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The size and growth rate of the organism and serelogy of

T. lewisi infections in white rats was stadied.

The size as reported

by Taliaffero ( 1921 ) is within the range found in the present work

(30 U in length and 1.5 U in breadth).

around 20 days.

morphic but later monomorphism prevails.

Parasitaemia appears at

In the early stage of growth the organism is pely-

The micro - agglutination

test was performed using immune sera from convalesceat rats against

an antigen of living organisms.

Clumping due to adhearance of the

posterior ends of the organisms was frequently observed.

INTRODUCTION :

The flagellate, Trypanosoma lewist, is

a non-pathogenic blood parasite occuring

in various species of rats all over the

world. It is transmitted from rat to rat
by fleas. T. lewisi is classified in sub-

genus of Herpetosoma having an elongate
curved body which is moderate in size,

tapering at beth ends. The large ovoid

nucleus is located just anterior to mid
body. The small distinct spherical kine-
toplast subterminal. The undulating
membrane is only slightly convoluted.

In present study, T. lewisi was kindly
provided by Prof. Robert G. Yeager of the

Department of Parasitology, School of

Public Health 2and Tropical Medicine,

® Part of this work had been submitted to The Faculty of Medicine, Chiang Mai

University in partial fulfillment of the requirement for the B.Sc. (Med. Tech.) degree.

s Department of Parasitology, Faculty of Medicine, Chiang Mai University.
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Tulane University. This strain of
T. lewisi has been regulary transferred in
white rats every |5 days for three years
in this laboratory. The present work
concerns studies on the size and growth
rate of the organisms and serological reac-

tions of the host to infection.

MATERIALS AND METHODS :

Thin blood films were prepared from
tail vein blood of white rats infected with
T. lewisi in the later phase around 10

days post infection. The blood films were

FIGURE 1.
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fixed in absolute methanol for ! minute
and stained with dilute Giemsa’s stain
( 1:50 ) for 45 minutes. The following
morphological land marks of typical adult
form (Figs I) were measured : size of
kinetoplast and nucleus; the distance from
posterior end to the center of kinetoplast
(P-K); the distance from center of the
nucleus ( K-MN ); the distance from the
center of the nuclus to the anterior end
{MN-A); the length of free flagellum
(FF); the total length (TL) and the

maximum width of parasites (W).

DIAGRAM OF Trypanosoma lewisi SHOWING THE PART OF THE. ORGANISM

AND THE DISTANCES MEASURED IN THIS .STUDY :

The study of growth rate was per-
formed by both direct and indirect

methods.
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In the direct method counts of orga-
nism were made in known volumes of

blood using Toison’s fluid * 88 a diluent.

* Toison’s fluid :- Naz £04 ;8 gm, glycerine 30 ml!, crystal violet 10 mg. and distilled

water g.s. added to 160 ml.
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Peripheral blood from the tail vein was
drawn to the 0.5 mark of a calibrated
white count pipette, excess blood was
wiped off the pipette tip and sufficient
Toison’s fluid was drawn to bring the
total volume up to the 1l mark. The
solution was mixed by vigorous shaking
and a portion was added to a hemocyto-
meter for enumeration. By touching a
drop of solution at the junction of the
chamber‘ and cover slip, the solution
flowed smoothly into the chamber by
capillary attraction. The completely filled
chamber was allowed to stand for 2-3
minutes allowing the parasites to settle,
For enumerating the total number of para-
sites, the numbers of parasites in 40 of
the smallest squares (for red blood cells
counting ) was mulipled times 20,000 to

the approximate number of parasites per

ml. of blood.

Using indirect method, the number
of parasites per 100 white blood cells in
Giemsa’s stained thin blood of tail. blood
was determined by microscopic examina.
tion under the oil immersion objective.
At the same time total white biood counts
of peripheral blood from the same rat
were performed. From thess two data the
total number of parasites per ml could

 be estimated,

The micro-agglutinatien test was per=

formed. Using two to three ml. of hepa-
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rinized heart blood collected from an
infected rat during the period of peak
parasitaemia about 8 days post infection.
Phytohaemagglutinin was added to the
blood in a final concentration 1%.  The
blood was centrifuge at 2,000 r.p.m. for
10 minutes. The supernatant plasma was
siphoned off and the whitish layer above
the sediment was collected. This layer
was composed mostly of parasites and
some white blood cells. The parasites
were washed with narmal saline two or
three times and resuspended to give a
final of approximately 2X108 organisms/
ml. This suspension served as living
antigent.

Immune sera were collected from con-
valescent rats about 1 month post infec-
tion. Prior to the test sera were incubated
at 56°C. for 45 minutes to destroy the
complement. Serum dilution of 1:5, 1:10
and 1:50 were prepared using normal saline
#s an diluent. The microagglutination test
was performed in “‘microconcavity slides”.
Brieft serial dilution of 1:5, 1:10 and 1:50
were p"répared and 0.1 ml. of each dilution
was mixed with 0.1 ml. of antigen which
in consecutive wells. The slide was left
at room temperature for 1 hour, after the
agglutination reaction was observed under
the microscope. The following arbitary

criteria were recorded for each dilution.
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Degree of agzglatination

RESULTS.

No agglutination
1-5 floccules/field
6—10 floccules/jfield
‘10 floccules/ifield

complete agglutination

Description

/
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Floccule size (U)

—

50-100
50-150
100-250
250-500

The measurement of various structures of 115 parasites are given in Table I.

Table I

Various morphological parameters (U) of 115 Trypanosoma lewisi

organisms, as measured with the occular micrometer.

Standard Coefficient
Description Range Mean
deviation of variation
KINETOPLAST
width 0.3—1 0.617 0.59 T e
length 0.4~1.5 0.966 0.84 0.833
NUCLEUS
width 1.3 1.452 179 1.2:32
length 2.5-4 2.665 1.880 0.78
P-K 2—-11 4.67 3.98 1.653
K—-MN 54 9.65 4.042 0.481
MN-A 3543 7.513 4.18 0.556
FF 5-13 §.078 4.939 0.611
TL 17—-40 29.521 8.86 0.30
w 1.5-8 3.026 3.544 1.171

The growth rates determined by direct
and indirect methods are illustrated in
Fig. II. The parasites were first detected

in the blood on the second day and rea-

day of infection.

ched a peak of parasitaemia on the eighth

Thereafter parasitaemia

gradually decreased and disappeared on

twentieth day of infection.
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a 100 FIGURE lI. GROWTH RATE OF [Irypanosoma lewisi -
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The results of the study on micro- Teable II. The result of micro-aggluti-
agglutination are given in Table II. The nation,  Determination using sera from
form of the characteristic agglutination convalescent rats previously infected with
clumps are shown in Fig. III T. lewisi

Degree of agglutination
No. of rate Control :
1::5 1:10 | 1:50
9 0 4 4% 0 |

10 0 4t 4t 4t
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DISCUSSION :

The results of measurement of various
structure of T. lewisi in the present work
vary slightly from those reported in 1921
by Taliaferro (P-K 4.268 + 0.36 ; K-MN.
10.854 % 0.016; MN-A 9.511 * 0.047 ;
R 6.619 = 0.008 ;. "Rl 31254 0,059
W 1590 * 0.015).  Variation in size

may be due to the technique of measure-

ment.  In the present study mcasuremenfsﬂr

‘were made with a calibrated ocular micro-

scope.

variation of measurement in this method

as compare to use of the camera lucida or

by direct photography. -
Studies of growth rate both direct

and indirect metheds

It appears that there is some-

demonstrated the

Wi, TYPICAL AGGLUTINATION CLUMP N IMMUNE SERUM

appearance of organism in the blood on-
the second day of infection, followed by a-
peak paragitaemia on the day eight. Para-
sites were not recovered in infected rats:

after 20 days post infection. The authors-

were not able to prolong the duration of

parasitaemia in rats up to 36 days as was-
reported by Talisferro {1921).

Observation while making micromea--

" surements of various structures from thin-

blood fiims revealed the that up to eighth:
day of infection the parasites showed a.
marked polymorphism. . It is believed:
that the examination of the growth curves.
(Fig. 11) indicated that the period of
polymorphism coincides with period of

expouential growth and - multiplication..
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-After eight days of infection, it appears
~that multiplication of parasites is completed
-and parasitaemia begin to gradually decrease:
During this period and continuing for
-about 12 days the organism appears to be

‘monomorphic.

In the study of micro-agglutination
sphenomenon, it was observed that during
reaction

the first 10 minutes of the

-of the organisms moved vigorously in
“the antisera,  Thereafter the organisms
began to adhere forming clumps which
reach a maximum size of 250 U within
one hour. ‘The clumping or agglutination
involve a

Within

phenomenon was observed to

~gchiracteristic saries of events.
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the first ten minutes the affected orga-
nisms appeared to become sticky and began
to adhere to one another. Thereafter
posterior portion of the body began to
adhere, and leaving the anterior half of
the body free. In this manner clumps of
organisms look on various configurations,
occasionally resembling posterior rosette-
like forms to confirm the clumping in
posterior rosettes mentioned by Chandlqr

(1961).
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