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Abstract

The author reported previously an interestirg evidence that some kinds of micro-
filaria provided with sheath actively cast off the sheath on agar plates or thick blood
films which were prevented from dryness. As the next step, a series of the study was
attempt to research the biological meanings of this phenomenon and factors stimula-
ting thz ex-sheathing process. Present paper describes the findings concerning the
effect of temperature and some other environmental conditions on this phenomenon.
For the experiment, Wuchereria bancrofti and Brugia pahangi microfilariae were
used.

As described before, the thick blood films containing microfilariae were stained
with silver deposition technique or Giemsa solution after keeping them in a moist
chamber for various periods. On the other hand, living microfilariae were observed
on agar plates using a phase contrast microscope.

First of all, in order to see the influence of temperature to the ex-sheathing,
the thick blood drops and agar plates containing microfilariae were kept at various
temperature of 5°C, 10°C, 15°C, 20°C, 27°C, 32°C, and 37°C, and numbers of
sheathless microfilariae appearing during incubation at the respective temperature
were counted every two hours or four hours. On the thick blood specimens incubated
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in 15°C or 20°C, more than 50 per cent of bancroftian larvae already cast off the
sheath within 4 hours, 80 per cent in 8 hours and about 90 per cent in 12 hours.
Similar results were obtained by the observation of living larvae on the agar plates,
for example, 90 per cent of bancroftian larvae ex-sheathed within 8 hours and also
98.2 per cent of pahangian larvae within 1 hour. At higher or lower temperature
the rate generally declined. At 5°C and 37°C, none or only less than 10 per cent of
larvae came out of the sheath, indicating an extreme inhibition of the process. If the
agar plates were exposed to 20°C after keeping them for 8 hours at 5°C, ex-sheathing
was found to be accelerated, the rate reaching up to 65.5 per cent of bancroftian
larvae and 85 per cent of pahangian larvae within 4 hours. Jn the contrary, the
microfilariae which were incubated in 37°C for 4 hours could not recover their activity
casting off the sheath. It is obvious, therefore, that the process of ex-sheathing in
vitro is influenced significantly by the temperature of the environment, and that the
most suitable temperature ranges from 15°C to 20°C.

The ideal conditions of agar plate for the living larva were tested. Concerning
the saline concentration in agar plate, it can be said that the presence of saline is
indispensable for living microfilaria. Lack of saline or its high concentration over 2
per cent brought a strong osmotic effect to kill microfilaria. The best concentration
of saline was found in the proximity of 0.9 per cent corresponding to that of physio-
logical saline solution, on which bancroftian microfilariae ex-sheathed in 83.2 per cent
of them within 8 hours.

Hydrogen ion concentration of agar plate is also an important factor influencing
the activity of microfilaria. On an observation of pahangian microfilariae, the naked
larvae appeared in the highest rate as many as about 80 per cent of the population
on the agar plates adjusted to neutral ranging from pH 5.8 to 6.8. Acid and
alkaline media seemed to be undesirable for keeping the activity of microfilaria.

When the most ideal conditions of agar plate and environmental temperature
were given, fresh microfilariae were found to begin immediately a characteristic
movement to and fro inside the sheath and the ex-sheathing occured progressively

according to increase of the incubation hours.
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Influence of temperature upon exsheathing of W. bancrofti microfilariae on thick blood films.

Table 1.
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Table 2, Influence of temperature upon exsheathing of W. bancrofti
microfilariae on agar plates.
[
Temperature 5°C 15°C 20°C 27°C 37°C
1
No. of mf examined 146 117 104 120 135
_ \ |
2 hrs. 2(1.4) 45(38.5) 46(44.2) 17(14.2) 2(1.5)
No. of mf
4 hrs. 2(1.4) 101(86.3) 81(77.9) 23(19.2) 2(1.5)
exsheathed
‘ 8 hrs. 2(1.4) 108(92.3) 89(85.6) 26(21.7)
@
’ 16 hrs. 2(1.4)
B B i
Table 3. Influence of temperature upon exsheathing of B. pahangi
microfilariae on agar plates.
Temperature 5°C ‘ 10°C 15°C [ 20°C j 27°C 37°C
No. of mf examined 228 ’ 415 660 ‘ 531 ‘ 349 417
- | i
|
[ 1hr. 0 ’ 28( 6.7) | 641(97.1) | 419(78.9) @ 34( 9.7 9(2.2)
No. of mf 2 hrs. 0 55(13.3) | 648(98.2) | 445(83.8) | 36(10.3) = 9(2.2)
exsheathed 4 hrs. 0 | 85(20.5) 37(10.6) | 9(2.2)
%) \ l20°C ‘ 120°C l20°C
5 hrs. 187(82.0) | 287(69.2) i 9(2.2)
|
Table 4. Acceleration of exsheathing process of W. bancrofti microfilariae by changing

the temperature to 20°C after 8 hours incubation at 5°C or 37°C.

D on thick blood films

I) on agar plates

Incu- 5°C—20°C 37°C—20°C
bation| No.of mf No.of mf No.of mf No.of mf
hours| examined exshea- | examined exshea-
thed(%) thed (%)
0 88 1(1.D 109 2( 1.8)
2 70 32(45.7) 79 8(10.1)
4 102 66(64.7) 94 4( 4.3)
6 82 73(89.0) 92 9( 9.8
8 102 92(90.2) 107 6( 5.6)
10 111 98(88.3) 95 36(37.9)
12 109  101(92.7) 89 35(39.3)
14 80 75(93.8) 103 36(35.0)
16 92 87(94.6) 62 28(45.2)
18 106 88(83.0) 73 35(47.9)
20 115 102(88.7) 78 49(62.8)

5°C—20°C | 37°C—20°C

No. of mf

examined 139 ‘ 169
No. of mf | 0 0 2(1.2)
exsheathed | 2 hrs.| 60(43.2) 2(1.2)

) } 4 hrs.| 91(65.5) 2(1.2)
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Table 5. Influence of concentration of agar on exsheathing of W. bancrofti microfilariae
(concentration of NaCl : 0.5%)
Concentration ‘ No. of mf No. of microfilariae exsheathed (%{) -
of agar | examined 2hrs. . 4 hrs. §hrs. | 16 hrs.
L ‘ .
0.5 i 109 1€ 0.9) | 1 0.9 13(11.9) 57(52.3)
1.0 ‘ 90 5( 5.6) ‘ 22(24.4) 58(64.4) 68(75.6)
1.5 ‘ 179 29(16.2) ’ 64(35.8) 1 97(54.2) ‘ 106(59.2)
2.0 137 ’ 16(11.7) 23(16.8)
3.0 | 80 3( 3.8) i 4( 5.0)
Table 6. Influence of concentration of NaCl on exsheathing of W. bancrofti microfilariae
(concentration of agar : 1%)
Concentration No. of mf No. of microfilariae exsheathe({ E%) 7 -
of NaCl examined | 2 hrs 4 hrs ‘ 8 hrs. | 16 hrs.
1 _ . ‘ !
0 | 176 0 0 ! ‘
| | ‘
0.2 1 57 0 1 0 l 0
0.5 | 131 7( 5.3) 31(23.7) 74(56.5) 100(76.3)
0.9 113 49(43.4) ‘ 76(67.3) 94(83.2) 94(83.2)
1.2 i 210 95(45.2) 129(61.4) ‘ 145(69.0) 168(80.0)
2.0 42 12 ‘
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Table 7. Influence of pH of agar plates on
exsheathing of B. pahangi microfilariae.

7”‘ No. of microfilariae

pH No. of mf exsheathed (%)

iexammed 1 hr. } 2 hrs. 4 hrs.
42| 223 | 8(3.6
4.8 347 [ 70 2.0)  7(2.0)
5.2 176 | 75(42.6)| 75(42.6)
5.8 249 189(75.9)| 200(80.3); 200(80.3)
6.4 323 | 247(76.5) 253(78.3)| 256(79.3)
6.8 131 98(74.8) 102(77.9)| 102(77.9)
7.4 143 82(57.3)| 88(61.5) 88(61.5)
8.2 274 l 31(11.3) 39(14.2) 40(14.6)
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® B

FBHIIBCERD 7 4 7 ) THRIMES TR A B
CTBSRERERE Ly, AMTIE W, bancrofii,
B. pahangi {THA T, Th bRk o TR
EEDEREERT S HN T E0RB AT 7.+
DFEROBIEEAT, BREEMZTHI,

W. bancrofti } 0% B. pahangi Of{FHIIEERFTL
TR IREA D BT, B R, ks
T B OFRE LI 15Cn b 20CHbC S
D, BENIHIVELSTY, BT BT T

&
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T & BRI SR IIT T T O HFHRATEFRIC

SERL, 1 EHSOMEERL 281%dh 2258 THEIC
80.1% = 34 %, 24BFRLL ERIF SN fFHRO A

A GER LI FROEN R A LTk B8, 24
HERRTE S o iy 273%rh 192£4(70.3%), A8
R b DT 4258 341££(80.2%) RS S
e, DUBRERREC S & & LICBisERITR i
EFL,  72RREIRAE Sz RO Mgy 274%F
90£ (32.9%), 96WlEIT 95t 228 (23.2%),
14458 T 21650 144 (6.5%) THHROSBIL
WK TT 5, 19205 S 375 L FHRITBLTCE)
b &L HfiZIs Z bigl,

PlED S oy v g e 47 S e i
48R & TR L TRUA AL RE & T MR
TWB, FRAME D &EMClis T 5 TR
TR B & E DD,

Table 8. Exsheathing of B. pahangi microfila-
riae stored in heparinized blood for various
periods

Storage gNo. of mf ‘ No. of mf exsheathed
hours examined within 1 hour (%)

3 281 |

| | 225(80.1)
24 | 273 192(70.3)
8 42 341(80.2)
72 274 90(32.9)
9 95 22(23.2)
144 216 14( 6.5)
192 163 | 0

(at 20°C, on agar plates)

z K

WE L T ORMETT5H, 22 5C, 3TCEV o
ISR CILEEN D S BRI = g, 5 CIT
R e FRIZ 200 B3 2 20 X 0 BB MR X
H, REGHBET5, Ll 37CI 4~ 8hfEl
S EBMIBE IR IR T B, A TR STC IV E
WREICILE b TH I &2 Ebh s,

FER L CHIRAEET 5 o DI B O LT
THAHN, LOWEN 1.2%% 2 25 L ZFLEOE
1T L BREREZT, BEAEMETT2. &2 2.0
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BT D LT ORBIEL, EOTIERT S, Bl
OREBET 0.9% T, BhAEENREKDOLIZHE
Wt %, NERROKEA A ViIRE L TROFEME &
BiggERT K E YL o T 5, pH 5.8 KE
6.8 ORMFERKIEET, “h X VB k7
H VICHEL EEEDEEL 7D, b R hEEL 7B,
Z X PH 2% 4.2, 8.2 ITin% X FHRICEKMBENCIE
Ad+5.

A5 EROBEERILIEREEIL 1.0 E T,
3%Win s LA R FER I NS,

ZHORE, ERROERCEEOLH 525 &,
R BT ShFRIZFOEE, B Eh)d TR
Te BB DORIESER 213 Usd, B & ST i L o7
BESHEML T, —fRCER LTI W, ban-
crofti I, B. pahangi {FHRIZOMTHEL,
FETotF T 1 IR DAPRC R 2 R § 5.

7 15 Y TFROEEINTOEFRTICOWTIRE
A (1969) fb% DWMENH D, FOEMILEZHDT
BABHADLTHAUEAEZOV B LD EINTV A
2%, A~ VA 2 S RO BBEEIEE
T RN T2 &l 2 % & BHIE T T 5.

WORRIARTE L TELELDEELDRS
B, KREZ (1958), bkt (1964) 1% Culex pipiens
pallens, Aedes togoi (KPITD 7 4 5 ) THHOREH
CRLFAD L OCREREI 24C~271CT, REE
MR 14.5C HhEC D B & & A ERICIEH LT
Wh., FHOBOR b FRO EEIGH & T
WERYRBH D, BHERNEAREE A—C@wmTs o &
HSER LS, TR L TOFRO B EERE MR
15C~20CHBACSH D, 27CH B2 % & BgRIMET
THZLIIER SN,

A Ewert (1965) (L B. pahangi {FHITRRSZ D
&\ Anopheles quadrimaculatus ~CTiIFEIRE 1 BHE
LAV 98% i B 2348, IFE TRV dedes
albopictus, Aedes aegypti Ti¥ 45~68%, REsaik:
D\~ Culex quinguefasciatus TIXBEEING & A KR

A =&

2B, ZORIT ZIHBTBELZ LA BELT
%. Schacher (1962) %, B. pahangi {FHIW M
305 AP B 04 HE, hemocele 7o EiCA D, 8 EE]
L5 & HREPNCFRE R LB LT 5.

W. bancrofti {HICOWTIT B CRE I o
2, IWHE (1927) % Anopheles, Aedes DF PN T2~
6 I CHiE 5 Z L &2H T, i Q9% I #h
24PN BT 5 2 L A ERD T 5,

FEDORMEAR CHRR LD Eiak A Th, B.
pahangi fFRITFFEGRMEO L & T 1 RHEAC 80~90
%5, W. bancrofti {THTIL 8 BrRIPIC 80% 1 it
LT, Zhidk «fFs 7 il bE N © O BsaRE &
A—FK L T\5, —CFo#SBIE B. pahangi 12
BWTHENTH S,

FROFBECHY TROCBEOH TR E s &3
DB LN IR EPBRB IR B, Thay
] TH B NDEIFILSEOMETH S, Sommerville
(1957) 1328 H4+% Haemonchus contortus D
BB dialyzable factor 1T X b HAAE
Mk Xh, BEMMIGHTI b5 X% exsheathing
fluid PAEDOFEDHMIFH LT, LI Bh
REBNBS 2B bR HERL TS, 745 ) THED

BT LB EEDL Tl h s &, MRS
Rt g < A B ivigWRERE O BRI C O RTESEE) 2K
I, BEBMCET S, COEMbEEHOBEL
b, EBR ETORMBRGIIRLTEADL
DTS, BiANTOZh LR, UBOEEDO—
B & UTAEIC b S BN BE A D5 b D EH
2 bbb, SO R CHEEREZ L ARTARS
&, BB A BT 5 A X AT BRI T IR
WAL TH o T, FEAPICRES Lo HIL O NS EE)
MNEFRTH > THEM L. S bOHEIHEBMN
B BMALLT DR - T A BN S, (FRO
A, IS & A SEHER I AREWERED—D
THhHH.

Faa BI04 ) MIRBW O IIEE, MR T BT G RBI B FEOBMBELR LS. M
APFFEO—ERE BREEH I BEOBRT L 2 L O THETHELRLET
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