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INTRODUCTION 

Flying squirrels are a group of interesting 

semi-arboreal mammals which have attracted the attention of many 

v/orkers from time to time for their raultiplicity of infection in 

blood. A good deal of work has been done on malaria-like parasi

tes belonging to genera Hepatocystis and Rayella ( Chatterjee,et 

al̂ . ,1970; Dasgupta, 1965,1967; Dasgupta & Chatterjee, 1969; Dasgupta 

& Pal, 1974; Dasgupta,.et al.,.1970,1971; Pal S Dasgupta, 1974,1976; 

Ray,1949,1960.). 

Besides above, Trypanosoma^ Hepatozoon and 

microfilariae have also been observed in the blood of flying 

squirrels ( Chatterjee,fefc. al.,1970; Dasgupta,1965; Dasgupta,et al., 

1967 ; Sinha ffi Dasgupta,1978). 

m the present work observation; on some 

parasites from the blood of flying squirrels collected in 

Darjeeling C altitude 200Q - 2010 m-),West Bengal, India,are 

described. 
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REVIEW OF LITERATURE 

A. Trypanosoma 

Trypanosomes belonging to" sub-genus Herpetosoma 

Dbflein,1901 was recorded from peripheral blood of a nxmber of 

ground scfuirrels but there was hardly any report of their occurr

ence in flying squirrels. 

WORK DONE IK INDIA. 

Chatterjee,et al,„(1970) reported trypanosomes 

in the blood of a Himalayan flying squirrel (Petaurista magniflcus). 

Sinha & Dasgupta (1978) recorded Trypanosoma sp. from peripheral 

blood of Petaurista nobilis nobilis. 

B:. Hepatozoon 

Hepatozoon was described from a number of mammals 

including the ground squirrels. However,no named snecies of 

HepatOEOon were described from flying sqxiirrels so far. 

WORK DONE IN INDIA. 

^ Hepatozoon from the flying squirrel (Pteromys 

petaurista). was first recorded by Donovan (cited by Wenyon, 1926) .. 

Dasgupta (1965) recorded Hepatozoon in the leucocytes of Petaurista 

magniflcus collected in Darjeeling (altitude 2000 m),West Bengal. 

C,:.- Anaolasma 

Anaplasma was known to occur in various mammals 

but its occurrence in flying squirrels was unknown. 
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D.. Rickettsia 

Rickettsia was also reported from various 

animals but nothing was knovm from flying squirrels. 

E. Microfilaria 

Microfilaria from the blood of mammals inclu

ding ground squirrels was reported by diffe3:~ent workers but there 

was seldom any report of their presence in flying squirrels. 

WORK DONE IN INDIA. 

Dasgupta,et al./(1967). reported microfilaria 

in the blood andd internal organs of Petaurista maqnificus. 

Chatterjee.et al.,(1970) also recorded filarial infection in 

Petaurista maqnificus. Dasgupta/et al.,(197S) described an 

adult filarial worm/Pipetalonema laemmleri corresponding to above 

microfilariae noted in the above flying squirrel. 

MATBRIALS 

The following hosts were examined for blood 

parasites in their peripheral blood circulation. 

^' Petauriata nobilis nrobills (Gray) 

This is popularly knovm as "Gray's 

flying squirrel" belonging to family Sciuridae under Order Rodentia. 

It has a slender body with a long bushy tail. Body is deep maroon 

in colour with a bright yellow line which runs down the spine. 
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parachute is orange-yellow in colour. Proximities of 

limbs and tail tip are black. Under parts are rufous. 

It has an arboreal habit. It is distributed throughout 

Nepal and Darjeeling district of West Bengal. 

Pour specimens were collected from 

Darjeeling (altitude 2010 m ),West Bengal and examined. 

TWO of these were found to harbour Trypanosoma, "and Hepato-

zoon. 

2• Petaurista maqnificus(Hodgson) 

This is commonly known as "Hodgson's 

flying squirrel". It belongs to Family Sciuridaê i' under 

Order Rodentia. Body and head are chestnut in colour. 

Upper part is always darker than the parachute. Shoulders 

and both sides of body are very much yellow and pale. 

Dorsal hairs are darkish in colour at the base. Feet are 

chestnut or black in colour. Tail is rufous having a 

well defined black tip while lower parts are pale rufous in 

colour. Xt is distributed in ETepal ano Sikkim. 

Chatterjee et al.,(1970) examined nine 

3. 

adults and six young animals collected in and around Darjee

ling (altitude 2010 ml. Out of vrhich three adults and three 

youngs were found infected by Trypanosoma. These authors 

also noted microfilaria in the blood of flying squirrels; 



3.. Hylopetes alboniger (Hodgson) 

This is popularly known as 

"particoloured" flying squirrel. It belongs to Family 

Sciuridae under Order Rodentia. Dorsal surface is covered 

with grey hairs. Yentral surface is white. P̂ tagixim is 

blackish in colour. Tail is dorso-ventrally flattened. 

It is distributed throughout Eastern Himalaya. 

Two specimens were collected 

from Darjeeling (altitude 2000 m),West Bengal and examined. 

One of these was positive for Anaplasma^Rickettsia and micro

filaria in its peripheral blood. 

METHODS 

The following methods were adopted 

for the preparatidn of blood smears; and tissue sections for the 

study of the developmental stages of parasites in the vertebrate 

host. 
In flying squirrels,blood smears were 

drawn by puncturing the brachial vein of the fore-arm. 

Blood smears were stained v/ith Leish-

man's and Giemsa's stains.. 

iSmall pieces of tissue from liver, 

liing and spleen were fixed in Bouin's and Carnoy's fixatives. 

Tissue sections were stained in 

Heidenhain''s iron-haematoxylin and haematoxylin-eosin stains. 

Measurements of parasites were made 

from fixed and stained materials and Camera lucida drawings were 

made. Photomicrographs were also taken in some cases. 



O B S E R V A T I O N S 
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Trypanosoma in Elying Sqviirrel 

P a r a s i t e ETo. 1 . 

Trypanosoma (Herpetosoma); indictBn (L\ihe) 

(FIGS. 1 1 - 1 2 ) 

1906:w Trypanosoma indicvim Liihe, Menses. Handb. Tropenkrankh, 

3_. • ^^ ' TOdd> 1963,Arch. P r o t i s t e n k . , 107 :1 . 

1964. Trypanosoma ( H^rpetosoma ) indicimi (Ltihe) Hoare, J . 

P r o t o z o o l . , , 11 : 200. 

Occurrence 

The haemoflagellate was found in peripheral blood 

smears' of Himalayan flying squirrels, Petaurista magnificus 

(Hodgson) and Petaurista nobilis nobilis (Gray) collected at 

Darjeeling ( altitude 2010 m ) West Bfengal,India. 

Morphology 

The parasite exhibited only the trypomastigote forms 

in blood smears(. Figs. 1 - 12 ). These forms were monomorphic, 

small,elongate,slender and curved. Both the extremities were 

more or less pointed. Cytoplasm was homogeneous, light blue 

in colour and contained 3 - 5 vacuoles in some individuals (Figs. 

6,10 ). Nucleus was sub-spherical to ovoid pink in colour and 

placed more towards posterior part of the cell body. In a few 

cases, chromatins were localized on two poles of nuclear membrane 

(Figs. 7 - 8). Kinetoplast was sub-terminal,dot-like and 
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stained deep pink in colour. A trypomastigote<| Fig. 11) 

was seen to contain two kinetoplasts showing without any 

sign of division of nucleus. Flagellura arose from the 

base of kinetoplast extending along the border of undul

ating membrane and reached upto anterior end of body 

forming a short and free flagellum. Flagellum along 

withh undulating membrane formed 2 - 3 folds but in some 

individuals (Figs. 9-10) folds could not be detected. 

A single trypomastigote form (Fig. 12 )} was found in the 

process of binary fission ^with two kinetoplasts and two 

nuclei. 

Dimensions 

Measurements of forty trypanosomes were given 

below. 

Measurements ( in micrometers, /tun ) of Trypanosoma 

(Herpetosoma);. indicum iMhe 

Total length of body (including 

free flagellum)'. 

Length of cell body. 

Width of cell body. 

Eength. from posterior extremity 

to posterior border of kinetoplast . 1.1-2.8 1.8 

Range. 

20.9 - 25.5 

17.8 - 20.5 

1.3 - 2 .3 

Average 

23.1 

19 

1.8 



FIGURES-1 Ttypanosoma 

, 1 9 0 6 . 

r o m a t i n s on .ttwo 

netoplasts. 

mastigote. 

#ilfe' 
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Length from anterior border of kinetoplast 

to posterior border of nucleus. 4.7 - 7.4 5.9 

Length from anterior border of nucleus• 

to anterior extremity* 6,4-10.4 8.9 

Length of free flagellxrai. 2.9-5.5 4.1 

Length, of nucleus. 1 . 3 - 2 . 3 1.8 

Width of nucleus. 1 - 1 . 7 1.2 

Length of k ine top l a s t . . 7 / - 1.2 .9 

Width of nucleus. .3 - .7 .5 

ffiiclear index ( l e n g t h from pos t e r io r end 
to the centre of the nucleus/ centre of 

nucleus to the anterior extremity). .96 - 1.08 .95 

Kinetoplastic index (length from posterior 

end to the centre of '. nucleus / centre of 

kinetoplast to centre of nucleus). 4.23 -1.37 1.32 

Movement of parasite 

In citrate solution, trypanosomes were 

found to move actively. 

Discussion 

The parasite under report has been placed 

under genus Trypanosoma on account of a posterior kinetoplast 

and an undulating membrane. Blood smears of Petaurista 

magnificus previously prepared by Chatterjee.et al.,(1970) 



were also compared in this study and the haemoflagellates 

were found identical, and identified as Trypanosoma (Herpe-

tosomaX indiciim (LUhe) on the basis of the follov/ing 

characters. 

Parasites were small,elongate,slender and 

curved. Both the extremeties were more or less pointed. 

Cytoplasm was uniformly stained with vacuoles. Nucleus 

was spherical or oval and took a dark stain, Kinetoplast 

was dot-like or oval and stained darker than nucleus, 

parasite with.\ two kinetoplasts was present. 

However,the parasite did not show 

tv/o morphological types, a slender and a broad type in the 

peripheral blood smears as described by Todd in 1963, 

In contrast,only single morphological type was seen in this 

study • • V7hich was identical to broad type of Tbdd's material. 

Differences in morphometric measurements and 

in host range were also noted { Table.1) which are not 

sufficient for considering the . ' parasite as new one , 

-The parasite is,therefore,described as Trypanosoma (Herpetosoma) 

indicxmi (Luhe ,1906)-,, 

This is the first record of Trypanosoma 

(Herpetosoma) indicum (LUhe) from a host other than 

Funambulus Palmaruin (Linnaeus) , 
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Tr,ypanosomâ  Present 
(Herpetosoma ) 
• J- f-r"^ \ parasite 
mdicum (Luhe) 

as described by Todd 

(.1963). 

(Measurements in micrometers/ /Um) 

Total length of body (including-

free fl age Hum ) 

Length of cell body. 

Width of cell body. 

Length of free flagellxim. 

Length of nucleus . 

Width of nucleus. 

Length of kinetoplast. 

Posterior extremity to posterior 

l-cinetoplast. 

Anterior kinetoplast to posterior 

nucleus. 

jynterior nucleus to anterior 

extremity. 

Host. 

Range. 

22.76 -41.46 

19.74 - 33.84 

1.41 - 4.70 

3.76- 8.46 

1.41 - 3.05 

.89 - 2.35 

.47 - 1.41 

1.88 - 4.70 

2.82 - 8.463 

10.57 - 11.99 

Punambulus 

palmarum 

Range. 

20.9-25.5 

17.8-20.5 

1.3-2.3 

2.9 - 5.5 

1.3 - 2.3 

1 - 1.7 

.7 - 1.2 

1.1 - 2.8 

4.T - 7.4 

6 .8 - 10.4 

Pe taur i s t a 

magnlficus 

Pfetaurista nobi l j s 

nob i l i s 



182 

Dlaqnosis 

Family. Tiypanosoraatidae Doflein/1901' 

Single nucleus and a k ine top las t ; 

flagellum a r i s ing from base of k ine to 
p l a s t . 

Genus. Trypanosoma Gruby/1843. 

Kinetoplast pos t e r io r to nucleus; 

flagelliom forming outer margin of 

undulating membrane. 

Sub-genus, Herpetosoma Doflein^1901. 

Meditjm s i ze ; k ine top la s t sub-terminal . 

Specific cha rac t e r s , 

T'rypomastigotes exhib i t ing s ingle 

morphological type; measuring 20.9 Aunw 

25,5/um X 1.3/um - 2.3/um ; free f lage-

IJyUm 2.9/um - 5.5 Aim ; nucleus sub-cent

r a l ; k ine top las t sxib-terminal; reprodu

ct ion by binary f i s s i o n . 

The present pa r a s i t e i s referred t o as 

Trypanosoma (Herpetosoma) indicum (Luhe) 

Hosts. Pe taur i s t a maqnificus (Hodgson) 

^ Pgtaur i s ta nob i l i s nob i l i s (Gray). 

S i te of in fec t ion . Peripheral blood. 

Locali ty : Darjeeling ( a l t i t u d e 2010 m) ,West 

Bengal, India , 
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Hepatozoon in Flying squirrels 

Parasite No. 2. 

HepatozooTt n.sp. (d̂ ) 

( PIGS. 1 - 15 ) 

Occurrence 

The parasite was encoiintered in peripheral blood 

smears of flying squirrels,Petaurista nobilis nobilis (Gray) 

=^^ Petaurista magnificus (Hodgson) collected from Darjeeling 

(altitude 2010 m ),West Bengal,India. 

Morphology 

Parasites in peripheral blood were intra-leucocytic 

gametocytes which were at various stages of development. No 

extra-corpuscular form was seen. 

Gametocytes (Figs. 1 - 10 ) 

These were few in blood smears. Depending 

on their size, shape and staining properties only one morph

ological type was detected, 

Gametocytes were described as broad and oval 

form (Figs. 1 - 10 ). Young forms (Figs. ., 6/ , -10) were 

either oval or slightly bent at one pole and measured 11 /um -

13/uin X 4/um - 5.5/urn ( average 12/urn X 4.2/jm ). Cytoplasm 

was homogeneous, non-granular and stained light pink in colour. 

Average measurement of the nucleus was 6/um X 4/um. As 

development advanced, the parasites became encapsulated. 
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Mature forms (Figs. 1,'. - 5.. ) were broad and oval 

measuring 13.2/um - 14.5 Aim X 5.8/um - 7.5/um (average 

13.5/um X 6.3 Aim ). Cytoplasm was homogeneous or reti

culated/non-granular and stained very faintly. Nucleus 

was elongate or oval with irregular irf outline in some 

and stained deep pink. Average measurements of the 

nucleus was 7 /um X 4 /um. 

Measurements of Hepatozoon n.sp. (d) from two species 

flying squirrels. 

C Measurements in micrometers> Aim ). 

Range. Range. 

Length of parasite. 11-13.2 12-14.5 

4 - 6 6-7.5 Width of parasite. 

Length of parasite 
nucleus. 

Width of parasite 
nucleus. 

6 - 7.2 

3.5 - 4.5 

5 - 10.5 

3 - 5 

Host. Petaurista nobilis 

nobilis (Gray), 

Petaurista 

magnificus 

(Hodgson) 

Tissue phase 

No intra-erythrocytic schizont was 

encountered in peripheral blood smears. Parasites 
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showing early development in the spleen were however, 

fouad in serial sections of spleen. 

Trophozoites (Figs. 11 - 15 ) 

Early developmental stages were 

trophozoites (Figs. II - 12 ) in the capillaries of spleen. 

These were either ovoid or spherical in shape and measured 

5 yum - 9/um X 2.4/um - 7.8 Aim ( average 7/um X 4.4/jm ), 

Cytoplasm was homogeneous/non-granular,non-vacuolated and 

took up light eosin stain. Nucleus was round,terminal or 

sub-terminal and stained deep blue with haematoxylin. 

Sometimes an unstained area occurred around the nucleus (Fig. 

3 ) . Average measurement of the nucleus was 3 /um in diam

eter. A vacuole was also present around some trophozoites 

(Figs. 12 - 13 )). Late trophozoites (Figs. 14 - 15 ) were 

large and ovoid in shape measuring 10/um - 12.5/um X 5/um -

8/um ( average 11.2/um X 6.5/um )'. Cytoplasm was foamy in 

appearence and stained light pink with eosin. Nucleus 

was elongated and with dispersed chromatii, indicating the 

initial stage of division,terminal in position and stained 

deep blue with haematoxylin (Fig. 15 ) .. 

Effect of parasite on host cells; 

Invasion of this parasite caused linear 

hypertrophy of infected leucocytes as shovm in the following 

table (measurements in micrometers,/um ), 



FIGURES. 1 - 1 5 . Camera lucida drawings of Hepatozoon 

n.sp.( sL )• Pigs. 1 - 10. Gametocytes. 

Pigs. 11 - 12. Trophozoites in spleen section. 

Figs. 13 - 15. Developing trophozoites in spleen section. 

Pig, 15. Showing initial stage of division in spleen section, 
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Range. Average. 

Length of normal leucocytes. 11 - 16.5 12.7 

Width', of normal leucocytes. 7.8-12.8 10.7 

Length of normal leucocyte nucleus. 8.5~13 11 

V'fidth of normal leucocyte nucleus. 6.4-11 7.7 

Length of infected leucocyte. 12.5-24 17 

Width of infected leucocyte. 7.5 - 15 10 

Length of infected host cell nucleus. 10 - 22 13 

Width of infected host cell nucleus. 4.5- 12 7" 

Usually nucleus of leucocyte was 

markedly displaced to one side. Shape of hypertrophied 

infected cells depended on the position of the parasite and 

on thee displaced host cell nucleus. In some,host cell 

nucleus was seen in fragmented condition. 

Movement of parasite:: 

In citrate solution/parasites were 

found to move slowly within the host cells. 

Discussion 

Wenyon (1926) placed all the haemogreg-

arines of mammals in genus Hepatozoon Miller (1908). Levinê _ 
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et _al_./(1980) placed the genus Hepatozoon in the Family 

e 

Hepatozoidae of the sub order Adê Jî ina under the class 

Sporozoea, Schizogony in the spleen of flying squirrels 

has placed the present parasite under the genus Hepatozoon. 

Parasites from blood smears of 

Petaurista maqnifitiuus previously prepared by Dasgupta (1965) 

were compared with those found in the blood smears of 

Petaurista nobilis nobilis. All the parasites thus studied 

were considered identical though a slight variation in size 

could be noted. 

The ' parasite resembles Hepato

zoon petauri Welsh & Barling(1909), Hepatozoon sciuri (Coles, 

1914)' and Hepatozoon qriseisciuri ClarK (1958) in general 

configuration of gametocyte but differs sufficiently in other 

morphological characters and in host range as shown in the 

following table ( measurements in micrometers,/um), 

Hepatozoon Hepatozoon- Hepatozoon Hepatozoon 

2 (=Haemogregarina) n. sp. (d) 

Ijength of 

gametocyte. 5 - 8 

Width of 

gametocyte. 

Wfcfth of gametocyte 

nucleus. 

Length of gametocyte 

nucleus, -

sciurj, griseisciuri 
Oval, Curved, 
10 16 - 18 9.9-11.8 11-14,5 

2.5 - 4 4.5 

4.5 

3.3-4 4-7.5 

8 4-3.3 5-10.5 
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Tissue 

staqe. unknoxvn l i v e r , Ixing bone-marrow, 
& heart blood. liver & spleen. 

Invertebrate 

host. unknô /m. Ore hope as 

wickMami 

Vfertebrate 
h o s t , Pe taurgs Sciurus 

norfolcensis vulgaris 

Euhaemogamasus 

ambulans & 

Echinolaelaps 

echidnus 

Sciurus 

carolinensis 

spleen, 

unknown. 

Petaurista 

magnificus 

&. 

Petaurista 

nobllis 

nobilis 

It will be seen from the above table 

that the parasite under discussion can not be considered as 

identical with similar parasites described in other hosts. 

As such the parasite is considered new and is named Hepatozoon 

n.sp. (d) in this chapter. 
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Diagnosis: 

Family. Hepatozoidae WenyQnrl926. 

Schizogony in cells of internal organs 

of vertebrate host ; gametocytes in 

peripheral blood smears. 

Genus. Hepatozoon^Miller,1908. 

Intra-leucocytic ; non-pigraented parasite; 

schizogony in capillaries of spleen. 

Specific characters, 

Gametocytes exhibiting single morphologi

cal type ; broad oval foinn measuring 11 /am 

- 14.5 Aim X 4 Aim - 7.5 /am. 

Development in vertebrate host( Tissue 

phase) Trophozoites (5 Aim - 12.5 Aim X 

2.4 Aim - 8 Aim),, in the spleen. 

For the present the parasite is referred 

to as Hepatozoon n.sp. (d) . 

Hosts. Petaurista magnificus:(Hodgson) & 

Petaurista nobilis nobilig: (Gray) 

Site of infectionr:. Peripheral blood. 

Locality: Darjeeling ( altitude 2010 m). West Bengal, 

India. 
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0 0 0 

FIGURBSr U - 6:w Camera l u c i d a drawings of 

finaplasma margjna le T h e i l e r ^ l 9 1 0 and 

Anaplasma c e n t r a l e T h e i l e r , 1 9 1 1 , in 

e r y t h r o c y t e s ; 

1 - 2 . Anaplasma margin a l e 

3 , Doiible i n f e c t i o n by Anaplasma margin a le 

and'. Anaplasma cen-ferale 

^ ~ ^' Anaplasma c e n t r a l ^ 

fl!HWfllf!SSM;!SlSi«"^---igiS ." 
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jyiaplasma in Flying squirrel 

Parasite Nos. 3 & 4 

Anaplasma marginale Theiler, & 

Anaplasma centrale Theiler^ *, : ' ..' . 

(FIGS. 1 - 6 ) 
1 9 1 0 . $n§2l3^-iB^. Sa£ .g iEa le T h e i l e r , B u l l , S o c . P a t h , . e x o t . , 

1 : 1 3 5 . ; ' ' ' ^ '" 
1911. Anaplasma centrale Theiler,Mrector Vet. Res.,Union of 

South Africa, p.7. 

Occurrence 

The parasite was found in peripheral blood smears 

of a flying scfuirrel,Hylopetes alboniger (HodgsonJ collected 

from Darjeeling ( altitude 2000 m) ,West Bengal,India, 

Morphology 

Parasites were intra-erythrocytic and found in 

abundance in blood smears. Tv/o species of these parasites 

occurred as mixed infection in a single host. 

«̂ Anaplasma marginale Theiler.1910. 

These appeared as spherical chromatin 

granules which stained bright red with Leishman's stain-> 

measuring 0.2 - 0.40/um in diameter ( average 0.25 Aim ) 

(Figs. 1 - 3 ). These were found lying at the margin of 

red blood corpuscles and some individuals (Figs. 2 - 3 ) were 

present near to host cell limiting membrane. No cytoplasm 

was apparent. A parasitophorous vacuole was noticed (Fig.3), 



rg^ii 

Double infection was also seen where two species ( Anaplasma 

marginale and Anaplasma centraleX were found present, 

2. Anaplasma centrale Theiler^1911. 

These parasites were morphologically 

very similar to Anaplasma marginale which was differentiated 

b̂ " its central position in erythrocytes (Figs. 3 - 6 ). 

These measured 0.2/am - 0,5/um in diameter ( average 0,28/um) 

No cytoplasm was apparent but a parasitophorous vacuole was 

present ( Fig. 3 ). Spherical chromatin granule stained deep 

red in colour. 

Discussion 

Parasites under discussion belong 

to genus Anaplasma on account of the presence of spherical 

bodies in erythrocytes of flying squirrel and has been identi

fied as Anaplasma marqinale Theiler/1910 and Anaplasma centrale 

Theiler,1911 for the following considerations. 

Diagnosis of Anaplasma marginale is 

made usually on the presence of the marginal bodies in eryth

rocytes and no cytoplasm is apparent. 

Anaplasma centrale is characterized 

by its central position in erythrocytes and no definite cyto

plasm is present. 
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Eaveran & Pranchini (1914) recorded above 

tv70 species of genus Anaplasma from a large number of animals 

including rodents but there is no report of occurrence of 

these parasites from flying squirrel so far. 

This appears to be the first record of 

gjiaplasma marqinale and Anaplasma centrale from Hylopetes 

It̂ D onijger;. 

Diagnosis: 

Genus, itoaplasma Theiler/1910. 

Spherical chromatin body without 

apparent cytoplasm in the corpus

cles of vertebrates. 

Specific characters. 

Spherical marginal bodies in 

erythrocytes; staining bright red; 

spherical bodies at the centre of 

erythrocytes; staining deep red. 

The present parasites are identi

fied as itoaplasma marginale Theiler^ 

1910 and Anaplasma centrale Theiler, 
-•- • I Lii • J III I • • n i l , ' 

1 9 1 1 . 
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Host. Hylopetes alboniger (HodgsonJ 

Site of infection. Peripheral blood. 

Locality : Darjeeling ( altitude 2000 m), West Bengal, 

India. 

Rickettsia in Plying squirrel 

Parasite No. 5. 

Rickettsia sp. 

( , :: . PIGS.1 - 2) 

Occurrence 

The parasite was found in peripheral blood smears 

of a flying squirrel, Hylopetes alboniqer(Hodgson) collected 

in Darjeeling ( altitude 2000 m ),West Bengal,India. 

Morphology 

Paras i tes were in t r a - l eucocy t i c and detected in 

blood smears. These were rod-shaped,e i ther s t r a i g h t or 

s l i g h t l y cuarved,deep pink with Leishraan's stain,measuring 

0.08/am - 1.5/am X 0.33/am - 0.66/um ( average 1.1/lom X 4/um) 

No cytoplasm was apparent. Paras i t es showed mul t ip le 

infect ion in white blood corpuscles (Figs. 1 - 2 ) . 
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^ 

^ 

FIGURES' H. - 2. Camera lucida drawings of 

Rickettsia sp. 
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Discussion 

Parasite under discussion belongs to genus 

Rickettsia Rocha-Lima,1916 on account of the presence of minute 

rod-shaped structures in white blood corpuscles of flying squi-

rrel. The relevant literature on this subject reveals that 

there is no report of occurrence of Rickettsia from flying 

squirrels so far. 

This appears to be the first record of Rickettsia 

£^om Hylopetes alboniger (Hodgsonj. 

Diagnosis : 

Genus. Rickettsia Rocha-Lima, 1916, 

Intracellular; minute rod-shaped 

structures in the leucocytes of 

vertebrate host. 

The present parasite is identified 

as Rickettsia sp. 

Host. Hylopetes•alboniger CHodgson ) 

Site of infection . Peripheral blood. 

Locality : Darjeeling^ ( altitude 2000 m ), 

West Bengal, India. 
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Microfilaria in Flying squirrels 

parasite iTo. 6. 

(; . :.:: . FIGS.I — 2) 

Occurrence 

This larval nematode v/orm was found in perip

heral blood smears of a flying squirrel, Plylopetes alboniger 

(Hodgson_i collected in Darjeeling (altitude 2000 m). West 

Bengal/ India. 

Morphology 

Larval nematodes were extra-cellular and found 

in abundance in blood smears (Figs, 1 - 2 ). These were 

unsheathed,long,slender and much coiled. Anterior: part 

was knob-like while the posterior:part was slightly pointed. 

Cephalic space was short and in some containing a few sparse 

nuclei. No stylet was present. Nuclei were crowded 

and extended upto the tip of tail. Nuclear columns were 

interrupted by considerable gap at the fixed points. 

Nuclei took up deep pink colour. 

Dimensions 

The measurements of thiry microfilariae were 

given in the following table ( measurements in micrometers, 

/um ):. 



m 

r . X 500 2 . X 480 

PIGURETS 11 - 2, Photomicrographs of microfilariae. 
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Range, Average. 

Total length of body. 5 7 - 8 8 70 

Width of body. 3.2-5.5 3.6 

Anterior part to excretory pore. 17 - 30 24 

Excretory pore to anal pore, 31 - 40 33 

Anal pore to tip of tail. 8-17 12 

Discussion 

The parasite under report is identified 

as a larval nematode viz., microfilaria on account of the 

presence of nerve ring,excretory pore,excretory cells and 

anal pore. The specific determination can not be made in 

the absence of adult forms. 

This appears to be the first record of 

microfilaria from Hylopetes alboniqer ("Hodgsonj. 

Host. Hylopetes alboniger (Hodgsonj 

Site of infection. Peripheral blood plasma. 

Adults. Unknown. 

Locality: Darjeeling ( altitude 2000 m ), 

West Bengal,India. 
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Microfilaria in Flying squirrel 

Parasite NO*7. 

( :: .. i, :: .. FIGS.I -2 ) 

Occurrence 

The parasite was encountered in blood smears of 

a filing squirrel^ Petaurista magnificus ( Hodgson ), 

collected from Darjeeling (altitude 2010 m),West Bengal, 

India. 

Morphology 

Microfilariae (. Figs. 1 - 2 ) were extra-corpus

cular and lying inn blood plasma. These were also unsh

eathed, long, slender and coiled. One end of the worm was 

rounded and the other end is pointed. Body was filled up 

with nuclei which stained deep pinK in Leishman's stain. 

Cephalic space contained sparse nuclei. Nuclei were 

extended upto the tip of tail. Nuclear columns were 

interirupted by considerable gap at the fixed points; Mr 

unstainable part was seen at the posterior third of the bo 

body with one or more nuclei at lateral margins. 

Dimensions 

The measurements (in micrometers, /am ) of twenty 

five microfilariae were given in the following table. 



V. X 428. 2. X 320. 

FIGURES 1 - 2 Photomicrographs of microfilariae. 



198 

Total length of body. 

Width of body, 

in te r ior part to excretory pore. 

Excretory pore to anal pore. 

Anal pore to tip of tail. 

Range, 

68 - 95 

3 - 5 

20 - 32 

33 - 45 

10 - 18 

Average, 

76 

4 

25 

39 

11 

Discussion 

Parasite under discussion is identified 

as microfilaria because of the presence of nerve ring, excre

tory pore and anal pore. For the present the microfilaria 

is tentatively identified as Dipetalonema laemmleri,described 

from Petaurista maqnificus (Hodgson ) by Dasgupta, e1: al,, (1978) 

Host, petaurista maqnificus ( Hodgson) 

Site of infection. Peripheral blood plasma. 

Locality: Darjeeling ( altitude 2010 m), 

West Bengal, India, 
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CHECI^IST OP Trypanosoma^ Hepatozoon, Anaplasma^ Rickettsia 

and I4ICR0FILARIA OF FLYING SQUIRRELS IN INDIA. 

( * indicates new speciAs described in the thesis, ) 

( ** denotes new host record.) 

Family. Trypanosomatidae Doflein,1901. 

©fenusi Trypanosoma Gruby,1843. 

Sub-genus. Herpetosoma Doflein/1901. 

1. Trypanosoma (Berpetosoma) sp. Chatterjee/ 

et al., (1970). In the blood of 

Petaurista magnificus(Hodgson)/ 

collected from DarjeelingCalti -

tude 2010 m),West Bengal. 

2. Trypanosoma (Eferpetosoma) sp. Sinha & Dasgupta, 

1978. ^ In the blood of Petaurista 

nobilis- nobilis:-(Gray),collected 

from Darjeeling ( altitude 2010 m) 

West Bengal. 

, ** 3. Trypanosoma (Hferpetosoma) indicum Ltlhe, 1906. 

In the blood of Petaurista magnificus 

(Ebdgson) and Petaurista nobilis 

nobilis:(Gray),collected from Darjeeling 

(altitude 2010 m). West Bengal. 
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Family. Hepatozoidae Wenyon, 1926. 

Gfenus. Hepatozoon M i l l e r / 1 9 0 8 . 

1. Hepatozoon sp« Donovan (cited by Wenyon,1926) 

In the blood of Pteromys petaurista. 

Exact locality not stated. 

2* Hepatozoon sp. Dasgupta,1965, 

In the blood of Petaurista maqnificus 

(Hodgson)/Collected from Darjeelingr̂  

(altitude 2010 m ),West Bengal. 

* 3• Hepatozoon n.sp.(d) 

In the blood of Petaurista magnificus 

(Hodgson) and Petaurista nobilis 

nobilis (Gray),collected from 

Darjeeling (altitude 2010 m ), 

West Bengal. 

Genus. Anaplasma Theiler,1910. 

**l.ADaplasma marginale Theiler,1910. 

In the blood of Hylopetes alboniqer 

(Hodgson) ,collected from Darjeeling 

(altitude 2000 m ),West Bengal, 
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* *2. Anaplasmaa centrale Theiler,1911. 

In the blood of Hylooetes 

alboniger (HodgsonJ, collected 

from Darjeeling ( altitude 2000 m) 

West Bengal. 

Genus. Rickettsia Rocha-Lima,1916. 

**1.,Rickettsia sp. 

In the blood of Hylopetes: 

alboniger(Hodgsory,collected from 

Darjeeling (altitude 2000m), 

West Bengali 

1. Larval form of a nematode viz., microfilaria 
** 

In the blood of Hylopetes alboni

ger (Hodgson) and Petaurista magni-

ficus (Hodgson),collected from 

Darjeeling ( altitude 2000 ,2010 m) 

West Bengal. 


