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ABSTRACT

The effects of sodimm chloride solution, formalin, pH, moderately low and
high temperatures, drying and lack of oxygen on the viability and ability of
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Isospora lacazzi oooyst to sporulats were investigated. It was found that the
ooeysts from the bengalee (Uroloncha domestica) are considerably resistant to
various eoncentrations of sodium chloride solution, but tha\v&rjr dilute solution
of sodium chloride (0.85%5) and water are poor media for ooeyst sporulation.
Oocyst sporulation occurs normally in both 194 and 29§ formalin, but is
prevented by 575 formalin. As shown by tests in extreme pH values of 1 and
13, it appears that hydrogen ion has no ef%ct on the oooyst sporulation.
Temperatures as low as 4° to 5°C and as high as 40°C are lethal to the
ooeysts. The oocysts are severely distorted by drying. Lack of oxygen inhibits
the oocyst sporulation temporarily, wupon airing, ooeysts sporulate rapidly
again,

INTRODUCTION

The coccidia are protozoa belonging to subphylum Sporozoa, class Telosporea,
subclass Coocidia, order Eucoceidia, and suborder Eimeriina. Members of this
~suborder have been found in various vertebrates and invertebrates,
and their presence are usually the cause of the disease known as ‘eoccidiosis
of the hosts. _ . |

The best known stage of the coecidia life history is the resistant eyst, the
oooyst. The oocysts are passed out in the host feeces. At this time they eontain
& single cell known as the sporant (Fig. 1). In the presence of oxXygen
outside of the host body, the coeysts develope to the infective stage (Fig. 2)
by & process known as sporulation. |

Isospora lacazei Liabbé is commonly present in sparrows, finches, blaekbirds,
erows and other passerine birds, The present study of the effests of various
agents on the ooeysts of Isospora lacazer 1» #imﬂd at the determination
of (1) whieh agent will prevent cocyst sporulation and (2) whieh one will kill
the oocysts. In either case a method will be suggested to prevent ooeyst from
infecting, only in ease (1), sporulaton will oceur if the agent is removed.

A number of investigations of the resistance of ooeysts have been done -
dealing with the eoceidian parasites of poultry (Beach and Corl, 1925; Herriek,
1925; Fish, 1931; Chang, 1937; Ellis, 1938; Beeker and Croueh, 1939; Brothe-
rston, 1943; and Edgar, 1954). The resistance of pigeon ecoccidium (Eimeria

 labbeana) and bovine eoecidium (Eimreia zurnii) have been worked out by
Duncan (1959) and Marquardt et al (1960) respectively. But most of the other
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wuaiﬂm, inelhﬂmg Tsospora Imm have been nuglauta&

MATERIALS AND ME’I‘HODS

Feeces from the bengalee (Uroloncha domestica) infeeted with Tsospora lacazei
were collected and transferred to petri dishes where they were spread out in
& test or contol solution whmh is of sufficient quantity to eover them.

A solution of 225 K, 307 is usually used as sporulatmn madmm for
mﬁi&mn ooeysts. The ooeysts immersed in this solution at a room tampamtura-
from Eﬂ“ to 26°C was utilized as control in the pressnt investigation. Wlthln
this room tamparatura range (20° to 26°C) all tests of oocyst resistance exeept
those dealing with the effect of temperatures were carried out. Tost substances
nsed inelndedTdistilled water, sodium chloride, hydrochlorie aeid, sodinm hyﬂr—-
oxide and formalin.

In test for the effects of moderately high and low temperatures, feees in
295 K;Cr;0; Iﬂ'ﬂlﬁﬁﬁl‘l were placed in refrigerstors or ovens for varying length
of time. The resistance to disiceation was tested by placing fresh feces econtai-
ning voeysts on filter papér in a room where relative hmmdlty was not h1ghar
than 40%. '

- Feces in 224 K,Cr;0, solution were placed in a jar. The a.u' from the jar
is evacuated to a temsion of 1325 of the normal by a vaenum pump, and
suhaquently replaced by nitrdgen gas.

The wiability of unsporulated forms was tested by returning the ooeysts to
éontrol ‘condition for as long as 10 daya and counted the pamntsga u.f -
sporulation. ‘

For detérminaton of the pereentage of ﬁpomlatmn. one !i'llnﬂ‘r&d ﬂﬁeyatr
were counted at a magnifieation of 400X. A fully sporulated mynt {Flg 2)
possesses fwo spores which in turn contains four sporozoites.

~ (a) Control condition 100% nporula.tmn was never seen either in mnt‘.rol or
test media or at various temperaturs. Charkarvarty and Kar (1946) réported
that all of the Eimeria labbaena oocysts in 2.595 K,Cry0, solution at 22.2°C
were sporulated. In- the preient study, the lugheﬁt apmlatmn observed was

50% with afi averag of 80%.
“(b) Distilled water Dmtu].ad waber was provad to bé & poor medium fo¥
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ooeyst sporulation as have been pomtad out for a number of other mmdia In
the present study about 4[!% oocysts sporulated.

(¢) Sodium ehloride Sporulation of ooeysts proceeded rapidly in 109 and
16% NaCl solution, but was slightly Teduced in-2095 NaCl solution. Although
0.8595 NaCl solution is commonly used as physiological saline solution for
birds, it was proved to be a poor medium for ooeyst sporulation, in which only
3025 oocysts sporulated. . ' - : - :

() Hydrogen ion concentration Sporulation oceurred normally in both 0.1
N HCl and 0.1 N NaOH aniutinn with a pH approxzimately 1 and 13 respectively.
It is evident that the hydrogen ion had no effect on ooeyst sporulation.

(e) Formalin  Sporulation of cocysts was s]‘.ightly reduced in both 124 and
29 formalin, but it was almost inhibited by 5% furmalm in which only 1094
oocysts were sporulated. . .

(f) . Temperature = -

(1) Low temperature Ooeysts did not sporulate at 4° to 5°C and at —4°
to —6°C. Upon return to room temperaturs after 30 days subjected to-a
temperature of 4° to E"ﬁ, only 495 oocysts &purulate;l. None .m':' the oocysts
that had been kept at —4° to —§°C for 30 days sporulated upon return to
room temperature. )

(2) High temperature Sporulation-of ooeysts was tested at 30°, 35°, and
40°C respectively. Sporulation was slightly reduced at both 30° and 35°C, but
no sporulation oceurred at 40°C. Qocysts did not sporulate when they. were
placed under room temperature after subjeeting to a temperature of 40°C for
3 days.

(2) Dmmt.mn The ooceysts were severely distorted h;r drylng, it was
impossible to determine whether they sporulated or not. :

(h) Oxygen In the present inyestigation, ooeysts were kept in a jar w:th
the air evacuated to a temsion of 1395 of the normal for 4 days. Bporulatmn
took place but was greatly reduced, the sporulation percentage was 13%5. After
returning to normal air condition,- thm samples sporulated rapidly.- The
sporulation pamnt&ge was a8 high as Tﬂ% : :

'DISCUSSION

‘The pereentage of sporulation of [sospera lacazei myata'in_wﬁ_tﬁx at room
temperature was small. Most likely the bacteria in the water prevent sporulation,
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sinee the addition of a bactericidal agent such as potassium dichromate to
water containing noeyats results in sporulation commeneing immediately.

~In the present study, the oooysts were found to be resistant to the aﬂaﬁt
of sudmm chloride, it is similar to that observed by Duncan (1959) thh the
oocysts of Ejmeria labbeana. Sinee water is a poor medium for ooeyst apﬁrula—
tion that the ooeysts treated with dilute sodjum ehloride solution (0.8525) eould
not sporulate well. -

Hydrogen ion was found to be harmless to the oocysts sporulation, this
agrees on the observation by Marquardt (1960) with Eimeria zurnii.

Sporulation oceurred normally in both 19/ and 2¢4 formalin, hut was
reduced greatly in 5% formalin. Pﬁrhaps the high concentration n:t formalin
killed the ooeysts, _

..The observation that tha oocysts of Isospora lacazei did not apornlat.e at
mudarately low temperature agrees on what is known of many speeies of
eoccidia. In the present investigation, it was found that no sporulation oceurred
aftér returned to room temperature fullnw:.ug their exposure to a temperature
of 4° to 5°C for 30 days. This differed from that was observed by Dunesn
(1959) with Eimeria labbaena. He reported that sporulation oceurred upon
return to room temperature after the oocysts have been treated with 0° to-
2.5°C for 30 days. From this reﬁu.lt. it appears that the oocysts ol Isospora _
lacazei may be less resistant to cold than Eimeria labbaena. :

Sinee no sporulation oceurred at. 40°C, it may be aasumad that the high
body temperature oi the host pervents ooeyst spormlation within the host’s
intestine.

L 2

. Fig. 1. Unsporulated oocyst of Jsospora lacazei Labbé from bengalee,
Fig. & Sporulated ooeyst of Isospora lacasze Labbé from bengalee which eontains h-n_-u spores.
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 The ooeysts were found to be badly distorted after treated with drying.
This is ‘the same as that reported by many authors (Duncan, 1959; Ellis,
1933, and Farre, 1949), according to their conelusions that drying is an impn-
rtu.nt factor in kl‘.llmg ooﬁyst&
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