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the formation, properties and functions of the peritrophic membranes
of insects. Stohler (1957) reported that the peritrophic membrane :of
Aedes mosquitoes was secreted in fluid form following a blood meal and
in the sourse of 20-30 hours it grows more and more solid. He found
that up to 30 hours after an infective meal, oocKinetes readily
penetrated the membrane and reached the cells of the midgut.

Lewis (1950, 1953) studied the role of the peritrophic membrane:

in Simulium damnosum infected with Onchocerca volvulus. He found that

microfilariae of 0. volvulus ingested became imprisoned in the peri-
trophic sac. Only a few microfilariae which remained in the tubular
part of the midgut where no membrane was formed made their way to the
thoracic muscles.

Not much is known of the role of the peritrophic membrane in
mosquitoes in the transmission of filarial parasites. Esslinger (1962)

observed that the peritrophic membrane of An. quadrimaculatus, on

dissection 5 minutes following engorgment was very thin and soft
and the microfilariae passed readily through it to the midgut wall with
the aid of the cephalic hook. Laurence and Pester (1961a) suggested

that the rapid migration of B. malayi in M. uniformis was to avoid

coagulation and digestion of blood rather than the formation of the
peritrophic membrane.

The rate at which microfilarial parasites migrate from the midgut
to the thorax in susceptible mosquitoes is fast enough for them to
avoid being trapped in the peritrophic membrane, which remains soft
for several hours. This would seem to suggest that the peritrophic
membrane does not play any important role in limiting the migration of
microfilariae. Stohler (1961) speculated that the inability of mosquitoes

to transmit viruses of Murray Valley encephalitis and western and
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(1963) on the other hand found no difference in the susceptibility of

5-8 days old and 18-25 days old C. quinquefasciatus fed W. bancrofti.

However the susceptibility rate became significantly higher when the
older group was given a prior non-infecting meal.

Townson (1964) found no significant change in infection rate with
age of Liverpool stock of Ae. aegypti infected with B. pahangi but
observed a significantly lower mean intensity of infection in older
mosquitoes. The underlying causes of this reduction in number were not
discussed but is is possible that smaller blood meal sizes were
primarily responsible.

Terwedow and Craig (1977) tested the influence of age in male and

female Ae. aegypti, a selected susceptible strain, on W. flexicauda

development. The males were found initially to support 3 times as many
worms as the females. However there was a significant decrease in
susceptibility over 2 weeks in males but not in females.

2.6.2 Encapsulation

Encapsulation is a defensive mechanism by which insects eliminate
invading foreign organisms. It is a co-ordinated response involving the
aggregation, adhesion and flattening of haemocytes over the foreign
surfaces too large to be engulfed by individual cells. Generally,
encapsulation reactions in insects are accompanied by the intra-and
extra—cellular deposition of the pigment melanin (Salt 1970).

Reports of encapsulation of microfilariae in mosquitoes can be
found ingxiterature. Kartman (1953) found encapsulated D. immitis
microfilariae in the Malphigian tubules of Ae. aegypti from the third
and successive days following the infective blood meal. In addition td

this Ae. aegypti females had 0.04 - 0.2% encapsulated microfilariae in

the midgut and haemocoel respectively. Encapsulation did not occur in
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Table 3: The Susceptibility of four strains of C. quinquefasciatus to B. pahangi

Expt. Mosquito Mfg/ Nos. of mosquitoes_(%) . Filarial Larvae in - A B
mm Fed Dissected with with mature Thorax Abdomen Head Proboscis
BRI larvae  larvaeé 1 17 77 T IT IIT EIT  IIT

is DAR 15 100 42 1(z2.4) 1 (2.4) 0 0 O 0 0 0 1 0 1.0 1.0
2. DAR 6.3 33 11 2(18) 2 (18) 0 0 O 0 0 O 1 2 155 1.5
3 DAR 9.5 80 22 0 (0) 0 (0) 0 0 O 0 0 O 0 0 0 0
4, THAT 1:0 81 60 1 (2) 1 (2) 0 0 O 0 0 O 0 1 1 1
Sia THAT 10.0 184 85 11(12.9) 10(12.9) 0o 1 2 0 0 3 4 y 1.4 1
6. MON 10.0 152 118 3 {2,5) 3 (2.5) 6 1 O 0 0 1 0 2 1.3 1
T SUVA 8.0 294 254 6 (2.4) 5 (2.0) 0 1% 2 0 0 2 0 1 1.0 1.0

Table U4: The Susceptibility of Ae. aegypti SS to B. pahangi

8s AMSS 10.0 147 17 102(87.2)101(99) 70 21 109 2 3 244 71 324 8.3 T<3

o

9. AMSS 11.0 33 33 32(96.9) 20(62.5) 0 52 24 30 20 60 5.5 4.1

Total Larvae per susceptible mosquito

Mature larvae per susceptible mosquito

abnormal larvae

|















Table 5: The Susceptibility of C. p. molestus to B. pahangi

Exp. nos. mffé Nos Nos Nos with Nos with Head Thorax  Abdomen Total Mature
and date mm fed dissected developing mature larvae larvae
larvae (%) larvae (%) I ITI III I IT III I II IIT per per
suscept- suscept-
ible ible

mosquito mosquito

1. 4.8.82 15 29 20 4 (20) 4 (100) 0 0 O 0 0 4% 0 0 0 1 1

2. 24.8.82 5 9 6 1 (16.7) 0 (0) 0O 0 O 01 0 0 0 O 1 0

3. 14.9.82 15 18 16 5 {31.3) 0 (0) 0 0 0 0 8 0 0 0 3 2.2 1.6

4, 3.11.82 6 8 6 3 (50) 0 (0) 0 0 O 0 3 0 0 0 O 1 0 |
5. 19.11.82 5 67 53 0 (0) 0 (0) 0 0 © 00 0 0 0O 0 0 3
6. 19.11.82 10 52 5 1 (3) 0 (0) 0 0 0 0O 1% 0 0 0 O 1 0 !
7. 24.11.82 6 65 58 b (6.8) 1 (25) 0 0 O 0O 4% 1 0 0 0 1.25 0

Mosquitoes were dissected on day 10 post infection.

* Abnormal second larval stage.









logical to assume it would slow down the selection of both susceptibility

and red-eye colour in the C.p. molestus strain. The selection of a black-

eyed C. 'pipiens' homozygous for sb was made from a hydrid of black-eyed

phenotypically susceptible females of C.p. molestus (Lond) stock and males

from the selected C. 'pipiens' strain homozygous for sb and re. Obiamiwe
(1976) shows clearly by appropriate crosses of selected refractory and
susceptible stocks that both re and sb are both recessive and sex-linked.
It is difficult to see why in selecting for refractoriness, he crossed a
selected susceptible stock with an already refractory stock; unless he
wished the genetic background of the two stocks to be similar. Obiamiwe

(1977a)found that the gene sb (filarial susceptibility, B. pahangi) also

controls development of sub~-periodic B. malayi, but has no influence on

the development of periodic W. bancrofti.

5.2 Materials and Methods

Several attempts were made to infect DAR F 9 generation with

5
B. pahangi, but in all cases the females were found to be refractory.
Eventually in one of the infective feeds, susceptible females were
obtained and the eggs from these were used to establish a line for
selection for susceptibility, while eggs from the refractory females

were used to establish into a line for selection for refractoriness.

Mosquitoes were infected by membrane feeding as described in Chapter 2.












to W. bancrofti. Subsequent experiments reported by Jayasekera et al.(1980)

showed that a Liberian stock of C. quinquefasciatus did not respond to

selection for refractoriness to a Sri Lankan strain of W. bancrofti, showing

that the strains of W. bancrofti from Liberia and Sri Lanka differ in their

ability to infect specific strains of C. quinquefasciatus.

All these results show that the factors determining the susceptibility

of Culex mosquitoes to Brugia and Wuchereria filariae are complex, unlike

in Ae. aegypti SS, where the gene_ﬁ? controls susceptibility to Brugia and

Wuchereria filariae. It appears that more than one gene is involved in

determining the susceptibility of C. quinquefasciatus to Wuchereria bancrofti

and that these genes differ from those determining its susceptibility to

Brugia pahangi, thus making selection for refractory and susceptible strains

of either filaria in C. quinquefasciatus much more difficult. In addition,

one has to take into account the variability in the infectivity of the

various strains of Brugia and Wuchereria to various strains of

C. quinquefasciatus.
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F2 and F3 and F3 and Fu generations (P > 0.05). Ae. aegypti SS used as
controls were highly susceptible (89-100%) to B. pahangi microfilariae
in the infective blood meals.

Due to the great difficulty experienced in trying to persuade the

female mosquitoes to feed on infective blood meals, selection of refractory

and susceptible lines of C.p. molestus was discontinued and efforts were

concentrated in trying to select for increased blood feeding.

b) Results of Crosses

Results of crosses made between C.p. molestus and C. quingquefasciatus

(DAR) are shown in Table 11. In both crosses the number of rafts that
hatched were very few, these being 7 out of 103 and 13 out of 81
respectively. The % hatch in the first cross was not calculated but from
the total number of offspring obtained, it is evident that % hatch was
not high. In the second cross there was an increase in the number of rafts
from which hatching was observed, but the number of offspring were fewer
than in the first cross. The % hatch was not very high, this being only
33.3%. Both sexes were produced from the egg rafts that hatched, showing

that insemination had occuqéd and that some C. quinquefasciatus males

were compatible to female C.p. molestus. There was a slight preponderance

of females among the offspring.

In both crosses, a greater number of the egg rafts were
incompatible, these being 90 and 68 respectively. The mean percentage of
embryonated eggs in these rafts was 30.3% and 31.5% in the first and
second cross respectively, indicating not much difference in the 2 crosses.
In the second cross, none of the rafts were found to be totally embryonated,
whereas in the first cross there were 6 totally unembryonated rafts.
These could be the result of lack of insemination or an extreme
expression of incompatibility. There were no significant differences in

the two crosses as expected since compatibility is cytoplasmically












Table 9 : The Selection for Susceptibility of C.p. molestus to B. pahangi. Ae. Aegypti SS were used as controls.
Generation Mff/3 Nos of Nos of Total larvae Mature larvae
20mm mosquito mosquitoes Head Thorax Abdomen per per
dissected with develop- 'susceptible! ‘'susceptible'
ing larvae (%) I II III I II IIT I II III mosquito mosquito
|% 300 20 4 (20) 0 0 0 0 0 4 0 0 0 1 1
F1 106 6 1 (16.7) 0 0 0 0 1 0 0 O 0 1 0
(AMSS) 106 30 27 (90) 0 0 4o 0 20 54 0O 0 9 5 y
F2 300 16 5 (31.3) 0 0 0 0 8 0 0 0 3 2.2 1.6
(AMSS) 300 30 29 (97) 0 0 86 0 45 83 0 0 27 8 7

AM3SS CONTROL WAS NOT FED IN THE PARENTAL GENERATION

Susceptible mosquitoes were those with normal developing larvae.

1A =






Table 11: Results of the Crosses between C.p. molestus (London) and C. gquinquefasciatus (DAR).

Parents of Cross Number of Rafts Mean % embryonated
. x A -
Famale s Total Hatched Incompatible* Totally Nos of Pupae eggs in incompatible
(% hatch) unembryonated A . rafts
rafts S
Dagmol DAR 103 7 90 6 167 ¢ 195 30.3
DAG/DAR DAR 81 13 £33.3) 68 0 40 s 61" 31.15

* Incompatible Rafts Refers to Rafts in which there was no hatching although some eggs within each raft were

Embryonated.
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significance level.
Data in Table 13 show results of inoculating DAR, AMSS, Dagmol

and An. stephensi with unexsheathed B. pahangi. These experiments were

conducted for comparison purposes with those experiments in which
exsheathed B. pahangi was used for inoculation. Ae. aegypti SS acted as
controls. In experiment number 6, 36% of AMSS dissected were found to be
susceptible. This lower than expected susceptibility rate could be due to
any one, or a combination of the reasons mentioned earlier in this
discussion.

However in Table 15, experiment 2, 88% of AMSS were susceptible.
This latter result confirms that unexsheathed B. pahangi are capable of
developing normally in a susceptible species of mosquito. All the
developing larvae were normal and the survival rate was reasonable (64%).

Endopeptidase exsheathed B. pahangi inoculated into AMSS (see
Table 16) were not as infective as unexsheathed B. pahangi. The mosquito
mortality rate before day 7 post inoculation, ranged from 16.6-82% in the
4 separate experiments. The reason for low infectivity of exsheathed

B. pahangi to Ae. aegypti SS is not clear. It could be that exsheathed

B. pahangi were more vulnerable to injury during inoculation, hence
damaged microfilariae were not viable. The injuries could have been
inflictedby the drawn out micropipette or possibly damage due to
endopeptidase treatment. Other reasons for decreased susceptibility are
similar to those mentioned earlier.

An. stephensi inoculated with unexsheathed B. pahangi (see Table 13

experiment 4) had a susceptibility rate of 23%. Majority of the third
stage larvae were located in the thorax, a few occurring in the head and
one third stage larva in the proboscis. A greater number of LZ2were found

in the thorax and a few first stage larvae in the thorax. This





















Inoculation of C.p. quinquefasciatus (DAR) and Ae. aegypti SS with unexsheathed B. pahangi

Table 15

dissected day 8 post infection.
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Table 16: Inoculation of Ae. aegypti with Exsheathed B. pahangi (exsheathed using endopeptidase)

No. expt Nos. % with L1 & L2 % with infective % mortality before % survival beyond
inoculated larvae day 7 day 7
) larvae
1 30 10 36.7 16.6 83.4
2 28 14.3 T.14 82 8
3 36 - 3.6 30 70
4 60 - 1.6 5T 43
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Table 18: Showing Data of Dagmol inoculated with exsheathed B. pahangi.

Expt. Nos of mosquito Nos with larvae Nos without larvae
No. dissected 0 (E) 0 (E)
1 11 3 (2.6) 8 (8:3)
2 11 1 (2.6) 10 (8.3)
3 20 8 (4.8) 12 (15)
4 24 T (5.8) 17 (18.1)
5 16 1 (3.9) 15 (12.1)
Total 82 20 62
2
x 4 = 7-3

Therefore P > 0.05

observed

expected
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are other factors in the midgut which inhibit migration. However the

migration of microfilariae Wuchereria bancrofti appear to be unaffected

by these factors and they are highly infective to C. quinguefasciatus.

An important factor which could be affecting migration of microfilariae
B. pahangi in these experiments, is the lack of exsheathment of these
microfilariae. Exsheathment of microfilariae is a prerequisite to the
successful migration of B. pahangi in efficient mosquito vectors.

Ewert (1965b)suggested that the exsheathment rate of microfilariae
in the midgut of mosquito hosts could be used as a criterion for
determining the vectorial capacity of a mosquito host. Thus the
exsheathment and subsequent migration of B. pahangi from the midgut to
thorax of various mosquito species will be examined in subsequent

investigations.
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Table 20: Showing % exsheathment and migration of B. pahangi in
C. quinquefasciatus (DAR), C.p. molestus (DAGMOL)

Ae. aegypti (AMSS) and An. stephensi (STEPH) for the first

four hours post infection. (Mff Count of Bloodmeal = 7/mm3)

Time Mosquito Nos Microfilariae in Microfilariae in
after species mosquitoes Midgut Thorax
f;igs) S Total % exsheathed Total nos %
exam- + S.E. of larvae migration
ined
DAR 5 125 0.8 0 0
AMSS 5 37 62 :.0.08 2 5
30 DAGMOL 5 80 12 :.0.0M 0 0
STEPH 5 23 35 + 0.09 0 0]
DAR 5 102 2 + 0.01 0 0
AMSS 5 46 T4 1_0.06 7 15
60 DAGMOL 5 29 3 + 0.03 0 0
STEPH 5 30 7+ 0.05 1 3.4
DAR ) 128 0+0 0 0
AMSS 5 54 85 + 0.05 25 16
90 DAGMOL 5 79 32 + 0.05 0 0
STEPH 5 39 56 + 0.07 0 0
DAR 5 84 10 + 0.03 0 0
AMSS 5 hg 95 + 0.03 16 Lo
120 DAGMOL 5 98 64 + 0.05 1 1
STEPH 5 29 35 + 0.09
DAR 5 69 1+ 0.01 0 0
AMSS 5 80 99 + 0.01 42 53
150 DAGMOL 5 108 38 + 0.05 4 2
STEPH 5 21 62 + 0.11 2 11
DAR 5 59 0 0 0
AMSS 5 94 100 39 42
180 DAGMOL 5 186 24 + 0.03 0] 0
STEPH 5 16 38.i 0.12 0 0
DAR 5 L3 35 + 0.07 0 0
AMSS 5 39 100 19 49
240 DAGMOL 5 313 30 + 0.03 1 0.3
STEPH 5 83 48 + 0.05 0 0
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Table 21: The migration of exsheathed B. pahangi in C. quinquefasciatus

(DAR) at various heparin concentrations.

Time of Heparin mf§/ Nos of Nos of microfilariae %
dissection Conc. mm mosquitoes in
after feed 1-u/ml examined midgut thorax migration
(hrs)
1 10 9 6 168 2 1
2 10 9 6 181 3 2
3 10 9 6 151 2 1
i 10 9 6 79 0 0
24 10 9 6 0 0 0
1 20 8 6 29 1 3
2 20 8 6 34 3 8
3 20 8 6 136 1 3
4 20 8 6 27 0 3
24 20 8 6 26 1 7
1 30 6 6 60 0 0
2 30 6 6 34 0 0
3 30 6 6 Ly 0 0
24 30 6 6 17 0 0
1 40 6 6 121 0 0
2 40 6 6 52 0 0
3 4o 6 6 78 0 0
4 40 6 6 19 0 0
24 40 6 6 0 0 0
1 50 3 D 13 0 0
2 50 3 5 10 0 0
3 50 3 5 13 0 0
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Table 22: The migration of exsheathed B. pahangi in An. stephensi at

various heparin concentrations.

Time of Heparin mfgl Nos of Nos of microfilariae % migration
dissection Conc. mm mosquitoes in
after feed iu/ml examined midgut thorax
(hrs)
1 10 5 5 71 0 0
2 10 5 5 14 1 T
3 10 5 5 Ly 0 0
24 10 5 5 65 0 0
1 20 5 5 41 0 0
2 20 5 5 57 0 0
3 20 5 5 76 0 0
24 20 5 5 L5 1 2
1 30 12 5 123 0 0
2 30 12 5 148 0 0
3 30 12 5 150 0 0
24 30 12 5 93 0 0
1 4o i2 5 161 0 0
2 40 12 3 129 2 2
3 40 12 5 141 0 0
24 40 12 5 88 0 0
1 50 11 5 118 0 0
2 50 11 5 144 0 0
3 50 1" 5 99 0 0
24 50 11 5 138 0 0
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Table 23: The migration of unexsheathed B. pahangi in An.stephensi

at various heparin concentrations.

Time of Heparin mf§/ Nos of Nos of microfilariae %
dissection Conc. mm mosquito in migration
after feed i.u/ml examined midgut thorax
(hrs)

1 10 5 10 52 1 2

2 10 5 10 76 2 3

3 10 5 10 35 2 5

i 10 5 10 113 0 0

1 20 17 6 228 1 0.4

2 20 17 6 102 0 0

3 20 17 6 157 0 0

4 20 17 6 232 1 0.4

1 30 16 6 240 0 0

2 30 16 6 145 0 0

3 30 16 6 167 0 0

4 30 16 6 124 0 0

1 40 8 6 41 0 0

2 40 8 6 b7 1 2

3 4o 8 6 50 0 0

4 Lo 8 6 25 0 0

1 50 " 6 190 0 0

2 50 11 6 196 0 0

3 50 11 6 143 0 0

4 50 11 6 69 0 0
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Table 2i: The migration of exsheathed B. pahangi in Ae. aegypti SS

at various heparin concentrations.

Time of Heparin mff/ Nos of Nos of microfilariae %
dissection Conc. mm mosquitoes in migration
after feed i.u/ml examined midgut thorax + S.E.
(hrs)
1 10 5 5 20 5 20 + 0.08
2 10 5 5 4y 2 4 + 0.03
3 10 5 5 25 3 11 + 0.06
24 10 5 5 14 2 13 + 0.08
1 20 5 5 35 9 20 + 0.06
2 20 5 5 33 1 3 + 0.03
3 20 5 5 30 8 21 + 0.07
24 20 5 5 13 7 35 + 0.10
1 30 12 5 55 6 10 + 0.04
2 30 12 5 56 8 13 + 0.04
3 30 12 5 32 6 16 + 0.06
24 30 12 5 20 21 51 + 0.08
1 4o g 5 57 20 26 + 0.05
2 4o 5 5 54 16 23 + 0.05
3 4o 5 5 66 5 7T + 0.03
24 40 51 5 49 23 40 + 0.06
1 50 4 5 43 8 16 + 0.05
2 50 y 5 4y 0 0
3 50 4 5 30 6 17 + 0.06
24 50 4 5 29 10 26 + 0.07



































































Table 30: Results of feeding Ae. ae&zgti SS and C. quinquefasciatus (DAR) on bloodmeals with W. bancrofti and
B. pahangi on dissection day 14 post infection

mff‘/20mm3 Mosquito Developing larvae *Mosquitoes
o *
=} ~ o
© S i 8 .E gg L g o
i = 55 O o 56 o o b3 3
4&; o) o [} 0 E] (] — O P L > 8 o
—~ b @® 2] o} ke o =] G oA © - G b
< 3] i < ) Q o <, o b g3 > =) o
O =i © o~ o o] U] [¢] o oA T & =
S = « [ kel £ a5 £ Q 0 o 8 - S
5= | I I B . . 858 ¢ 3
-3
= = & 7 = I IT IIT I IT IIT I IT IIT I IT IIT = 3% =
1.2.84 (1) 30 106 DAR 52 0 0 O 0 O O o0 O O 0 0 O 0 0 0 0
I
1.2.84 (1) 30 106 AMSS 34 60 0 0 0 012 0 1 11 0 0 8 2.3 97 14 41 o
[}
22.2.84 (2) 100 100 DAR 116 0 0 7 0 023 0 4 4 0 018 2.1 97 31 27 !
22.2.84 (2) 100 102 AMSS 83 0 068 0 0 30 0 12 20 0 3 35 4.0 91 45 54

¥ Infective larvae refers to the 3rd larval stage
** Infected mosquito refers to any mosquito with normal developing larvae.

AMSS infected on 22.2.84 were dissected on Day 12 post infection whilst for DAR infected on the
same feed, 25 females were dissected on Day 12 post infection and the remainder were dissected

on Day 14 post infection.



Table 31: Identification of infective larvae found in C. quinquefasciatus (DAR) and Ae. aegypti (SS) fed on

W. bancrofti and B. pahangi and dissected of Day 12 and 14 Post infection

Expt date Mosquito Nos of infective I N FE E £ T X VvV E L AR V A E
and Nos species larvae examined W. BANCROFTI
Total Nos. % Meananal Range of Total % Mean anal Range of
Ratio anal ratio Nos Ratio anal ratio
1.2.84% (1) DAR 0 0 0 0 0 0 0 0 0
1.2.84 (1)  AMSS 28 15 54 3.5:0 2.6-4.4) 13 L6 2.9: | 2.8-4 4|
22.2.84 (2) DAR 39 30 78 3.8:] 2.9=4.61] 9 23 3.7¢1 2.9-4.67|

22.2.84 (2) AMSS 86 49 57 3.8:1 2.0-5.82| 37 U3 3% 2.0-5.2¢|

- 1Gi
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and normal strains of C. quinquefasciatus (DAR,THAI) fed some batches

of mosquitoes on H.E.S. cryopreserved W. bancrofti and obtained high

infectivity rates ranging from 88.3% - 100%. The mean numbers of larvae
per infected mosquito ranged from 2-10.5 at microfilarial densities of

46-80/20mm>

. Macdonald and Ramachandran (1965) reported susceptibility
rates of the selected susceptible stock of Ae. aegypti to Malayan and

Fijian strains of W. bancrofti in the range from 77.6 - 86.9% and 83.6 -

87.5% respectively, showing that they are highly susceptible to

W. bancrofti. These findings show clearly that the reduced susceptibilities

observed in the present studies were not due to a decrease in the

susceptibility of the stocks of DAR and AMSS used, to W. bancrofti, but

rather due to the reduced infectivity of cryopreserved W. bancrofti to

these mosquitoes.

Due to the variability in the rates of exsheathment and migration
observed in DAR and AMSS, as a result of using cryopreserved microfilariae
W. bancrofti it is not possible to get a clear picture of the exsheathment

'

and migration patterns of W. .bancrofti in the 2 species of mosquitoes,

thus making it difficult to compare these two processes in mosquitoes
fed on mixed and single infective blood meals. These experiments need
to be repeated, feeding the mosquitoes directly on donors or feeding
them via membrane feeders on blood taken from donors. By so doing, it

will be easier to make such comparisons.
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Table 36: Migration of B. pahangi in C. quinquefasciatus (DAR) and

Ae. aegypti SS fed on serum and exsheathed B. pahangi.

Time of Mosquito Nos mosquitoes Nos (%) of Microfilariae in
dissection species examined
after feed Thorax Midgut
(hrs)
AMSS 3 3 (8) 40 (92)
L DAR 3 0 (0) 0 (0)
AMSS 3 9 (23) 4o (77)
: DAR 3 0 (0) 0 (100)
AMSS 3 15 (33) e (67)
3

DAR 3 0 (0) 0 (0)














































Table 43: Exsheathment and migration of B. pahangi in Ae. aegypti SS fed on Calcium Chloride.

Time of Nos of mosquitoes Mff/mm3 Nos of Microfilariae Nog larvae %
dissection examined Total Nos Nod ereheathod in thorax migration
post feed in midgut (%)
(hrs) &
1 5 T 6 6 (100) 18 75
3 5 T 27 27 (100) 12 31
24 5 T 3 3 (100) 9 75
48 5 7 0 0 6 100
T2 5 T 0 0 2 100

- QaQil






























Table 48 Susceptibility of Ae. aegypti SS and C. quinquefasciatus (DAR) fed on whole body extracts of

(DAR) and (AMSS) then infected with B. pahangi.

Mosquito Whole body Nos Nos Mfg/ Nos of . filariae in Mean Nos %
strain extract mosquitoes infected mm Proboscis Head Thorax Abdomen of larvae susceptible
used dissected + S.D.
AMSS 20 16 3 6 8 32 11 b + 1.6 80
CONTROL DAR 30 30 25 47 58 20 5 + 0.96 100
DAR 42 0 8 0 0 0 0] 0 0
CONTROL MG 2l 0 8 0 0 0 0 0 0
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Fig. 18: The Exsheathment of B. pahangi in the presence of abdomen

homogenate of C. quinguefasciatus (DAR), Ae. aegypti SS
(AMSS) and An. stephensi (Steph) of varying wet weight.
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The lack of inhibition of exsheathment by protease types VIII
and X by midgut homogenates of the 3 mosquito species could again be
due to the dilution of the inhibitory factors present in C. quingue-

fasciatus (DAR) and An. stephensi midgut homogenates. The fact that

all the midgut homogenates had a pH of 7 eliminated the chances of
pH being a source of any of the variation observed.

The complete inhibition of exsheathment by F.C.S. and B.S.A. in
the presence of endopeptidase was much greater than that of C. quinque-

fasciatus (DAR) and An. stephensi abdomen homogenates. The protein

concentrations of F.C.S. and B.S.A. were much higher than those of

C. quinquefasciatus (DAR), Ae. aegypti SS and An. stephensi abdomens.

This large difference in protein content is the most likely explanation
for the extent of inhibition observed when F.C.S. and B.S.A. were used.
It is likely that endopeptidase activity was completely swamped by the
binding of protein to it, thus inhibiting exsheathment. These results
also show that inhibition is not specific to abdomen homogenate, but
occurs in the presence of other non-specific proteinaceous substances.
The extent of inhibition appears to depend on the concentration of
protein material present in the homogenate or other proteinaceous
substance.

The conclusion that can be drawn from results in section 11.1 and

11.2 is that the inhibitory action of C. quinquefasciatus (DAR) and

An. stephensi abdomen homogenates on endopeptidase induced exsheathment

of microfilariae B. pahangi is partly due to some specific inhibitory
factor in the abdomen and partly due to the protein content, inhibiting
endopeptidase activity. However the exact location of this factor(s).
in the abdomen remains unclear. We cannot rule out its presence in the

midgut simply because in vitro experiments using midgut homogenate did






Table 55 Source of Enzyme, the temperature, pH of incubation and the maximum concentration of enzyme employed

Enzyme Maximum concentration Temperature pH Description *
mgm/ml
Endopeptidase 0.025 23 8 Bacterial crude powder
Protease III 0.2 23 7.5 From Papaya
Protease IV 0.2 23 7.5 From Streptomyces caespitosus
Protease VII 0.2 23 T:5 From Bacillus amyloliquefaciens
Protease VIII 0.2 23 7.5 From a strain of Bacillus
subtilus
Protease X 0.2 23 7.5 From Bacillus thermoproteolyticus

- ble -
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¥ All reagents were from the Sigma Chemical Company
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Table 62: Motility of B. pahangi incubated with midguts of unfed

Ae. aegypti SS (AMSS) and An. stephensi (STEPH).

Mosquito  Incubation Nos of mff Motility Scores of mff (%)
species period (hrs) examined

0 + e e
STEPH 3 344 42 230 172 0
(12) (38) (50) 0
AMSS 3 377 6 70 264 37

(1) (19) (70) (10)
CONTROL 3 473 4 394 75 0
(1) (83) (16) 0

Table 63: Motility of B. pahangi incubated with midguts of bloodfed

Ae. aegypti SS (AMSS) and An. stephensi (STEPH)

Mosquito Incubation Nos of mff Motility Scores of mff(%)
species  period (hrs) examined 0 . - et

STEP 3 142 9 98 35 0
(6) (69) (25) 0
141 5 10 126 0
AMSS 3 (4) (7) (89) 0
6 137 0 0
CONTROL 3 143 (4) (96) 0 0
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Table 66 : Motility of B. pahangi ingested by C. quinguefasciatus (DAR)
and Ae. aegypti SS (AMSS) (examined in Hayes saline)

Mosquito Incubation Nos of mosquito Motility scores of mff (%)
Species period (hrs)  examined

0 + ++ el
AMSS 2 11 5 82 35 10

(%) (62) (27) (8)

DAR 2 10 87 56 2 0
(60) (38) (1) 0

Table 67: In vitro migration of B. pahangi from bloodfed midguts of
C. gquinquefasciatus (DAR) and Ae. aegypti SS (AMSS)

Mosqutio species Nos mosquitoes Incubation Total nos of mff
examined time (range per mosquito)
70
AMSS 10 2 (3-10)

DAR 10 2 0
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