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Studies on Intradermal Test for Filariasis.

1. Specificity of a peptide antigen (FPT)

prepared from Dirofilaria immitis for human filariasis. Osamu Yosumura Clinical Department,

Research Institute of Endemics, Nagasaki University. (Director :

Prof. Dr. D. KaTamINg)
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a) fERLE
RARBEHRERARLORE (8« 2) 2EDHL
AR AR CTHE, BBICKBKTHIEL TBKT
KGZERFLUHSRTERT A, ZhiCT7 & F VAL
THRASICBIELT 7 2+ vAEIGRL, REERY IR
BT TRIERBO T v — 2 —IC 4, W 3+
5. PUROERICM D, HEHKEREOKN 10f5ED
N/10 HCl Zcz iz, magnetic stirrer T48F:
R, M4 20 chve@Ow® (3,000 EiEx, 10
AR LThiAEE D, pH 7.0 [KIEMEICHTHET 5,
CheERERIELTREERE DMLY 7 ) VBRI A SR
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RTHRSE, BERLTT v S AICE A LKEICRE 100 fEfk & D #910mg DR ARk 50 (Tablel)
T 5. FIROIER, EHRD 00T, AEFRE

Table 1
Isolation and Puriﬁc&tion of Antigen
Adult worms (male and female)
Washed with physiological saline several times
Ground with tissue grinder
Added aceton and filtrated (repeated same procedure)
Dried in a ’vacuum desiccator
Extracted ‘;Jith N/10 HCI at room temperature for 48 hrs. under stirring

o
Centrifuged (3,000 r. p. m. 10 min.)
l

Supernatant Precipitate
i
Adjusted to pH 7.0

Centrifuged

Supernatant Precipitate

Added saturated picric acid solution and
stood at room temperature over night

\
CentTifuged

Supernatant i Precipitate

Added and extracted with
3% HCl-Alcohol for 2 hrs.

under stirring

!
Centrifuged
Supernatant Precipitate
Concentrated to 1/{) volume under reduced pressure
}
Acetr{m added Repeated same procedure
Centrvifuged several times
Supernatant Precivitate
[
FPT antigen :

b) HEOE(LFHIHER Biuret&J&, Ninhydrin K&, Xantoprotein&)f,

AHERIKAE, Ke 72— RK0E, =—~7 WRRIGEEYETH 20, WG RBEcH 5. R
o T M VICR AR TH D, APRD 0.1% %K a'n’:rz;fm;o'c%&%fﬂs SOWINER 2 &, #i1a280mp
L, ROMEEITL -k, BIRARKIGTIE Wi ic A DOWIRsA S s, (Fig, 1)
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Fig. 1 Ultraviolet absorption curve of

FPT antigen.
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Fig. 2 Comparison of intensity of the
reaction by four different dilution
of the antigen in same someples.
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BicRgELT > Tks, (Fig. 2 Fig. 3)
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Fig. 3 Responses of skin against the

different dilution of FPT antigen.
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104588, 3HIZISHEE, 1HIIR20D B TH »7c. T
WCRRZE A D L, 2WH2855, 3EH30506, 14l wL
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KT B, o THMEDOERICIZHEEEL, 0.0lml
157> THIEAFTTE - e

di1.0r EH, . (Fig. 4)
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Fig. 4 Progress of the reaction in the

course of time.
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Distribution curves of increase of
wheal diameter by FPT antigen.
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Fig. 6 Distribution curves of the diameter
of erythema by FPT antigen.
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B Y, HF OB MBI IR RIGE , BFHOIER
MR FRREERT 0 EEZL S, HEEOARE
&A% 3~5mm D TIIERIE & HER RS AR
LCWaZ ENngibisds, BhlERESKELES

B, BRSO LD 2EASHEAT 5, 6mm E2EZ
DNISIIFAA L BRINEE Ritsh s, —,

2mm BT %2R, 3~85mm A 8EY:, 6mm k%
& UCHRET 5 &, JRRRRFED 8.5% 15L&

LT 258, RYETIIS2.4%0385%:, 14.8% 155tk
WEin s, MRERZ &IFBYFEO MR & Bpks

ORI 3mm & dmm O THIXLTNEDTR

AICEHORAE dmm RFFICBOTH L &, FRE

YEFD94.8%, FEEHRET 2.6% LY, —
FRRERM SIS D3 & E N B DI O RIBA BT 5

b) BB LREFOMER

RIG7ZATIE - 1o fF BB S & &1 600KICDNTIE
% LRROBONFOHAHRER Lo £2BE
DRKEXIDPORMN 32 RAEOEEEA L &, Tk
Omm TU310%, lmm TiZ 26%, 2mm Tl344%,
3mm T 87%, 4mm T 93% &, WENKEL
B ONTRREEDRVBELRD, Tmm Z#L
f:{u@’ﬂii\@ﬂ CRFPRONS.

KICROBRMICIERES, MECRARELE > TS

7y bL, MEOKEXSOEMRELAIZOM Fig. 7T

. BREEOKEEDEE, FORLDORKS
k#< M ORIZ1399% O F IR 5 T IEAEE OB R

DR 5. HEOHBELERKR 20mm, JEEX 4mm
ek &, (FRBEETRMEREYEALNLED

Lk, (Fig. 8) i3 94.0%, MIREHMTHARICREO b DI 917
C#ﬂ&{ﬂﬁc RFROK & S TERS % % &85, Uh LEBORREBEROENDHD, B
, L FABROENNE OO MEAE S, 20mm Oy WEC NEEL R T2 L0855

zl‘&?ﬁ)ﬁ& UTHES 2 LTREMEFD8I.3%, FFR (Fig. D

B0 6. 1% MHEREORIcEEN S, (Fig. 6)
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Fig. 7 Correlation between the increase of diameter of wheal and

erythema by FPT antigen.
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Eﬁﬁﬁ@%&ﬁﬁ L2861, BEETE 24, KEX
I SEAEERNE, ~=v ) VT UALF DT L
“~u&%5@ RSB AR LA ERE L, w%&®
B DfER®E dmm DAY & U THE

FEMERBTRMRERIRETH - 2. KEER
B, 7ra¥-MERETR, SEEHEDEHEIC4mm
DFNEER AR L 72BN 1 AR 5D AT,
filE g~ CHERZE 3mm PUFT RIGEME HE S1
3. =, ARRIGICERR B A O R & OO
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Table 2
Influence of other helminths inhabited and allergic diseases upon
the intradermal reaction by FPT antigen in the non-endemic areas.
- Increase of wheal diameter
Groups J (Measurement in mm) Total
| 0 1 2 3 4 5 6 - -

Ascariasis 1 2 1 4
Ancylostomiasis 16 7 1 13
As. + An. 2 1 3
Paragonimiasis 2 2
Gnathostomiasis 1 2 1 4
i 28
Contact dermatitis 11 2
Asthma bronchiale 1 1 2
Congelation urticaria 2 2
Penicillin allergy 1 1
L

o e |
35

d) RITHITHG B RISk EE %, 54.8%, MWy (1274) 5.5%, 43.3%, K[l

(1) BREERSEEE

AR RO SRR IR T, 140 HEN4 BTk
PPl & 2 R OB, EREIRO MR & RREICR
PUIC X 2 RN BOG AN L 2. (Table 3)

Al cE LTH % &g 2,796 40N RIEH
i3 3314 (12.1% CNITHEIRD B 5 BN
Z 18T 4594 (16.4%) TH -1z, ARG TE:
MEASRE L b DI, 4T 17804, 63.9% i 5h
D, HFREMEETIE, 3194 (94.8%), B#E4k
TiZ 41745 (90.8%) BRUGEMETH 208, —TJ7, 1
R, ERIEICHY 5 IR 023374 0 5 136344 (58%)
BRI S3RH 5N, AT T, FRBERSA
WEGRBGSEFE DS T 5 Enmonsd

NGO H T S4B EOBEREMX IR 2 &
HAND 8 DOHEMTIZ, 18764DH, 1154 (6.1

%) WA, 1724 (9.2%) wEEBRE S, K
WG 91145 (48.3%) BBHERIEERLI., ©F
WML RADE, BRI AEDRL (8564) TIX, f{f
W 13.8%, GHESR 68.3%, KIELOHFTH
W (1794) TI7.8%ICFmAE R L, 68.2%h
HERGAES L e, RGO B (624) <Tidkx, 6.5

2329,

(4104%) 2.9%, 37.1%, R¥RII (2804) 0.4%,
BZAéOD&HWﬁi@@* (14247) TI3HFHF
HHTED SN - 72D, BIRERAZE T 25708,
9.2% R xh, 49.32 zpr G TH - e, BARTIH
A (12044) féi’rfﬁi, FEIRI IR S N8 - fo
P, 21.8% DRIGENEF DR S i,

HETIE 6 DDER0LZ M T, 2224 (24.1
%) Wifdk, 2694 (29.2%) ICEE e iU, 869
4, 94. 5”/0>lp1$ ANl
ENIBNC RS &, W *%(108%) B {RA7433.3
%, Iir“l%n— % 100%, BiKERRK (1004) Lx
28.0%, 1009, m;ﬂs % (1684%) 23.29%, 92.9%,
EPEHTE(2914) 22.49, 93.8%, EIREE(874
21.9%, 89.3%, EHER (664) 19.7%, 98.9%D
RS,

rh J:é&, AR e iﬁﬁﬁm“iX&k«

b &N WCERTH 5, WFHIIEIHT ORIRHHE
o) Bné. — IR D & D 12202 A R e

TRELDTHERORILEEENA O NS, LHHERIT
D&% 4 ~6mm (+), 7~9mm(H), 10mm Ll F
() DIBRMITHUY THZET &, BEEOEHNE
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Table 3

Correlation between positive rate of the intradermal test and

incidence of microfilaria carriers and patients in endemic areas.

Number ' ' Mean
District tested of Mf carriers Patients | FPT positive diameter
tested ‘ of wheal
. | '
Kurosaki
.. (Middie school) 127 7( 5.5) 7( 5.5) 55(43.3) 5.1
oshonoura Araguchi N
. (Middle school) 179 14( 7.8) 14( 7.8) 122(68.2) 5.0
oshonoura Hongo |
< (Middle school) 120 0 0 33(27.5) 3.1
akasegawa
(Midde school) 280 1 0.4) 1( 0.4) 65(23.2) 2.1

[=] R - S LI —

[

E Sakiyama (All ages) 556 77(13.8) 113(20.3) 380(68.3) 6.5
Kurosaki (All ages) | 62 4( 6.5) 10(16.1) 34(54.8) 5.7
Nagata  (All ages) 410 12( 2.9) 27( 6.6) 152(37.1) 3.1
Kabanoki (All ages) 142 0 18( 9.2) 70(49.3) 3.7

Total L1876 115( 6.1) 172 9.2) 911(48.3) | 4.3
Gusukube |
(Middle school) 108 36(33.3) 36(33.3) 108(100.0) 9.0
Miyako 1. : .
(High school) ‘ 100 28(28.0) [ 28(28.0) 160(100.0) 12.3
Miyako 2.

§ (High school) ‘I 66 13(19.7) 13(19.7) 65( 98.9) 10.9

© | .7 - o T o

& | Fukuhigashi :

g (A1l ages) | 168 39(23.2) 56(33.3) 156( 92.9) [ 6.8
Fukunishi(All ages) 291 65(22.4) 85(29.2) 273( 93.8) ‘ 9.4
Shimajiri (All ages) 187 ! 41(21.9) 51(27.3) 167( 89.3) 6.9

Total ‘ 920 ' 222(24.1) 269(29.2) ‘ 869( 94.5) “ 9.3
Total l 2796 ‘ 337(12.1) 459(16.4) ‘ 1780( 63.9) ' 6.8
AR, RGOS OBHML TN, O, 4~6mm (+) @ 1614 Tlik«, 9.3%, 13.0
(2) RISOK&E & LFRRUIERIEHE %, 7~9mm (4}) TIF 19.7%, 29.9% &1L,

Wiy, B0 DDER 14545 B E LT, ik 10mm Bk DBEEEE 1514 Cld, 23.8%, 34.4%iC
EOKESHOFREFHFICEEESRR SN H FRIIERBER SN, BERAOK SO OHRBKH
BAEADE, 3mm UFORRHRE 2864 DHFICHH R ENRENC LEYEE - TS, (Table 4)

Bl 2.7%. W5 4.5% %R SN2 MKZ DRIIE
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Table 4
Frequency of the patients including microfilaria carriers detected in

the group showing different intensity of the intradermal reaction.

Differences of diameter of wheal
(Measurement in mm) Total
0 — 3 4 — 6 7 — 9 10 —
Number of
examined 286 161 147 151 745
M filari | T T N
icrofilaria ! ;
carriers 8( 2.7) 15C 9.3) 29(19.7) 36(23.8) 88(11.8)
Patients ;
including ‘
microfilaria 13( 4.5) i 21(13.0) 44(29.9) 52(34.4) 130(17.4)
carriers
(3) RISBEEOFROBR KCHECHRIIZTRED, TRBROFEEHR~N. 2

SRORBEFRATIO T, 78, EIRECRB S hsn ELTHDE, 6%1CM4B108ICH L LR R &
o R ORI EBEESH» o NG, £ Nz, FRSBELEZLD S RIEOKESEHL L E,
TR HR22.5% % 7% 3Rl T OB HBIX D 2 1049 94 (90%) 13 10mm LLEOMEHTH»
FIT, FEREEFTEO, R, BRERKICEETH SN, EHSRTNTCOFLUTOHNESETH - /e,
3 ERMERLEARIGEES 1664%, 107 [ (Table 5)

Table 5
Newly changed to positive for microfilaria in the persons sensitive

to FPT untigen in the reexamination 10 monthes later.

7 Number of changed
humbetresotfed to positive for Per cent
microfilaria
Gusukube Middle school V
(Age 13—15) 47 | 2 4.3
Miyako High school (Age 16—-18) 31 ‘ 2 6.5
Gusukube-cho (All ages) 78 6 7.7
Diamefer of wheal 9 mm > 66 1% i.5
10 mm<C 100 9 | 9.0
‘Total 166 10 6.0
¥ 9 mm of wheal diameter
(4) BEREESKEEOME BSZFTTE - TH AT A R 72,
T A RO R AR 5 723017 S R i IR 3 O RS AT 5 75 AR 1614
B L OWATIER AT 2564 1 NG & MR e i, KRABEIE1484491.9% 1, MRS AMIGIL1264
BAISETO, MRIEOH» IR LT, 78.3% 1T, BRI TIREIESD S T8 -

A RS BOG I, RAIR AR B BRAY A s K b B TWnb., ZDHHLTHRIED 3 LTHEED DI
(1000 % ) 2P & LU, MBI TTE /2. % 1194 (73.9%), KWIIGIIREAEAKIEDEH S

S, SEHBUIT I DN TCHE L, BREIE TR R IS, Db ok e, 294 (18.0%), 74
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(4.3%) s onsd. —HHARGHICKEED b0 Table §
6% (3.7%) iR sh5b. (Table 6) Correlution between intradermal test(FPT Yand
WATHL T I AR, RO IS0 BN UG D S5 D complement fixation test (CFT) inofil rial

HDIBATS, 77.9% 134 5 TAL TS A RIG 058 patients.
e, FRRICHUB B EAFEN) X . (Table 7) = e e e

CPT ! i
etk d UTH B E24340 KN IRIEEEED 79.4% N ‘ + - |
IR RISIC L 5 BRI SER S nEO—5&% T~ e
i
WAHELIND, + 119 (73.9) 29 ] 148 (91.9)
CNEEIRZO A & S0 O HHEAUCOBEMER, — 7 6 “ 1
Pkl OBfRE 45 &, HFRDIERSH DB BEE e - .
NRIGOHIE (0~3mm) 134 TR 353.8% 126 (78.3) 35 l 161
THEMSGRETORBED S OBL ., BHICH 5 f
Table 7
Complement fixation test in the persons showing positive
for intradermal test in endemic areas.
- T —
Number of positive Number of positive
for intradermal test ; for CF test ‘j Per cent
S L S
[
Patients | 148 . 119 ’ 80.4
“ |
Without manifestation 95 | 74 ' 77.9
- i \
Total | 243 I 193 ~ 79.4
| |
Table 8
Comparison of intensity of the intradermal reaction
and complement fixation test.
| Number Antibody title
. of ‘ | : - CF test(+)%
| cases \ (=) i 5 X \ 10x | 20 x ‘ 40X —
o - ’ . i 7 - ! i B 4 . o o Wi” T
10 mm—| 132 “ 13( 9.8) | 17(12.9) | 37(28.0) | 34(25.8) | 31(23.5) 119¢90.2)
7—9 67 : 18(26.9) 11(16.4) | 11(16.4) | 14(20.9) | 13(19.4) 49(73.1)
‘ z ;‘ i
4—6 ‘ 44 l 19(43.2) ; 6(13.6) ‘ 9(20.5) ‘ 5(11.4) j 5(11.4) 25(56.8)
0-3 } 13 ' 6(46.2) 3(23.0) | 2(15.4) i 1(7.7) ‘ 1C7.7) 7(53.8)
| | ; ! i i
Total = 256 ¢ 5 3 | 59 54 " 50 200(78.1)

DT & OPARMIZE <, MFFRAE K T56%(23.0 Pifkllih c N EUHMTL, B TIE314123.5% 58
25) 104 (15.49%) SAFadw, 205U E0b 0 40R5ELL:, 344125.8% 120854 R L, iOE DDA
Hid» 18.4% A8 TICRER L, WML Tn5s
4~Bmm Ff (444D Tl 56.8%, T~9mm#f (67 PR ORI RN RGO M 123 PR, SRR OB I
#) 13.1% LRSS USRI RIS D & & s b O TR A RGO R & & < —F U ERRIE
AR 5L, 10mme BL BBt (18247) ¢ DO OFL TR S ¥, WHTH - ThIk
ITHEIT 90.2% DRI~ T B PSSR D & D3Pk pEA hsd . (Table 8)
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5. BELEER

%‘U\E D RIRIGHLE & L3 fesk, ikihHE,

EESE, SRR %
LEFTFI (1961) 1t ﬁl%iil@“"’/ s F% JHEL,  HF
WL AR Wt & R LTS, L ORIkl
(Dirofilaria 1mm1t1s) R S, R, BRI &
CRFRCI © » T 7 24 FABiz i, HELTZ
Koo IR figs, WA ERIC WIS,
OFEFRMEIC DI TR E4T8 - /2.

HeSHROE YR D 70D PR ATTE -
FofhsR, PRREIGA ST D ICEAMNROLREEL LT
1.07/0.01ml OFEKEFBNTRIGEST O, 1558
DOSRTIB OISR & SRR L - TRIS DM S &K
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Svmmary

A peptide antigen (FPT) was prepared from the adult of Dirofilaria immitis by Yamamura-
Morizawa’s method which has been applied to the preparation of tuberculin peptide as shown
in Table 1. 10,000 was

Intensity

Antigen solution diluted with physiological saline solution to 1
injected intradermally, just sufficient to arise a wheal of about 3.0mm diameter.
of the reaction was reflected by the increase of diameter of the wheal within 15 minutes
after injection.

Intradermal test was conducted on 541 microfilaria carriers and on 269 control individuals
who were considered free from filarial infection.

Distribution curve of diameter of wheal in the microfilaria carriers showed a normal curve
with the park in the larger side, about 9.0mm. In the control group, neverthless, it ranged
from 0 to 3.0mm showing the peak in the smallest side which resembled the reaction to saline
solution tested on the population of a endemic area. There was found a close corelation
between the increase of wheal and surrounding erythema.

The normal curve presented by microfilaria carriers was corresponded to the group
sensitized by specific antigenic substances. These two different curves crossed each other

at the point of about 4.0mm. Therefore, if the reaction exceeded 4.0mm increase of diameter
of wheal was regaded as positive, 94.8% of the microfilaria carriers fell in positive reaction.
Reactivity of skin to the antigen was never influenced by other helminth infection and allergic
diseases.

Positive rate of the intradermal test assumed usually an upward curve according to the
increase of microfilaria incidence in the population.

In the endemic areas, positive reaction

was often seen among those who have neither microfilaria nor clinical symptoms. These
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positive reactions lacking filarial manifestation were also probably specific for filarial
infection, because the intradermal reaction and CF test using Dirofilaria immitis antigen
coincide with each other in 77.9% of those cases both tested.

I'rom these results, it may be concluded that the intradermal reaction by FPT antigen is
specific for filarial infection and has a practical value for epidemiological survey in endemic

areas, (Auther)
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