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b1

/w7497 (BUF mi) %MiRkaeEomEE#i
P OAEET BRI, HL 2 HITRbATE R (Franks
and Stoll, 1945 ; Sawyer and Weinstein, 1963). L
LSRR 2 b U7z Onchocerca volvulus @ mf
REIRL T, BEMEOBRADLRWHIRE LTHWH
4 (Hashiguchi et al., 1979) 72 & —IR4&R 74 % R
%, mf OFLLHMEL L TEE B ERANR LD
e,

— B NVRCHE L FEREHE LAY, FERDESD)
HWEFIA LTRSS 2 SV NE AR, & RER
BHBEOEFE) SO NIEY BB, HET
1%, Jorgemsen (1975) 234:fithghhiz ERXKE AW THE
E»5H5BEL, Greene and Schiller (1979) 1%, 74
n—Z2F NV EHWT O. volvulus ® mf %R 2>
LM B LiTRBI LT,

AT TIL, FFICEEETH B & STV S MR E
& mf xBTS EMT, DT FAVNEAEE R
L, ®REMx, FMO mf S TE2ZHN TRHE
DEVWHEETRS E .

i

HHBELUVHE
AHFFE T, mf OWBIMEHEE, BB R L
DR Z T RO MBI VNICHAL, 225
LT % mf AR L7z.
1. Mf OfEH
w7z mf 1%, Dirofilaria immitis (K MiR),

* BRI K FER IR # & HBT
t HRERERAFEEREYEHE

Litomosoides carinii (2 N>F v b : k), Dipe-
talonema wviteae (A FRAI : MIR) VLW Brugia
pahangi (A F X2 : EEBHIE) O 4FEFETHS.
& EHE, ~"Y vz X B EER I 2 T2 o 7.

2. HiLEEE

BERS: L LT, mf Ok HWIZIE U TTRO 4
L v

A, BlEE : ) CEEEEIRIZ0.83% DEIR THFESE
7z NH(Cl #%#%, MmigitiEic 134 0EAETRL, =
BT RS ¥ ZOFEREEOMBHEHCFIMAT
&7

B. J&@MEE: © Nuclepore JEiEfE (FLE 3 pm) %
FAWTIROMEE 1T 227, Wil 5D mf ORER
i, MR & A IRE R AWz (Zielke, 1980).
ZOFETIBBEDOILEE Y KT RVWKRE SO mf i2hF
T, BRLEETHOk.

C. WESHEE : WESHER £ L T Ficoll BAW
(Lymphoprep) % vy, 400g T304, #EL %172
7z (Kimming and Braun, 1980). Z ®J5kiX, mf &
BEMME OHEDOENREVRICEZD TH Y, Kk
WEZ mf LIEEOREICE U TRINT 2 HE LS ok

D. fIEMREbRER : JBIEND B. pahangi 72Xtk
fE2 5 mf Z[EUT BRHCHAV, BHAIKO 5 bRgEHE:
EHT 5%, 37C, 30FBOREERIL X >Tyy—1L
EmcAEsETHRELRZ (Ah et al., 1974).

HLE%I, 1,500 1053 0B ELE DT X 2 ek
Z# ViR L, Hanks HEBEEEK (=Y »100U/ml],
A FUF hwA v 100pg/ml EF, LAT HBSS L)
I RlE & .

3. FAREAE
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A. v Fuix, The—2 (NFXANTHe—
A, Behring Institut) %X (Bacto agar, DIFCO)
ERFLE. £5001%HEE 0.9%REAKREHNTE
Mz X v ER L7z

B. #HAFE  HAFEL, ko 3HEHE (Fig.1) &
Wat L7z

2)
3) ! ] . @ : Hanks’BSS
My .
_\—c b Agarose gel

c : Membrane

Fig. 1 Three methods of placing agarose
gel for isolation of microfilaria.

1) Gel plate method, 2) Floating gel
method, 3) Gel plate enclosing Nucle-
pore membrane.

i) AR « 30C DIERKENICHRIEL TS mf
RIS, 50C D 1% FAikETIER<IRE, Y v—
LTI AT TR & w7

i) [REAAIREE: : T e — XX 2 HBSS Hic
BiFESE5HET, Vv — L (&55mm) DOHFOiRHE (&
35mm) O TNV EEFESE, BRI ZERY RV

i) FNVEEE : Yy —1vDOH T Nuclepore JEiEE

EEATIRICHY, BBKO LIC0.4% S VR EEE
B LR &7,

C. Mf ¥ : =R TISHHIKE LT H A ke E
Lizfgic, WYED HBSS 3 v — VICEE, [REY
ABE#BE FAIWT, 37C, 5% CO: AT TIRE L7-.

4. Bk

A, BEMRBROEA : BEMROEBAL, ®BL#ED D
WIS (FLERO0.4pm) EOREE, Azur T Yead
HWIY 2w BB TRVWEIE L.

B. Mf ¥ : Mf B0HERIZE, 2570 P2—LTE
Bz Loz mf BilERE, WHERIEBRKE FLE0.4
pm) DRIV T ASE LAZEH, 0.1% Azur II
PREREEFET LRELTER L. ZOHETIE, mf
DEKIZIF L A E R DT,

B iR

1. FA DR L e

BRI N e ZOBEERMNT B720IC, D. immitis
& L. carinii ® mf AV, AAEICEELES AW
THNVERETHEE L. FAVREAR, mf FifEE 1
ml 12, #REA2ml THRES VIEEN0.3, 0.4, 0.5%
i3 X 912 1 %F Ak e iR HBSS 2 Hi3e iR,
2ml £B% 77 AF v 7 ¥ ¥ — b (&55mm) 12 LA
HEEE & BT, BEUIRE 2 BRIRIITRY, FORE
1% Table 11Z5R L7z,

FLOEEIZ, ERTIFRECBWIETTEDS
DMEROBAVRD SN B, THe—ZANEY TH
Dz, THu—ZADOWER, KIEEIZ Y B mf B

Table 1 Recovery of microfilariae from heparinized blood in different gel plates
at various concentrations following 2-hour incubation

Dirofilaria immaitis

Litomosoides carinii

. Conc_en-
Klgtell()f E)rfat{;gil Recovery No. of mf No. of host cells Recovery No. of mf No- of host cells
(%) of m reco d contaminated per of mf recovered contaminated per
(%) ecovere 1 ml of blood (%) ’ 1 ml of blood
Agarose 0.3* 93.4 22,600 <20 95.7 432,000 <20
0.4 55.3 13,000 <20 69.6 252,000 <20
0.5 47.2 11,500 <20 20.6 48,000 <20
Agar 0.3* 96.7 23,400 83.4 (161,000) t NE
0.4 57.5 13,900 42.3 ( 84,600)t NE
0.5 28.2 6,800 11.1 ( 52,800)t 80

*: gel fragile. NE : not examined.

Incubation at 37 C with 5% COes.

No. of host cells were observed in 1/50 of the total material.
Resulfs are arithmetic means of triple examinations except the mark ¥, where only duplicate

examinations were made.
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Litomosoides

e
B
= i)
Cumulative
recovery
1 ~2  ~4 18

Incubation period (Hrs.)

* : Number of microfilariae in the original suspension.

0.4% agarose gel in final mixture.

Fig. 2

BACRENTZAE, 0.3% TR ANEARLT L, 0.4%H
BB ThOMl. EBEOHETIX, L. carinii DL
120.4% £ 0.5% D TEIER DK E 2ZEH bz,

UTORERTIE, FUIE7 F e — AR KIEEE0.4%
L LTHW:.

2. Mf O

D. immitis & L. carinii 1Z2WT, mf OWFEHRERH
BEBE L. B O mf 2Kl 2ml g, 1
%7 Hwu—A2D0.8ml &Mz 7= 5 N ERRE TER L.
B LIRIETO0.5, 1, 2, 43 XU 18ER%IcEH
L7z mf OENKEEE Fig. 2 1R Lk,

R B OFEE, D. immitis ik Ay E R
T mf BFAPBEH L, 0.58H#% T3 Tlofgtsk mf
BOHK 70%, FBENEKIZSH L TiE 90% L A EIR &S
fo. FRICRLT L. carinii O ERYEEE T,
HIZ X > THEEE DENRD bhvic. 188R% IS
FEWSEY FHNTHFAND mf OB BR LR, &
Bl mf ige Akl Ao ERAic Lz

mf 'Y vy — L L ORic LB THRBR»T L
DREUEL & 72> Tz,

3. Mf BRI D5y BER: & [EIR

PAUFiC mf oI syBEERS, £ OERE &

Table 2 IZFE LTz,

: Mf et 2 MR E DL E K
L, F-EEEEEZAVSIZE mf 2VNEIFE 30T,
BTALE I b ESYEEE 2 Ve, BB 0RBHI=S L

A. L. carinii

Recovery of microfilariae from gel plate at various incubation periods.

T NERRE L VRERICHE L, B B 0 ik
L7 Mf ORI, FIE 4 B L 16RR#%IcT 72>
Iz.

HESBEETIE mf OFEIRT8.1% TH D, MRifmER
JE~® mf DRAERD bhierof. Mo mf iz
X3 B BIE S WAL & VIR D BRASH R EIERIT &
%93.4%, 58.9% Th YV, BEFNVIRENE L ELT
Wiz,

SyBERT ORILE Photos. 1, 2 TR Lz

B. D. immitis : AL E UCHEBREEETRY,
TR & M8 & BIREN I X 2 R THA LR
mf ¥, BESVIREICE U $ 72 0% oRIBE I
FNVEBHRIC X ARtk {TRo%k.

FFIRBEOTEHEIC X o CEIRES iz mf X, ALEERT
MH# mf$D90.5% Tho7-. D mf #FWTFiE
FARE R TR o7 fR, 3 mf D 93.7%H EIR
Nz, —F mf 2L TV IBIEED 5 OEIRER,
WERRF mf $024.8%Th Y, WHEE LB THD
<.

Z DEOBISNIBHMEEIC X BB TR, BE mf 35
AIZIEFED T, BREE L IREE L >+ — L O
R bhie. BB Z R & LS ARk L S v
HEEY A LR EINRIE, i mf 3 D085.8% Th
2.

BIALFRSS & 5y BE% DYRIL%E Photos. 3, 41Z/RLTz.

C. D. viteac: AF XX IMHED D. viteae N mf
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Table 2 Recovery of microfilariae following selected isolation methods

Filaria spp.

examined No. recoverd (%) Final
[Mf count in Isolation procedure recovery
original ~4hours ~16 hours Total (%)
material]
L. carinii Centrifugal flotation /Floating gel (1,104,000)* 818,000 233,000 1,051,000 93.4
(2,438,000] on Lymphoprep — 100% (74.1%) (21.1%)  (95.2%)
2,391,000 (98.1%) ~— \.
Gel plate (1,104,000) * 499,000 164,000 663,000 58.9
100% (45.2%) (14.9%) (60.1%)
D. immitis Filtration TSuspension- - - -Floating gel (527,000)* 488,000 6,000 494,000
(727,000) 658,000090.5% ] 100% (92.6%) (1.1%) (93.7%) 85.8
. Membrane------ Gel plate 4,500 12,600 17,100—
D. viteae Hemolysing Floating gel (78,600)* 78,000 400 78,400 99.0
(79.200] 78,600[99.2%] 0% (99.2%) ( 0.5%) (99.7%)
Filtration —Suspension:- - - - - Floating gel (72,000)* 71,000 700 71,700—
72,000090.9%] 100%  (98.6%) (1.0%) (99.6%) ‘ 95.1
| Membrane------ Gel plate 1,900 1,700 3,600—
B. pahangi Pre-incubation Floating gel (885,000)* 696,000 136,000 832,000 94.0
(885,000] 100% (78.6%) (15.4%) (94.0%)

*: Number of mf used for the gel method.

233 2 AT O FIHER T, WESEEITETD
D7eDT, Wil LI O ik & 1T /2ol

HIALEE & LTI & AW o EIRERE, gl
mf $099.2%TH Y, WREFOHEEKTIELEAER
O oNRNDT. REIC X DEKEINRIE, #3 mi$
D99.7%TH Y, TDIEL A EETHRIE 4 %R
RE iz, AL e UCIRBEE 2 AWichs of2EiE
ZBIT BBEAEINRIE, 95.1% Th-o7z. D. vitecae D
mf TEREBERFCETOBYIRTIVED 52, il
JEHEIRTAEEE LTHR VAN TH D/,

D. B. pahangi : AF X X DfEEI 65 b7z mf
FERIE, BHAREZRCEDLOT, e LTH
ERMBRRE LT o%. BLE% O mf FERE BIp
DEEMEEFTATRY, BEFSVREICLSTHME
o7z,

Bl AREORE, mf KIS TE, 2o
R1394.0% Thote. BEHIEEE OB TR, OEER
BECH Y, L. carinii DFRIEIDT. [EIRE iz
mf TV 2u v URETHELZER, EEAEHLH
WThol.

BiALHES% & S HE% O RLE Photos. 5, 61Z/RL7z.

£ =

74TV TREOHFEICEWT, mf 3REFEH5WNiE

AEZEOMB E LTEETH 52, BEMIR L O5H®
EEele i HaiEAEsh Thiny. RBFZETE, B
FEETICRBRS N SHEREE ATLHEE L LT FIH
U, B c@ET e — A RESEBEEL AL, il
RoYBEE B SRR S B e

Mf ofBcEERRbE LS 2 FHSh TR Y,
saponin (Franks and Stoll, 1945), E%% (Sawyer and
Weinstein, 1963), WiERME (FAS, 1957 ; Mantova-
ni and Sulzer, 1967) ZREVPHVLRTWS., KRIFE
T130.83% NHiCl JE DRI T mf DIEEMEDOKT x4
bR DT. HREREE T, mf OEBESELL
BFL, FVic X5 5BEORTMLE & LCRFIATE 2
27z,

—HERE BRI L T LiER OB 2 SRET % Ya-
eger (1960) D% M L T phytohemagglutinin
(Wong, 1964 ; Wegerhof and Wenk, 1979) X de-
xtran (Subrahmanyam et al., 1976) 2FJHL 7=V,
X VYL LT Obeck (1973) O#E L H 548, [
IRDOEHRIMENE WO I, BB (Ponnudurai et al.,
1975).

Nuclepore JEiffE# (Dennis and Kean, 1971)
X, BIRLORMH mf OSBECESAVShTEY, %
TGRS S D IR mf O FEEL BMESHATVWS
(Zielke, 1980). LUk < IV BRTWSILE 5 pom
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Explanation of Photographs
Photo. 1 Microfilariae of Litomosoides carinii in the blood from the cotton rat.
Photo. 2 Microfilariae of L. carinii after isolation by floating gel method. Microfilariae
are active, all having sheath.
Photo. 3 Microfilariae of Dirofilaria immitis from the dog after pre-treatment of blood by
Nuclepore membrane fltration. Leucocytes and ghost cells are still remaining.
Photo. 4 Microfilariae of D. immitis after isolation by floating gel method.
Photo. 5 Microfilariae of Brugia pahangi from the peritoneal cavity of the jird after re-
moving exudate cells by adhension. Eggs of B. pahangi and non-adherent ex-
udate cells are still remaining.
Photo. 6 Microfilariae of B. pahangi after isolation by floating gel method.
OIETIE, D. immitis © mf OFFAEETLOT, Mf QW EHE:E LT, Ficoll b5\ OERATR
FL#E 3 pm M EGETH O (B 5, 1979). %7 L. E)ﬁv\fﬁiwﬁ}zﬁbiﬁ%éhfw;éﬁl (Subrahmanyam
carinii DX HT/HEID mf ISR TE R0l et al., 1978 ; Piessens et al., 1980), mf DfEEZL
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CEREREZ RS D Z EBMBETH S (Kimming and
Braun, 1980).

MR D mf OHEEE, BHMRE T 7 AEICHE
SETHRETIFHERELDH B (Ah et al., 1974),
B FW T TR T o RIIE s hAar ok,

ABFFETIE, ThdoREich 5ok r s L
THY, ELIFVAEAEEZHAWT mf 05HEE2 T4
D, TOXFNVAHFHAEICOWT, Jorgensen (1975)
i, FAOBREFERICEERL, RRRENSEETH
BLLTWABWR, L. carinii TEXZ N OEERRINRIC
R&pEr bz Tk,

AT, HEHEEITEHO mf 23 RE R ERIC
botz. Mf O#iZ mf OHFEHEOMRERET S LT
HELEbNh3Y, EIEN B. pahangi & L. ca-
rinii ® mf DIFLAENYEHF LTV

Mf OHEZIIREOERICL VEHSE2HELD
% (Neilson, 1978). L2 LZDFETIEIEHEIC X ST
BREDOAFENHETH S Z L, il L HERIC
VEH S mf OFFEMEOZEEDOTFREMN 2 ZE+5 &
(Wegerhof and Wenk, 1979), HiiH 6D mf D
SEEIEELRERL L.

AFERED mf OB LA TE 505, RWEIRE
LIEEMIOBREDIZDITIE, mf OFRLEMICE LR
AILERE OBIRS, RRFEOFHENEETH A,

Mg R 22 v 5 mf 2 BET 258 LT VRS
ABEEREL, EEOEHNS mf 2RI SEIRTS
ZENTE.

SBEEOERERMG L AT O mf OB, T
WY Thole.

1. FpeEkE LT, RORBRECIARMLE, RBK
I IO ESHEED, IERRBHIE T OMREBRE A
EHREESE L, mf OFESEMICIRCTHER
R L 7z,

2. FAETH v — 2ORKIBEE 0.4% »EETH Y,
BEHBEOBEANRL, BOEIRERE L.

3. KA D mf 2RI FEHEES HEE I,
Hanks HEREIRPIC S UVIREBESE SRS R L,
37C, 5% CO: KT T 168 MRIR L7<BE D mf o[F]
IXRIZI0% LA LTIz

4. HERFEERMI7 4 7Y TORCIOTETFR
29, Az AFOR TIIAHO mf 235218 e H R
izdHote.

5. L. carinii OE, RLEIE Ficoll IBAWRIC X
DULESBE Y FV, BESVRETOME LR, |
INRIZ AR T mf $0093.4% Th o7z,

6. D. immitis DA, BILEIX Nuclepore i
IR RV, Z 0 mf BEEx BT VRS L 7o
B, BEUNRIZ3.7% Tholz. F-IEEEH HEIN L
mf ®Mx7zMH mf B+ 5 BAEINEIE85.8% T
HoTz.

7. D. viteae D¥E, RINEIEmMEE R, BiE
FURET HHEL R, BT 3RS mf Fo

99.0% Tholc. P L UTIREREE HWicE

A ORAEINRIL5.1% ThH o'k

8. B. pahangi D¥A, MEEBHET O mf 243
SR SRR E AV, BES VRS Tt
U7, BRI mf $00094.0% TH YV, EEHM
B2y T2, B. pahangi OHIIDEREL TE /.

B

WEehkochbled, BERERROMBMEO#RZ
WBole, ExAREERFERER, RAEREL, B
FREEERES LAREEE, S)IBLEMNL S T
HREF LRI B AR, EIRXKC
ELR#HOELrET 3.
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ISOLATION OF MICROFILARIAE USING AGAROSE GEL

SapAao NOGAMI, HirosHI TANAKA
(Department of Parasitology, Institute of Medical Science, The
University of Tokyo, Minato-ku, Tokyo 108)

AND
MASAHIDE TOMISATO
(Department of Medical Zoology, Tokyo Medical and
Dental University, Bunkyo-ku, Tokyo 113)

The present paper deals with the gel-enclosing method for isolating various microfilariae
(mf) from the blood and the exudate of the peritoneal cavity. The method enabled collection
of intact and vivid mf effectively without contamination of host cells. In this method, mf
suspension was mixed with agarose gel and the mf emerged were recovered. The procedures
of method for isolation and the results of collection of four species of mf were as follows :

1. The microfilariae in the blood sample was processed by hemolysis, Nuclepore
filtration or density gradient centrifugation for eliminating red blood cells. The peritoneal
exudate was processed by the cell adhesion method in a Petri dish.

2. The mf suspension thus prepared and kept at 30 C was mixed with 1% agarose gel
dissolved in saline solution kept at 50 C in a water bath. After soldification of the gel, mf
moved out of the gel into Hanks’ balanced salt solution (HBSS) placed on the gel. The final
agarose cencentration of 0.4 9% was the optimum for effective recovery of mf without conta-
mination of host cells.

3. In order to obtain much more mf in HBSS, the solidified gel disc was floated in
HBSS. With this procedure, the mf recovery was raised more than 90% when incubated at
37 C in a 5% CO: gas phase for 16 hours.

4. Adequate periods of incubation varied much depending on the species of filariae.
Sheathed mf tended to emerge comparatively slowly among four species of filariae examined.

5. Litomosoides carinii: After the pre-treatment with Ficoll gradient centrifugation
which was suitable for L. carinii the yield of mf by the floating gel procedure was 93.4% from
blood samples.

6. Dirofilaria immitis : After Nuclepore filtration of blood samples for pre-treatment,
the recovery was 93.7% by the floating gel procedure. The total recovery was 85.8% since
some mf remained on the membrane.

7. Dipetalonema viteae: After hemolysis, the floating gel procedure resulted in 99.0%
mf recovery from blood samples. After Nuclepore filtration instead of hemolysis, the floating
gel procedure resulted in 95.1% recovery.

8. Brugia pahangi: For pre-treatment, the mf suspension obtained from the peritoneal
cavity of the jird was poured into a Petri dish, a large number of macrophages adhered to
the bottom of the dish, and the supernatant containing mf was transferred. By the floating
gel procedure, the recovery ratio was 94.0%. Embryonated eggs of B. pahangi could also be
eliminated together with host cells by this method.
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