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‘The developmental stages of 'Isasjmr‘a ldéazei Liabbé in the English’ sparrow
- (Passer domesticus) were mwatlgat-aﬂ This eocsidium was found to be parasi-
 izing only in the epithelial cell of the upper -portion of the small intestine.
The maerogametoeytes mnmﬂarah],y nutnnmhar the mmrugamatoeytss. and the
- mierogametosytes outnumber tha mshmunta. Enhmntn, meassuring averagely 11. 7
by 10 mierons in size, were Enun& to mnta.m 4 to 8 marumﬂas and oceur  at
t.hg d;ntal pm.-tmn of the host ealla. Matura mmzmt-aﬂ are aremntm m shape
_ thh an avarnge size of 10.4 by 2.4 microns. Mmrogam&tmytea and mm}gnmu’au
ocytes usually ocour ‘I:retwaan the nueleus and the haaament membrane i the
host eells. The mmgmawm with a size of 12.04 by 8.9 'mierons . contain
nnmmus mmmgamates around the. panphary Emkle-sha.pad maruga:qat,ul.
. m.th an average of 3.6 mmrona in hngth and 0.5 mmron in wnilth, are rich in
DNA" which Imwaver, is poor in the nnaleus of mernz.mte and maﬁr«pgamam?ﬁe.
: Ha.grogamat-oﬁyta’s, meassuring ‘averagely 15.9 b‘j‘ 145 mierons in 8izé, pPossess &
nucleus with a large nantrm endosome anﬂ. cytoplasm mntﬂmmg large haemu-—
'tﬂxymphllm grann]as. Mt-er hrtﬂmatmn, th.e enﬂmm& of the ‘zygotes ﬂ.lmmlahes
in size and the haematnxrnophllm gmamlea contribute to the formation of ‘the
p'omt wall. The oocysts ao—*form&d are then released: a.fter the host eells. burst
p, and passed out with the host feces ending- the parasitic utu,gua oi ﬂawlup-,-
mﬂn’s ‘The pa.raa:.tm Btagaa eatahl;aha& in thm E‘I:ﬂﬂ.‘j' are mnmﬂ.ara.hly dﬁfﬁr&ﬁt
from tlmse reported by Hosoda and Wasielewski. These morphologieal differences
- are attnbutaﬂ. most prubahly to the -influences. of. different hnut& :

| NTRODOCTION
" The H:ﬂiiudi-iia“m. parﬂutm protozoa found in 7@5&611& _ﬁi-téhi-'at.arg; 35-&:"1 Eoma
_invertebrates. Ths}fi':.nmu}"leauau ‘& =-diﬁﬂp’.ﬁ‘&'_'knﬂiﬂ' ‘a8 coceidiosis which is
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gometimes savere in birds and mammals. ,E.ﬂmrd.mg o Becker (1956) and Lavine
(1963), a total of 532 coceidian speeies in 12 gensra are known. Among them,
237 species have been found in mammals and 108 in birds. Jsospora is one of
the ‘eoccidian genera with a total of 87 species having been reported. Isospora
lacazei Liabbé was first deseribed by Labbé (1395} under the name of Dtpfospnra
lacazii from the European goldfineh (Cardulus cardulus), European skylark
(Alauda -domesticus), and other unnamed birds in France. Labbé (1896) later
i'ﬂportad its oceurrences in the English sparrow (Passer domesticus) and : other
'Jlrd.s, and emended the species name as lacaze: in honour of Felix Joseph
Henri de Lacazei Duthiers (1821-1901). As early in 1331 Isospora had alveady
been erected by Sehneider as the generic name for a coceidian species from the
black slug with similar cocysts, the generic name Diplospora coined 'hy Labbé
- was murﬂmgly changed to  fsespora following its priority.

Although this eoceidium has been report.ad from a 1a-.rge ;mmbar of pamr-
1fnrm and other birds (Boughtnn 1938; Sholtyseck, 1954, 19563 Rasavy, 1954,
1956}. almost all the pubhshaﬂ ‘reports were, however, ::n:m.n:d.}r based on the
morphulogmal studies of the ﬂmyﬁtﬂ their d.emrmptmna and illustrations are

Dit.an not alike and even sometimes uuntladmtory, therefore whether a.ll the
forms reported under this same name actually belong to the same apwms
remains to be determined. Baslﬂas t.ha ooeysta in tl!ua Bmﬂmn life cyele are
most easily colleeted and -cultured, they have been genarally more thnu:mughly

investigated while the parasitic stages in the host were relatively neglected.
Since the experimental work in parasitology, as in many other fislds of Eiulogiﬁal
endeavors, can be accomplished effectively. only after the complete life histories
of the organisms. iﬁvnlvmi have been established, no study on Isospora lacazei
~ will be reliable and eunmderaﬂ eompl.at-e without going into the endogenous
phases of its life cyele.

Wasielewski (1904) was considered the one for the first time delineated
the life history of Isespora lecazei from the wild bird in Germany, and Hosoda
' (1928), the first to describe Isospora from the passeriform birds, Passer mon-
tanus saturatus. Hosoda's figuras were later reproduced by Becker (1934) and
have been considered as standard for Isospora lacazei ever since. As life history
of this eoceidium jfro'm. Passer domesticus has not vet been worked out, and as
the eomparative studies of the morphology of parasitic stages of Isospora lacalei

3 —
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in different hosts are important, therefore the present investigation is undertaken.

MATERIALS AND METHODS -

‘The English sparrows (Passer domesticus) were eaught at the campus of
Southern Illinois University from June through August, 1964, with a bird trap
designed by Dr. Harvey I. Fisher, Chairman of the Department of Zoology.
Altogether 18 sparrows were obtained and kept in suitable cages for the present
investigation. Bince Boughton (1933) hds reported the discovery of a remarkable
diurnal periodicity in oocysts elimination in the afierncon by the English
sparrow and &ther passerine birds, the “fecal samples of the sparrow were
eonstantly eollected and examined during that time. Whenever coccidian oocysts
were found to present in the fecal samples, the naturally infested birds were
killed by etherbreathing. Then the whole length of the intestine, the panecreas,
liver, and the gallbladder were closely examined, and pieces of these organs
were fixed in either Carnoy’s fluid or Bouin’s solution. These fixed pieces were
then impregnated with pa.raﬂm wax (M. P. 54°C), sectioned to 5 to 6 microns
‘thiek, and stained. During the processes, the haematoxylin and eosin eounterstain
method was found to be sat.lsia@tury, the Feulgen nuclear reagent was used to
test for the DNA presented in the nueleus of the parasites acecording to Hum~
anson (1932}; and the smear of gut contents were fixed with Carnoy’s fluid
and stained with Giemsa. The whole proeedure was repeated with each sparrow
found naturally infected, and in this way, a total of 300 serial slides were
made. These serial slides were examined under mieroscope with magnifieation-
from 100 to 1,000 times, and each stage of the endogenic development so found
was photographed (Figs. 1-14) and also drawn with the aid of ecamera lueida
(Figs. 15-29). These stages are deseribed as the following seetion.

RESULTS

Effects on the host
Among the 18 Sparrows investigated, 15 of them were found to be naturally
infected with Isaspora lacazei. The infected sparrows show no outward signs
of infection. Their feces were well formed in appearance, although ecoccidian
ooeysts were found in the feces. '
Examination of the feees shows that the elimination of the uoéyats reaches
a pé;ﬁk high- between 3 to 8 o'elock in the afternoon daily but is much less in

_— -



Sl (FEBEM AR AMERNYRERY (269 )

number during the time preceeding and subsequent to the peak hours. In the
morning it is negative. Despite eareful exa.mmatmn. none of these organs reveals
any signs of disease.

Structure of the parasitic stages

The life history of Isospora lacazei from the Englmh sparrow is quife
typical for the genus. After a series of multiplication of the schizont, the
sexusal gﬁm%taﬂ' appear. During this stage of its life eyele, the mierogametes
fertilize the macrogametoeytes resulting in the formation of zygotes which later
form oocysts and m released into the lumen of the intestine after the host
épithelial cells burst up. The various stages during the endogenous development

are deseribed as the following: _ '

| ' 1. Loeale of infeetion. All the parasitic stages ocemr in the upper portion
of the small intestine (Fig. 1), and have never been found in its lower portion,
eaecum, rectum, and other organs, The parasite, usually one in one host eell,
becomes oval and enlarges after its emtering in the intestinal epitheliliom
(Figs. 14 and 15). As the parasite gruws' the host cell swells at the portion
‘where the parasite m located. After the host ecell 'I:mrstﬂ up, the parasite is
then released. _

The macrogametocytes considerably outnumber the microgametocytes, and
the mierogametoeytes outnumber the sehizonts. In the present investigation,
only a few of the schizonts were observed. _ _

2. Eﬂ]iiﬁontg and sehizogony. The sehizonts were always found at the distal
portion of the epithelial cells. The mature schizonts are round and oval-shaped
with an average size of 11.7 by 10.0 microns. Their nuelei are divided produeing
4 (Figs.2 and 16) to 8 (Figs. 3 and 17) premerozoites which later elongate
forming slender merozoites (Figs. 4 and 18). The mature merozoites are cresc—
entie or banana in ‘shape, with a size of about 10.4 mierons in length and 2.4
mierons in maximum width, and an oval nueleus in the eentral portion (Figs
5 and 19).

8. Mierogametocytes.  The minrogametmytea are formed from merozoites.
After a merozoite enters an epithelial eell, it rounds up; but whether it will
develop into a maerogametoeyte, a mierogametoeyte, or a schizont depends
completely on the conditions of its nueclear division. In ease the nueleus of the
merozoite is divided into many nuclei, it apparently is developing inte a
microgametocyte or a shizont; but in ease the nueleus remains undivided, a
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maerogametocyte is expeeted to be Fformed. The nuclei of the sehizonts and
microgametoeytes ean be distingmished Irom their morphology. Generally
speaking, the nuelei of the sehizont are larger in size and less in number whild
these of the mierogametoeytes are smaller and more numerous. The “microgame=
toeytes as well as the ma.arugametanyteé are located at the basal pnrt.mn of t‘.ha
host cells. . . g

The microgametoeytes as obsarwi in the present inwatigntmn appear
generally as large célls containing many dark oblong muelei near the sorface
(Figs. 6, 20 and 21). As development continuously goes on, the microgametoeytes
grow in size, and the nuclei elongate and thicken until at long last each of
them becomes a mierogamete (Figs. 7, 22 and 23):. The mature miecrogametocyte
has an average size-of 12.04 mierons in length and 8.9 microns in width while
the mature mierdgamete with an average of 3.5 mierons in length and 0.5 mieron
in width. The mature microgametes are sickle in shape; but whether flagella
are present as reported by Hosoda, it was impossible to eonfirm during the
present investigation. : s

The mierogametoeytes are the only stage positive to Feulgen nuelear
reagent. According to this test, it was found that the microgametes econtain
large amount of DNA (Figs. 8, 9, 10, 24, 25 and 26).

" 4. Macrogametoeytes.  The macrogametoeyte is a spherical eell containing a
relatively large homogeneous nueleus with an endosome. Tts eytoplasm contains
many large haematoxynophilie granules (Figs. 11, 12 a1n-:1 27).. The macrogame—
tocyte inereases in size during its development; the mature maerogametoeyte
were meassured with an average size of 159 by 145 microns. The nueleus is
ellipsoidal with an average size of 5.6 by 4.7 microns and containing a ‘large
centrie endosome. Actual fertilization of the maerogametoeyte with & microgamete
was not observed. - : .. , B : :

" 5. Zygotes. The zygotes(Figs. 13 and 28) developed from fertilized maeroga~
metoeyte have a nuelens less distinet and an endosome in much diminished size.
‘Meanwhile the haematoxynophilie granules disappear, then the eytoplasm be¢omes
spongy and appears less intensely stained. All these features serve well for
distinguishing them from the unfertilized maecrogametoeyte. The zygote produees
later a thin wall forming an ooeyst (Figs. 14 and 29), and the developing
goeyst inerehses further in size and is released into the 'gut lumen after the
epithelial cell bursts up. These ooeysts are fiﬁally passed out of the host body

—— G —
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with the feces and sporulate outside producing in.!ﬂctiuna sporozoites.
| DISLUSSION |

: Tha following is a dlﬂﬂuasmn of the parasitic stages of fsosﬁom lacazei
La!ah& in Passer domesticus found in this study as compared to those from
other hosts reported by Hosoda and Wasielowski. These morphological compar—
isons have been compiled together in Table I. |

—  As reported above, Jsospora lacazei develops primarily in the epithelial eell
of the upper portion of the small intestine of Passer domesticus. But-in Hosoda's
work, this same eoecidium was reported to occur not only throughout the entire
langth of the small intestine, but also in the caeceum and rectum of Pa ser

montanus. ' ' _ L

‘In all thre_:a eases, schizont was found to. oesur exelnsively in the distql
portion of epithelium; but the merozoite prodmeed within the schiont appears to
be different in different hosts. In Hosoda’s report, no mention was made on the
number of merozoites within the schizont while Wasiclewski gave a number ﬂf_ 8 to

12. In the present investigation, the number of merozoites was found to be 4 to
8. As to the size of merozoite, Hosoda had. mentioned of three different sizes;
but in th.e present investigation, only one size was observed, and this size as
meassured in the smear preparation averages 10.4 by 2.4 microns, similar to tha
largest form repurt-ﬁri by Hosoda. ’

" The macrogametocytes are generally bigger ‘than the miérng&matm’ytén;-
nevertheless, aeccording to Wasielewski, the latter meassured to be 28 by 21
mierons in size, and much larger than the mmrugamﬁt-uaytes reported I:-y thﬂr
present anthor and Hosoda, Accoding to Hosoda the eytoplasm of the mwrogamatm—.-
yte contains both haematoxynophilie granules and plastic granules but in the
present investigation, only haematoxynophilic granules were observed It
seems that the plastic granules are not likely to be present in the macrogamet—
oeyte of Isospvm lacazei in Passer domesticus. Besides, the microgamete reported’
by Husoda pnsaessus ‘two fine flagella one at each end which, however, were
not observed m the present study and Wasielewski's investigation.

" From the above discussion, it is evident that the parasitic stages of Isospora
lacazei appear different in different hosts. Whether these differences signify a
. new_.species t}f._'fsaspnra or merely a result of the influences of different hosts,

. data are not enough to warrant a confirmative judgement. |
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. Figurea 1—;1‘3".r phntumlmg:apha of the para.mtm stages of Isospofa hcaze;'
Labbé in the English sparrow.
1. Cross section of the upper portion of the small intestine ahwwing ‘the'
lmaln of infection w1th the parasites (p) in epithelial cells. lﬁﬂx E |
2. Sehizont (8) mnt-ammg 4 p:amammltas. 800x. '
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Flguraa 3—4 phutummrngraphn of the parasitie stargaa of Isaspﬁm m
Eabbé in the English SpATTOW. ' A

3. Sehizont (8) containing g premerozoites. E'I]ﬂx

4. Behizont (8) with merozoites. 800x. )

— 1R
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Figures 5-6. Photomierographs of the parasitic stages of Isospora fm .
Labbé in the English sparrow.

. 8. Mature merozoites (me) in the gut contents, 1600x.
6. Mierogametocyte (mi) containing nuecleated pregametes. 800x. -~ = .

— 13 —



_ Figures 7-8. Photomierographs of the parasitic stages of Isospora lacazei
Labbé in the English sparrow. ' BT
7. Mature mierogametes inside the mﬁrug‘amﬂtocytﬂ (mt) 1600x. EETEREE
8. Mmrogametocyta {m1) uontammg -nucleated pruga.met.aa positive toFaulgon
nmlﬂarrsagent, 800z,

— 14 —



F1g-uru-a 9-10. photomierographs of the pmamt.m stagaa &E Isaspara m

' LahbﬁmthaEnghuhsparmw._ o

9. Mierogametocyte (mi) mth matura mmrngnmatau postive to Feulgen
nuelear. reagent 800x. -

10. Mierogametoeyte (mi) mth ma.f.ure m1mgamatraa pomf-lw t.o legan
nulear reﬂgont. 1600x.
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Figures 11—12 photommmgrnphazof f.ha paramtm at‘.a.ges of Isasj‘,-om
Labbé in the English apnrrow -

11l. A nearly mature maumgamet-auﬁrta (ma.} 800x.

12, Mature macrogametoeytes (ma). 800x.

— 16 —
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Figures 13-14. photomicrographs of the parasitic stages ol Isespora fmﬁi
Labbé in the English sparrow. | '

13. zygote (z) with diminished endosome. 800x.

14. Rounded up merozoites (me) in the epithelial cells. Oocysts (o). The
left one is veleasing from the epithelial cell. 800x.

— 17 —
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Figures 16-29. Line drawings of the parasitic stages of Isospora lacazei in
the English sparrow. 15. Early stage of parasite, inlhost ecell. §16. Schizont eon-
taining 4 premerozoites. 17. Schizont containing 8 premerozoites. 18. Schizont
Wwith merozoites. 19. Mature merozoites. 20. Microgametoeyte containing nucleated
pregametes. 21. Mierogametoeyte containing nuecleated pregametes at the perip-
hery. 22. Mature microgametes inside the microgametocyte. 23. Maturs microga—
metes inside the mierogametoeyte at the periphery. 24. Microgametocyte econtai-
ning nucleated pregametes positive to Feulgen nuelear reagent. 25. Mierogamet—
oeyte containing mature mierogametes positive to Feulgen nuelear reagent.
26. Microgametes positive to Feulgen nueclear reagent at the periphery of the

microgametocyte. 27. A mature nacrogemetocyte. 28. A zygote. 29, A newly
formed oocyst. : '

- 18 —



