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I. vivax. No false positive reactions were observed
when serums from 36 hemoparasite-free calves were
tested. Results from the IFAT were repeated within plus
or minus 1 dilutior approximately 80% of the time using
different antigen lots on the same and different days,

Samples obtained for the IFAT by eluting serum
from dried blood-impregnated filter paper that had been
stored at -20 C for 10 days or less, produced results
nearly equal to those obtained by using conventional
serum samples.

In field cases of trypanosomiasis, the IFAT was
up to 21 times more effective in detecting I, vivax-
positive cattle on the basis of antibody presence than
the thick blood rmear teennique,

legults of the survey revealed the presence of
2. yivax antibodicn in cattle from the departments of
Boynca, Cordobn, Metn, Sucre and Yalle. No I. vivax
IPAT antibodiens were dntocted in seprume obtained from
oattle in the departmentn of Antioquia, Cauca, Cagueta,

Cundinamarcn, Tolima and Viohsda,
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to T. rhodesiense. Sadun gg,_;.ua recorded a +1

*doudbtful’ reaction in a human infected with leish-
maniasis. However, in a second case of leishmaniasis,
no doubtful reaction was observed. Williams et gl.ju
detected no ralse positive reactions with serum from
b9 known trypanosome negative rabbits when tested

against T. pgrmbiense and T. rhodesiense antigen,

To minimize the possibility of non-specific
fluorescence, various base line dilutions have been

n
adoptad for the IPAT, Williams et :].5 used 1:64,

o

Sadun et Ql.uj used 1:16, Zwart et glcél chose 1:160
and othiers have chosen 1:&0.12’15’36’51'55’57

A principal difficulty of the IFAT has been
differences in interpretation of the fluorescent end
pf)int.“"‘S Cn the basis of a fluorescent response scale
ranging, from nepative tc 4%, some workers have chosen
+2 as A ponitive reaction.20'5u'55'57 Others have
choaen 43.5'6'12'36 Compounding this problem is the
variabllity of fluorescent intensity depending on the
method of antipen fixution.él

Detcctable IFAT titers occurred as early as 7 to 8
days post inoculation (PI).]O'LLS'56 However, a period
a8 long as 49 dnyn PI nay be rcquired.56 Maximum

titers of 1:2560 were reported by Zwart et al.61 and


http:required.56
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- titers of 1:1280 were found by Wilson and Cuqningham56
 to occur after 100 days PI. The average time for
titers to decrease to a fluorescent grade of +2 at a
serum dilution of 1:40 following self cure was 110
days. However, chemotherapeutic sterilization causedk
titers to decrease to +2 at a 1:40 serum dilution in
30 to 110 days.56

Wilson and Cunningham56 categorized trypanosome-
exposed cattle into 4 groups: group 1, early infection,
characterized by a visigble blood parasitemia with a
negative IWAT titer; group 2, established infection,
possessing a visible parasitemia and an IFAT titer of
1:160 or greater; group 3, latent and cured infections,
not exhibiting visible parasitemias but possessing
IFAT titers of 1:80 or higher. If the titer remained
“constant or increased after 6 to 8 weeks, the infection
was labeled latent and if a deorease in titer occurred,
the cow was considered cured, Group 4 was composed
of cattle with no titers or parasitemias. The above
classification system was proposed to evaluate the
immune status of herds and the effectiveness of
chemotherapeutic programs, 4

The accuracy of the IFAT for deteoting specifip»f:'

trypanosome antibodies in cattle has been verified.lo’



12'55'56'57'61 Consequently the IFAT has been used
effectively as an epidemiological tool in Afrioca.
w11son55 conducted a survey in Ugandan cattle and
compared STDM to the IFAT. In herds where both
methods detected the presence of trypanosomes, the
IFAT was up to 25 times more effective. In additlonm,
the IFAT detected trypsnosome-positive cattle in herds
where STDM were ineffective, Other investigators

have used the IFAT in field surveys with similar
success.3b'51'61
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3,0 to 6,0 ml, of trypanosome-infeoted bovine or rat
blood taken during ascending parasitemias., Supplemental
injections of 0,25 to 0,50 ml, of normal ovine serum
were given to T, vivax inoculated rats.17 Sheep were
injected with infected bovine blood,

Trvpanosoma vivax organisms used for IFAT antigen

preparation were obtained firom each of 2 calves
designoted T, vivax-calf A and T. vivax-calf B, here-
after referrcé to as calf A and calf B, Parasitemias
were obtained by inoculating each calf IV with approx-
imately 2.0 x 107 T. vivax organisms obtained from
P, vivax-manintenance calves.

An attempt was made to supprcss the lmmune response
of each calf during antigen production by treatment
with triamcinolone acetonide (Vetalog)i. Calf A was
injected with 8 doses of Vetalop at a rate of 0.18 mg./
kg, IM at 2 to 3 day intervals prior to inoculating the
ealf with T. vivax and on the cay of inoculation, Calf
B was injected with 0.33 mp./kg. Vetalog IM on each of
4 consecutive days priors to inoculation, on the day of

inooculation and on the day after inoculation,

Blood from calves A and B was examined twice

1E. A. Squibb and Sons, Inc., New Brunswick, N.J.
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daily for the preéence‘of trypanosomes following

© inoculation, At the point when a minimum of 10 trypan-
osomes per x 400 field in a wet mount Dreparation were
observed, the parasitemias of both calves were monitored
at 4 to 6 hour intervals by preparing stained standard
thin Elood Smears and examining them under the x 100
objective with x 10 oculars. Blood was collected IV

for antigen production when the average number of

trypanosomes reached approximately 12 to 15 per x 1000

field on a thin blood smear Preparation,

Irypanosoma evansi Antigen, Rats were inocu-

lated IP with stabilate and wet mount examinations of
tail blood were made on a daily basis, When levels of
parasitemia were such that infected blood would yield y
20 or more trypanosomes per x 400 field in a thin blood
Smear preparation, the rats were bled via cardiac
puncture. Two percent sodium citrate was used as an
anticoagulant at the rate of 1 part citrate to 9 parts
blood.

Irypanosoma theileri Antigen. Fifth passage

forms of T. theileri were grown on modified blood
oculture medium. The trypanosomes were harvested

with a Pasteur pipette by collecting the supernatant
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located adjacent to white shelf-like pPlaques of organisms
and the plaques themselves. This material was mixed

with an‘equal ﬁart of phosphate buffered saline (PHS)

PH 7.4 and ﬁhbrogghly suspended before further pro-

oessing.
Antigen Processing, Fixation, Storage and Evaluation

Thin blood smears were made from 7, vivax and T,
gggggl—iﬁfected blood in the following manner from all
species of animals used for antigen production.
Antigen slides consisted of frosted 72 mm. x 25 mm,

x 1.2 mm, glass slidesJ previously cleened in Alconoxk
detergent and stored in a solution consisting of

equal parts of 955 ethanol and acetone. A drop of
whole citrated blood 3 to 5 mmn, in diameter containing
trypanosomes was placed onto the end of a slide and
evenly spread cver the entire surface of the slide.
The smear preparations were immediately dried with a

fan, fixed as described in Table 2 and prepared for

storage. Trypanosoma theileri antigen suspension]

Jscientific Products, Rvanston, T1l.

kp1c0nox Inc., New York, W.Y.
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TABLE 2. Agents and Methods Used in Fixation of
Indirect Fluorescent Antibody Test Antigen

Agent °¢ Minutes
Acetone,® Methanol;* 60:40 =20 15
Acetone, Methanol: 60:40 -20 30
1% Buffered Formalin 25 5
5% Buffered Formalin 25 5
10% Buffered Formalin 25 5
Heat 70 5
Heat 70 7.5
Feat 70 10
Stalheim's Method 25 17

*Analytical grade. Merck and Co., Darmstadt,
West Cermany

##Fisher Scientific, Fair Lawn, N.J.
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dans ol tha calves was not avallable, Prior to IFAT
examination, the bovine serums had been stored at =20 C

in excess of 2 years. Trynanosoma vivax IFAT status

was recorded as positive or negative based on a serum

dilution of 1:100,

Use of Bloond Saturated Filter Paper
Discs as Fleld Samples in
Indirect Pluorescent Antibody Test

S8anple Preparation

Blood was collected onto Whatman #l1 filter paper
by allowing a single drop to fall approximately 5 cm,
onto horizontally held filter paper., Following the
complete nbsorption of the blood drop into the paper,
the sample was vipgorously wuved in the alr to hasten
drying., The size of the sample was regulated by the
numbher of blood drons collected. Source information
was written in poerncil on the unused nortiun of the
filter nuper. Dried collected samples were placed in
polyvinyl bagn contalning deciccant and stored at
«20 C until used, Semplos to pbe tested were obtained
by removing a dinc 6 mm, in dlameter with the aid of

& papér punch from the center of each blood spot.

Lo
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Determination of Dilution Factor

A sample set comprised of a filter paper blood
sample and whole serum sample was obtained from the
same syringe of blood obtained from each of 7 calves,
The equivalent diluyion that a 6 mm. in diameter disc
would yield when placed in 0.1 ml. of PH 7.5 PBS was
determined in triplicate by placing one 6 mm. in
diameter disc in each of 3 wells in a disposable micro-
titer tray.9 The addition of buffer to each well was
facilitated by using a Biopette automatic pipette.r
The tray was covered with a plastic sheet to prevent
evaporation and placed in a refrigerator at 4 ¢ over-
night, The following morning each disc was swirled ia
its well with the aid of a small hypodermic needle to
produce a homogeneous sample. The eluates from each
sample set were removed and pooled.

The total protein content of each pooled eluate énd
whole serum sample was determined by measuring the
optical density of the samples via a Beckman DB-G

spectrophotometer® at 280 mn. The mean of duplicate

9Cook Engineering, Alexandria, Va,
|
T'Schwarz/Mann, Orangebureg, N.Y.

SBeckman Instrument Co., Fullerton, calif.
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readings was used for proteih cdhcentrgpioﬁ determinatiéh-
employing a standard cuhvg. |

The percentage of album;n'for each pboled éluate
and whole serum sample was determinéd electrophor-
etically, separating the‘serum components on cellulose
polyacetate membrsnes end preparing the membranes for
densitometric analysis via a Gelscan automatic recording
and integrating scannert in accordance with the methods
described in the Gelman manual.3 The mean of 3 albumin
determinations per sample was used for the albumin
concentration calculations.

The albumin concentration of each pooled eluate and
whole serum sample was derived by multiplying the total
protein concentration of e sample by the percent albumin
of that sample. The ratio of pooled eluate albumin
concentration to whole serum albumin concentration was
determined for each of the 7 sample sets, The dilution
factor was derived by calculating the mean of the sum of
the reciprocals of the above ratios, Eluates from field
samples were prepared for use in the IFAT in the manner
described above with the exception that the eluent was

increased to 0.125 ml.

——

tGelman'Instrument Co., Ann Arbor, Mich,
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Comparison of Indirect Fluorescent Antibody Test to
Thick Blood Smear Technique for Detecting Trypanosoma
vivax-Infected Cattle

The IFAT positive results from 3 separate field
surveys'involving L71 cattle were compared to the
results obtained by examining 100-x1000 fields of thick
blood smears obtained from corresponding cattle for
L. vivax organisms, The identities of all samples were
coded to eliminate bias,

Comparison of Eluates from Blood Saturated Filter Paper
Discs and Conventional Serum Samples in Indirect
Fluorescent Antiboiy Test

Matching conventional serum and filter paper blood
eluates were collected from the cattle of the 3 rfield
surveys above. The blood paper samples from surveys
I and II were stored at -20 C for 10 end 7 drys respeoc-
tively hefore eluate was produced. Similar samples
from survey III were stored at 4 C for 73 days before
use,

A comparison was mefe of the positive IFAT results
derived from homologous eluate and conventional serum
samples within each of the 3 surveys. Coaventional
TFAT serums were diluted 1:100. TIn addition, the per=-
cent agreement and disagreement between both gsample

types were calculated in surveys I and JI, Agreements















RESULTS
Parameters

Wet mount examination (WME) of blood provided a
rapid means by which to evaluate the parasitemias of
the T, vivax-maintenance calves (Figs. 1 through 9),
Motility Af the trypanosomes decredsed with time
followine colicction muking thelr presence more dif-
ficult tn detect, ‘'hick blood smeuar examination and

rat inoculation were the only methcds that detected

48

parasitenias in 7. evansi-infected cattle. No 1. evansi

parasitemias were detected with the capillary tube
method,

Packed cell volume (PCV) and rectal temperature
recordings provided an adequate indication of the
health of individual T, vivax-maintenance calives,
Following the inoculation of the calves with T, vivax
organioma, an averapge reauction of 49,984 occurred in
the pre-inoculntion PCV values, The average time
required for this decrcase to occur was 21 days post
inoculation ()1), ranging from 14 to 34 Adays. At no
time after thees periods were lower FCV values observed,
All T. vivax-maintenance calvos, with the exception of

calf 2 (I'ig. 2), cahihbited a slow gradual return



Pig. 1. Clinical, serologic and hematologic data of
%gy nosoma vivax maintenance calf 1. I w Day of
7

oculation, P = day of first detectable parasitemia
in peripheral blood.


















Fig. 4. Clinical, serologic and hematologic duta of
Irypanosoma vivax maintenance calf 4, T = Day of
inoculation, p = day of first detectable rarasitemia
in peripheral blood,
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Fig. 5. Clinical, serologic and hematologic data of
Irypanosoma vivax maintenance calf 5. I = Day of
inoculation, P = day of first detectable parasitemia
in peripheral blood, S = suspicious IFAT reaction,
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Fig. 6. Clinical, serologic and hematologic data of
Trypanosoma vivax maintenance calf 6, I = Day of
inoculation, P = day of first dotectable parasitemia
in peripheral blood.
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Fig. 7. Clinical, serologic and hematologic data of
Trypanosoma vivay maintenance calf 7. I = Day of
inoculation, P = day of first detectable parasitemia
in peripheral blood.
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Fig. 8. Clinical, serologic and hematologic data of
Trypanosoma vivax maintenance calf 8. I = Day of
inoculation, P = day of first detectable parasitemia
in peripheral blood.







Fig. 9. Clinical, serologic and hematologic data of

Trypanosoma vivax maintenance calf 9, I = Day of
noculation, P = day of first detectable parasitemia
in peripheral blood, S = suspicious IFAT reaction,












Fig. 10. Various forms of Trypanosoma vivax organisms
as seen in thin bovine blood Smears prepared one day
after the parasitemia had reached its peak. A = Acute
forms used for measurement determination, I = inter-
mediate form, C = chronic form. Gilemsa; x 1800,

Fig. 11. Trypanosoma vivax as seen in a thiok smear
preparation. Giemsa; X 1800,



Pig. 12. Measurement distribution of 100 Trypasnosoma
vivax organisms taken from an ascending parasitemia
in an experimental calf. D = Stendard deviation,

M = mean.
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negative for Anaplasma marginale, Bgbesia bigemina and

Babesia argentina throughout the course of the study.

Parasitemias in T, vivax maintenance calves, as
determined by WME, were generally frequent in occurrence
during the initial weeks following infection. During
the first 60 days post parasitemia (PP), 5 calves which
were on experiment. for periods of time ranging from
99 to 278 days PP (Figs. &, 7, 8, 9 and 10) exhibited
circulating trypanosomes in 53,74 of 218 WHAE. From day
61 PP until experiment termination, 10.7% of 280 WHME of
blood from these calves revealed trypanosomes, Long
ternm low temperature storage of T. vivax was unsuccesful
as determined by stabilate examination after 5 months

of storage.

Trypanosoma evansi

Time required for parasitemias to develop in rats
injected with infected blood or stabilates appeared to
be directly related to the number of organisms in the
inoculating dose. Rats inoculated with C,3 ml, of blood
containing an average of 1 trypanosome per x 400 wet
mount field developed parasitemias within 1 day.

Visible parasitemias required 10 to 17 days to develop

in rats inoculated with 3 ml, of blood from T. evansi
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infected ocattle in which trypanosomes were not ghserved
hy WME.

Storage of L. evansi in dry ics and liquid nitrcgen
was successful, Stsbilates were viable ang infective
after 8 and 10 months storage respectively,

Patent infections or L. evansi were found to per-
sist in T, eévensi-infected calves A and 5, 143 and 128
days respectively vie rat inoculation, No signs of

illness were observed in either calf during these

periods.

Trypanosoma theiieri

Maintenance of T, theileri in blood culture media
wes successful., The strain used for indirect fluor-
escent antibody test (IFAT) antlizen production was

maintained for 6 weeks before being discarded.
Indirect Fluorescent Antibody Test
Antigen Production

Twenty-three of 30 (70.6%) rats were successfully
infected with 7, vivax by inoculating them with infected
bovine blood. Four of these 23 (17.%7) rats had para-
sitemias suitable for IFsT antipen production. Fourteen

of 23 (60,99) first rat to rat passages were successful
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but only 3 of 1i4 (21.4%) rats had parasitemias suitable
for antigen production. Three of 5 (60%) second rat to
rat passages, 3 of 3 (1004) third rut to rat passeages
and 2 of 2 (100%) fourth rat to rat passages were
successful but did not have suitable parasitemias for
antigen production.

Attempts to establish a fifth rat to rat passage
were unsuccessful, Of the 3 rats with T. vivax para-
gitemias suitable for antigen production, only 1
possessed a blood trypanosome concentration capable of
yielding an antigen preparation containing more than
20 trypanosomes per x 540 field.

Sheep infected with T. vivex developed low levels
_of parasitemias which were usable for IFAT antigen but
undesirable due to the small number of trypanosomes in
the microscope field.

The most sahisfactory source of T. vivax IFAT

antigen was the calf. TIrypanosoma vivax~-entigen celf

A had a +3 relative parasitemiz et 42 hours PI. At 61
hours PI, an average of 6 trypanosomes per thin stained
field was recorded per x 100 oil-immersion lens with

x 10 oculars. At 66 hours PI, the average number of
trypancsomes per field increased to 15 and IFAT antigen

was prepared., Antigen production was feasible up to



156 hours PI at which time the condition of the calf
required euthanasia, However, varying degrees of
agglutinated and individual trypanosomes which fluor-
esced non-specifically were observed with increasing
frequency after production of the first antigen baten
rendering subsequent batches undesirable but usable
(Fig. 13).

Trypanosoma vivax-antigen calf B had a +5 relative

parasitemia at 41 hours PI. 4 parasitemia of 5 trypan-
osomes per thin field was recorded at 64 hours PI. At
69 hours PI, the average number of trypanosomes
increased to 12 per rield and antigen was prepared.
The parasitemia continued to rise to greater than 30
trypanosomes per field by 93 hours PI at which time
considerable agglutination of irypanosomes with non-
Specific fluorescence was present. By 118 hours PI,
the parasitenla had decreased to 11 trypanossmes per
field with agglutination bresent and the call was
euthanatized, Figure 13 illustrates non-specific
fluorescerce of agglutinated 7. vivax orgenisms,
Separation of bovine erycthrocytes from T. vivax
using phytonemagglutin and also dirferential centri-
fugation wes unsatisfactory. The concentration of

trypanosomes in eluates from DEAE-cellulose columns wasg



Fig. 13.

Fluorescing agglutinated Trypzanosoma vivax

organisms subjected to negetive I. vivex celf serum
as seen in the indirect fluorescent antibody test.
Dark field. x 800.

(44
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sufficient for suitable antigen Production. However,
all fractions of the eluate containing trypanosomes were
found vo contain bovine serum globulin components,

Trypanosoma evarsi narasitemias suitable for IFAT

antigen production were observed in rats 24 to L8 hours
PI. In ord r to obtain T, theileri suspensions sultabple
for IFAT antigen production, the contents or 6, one-week
0ld cultures (convaining approximately 1.5 ml. of

liquid phase euch) were concentrated into 1 ml. of PBS.
Antigen Processing, Fixation, Storage end Evaluation

Fixation of bovine origin T, vivax IFAT antigen
with absolute acetone:methansl::60:40 at -20 C for 30
minutes gave the best results, Adnerence of antigen
to the slide during staining was excellent, Erythro-
cytes maintaired their color giving good visibility of
the antigen during Staining znd the microscopic field
was ~lear with a minimum of backzround fluorescence,

-

The morpnhological features of the trypanosones were
excellent., ‘Yhen “ixetion time wes decreased to 15
minuctes the results were equally good excedt that
adherence to the glass slides was not as consistent,

Heav [ixation produceid an undesireable film over

the field and disrupted erythrocytes and trypanosomes,



79

Staining decolorized the erythrocytes meking visuall-
zation of antigen during staining difficult. Excessive
background fluorescence interferred with the inter-
pretation of suspicicus reactions,

Buffered formalin at all concentrations gave
results similar to those of heat fixation. Background
fluorescence was more of & problem than that observed
in heat fixed preparations especially at a formalin
concentration of 10%.

rixation according to the method described by
.Stalheimz3 produced good adherence. Howe.ver, erythro-
cytes were decolorized during staining and thne fleld
was consistently covered by a tnin opague film.

Prynanosoma vivax-entigen lots A and 3B were used

guccessfully in the IFAT alter storage at -35 C and
-70 C for 1kl end 116 days rcspsctively.

Trvnanosoma evansi TTAT antigen fixed in acetone:

methanol::60:40 for 15 and 30 minutes at -20 C exhibited
the same aqualities as T, vivox IFAT antigen fixed in an
jdentical menner for 30 minuces et -20 C. Non-speciflc
and background flucrescence dic not occur.

Tpryvnanoscma thnellcerl IFAT antigen did not edhere

well to glass slides when tne orianisms were suspended

in phosphate buffered saline (PBS) alone. However,



adherence was markedly improved when equal parts of
trypanosome suspension and rat blood were mixed, Autow

flnorescence occurred consistently,
Execution of the Indirect Fluorescent Antibody Test

Test positions on the antipen siides were examined
in numerical order. Heazcticns were given 1 of 3 dif-
ferent grades: negative, suspicious and positive., All
suspicious reactions were re-tested, Figure 14 is
typiesl of a nepative serum resction, Flgure 15
represents the minimum degree or fluorescence considered
suspicious. Fwipure 16 reprezents the ninimum degree
of fluorescence considered positive. Figure 17 i1llus-

trates maximum fluorescence,

Evaluation of Indirect Fluorescent Antibody Test

Sensitivity

Flgure 18 illustrates IFiT serum titers of 100
or greater which were observed 7 days PP in calves
singularly infected with a Huila strain of T. vivex,

Of 7 calves sampled zt this time, 2 were suspicious at
serum dilutions of 1:50, 2 had titers of 1:50 and 3 had
titers of 1:100 or greater. A feometric mean titer of

1:164 was calculated from the results of 5 samples

\



Fig. 14, Trypenosoma

vivax organicsms as seen

in negative entibvody
test reactions. Dark
field., x 800

Fig. 16. Trypenosoma
vivex orgenisms fluor-
escing et the minimum
positivre level o5 seen
in the indirect fluor-
eseont antivedsr sest,
Dark ficld, x 500

Fig. 15. Trypvanosoma
vivax organiems fivore
eceing at the minimum
suspicious level as
saen in the indirecct
fluorescont on’ ' Hody
tes, Dark field.

% 800,

Flg. 17. Maximum pos-
itive fluorescence of
Trypanosoma vivar:
orzanisms o8 gecn in
the indirect fluor-
escent ontibod: test,
Dark fielc, : 800




Flg. 18, Geometric means and ranges of indirect
fluorescent antibody +test Trvoanosoma vivax titers

of serums collected from c-lves vced for a seguential
pathogenesis study of T. vives:. I = Number of calf
serum samoles availeblz, I = aay of inoculation,

P = day of first cetectaoble no-ssitenin in perirheral
blood.
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TABLE 11. HMaternal Antibody Study of 5 Calves
Positive at 1:100 Dilution for Trypanosoma vivax
at Birth as Determined by Indirect Fluorescent
Antibody Test

Celf Birth Date and TRiT Resulbs
Number Date L7 .0 5/, 5704
9182 3/17 P N N
9220 3/26 P - N
9222 3/26 P - N
9229 3/26 P N -
9233 3/26 P - N

P w positive
N = negative
- ® gorum sampls not avajlable
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T. vivax titers of 1:100 may persist as long as 24
days in newborn calves.
Use of Blood Saturated Filter Paper
Discs as Field Samples in Indirect
Fluorescent Antihody Test

Determination of albumin ratios in sample sets
indicated that an equivalent serum dilution factor of
67.6 ¥ 11.1 resulted when 6 mm., filter-peper disc-
blood samples were placed in 0,1 ml., of diluent
(Table 12).

Table 13 summarizes the results of 3 field surveys
in which the IFAT and thick blood smear technique
(TBST) for the detection of . vivax-infected cattle
were compared. Using conventional serum samples, the
IFAT wes 3 and 21.6 times more effective than the
TBST in surveys II and III respectively in detecting
exposure of cattle to T, vivax, In survey I, only the
IFPAT detected exposed cattle, Results were similar
when cluates from dried blood samples were used in the
IFAT,.

A high degree of agrcement ezigsted vevween IFAT
results obtalned from conventional serum and filter

paper blood eluted samples. Teble 13 shows complete

agreement between positive IFAT results for both



TABLE 12. Results of Dilution Determinations in Filter Paper Eluate? and

Conventional Serum Samples

Eluted Eluted Eluted
Sample Protein Albumin Albumin

Serum

Serum

Serum

Ratio mg/ml
Protein Albumin Albumin Eluted Alb./

Number mg/ml % mg/ml mg/ml 4 mg/ml Serum Alb. mg/ml
1 14,0 4,8 0.67  132.7 29.0 38.5 1:57.5
2 10.0 6.0 0.60  130.0 22.4 29.1 1:48.5
-3 10.2 5.7 0.58  140.7 31.6 L. 6 1:76.9
b 13.9 4.7 0.65  102.5 41.6 42.6 1:65.5
5 9.8 . 5.6 0.55 92.5 4,7 41.3 1:75.1
6 10.5 6.5 0.68  122.6 43.5 53.3 1:78.4
7 . 8.7 5.5 0.48  120.6 27.6 34.1 "1:71.0
' Meen = 1:67.6°

dlluent

bStandard deviation of the reciprocal of the mean

=311

26 mm. dried blood saturated filter paper disc eluted in.O.1 ml. of

66



TABLE 13.

100

Comparison of Indirect Fluorescent Antibody

Teat Using Conventional Serum and Filteyr Paper Blood
Eluate Samples to Thick Blood Smear Technique for
Detection of Trypanosora vivax in Cattle

survey
I il PP g4

No. % No. & No. %
Total cattle sampled 204 - 8 - 186 =
IFPAT positive (conven-
tional serum sample) 25 11,7 9 1.1 20 10,8
IFAT positive
(mluate sample) 28 13,7 9 1.1 5 2.7
. vivax ponritive
hick smears 0 0.0 3 3.7 1 0.5
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as well as the homogeneity of the population measured.
A8 indicated by the author, the morphological character-
istics of T. vivax appear to be influenced by the stage
of parasitemia. A similar observation was made by Wells
et gi.SB No mention of the parasitenic stegc at the
time of collecticn was mads in the above papers.

In the present study total length, mid-kinetoplast
to mid-nucleus (KN, and width at nucleus (WN) measure-
ments of T. vivax were th: least variable baced o1 the
coefficients of variability. Measurements of mid-
nucleus to anterior end (NA) and free flagellum (i?)
varied due to difficulty in dctermining the exact point
where the P began. The high coefficient of variability
of posterior 2nd to mid-kinetoplast (PK) was attributed
to its small size. The coefficlents of variablility cf
identical anatomical measurements, with the exception of
WN, made by Shaw and Lainsovu6 agree closely witih the
results of this study.

From the above results, the suthor thinks that in
addition to total length, KN should also be routinely
determined for cach new strain of T. vivex isolated in
Colombia. Such information may ald in strain identi-
fication in enidemiological studies., Homogeneity of the

population to be measured is an absolute requirement,
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Tnerefore, trypanosomes should be collected during the
rapidly ascending phase of a parasitemia, At this tinme
large numbers of organisms from a hcmogeneous population
are available, Techniques of smear preparation, fixa-
tion, staining and measurement should be standardized,

The observed frequency occurrence of T, vivax
parasitemias in maintenance calves was similar to
patterns observed by others.zg’46 The lack of success
in low temperat: re preservation of T. vivax may have
been due to intrinsic qualities of the Monteria strain,
The possibility also exists that the modification of
the method of Cunningham et gl.ll altered the critical
rate of cooling required for the successful cryopreser-
vation of T, zlxg§.15 Admittedly, cryopreservation may
have been successful for a period less than 5 moaths but
was not detected,

Development of T, evansi parasitemias in rats
inoculated with inrected blood or stabilates followed a
characteristic pattern.21 Successful cryopreservation
of T. gvansi was expected because of the close phylo-
genetic relationship to T. br-uc.ei31 and the ease with
wnich the latter has been preserved.ll’}5’22’4o Try-

banosoma evansi is present in the eastern and western

hemispheres and has been reported to produce clinical


http:pattern.21
http:vivax.15
http:others.29
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31

disease 1in cattle, Observations from the author's
study and the results of Clark and Benavides8 and the
study by Valero as cited by Wells et 91.53 tend to indi-
cate that bovine T. evansi infection is not a clinical

problem in South America.
Indirect Fluorescent Antibody Test

The limited success in obtalning T, vivax para-
gitemias in white rats perallels the initial successes

16,17 in telr preliminary

reported by Desowitz and Watson
studies designed to adapt T. vivex to rodents. The high
degree of success achieved in the cow to rat and first
rat to rat passages apparencly were due to the large
inocula used. Greater succcss with svbsequent rat to
rat passages may have been obtained if amounts of ovine
serum as large as 3.0 ml. were given to all rats.

Failure of T. vivax infecvions in sheep to produce
hich and persistent levels of parasitemlias has been

observed.17’46

Parasitemias may have been increased 1if
the sheep had been immunologically suppressed. Due to
the difficulty in consistently producing suitable T.
vivex parasitemiac in the rat and the sheep, indirect
fluorescent antibody test (IFAT) antigen from these

sources was not compared to bovine derived T. vivax
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reactors without suhsequent serum titrations.

LUse of Hlood Saturated Filter Paper Discs as
Fleld Samples in Indirect Fluorescent Antibody Test

Albumin was chosen as the serun component to come
pare in determining the dilution factor becuuse it
migrated slowly and remained distinct fron hemoglobin
and gzlobulin fractions on ccllulose polyacctate support
medium durling electroprnoresis. The resulting dilution
factor of (8 I 1l was considered too low for field
surveys if the possibility orf T. cvanct cross reactions
were to hoe minimized, Consequently, a new dilution
faotor of 88 1 4 was selected and atiained by increas.
ing the eluent per dried blood sample from 0,100 ml. to
0.125 ml,

The mathod used by the author for the preparation
of filter paper hlood sanples was considered to be
superior to the procedure employed by bailey [ 21.6
Conatruction of wellas directly on antipgen slides was
tedioun and required morc time than preparing slides
for “ho atondard A7 proccsure. 1ln contrust, the wells
of microtiter trays could be filled rupidly with eluent
and dried Llood samples, Shoe resulting eluates wereoe
then removed with modified Pasteur pipettes and placed

diroctly on nlidas an in the standard ]FAT procedure
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described above, An added advantage was that once
filled with eluent and sealed, microtiter trays could
be held overnight at & C, thus providing a convenient
stopping point,

The. efficacy of the IFAT over the TBST in detecting
exposure of cattle to T. vivax was adequately demon-
atrated in surveys I, II and III (Table 13) and supports
the findings of other workers.36’5l’55’61

Applving the classifrication system of Wilson and
Cunningham,56 it appears that the high rates of efficacy
of the IRAT over the TBST observed in surveys I and III
probably indicate a status of latent herd infection
because the percentage of IFAT resctors in the herd did
not change significantly over a 6 month period. Con-
versely, the lower rate of IFAT efficacy seen in survey
IT probably indicates a more recent infecticn.

The above conclusions werc verified by f..e history
of the herds surveved., Surveys I and III were made in
the same herd 6 months epart. No problem of clinical
trypanosominsis was reported in this herd for over one
year prior to or during the interval between surveys.
Survey I1 was madc on a herd at the onset of an acute
trypanosomiasis outbreak.

‘‘he hiph degree of correclation between conventional
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and\glugﬁe'saﬁple';FAT fésults in surveys I and II-
(Table iu), coincide with the findings of Cunningham
gg‘gl.lz A similar comparison of IFAT results of survey
IIT was not made because the dried blood samples were
stored at a higher temperature for a longer period of
time than the samples of surveys I and II. It was
thought that the prolonged storage resulted in a loss
of serological activity, accounting for the 4 fold
difference between IFAT results presented in survey III
(Table 13).6 The disagreements in survey I (Table 14)
were attributed to technical errofs in preparing samples
for the TFAT.

Positive/suspicious (P/S) combinations between
conventional serum and eluted filter paper blood
samples from the same source were considered agreements
for the following reasons. Normal fluctuations of plus
or minus 1 IFAT titer as seen in Tsble 3 can account
for a P/S combination. In addition, the total number
of P/S combinations of conventional and eluted samples
respectively were nearly equal to the number of P/S
combinations of eluted and conventional samples
regpectively,

Although initial results indicate that filter

paper hlood sanples can be used successfully in field



128

surveys, additvionatl correlation stuaies are required,
The main thrust or these studies should be directed

at deterzining ths rave at which serological activity
1s tost in fiiter peper blood samples collected and
handled under various field conditions. High tempera-
ture and humidity of the troplics may result in suffi-
cient loss of activity so that serums collected from
cattle during the initial stages of T, vivax inrection

56

when IFAT titers are characteristically low, may be

found to give false negative results,
Trypanosoma vivax Survey of

Colombian Cattle Using Indirect
Fluoresceat Antibody Test

The results of chi square statistical analysis
presented in Table 16 were derived from data collected
from sites in which there was sufficlient categorization
of data to permit analysis, Each site was analyzed
separately., The results pertaining to age distribution
were not considerea to be additive because the samples
were not thought to be homogeneous.

The finding that there was no overall significant
difference in the incidence between sexes of T, vivax-
IFAT-positive cattle agrees with the observations

of Wain et Ql.sl The significant differences between
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incidence of IWAT-positive cattle among age categories
at sites 2, 3, 45(10/68) and 45 (4/72) may be an indi-
cation that younger cattle are less susceptible to T.
vivax infection than older cattle (Teble 16). However,
" this hypothesis is considered unlikely in view of the
observations of othersS1:53 o5 well as the ease with
which it was possible to infect calves under & months
of age with T. vivax in this study.

It 1s more likely that the difference in incidence
of IFAT-positive cattle within age groups reflects the
rate of infection that exists in a given area. In
areas with low infection rates, a higher percentage of
IFAT-positive older cattle would exist because of greater
exposure time to infection, whereas in areas with high
infection rates, the differences between age classes
would be expected to be lecs pronounced,

Consequently, the differences observed between age
‘groups at sites 2 and 3 were thought to be due to
sporadic outbreaks. 71he absence of infccted celves
may be an indication that an outbreak occurred at least
6 months prior to the time serum samples were collected,
The outbreak at site 3 probably occured cven earlier.
Both sites 2 and 3 are located in L,os Llanos where

alternating dry and wet seasons occur. Consequently,
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