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RELATIONSHIP BETWEEN TUBERCULIN REACTION AND
FERNANDEZ’S REACTION AMONG GENERAL POPULATION*

Report IT : Results obtained in the inhabitants of remote islands

Michiaki MAEDA, Yasuo MIZUGUCHI, Toyoho MUROHASHI,
Shigenori ISHIWARA and Iwao ARAKAWA

(Received for publication May 29, 1965)

Tuberculin reaction and Fernandez's reaction were compared on the inhabitants of four
stowns (O, T, S and K) of remote islands on the occasion of tuberculosis prevalence survey
«carried out yearly from 1960 to 1964.

The total number examined was 18,391 and BCG vaccination has been conducted to certain
«extent on persons 7 to 15 years old in these several years.

Results obtained were as follows :

1) Tuberculin positive rate was 50.1% in T, 63.6% in O, 39.8% in S and 65.3% in K,
respectively, while that of Fernandez’s reaction was 38.9% in T, 35.2% in O, 20.8% in S and
.27.9% in K, respectively. Positive rates of Fernandez's reaction in all towns were obviously
lower than those of tuberculin reaction. And no obvious relationship was observed between the
.differences of positive rates of Fernandez’s reaction among these four towns and those of the
-tuberculin reaction.

2) Tuberculin positive rate in female was nearly the same or a little lower than that in
-male, whereas that of Fernandez’'s reaction was generally lower in female than in male. The
‘positive rates to both antigens, tuberculin and Dharmendra’s, were about the same in both sex
:up to the age of 20 years old, but thereafter, those of female became lower than the male.

3) Frequency distribution curves of the positive rate of Fernandez's reaction were quite
similar in four towns showing bimodal distribution curves with two peaks at the age groups
.of 156~19 and about 40 years old. Tuberculin positive rates in four towns also resembled each
.other and bimodally distributed, but the first peak at the age group of 15~19 was small and
the second peak was high and big.

No difference was observed between the positive rates of these two reactions up to 15 years
.old, but in the age groups more than 20 years the difference between these two reactions
increased resulting in the obviously low positive rate of Fernandez’s reaction.

Referring to the tuberculin positive rate and the BCG vaccination program hitherto been
.carried out in these towns, it can be said that the first peak at 15~19 age group in Fernandez’s

* From National Institute for Leprosy Research, Higashimurayama, Kitatamagun, Tokyo, Japan.
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reaction curve is affected largely by the BCG vaccination and that the second peak at about 40
years old is, on the contraly, due to tuberculous infection.

4) The size of both reactions did not show close correlation in 4 towns. Positive rate of
Fernandez’s reaction among the tuberculin positive persons was 62.8% in T, 47.9% in O, 43.0
9% in S and 38.6% in K, respectively. And it was higher in the age group of 7~15 years old,
more than half of which were BCG vaccinated, than in that of 30~69 years old, of which
majority was tuberculous infected, regardless to the intensity of tuberculin reaction. From
these results it can be said that the higher positive rate to Fernandez’s antigen is observed
among BCG vaccinated than among persons naturally infected by tuberculosis.

5) Positive rate of Fernandez's reaction among tuberculin negative persons was 9.1% in T,
9.5% in O, 4.9% in S and 6.1% in K, respectively, and was higher than that of S-village
(1.5%) in the first report.
than 30 years old, in which no affect of BCG vaccination was seen, was 19.2% in T, 9.8%
in 0, 9.5% in S and 5.2% in K, respectively. These figures are higher than that of S-village
(4.1%) in the first report.

The fact that the difference of positive rates of Fernandez’s reaction among tuberculin

Positive rate of Fernandez’s reactions among population of more

negative persons in these 4 towns showed close correlation with the prevalence of leprosy in
these 4 towns, suggests that positive rate of Fernandez’s reaction among the BCG unvaccinated

tuberculin negative population may be used to a certain extent to estimate the prevalence of

mH BB HIF

leprosy in certain district.
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Table 1.

Tuberculin in 4 Towns
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Positive Rate to Dharmendra’s Antigen and

D b RRENERN L S, DI Town Sex examinses | Doanngen i’ | Momboneutin (o
ECE— B X D b 0IE 5 AMER Male 1,944 766(39. 4) L%Tﬁg)
TR B AR R, Lis Ll T-Town Female 2,090 804(38. 5) 1,001(47.9)
EARIC SRR TS L, T, S Total 4,034 1,570(38.9) 2,021(50.1)
HIOR#EA M 1R LA 5, WK Male 2,244 798(35. 6) 1,413(63.0)
ILOBMERIT 20 FHi% F LB LIz O-Town Female 2,622 914(34.9) 1,681(64. 2)
EFERTTHZ2, 20 L © 548 Total 4, 866 1,712(35.2) 3,094(63. 6)
SRS S T — P R=)
Ty RG0S & Rk D RIGH Male 1,860 451(24.2) 762(40. 9)
RIF L L0z 5 MERTH D, S-Town Female 2,365 428(18.1) 920(38.9)
A - - 3 =l
2) SRR 0 2o SIS DR Total 4,225 879(20.8) | 1,682(39.8)
R
4 Male 2,243 659(29. 3) 1, 487 (66. 4)
%3 & DB 4 3 < A
FITIC381F 2 T S DR R 247 4 K.Town | Female 3,023 814(26.9) | 1,952(64.6)
BRI RD D L, K2DZ LT, Total 266 173279 .
4072 I3 ER CHEA%Z R LT, ota > 1, 473(27.9) 3,439(65.3)
Table 2. Correlation Between the Size of Reaction to Dharmendra’s Antigen
and the Size of Tuberculin Reaction Among Schoolchildren
T Size of tuberculin reaction (mm)
Total
D 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38
0 11118 5 5 4 9 8 1 4 6 4 4 6 4 3 1 3 191
2 2518 2 2 1 2 3 2 1 1 1 2 1 56,
4 | 412712 7 1 3 2 2 3 1 4 3 1 94
6 | 49 15 18 26 2 11 12 5 5 2 6 4 2 4 1 162
2 8 8 131227 1212 7 6 3 6 5 2 3 3 1 149
E 10 2 5 1817 783 188 67 5 4 3 4 2 188
& |12 16 6 3 18 6 30 17 17 9 10 8 5 5 4 4 1 2 156
8 14| 12 4 8 21 12 14 8 12 9 12 6 1 2 2 123
g 16 7 4 6 7 22 22 14 14 15 11 6 4 3 2 1 139
1=
g 18 7 1 1 2 1017 7 19 8 11 5 1 ¢4 2 1 96-
=
é§ 20 9 2 6 1 11 15 13 10 16 9 9 4 1 2 2 1 11
e 2| 4 2 5 4 1 5 6 9 9 8 98 3 4 2 1 1 81
2 24 4 1 117 6 1 3 5 1 5 3 3 2 3 46
¢ | 26 | 3 1 1 1 3 4 4 2 2 3 ™ 1 1 26-
5 | 28 1 401 13 11 11 14
8 h
N 30 1 2 1 2 2 2 1 1 12:
32 1 11 1 4 1101 11
34 13 1 12 1 9
36
r 38 .
Total ; 351 87 87 119 36 175 178 112 104 98 93 71 48 40 33 13 11 ¢ 2 | 1,664
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v RitkstEsE BCG B0 E A2 C 20 FRi%T
PEGIER LIcBR—EETL, 30 X< bunbH
UCLEFULTAFRCEECEL, 60 FL ETIIBRAR
BT T 2GR OMBEER Lo 2L, DRIGD
BEPESRIZ 156 ¥ B E T Y RIGHE R L sigRRy
ARLUTWER, 20 U ETIRYy RISEERE v § ER
LD, Ve 7VUAF-DL DL HE 30~49 FTCiT
EOIEN e 2Z Bl aHi ¥, 50 FU LGB OET
LTWwico TiHbby RIEOHE&L R, DRIGTE
15~19 Fie B\ L% b, 30~49 F iz THT 59.59%,
OHT 42.295, SHT 36.4%, KHT 29.7% FEDL%R
TIER T oo T LT, MRIGOBMERICENRD
bhiho s DX, T, SHICIX 20 FL#%, 0, KEFCT
1% 10 FPEC, L RERIGOMERD 2 PEE & /o
5D 30 FPUEDL DRI NTTHDZ LI, EHT
REZELThH5Bo

Table 3.
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2 DI L TRIEDBHERDEIZEA DR X DT
BDO DRI, TORRIRATEHA 5o BELLSE
HIIC RN TUE, BRI BN 22 D 20 7R 58 $1 i @
BCGH#MA Tleb T %o LD T 7T~20 ¥ D% D
TIIBCG D EAEE L TE LRI bbnb, v
SRR & D RKIGH SR & DM 20~30 FaiERic
LTHHE LD LiX, Y RIGEEE BCG wXsd
DIFEREBREGIC L % S DD E IS DTk
Wi EDHREETR LTS X5 B b,

3) WG RIEE D HHES

DRIGOKEZ LY RIEDKE X L DM % R 0 %
L, K2, 302 Thb, ZRHLOERIT1HERL
T ERVD, WThOITTY, FinwFThogEaeR
Th, FILDRIGERCIESE D BB bR
07e b LEIGOH OB VBV DTH S
o, v RISEE DRSS D KIS L e bR ¥

Correlation Between the Size of Reaction to Dharmendra’s Antigen

and the Size of Tuberculin Reaction Among Persons of 30 to 69 Years Old

T Size of tuberculin reaction (mm)
\:;\\\\\\\\\ 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 | o
0 ™ 1 4 5 2 3 4 5 12 8 22 1410 5 5 1 1 150
2 | 5 2 1 2 1 1 1 2 2 4 1 22
4] 5 2 2 5 8 8 6 3 3 2 1 46
6 |18 25 2 3 3 41015131014 5 4 1 104
= | 8 | 6 2 3 \“\k 2 3 2 7 10 15 21 11 6 5 4 o7
E | 3 12 13 1 2 411181612 7 1 3 1 1 97
gl 21211 1 “3.6 9 13152 6 9 3 3 1 1 99
EREY 1 11 9 10166 8 5 2 2 61
g 16 1 2 1 1 3 3 9 7 1517 9 5 3 2 2 80
g 1| 1 2 1 173 16 9 4 5 1 43
§ 20 | 1 1 1 625\9 6 6 1 36
2 | 22| 1 1 1 2 2 5 5 4 1 1 23
g 2| 1 3 2 23 1 1 13
g | 2 1 3 3 \4k 1 12
B | 28 1 1 11 4
S s | 1 1 - 2
32 1 1 2
34 1 1
36
38
Total | 68 7 12 20 7 19 21 27 79 98 151152 96 73 27 23 § 1 1 4 892
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Thbo Fig. 8. Positive Rate to Dharmendra’s Antigen among
vy RiElERe 3135 DR Positive Reactors to Tuberculin by Age-groups
Fﬂ%‘ﬁ%?\_’%mf LILRDTHD L, % T-Town O-Town S-Town K-Town
THPCIX 1,974 % 1,238 4 (62.8 75 6787
%), OWrTix 3,081 £h 1,474 £ 66.3% .0 (63.9% 63.4% [
(47.9%), SHTCi% 1,671 R 719 4% - _’ 50.0% 54‘6‘% 18.9% 5?._7% |
(43.0%), KHETCi¥ 3,434 #4rh 1,317
4 (38.6%) MBMETH DR B X
DOTHBRCHR Y DB ERADR, 5y
WG LIBIETH % b DR
TEERORs 0 (23.7) (22.1) (46.1) (59.1) (14.8) (16.7) (49.5) (62 3)
. Positiv te(23. . . . . . . .
ZORRERIT B lcwic, v RIk to tubercalin  (79.0) (87.7) (73.0) (83.0)

Bt H e B0 5 D RIS R %, 29
FUTObDL 30~69 Fdorics THIEL
Fro FORIIN3RTZ L TH2T, THTIE
29 ¥ LIFIL 66.3%, 30~69 Fix 62.0% ; OFTTIX
29 LTI 63.4%, 30~69 1% 89.9% ; SHITIX
29 FLIFIL 50.09%, 30~69 ik 42.1% ; KEITiX
29 FLITFIL 48.9%, 30~69 Fi% 32.9% Tholc,
VRN b v R EFIC 3515 D R R
1, 30~69 ¥ LD X v D 29 FUTOLDEFHRT
BB ENEL Do X FIBAIAESIEINC ST
FKIEOBERDEN bIHRINL L SIT, ZOFS
TERIC 2 b e D RIGH R 0=, RN
s nie BCG ik X A ENE L bNDo TI T
T~15F D Dr 30~69 FDdH D LIEDOWT, v X
B e 351 5 D R R & Ll LT A 7o £
OB 3ICRT S LT, T~15 XD b st
WG o DRI MERE, TH 63.9%, ORT 67.8
9%, SHy54.6%, KHJ54.7% Thb, THLISFOMT
T 30~69 F DL DI B DRGSR & DED
X HICEZE L 75 2 L ANHH Lico 2h bO D RIGH:
P DEATEIC RS bR BRI, LR b S
Y X %y KIS X v b BCG k5 Y Itk
£ D RIGEB SN BRCRD DD EamE LT
WXde

L, C0X5 RESTHICED bhb v Rt
P 3513 % D REH R O£, SEATFHIC L
ELIERLNS Y IGOREDHELC IO TRI B &
LEx bhh —iic 30~69 F Db DD Y RSN
DERLN S DTH D, 2 BRAYHRE S\ IR - SIE
7o ¥ OEWEF R L > MRIEAEEATED 5 b 30~59 ¥
DLDICH DL HBRICADN D, LI THRFDORES
BPEL LT, YREOMI R FHRE 10~19mm Op
or 20mm Y EDdoriekHIL, TRENTONT
7~15 F Db DD D KGRy 30~69 FDHDDL
R wHE Lo ZORR, Racrd e, FRE
10~19mm D% D TR WThO I Th Wb 7~15

Fig. 4. Positive Rate to Dharmendra’s Antigen
among Positive Reactors to Tuberculin in
4 Towns by Age-group and the Size of
Tuberculin Reaction

% Size of tuberculin reaction :10~19mm
8' 0,
64.1% 68.5%
57.5%
52.5%
50
0
T-Town O-Town S-Town
% Size of tuberculin reaction:Over 20mm
0,
6 70.1% 68.1% 66.7%
501
0 % |
: T-Town O-Town S-Town K-Town

[ ]7~15years old

30~69years old

FDHDODITE M 30~69 FDLDX D IEETHD,
¥ f-Fefifl 20 mm B B3 T b THILSEOETTIX 30
~69 FDHDXDH T~15 FDHDDIT I NEHRTH
Stre LI D TESHEC A bR O X 5 e DRIE
iR OERL, ¥ TVAF-DOBMIDELCLLED
TIEI N 20\ ) Do

PlLEDRg D B, v IRIEASEETEH D 222D G b
Tk b0, MOEATCHL T~15F0b0, F
T b/ DL ABRTH L LW IFHRL, &
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DEABOZICEHmI T %S BCG 23 < BRL T
DAL T\ %o

4) v RISEEZ R 5 D RIDEEER
DRIEDOREIHEHRZ DY « 7 UAF—Enin ) AR
INBDT, DEBICLIOTHWERERET I,
Yo« 7 UAF—EHEENR D RIGOREY L b5
DRINTHA o TDO—FEELT, YRIGEEE
(RIGfEA 4mm LLTFo b D) Fc st 3 D UGDREME
RERITZ riekes s, R5RRTIELTHDR.

Fig. 5. Positive Rate to Dharmendra’s

Antigen among Negative Cases to
Tuberculin in 4 Towns
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THCIE 1,712 41 155 4 (9.1%), OHTTI% 1,430 £
W36 4 (9.5%), SMITIL 2, 386 & 116 4 (4.9%),
KHETCL 1,441 447k 88 4 (6.1%) MDEIEEBAT, 0T
XD Thle ) DENK bR, Ll ZhaiEilic 2
5y, MsET LI, WEROITS B ECES
7o R bR eir D

wie, ZhboDRIEHBHEREESTEIICRD S &,
FKA4DZ L Thbo T, SWHITIX 16~29 FDd oD
Z, 0, KmiTciL7~15F D3 oD RIGHER?
DL b@EnOk. ThHbOEAED S DL BCG #iE
BTl DB LONREL TR L EELLD
BDHE, ZOEASBOLOIIT 2 000 FREFUB Y
T5 v RIS 22 &b Az BCG BT

,;/(’)_ T-Town O-Town S-Town K-Town EBY T UAF—OBELTWSbOMRE T T %
v B D, mehs B BIA D HRICK LT R Lic e B2 &
6.1% SINERZT B X 3B hiube
5k 4.9% F T HWESIC X 5 D RIEHER o ik, BCG
DEBRZTCHRWESET, Y EEEEPCET
5 D RIEHE Ry R T2 0N Z 4 THA 5o 6F
0 ®1,712 1,430 %2,386  %1,441 LIFodoTix, TH 3.9%, Ol 2.5%, SHT1.0%
KHT 4.9% ¢, 4MHICE LWET AR bR s 27,
% Male 30 ¥ EodoTix, TH 19.2%, OHT 9.8%, SHT
or 8.9% 9.5%, KU 5.2% T, Thb4lIcsds bu B
T.4% . Fe RPN (3IE—FL LT\ o
L 2 et SRR QT MIAINGC I U PPD-s #H4f
3.4% LTCLOALERFC X 5, Aoy ISTREEY
RLIbDD 5 s, ERiEDO Y KIGTHEERZR LD
0 oONL1G @b bRz b, EBD 5% U EDD
*805  ®683 - wl.04 . w2 R EEEC X 5 b DTk, —IE by e
%L 10.5% 150 Female CEBHDTHDZ LR WRIED,
10 # i
6.0%  6:3% WEFA 85 457 B 38 fEIC T, WEE® 4HT (T, O,
5[ S, K) ORI OWTHEBKRS Z T2k, ¥
RIGBAE & AR DHIRIC X A KIEE & L b X, &it
18,391 LRI D\ CH LD B R 24T Lico & DB
0 %004 w747 #1342 %814 REWTDHL, KDL Thbo
* Number of negative cases to tuberculin 1) £HNTkRT5DRIGEERE Y KIGEER L OB
Table 4. Positive Rate to Dharmendra’s Antigen among Negative
Cases to Tuberculin in 4 Towns
T-Town O-Town S-Town K-Town
PETEOUR NG, olnees Dhammendra 15,122 Dharmendra 0, SLASE Dimmindra 5,018 Drarmendra
0~ 6 665 | 26( 3.9) 634 | 16( 2.5) 811 | 8(1.0) 673 | 33( 4.9)
7~15 714 | 58( 8.1) 487 | 89(18.3) 1,021 | 52( 5.1) 365 | 35( 9.6)
16~29 119 | 30(25.2) 85 9(10. 6) 110 | 14(12.7) 95 4( 4.2)
30~ 214 | 41(19.2) 224 | 22(9.8) 444 ‘ 42( 9.5) 308 | 16( 5.2)
Total 1,712 | 155( 9.1) 1,430 | 136( 9.5) 2, 386 t 116( 6.1) 1,441 | 88( 6.1)
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RIL, FRhFRTH T3 88.9: 50.1%, OHBTCI% 35.2
63.6%, SHTTI% 20.8:39.8%, KHCIL 27.9:65.3
% T, WThOBT$ DRIGKHERIT Y KIS MR X
D BERTHDTee F I KIS D FESIEE %D g
T, B3 LHDRIGHMEROBE L ¥ KIEHBER L D
e —EDBIRIZFED Biviah D,

2) WRIEDVHEGHERLIC RS &, ¥ KIETI
BLUENC KT B BT LDIE 5 NB L b o
EWEERA DR, DRIETII—RCEL DI LD
125 DMENGENRE DD LvL, X btk « 245
ANC A D &, TR OB T & RGO ERIL 20
AR ECITIERRTH SR, 20 FUB D LYK
TSGR OB & & MR D RIS RS B X b eoix
5 BMESL 7o ot

3) FEAMEINCTHRIGOBMROB X2 5L, &
B AT TCOREBIT TR AR CEEZR LT 7k
HHDRIETIX 15~19 Fiemh b bLo% e, 40 F
BIERIC % B 5 HERATIE DA L & DB T %275 LT\
7o LOLYKIETI, 15 X ETDRIGDOBE MR
FERICEHZZRLUTIIWIIERL, TOHBNDIAT
g 552 0IxT 0% FEMPC EE LT 40 FHiE
TEWIIEHiE, DRIEOSHA & RIS T % 7R L
Too T2 L 15 XU I 5 v RIEHER & D KIS
PEROBIXIIESOWME LD RELL Iedte Thb
FH R 5 BCG @RI, DRIBCH bhvic
15~19 o1k BCG Bf@nfBic X 54 D Th b, 40
FRIBDOINI R HRIBYIC L 5 & D L2 5 OHHY)
Thh do

4) WRIEOKEZOMHENL, WThoOEThhED

mH OBAE H9E

ml i, YRIEEHEERC RT3 D KSR, +
NERNTH 62.8%, OHy 47.9%, SHf 43.0%, KHT
38.6% T, HIC XD TENA BRI, Zh b DORTIL
BB & 51T 7~20 ¥ 4 Dz BCG HEDR BN L b
h%DT, 7~15 Fod o GBFE2 BCG #EE) &
30~69 ¥ 3 D (LR LE) LizonT, YR
BT BT 5 D KIS RS Lic s 25, Wi
NOETTE 7T~15 XD DDIF 5 5 30~69 FDdh D X

DERThYD, LrdZoBRIZY RIGOME & % &
fRTH Do LIk > T BCG BMEEDIZ S AEKE R
BYE L D DRI AR THDTH L) Z 228
TE 5%,

5) DRIGE Y RIS L BIEMEN AR BB R, v RIE
BYEFI R0 5 D RIGOB MR, TH 9.1%, ONF
9.5%, SHT 4.9%, KHT 6.1% ©, o Sk 1.4~
1.6% X hd@EETHDOk, ¥4 BCG DR EALEE L
T30 FLEkndoTHBE, TH 19.2%, OF 9.8
%, SHT 9.5%, KHT 5.2% <, SKoD 4.1% Xbv}
BRTH DI, ZhbEIICKIT5 D RIGHEERDER.
i, DWEEORERIEL 21 —FKTB0T, BCG #
DB TR © v JONEHEE st 5 D KE.
DRI, DWOBREY b HIBEHEZIT A
ThdLELDORD,

= E x B
1) PTEED - S5 8%, 40 : 307, 1965.

2) MR : v 7, 24:353, 1955,
3) WNRE : BeEgem, 3: 151, 1961,



