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ABSTRACT

Organisms recorded in this account as contaminants of blood smears mclude
flagellates of the genera Monocercomonoides and Chilomastix, bacteria resembling
Eperythrosoon, and a vegetable cell resembling a Sarcocystis spore. Attention 1s
drawn to errors which could result from describing material found in blood smears
prepared by field assistants, without full knowledge of the manner and circum-
stances of collection.

The material discussed in this account was obtained during a study of the blood
parasites of animals of New Zealand, extending over the period 19479,

[ have pleasure in acknowledging the assistance of Mr. R. 1. Kean, who made
the preparations from wallabies, and of Mr. W. H. 1. Dawbin, who made thosc
from whales.

Eperythrozoon-LIKE Bobigs (Text-hgure 1).

Blood smears were taken from 50 Austrahian black-tairled wallabies, I allabia
ualabatus (Lesson and Garnier), shot at \Waimate in July, 1947, Those from seven
animals proved to contain numerous bodies resembling E pervthrozoon Schilling.
The bodics are in the form of rings occurring cither free in the plasma (Text-hg. 1.

TEXT-FIGURE |

| —Erythrocvte of Hallabia walabatus,
2—Free Epervthrozoon-like hodies.
J and 4—Epiervthrocvtie peryvthrozoon-hke bodies.

Fig. 2) or attached to the outer surface of ervthroceytes (Text-hg. 1, Fags. 3 and 4).
They stain reddish-purple with Giemsa, the free forms often having hghter
staning maculations (Text-hg., 1, Iag. 2). Epiervthroevtic forms stain more
intensely on the side in contact with the red cell, as Tvzzer (1942) states to be
the case for Epervthrozoon varians. The greatest diamceter of these bodies ranges
from 1.0x to 3.3p. Wemnman (1944) claims that members of the genus E pervthro-
soon do not exceed 2.0p i diameter, The rings of Epervthrozoon are characteris-
tic:.’:lly dehicate structures, Dinger (quoted by Wemman)  esttimating the non-
staining central zone of E. coccoides to occupy 80 per cent. of the total area of
the organism. In the more massive ring bodies from I allabia walabatus, the central
clear zone occupies only 6 per cent. 1o 15 per cent. of the total area.

*These observations were made in the course of studies undertaken with the aid of a
New Zealand Umversity Research IFund Fellowship.
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All scven infected preparations are heavily contaminated with various bacteria.
At first sight some of these could casily be confused with the solid discs and rods
which accompany the rings of Eperythrozoon, but the manner of their occurrence
in_clumps, often associated with partly-laked areas of the smears, adjacent areas
being clean and free from bacteria, points to external contamination. All the
wallaby smears were prepared by an investigator working under trying field con-
ditions, and I was subsequently informed that many of them had been made
directly from shot wounds. Wenyvon (1926) emphasizes that films made under
such conditions almost always become contaminated with bacteria from the skin or
wounded intestine. No Epecryvthrosoon-like bodies were found in any of the un-
contaminated smears forwarded. These hodies are thus regarded as bacterial
artefacts which entered the blood from some external source during the preparation
of the smears concerned. Numbers of the bodies. having become attached to the
outer surfaces of the erythrocytes, bear a superficial resemblance to epierythrocytic
forms of Eperythrozoon. They may he distinguished from organisms of this genus
by their appreciably greater size and the much smaller area of the central clear
zone 1 relation to the total arca of the body.

BACTERIA AND A SPIROCHAETE (Text-figure 2).
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TEXNT-FIGURE 2

Bacteria (1-4) and a spirochaete (5)
from whale bloed. 6—Erythrocyte of
Meuyaptera nodosa.

Smears of the peripheral blood of three of four specimens of the humpback
whale, Megaptera nodosa (Bonaterre), obtained at Tory Channel whaling station

-

during June, 1948, were found to contain great numbers of bacteria. Streptococct
(Text-fig. 2, Fig. 1), cocci (Text-fg. 2. [igs. 2, 3. c¢te.). and bacilli ( Text-fig. 2.
Fig. 4), also a single spirochacte (Text-fig. 2, Fig. §). were encountered.

All the bacteria stain a dense blue with Giemsa, The cocei range in diameter
trom 0.8u to 1.7u, and closely resemble the bodies described by Laurie (1933)
as X organisms.  Lauric found his organisms in all samples of blood which he
took from adult and foetal blue and fin whales, describing them as having an
indefinite but approximately  spherical shape, and a diameter of from 0.5u to
2.0p. Although not overlooking the possibility that their presence in the blood
might have resulted from post-mortem contamination. he advanced 2 theory that
they might be responsible for a kind of nitrogen “fixation.” their presence in the
blood thus serving to protect the whale from caisson sickness. Subsequently, how-
cver, Laurie (1935) stated that further research had failed to support his
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hypothesis, and Scholander (1940) could find no X organisms in blood drawn
from whales immediately after death. The latter author often saw bacteria in blood
from older carcases, and he observed numerous cocci in blood from a sperm
whale which had been dead for some time,

A smear from one of the examples of Megaptera nodosa studied at Tory
Channel is completely free from bacteria. It shows no signs of external contanuna-
tion, but the other three, in which the bodies resembling Lauric’s X organisms
are present, are all obviously contaminated. Dried globules of fatty material arc
present, and it is in the vicinity of these that the densest concentrations of bacteria
occur. Smears of the blubber itself contain very great numbers of bacteria similar
in every respect to those occurring in the blood. It is to be expected that the blood
of harpooned whales will often come to contain immense numbers of bacteria,
in addition to other contaminants, as a conscquence of the organic destruction
wrought by the explosion of the charge. Bacteria from the alimentary tract, from
other internal sources, or from the surface of the body might well become
widespread in the circulatory system during the time clapsing between  the
explosion of the charge and the failure of heart action. One spread through the
bloodstream, these organisms would multiply rapidly enough to he present in great
numbers by the time the whale hecame accessible to a biologist working on
factory ship or at a shore basc. Even blood taken directly from vessels under
sterile conditions would then, of course, be contaminated. This hypothesis affords
an explanation for the presence of bacteria and a spirochacte in the blood prepara-
tions from the humpback whale. The single example of this species recorded as
having a normal blood picture was, like some of the whales examined by Scholan-
der, dealt with before bacteria introduced into the bloodstream had had time to
multiply throughout the vessels.

Monocercomonoides axp Clnlomast v,

During October, 1947, 137 sheep (Owis aries 1.0) were exannned at the Welling-
ton City Corporation abattoirs. In the majority of cases, smears were made directly
from the hearts of freshly slaughtered ammmals, but a meat mmspector who was
assisting me made a number of preparations from blood dripping from the necks
of hung and gutted carcases. Sceveral of these latter smears proved to contan
numerous flagellates referable to the genera Monocercomonordes and Chilomastiy.
These protozoans commonly form part of the fauna of the lower intestine of
various animals. Having gained access to the blood when the posterior end of the
rectum was scvered, they must have been carried down to the neck when the
carcascs were hung up. Intestinal protozoa are best prepared for study by wet
fixation, followed by staining utilizing onc of the “never-dried™ techniques. As the
material in question was mmtended for the study of hacmatozoa, the smears were
air-dried, fixed in methyl alcohol, and stained with Giemsa. Consequently, the
flagellates arc so poorly fixed and stamed that hittle more than their generic
features can be made out. All the examples of Manocercomonoides are too hadly
hypertrophied for measurement, and nuclear detail cannot be distinguished. Four
flagella originate in pairs from two blepharoplasts, which are situated in front of
the nucleus and connected to cach other by a rhizoplast. From one of the blepharo-
plasts, a fine axostyle runs back to the posterior end of the bodv. The Chilomastix
has an ovoidal body, averaging 8p by 6p, and tapering sharply posteriorly
to a slender caudal process some 5p in length, The cytostome lies in the anterior
two-fifths of the bodv, and a few examples seen contain ingested bacteria. Three

subequal anterior flagella are present, the length of these being somewhat less
than that of the body.
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Apart from the presence in them of flagellates, the smears bear remarkably
little evidence of contamination, considering their origin. This provides an excellent
example of the dangers attendant upon describing material from preparations
collected by others, without full knowledge of the circumstances of collection.
Other investigators have recorded various intestinal flagellates as contanminants in
blood. Martoglio (1917) went so far as to establish a new genus, Hacmatricho-
monas, for trichomonads from this source. \Wenyon (1926) and Cooper and Gulati
(1928) have summarized the references dealing with trichomonads in blood smears.
There are no grounds for aceepting any of the cases recorded as other than
cxamples of the adventitions invasion of the circulatory svstem by intestinal
Hagcllates.,

VEGETARLE Crirs Resenenixa Hagvarozoa (Text-Agures 3 and 4).

TEXT-FIGURE 4

\egetable cell superficially re-
sembling a spore of Narcocystis,
trom a blood smear of Porphy-

TEXT-FIGURE 3

Vegetable cell from a blood smear of rio poliocephalus. An erythro-
Cxanus alralus. Two eryvthrocyvtes fie- cyvte s figured for size com-
ured for size comparison, parison,

A large number of blood smears were taken from game birds shot in the vicimity
of Lake Wairarapa during May, 1947, Many of these were obtained by approach-
Mg sportsmen for permission to examine the bires they had <hot. Most of the
shooters were unwilling for a dissection to he carried out to allow blood to he
obtamed from the heart, so that smears usually had to bhe prepared from a
superficial vessel or from shot wounds., Thus many of the preparations became
contaminated with vegetable cells and hacteria. One dividing vegetable cell (Text-
hg. 3). found in a smear from the \ustralian black swan Cvgnus atratus (Latham),
has (as scen in a Giemsa preparation ) hght blue evtoplasm and two red-staining
nucler. This cell hears a remarkably close resemblance to an artefact deseribed by
Bousticld (fig. reproduced by \Wenvon, 1923) from splenie smear from a case
of kala-azar in the Sudan.

Text-hg. 4 illustrates another vegetable eell, probably a fungal spore, from
blood smear from a pukeko, Poryphvrio poliocephalus (\Vicillot). This cell (Giemsa
preparation) is hounded by i red-staining capsular wall and has o deep red “polar
cap at cach end. The evioplasm has a maculated appearance, and s divided into
three clearly demarcated blocks, 1t is stained deep blue, and containg a number of
deep red grimules, The organism resembles spore of Sarcocystis in its shapwe
Ccurved, one end heing more pointed than the other ). in its measurements (15,9,

by 4.0p). and in having polar caps. Spores of - Sarcocvstis, however, are not
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three-chambered. Careful focusing established that the organism in question had
alighted on the slide following smearing, for it 1s in sharpest focus at a level above
that of the plasma on which it rests.
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