(FEh¥HE $25% H2%5 87-93H, 1976)

SRR HUAE 0D B2 R I BR U 58 52 5 Fi BB oD s 384
(1) RBREBRIMTEIC BT B85

I N AN

e % R K # E W

HBREEFBEGDHEHE

(WBf514E 1 A12H = 4H)

Jung and Harris (1960) 34 XKy % 2+
5EMT, A XRREBEHFEEZAVNTUE, Thit
FRRBVEDSEERBRIC DIER L &L 5 v 9 RSB
&N TEH (Kagan, 1963 ; Pacheco, 1961, 1966 ;
Fujita et al., 1970 ; &JIl 5, 1972 ; Yamanouchi,
1972 ; B 5, 1973 ; Tanaka et al., 1973 ; Shichi-
nohe, 1973), Th ¥ THLNIERIT E MRIRBIER X
VA SRR BRI B TRER M2 & CNC RIS D TV
EFRHBRTRELOTRARAVEIEDNS. Z0HH
LT MRRBORD DT A ZRREBHUF L LUTHE
AEhiz L, FRAESRETH O LR ERE
Zbh5n, AEOHEFURICITEA OBHAERIEE
h, fifERA R L OMOIGETURRS, F oYL &
RS L WATERR S DR EI2 X Y, FREB LT
KISz kT Twic e Bbh 3. EFE b4 RIS
BRIFIC S DRy DR RS 2 B TRER AT
27z,

HEB L UVHE

1) ek

A4 X4RE (Dirofilaria immitis) pEEITEHE T TH
BEnHROOME YRR L.

2) Hk

a) HEemik (WWE) ofER

R R AR REK TR, BRSEER%, Fikk
FAWTRLER L. & OEBHRIZ4C O T7TE v
N2 1055 EIBAE L7-D % 8,000rpm T30535&E L, ok
EZY UEEEEREK (PBS, pH 7.2) ZMXTRA¥ 5
— TR LN D 4C, BRFEOHHEITo. RN T
%% 20,000rpm T30 5@ 0 L, biE R IR
XV EE® E2F v SFa—TIRART PBS T
4C 24p:RIET L7z,

*HRE WBAEEEBEELYHE

b) A FRIRBESRITE B X CSRHkIC T 5 50E
iE

A XRRBRGLA ME (Inf-Di) xBEE2HRERLZA
X BB, SR 55%EME (Anti-WWE)
X WWE (10 mg/ml) 2ml i2%&®» Freund’s com-
plete adjuvant (¥ hw ) Zi1x THRHEF LI,
HREK 2kg OFRROEFMR X UK 0 FTEIFTC
B L7 REROEEL 7 BRI T 3 BTV, R X
VI4ABICHEERE Y 2R T o TiiEx SR L.
c) DEAE-®iAu—XAT5 b 70wl 57 41—
DEAE-+/r —X (Brown) #1.0N NaOH, 1.0N
HCl, HU'1.0N NaOH TiEMALL, BiA A4 K TH
L THhHH T L (NE2em, £ &25cm) ICH £15cm
ZhBXHFEELZ. ZDHF s pHT7.200.006M
Y VERRRETR (PB) 2L THRSICHEHEIL L%, 6
AU BFE— PB TFH L 7 WWE (BEHE 11.45mg/
ml) 20ml %5&F L0.005M PB X U'Z hiz0.01M,
0.05M, 0.1M, 0.5M, 1.0M @ NaCl Z*hZEn &t
BERE AV TER 2T o, BHIEE 10m]l T
WL, Zhb00.D. 280nm ZHAIE L.

d) MEEREkEERE (IHAT)

by URMERICHR 2 BIET 2 HEia Bl Lo &
512, Boyden (195112 X % # v = VRALEHIE DL H: %
Hwiz (FeigES, 1974). v Y Y#kfuik% PBS T3 [HE
Yk, 3 %RlERE L, SRO¥ V= VEEFRRERE
MMz T, KK TISHHEIE Liz. PBS T 1 [ERGE4#,
EBAHKTHUS %FHERE L, ThicEEoFE
&% iz < 37 C, 1553 RN L TIERR(E 21T 22 27
BAE#H O MERIIAIIE T 4 BIESH LizD b 1 %R L
LTHW:.. FREE L TIREREL Y URMEKR TR
TR L720.6 %IEFFREME (NRS), 0.125% 7 v fiiF
TNT I UERIE (BSA) H5WE0.1%¥5F v ate
Y7 F vn - LEEREK (GVBHY) onwFhnrtg
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Wi, Bl o= BBE B & OHUBMEE T box
titration |2 X Y PE L7z, #MRMWiFIX 56 C, 3043 T 3
L, SOEBEL Y JRMEKT 1 BRI L THW
7=.

PUAD SHMERIE 1T microtiter IZ k> T T4 7.
T2 b b VA microtray THARMLIE (0.025ml) # 24
CHEGRR Licts, TSRO 1 %RIEHR MR E g
EMATERML, 24RMEIRICKE L CEREDEE
ZHE L7z, UREEDEEL Jacobs and Lunde (1957)
IZHEL, SEICAIT T2 7S AU EEEMEL L.

e) Ouchterlony ¥ X OEE S kBN

Ouchterlony #:i% (Ouchterlony, 1968) i3k UVfass
BRIk Bhik (Scheidegger, 1955) 1%, Agarose (Behring-
werke) % 1.2%IZ 23 X Y1 w F — VIEFIEE I
(pH 8.6, p=0.1) THBWAML, 50X 76mm O H 7 %
RECH L TED 72 ESH 2 mm DERER & VT
o7z,

Ouchterlony ¥EiZFERKHB & Iz HMiEHOHE (h 2
mm) %41V, Zhd 3mm OREIFETERZ 6 mm OHE
Lzdbd, ThEhChiimE (3 5ICHEE) B3I UHE
% (BHE8Omg/ml) % Ah48iER=IE TS S 7=,
COERRERED 0.9 %REAkPT7 BRI L, &
BWHRTINT 7 v 710B TRELT:. - HEESKE)
Pk ERR LR UERERCEZE 4Amm OILE 51T, HE
AN %80VEBE T3HEMKEN L%, FUEILLY
3mm DBEICHIFERDHELZ > Y, Zhichimsz
7. UC4BIE AU & 72, #XFEH#RiE Ouchterlony
L& L ERRO B THEG, g, Yt iiTiaorn.

#w R

1. RIEEHBO%E

Inf-Di 2043 X U8 Anti-WWE 1#]% NRS, BSA
BIU GVB*™ TEREFNAEIZHRL, T h %55
& o= VBTN, TURERBMET B2 LA LIZHR
HETHIEE Lz 1 % &Y URMBREER % SRz TR
L, BEOHFELHE L. Table LIZRLZL 5T,
NRS FHFRIEE LTHWEA, Anti-WWE T3
ERFED S0y, Inf-Di Ti 11 FlICERE R
»ohiz. BSA #HWIHEA, Anti-WWE GilikpsE
@B T, Inf-Di 3FICRNTEENED bhiz.
&biz GVB* 2AWH4A, Anti-WWE, Inf-Di 20
FlonFRIZRBW T HEERED b, SRR
NE—=UThHD. TOFRIY, A XMiFEHBILE
L LT IHAT 21795%4, MmiEZ GVB ** THRT

Table 1 Determination of diluents used

for IHAT
Se}-a Diluents
examined NRS BSA GVB*+*
Anti-WWE - — -
Inf-Di + + —
*(11/20)  *(3/20) (0/20)

Concentration of tannin 1:50,000, NRS:
normal rabbit serum, BSA : 0.125% solution of
bovine serum albumin, GVB**: gelatin veronal
buffered saline, Anti-WWE: serum of rabbit
immunized with whole worm extract of D.
immitis. Inf-Di: serum of dog infected with
D. immitis.

*No. of positive sera/No. of sera examined.

SO0 BYUTHDLBbNI-DT, UFo IHAT 2%
FRIEE LT GVB* 2z,

b) WFEER LU L= s

BETFBES IO L = L BBERRET 3 7~ B
i, Anti-WWE & WWE $iE&H T Rt 24774
7o, PURBEEDO#RFHTIZ, Table 21/ LI ES51C5F
&5 o= BB e Y ¥ FRMIKICE [ I8EE 100 pg/ml,
200pg/ml, 400pg/ml > WWE % ZhZHEHE L 7-4%,
Anti-WWE 12543 5 G &3 <7z, 100pg/ml Jgs
Ti34,096%, *7-200pg/ml TiX8,192f%, X &iz 400
pg/ml Ti34,096 f5 £ THM L HES R, <42 m
7= MATOMERRICHE T 28BE 2 ZE I AR
K& 2o,

WICHEL D F = U EYEECREE L 72 b ¥ Sk mEkic
200pg/ml YEED WWE % BEL7=0 % IHAT %457
Dfel T B, Table 3ITRLIZE SiT, 3 FIEHME L
HU7ofRMEkiE GVB**, PBS H1 G 4 JE46 BN
BHNIZ. ST ~10THBETIZI O X 5 ke Ikl Bk
HFEDOLNT, LOVEVRERETR L. Chbo
FERED, T THAT (I HRMEE 2 2004g/ml, #
VEUBBEE 5 ~105 5L LTERK L.

2. WWE o#Hus

a) REBRKEEIC X 5Kt

WWE 2 & %h 3 RS & S+ 5 Bl B E
KAKBIETT 2, Anti-WWE & Inf-Di o34 3455
BRIKEN V¥ — > % Fig. 1I1GR L. WWE i3 Anti-
WWE & ORI 16 A0 BB A2 IEREE TR 0 & 7= 28,
Inf-Di & Tt 5 A0 LRI ER 0 5RO AT KESY
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Table 2 Test for the optimum concentration of WWE (concetration of tannin 1 : 50,000)

(():’E()%evre;éation Immunized rabbit serum 1:1 x GVB** PBS
(pgfml) o 32 64 128 256 512 1,024 2,048 4,096 8,192 16,384

100 ++++ ++++ ++++ ++++ ++++ ++++ FF+ .+ - =

200 ++++ ++++ ++++ F+++ F+H++ FHF+ R

e -

400 +4+++ ++++ ++H++ A+ FHH+ A .+ - = =

WWE : Whole worm extract of D. immitis.

Table 3 Test for the adequate concentration of tannin (concentration of WWE 200pg/ml)

chor:zf:lti;ation Immunized rabbit serum 1:1 x GVB++ PBS
1:1,000 x 16 32 64 128 256 512 1,024 2,048 4,096 8,192 16,384

30 ++++ ++++ ++++ HHH+ A+ FHHE =
50 ++++ ++++ ++++ ++++ +++ HH+ FH+
100 ++++ ++++ +++ +++  +++

I+
+

++ ++ - - -

+++ ++ + - - - = =

WWE: whole Worm extract of D. immitis.

Fig. 1 Comparison in immunoelectrophor-
etic pattern of WWE against Inf-Di and
Anti-WWE. WWE: whole worm extract

of D. immitis, Inf-Di: serum of dog
infected with D. immitis, Anti-WWE:
serum of rabbit immunized with WWE.

¥ Inf-Di &iIRIELAVWERS TH Dk,

b) IHAT iz k5t

WWE & THRICREL &< IHAT 247>
7-fER % Table 417 L7z, Z0RBRERmEkL Anti-
WWE (21%8,192 fF L v 5 BIFRIGHEEZRL 72 25,
Inf-Di (5t L Tid20410 5 A% 8 f5LAF, 1245128 16~
64T, HTH 34D HHIL28FEH 52564% D iz L
T &Enpolk. Zhbo Inf-Di Wy Ou-
chterlony #ic XV WWE & ORI BINE 72 ibiiiasss
HoNTZMFETH O &b WWE TRAE L 725k L
o6 Inf-Di 1203 2 REHERLTLLBREF TR
iz,

3. DEAE-tnvm—XAhThrm<br57 40—
2 X AHUROSHE

Inf-Di 23+ % WWE OREHEDEKE 2 WWE th
WCEEN D EPRIE & SOSL e WFIC L DN TH S
2 ESEBRIT 2BMT, DEAE-&t/w—XHh 7 A
ks WWE O4E %172 7z. Fig. 2 320B0E
BEH AN — 2 RLIELDTHS. HONLES R
BiEL, ST PBS T&EM%, Inf-Di L ORT Ou-
chterlony #E#4T72\V, FOHEE%E Fig. 3I1TRLEk.
Inf-Di LIEEMAHEISY 3 ~61I2H BN, £ OofT
B AR IC TR 338 72D 1%0.5M NaCl s
TR S -HES 5 Thole. WWE LSR5 ¥ GE
BRIKBCHE LR % Fig. 41TRL7.. WWE®D
Anti-WWE {233 SRR AL6ARTH 27 DITH L,
Bi7y 5 TiX 5 ADILHEMR L0380 bhighore.

4. SEHFICE S [HAT

Hi5y 5 (A &&200pg/ml) ZHiF & LT IHAT #%Eh
L, FA—%&TiFo72 WWE L H#iLzfE5% Table
41TFEL 2. Y50 Anti-WWE e+ 3 KisiE
4,096 TH Y, WWE W54 8,192 f£X h =
RARV i &R L7z, e Inf-Di &4 5 Gk
20603 _TH WWE OFA X Y Er>72. WWE 3
128{& 2> 5 256f% D KIS %77 L7z Inf-Di (XE 45 5 # 5
WA, 4,096 L 7 Y BV A0 ER2F® bh
7. [AIERIC WWE 2316457 & 645 D St 257 L 7= 124
DR MLIF L ESY 5 Tlil6~4,006f% L 72V, WWE T
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3 .005M PB 0.005M PB 0.005M PB 0.005M PB 0.005M PB 0.005M PB
o + 0.01M N ’

z 01M NaCl + 0.05M NaCl + 0.1M NaCl +0.5M NaCl + 1M NaCl
8

o

2

a 0.

o

Tube number

Fig. 2 DEAE-cellulose colum chromatography of whole worm extract.

Table 4 Antigenic analysis of fractionated
antigen in IHAT

Sera IHAT titer
examined WWE Fraction 5
Anti-WWE 8,192 4,096
Fig. 3 Immunodiffusion reaction of each Inf-Di 16 2,048
fraction against Inf-Di. WWE : whole worm 16 256
extract of D. immitis, 1, 2, 3, 4, 5, 6: o 256
number of each fraction by DEAE-cellulose
column chromatography infected with D. 16 32
immitis Inf-Di: serum of dog infected - 1,024
with D. immitis. - 32
— 32
32 64
32 256
16 2,048
64 4,096
128 4.096
32 256
16 16
32 1,024
64 64
- « e — 512
Fig. 4 Immunoelectrophoretic analysis of 64 256
WWE and Fr. 5. WWE: whole worm 128 4,096
extract of D. immitis, Inf-Di: serum of 256 4,09
dog infected with D. immitis, Anti-WWE :
serum of rabbit immunized with WWE, Anti-WWE : serum of rabbit immunized with
5 : fraction number. ' whole worm extract of D. immitis, Inf-Di:

serum of dog infected with D. immitis.

Rt 57z 544 32~1,024{E D Sl &R L7z,
= EMT 2HE, T h EREEMIC screening T HRA
ARBEOHERZDITRMIETICS 72 747D T8 PHSTHR T RICKARKSRELTLERC
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ERTE, FFEHIRTORITIRUZHERFT 5 screening
test & L TOFIFMEE 2L, THETIC SEOME
BHRbENS. Lrl, TORSICEST32HFIZO>NT
X, ERRLRBEAR LI TRLT, Y RER
IZhie > THERIE R TFRE T 272 EDRP S, REEME
FRIZ 31T 5 FATIRIL O HERIRAE & DIEFI D BBITIZ E D
BEOEZRL LOPIIENTHS.

b, FREEREESOSMEF O 1gG BL UV IgM
AR EL LTHETARIETH Y, ThboiEsF
EEEAD SIHIBE TOHIRIA A, <, BIAED YL
DEEIZONTOZHEE L L THAMER R D ENnE
Bbhs. IHAT &3RREEOBEIUSH LI 5 &0
FSRMT I N E TIZEE I B 5 (Jung and Harris,
1960 ; Kagan, 1963 ; Pacheco, 1961, 1966 ; R &,
1967 ; Tanaka et al., 1968 ; Fujita et al., 1970 ; {ZFE
%, 1970 ; Ymanouchi, 1972 ; %&JiI[ &, 1972 ; Kan-
konkar, 1973 ; & &, 1973 ; Shichinohe, 1973 ; Ta-
naka et al., 1973), Litomosoides carinii J&4e= kv
F v VEAWTI0 %L E O —FH % A7z Tanaka et
al. (1968) OWELS, 7w T 4 5V 7 OFEL
THAT Bte L 263 L b —& 3, #Fic b MEics
WTRIFRHRKES RN L mbhTnd. Zhb
OWETHER SN IHEIXRA & (1967), £ & (1970)
BT WWE MR S TRY, Bx 0BMERER
PIEERIGICEE LTS ot EZ NS, EEHD
22 WWE 2HWTITR 0 PHERTY, RmMIRKICK
e 2HUEEND 23 T Inf-Di ioxt3 5 R
LLETT3L, HiREEZE S THTIERFRIEE’ S
B R EOREREIB LN, £70EE O IXLAEFEmAR
mEMEL LTFo ITHAT KBV THREDORE S
BTEY, IhzHFfEA immunoadsorbent 77 L%
BAOTHRUER, RIS EZE LI EDII LT
ez lhn, WWE RizLRICEE h 5 EEMERS
RO YL E & BUS U 72 WSy HMRAER fiEk o B fuig i
T BRUMEERE L HET D 0RT S ® b LEL
bz (g S, 1974 ; Sato, 1975).

S, FESOT ol FEBERIKEIC X 2RFT
b, A XKKE WWE 21k Inf-Di &R LA 6k
BEDEELELTNBE LI THDI. TOIZ D
WWE #% DEAE-+t/r—XT4E L, Ouchterlony
BIZX 2T Inf-Di LBRWKIEDIRD HIZHES 512D
WT THAT % %M LR, S8 LCiURO BHIRE
% WWE OBAEDEELELL LcHEE Inf-Di i
HTARIENBEFTH DI, #OTA XRRBHFEEH
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WT THAT 217586, RBRYumiECst UTRIEED R
SHFERITHERS & D bIHIICELEEhD L 51Cdh
DREOER TRV, SOREBELRARLIHERS
BT LBV ETHILEL LN, EicA XKL A
WTO THAT TRAFIROBEVEERETFICHRB T
LB BT, Rk, b MIEERIEL LT
RV AT TRBAES O MLk O e i iE O AR
¥ NRS B—ficiivbh, BRLBEFTH 32, &
Bl X %% A&+ 572912 NRS X 5120.125% BSA
EHFRIEE LTHWZEZ S, S OEBERIERED
Bhiz. —F GVB* Tk I OBBIERIRIE 2 h 7.
SHEBICHEYRHRIROBE X177 9 T DITFEM IR
MNETOLERD B LEbh
SEOKEIHIE LTHESY S5 DA TH 5, hoE
SLDTr NS LLERETBDONDII ENG, &
NOEDOEFICONWTIRE BICRFFL TV E Y, Fiofk
RILEE LTA RMFLANTELRZLDOTHY, &
#ize MFTOWT ORI EIT S FITFET H 23U HE
DEWEENELNDZ N EIPIIALL TR, 4D
FEFAERBYL L ORERISORE R IOV THEILR
HLTOhrhRIRORW. FLTELIZREA A VHREIR
Y A EOZTIE7 L, Sephadex H T LR ELBELT
I VRS LIZHEIC OV TORIT TN EEZ L T
5.

¥ OE

A XK BFURORER, ZHIC X B A 2RI BRI
1 & O ORERMIKEE G E ER L. B ohrf
BErEHTELROBY TH 5.

1) 2 mERERIER BRI X iFIC L THE Y
RIS EZREE, 20604 5 6128 8 fFLATF, 12612316~
641, bFHIC 3 FIH128~256(FDHflik R LIz T E
bt

2) &R & B RIK B THRET L7e/ER, Thic
YA R MiE L R LR WAL B, 0
FERIEHERRSY D 2l & U TR O+ 5 IS &2 3%
LSHEE KT EE3 L B2 bR

3) 4£fhitikE DEAE-t e —XHF b - u=< b
75 7 4 —IZ X V453 L, Ouchterlony i TRRYuIfiE &
RISDOFRD b IIHE Sy D R % Fl o TR ek g UG
BEMLIZEZ A, ELU 20 HloefiF 6 Flh 16~
641, 8 H3256~1,024fE%, 6 FiIAL 2,048 fZLL L > S
RL, SR ERWEE L S TE L RS
mo b,
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‘ Abstract |
PURIFICATION OF ANTIGEN FOR THE INDIRECT
HEMAGGLUTINATION TEST FOR FILARIASIS
(1) ON THE IMMUNO-DIAGNOSIS OF CANINE FILARIASIS

TAKAO YAMASHITA, YosHIYA SATO AND MASAMITSU OTSURU
(Department of Medical Zoology, Niigata University, School of Medicine,
Niigata, Japan)

Purification of high responsible antigens from the whole worm extract of Dirofilaria
immitis and indirect hemagglutination test using them have been performed against the infected
dog sera. Results obtained are summarized as follows.

1) Sheep red blood cells sensitized with the whole worm extract did not show so high
response to 20 sera of infected dogs, indicating serum titers under 1:16 in 5sera, 1:16-1: 64
in 12 sera and 1 :128-1: 256 in 3 sera.

2) The result of immunoelectrophoretic analysis of the whole worm extract indicated
that a large amount of components in whole worm extract did not react the sera from infected
dogs and components decreased the sensitivity of IHA test.

3) After fractionation of the extract by DEAE-cellulose column chromatography, the
fraction which was clearly reactive to the infected dog sera in Ouchterlony method was
used as antigen for indirect hemagglutination test against the same 20 sera mentioned above.
The responses to these sera were always much higer than those with the whole worm extract,
indicating serum titers of 1:16-1:64 in 6 sera, 1 : 256-1: 1,024 in 8 sera and over 1: 2,048 in

6 sera.

(47)





