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Abstract
          

          

            
Organisms recorded in this account as contaminants of blood smears include flagellates of the genera 
Monocercomonoides and 
Chilomastix, bacteria resembling 
Eperythrozoon, and a vegetable cell resembling a 
Sarcocystis spore. Attention is drawn to errors which could result from describing material found in blood smears prepared by field assistants, without full knowledge of the manner and circumstances of collection.
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The material discussed in this account was obtained during a study of the blood parasites of animals of New Zealand, extending over the period 1947–49.

            
I have pleasure in acknowledging the assistance of Mr. R. I. Kean, who made the preparations from wallabies, and of Mr. W. H. I. Dawbin, who made those from whales.
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Eperythrozoon-
Like Bodies (Text-figure 1).

            
Blood smears were taken from 50 Australian black-tailed wallabies, 
Wallabia ualabatus (Lesson and Gamier), shot at Waimate in July, 1947. Those from seven animals proved to contain numerous bodies resembling 
Eperythrozoon Schilling. The bodies are in the form of rings occurring either free in the plasma (Text-fig. 1,


[image: Text-figure 1]

                  
Text-figure 1

1—Erythrocyte of 
Wallabia ualabatus.

2—Free 
Eperythrozoon-like bodies.

3 and 4—Epierythrocytic 
Eperythrozoon-like bodies.


Fig. 2) or attached to the outer surface of erythrocytes (Text-fig. 1, Figs. 3 and 4). They stain reddish-purple with Giemsa, the free forms often having lighter staining maculations (Text-fig. 1, Fig. 2). Epierythrocytic forms stain more intensely on the side in contact with the red cell, as Tyzzer (1942) states to be the case for 
Eperythrozoon varians. The greatest diameter of these bodies ranges from 1.0μ to 3.3μ. Weinman (1944) claims that members of the genus 
Eperythrozoon do not exceed 2.0μ in diameter. The rings of 
Eperythrozoon are characteristically delicate structures. Dinger (quoted by Weinman) estimating 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 
Wallabia ualabatus, the central clear zone occupies only 6 per cent. to 15 per cent. of the total area.

            


            
All seven infected preparations are heavily contaminated with various bacteria. At first sight some of these could easily 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 conditions, and I was subsequently informed that many of them had been made directly from shot wounds. Wenyon (1926) emphasizes that films made under such conditions almost always become contaminated with bacteria from the skin or wounded intestine. No 
Eperythrozoon-like bodies were found in any of the un-contaminated smears forwarded. These bodies 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 be distinguished from organisms of this genus by their appreciably greater size and the much smaller area of the central clear zone in relation to the total area of the body.
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Bacteria and a Spirochaete (Text-figure 2).

            

              

[image: Text-figure 2]

                  
Text-figure 2

Bacteria (1–4) and a spirochaete (5) from whale blood. 6—Erythrocyte of 
Megaptera 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. Streptococci (Text-fig. 2, Fig. 1), cocci (Text-fig. 2, Figs. 2, 3, etc.). and bacilli (Text-fig. 2, Fig. 4), also a single spirochaete (Text-fig. 2, Fig. 5), were encountered.

            
All the bacteria stain a dense blue with Giemsa. The cocci range in diameter from 0.8μ to 1.7μ, and closely resemble the bodies described by Laurie (1933) as X organisms. Laurie 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 0.5μ to 2.0μ. Although not overlooking the possibility that their presence in the blood might have resulted from post-mortem contamination, he advanced a 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, however, Laurie (1935) stated that further research had failed to support his



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 
Meyaptera nodosa studied at Tory Channel is completely free from bacteria. It shows no signs of external contamination, but the other three, in which the bodies resembling Laurie's X organisms are present, are all obviously contaminated. Dried globules of fatty material are 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 consequence 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 elapsing between the explosion of the charge and the failure of heart action. One spread through the bloodstream, these organisms would multiply rapidly enough to be present in great numbers by the time the whale became accessible to a biologist working on a factory ship or at a shore base. 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 spirochaete in the blood preparations 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 Scholander, dealt with before bacteria introduced into the bloodstream had had time to multiply throughout the vessels.
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Monocercomonoides
              
and
              
Chilomastix.

            
During October, 1947, 137 sheep (
Ovis aries L.) were examined at the Wellington City Corporation abattoirs. In the majority of cases, smears were made directly from the hearts of freshly slaughtered animals, but a meat inspector who was assisting me made a number of preparations from blood dripping from the necks of hung and gutted carcases. Several of these latter smears proved to contain numerous flagellates referable to the genera 
Monocercomonoides and 
Chilomastix. 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 severed, they must have been carried down to the neck when the carcases were hung up. Intestinal protozoa are best prepared for study by wet fixation, followed by staining utilizing one of the "never-dried" techniques. As the material in question was intended for the study of haematozoa, the smears were air-dried, fixed in methyl alcohol, and stained with Giemsa. Consequently, the flagellates are so poorly fixed and stained that little more than their generic features can be made out. All the examples of 
Monocercomonoides are too badly 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 each other by a rhizoplast. From one of the blepharoplasts. a fine axostyle runs back to the posterior end of the body. The 
Chilomastix has an ovoidal body, averaging 8μ by 6μ, and tapering sharply posteriorly to a slender caudal process some 5μ in length. The cytostome lies in the anterior two-fifths of the body, 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.

            


            
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 contaminants in blood. Martoglio (1917) went so far as to establish a new genus, 
Haematrichomonas, 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 accepting any of the cases recorded as other than examples of the adventitious invasion of the circulatory system by intestinal flagellates.
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Vegetable Cells Resembling Haematozoa (Text-figures 3 and 4).

            

              

[image: Text-figure 3]

                  
Text-figure 3

Vegetable cell from a blood smear of 
Cygnus atratus. Two erythrocytes figured for size comparison.


            

            

              

[image: Text-figure 4]

                  
Text-figure 4

Vegetable cell superficially resembling a spore of 
Sarcocystis, from a blood smear of 
Porphyrio poliocephalus. An erythrocyte is figured for size comparison.


            

            
A large number of blood smears were taken from game birds shot in the vicinity of Lake Wairarapa during May, 1947. Many of these were obtained by approaching sportsmen for permission to examine the birds they had shot. Most of the shooters were unwilling for a dissection to be carried out to allow blood to be obtained from the heart, so that smears usually had to be prepared from a superficial vessel or from shot wounds. Thus many of the preparations became contaminated with vegetable cells and bacteria. One dividing vegetable cell (Text-fig. 3), found in a smear from the Australian black swan 
Cygnus atratus (Latham), has (as seen in a Giemsa preparation) light blue cytoplasm and two red-staining nuclei. This cell bears a remarkably close resemblance to an artefact described by Bousfield (fig. reproduced by Wenyon, 1923) from a splenic smear from a case of kala-azar in the Sudan.

            

              Text-fig. 4 illustrates another vegetable cell. probably a fungal spore, from a blood smear from a pukeko, 
Paryphyrio poliocephalus (Vieillot). This cell (Giemsa preparation) is bounded by a red-staining capsular wall and has a deep red "polar cap" at each end. The cytoplasm has a maculated appearance, and is divided into three clearly demarcated blocks. It is stained deep blue, and contains a number of deep red granules. The organism resembles a spore of 
Sarcocystis in its shape (curved, one end being more pointed than the other), in its measurements (15.9μ by 4.0μ), and in having polar caps. Spores of 
Sarcocystis, however, are not



three-chambered. Careful focusing established that the organism in question had alighted on the slide following smearing, for it is in sharpest focus at a level above that of the plasma on which it rests.

          








Victoria University of Wellington Library




Artefacts from Blood Smears

Literature Cited



      

        

          
Literature Cited
        

        
          

            
              
Cooper, H.
            , and 
A. N. Gulati
            , 1928: Occurrence of trichomonad flagellates in the blood stream of fowls. 
Agr.Res.Inst.Pusa, Bull. 173, 1–9.

          

            
              
Laurie, A. H.
            , 1933: Some aspects of respiration in blue and fin whales. 
Discovery Repts., 7, 363–406.

          
—, 1935: Physiology of whales. 
Nature, 135 (3420), 823.

          

            
              
Martoglio, F.
            , 1917: Su di un nuova genere di parassiti del sangue. 
Annali d'Igene, 27, 561.

          

            
              
Scholander, P. F.
            , 1940: Experimental investigations in the respiratory function in diving mammals and birds. 
Hvalradets Skrifter, 22. 1–131.

          

            
              
Tyzzer, E. E.
            , 1942: A comparative study of Grahamellae, Haemobartonellae, and Eperythrozoa in small mammals. 
Proc.Amer.Phil.Soc., 85 (4), 359–98.

          

            
              
Weinman, D.
            , 1944: Infectious anemias due to 
Bartonella and related red cell parasites. 
Trans.Amer.Phil.Soc., n.s., 33 (3). 243–350.

          

            
              
Wenyon, C. M.
            , 1923: "Maemogregarines" in man, with notes on some other supposed parasites. 
Trop.Dis.Bull., 20 (7), 527–50.

          
—, 1926: Protozoology. London, Baillière, Tindall and Cox. Vol. II, ix + 779–1563.

        
      

    



etexts/Vic16Zool/Vic16Zool001a(h280).gif





etexts/Vic16Zool/Vic16Zool002a(h280).gif
eoogoeo_oﬂonn-
02 o3






etexts/Vic16Zool/Vic16Zool004b(h280).gif





etexts/Vic16Zool/Vic16Zool004a(h280).gif





tm/scholarly/tei-NZETC-About-copyright.html





Victoria University of Wellington Library





Copyright and Conditions of Use



				
Copyright and Conditions of Use


				

					
In Copyright


					
Where a text is in copyright, all text and images are copyright to the original authors and/or publisher. In copyright texts and images are made available for non-commercial use only. All forms of electronic or print re-sale or re-distribution are forbidden without written permission, please contact us.


					
Currently, a text is shown as in copyright when there is no Creative Commons License visible in the sidebar, and a link to this page is presented.


				

				

					
Creative Commons Share-Alike license


					
Where the original text is out of copyright it is our policy to provide the digitised version under a 
New Zealand Creative Commons Attribution Share-Alike License (CC BY-SA).


					
The Creative Commons Attribution Share-alike license allows anyone to re-use material in our texts under the following conditions:


					

		attribution to the source of the material is included by marking the material with the collection name ("The New Zealand Electronic Text Collection") and the link to the material as found on our website;


		the re-use of the material is licensed under the same license, allowing others to further re-use the material. This means that the re-use of the material must be marked with the same Creative Commons license.




					
Use of the Creative Commons Attribution Share-alike license allows us to make material freely available to the community for re-use, and also ensures that:


					

		any errors in the material can be traced back to the Victoria University of Wellington Library as the originator of the digital reproduction;


		such material continues to be freely available to the community after subsequent re-use.




				

				

					
Examples of Reuse under Creative Commons Share-Alike license


					
We encourage the re-use of Creative Commons Share-Alike licensed NZETC material. Examples of re-use include:


					

		Multiple entries in the 
Mix and Mash competitions run by DigitalNZ


		Blog posts, such as this one about the 
Cyclopedia of New Zealand by IwiKiwi


		Books and other publications


		Museum displays




				

				

					
Other Creative Commons Licenses


					
More restrictive Creative Commons licenses may be used in the cases of copyright texts where the copyright holder is amenable to using a Creative Commons license. You will need to refer to the license text (available by clicking on the CC license logo) for the specific restrictions and re-use allowed.


				

				

					
Statement of Liability


					
While we have sought to ensure there are no intellectual property rights in the material that would prevent copying and other re-use, please note that material on this website marked with a Creative Commons license is released on an as-is basis and with no representations or warranties of any kind, to the greatest extent permissible by law. Subject to any liability which may not be excluded or limited by law, the Victoria University Library shall not be liable on any legal basis (including without limitation negligence) and hereby expressly excludes all liability for loss or damage howsoever and whenever caused to you.


				

			




cover.gif
Artefacts from Blood Smears’
MARSHALL LAIRD, MSc., PhD., Department of Zoology,

Tssued 1st December, 1951

ABSTRACT

Organisms recorded i his account a< contaminants ui bl sears include
Augelstes of the geners Mmotercomanoiics and Chionast, bictert resembin:
Epersthrozoon, and & vexetable <l rsembing a Sarcocysii spore. Atcntion =
it . crrors hich Sunld resul frum dexcrbivg materal found n Lol e
Drepared by eld ascisante, without ol Fmuaiedse of he e i crcm.
Sances of collction

The matrial diseusserd in this sccount was abtained during s stady of the Do
parasites of animals of New Zealand, extending over the period 193749,

T have pleasure in acknowledging the assistance of Mr R, 1 Kean, who nade
the preparations from wallabics, and of Me. W. 11 Dawhin, who nide those
from whales.

Eperythrozoon-iaxe Bovies (Textfigure 1)

Blood smears were taken from 50 Austrabian black-tailed_wallabies, 1'allabin
walabotus (Lesson and Garnier), <hot at Wainiate i July, 1947. Those from scven
amimal~ proved to contain muncrons bodics rescmbling Eperyifirozion Schilling.
The bodivs are in the form of rings oceurring cither free in the' plasma (Textfie. T

Terrccas |
I—Ersthiveste of Wallabia vatabute

2Frie Eperiozain i hodier

St S Epersihrozan ke s

Fig.2) o attached o the outer surface of erythroeytes (Testig. 1. Figs, 3 and 41
They stain. reddish-purple with Giona, the free forms often having lighter
stining maculations. (Textg. 1. Fig' 21, Epiersthrocetic forns st morc
intensely ‘on the side i contat, with the red cel, ae Tzer (1942) states 1o b
the casc for Epervihrozoon surians. The grcatest dimcicr of these hodics ranges
from 10, 10 335 Weinmman (1944 ol that memlrs of the genns £ persthra
Z00m do ol exced 20 i diamcter. The rings of J:perthrozoon e characteris-

Alicate siructares, Dinger (quotcd by Wean oximating the non.
staining contral zome of . cocroidcs 10 oceupy 80 per e of the il arca o
the organiam. In the morc nissve rng budics from 11 alibia woabutns, the contral
clar zone okcupics ol G por cont 1 15 per e, of the total arca

“Lhes

sertions were made i the consse of studies wndertoken with the it of o
News Zeakand Universie Rescarch Fund Felonship






