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Experimental Studies on the Role of Aedes togoi in the Transmission of Bancroftian Filariasis.

1. Number of microfilariae taken up by the female and their movement in her body.

Yoshikiyo

NaxkaMUrA. Department of Medical Zoology, Nagasaki University School of Medicine (Director: Prof.

N. OmorI)
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WA, RUREN 743 V7 ED EHREREL T3
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R CF RO WUk T OB BRI 5 Bk
3747 Y THROKEEE T CORTRI, REE
BRO7 47 Y THROFENPTHBEEICRIZTTEE
J BB R RBRROERERE FIciN 2 AFBERY

BEDORES IO TIZFRBRA EE LR INTHIZD,
CNLOHMEEAY S MICT A7 HICEHIT 196248

4 7251963411 7SI LR IR Z T8
51D TEDERZIZEE > THET 5.
AEEIZOE 1 ME LT XEOERT 2FHEK
CF O ERPIC AT 28 BRRULICERO T ORISR
EZEEDIBDTH 5.

ARG AERTICH e - T, EROBELFEOK I
200 - 1 BT KRR =R R OB AR L

*RIF KRR TIRU R A Hels
RIGRIPEZNED D EEEE 1295

KR EE 4 DREEZY L BEESALICEL MilE s
Lk 5. :

ERVMBBRUTFE

BUcR M S €7 BREREBRLENEDEITED S
k7= Wouchereria bancrofti (Cobbold, 1877) q{F (g
BETHD., ERRcltU7cid Aedes (Finlaya) togoi
(Theobald, 1907) T, 19624 4 A RO H ICEILE
DIEREDETEHICD BA/ND 7 — v SIRE L%
HAEB~2TPCORBENTHBE L, WOFIIC A
ELLRB BOEMATHL Y., LEDARE 313
FECL T, RAVFIREARBICE -TELES
BUAER TR RARFEDO N LD b5
RKTH-7DT, WME dRE->THIBT 3 &5 ickafk
DEDBKTH -7z,

Wi AkFx (1958) &ERIRLHEIC LD 24°C Ry
25°C, WRIBE0~0% IR NI IREAT, Pbk
oA I RES D LBA50~200/EAK T DA L
7220 % 20 % 30cmd ARG, Wil S FREEHE
D % K & A S TH% 9 Br2040> 5 48 0 B
15 IZDICITIS o7 BB 1 &K, 553 KB,

WlEEom, AR (Lot No.11.1) Z605RIAICR
MmU7z D2 RIME %S 2 RGO ENC IR 2 8k,
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DOTHEHB Y vokv A TERBEL S ERT>REL
FELTHEBIC80% T va — L THE LT, HBTHEB
E IR 7R 2 I IR TR R A 7. CHE(Lot
No. 131255 PIMICIn Uiz & D% JKEk A TE K
B LT, MEERSTD/INH T RETED, K SED 7
B A g & e — R IC A 7 AR EEB B 8T
Z ORI 2 B rhof BB TRIEGICEN R
B X HICT R U 5 4L Mm% —E R R T8 L
T80% T —THEEL, %HTH, BEEE XU

Z Rl 2 ST IS A RO R L,

EBRBERRUEER
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QI OB Y H4F REAEH N Brodicld, FA—A»
2, Wk 720 S A e B X B R R IR E U A
b0, WkIFETEBLCENET L, Ehii
1 RICORT L3 TR0, A—FREFEEZE
FUteds, COBRFRRICORT LIICRICK > TRl
B D30cmmeh OEIT REAHE LRI - THD,
Lk HoOBmE Rk > TRILEZDT, 18%7%
DT AFHOFHEGE L RLZ, B DR
T OFE B ISR IICHRE U CIEE O E i ik Tl
AN DOEMEEEE L, WEEOKE &R DK
EEOEE S ETOREICEOTEEL, ZOFEH
ZIMEORE (1.06) TH-7dbozRIMEE Ui,
1 FICORT 1 LOPEEREE, AKBMmEHRo
Flps—BRICAHE LTS L E LT 30cmmipic s
F 1B R O M IEEERS 5 g O L
AEDT LI bDTH 5.

%1 Fo AFE(Lot No. 11, 1DIZ603LINICIEIE L7

Table 1

i 4 ORI IR ER L 7o D T, £ O3 LT O
FRREANE I N EEZSND, TOLED
EAIRBELOFRRIBELE P -OT, ®RBT 5
LS IEEOERF R s, BEEATOFREED
Iz TRELOENS 2 bV, KL, B
(Lot No. 1D 5 ArRILIRICBIN L bOZEEBIC
EEE UATERIE®80% T v a— VTCEE L OTH
Y, CH (Lot No.13) Tld54LIRICBI LIz D
ZEEENCEB LT, HROEROEHEZHNTNL0
T, ChOTBOEAICREARADFREIE, £DE >
T g s e C sk B,

1 FOFBEEURE ERO 1 L%/ D OBEUFIR
& AR A EOTNORICROT HHEDN 5
BORENUTTH A DH%RT 2 X1, BihdH
BROIEEEHD 12 L I UL SO IR R AL R
o,

ANEBIIMFRDOFEDHHHER

3 ENCE » TR & & 7 LB R O IR
WA RADIC, ERFREE0—9 %, 10—19%5%
DEBERITKEY, KBRS 2008 R T &5 2
FOWOTH 5. X, {FRECUIFHRBOBRRICHS
ZWEHANRT BESEL, 2, RUIHOIDTH 5.
CHODERDN DS, EET IR 2B OHE
SR RA L, ERMTIZIIO T ERRIITHIENILR
B, 2T, DTG~ 2 X951, REOREERE
SN BN TTH O RERO SRR OHEE 21775 - 72
DTHBY, T TR - 7B BEORE BT I [FRE
R —F hEEE P ORI D TH 500,
IS Mg B BT A < eI IR AT AT Hz I & FRICHEER
THEEZDIEOE, BERBEEOR 2 BEIR LR
iz, AMKATO 7 45 ) 7RO & ToRRY
—WEICRD 2 —ERORBINE o REZRT &
2L, WET L EFRESAZARMLO—ER

Number of microfilariae taken up by a female mosquito,

Aedes togoi at a full meal

! Date of feedin ) Mean No. Mf Amount(cmm) Expected Observed No.
Lot | 8 in 30 cmm p No. @ | Mf per @

‘ . - bl : of blood : b oper
ok — ood of carrier per Q at No. Mf ] cf.
No. Date Time(p.m.) befiﬁi ?;%iséter a full meal per dissected Range Mean

| I

1
17 Dec. 18 1962 9. 20—9. 25 3.33. 7.0 0.8 100 | 0-2 ’ O.lZEPﬁg 1
13 |Dec. 17 1962| 9, 35—9. 40 10. 67 7.0 2.5 94 | 0-7 : 1. 03|Fig. 2
11. 1jMay 8 1962|11.156—12.15 230. 50 4.2 32.3 108 0-117|17.10fﬁg.3
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Table 2 The number of females which picked up the indicated
number of microfilariae at a full meal
Lot Expected No. © Observed Class interval of number of microfilariae

No. Mf mean No. o ololoalalalol o \ o |85
No. dissected S u O R s A O - S B = B
per 2 Mipr & 1ol2ig 8|22 8(2|8 gl8]¢2
i — | —

17 0.8 100 0.12 100 ‘ : ’ ’

13 2.5 90 1.03 94 ‘ !
11,1 32.3 108 17. 10 62 13 | 11 7 2 5 1 4 2 0 0 1

o : : : |

TO%, ZHOPE LT, RIS, MIEAICK3EL
Wi EBI DL ENHEDL. G- THOEBF R
ZEELT, chicHibd 2BHEERE LTESO
e ERSAOREROSHRMEET 22 &3, |]D
HEITAKMIETOF RSk EitEd 2 C
Lt b, £TAHEIBOREHET 2FIHE LTE
3 RICETFEAIR L7zhs, Poisson HAIEKEF=V/x
I3 Lot No. 17 TIZAEZERNC LITE L, $it T Poisson
SIS T & A2 RbLw, Lot No. 13K 11, 113
BTl LYRE L, BASE%E LTH D IE Poisson
BTHAHTEERLTNAS,

1) Lot No.1700154&

T DIBA T REHIRD T <, J0mmrbd{F kg
MNIERBICGBE B h-7EThH 5. ERICELNE

Table 3

BUEIZH 3 RIORML,  Poisson BOAFHICHES C
LZ2BH Ly, Poisson BAME Lo MEHE & 58
HZEEEXRTIEEINOL SIS, TEHOE
AlE 22 test THET 2 &, #2=0.257 272 ->Txf
JE9 BHERIL0. 1—0. 50MICdH 3. B> CRIEZMEIZE
wﬁmi<ﬁé?5&%ﬁén5.c©$ﬂm5ﬁu
PICIRIL U7e & DATHE B ICHRE: LIRS E%80% 7 v
T=NWTHE Ll DICROD TELOBREF it 3y
RIeDTH 305, BRFICEE LT ommogEEm
ZWREIE Bl I35, COMBEBHEOER L
FHREAs Poisson [HHICHES E55 T &id, Bl
HBOEEICHEES ICRINT 5 &5 RED T TR,
BEOFMBMEROFHOSHIZLEBLANTH -7
EHEEINZDTH .

Specification of the type of population distribution for the frequency

distribution of females having taken up a varying number of microfilariae

(That is, the specification of the pattern of spacial distribution

of microfilariae in the peripheral blood stream of a carrier)

. ! |
potloN p v F=V/%| df .Ehcaooj P (F>Fd)=a | cof
_ |
17 100 0.120 0. 127 1. 058 99, co 1D 0. 50> a >0. 25 Fig. 1
13 04 1.032 1. 945 1. 885 93, oo 1. 37 a <0. 01 Fig. 2
11,1 108 17.102 | 556. 373 32,533 | 107, oo 1. 35 a <0. 01 Fig. 3
\

N : The number of engorged females dissected
% : Arithmetric mean number of microfilariae,

V : Unbiased estimate of variance

that is, No, Mf per female

F=V/[x : Empirical divergence coefficient of the Poisson distribution

d.f. : Degrees of freedom

D : F2(0.50)=0.993, F® (0.25)=1.001

Specification : Poisson distribution is'expected for Lot No. 17; Pélya-Eggenberger distribution

for Lot Nos. 13 and 11,1



28 s

#

Fig. 1 Frequency distribution of mosquitoes.
having the indicated number of microfilariae,
when fed on a carrier having 3.3 microfilariac

per 30 cmm blood (Lot No, 17)
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number of microfilariae, when fed

Fig.

‘Fig. 2 Frequency distribution of mosquitoes

_having the indicated number of microfilariae,

when fed on a carrier having 10.7 microfilariae
per 30 cmm blood (Lot No. 13)
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Number of microfilariae
Polya-Eggenberger. DEFESHICHE D LD IBbh 5.
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TrE, £=2131L720, MBI HRERIL0.5—0.3
OMick D, Polya Blic k<BAT 5. NIbCoflo
K S IR O ¥y 30cmm Fl1EFREICR
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3) Lot No. 11. 105HE&
Z OPNIT B M30cmmen23) 4 & IR AT ES
o BT RIS WT, 3 RORLIELIII,

Frequency distribution of mosquitoes having the indicated

on a carrier having 230.5 microfilariae

per 30 cmm blood (Lot No, 11.1)
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JPoisson  WAREEIZIEICK &, RE- T BIpIE
Pélya UL HbH L2, EELE Polya MAMHEL
R ORI & Z KRS 2 S8 3 Mom <, wEOH
AUEBET AL #2=8.8044 120, hic SBT3
FESIZ0. 7—0. 5DIICH T, L<HAT ST &p0
5. ZOPITH, BIRRTE2RICGE Lz & Sk
U7 HBRERL 108 LAzl 4 < Pl I Lishs -7
D 6L BNTEEER LT 30EH - T,
ZTOWH, fIXE>TELEBET LOMOF hAER L
T3, O EZRBIEEHOF o7 ko
%@%murwr,ﬂuaﬁﬁ%mm&&&m&am
EEFRDLLHTE LT o720, Kotk
NI A B LT DT 37201, 7o & Fo W
U7 B DERUT B IT K & 725 & HSHIR 3 Hod SR
B I B 21570,

PEEET 212, HRoEHlB oMM —YiiEi
TRDT, - IR IR &+ 7 MM A0 B DB
BUCHIS T 2 B OBES M1 O e S h 3 BEF o
BN, RNIL30cmmrb DT ks 3 B Ic A
WIRFI3 Poisson TCRE S 23, Hg;ﬁﬁsg((mcmmtﬁl
11~25148) 75 % &4 rhIJE Poisson H L 72 1) Polya-
Eggenberger DZEBNRICHES . 4 3 & FFdulihs
IR DIZ O I AK RS th oD 17 288 A1 12 536
UTOBH, HFIREHE L1525 &R NDERE T -

Table 4

QB EBDEREDLNS.

I ORI T 2 0302 FH D & UTAKNImE
HOFRDAHRREHEEL X5 EF 2 R2TEITK
& (1958) Wk ->TTH A T H%EMER LTI
B, FRI MUY THEBERNL CALBEUEDR
RERE LI O SIMIcR S 3 & TH-T, AKX
HIFEROF 08 30cmmrhl 1R ED F ekt 3 &
LT EESEbN, FRESHICSTEER
NOEBERZLUTHET S LS A & A BICHESR
Lict &icizd. X, —H, roavv7HsXFR

FEED SRINT 2 BICRBESRREICT A ER LT

WA EEREODIT LIz Elichis B,
AKBMPEpTH RS0 X5 wSmEts s - T
WB7DIT, AR E—FREEE > ORIl X211
HI DL RBEOEKIC & 2T REICE LOE SR
CNADTHE. DT EHDD, FBITRINGE L
SMOBIAF RFAEFE T 2B AICRFICHEELTE
PRIFEB SN LR, FllL—EBOMEROF
HE &, WEEOER Uiz 1 Q%70 o hg s
BATUSETNTRB VBN ERS CETHB.

WHARICRTFH0EE

Lot No. 13D 94Q QN 5 A LINICHEIE L2 DT,

Number of microfilariae found in various parts of the females

of Lot No. 13 fed within 5 minutes on a carrier having 10, 7 microfilariae

per 30 cmm and reared at 24°C

S\~ Time after
~.__feeding Time in minutes Time in hours Total
No. ™
mosq. |
diss- 0 10 15 30 45 | 1 2 3 6 12 18 24 48 66 84 0-84
ected e : !
Parts
examined 0 5 5 5 5 s 7 7 7 7.8 7 8 2 6 94
Dejecta 0 0 0 0 0 0 0 0 0 1 0 00 0 <0 1
Sto mach 8 5 2 2 3 4 3 6 8 3 0 1 0 00 45
Abdomen © 0000 00 1 4110000, 7
Thorax 0 0 0 0 o 60 0 0 5 9 4 8 7.3 38 44
Total 8 5 2 2 3 4 3 7 17 14 5 9 7 3 8 97
Engorged females were kept individually under small glass bells on glass plates

Remarks :

* for the sibsequént examination of the dejecta for filariae.

They were killed by

two'to ten at the indicated hours after feeding and fixed in 807% alcohol and
examined later for filariac in the three parts of the body.
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Summary

Experiments were carried cut (1) to specify the type of population distribution of bancroftian

microfilariac in the peripheral bleod stream of a carrier, through the number of microfilariae

taken up by females of Aedes iogoi fed simultaeneously on a carrier, and (2) to trace the

movement of microfilariae after their being taken up by the female.

(1) Through the sample frequency distributions of females having varying number of

microfilariae (Table 2), the population distribution functions are specified (Table 3) with the

results that a Poisson distribution is significantly expected in Lot No. 17 (¥ig. 1) fed on a

carrier having only 3.33 microfilariac in his 30 cmm blood ; and that Pélya-Fggenberger distri-

butions are significantly expected in Lot No. 13 (Fig. 2) and No. 11.1 (Fig. 3) fed respectively

on carriers having 10.67 and 235.50 microfilariae.
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Assuming that mosquitoes took a part in taking out a lot of certain amountsof peripheral
blood of a carrier at the same time, then the type of population distribution function
specified as above can be taken to show the pattern of spacial distribution of microfilariae
in the peripheral blood stream of the carrier at the time of feeding.

(2) Some of microfilariac taken up by the female will be discharged together with her
droppings, while most of them penetrate the wall of the stomach and migrate into the muscle
of the thorax. A

In this experiment, one microfilaria was found in a dropping of a female 8 hours after
the infective blood meal (Table 4). o

The escape of microfilariae (now larvae) into the abdominal cavity begins 3 hours after
the feeding and lasts till 24 hours after. -

Larvae begin to be found i thoracic muscles from 6 hours after the feeding and appear

to finish in migrating into the thorax by the end of 24 hours (Fig. 4).
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