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Summary . In this study, the antigenic components of cyst fluid antigen of Cysticercus
cellulosae (Ccf Ag.) were analyzed by three methods ; two-dimensional immunoelectro-
phoresis (Two-DI : first electrophoresis with agarose gel, with polyacrylamide gel or with
isoelectric focussing); gel filtration; and western-blotting method against rabbit anti-
serum and sera of cerebral cysticercosis cellulosae patients.

In the three different Two-DI methods, Ccf Ag. showed at least 6 precipitin arcs (one in
B to slow @, 3 in B to @ and 2 in fast y regions). Three precipitin arcs and one arc were
detected at the positions of 152 kDa and 418 kDa, respectively. Three arcs and one arc were
detected within the ranges of pH 4.4 to 6.4 and of pH 4.4 to 5.4, respectively.

The Ccf Ag. was subjected to molecular seiving chromatography using Sephadex G-200.
Protein amounts and antigenic activities were monitored by optical absorbance at 280nm
(A,s0), and antigen-binding activity with ELISA. The second peak (F-II) of A, (152
kDa) was found to have the strongest binding to the anti-Ccf specific rabbit serum
(Anti-Ccf abs).

Furthermore, F-II fraction was analyzed using isoelectric focussing and subsequent
western-blotting technique. The band of pl 5.40 to 5.50 was immuno-stained not only with
the Anti-Ccf abs but also with the sera of cerebral cysticercosis cellulosae patients.

These results indicate that antigenic substance (molecular weight : 152 kDa, pI: 5.40 to
5.50) was recognized as the specific and useful antigen for serodiagnosis of cysticercosis
cellulosae.

Index Terms

Cysticercus cellulosae, antigen analysis, cyst fluid antigen, two - dimensional
immunoelectrophoresis, gel filtration, western-blotting
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OIS (FRE, 1984Y), ¥ LA EHKBER AR
HithkoBHER L 0BW~OGHE GiA, 19872 ; HIl,
1988%), ELISA 2V AHERERA 7 ) —=v 7
EokE UUR, 1989Y) FokExfT-TWw5. KEig,
ThHWThoREIEHEROHIRED 5>, HHER
BERPRHUR (cyst fluid antigen, Ccf Ag.) AV M & &
ULV TRIENCHRETHS LW IR E RS T
Wb, SEEEZZZD Cef Ag. AV, ¥ AEEERD
4 DOBKEKBERT, TOHFEERSWTHHL,
MEFRBEE R T 2%, BCFREOR WHEY
BHoBRZHME L.

(1) BeEERTEIR IR (Ccf Ag.) OfFfl

BEEMN SO ER THRE SN T HHEER B RERSR
75 148H (RES B, MEOBR) R L, B, BR, &
LT, £05H 3HEDHAF L h HHFER O A 1]
BT rERSBEIRBI VWL, Figloy=—<c
TR AEER AR SRR L, REAERE KT
THEGEE L ct, BEROEREBELWE Y AT 1 AR
—FINrY) O RAVCTERL, ERROAZERRE
BN, EERCLEE L 7%, 4°C, 10,000 rpm T 30 &
&y, Z o kg% seamless cellophane tube (Union
Carbide #:80) 1w A, 4°C DEBEKICH LT 12 KRB
WL, BRSEE L% Cef Ag. & L. %, RAPE
EBHEX Lowry ef al. (19519)DHEETRIE L E T 5,
EERHPE 1mg P 182 ug Th- .

(2) BEVZEREIMFER (Ccb Ag), HEFERBERIEESTIR
(Cew Ag), E$5&mBiIR (T.sag Ag.) DIFR

5L 7o Ceb, Cew, Bz T.sag ZHREH*E£» 0.1%
BHEAEKTTHESL, ThThBEY 7 A +E5 T
1P —CERLIE, ASBCARTHEEL, AETHR
Ricie s ECcNE, BELHTRECHOWRE, <o
BrERBERE VR L. Bic Cof Ag. TR & R
L, 0 EEREN, BFEZERL®% Ccb Ag., Cew
Ag., T.sagAg. & L. 7t¥, BHE X Ccb Ag.,, Cew
Ag., RO T.sag Ag. DEEHHIR l mgic 2 ¥ zhZth
200 ug, 153 ug, 420 ug T H - o
al.,19519).

(3) B $3E HRAE FE 3% 1% T O $3E UGy 7' & If i

B SEE B FB I IIYE & B SBERURGL 7 & IEF, +
7 &m=—TCcf Ag. TX L, BYRHEMEREFD,
AR O MBRI A BIF L HER S h el 2 T hTh 2
BT OB, ERIREML, ¥ AR5 E O ELISA &
X BHRBEEOREFICHER L, EicfBERFE X

(Lowry et

E B

% Ccf Ag. OHURMEOBRE T3, R #ZERER
FIE 8 HWE(CLD 5, ANKRDOHE)TOHEMER D
non responder 3 & & &) HHHL .

(4) fEsdeAE B A

EHEREREZEMED 5, Y VALERIER D
ELISATCcf Ag. & X WL RERIGEE LT 4IE
PIOBBEMBEL AT, REHEFHEICL S Ccf Ag. D
& HIEBEIMTE & ORERIEORFCHER L.

(5) HiEHIERTERIE v+ FHEME (Anti-Ccf) ©
iz

Cef Ag. EPIFEET1.2mg %D, Fhi 1lml DR
BAERKTEML, 1 ml ® Freund’s complete adjuvant
(Difco #E8D % x +HEML, ZTOBBEK % 3 ke 7tk
DEED New Zealand white rabbit 2 FOEIMEAN 2 7
Fric 0.5 ml o4 L, &8 1 [, 5 6 B h R LUERE
Lic. Pifsflio LB% 427 2 v = - CHEAL, 5K
B E#EH%, 10 H B2 booster & LT Ccf Ag. 10 mg %
WEAERKIOml THMEL, 0.45um D<= 27Rr7 4 1L
& — (Milli pore #:8) THBL, vy FEHE#REL LW
S VEELR. 07 B, QEEFRIC X Y 2Rl
Lic. MEEZEROLSEL, B2 BomEorRE xRN
L, HiEsBERTERE v v FRgmiE s L.

(6) FissnFE R B AE RBITE (Anti-Cef abs) @
gz

Fig.2 wR3Hkc, IE% 7 % MiE (normal pig serum,
NPS) 10 ml iz T. sag Ag. 30 mg, Ccb Ag.50 mg, Ccw
Ag. 50mg (WThd, BEHEELL O 2MIBRILk
BEBRLEAL25%D7AZATATE ¥ 2mlfE
TL, ZoBBRCTIKMBEL, y¥rbIgk. &
Dy 0.1 MY v EREEYR (pH 7.2) 100 ml % bA % #
DR AREFFARL, BT MIBERRIER L. &
DOIFEW % 4°C, 3,000 rpm T 10 ZREBELLC, L%

cyst wall

Fig. 1. Schematic illustration of the structure of
Cysticercus cellulosae.
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Fig. 2. Preparation of parasitic Ccf-specific anti-serum with immunoabsorbance consisting of NPS,

T. sag Ag., Ccw Ag. and Ccb Ag..

®C, B, ¥ VHREBRFETATAT e VRIS
5%, T.sag Ag. 1.5mg (BAE) ¥z, Y vBEE
R 100 ml wHERE X2, SR T30 SHKE L,
BEOLEBRBRELE 20X Ar0.2M27 Y v -
HCl #f)K (pH 2.9) #inz T, BERESR, FRT
20 DRHE Lictk, BOLEBERRE L. S O#HFEEY
2EHEDIEL, BETATATeVER T ey 7 L,
KL, ZOFA%E0.2MDY vEEIKE=H Y v AR
FESe, BOEREFEERELL. BOY VEEREKY
AT BORBEZHEEHEIEL, EEOBRKE (280
nm) 230.05 L Fie 5 ¥ CHE T -7, ZORFICL
TR Lie 7 Avic il B RBERIR ¥ + ¥ SR 5
ml &z, XEML, 37°C, 3 KRIERE T incu-
bate L7z#%, 4°C, 10,000 rpm T 30 &L L. 0D
LERED, IAEHERERKERTRMLEE Lk
(Avrameas and Ternynck, 1969%).

il pry

(1) BI1RTCHOBRKBICT e — A%\ 2 &k
TR B KB R

FLELTANVE Z — VEEKR (PH8.2) 7 e —
A (Sigma #8) % 0.9 Biciz B FCFHEL, 90°C, 20 4
RIMBESEL, %05 13ml #H Y 11.0X7.5cm
Bilg 77 AR LB E, KEL ¥ vl ki, Fig.
SIRTHEE, CoT7Hr—RFXARBEWT, £ 1%TH
DESIKENE LT, BEMI2.3cm, T&X Y 2.0cm
DALBICER 0.4 cm @ well B 1) Ccf Ag. AT, ¥k
BNXEE22V/11.0cm & L, 4.5KHBEE L. &8
#%, well X9 0.5cm LE@EBEHMEFTySAEEY,
EHOr v EBRELL. FTOEEFRIE, ImlOrF—

15V 17hours
Second electrophoresis

22V 4.5hours -

First electrophoresis

Fig. 3. Technique of Laurell’s two-dimensional im-
munoelectrophoresis.

BT I0 mg DT A e — AREML, 54°C DEEME
CARKBL, *# Anti-Ccf 1 ml 3 FBEICEFER Lo,
BRUHIMEMN0.9%7 e — ABELYTHEL B X,

WBHRZOBRE Ly v OMASCRABREZEE, ERC
Ty rbE e, o, #1KTHEHOERKE THER
O LIy VBB E L, FiEORATHE Y V2
W& LT, 15 V/7.5cm 0BET 17 BB 2T, 8
2RITGE DBKKE & L. XEHE, 4£°COBET I8 K
MIHE L, MR RE I, F0H, rr—1fg
EEMAERREK (Re >F—ViEHRK L EBREKY
119 0EE&EC TR KAh, 3 HETHES
L, Whatman I 538 (Whatman #5) # FEL &
%, E1R%, Amido Black 10 B (Sigma ##) <34
MEBYE, KT 2 BEERER CRESGE, Re, &
MR PR 28128 L 7= (Laurell, 19657).
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Davis (1964%) 0 Ftkx A LBEEL, KV T2 I 17
3 F (Nacalai Tesque #:8) oM Ay v DEE % 2.5
%, WALV OBEX T.5%E L, RE0.5cm, £X10
cm DA T AERRANT, KERELLTT 1+ 22 BRIk
Bl (ELEERTHED REAL, BERELTHY A -
7Y v /EEK (pH 8.3) A\, Ccf Ag. MLy Vv |k
Tz, EEBRTY I AE 1 RICDOE 3mA OFLHTH
BafTot. WEBKTRE~—2—Thd7 rar=/—
A (RICHERASED 237 A DT L D 0.5 cm OB
B ECATHRT L. “AriXt )7 e — LR
(Nacalai Tesque ##) W CHEHE, 72 ~<=¥—7V V7V
F i (Sigma DI CEARGB L. ¥, BbhiA
v F 45 FEORIE L Hedrick and Smith (1968%) o

B 5T, RL Cef Ag. PRHVWTER-TEBE G
%, 7.5%, 10%, 15%) DXV 727 ILT I FFrAT
FRCIkE), TOBKNWEGBEL T v a7 =/ —LED
BEENOEBR L.

B BIKRTLEDOBESKHKECHI 727 I AT S s
74 A7 BRIKEE AV 2 RITEREBRIKENE

Fig. 4 wRTHE, EREFECTCRELLERY T2
VT I EFEAT 4 A7 RRENCIERICES & s sy
KL, £O¥5% 1IXT7.5cm Dy T ARICEBL D 2
cm DFSICRENCTEIT & e 58, UWEE Tl B
&, TOHN 7 AROEY O ICER L RROFHIZT
R LG 285 0.9% 7 ¥ r —ABKE X0 LT
ERCHECEFR EeBeBRCr b3 gi. Zoy
NGB A & AT, 7.5 V/7.5 cm OEET 10 KRS
kB, F2RTTEDERKEIL L, ToBomnE x b

7.5V 10hours

Fig. 4. Technique of two-dimensional immunoelectro-
phoresis.
First electrophoretic run was performed on a
gel of the disc-electrophoresis.

E OB

DO (1) LRRCHETL, WREREBE LK.

(@) FBl1rTEOBIKBCHEBESEESBSIKE % A
Wi 2 RGBSk B

HIKTEOKEE LT pH3~10DT7 v hF4 v E
SRV 72 I A7 3 FVER ¥ A~ (Pharmacia LKB
Biotechnology ##) % f\C, Ccf Ag. #5mA, &&
WMCHE, BENLEFLE>BECKEBEZKTL, B
HRYEEACTHN, FBELLE, ChbodiE2Ed
YFA%IB0.Tcm TEY, 51 KTGEOBLKKB L L.
T OWENRE, BEWE U BB 1 MBREY, BB

1MARRMEF b V) o ABWEEALL. ki Fig.5 1257

TRICIIXT.5cm DO F 5 ARCEEL D 2cm DL
A ERBICHTEESE, £O¥ 5 ARORK Y S
IR L RO T TIFR L2 515 0.9 % 7
Fe - AERE O ETERCEECEEER TS VL
IR, O AEEMGEICFTIRT7.5V/7.5cm D
BET10 REKB T, F2RTEOEKKEN & L
Too Fio, KEBEOME T EROFEEN) E BT,
W R BZE LT,

(5) Cef Ag. @ ¥ MIEEEEC X 55

Sephadex G-200 (Pharmacia LKB Biotechnology
HEDAHWT, A 2.6cm, EX43cmDH 5 2%
B L, Ccf Ag. GEHE T 27.5mg/ml) % AL E =
AEXEHT7.2)4mlITHEL, EE X v 7 Q120
Varioperpex II pump, Pharmacia LKB Biotech-
nology #8)1 TFABER OWE L 6 ml/h TREL, &
Wilie, 272X VHGEENHRIE7 I 7 ava
v 7 # — (2112 Redirac fraction collector, Pharmacia
LKB Biotechnology ##) T1ADF = — 7t 4 ml

;\\\\\\\\'\\&&"ﬁ{wn -

Fig. 5. Technique of two-dimensional immunoelectro-
phoresis.
First electrophoretic run was performed on a
gel of the iso-electrofocussing.
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FTOREL, 5WHNKER (55 B, Perkin-Elmer #:80) %
Buwtrhtfhod = — 70EAERXIEE 280 nm =T
BIEL 7.

(6) Cf Ag. SEHEOHEEMENET 54D
ELISA (. DFH; '

BIRE 7 MBI CoE S hic il % Fig. 6 rRT1%,
FREFREAEETOug/ml OBRECRBETR
(0.05M, pH9.6) L THBML, 96R~A 7 ms 15—
7 v — + (PRO-BIND Assay plate, Falcon #%) o %
hER®D well 12100 -2 Ah, 4°C, 18KHKEL,

(X J
[ X J
| antigens

o’
L_Ll BSA
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BRI ®7. ke, 1%0 v ~IiE7 47§ v (BSA,
Sigma ##) % & FRBBEK % 200 ul T Ah, 37°
C, 1ESEIKEL, 7 r v+ 7 %otk MROHET
PESL L 7oA SBE R BENAYE v v ¥ & 1% (Anti-Ccf)
RO ST REER RS R BUBUNE (Anti-Cef abs) %
1% D BSA 2 S HBEELEBEREKT, Thth
1,000 £ & 50 f5 127, well 12 100 xl T2 %, 37
C, 1BSMIKJS X ¥4, peroxidase EEHHL ¥ + ¥ 1gG
(Miles-Yeda #:80) % 1% BSA # &L HREHEER
KT 10,000 fSie &R L, hZho well iz 100 p1 3

Wells of the plate were coated with antigens
diluted with carbonate buffer (0.05M, pH9.6)
at 4C for 18 hours.

‘ Washed with PBS (pH7.2) containing 0.02% Tween20.

Blocked with the same carbonate buffer containing
1% BSA at 37C for 1 hour.

‘ Washed with PBS (pH7.2) containing 0.02% Tween20.

Diluted sera were reacted at 37C for | hour.

YY
sera
1 Washed with PBS (pH7.2) containing 0.02% Tween20.
Peroxidase labelled IgG was added and incubated
at 37C for 1 hour.
Peroxidase
labelled 1gG

c __E>'
> >

Washed with PBS (pH7.2) containing 0.02% Tween20.

OPD was reacted in dark room at 20C for 30 minutes.

Enzymic reaction was stopped using 3N-sulfuric acid.

Absorbance was measured at 500nm.

Fig. 6. Procedure of ELISA.
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DAN3TC, 1KEFRGER. UEEhFhDRT v
7C0.02 %D Tween 20 &l BMiEEEEAE KT
+otkE R T o7, FE L LT, o-phenylene diamine
(OPD, Nacalai Tesque ##) 10 mg % 0.2 M dibasic
sodium phosphate 25ml & 0.1 M citric acid 25 ml ©
BEWRCHER, FRENC 30 %0OMBELKEK 10 1] %
iz OPD #iE#ALL, ThZho well iz 100 1 oA
NERRIGETT - fo. OGEREER, 20°C 12T 30 417
v, 3N- BB 100 p] ANBRRIGRELE SR, Z0
FUGEY % 55 6 (FEF R 500 nm, ElJR 610 nm :
MTP12 A, =wr7#8) W CEREEEHIEL 7.

(7) R E: (western-blotting) DFH;

HIFET R CERKE L - BESE S BKKE 7 1+ Ofl
BEps %=t rer— A (Bio-Rad #t#) w3
DR, FPREEEEE (v V74547, BAKE
HED R, Fig7 wRUickcty + L, BERES

E

WiX125mM F Y R &,960mM 7' U v REBER pH 8.7
CHELER, A8/ —A%20%ERHBEL, %8
BT o . EBEL 140 mA OEBH T, BRI T 30 45
BELL BEKTH, Figl LRI, BEFHED =t
B r — RE AR T B, 1 % BSA &t
iR AR AR KR CERICT 30 2HKEL, 7r v >
v 7Rt WRIC, Bk TR L i $gE R
By v v X MiE, HiASEERERKER RN E R O
A EERIEREIME % EhTh 1% BSA & & T
fRf A B A KT 10,000 ££ & 100 S HRL, FOBWR
FIZEBE L=t rtere - 2B ARERCT 1R
RS & @7, peroxidase B Y ¥ ¥ 1 gG Ptk & R#E
121 %D BSA & A1 BIRRE £ A K T 1,000 £
CHERL, FOBKPIC=tvern—RErANREER
CC 1 RERGE R, FhthFhoBEORLO%,
=trEir—2Ex0.05 %D Tween 20 && T B

| __—electrode (=)

filterpaper ——

[ ————spacer

membrane //

filterpaper ‘

Condition

AN electrode (+)
gel

140 mA, 4V, 30 minutes, room temperature

Transfer medium . Nitrocellulose membrane (0.45 um)

Buffer

1 125mM Tris « 960mM glycine/20% methanol, pH 8.7

Fig. 7. Schematic illustration of instrument of semi-dry blotting system.

Nitrocellulose membrane(after transfer)

washed with D.W.

Blocked with BSA, for 60min. at room temperature
washed with PBS/0.05% Tween 20

Reacted with anti-sera, for 60min. at room tenﬁperature
washed with PBS/0.05% Tween 20

Reacted with Peroxidase labelled antibody, for 60min. at room temperature
washed with PBS/0.06% Tween 20

Development of Color (Substrate : DAB)

Fig. 8. Procedure of immuno-stain.
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BEAEAEK TS L. ki, &EELLTS, 3
o7 3 7 XvF2v (DAB, Dotite #:#) 10 mg % 0.05
M+ ) A -HEEREEWE (pH 7.6) 50 ml CEM, F R E A
12 30 % BEALAKEAKRS w 1 ML THEHAL, =texr
v AEYFABRFCRL, REIR. REE F=
b eEr - AEREREK TS0, REE, SN
DHEREZ#HZ L, Dual wave length TCL Scanner
CS-930 (BEfED 1= ¢, I 5K 340 nm T densitometoric
scan 1T - 7.

(B) EERBRKEKB ¥ v L b ofEWEOMB R %
DL

FEIL (1987 ) 23T o 15k & Mk, 7 A RHREI X
DB F-11 5E% pl4.00 »5pl6.50 D7 vk F A
VESARHERBARY 727 VA7 3 F ¥ (Pharmacia
LKB Biotechnology -3 CESXE T\, LD ¥
#IE 0.25 cm 328 b, 0.5 ml @ PBS T 4°C, 48 FRilfk
B, YAhofEWEvE L. offichil Lt
F®WED 5% pH5.40 235 pH 5.50 ©—3% 3 % 4 EH %
BEL, DToRRfL.
1) SIBBINA =27 + v OfE

OB LICHEYE Y B i s X HERT (U-
3210) I TEAMBRIL A ~ 7 + A RBIEL, B ENL
7o,
i) BEEMICH T HRE

FORE LB % 100°C, 1BEMEBLHEDE D
IR BRRE Lie. AERE LT, MBSIEDE &
FEMBGRYE % 0.05 M, pH 9.6 DRBEER TEH
BEELLTI0ug/mlZHER, BRI 270218 —7
v MICERLL, BHRo AR CEE L e Pl E SR
FWHFRRNE &L LS, ZoBRECE e X
Y, BURYE O EIEMEN: & BT U ie.

e R

1) BIRTEOFY AT B e —ARA W 2 RITH
BEESIKEEIC & 5 Ccf Ag. D4HF

HIKRTHOBREKE LT #e — 2 ¥ A% H\ Cef
Ag. & Fig 9 wRTHIZ, 2 RITAFEBSKEBICE D5
W 5L, Bovb slow alt T  Jufa X i PhiEfs
BLIAR, BorbalchdT3ARULE, KARD fast yicd
2 &% 2R EOWERAED DI, ak slowy
e 5 R RS T, 56 R ORI TR
bh, S &b 6 BULOKHEMEWEI TR X .
T, BB slow @ TR S 58 ISR 2 7E 5 PLIR
BT fast y £ T3 ROWRER IS hi. IR

HEWERIBOBERBHREOEETH AR LEE LD NI,

2 BIRTEHOF AT 1 A2 BEIKE %AV 2
RITHREESIKENE T & 5587

FIXRLEDOERKKE % T 1+ X 7 EK B (Davis,
19649) D ETIT, FhEFh D4 T E % Headrick
and Smith (1968%) D HETREL, FhRIr 14227 <
=7V Y TV P BFRTCEARAEL, BIE 550 nm ©
% C densitometoric scan L7=% D% Fig. 10 Ogk
ROTBRERERE LY. Fio, §R L 2 RThESR
SKENET, REEARA LS 0% Figl0 O L&
R LHESHT Lie. Z0fER, 5F& 152kDa 03V
Fie—% 358 E e —27 & LclEgErbied &b 3
X, TFE 418kDa DA v Fie—FTaHpr e —2 &
Licdied &b 1 ROUERARD DI, e, HF
E112kDa v Fic 3B b hfiElERTE— 2
ELRES T,

Q) FIRTLEDESKB*»EEREIXKE TIT-
2 RLHRBEBIIKERET X 55

Figllicix, FBI7 I V75 v 72 TRELR 2K
AEESEE Y, TRIEZ <> -7 ) 7Y ETLRE

O

Fig. 9..Two-dimensional immunoelectropho-
resis of Ccf Ag. (unabsorbed rabbit
anti-serum to Ccf Ag. was used).




Absorbance

Two dimensional
immunoelectrophoresis

Disc electrophoresis

Densitometric scan
at 550nm

112K 152K 418K
Molecular Weight

Fig. 10. Two-dimensional immunoelectrophoresis pattern of Ccf Ag.
First electrophoretic run : polyacrylamide gel disc electropholesis.

iso-electr:‘oiAg A
pH 6.4 5.4 4.4

Fig. 11. Two-dimensional immunoelectrophoresis pattern of Ccf Ag.
First electrophoretic run : IEF (pH 3.50 to 10.00).



Absorbance (280nm)

0.5

7 S HUAE O SRR BT 9t (135)

Column
¢ 1 2.6cm
height 1 43cm
buffer :PBS
flow rate : 6mi/hour

Arbitrary Unitis (Ag. Activity)

Tube number

Fig. 12. Elution pattern of Ccf Ag. on Sephadex G-200.

anti-Ccf rabbit serum

absorbed anti-Ccf rabbit serum

Cc infected human serum

Cc infected porcine serum

1 T

1
I I 111 I\ \' Vi
Fractions of Sephadex G-200

Fig. 13. Comparison of antigen activity for fractions.
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Fig. 14. Densitometoric scan of F-1I fraction after
IEF analysis. The peak on the right @)
is produced by protein remaining at the
application site.

Fig. 15. Densitometoric scan of F-II on nitorocel-
lulose membrane after western-blotting
(unabsorbed anti-Ccf Ag. antiserum was
used).

Fig. 16. Densitometoric scan of F-II on nitrocel-
lulose membrane after western-blotting
(immunoabsorbed specific anti- Ccf

Fig. 17. Densitometoric scan of F-II on nitorocel-
lulose membrane after westren-blotting
(serum of patient with cysticercosis cel-
lulosae was used).
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L7 Ccf Ag. 2 HBESBEABRINKE y VB2 EHRRL
7. pl4.40 225 pl 6.40 I CESE L= &3 3
RO SR E, Bz pl4.40 235 pl 5.40 i3 CEHSE L
7o 1 KD ERD . B EORRI K WEE 0SB A
- B LRSI FEL TW 2 HEBEH S .
(4) Ccf Ag. @ Sephadex G-200 & i\ - 7 A IEBEE I
X B R OF OHFEEORE

Ccf Ag. & Sephadex G-200 #£2.6cm, & 43
cm DH T ACTIRL, BRI A B A K & JE 6 ml/
h CHH X2 Figl2 oy — 7 BMEbhi. ®kiT,
hbov —7%FhZh Void volume X b 6 HEICS
BEL, I2BVIgHEE L. Bk, ThbohEZh
ZThEARE T30 x g/ml W RBBEEW (0.05 M, pH
9.60) THML, fH#: ELISA & A\ EREFRIC CfER
L 7oA 03 RIERIR v v B MmE, IiES%ERIER
WRRRIRIMTE, N STEREBE LT, B3Rk
7 & IME & G ¥, ThZhoiFiext3 34580

s TR AR SR R
Fig. 18. Densitometoric scan of F-II on nitorocel-
lulose membrane after western-blotting
(immuno-staining with serum of the

patient with taeniasis saginata).

FEM B Lic s 2 5, Figl3 R, HaHE
REERE Y v FREMEOBE, S ISR,
SEIVICE RS LR L. H7ESPERERK SRR
& (Anti-Ccf abs) T4 ILIZHE\HUR M 272D,
Cef IR PR RSB ILICFEFE L T 5 F 0 FEH
Shie. e, BAHEMEEELELHVRSE, 5
B 1T & A EIVICHE TR 2R 2%, SR 7
£ & T RIS WCIURIE R IFRD b h ek - .

(5) western-blotting ¥z X 5 Ccf Ag. 4 II D &#7
FEEERI L b Cof Ag. DXLED 5 b, SEIIHH
FHCBWTREEIh D%, COSEYEEAES
kEh#E, western-blotting ¥iic & D EEE L, HERAY
TUHEEOKRN 2T -7 & &5, Figld Ry
ADr=y—7V) )TV ELEREAC L HDEARET
1% pl 4.65, 4.90, 5.40 A5 5.50 i3V -S v F &, pl
4.55, 4.80, 5.30 25 5.40 12 TGSV F RS
fo. BiASHEERBER v v ¥ RgEmE (Anti-Cef) %

Absorbance

200 250 300 350 nm

Fig. 19. Pattern of UV-absorbance of the antigen
substance (152kDa, pl 5. 40 to pI 5. 50).

Absorbance (500nm)
n

0 T T 1
0.1 0.01 0.001

serum dilution
Fig. 20. Heart stability of antigenic activity of the
antigen substance (152 kDa, plI 5. 40 to pI
5.50).
O : heated Ag.
® : unheated Ag.
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Wica, Fig. 15 wRTHEw pl 4.10, 4.65, 4.80
4.90, 5.30 225 5.50 P CHIRERERRD, B pl
4.65, 4.80, 4.90, 5.30 °5 5.40 A CHhEE D, pl
5.40 235 5.50 @ TRWReta ik v, Big, HiE
$gE REERE R TINE (Anti-Ccf abs) 78
4 Fig. 16 R $THRIC p15.40 225 5.50 @l T~ v
FoZp gt dh, Cof WERNcHIED epitope
MDD pl 5.40 235 5.50 DAYV FieFEET HENTEH
Ehtc. MEHERERE SAOMBELXFER LSS
PUAMESY: & 2B S hic 5 B1e2\WT, Fig. 17 R d#
iz, Fig.16 @ T@D7 Ccf Ag. WEHRENEEZDLND
PEWE (p15.40~5.50) O BICHEMLEZRD. ¥
7z, non responder 3 ZICBEAL TIX, FEH IR D LR
Te Ao Te. '
Fi, HWEERPUR L&D TERCEOTE VWHE LR
DEMSLRIEERE 4 £ O IME T, Fig. 18 RTHR X
EFHERERECHRENEE 2bh 5 pl 5.40~5.50 D
HERX VLA, pl5.30 & BEOSEES LR ONEY
BLZERIGTAEIRD LRI

(6) BeFEREEFR (pl 5.40~pl 5.50) DRI
AR P AR O DFRYE OBEE M OB

Fig. 19 wrRTHkc Ccf Ag. @ F-TII4EF O pl 5.40
~5.50 DHRDEIMBIN A~ 7 b 1% 250 nm FEE
Te—7 %Rk, B, RARYEOBERMICK L
T Fig. 20 R HIE $03E MBI ¥ X eI
BIER LT %0 2 RIOMEYE » Bl L8
&, FRITE 3, IEHK 0.631, 0.513, 0.405, 0.256, 0.169
DERHEREF DR L, BABEROFIREYE ¥ EMHEL
Lca, FRMEE, MEKO0.413, 0.336, 0.232,
0.167, 0.115 BEEDETERLTWBHDT, X0
FHELN 1/27 wilA 3 5 EHFEH S hoie.

Z 3

RIBIC R T HEHBERTE L, IFRBEO—FCIBHM I
EERBROD L EAAPEAREA, FBENBEHSE
EHLBDHATWS. Fie, BECHENKTEDEA
WicEinc X v, BE, FEEILBIBRMNEX), £+
valp L OBHERESERMADOKTESEML, o
AR b E#HEROFHBETHS 7% (RHA) ©
BAREN 2 OBERFHF S h, SENESRLECK
WCHEIT A AREESER SR TwE GEAR, 1986').
THLEBERER VT, 72RO  HHEREOBE
DXRDEBEEORWIMEZSWEORNL AR T T\ 5.

HHEEREOMBLY & LTy, koL LT,
Biagi and Tay (1958'#), Mosina (1965'®) #3precipitin

E B

test G, Maddison et al. (1961'9), Proctor and Elsdon
-Dew (1966') #34 7 & » = —#:C, Mosina (1965'),
Proctor et al. (1966'®) AR MBELER L%, Leikina
et al. (1966') T 7 v 7 A @ER S %, Bugyaki
(1961'®), Froyd (1963'9), Mosina (1965'®), Dewhirst
(19607 BEARIGE, Fic, BERAENEE
(Enzyme linked immunosorbent assay, ELISA) T
Diwan et al. (19822Y), Coker-Vann (1984??), Knob-
loch and Delgado (1985%%), Costa et al. (1985%%),
Gottstein et al. (1987%) 2#|EL TW5. LaLiah
b, ThbOWMET TR KTEHL O/
BEBRL 5. flxiE, Gottstein et al. (1987%) 0
ELISA S W IC X 5 &, BEMH L v 5 HiTk
TRELAEMER V- 00, BREEL VS BRItV
TUE 51 % DR IAM DT L BEE & OITERIGERD,
RRCGRAE, SRRBEEE ME & OB ZERIGEL R
WEHREL TS,

LUHE T, 4% COFHIERIE O MFLU OMEH
ETHHERLAYTIOLS Lbonbii LcWE
FHRE L CERLLRERETHBEND, HROM
HES SehERS D EE LT 5.

T, BHEROERBOEMICERL, War
D, FTEI R EBRZIHICES W TRIERCHE
THHEXEPL, FLAHERERK Y v FmEX A
775 $9ZE RE FB5 I o PR BR LR OIEA R O i~
DOIGR (FRA, 1984V, T+ 27 2 » = —HKiIL X H#E
HIMALFIPUR (B en3E RBERIRHUR, 75892 RATRHUR,
HERERENR) ORZUHR ORREOCKRE G,
19889) ], ELISA ¥z X 2 F#EERBEREIIRE 2 A
TeA 7 ) —=v7EoBE UK, 1989%) ] S0 %
HELL. Zhbiclb, YHECTISE CHIAETHT
bh T WcMEZHOTERGDO LW EB L LT, #H
LT 5 HUR 27 988 5 0 (il BRI BE ], OISR 5%
HROBELLHRTH Y, TOAKLERIGH L HTHE
CHBELTWAEHREL TS, Fi, Cof OHEMY
P LN Eo®mE L Larralde ef al. (1986%7),
Parkhouse and Harrison (1987%®) =% Larralde et al
(1989%) 23 b, RFERICER L7 £ + OFEk
ERAWTERABPEER T, A—0EBRTHRETS
ERVPERLY Cof 2B W BHERFEOMBEZEN, &
R M 2 KRB TH 2. £ 2T, FHE Ccf Ag.
DHRMY 2 RITHEBIKENE, 7 VIEEE, ELISA
&, western-blotting ¥k %\ THEH 2TV, B
ROz EEh T\ 5585 RE RN iR E D
B 2T - 1.

et al.
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Y, E1IRTHOBKEKETT e — 275X v v
o 2 R TERBEBKKEE X v, Ccf Ag. DHREMEIA
e Ed 6BULEDHFEEEEL, HDIEL-LHD slow
@ T TOWBEREHRT AL E X 3IBEOHRE
HRDOEETH HENEH I hic.

*7, 8 1%THEOESKEN % Davis (1964*) 0J5#kE
kb SDS HRAWFIRT 1 A7 BRUBEIT, th
2 RLAEBEBRKEEC X Y 5T 5% L9 TE 152
kDa #¥€—2 & LicAdiel &b 3B LORREKES, %
f2, B FEA4I8kDa ke —27 & Licdid &3 1M E
DHREEEZRD T,

Fic, #1KTHOKEYSEBEABIIKEETIT,
2 RICHBEBRIKENE T LIEE 25, pl 4.40 25
bI 6.40 T TA T &b 3D, pl 4.40 25 pl 5.40
CHd T L 1 EOREEERD . |

z =, Ccf Ag. % Sephadex G-200 i T¥ AIEBL,
f# ELISA B THREESOBRN 2 fToct 25, 11
4B (Sephadex G-200 1¥4F=& 1,000 A& 200,000
SERED B HEFEND, TOLEIE, Fig. 10 TR
SFE152kDa D ¥ — 27 Ic—8T5) TE b EWTEME
BB bR, Fi Cof iz Al L EREHRER
DHFET HEIGEHI hi.

B, toll5E*SEAEIKENEC X Y BXKE)
L, western-blotting iz CTH A $#EERIEFIE v ¥ F 5
FiE, MAMERERRERRINOEY B, FURYE
DWETEFT\, pl5.40 235 pl 5.50 2T DJEEIFE
CEBE BTV Fie Cof R RHRENETRE
LTWaBHERIEHL .

AR, HHERE O MEZHIC 38\ T, western-blot-
ting HEOIGAREhTWwBA (Gottstein et al.
19862 ; Larralde et al, 198627 ; Gottstein ef al,
198729 ; Laclette et al., 1987°%; Larralde et al.,
198929 ; Estrada, 1989°V), \wFho#HEick T, 4
W B LK IKE) X sodium dodecylsulfate (SDS)
BEURY T2 VAT I FEABKKE T, SEIZEEN
FotFR L xR s, Larralde et al. (198677,
1989%9) Ti34F& 108 kDamEH %, Gottstein et al.
(1987%) %26 kDa & 8kDa D&EH %, Estrada et
al. (1989°Y) TI4FE 190kDa & 230kDa DEHM
MEZMCRDBHATH S EBXTNW5B. LTAHD, R
—DEETS, BELRECHHERE O MEBE
CIRATE 20EME DS FEVR LD, RICEHILE
W SEEEIRE LS TR 152kDa ORURHE I
SDS o#gisa\ - REEEF 2 BTk b3, SDS Off
Xy, BeBBofEWECI#T 5 Wk 55
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B, FIEAEET 5 BTy AR SR AESNKE
2T 5O THRIEVES TRECBELIENTE, Bbhk
MR % REDWCIGE L SR CHaBE 2T, L
BOBERPBLENTE L. FHERPIROHREM DS
BT X B5H112 Gottstein et al. (198629) A& LT
WA, HEEERAE B IME & O REEE LS & oI
FREZERINE LTS, SEOFRTIE pl5.40 225
pl 5.50 DJEWEIFEICE 5 EBA L OVMEDE L Ccf
CEBRPCHEET HHEEETHHENTEHIh, EE
1T Z DF AP AN < SR fe bR G B
RLT\BREHERERE 5 Ao MBTIGAL T4 5
&, PiBsvEE R BRI RRINM T C western-blotting
BRI o oBe & Mg pl5.40 235 pl5.50 DHIREY
BERIGETHAENTFHI N, Fig, Ccf Ag. EBVWER
R R T T EAARE RS ME T 5 &, AHUEY
BORERGHEXEEAERLRT, Tt LA pl5.40 X
D B OFURWEICRERIGESRD bhi. Lhl,

Gottstein et al. (19862%) % pl4.60 X h BOFREY
Bl RRN IR ENFET D ERMEL T

BN, EBEOBR IR OB I AHERIER

Wy FREMB L A\ c8E pld.65 THROWHREY
RLTWA., TR Gottstein et al. (1986%9) 13EEHT
BWE LHBE Lo TiRiuh ISR, ks, ©
OHURWE 33EE OFE R T I3HE HEE R B R RIX
g & ORIGHEE <, HHEERE O BWHIRILIC R T
BOTIRIENHEE LT 5, ‘

Fic, AHRWED PAS a2 fToick 25, PAS
RtBEch ), —BOEEETHDE ) T LHNE
B i,

B, ANEYEORNBEINA X7 b itk B4
T, BRARZ b ADE— 275280 nm FEFEIC <
250 nm FEBICFELEL, ChIESERCERETRL TV
Wi, RHE®E R 110°C, 24 BFRERCMASEL,
HPLC (L-8500 #, Hir#t&) w=wT7 3/ BoHEfT-
Tl h, BT OREWEILS Y~V 25.3%,
IR IVERI26%EDT IV BNHKNSE L 5L
TWAERMNTFHE R, FRBRAERIA <2 b Ad
280 nm SEEFICE — 2 BEOFFERT I VBEENF ©
v 1.8%, 7==—AT5=v2.4%EHEHDEL,
BORENHR XN E%, FEKRT I 7 BE—EOEE
THEL WA —BNLEAWED 7 3/ BER EER
BENHEBRINAR Y b A EFE- T 5 h o LHRAIZ R,
FAHEWE 0B E O\ T, 100°C, 60 20 inEic
XY, EWEO—RIEMEL, PAHERERRER
WA MI1E %58 1 #i4k & L7 ELISA ¥ X 2HRERD
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FIERE R INBET O 1/27T ET L TR Y, RREWE
DB T B LEME IR T BWE D H R R EENFE
LTWBAETHDEWIENEH I hie.

lEofERM S, Cof Ag. D4 FE 152KDa, pl
5.40 2% pl 5.50 D—EORER A OTIRWE 1\ E $HE
HIEOQMEBWNCIGATE, ToORBRERMICRTH R
b DTHHENEHCE . '

& 3

BHEROERE AR E L, ToMEMEY 2 kTR
BRESUKE:, 7 AIEEY, western-blotting Ea AW
THWL, UTFokHEEL.

1) B1RTEOEKIKEI D 7 V%7 # e — A%
T, 2RTLHREBKKEELZIT, B 225 slow @ &2
FTCLIAR, g 26 a EBHTT3AK, fasty 2ERKDD
< L b6 ADWERETRD, b OHFIIZ6E
D EoHFEHEVNFET HENEH S h, EekbiEvy
WS 2RIz B 25 slow o I B URERRIT fast ¥

Le3Resrh, COUREREVRT »TURME3

BOFEBREOESCHHEMNTER I hic.

2 F1IRTEOBRKEET + 27 BRI L L, 2
RIEREBKKBE THHTT 5 &, 5 F& 152kDa 0 A
VNI, 27 Ed 3KD, FFEAI8kDa DAV FIZ
Ml L b 1 KOWRE A IEH L.

Q) 1RO ESKEB2EEREIKBEL, 2K
THREBKIKENETHOMTT S &, pl4.40 25 pl6.40 1T
W TESE Licdin & 34AD, pld.40 235 pl5.40
CFTAEL &b 1 AOYBRERD L.

. (4) Ccf Ag. % Sephadex G-200 T# AJEL, I 2

LVISHE &L, ThZho4E% ELISA & ChEEH:
BB LIcE T A, 45 F&E 152 kDa it—3T % %045 HE
I A BRI St U R PRG3R 7.

6) 4EIN XS BEHAELKEE THH L, western-
blotting - CHEMZHRH Lick &5, Ccf KHEM
BUE M pl5.40 235 pl5.50 DJAWEHIFHICEE S v &7
> k—BOBBRAROTIEYWECHFET HENTEH L
7o,

U EDHERLY, AR EHEIEZH LR IcER
RN EYE T AR EE L AOER L L D EE 2
bha.

MK LB hlch HiEE, HEMLYE-> -BMEE
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B2\ A EY AERER=EE, AEREBRE
HEHEHE EHE, FAPRERTOAMBEE > - HE
MRSk, BARERYRME Bt

|
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T RS A BB T P LI IE 3 O R E R L
LUl 2 Y U
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