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Determination of the physiologinal age of female enophelines is important both
for the epidemielogical study of transmission and for.evaluatinn of the efficacy of

insagtiaide-spreying operations.
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' Different methods have been proposed: by Mer,: Polovodova,, Detinova, Gillles &
‘Lewis for the purpose of distingwishing parcus from myllipapous, females, including
cne ‘method which even makes it possible to determine the exect .nugber of gonotrophic

eyeles: - » ’ - - RN a2 S R R '-y>“§

For use in the usual '3nditions in a malaria’ ‘¢ontrol pil16t zone, a method far
the determination of physiologioal age fmust be simple, fairly rapid and capable of
producing the same results when " the dhservations “are ‘made- by‘different workers.
It‘must also permit dissection of salivary glands, and poSsibly ovaries, in-order :

I iy

to establish the rate of infecticn ‘ofi the same material.“‘”' Vel i

" o . . ’,

Determination of the exact number .of gonotrophic‘eycles by counting the
number of dilatations on the funiculi of the ovarieles“taies ten much time ané kN
krequires too much dexterity to be employed as. routine practice inthe field.-
‘In the Bobo Dioulasso pilnt zone we triéd’ simultaneously "as a‘means of - ‘detecting
parous females ~ the qualitative change in the ampullée ‘4nd” 18’ the- common oviducts
(Detinova-Polovodova—GilliesL the structure of the funiculifbf the ovarioles- afteér

“teasing out" the ovary (Iewis?, Ant the skape" of”’ the’ trachenles inside the ovany

"'reasmg out" appears 10 be the nearest. Eﬁg;usmequivalent to0. "dilacérntian
g8 used by the authors,
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(Detinova-Pelovodova), The ovaries were extracted very carefully by one of us
(Chauvet), and identified as parous or nulliparous; one of them was placed in
distilled water and the tracheoles were examined (dry) by another member of our
team (Thélin); the other ovary was teased out in saline solution and examined,
fresh, by the third member of the team (Hamon). Each female was given a number so
that the results could be ccmbared after each dissection session. The results of
the comparison may be summarized as follows:

There was not very much difference in the percentages obtained for parous
females but if the diagnoses are examined one by one it is noted that those females
which are ciéssifiéd‘aé parous on the bésis of the form of the tracheoles are nearly
always also considered as parous on the basis of the structﬁre of the funiculi of
the ovarioles, and that thoseﬁclassified as nnllipérous on the basis of the form of
the tracheoles are also classified as nulliparous on the basis of the structure of
the OViarole funiculi. On the other hund, 10% of the diagnoses based on the
appearance of the anpullae and common oviducts do not tally with those based on the
tracheoles and ovariole funioculi. On several occasions it was found that ovaries
with 211 the characteristics of those of a parous female were, in fact - on the basis
of the tracheoles and ovariole funiculi - mulliparous in one speeimen and parous in
enother, As a means of distinguishing between parous and nulliparous females,
theréfore, the morphology of the ampullae and oviducts does not seem to be very
geliables The other two techniques seem to be about equally reliable But the
tracheole technique eannot be applied beyond ovarian stage II, wheréas examination
©f the funiouli can still be effected in fairly good conditions in stage'III.
Furthermore, by the method of teasing out ovaries for immediate examination of the
funiculi, only 12-15 anophélines can be examined in an hour, particularly if there
are numerous mulliparous specimens, whereas 50-60 specimens can be subjeéted to the
tracheole test in.an hbur'(hot 1ﬁe1uding extraction of ovaries),

On the basis of this study, the technique adopted in the Bobo Dioulasso pllot
gone is as follows: the fem2le anophelines are identified, the salivary glands are
extyacted for the detection of gporozoites, and the ovaries are also removed and
passed to the entomologist in a drop of normal saline. After brief examlnatiou
under the binocular lens, ovaries at gtages Jq $&J, IIm and part of stage IIa1

. L The authors subdivide the stage II of the ovary into II young. (Jeune),‘
‘11 middle (moyen) and II late (ag8). (Editor*s remark) . -
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are placed in a drop of distilled water for examination after desiccatioe. NbSt of
the stage II and all of the stage IIT ovaries arevexéhined'byfoeesiné’out'eiaer:the
binocular lens, and the structure of the funiculi of the ovariolés are studied under
the microscope. . With this technique, 150-300 females can be exéﬁined“in‘a'morhing
(4-1/2 hours); the tracheoles can be examined in the afterncon in about an hour.
The difficult point is to distinguish between the ovaries to be te&éé&’but and those
to be left to dry, . In some parous females containing a few eggs retalned fram the
- -last oviposition, the tracheoles still show signs of the "skelns" that are
characteristic of nulliparous females. It is therefore adv1sable to determine,
"with respect to each specimen, up to what stage of ovarlan'development‘the tracheoles
of a nulliparous female can be clearly differentiated‘frbm“ihdsé‘ofIéApefoﬁs'female.
Interpretation of the tracheoles generally becomes doubtful in the middle of stage
1la. ' " o

In view of the faet that it takes longer and is more difficult to oarry out
and read the Uteasing out" than the "tracheole" test, we established, over a long
series of dicsections, the percentage of parous'females’wﬁeh the.traEEéole test alone
was applied (females with ovaries in stages I, IIj, IIn: and part of IIa), and when
the "tracheole" and "teasing out" tests were both applied (females 1n stages III
and part of IIa). It is quite clear (Table'l) that the teasing “out’ method’ glves
a far higher percentage of parous females than does the trachecle method, but the
percentage of females at.an advanced ovarian stage being low in our material
- (female anophelines taken on human bait during ﬁhe-niéht);fthé‘tfééﬁéole“téét“alone
gave a percentage of parous females very similar to’ that for the total population.

Our estimates of the percentege of parous females were made with females taken
during the nlght because thls prov1ded us w1th a good sample of the anophellne
‘population in contact w1th man and with females w1th ovarles at stages which lend
\themselves to the technique for the determination of phy51olog1cal age., Night
capture is, however, a costly and often unproductlve proceedlng, and we therefore
tried to use the seme method with females from temporary shelters in the zone
treated with DDT, With this method, unfed or freshly-engorged females have to be
used because in the others the ovaries are at too advanced 2 stage (IV or V).

Here, however, there is a sampling problem. are the unfed and freshly-engorged
spe01mens representatlve of the total populatlon? Table 2 1ndicates, w1th respect

to A, funestus and A, flavieosta, the percentages of parous females obtalned in
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October 1959 with, respectively, females captured during the night, and unfed or
freshly-engorged females taken in temporary shelters, all the specimens being .
obtained from the same villages in the DDT-treated zone, There is a definite
discrepancy in the results with regard to A. funestus, the femaies from the temporary
shelters giving a much larger proportion of nulliparous specimens than the females

, oapturéd during the night.,. This factor is probably not due only to non-examination
~ of pregnant females, because the sporozoite rates for A, funestus. females captured

during the night are higher than for A, funestus captured in the temporary shelters,
whereas with A, gambiae this factor is practically absent - (Table 3). The
percentages of parous females cannot therefore be established without any regard to
the:ﬁanner in which the females are captured and it follows that the sporozoite rates
may sometimes vary according to the method of capture - which is of the greatest
importance in the organization of entomological control of malaria eradication
campaigns.

In some night captures, the number of females for examination being very small,

, .they were all .teased out in order to ascertain exactly what ovarian stage the females

took their blood meal and, with respect to parous females, in order to discover.
whether they had deposited their egys during the night of the meal (presence.of a
res;dnal sac) or one of the preceding nights (presence of a dilatation). = The
resulfs of this study are given in Table 4. It will be seen that although there is
no stficﬁ rule, a large proportion of A, gambiae and A. funestus take their blood
meal on the oight,of the oviposition, whereas the majority of A, nili and A, coustani
;4° not take a blood meal on the night of the oviposition. It will also be noted
that a considerable proportion of females bite at the IIa stage or an even more

L advanced one, However, the ovaries of females whlch lay as soon as thelr eggs are
ripe are nearly always ‘at the IIm stage, whereas a large proportlon of those whlch
lay 24 hours after thexr eggs are ripe have ovaries at the IIa stage. It is
therefore probable that, in nature, a certain number of females do not 1ay'uhtil

24 or 48 hours after their eggs have matured. These two phenomena combined mean
that in nature the lapse of time between two successive ovipositions is certainly
on an average considerably longer than the duration of the gonotrophic eycle. A
the "hight-oapture" females were studied for the purpose of ascertaining ihe \
percentage of paious females in relation to the hour of attack, Table 5 summarizes

our observations with respect to A. funestus, A. nili and A. coustani. There aré
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some very marked variations.according:to.therhotr; idiie iin.many-cases to the small

number of specimens examingd in each period. Grguping_of the catchesmbymthreeehour
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periods from sunSet to sunrise&,makes-the variatidns 1ess'marked i Althougﬁ“the

dev1ations are not generallyisignifioant (except ¥ theicase of A. coustani) it seems
fairly clear that parous females are more numerous in tq¢ second_thanain.thenfirst—
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half of the night. It‘is therefore possible that catc gs‘@ade during a; part; ofi the

A e A bt

nLght do not constitute a satisfactory saméle of the anopheline—population as a .
whole. 3 , ‘ . 1 o L r Lo
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All the females caught at night were also studied t6 obtain the percentage of
..JO Jq

parous fexiales in relation to the zone of qapture (pilot vilyages on Imﬂhtreated

zone) The redults, summarfzed in Table Q, show a marked drop in- ‘the .proportion of

parous females 1n the(DDT-treated,zone.as comparedrwithfihose I*“the demonstration ‘

*,.,,....._.\ s 0 \ ‘.x

area, the! deviations noted being nearly always significant.‘ rUnfortunately, the

percentages of A. coustani parous females snow almost as parked a différence betften

a0f aleadooal :
demonstratien area andiﬁwmhtreated zones asido A. funestus anduA*-nill, althoughli

i !
A. coustani practically never enters the houses in the region~inmquestipn and it is:

difficult to imagine that 1ts death-rate is affected to such“in extéht by the DDT-

spraying of the houses. This again shows that the question of sampling is of

. - SRR SO -
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full confidence can be placed in this technique for the evafuati n of the effect of

insecticide spraying on the vector anopheline population.: anfosln e 3 s el

.....
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; The various studies referred to above are not compleﬁed, and the results are

given merely. as an indication of the many problems that arise;, The conclusions

woE s 0t ]

areqtherefore only ‘tentative. : ? ? s §;~§

b
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TABLE 1, FERCENTAGE OF PAROUS FEMALES OBSERVED AMONG NIGHT CAPTURES..
- IN KELATION:TQ STAGE OF OVARIAN DEVELOPMENT '

L
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PERCENTAGE OF PAROUS FEMALES OBSERVED IN.-DDP-TREATED VILLAGES

IN THE PILOT ZONE OF BOBO DIOULASSO,; IN- RELATIONx TO THE
- METHOD OF CAPTURE (OCTOBER 1959) ‘

" Species

| Mode of captiire

and nutritional .
state

No. females
examined

“"Nosparous |
; females

e L

,% parous... -
females .

NN “

95%-confi~ -

dence
interval

&.“funeatus” \

| Temporary

Night .captures .} .

Fasting females

shelters

| Fasting females

| Temporary

‘shelters

"~ 1 Engorged females

1 Temporary

shelters

| A11 non-pregnant

females

30.

162

21

183

SRS 7 A

24

134

 52.‘

19,1

- LY« PN
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1
'

28.4-65,6 .

9.220,5

!

130-74

13- 3‘21&’ 9

« flavicosta

Night captures
Fasting females

Temporary
shelters
Fasting females

Temporary
shelters
Engorged females

Temporary
shelters

All non-pregnant
females

37

16

53

23

13

36

7546

62

81

6749

62.0-89,2

46-18

61~1.00

54‘09-80,9
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TABIE III. GOMPARATIVE SPOROZOITE RATES FOR FEMALES CAPTURED DURING THE
" NIGHT AND FEMAIES CAPTURED IN TEMPORARY SHELTERS IN ’
DDT-TREATED VILLAGES OF THE BOBO DIOULASSO PILOT ZONE
FROM JUNE 1958 TO OCTOEER 1959

Species . | - Mode of ~ | No, females No. females Sporozoite: 95%
P ' capture dissected infected ~‘rate | confidence
’ ‘ ’ . “ T “ : interval
A. gambiae Temporary 1 186 3 0.255 | 0.052-0.739
T shelters ‘
Night ® 922 4 0.434 . 0,118-1.111
eaptures ’ ~ '
A, funestus Temporary | 16 721 9 0,054 0.024-0,102
shelters
Night 1 055 7 0,664, 0,266~1,366
eaptures T :

3#
The village of Simorosso is excluded as it is too close to the dieldrin-treated
villages where infected A, gambiae are common.
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TABLE IV, DISTRIBUTION OF OVARIAN STAGES AND OF YSACS" 'AND “WDILATATIONSY

IN FEMALE ANOPHELINES CAPTURED ON HUMAN. BAIT -DURING

THE NIGHT, FROM JUNE.TO SEFTEMBER 1959

oy

Ovarian stages,

o No'. females with f'1',h'<=.lk:§e -characteristics

C 24

parous or nulliparous, Ay :'g:amBi"ae A, funestus | k. mili | A coustani
' etCo ’ - T R ' .
Parous with
dilatations
I1I 3 1 14 3
IIa 4 5 7 13
IIm 0 (o -5 12
Parous with sacs ‘
11T 4 5 5 1
Ila 11 i3 7 8
IIm 9 11 6 11
113 1 0 0 2
Nulliparous ‘
CIIT 3 5 .15 A
IIa 6 2 -16 5
Im 8 S 40 19
115 5 4 3 12
I 2 3 3 2
Total parous females
| with sacs 25 29 16 22
Total parous females L
with dilatations 7 6 26 28
TOTAL PAROUS FEMALES 32 335 42 50-
TOTAL NULLIPARQUS FEMALES B 7. 42
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TABIE V,

DISTRIBUTION OF PAROUS FEMALES OVER VARIOUS PERIODS OF THE NIGHT
DURING -CAPTURE ON HUMAN BAIT FROM JUNE TO OCTOBER 1959.
IN THE BOBO DIOULASSO PILOT ZONE . ‘

~ Number of females examined and percentage parous
Period of Time A, funestus A, nili ‘A, coustani
(hour) - " No. ,“é.paroi;\ts T Neo | %Aparous No, -k%‘pa.rbus
18 ~ 19 3 0 7 0 51 47
19 - 20 3 67 26 3 55 51
20 -.21 3 67 68 38 36 50
21 ~ 22 10 30 95 34 é8 S,
22 - 23 é 83 99 33 78 47
23 - 24 17 65 94 40 56 54
00 - 01 18 72 95 34 L, 55
OL - @ 45 73 97 53 75 57
2 - 03 41 66 55 35 51 67
03 ~ Q4 50 70 81 42 50 68
04 - 05 70 70 79 43 39 T2
® - 06 33 58 54 39 32 63
18 - 21 - - 108 31.5 142 49.3
,Istandard deviation : 4.5 4.2
. 21 - 24 - - 288 35.8 202 51,5
standard deviation : 2.8 3.5
1 18-2 42 54.8 - - - -
/[standard deviation 7.8 o
1 o0-o03 104 702 | 247 2.3 | 170 5944
standard deviation 4.5 3.1 3.6
| 3-8 153 67.3 21, A.6 | 121 67.8
|standard deviation 3.8 3.4 4,3
1 18 -06 299 66.6 | '857 38.3 | 635 56,2
‘|standard deviation 2.7 _ 1.7 2.0

N.B. A. funestus: demonstration villages; A. nili and A. coustani: DDT zone
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PERCENTAGES OF PAROUS FEMALES OBSERVED IN THE DDT-TREATED

PILOT ZONE FROM JUNE TO OCTOBER 1959

Species Zone of capture No, females Percentage 95% confi-
dissected parous females dence
interval
A, gambiae Demonstration 155 T4 67.1-81.1
villages
DDT zone 70 .4 29.6-53.2
|A. funestus Demonstration 300 66.7 61,.3-72,1
villages
A, nili Demonstration 135 53.3 44 7-61.9
villages
DDT zone 858 38.3 34.7-41.9
A, coustani Demonstration 26 73.1 55.3-90.9
villages
DDT zone 637 56.2 54.2~58,2




