
cover slip was carefully lowered into place on top of 

the gut it did not crush it. This was important as it 

is of interest to note the site of the infection in the 

gut lie. foregut, stomodael valve, oesophagus, hindgut) 

or malpighian tubules, should it be infected. If there 

is too little soli ne the parasites are flushed from the 

gut. The gut was then examined for the presence of 

promastigotes, using a compound mic. o'/scope with phase 

contrast and a W x  objective.

Isolation of Leishmania from Ph lebotoi.'.ines.

When the dissected gut was positive the circumference 

of the coverslip was flooded with sterile saline 

causing the coverslip to float so enabling it to be 

carefully removed. The coverslip was then flushed with 

sterile saline. The qut was teased apart with a sterile 

syringe needle (26 gauge), so as to release the 

promastigotes. the saline solut on plus parasites was 

then drawn into a 1ml (tuberculin) syringe and 

inoculated into McCartney bottles containing blood 

slants of *El_ON ’ S medium. Preferably 3-<* bottles per 

positive gut were inoculated so as to insure against 

loss through contamination. Providing care was taken 

to flame the slides, microneedles, syringe nesdles and 

McCartney bottle tops, relatively few cultures were

contaminated when using the abovF method.
t The tlON'S ltdluii a »od:fied UN* eediu*. »as *ade in the SAIHR Hedia Department mth 

defihrmated rabbit blood to which is added of 3-fluoro-tytosiite and 30 units

of crystalline penicillin per ■) to both the slant as nell as the steri.e saline overlay, 

the tediui das incubated at root temperature for tuo to ihree days befor- use.
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Z.l .** Age grading.

Age grading is the term used for the techniques 

developed to assess the age of an individual. Assessing 

the age of a prt-adult individual is usually not 

difficult but in order to understand the ecology of a 

species it is necessary to try to determine the age 

structure of the adults in a population. There are only 

two reliable aqe grading methods (Tynda1e-Biscoe, 

1980, one is based on cuticular growth and the other 

on the accumulation of follicular relics or dilatations 

in the ovarioles of individuals as a result of repeated 

ov lpos1 1 ions (Detinova, I960). The latter method was 

the one used by myself having gained some training and 

experience from T J kilkes (of the London School of 

Tropical Medicine and Hygiene, London, U.K.) when on a 

field course in southern France during 1980.

As previously described, the genital segments were 

detached from the gut and placed in a drop of saline on 

a separate slide. The ovaries were removed from the 

surrounding chitin which is discarded. Using natural 

light reflected from below, follicular relics in 

ovarioles are looked for tas first described by 

Po lovodova (19^9)3 by stretching the ovarioles. 

Follicular dilatations are difficult to dissect out as 

the intima (inner wall surrounding each ovanole) is



very fragile and easily broken. Hence it is necessary 

to examine a number of ovarioles and a constant number 

of dilatations need to be recorded. An estimate of the 

number of ovarian cycles can be determined by counting 

the number of dilatations of a number of ovarioles.

2.2 LABORATORY TECKNIQUES.

The techniques used for mounting ph1ebotomines for 

taxonomic study follow:-

i?.a.l De-oiling.

Ph1ebotom 1 nes collected using the oiled card method 

need to be de-oiled before being cleared ?nd mounted. I 

found the best method to be as follows:-

a) t ansfer specimens from the 70'/. ethano’. (in 

which field sample is preserved) to lartic 

acid (conc.) for 15 minutes.

b) transfer to xylene for 15 minutes.

c) transfer to clean lactic acid for 15 

mi nutes.

d) transfer to toepol (or equivalent 

detergent).

e) then wash twice in clean lactic acid and 

allow to clear as described in the following 

par agraph.



a . s . a C l e a r  i n g .

It is necessary to clear the chitin of the exoskeleton 

in order to see the morphology of certain internal 

structures ie. spermathecae and pharyngeal and cibarial 

morphology. The traditional solution for fleas and lice 

and some flies is 10*/. potassium hydroxide (KOH). 

Ho jever, although ph1ebotomines can be cleared with KQH 

it is very harsh and if the specimens are left in it 

for too long the spermathecae may disintegrate or 

become invisible. It was only usc?d on flies that had 

been stored in 70% Ethanol for more than 1 year as 

these were difficult to clear. The following methods 

were preferred for fresh specimens:- 

ei ther

a) clear in Lactic Acid for 1 - 2 hours;

b) wash in distilled water before mounting in 

Faure’s Gum Chloral.

or

a) clear flies in the solution *Marc Andr6 

for a minimum of 2 hours but not longer than 

2<* hours (as rupturing of the thorax sometimes 

occurs) before mounting in Faure’s Gum 

Chlorai.

t this solution is ude is follows:*
») dissolve 40q Chloral Hydrate in 30*1 distilled »»t»r,

b) then dissolved add 30*1 Acetic Acid.



2 .2.3 Mounting.

The chitinous exoskeleton of sandflies is very fragile. 

When mounting specimens in ether than aqueous 

solutions, care must be taken to dehydrate them very 

slowly, otherwise the specimen will collapse- and 

distort. For this reason an aqueous mountant is 

prepared. Its disadvantage, however, is that it is 

necessary to ring the coverslip with a non-aqueous 

solution so as to prevent the mountant dessicating (see 

Ringing Agonts). The aqueous mountant, used here, is 

useful for rapid mounting and remounting of specimens 

and provides a clearer image of both the internal as 

well as the external morphological features. The 

mountant is a modified Faure’s Gum Chloral (also known 

by seme authors as Hoyer’s medium) and similar to 

Berle^e’s Gum Chloral. It is made up as follows:-

a) 30g of Gum Arabic (it is important to pict. 

large lumps of Gum as the powdered form does 

not make a satisfactory medium) is dissolved 

in 50 ml of distilled water;

b) when completely dissolved 20ml of glycerine 

is added and mixed well;

c) to this is added 200g of Chloral Hydrate 

which is stirred in and may take two to three 

days to dissolve completely; it should be 

stirred occasionally.
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d) the solution is then filtered through a 

sc i ntered glass filter arJ stored in an 

airtight container.

I have never had much success with mounting of 

p h 1ebotomines in Canada Balsam as the specimens nearly 

always collapse and were distorted. The internal 

structures were not as clear when mounted in Balsam as 

they were in Faure’s. I diJ, however, have limited 

success using the following i pcipti!-

a> dehydrate the specimens slowly through 

increasing concentrations of Ethanol

commencing at 20V. and transferring every 3 5 

minutes (minimum) to ^0% * 50%, 70%, 00% 

(twice), 96% (twice), 100% (twice), 

p) rinse in cedar wood oil, clove oil (both 

make specimens very brittle) or preferably 

Beechwood Creosote (if clove oil or creosots 

are used the 100% Ethanol dehydration step is 

unneccessary),

c) mount in Canada Balsam.

P h 1ebotomines are mounted laterally, their heads are 

severed from the body and orientated such that the 

ventral aspect faces the coverslip. They are dissected 

and positioned in a drop of mountant and allowed to dry 

overnight at 37«r, in an incubator, before additional 

medium and the coverslip =re addeo. The completed mount
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is then dried at 37°C for a - ^ weeks before a ringing 

agent is applied.

c.a.^ Ringing Agsnt*.

When us i r.g aqueous mountants like Faure's it is 

necessary to ring the coverslip in order to prevent the 

mountant drying out. Two commercially available agents 

were used to seal mounts, these were ENTELLAN (Merck 

product) and GLYCEEL (Gurr product). As I use 18mm 

diameter coverslips, mounts are readily ringed using a 

ringing stage (turntable) and a size two artist’s

brush.

g.2.5 Cryopr e*er vat ion of LjithiSiPii1

Cryopreservation has many advantages over continuous 

animal passage, or culture on artificial medi*. as it 

preserves unchanged the physiological characteristi-s 

of individuals as well as reducing the likelihood of 

the introduction of a contaminant. The cryopreservation 

of L«i»hfnani.§ • isolated from phlebotomme sandflies 

in Namibia and grown on artificial medium, wa. carried

out as follows:—
a) using a 1ml tuberculin syringe 0.1,'rl

Glyceral was added to a 1.8ml Nunc plastic

screw-top vial which was then autoclaved (at
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121°C for 15 minutes). Using a disposable 

syringe, 1ml of the supernatant <of the ELON’S 

medium) containing the growing promastigotes 

was drawn off and introduced to an autoclaved 

Nunc vial containing glycerol. Care was taken 

to mix the supernatant and the glycerol well 

by agitating the vial by hand. Nunc vials were 

then suspended in che vapour phase in a liquid 

nitrogen container.

Reconstituting the stabilate (frozen leishmanias) was 

performed every 8-12 months as followss-

a> the Nunc tubes were removed from the liquid 

nitrogen and placed in running warm water 

(38-35°C) until liquid,

b) The unfrozen stabilate was then inoculated 

into ELON’S blood culture medium.

In some cases, within as little as a few weeks 

the growth was such that it was possible to 

refreeze the promastigotes.



.

CHAPTER THRt-E 

b y s t e m a t x c s of the

SyNpyL.EBgiQMUS COMPLEX

3.0 OVERVIEW.

The subgenus Synghl»bgtgmus of Phlebotomy*

comprises species which are either known or suspected 

vectors of visceral and dermal leishmaniases in the 

Afrotropical Region (except for two extralimital 

species). there are nine described species belonging 

to this subgenus. These are P. 9tlQV»i» P. katang- 

•n*i*. P- ne«*i and £' in southern Africa;

P- E- anc< ?• y*n«gmerfn§t in East

Africa; and P. in*«rii and P. ?if§ngr«S from Iran 

and India. This work concerns the r* i scr imi nat ion of 

the southern African and the East Afr'can species and 

for this purpose this chapter is divided ir two; 

Section 1 pertaining to Southern Africa and Section 2 

to East Africa. Phlfbgtgmu* §0*«Cii and 

«l»«nora* are extralimital and are excluded from this

wor k .
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SECTION ONE - Southern Africa.

3.1 INTRODUCTION.

in 1972 Abonrienc s y n o n y m i s e d  the s p e c i e s  P h l e b o t o m y *  

r g * » i  <De M e i l l o n  &. L i v o i p i e r r e ,  19<*<*‘ w i t h  P. 

k a t a n g c n s i s  ( B e q u a e r t  i. W a l r a v e n s ,  1930). The f o r m e r  

w a s  d e s c r i b e d  f r o m  a s i n g l e  m a l e  s p e c i m e n  c o l l e c t e d  

f r o m  M u t a r e  ( U m t a l i ) *  Z i m b a b w e ,  and t he latter f r o m  

two m a l e  s p e c i m e n s  f r o m  L u b u m b a s h i  (E 1 i z a b e t h v i 11e ), 

2 a i r e . No f u r t h e r  s p e c i m e n s  oaf P. r o s « i  w e r e  

c o l l e c t e d  u n til e n t o m o l o g i c a l  i n v e s t i g a t i o n s  o n  the 

d i s s e m i n a t i o n  of CL  in S W A / N a m i b i a ,  w e r e  u n d e r t a k e n .  

In 197** a s i m p l e  of  S y n g h l e b g t o m u *  w a s  c o l l e c t e d  in 

t h e  k a r a s b e r g  m o u n t a i n s  in the s o u t h  of the t e r r i t o r y .  

It w a s  i n i t i a l l y  t h o u g h t  to be  a n e w  s p e c i e s .  L e w i s  &. 

L e d g e r  (1976), in a c q u i r i n g  the o r i g i n a l  d r a w i n g s  of 

b o t h  s p e c i e s ,  d e c i d e d  that the S W A / N a m i b i a n  s p e c i m e n s  

c o m p a r e d  w i t h  the U m t a l i  s p e c i m e n  of  P. r g * * i  . T h e y  

c o n s i d e r e d  b o t h  n a m e s  (ie. k a t # n g e n » l «  -nd r g « * i I  

to be  v a l i d  and so r e v e r s e d  A b o n n e n c ’s e a r l i e r

d e c  i s i o n .

A n o t h e r  s p e c i e s ,  Ph!ebgtc.mu* (S y n g h l e b g t o m u s ) g C 9 ¥ ® A

D o w n e s  (1971), is d i s t r i b u t e d ,  d i s c o n t i n u o u s 1y , fro m  

D w a m b o 1 and in n o r t h e r n  N a m i b i a  e a s t w a r d s  to the

-33-



T r a n s v a a l  in the R e p u b l i c  of S o u t h  A f r i c a  and 

n o r t h w a r d s  to Z i m b a b w e  a nd Z a m b i a .  A f t e r  its d i s c o v e r y  

in n o r t h e r n  S W A / N a m i b i a ,  t h e r e  w a s  s o m e  s p e c u l a t i o n  

that it m i g h t  b e  the v e c t o r  s p e c i e s  as the f i r s t  c a ^ e s  

of CL a p p e a r e d  to o r i g i n a t e  f r o m  t h i s  area. To date, 

no th i ng is k n o w n  of its v e c t o r  c a p a b i l i t i e s  but the 

documentation of VL in s o u t h e r n  Z a m b i a  (Naik f t  §1..

1976), w h e r e  the h a b i t a t  is s i m i l a r  to that of 

n o r t h e r n  S W A / N a m i b i a  w h e r e  P. g r o y f i  o c c u r s ,

s u g g e s t s  t h a t  its v e c t o r  p o t e n t i a l  r e q u i r e s

investigation. It i* p o s s i b l e  that P.

( S y n e h l . b g t o m u . )  d e s c r i b e d  f r o m

L u b u m b a s h i  a l s o  o c c u r s  in NW  Z a m b i a ,  but no c o l l e c t i n g  

has b e e n  u n d e r t a k e n  h e r e  to v e r i f y  this.

In 1981 a n o t h e r  s p e c i e s  of S y n g h l » b g t g m u * , p. t a y l g r i

D a v i d s o n  <198£f), w a s  d e s c r i b e d  f r o m  m a l e  s p e c i m e n s  

c o l l e c t e d  n o r t h  of H a r a r e  in Z i m b a b w e .  F e m a l e s  of this 

s p e c i e s  as well as P. a r e  at p r e s e n t

u n k n o w n  and ar e  thu s  not c o v e r e d  in thi s  d i s s e r t a t i o n  

as it c o n c e r n s  the d i s c r i m i n a t i o n  of t h o s e  s p e c i e s  to 

w . i c h  f e m a l e s  h a v e  b e e n  a s s i g n e d .

S i n c e  the d i s c o v e r y  of P. r o m * i  « « D * y  i * t g  in 

S W A / N a m i b i a  f u r t h e r  m a t e r i a l  h a s  b e e n  c o l l e c t e d  from 

the o r i g i n a l  l o c a l i t y  a nd f r o m  the n o r t h e r n  T r a n s v a a l  

and Z i m b a b w e .  E n o u g h  m a t e r i a l  h a s  n o w  b e e n  e x a m i n e d  to
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q u e s t i o n  w h e t h e r  ». rgssi f r o m  the e a s t  (nor'th»rn 

T r a n s v a a l / Z i m b a b w e )  is the s a m e  as P. rgssi f r o m  the 

w e s t  ( S W A / N a m i b i a ) .  As  c a n  b e  s e e n  f r o m  the m a p  CFig. 

S 3 t h e r e  a p p e a r  to be  two d i s t i n c t  p o p u l a t i o n s  

s e p a r a t e d  f r o m  e a c h  o t h e r  by  h u n d r e d s  of k i l o m e t r e s .  

In a d d i t i o n  t h e r e  a r e  c e r t a i n  m o r p h o l o g i c a l  

d i f f e r e n c e s  and a p p a r e n t  d i f f e r e n c e s  in h a b i t a t  

prei e r e n c e s  b e t w e e n  t h e  two p o p e i a t i o n s .

T h e  t e r m i n a l i a  of t h e  m a l e s  of P , ro||l (west) and 

P. rgssi (east) a r e  s i m i l a r  but d i s t i n c t  f r o m  t h ose 

of P. Qrovfi CF i g s  7 &. 83. I d e n t i f i c a t i o n  of  the 

f e m a l e s  of P. rossi (east) and P. grovrn p r e s e n t  

p r o b l e m s  in a r e a s  of o v e r l a p .  O v e r l a p  in the 

d i s t r i b u t i o n s  of P. grgvfi and P. rossi (west) h as 

t h u s  far not b e e n  e s t a b l i s h e d .

HABITAT PREFERENCES OF P. ROSSI SENSU LAJO
3. P.

P. rossi (west) h a s  b e e n  f o u n d  a nd c o l l e c t e d

e x c l u s i v e l y  f r o m  c l i f f  or r o c k  b o u n d  h a b i t a t  in

a s s o c i a t i o n  w i t h  r ock h y r a x  <Prgc»vi.« E * e » n »  is >

m o s t l y  f r o m  their e x i t / e n t r a n c e  t u n n e l s .

p. r o ssi (east) h a a  b e e n  c o l l e c t e d  f r o m  t e r m i t e

h i l l s  w i t h  v e n t i l a t i o n  „ n a f t s  and o n c e  f r o m  a c a v e  

t o g e t h e r  w i t h  P. r o y s e t t u s  D a v i d s o n  (19B1)J it has
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n e v e r  b e e n  c o l l e c t e d  f r o m  r o c k  h y r a x  b i o t o p e  in thi s

p a r t  of its r a n g e .  T h i s  m a y  be  b e c a u s e  r o c k  h y r a x

e x i s t  in a w e t t e r  b i o t o p e  as o p p o s e d  to s e m i - a r i d  

c o n d i t i o n s  in t he west.

p. g r q v e i  h a s  b e e n  c o l l e c t e d  in s y m p a t r y  w i t h  P. 

r g s s i  (east) a nd w i t h  f u r t h e r  c o l l e c t i n g  m a y  be  f o u n d  

c l o s e l y  a s s o c i a t e d  w i t h  P. r o s s i  (west) in N SWA /  

N a m i b i a  and W B o t s w a n a .  P. grgvei h a s  b e e n  c o l l e c t e d  

f r o m  t e r m i t e  h i l l s  w i t h  v e n t i l a t i o n  s h a f t s  as wel l  as 

f r o m  g r o u n d  b u r r o w s  of  m o n g o o s e s  * b*?rgestes < 

Suricata) and g r o u n d  s q u i r r e l s  (Xgrys * ? *t

h a s  not b e e n  c o l l e c t e d  f r o m  r o c k y  b i o t o p e .

3.3 MORPHOLOGICAL DIFFERENCES.

3.3.1 Discrepancies in the ascoid formulae.

A s c o i d  f o r m u l a e  d e n o t e  th e  n u m b e r  of a s c o i d s  ( t hin 

w a l l e d  s e n s i l l a ,  p e r h a p s  f u n c t i o n i n g  as c h e m i c a l  

r e c e p t o r s )  per a n t e n n a l  s e g m e n t .  U s u a l l y  t h e s e  a r e  not 

k n o w n  to v a r y  w i t h i n  s p e c i e s .  In the f e m a l e s  of  P. 

C g s ® i  s . 1• and P. g n g ^ S i  t he f o r m u l a e  a r e  c o n s t a n t  

ie. a / I I I - X V  ( m e a n i n g  2 a s c o i d s  o n  a n t e n n a l  s e g m e n t s  

3-15; thi s  f e a t u r e  is c o m m o n  to all k n o w n  f e m a l e s  of 

l e b g t q m u s ) . T h e  d i f f e r e n c e s  ir, the a s c o i d  

f o r m u l a e  of the m a l e s  a r e  s h o w n  in T a b l e  2.
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