' l e l i s f e r r o  i l 9 2 i ) '

Observa t ion  wh i le  mak ing  mic romea- '

suroments  o f  var ious  Et ruc t r . l res  f rom th in '

b iood f i l rne  rever led  the  tha t  up  to  e igh th '

dry r; f  infect ion the prr*sites shorved a

marked polyrnorph:srn. i t  is bel ieved'

tha t  the  examinat ion  o f  the  growth  curves '

iF ig .  I [ )  ind ica ted  tha t  the  per iod  o f '

polymorphie rn coincides 
. 
with pe r iod of

cxpor ren t ia l  g rorv th  and nru l t ip l i ca t ion" '



.Af ter  e ight  days of  in fccr ion,  i t  appeare

' that  mul t ip l icr t ion of  parar i ter  is  completed

. 'and parasi taemia begin to grrdual ly  decrcage,

Dur ing th is  per iod and cont inuing for
-about  12 days the organirm apperrs to be

monornorohic.

In . thc study of  rn icro-rgglut inat ion

,phenomenon,  i t  was observcd that  dur ing
' the f  i rs t  l0  minutes of  the r?act ion

'of  the organismr moved v igorously in

thc ant isorr .  Thereaf ter  tho organisms

,begra to rdhere forming c lumps which

reach a maximum size of  250 U wi th in

one hour.  The c lumping or  agglut inat ion

rphenomenon wes observed to involve a

ch  r r  i c t e r i s t i c  ss r i es  o f  oven ts .  W i rh in

47

the first ton minut€$ the affected orga-

nisms appeared to become sticky and bogan

to adherc to one anothcr. ' I 'hereafter

portcrior portion of thc body began to

adhera,  and leaving the anter ior  hal f  o f

tho body free. in this mrnner. clumps of

organisrns look on vrrious configurations,

occ:s ional ly  resembl ing poster ior  rosct te-

l ika formt to conf i rm the c lumping in

posterior rosettes mentioned by Chtndlcr

(1e6r ) .
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