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Trypanosoma cervi KINGSTON AND MORTON, 1975
FROM MULE DEER, Odocoileus hemionus,

IN WYOMING®™ &

MICHAEL J. MATTHEWS, /@ NEWTON KINGSTONE! and JAMIE K. MORTONE

Abstract: Mensural values of blood stream stages and cross-transmission studies de-
fined the trypanosome species from mule deer, Odocoileus hemionus, as con-specific
with Trypanosoma cervi, the trypanosome found in elk from the same locality. Try-
panosomes were found in eight mule deer sampled in the spring and eight sampled

in the winter in southeastern Wyoming.

INTRODUCTION

Identification of trypanosomes from
cervids in North America generally has
been limited to morphology of culture
forms as trypomastigote stages in peri-
pheral blood are not sufficiently numer-
ous for study; thus precise species iden-
tification generally has not been possible.
Most investigators studying the trypano-
somes of white-tailed deer (Odocoileus
virginianus)®*'*" mule deer (Odocoileus
hemionus),»™ and elk (Cervus canaden-
sis),”*'""" have considered them as thei-
leri-like bcause their culture stages re-
semble Trypanosoma theileri Laveran,
1902.

Recently,” trypomastigotes from the
blood of elk were described as Trypano-
soma cervi Kingston and Morton, 1975,
a species morphologically and biologic-
ally distinct from Trypanosoma theileri.
Since then trypomastigotes have been re-
covered from the blood of mule deer in
Wyoming® and are here identified from
morphometric analysis and the results of
cross-transmission studies as T. cervi,
thus conspecific with the tryponosome of
elk.

MATERIALS AND METHODS

In May, 1974, blood samples were
taken by venipuncture from 12 mule deer
held at the Sybille Game Research Unit,
Wheatland, Wyoming. Trypomastigotes
and other stages were recovered from the
blood of eight. From December, 1974,
through February, 1975, an additional
eight mule deer were live-trapped at var-
ious locations in Albany and Carbon
counties, Wyoming, and these deer were
bled similarly. Trypomastigotes were re-
covered from the blood of all of these
animals. Blood was processed as noted
previously.™®” The spring and winter
forms and their subsumed means were
compared with T. cervi from elk using
an analysis of variance.

Bovines, elk and mule deer recipients
in cross transmission experiments were
all culture (VIM) negative at the time
of exposure to donor blood. They had
been checked for up to 2 months (six
negative cultures) prior to exposure. The
mule deer donor blood was positive for
trypanosomes on the day of inoculation
into bovines. Organisms were directly ob-
served in the plasma just above the buffy
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coat in microhematocrit tubes containing
about 0.05 ml of blood.

Blood (5-10 ml) from some of these
infected deer was inoculated into unin-
fected bovines and the bovines were
checked by direct examination (DE)’
and by culture (VIM)* periodically after
exposure. The bovines were subsequently
challenged with (50 ml) blood from bo-
vines infected with T. theileri.

Blood (50 ml) from an infected mule
deer was inoculated into each of two
culture negative elk calves and the course
of infection followed by VIM culture.
Blood (40-45 ml) from bovines with a
patent infection with T. theileri was
inoculated into each of two culture nega-
tive mule deer fawns and (50 ml each)
into each of two uninfected bovine
calves, and the blood of these recipients
was studied by VIM culture.

Observations on recipient blood after
exposure was by direct examination of
microhaematocrit tubes of blood for the
presence or absence of trypanosomes
and/or by culture

RESULTS

Trypanosomes recovered from the
blood of mule deer in May, 1974, com-
prised both atypical and typical trypo-
mastigotes (Figs. 1, 3) and epimastigotes
and epimastigote-like dividing forms (Fig.
2). Trypomastigotes found in the spring
often were longer and wider than the
more typical forms, and possessed a blunt
or rounded posterior end (Fig. 1) in
contrast to the typical Megatrypanum-
type with a long pointed posterior end.
Spring forms averaged 33 um long and
6.1 um wide, some of the more typical
short slender forms with pointed pos-
terior ends also were seen in the spring
material (Fig. 3). These forms ranged
from 21-34 um in length.

The winter material contained a smal-
ler trypanosome with an average body
length of 27 um and a mean body width
of 4.2 um. They possessed a long, poin-
ted posterior end typical of forms be-
longing to the subgenus Megatrypanum
(Figs. 4-7).
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The nucleus in both spring and winter
forms is located posteriorly; the kineto-
plast may vary from close to the pos-
terior end to close to the nucleus in both
spring and winter forms.

The means and ranges of the mensural
values of Hoare® are given separately for
the spring and winter trypomastigote
forms and the combined means are sub-
sumed to include the 55 specimens mea-
sured (Table 1). Data on T. cervi from
elk are included for comparison.

Morphometric Analysis

Trypanosomes collected in spring and
winter from mule deer differ in a num-
ber of characteristics. Spring forms have
a significantly longer body length (BL,
L), and the length of the free flagellum
(FF) and free flagellum: body length
ratios (FF:BL) are significantly differ-
ent, as are nuclear distances from an-
terior (NA) and posterior ends (PN)
and kinetoplast to posterior end (PK)
and width values (W). Spring and winter
forms were similar only in kinetoplast to
nuclear distance (KN), width to body
length ratios (W:BL) and in the nuclear
position in the body (NI). Spring and
winter collected trypanosomes apparently
represent morphologically distinct popu-
lations. A comparison of the spring and
winter forms of mule deer trypanosomes
with T. cervi from elk show statistically
significant differences at the 1% level
for PK, PN, NA, BL and W:BL values.

No significant difference was found in
the FF length in elk and mule deer try-
panosomes and this is also true for FF:
BL ratios (though absolute BL values
are significantly different at the 1%
level). Similarly, NI and KI indices are
not significantly different (P = < 0.01)
though again absolute measurements of
PK, KN, PN, and NA values are signifi-
cantly different at the 1% level. Thus
the major differences in the trypano-
somes from mule deer and from elk ap-
pear to be a function of body length and
essentially these trypanosomes are not
dissimilar except in this feature of body
length. The basis for this host-associated
body length difference in these two para-
sites is unknown.
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FIGURE 1. Trypomastigote from spring-sampled mule deer. Note atypical rounded posterior
end. Clear space near kinetoplast is considered to be the flagellar reservoir.

FIGURE 2. Dividing form from spring-sampled mule deer. Two nuclei and two kinetoplasts
present.

FIGURE 3. Typical Megatrypanum-type trypomastigote from spring-sampled mule deer with
pointed posterior end and short free flagellum.

FIGURE 4 to 7. Typical Megatrypanum-type trypomastigotes from winter-sampled mule deer.
The relatively short free tlagellum is characteristic of Trypanosoma cervi.

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 24 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



Journal of Wildlife Diseases Vol. 13, January, 1977

36

'NM/Nd = IX "VN/Nd = IN ‘WPIM = M ‘WiduaT = T ‘wn(ade)y 2314 = 44 ‘wn(ade)y 3313 jo ydua| snupw

Y3ua] ‘44-1 = ‘19 °PUd JOLAUE O} SNIPNN = YN ’'SNI[INU 0} Pud JOMIISOd = Nd °'ISE[dOIauly 01 snapnN = N ‘Isejdolauly 0) pus 10uLAsOd = Md

SL61 ‘UCLION pue uols3uUry WO,

yI=u
€EI-9°L] 9¢-8°C €160 8¢ 19-0¢  TI-€  96-T¢ 0£-0C CeIl 64 0T-§ s3uel
8'6-1 8°C 8L°0 9y 69:1 [43 99 sy 8¥T  v6l L (4! ueaw
%1442 pwosouvdL4 yg
LT=u
§TI-TEL TETL TIS0 8T €8-S 1T 9T 91-0 pEIT TTOI 8I8 8V 1-¢ 3dues swioy
'L 1 6’1 Lo (44 8¢l g'se T8 ¥'Le ¢SSl ST 9 Ls uesw 193ur\
g¢=u
el-e:l STl ¢Iv0 6T LTS°T1 18T Il 9T 9T-Tl 6101 ¢€I-T SI¢€ 33uel swioy
9:1 6'C 80 9 81 8'8¢ Ls I'ee #'81 24 S Y 6 ueaw Sundg
gg=u
0 . . . . . . . . . SWLIOJ JJUIM
9°9:1 L4 6L°0 s 9:1 £'Le L £oe LI 1'el 8'S S'L ueaw pue Suridg
AF9Ad 1NN
14a:m ™ IN M 1944 1 EE| pt:d VN Nd N) Ad

“j|8 wouy pue 133p 3|NW wouy sawosouedAl} 4O (s13jaWOLDIW Ul) SjudWINSEIW | J1GVL

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 24 Apr 2024

Terms of Use: https://bioone.org/terms-of-use



37

13, Janvary, 1977

Journal of Wildlife Diseases Vol.

UONEBINOOUT JO ABP UO 3ANISOd SIOUOp ||V
dewd = J DN = W NPV = VY 8uijieaf = X

AMMN) =, 10 )
(1x3) 93s) uoneurwexy PaIq = 3d

or/0F  umeq ‘g

‘BuD e oy ‘€€ ‘ST e SL IX ¥ JIeD 0S# “Aog or#
OS w Lg/1w LT

Allw gT/[w 8]  umeq ‘W
Bau D e oF ‘€€ ‘STC SL IX ¥ J1eD 0s# aog Iv#
JFAA TINN

aansod O [e

aAnedau 2I€ 96T 51T f'sod 4 02 Al W 06 /W Qg d°A
O pue Jd I8 ‘LLI‘P1°01°9 (0S/08) Ly-A # NI ‘1€ "B3u JA 118 591 €I 96 oF SL A 8 AV 199p SN 9-JUO#

'sod D [[e ¢3au g ([e 1€ Al W 0§ /[w 0§ N‘A
+oLT “4ovl 501 ‘429 (0S/0S) L€-9 # NIF ‘1€ 9621290991196y SL A 8 AV 139p N 1-ge0#
14

aAne3au ) [[¢ $H6T96THIT

261°%L1%€T *aansod 11 AI W 0§ /1w 0 av
aansod 9y (0S/0S) vy# "aog ‘9¢ ‘Anedau H 5% SL A 8 AV 199p Jn 9TI6#

aAnesau g aanedau op‘ge oansod o1 ¢ AI W Q1 /1w O av
aamisod Z1‘L ($°T€/S°TE) T8# “Aog ‘6p ‘8au 1B {TTTI‘LE SL 1T 8T AV 199p 9 8YOT#

aausod [1e (6191‘v1‘TI‘8°9Y (T (0S/05) 8€# “rog ‘€6 (T aAnedau Je Al'lw g/[w g Iv
aanedau [re ‘81116 (1 (0S/S1) €01¢# "rog ‘g€ (1 SETBIVIIT6’L SL II LI W'V 199p J[n |y T80T#
ANIAOL
$1nsa1 pue ainsodxa T (wnnoour 3zig) si[nsa1 pue aInsodxa ainsodxa dnoi1—uanjip wardnay

191je sfe :uoneurwexy Jouop :amnsodxa idje I3)ye paurwexs ske(g Jo areq /PO0Iq :wnndout

ske(q :paduajieyd

Jo az1g “10U0(g

‘sjuawiadxy uolssiwsuel[-sso1) 7 3191

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 24 Apr 2024

Terms of Use: https://bioone.org/terms-of-use



38 Journal of Wildlife Diseases Vol. 13, Januvary, 1977

Cross-Tr

Experiment:

The results of the cross-transmission
experiments involving inoculation of in-
fected mule deer blood into bovines and
elk calves, and inoculation of bovine
blood infected with T. theileri into mule
deer fawns, are summarized in Table 2.

The (mainly) negative results of the
exposure of susceptible bovines to try-
panosomes from mule deer support the
contention that these trypanosomes dif-
fer in their cross-transmission character-
istics from T. theileri. In two of the three
bovines (1048 and 9126) trypanosomes
were seen in the bovine blood (DE) after
exposure. In the first animal two try-
panosomes were seen on day 31 follow-
ing expcsure and not thereafter; cultures
of bovine blood were negative on this
day and all other days. In the second
animal, a single trypanosome was seen
on day 11 but not before or after and
all cultures were negative. These two
observations were probably of vagrant
trypanosomes from mule deer which had
been maintained but which were not re-
producing in the blood and were ob-
served by chance. This argument is sup-
ported by the fact that both animals
were susceptible to challenge with in-
fected bovine blood, one becoming posi-
tive on day 4 and the other on day 7
following exposure to the bovine trypano-
some.

It is not understood why one bovine
(2082) did not respond positively to
challenge with trypanosomes from a bo-
vine on day 33 (following exposure to
bloodstream trypanosomes from mule
deer); however she became positive when
challenged 93 days after the primary
mule deer exposure with the challenge
infection running a normal course for
acute bovine trypanosomiasis (D. Mat-
thews and N. Kingston, unpublished
data).

Elk calf exnosures (CaE-1 and CaE-6,
both yearlings-Y) to trypanosomes from
mule deer resulted in a generally sub-
patent (non-DE +except for CaE-6 on
day 20) infection which however was de-
tectable in both animals by culture on
day 4 and extending to day 31 (and pos-
sible longer in one animal, CaE-1). The
apparent positive response by CaE-1 to

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 24 Apr 2024
Terms of Use: https://bioone.org/terms-of-use

challenge with trypanosomes from elk
may be but the continuation of the mule
deer infection. Inasmuch as cultures are
read 1 to 3 weeks after blood collection
it is not known if this elk recipient was
infected on day 31 when challenged. Elk
CaE-6 was negative to T. cervi when
challenged with elk blood.

The mule deer exposures to T. theileri
from a bovine were equivocal. These ani-
mals were not detected as being positive
but, for various reasons, were not ex-
amined during the critical period between
4 to 20 days after exposure. Two chal-
lenge calves (48 and 49) given 50 ml
of blood each from the same donor (Bo-
vine 50) on the same day as the mule
deer each became positive. These expo-
sures should be repeated in other deer.

DISCUSSION

Epimastigotes and dividing stages of
trypanosomes apparently are infrequent
in the circulating blood of ruminants
though these stages have been reported
in the peripheral blood of bovines infec-
ted with trypanosomes.® Such stages as
seen in the blood of mule deer in the
spring may be associated either 1) with
transmission by some putative arthropod
vector at this season, or 2) a spontane-
ous-recrudesence due to seasonal or other
stress of the deer. Further work on this
phenomenon seems warranted.

The level of parasitemia seen in both
spring and winter mule deer was much
higher than we have noted previously in
either elk or bovines. In these latter hosts
we do not see trypanosomes on direct
examination of centrifuged blood though
they may be found following double con-
centration. This finding may explain the
subpatent infections (detected by culture
only) noted in elk calf recipients of mule
deer trypanosomes.

From the close resemblance of the
mule deer and elk trypanosomes and
from the (limited) cross-transmission
data, we believe that we are dealing with
one species of trynanosome in these two
host snecies, with the mule deer consti-
tuting a new host record for Trypano-
soma cervi.
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