Kekkaku Vol. 70, No. 12 685

= %
PPD DEEBLUH 5 ZANDREITHO W T ORE

oo ERF oW R oW F oo A — K

HA B C G %
T PKTHESH 3H
ZP OPRTEEI A 20 H

STUDIES ON THE METHOD TO QUANTIFY PPD AND
ITS ADSORPTION ONTO GLASS—-SURFACE

Sayoko NIINUMA * , Katsuhide KAWAJIRI
and Ichiro TOIDA

(Received 3 August 1995/ Accepted 20 September 1995)

The potency of PPD is very stable when kept as a lyophilized preparation or as a
solution of high concentrations, but, as is well known, when diluted to the practical concen-
trations such as used in skin—testing for human, its potency diminishes rather rapidly. It
has been considered that such decrease in potency is not due to denaturation of PPD, but
due to its adsorption onto the surface of glass— or plastic—container. The adsorption of
PPD had been studied by several authors with radiolabeled PPD or by the potency test in
experimental animals or human. However, either method is not satisfactory because they
are not quantitative and not reproducible.

Consequently, we developed a new method basing on ELISA to measure such low concen-
trations of PPD as used in skin—testing in human. Using this new method, we analyzed the
adsorption of PPD onto glass—surface. The major characteristics of the PPD adsorption
revealed by the present studies are as follows ; (1) The adsorption of PPD takes place very
rapidly immediately after the distribution of PPD solution to a new container and then
proceeds in slower rates. (2) The rate of adsorption is influenced by both temperature and
concentration of PPD solution. The rates of adsorption are almost the same at —80°C and
at 6°C, much higher at 22°C and further higher at 37°C at any concentration tested. At
—80°C and 6°C, there is no difference among the adsorption rates at three different
concentrations, but at 22°C and 37°C, the rate of adsorption at the lowest concentration
(0.25 ug/ml) is much higher than those at higher concentrations. (3) The amounts of PPD
adsorbed are determined by the surface area of glass in contact with PPD solution. (4) The
larger the volume of PPD solution distributed, the bigger the absolute amount of PPD
adsorbed, but the smaller the rate of adsorption. (5) So—called “volume effects” are
evidenced.

Commercially available Japanese PPD preparations have been produced and adjusted
their potency taking such adsorption phenomena into consideration. But, if undue adsorp-
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tion is induced by unappropriate handling and/or usage, the potency might be diminished.
Especially, the single—dose preparation may be affected most strongly by so—called
“volume—effects”. Standard handling and usage recommended by the manufacturer are

strictly required.
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12 { PPD B ALBZORBEICIRE S h, AKET O PPD &
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HADZ  RRlsiek s nE s L, @EOFRRETITA
BHETIRIE V. FARNRIGK & 2 5ETRIMOM
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HUE ; CIP GREREMMRAN PPD HiF, HAE — v —
v —BlE D

IR ; MRy ~ov ) v HTARRIK (B HZER K
10 ml $1ic, Na,HPO, 152.8 mg, KH,PO, 14.5 mg,
NaCl 48.0 mg, phenol 50.0 mg %#&¢, HAE— v —
Y —BEHED, T INES Y b LEBRICH 5 M
KHITBAT 2580550 T5um D7 4 V¥ —Tif
WL THOEER L,

B 2 (kEUA ; Anti—-human IgG (Fc piece
specific) Alkaline phosphatase Conjugate (At-
lantic #5)

R 27 7§ —¥EEBK ; p—Nitrophenyl phospha-
te (SIGMA#ED, HERIC DEA buffer ©1mg/

mlICFHE L 7,

1%y Y7 V7 Iy (BSA) WK ; 757 ¥ a
vV (R s), Tween—PBS buffer T1 %ic
B 1o

Tween—PBS buffer ; KH,PO, 13.6 g, NaCl 86.5
g, NaN; 2.0 g 8L U Tween 20 5.0 ml ZFEERIKICIA
L1l &Lk, 5N-NaOH T pH 7.0 icF%L,
10fEAR L TEH L 7o,

BSA-PBS buffer ; KH,PO, 13.6 g, NaCl 86.5 g,
NaN; 2.0 g 8L U BSA 10.0 g ZH&UKiIcE» LAR
11& L%, 5N-NaOH < pHT7.0 ic#HEL, 10575
U TR L7,

DEA buffer ; Diethanolamine (DEA) 9.6 ml &
U MgCl, - 6H,0 0.203 g ZFE&UKIciA» LR 11
&L, 5N-HCl T pH9.8 KLz, #FA%KII4°C
THRAE L T,

BERME IE# ; 1.5N-NaOH 7A#

TS ANATI; ¢16X383mm BELF$16X85 mm
HIANA TN (=y v a—E)

(B 28]

Microplate ; 96 well, ELISA H immunoplate
(Nunc #%5), POLYSORP (Hh#E&gEs 1 7, #9100
ng/cm?® IgG) LU MAXISORP (EfEahEs 1 7,
#7400 ng/cm? IgG)

Microplate Reader ; Microplate Reader MPR
A4 (TOSOH #H&D

(H#]

1. ELISA #ic& % PPD OEE

9 51N, PPD BT H 2 EADIMELR
Kz >V THl PPD-1gG Hiikfli#RIE L, €O TEK
bHUAMOE WV £~ OIMEZKIL, /Ny U CEEERE
L, $XTOERIC>VTE—ADIMEEHWS Z LT
Lie GUIEMIE . AZSBUAICR T VI Y s 2T 7 5 —
CHEHPTE b [gG A EH VI,

Nunc o<1 27 o7 L —1ricid MAXISORP &
POLYSORP o 2 f&¥id v, EMbicHv 2lkhic &k -
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PPD & : 50ul/well, 6°C, —Ht
1% BSA ; 200ul/well, 6°C, 4

Tween—PBS buffer ; 300ul/well

Tween—PBS buffer ; 300 ul/well

alkaline phosphatase fZi#it b IgG TUAREK
(x400) ; 50ul/well, =Eig, 18R

0.1 % p—Nitrophenyl phosphate /&i& ; 50ul/well

JayFv s
i
e (48D
¥
i) [E— AlfiE (x40) ; 50 ul/well,
Eig, 1 H
|
e (3 A
|
e (3 1aD) BSA—PBS buffer ; 300 ul/well
V
ZRPUA
I
Peig (4 18] BSA-PBS buffer ; 300ul/well
|
31°C, 304y
|
rany=aia 1.5 N=NaOH ; 100 zl/well

v
HIFE AOD 405 nm

K1 PPD-ELISA ®FH

CHEHMLT BRREMER > TV B, 4E%Z DML %EHV
TPPD I ELLDEL TV DKL T,
RERENRAER PPD bl 274K T 50 pg/ml <3
gL, &5, 0.0625 0.125, 0.25, 0.58 LU 1.0
pg/mlLICHHB L7z, 2BO< A 707 L —FEHL,
&iEEED PPD % 1 well 125 %= 50l $O5E L,
7L — pFIZ Back Ground & LT, A% 50 ul
FoONEL, 6°CT—BKE L CERLL, iz,
1% BSAZ% 200 ul/well AT, 6°C T 4 &
LT7 0w v I %iTote, 70y F v IrIikTH,
Tween—PBS buffer T 4 [ L TEE D BSA %R
Wi, [MiE% Tween—PBS buffer T 40, 80, 160 B &
T30 fZICHR L TENETNL0 ul/well HEL, EiR
T 1 BRISS ¥ 720 MU, Tween—PBS buffer T
3 [, %t7 T BSA-PBS buffer < 3 [EIZEA L 72,
iR % BSA-PBS buffer T 400, 2,000 8 XU
4,000 51w L, 2 Zh 50 ul/well HELERT
1 BRI IG & ¥ 7, BSA—PBS buffer T 4 [A[@EF L T
W O EBBUAE ROk, BEEIERE 50 pl/well 53
AL, 37°C T30 0E L TR ¥, KIMEILK %
100 pl ¥2MATESIRE LI, v —b) =5 =T
405 nm DOWIEEE A JIE L, Hilhic PPD e, #tific
Back Ground @ OD {45\ AOD fiiz & - T

W7 5 7 %K L7zo ELISA o FIE%EX 11T
RS

2. FxrDEMIck B PPD BOZAL

REBRENRER PPD PR Z AR T 50 pg/ml i<
BIL, SOICHBEREICHB LI, TNENTANAT
WICHEL, Ao FicBuicboialrle LT,
<4 7o 7L — McEMEML, ITR 1)~ T ELI
SA Z{TWVWAOD % Ko 1=, ARARK T O PPD BE
&, [EEHCRE U BEANEE © PPD I X 2 BRI ©
BH Lz, N TIVIZHET BETO PPD BKICDWT
bEREICEHL, DERIBTOEERD 2, Fh, 7L —
ML BEFERL 720, RERI 7L — rEIfERL
TPPDEZHH L7,

i ES

1. PPDERB®D 72D ELISA #0545t

ELISAicHWaA <4 7u 7L — & LTI, POLY
SORP @/# MAXISORP &£ v & PPD DML
BLTWATE, FHIERIMES & OCBRRGUAD IR
EREL 2 NEFN 40 158 L U400 REHERASRETH D,
Z DM T PPD I 0.0625~1.0 ug/ml O HiFHT
PPD i & AOD & @I E#RBARASERIL S % & & A5
MEsht (M2) Likh-T, UEOLHTELI
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SAHEILVMED PPDAEBTEIENTE, &5
I DHEERVTUTOEREFT - 72,

2. #5 R EDEMICLS PPD EEDKT & PPD
DH 5 ANDRE

0.5 ug/mlIicFfHBIL 7- PPD IA#K % ¢ 16 X33 mm D
NA T 0.5ml FOLEL, WEIRESNA T IVONE
I aric b s 70, AR PPD & HIE L 7.
SEROEE EHEL T, PPDEEQCETHEED O
72o TOBEBDETH PPD OH 5 READREFIC L B
bDhE S hHERT B 12D, PPD HEERD/NA T
% PBS THNCHEA LI 1 IR L BSAICL B 7oy
* v LT @ ELISA &EBRDBIEZETT - oo MR E L
T PPD A DR b iz BSA BKAESDEF LI/ sS4 7w
TRFRICIT > 7 b D & i L TREICENSED S i,
THbE, #5214 7 uicsHES M PPD 0o—#id,
PBS TREEWVWH S I WIREETH 5 234 TIVEEC
W& L TW5B T EMERS N,

3. PPD BRI T DRERZAL

$16X33mm D54 7 Iz 0.5 ug/ml ® PPD &k

fE % E0% H12E

m (). 25 ug/ml -
+ 0.5 ug/ml
90 ® 1.0ug/ml »

E— 6 22 397
wE CC
4 R LW ORR
0.3
0.25 /,f"k//k\\*
" p
§Q2
(ug)
0.15
0.1
0 01 02 03 0.5

#3521 E (2)
®/5 #H 7 2kTEERERDOBME

% 0.5mlEhicaEL, EEBBXUL, 10, 30, 60 B&
U120 SrRAER (22°C) ICEE L 7-RIC PPD EE %
HIE L1z, BB ITR L& 5 i PPD B 3% A
ET L, EERoRBICHEWVET OSERER LD,
120 3881131313 60 % DI F A S h iz,

4. PPDEH I KIZTEES LU PPD BEORE
PPD 6 & O#E LRSI RIE T8I
SVTKRE L7z, 0.25, 0.5 8L 1.0 ug/ml icFEKIL
7- PPDA# % ¢ 16 X33 mm /X4 T VITENEN 0.5
mlTOEPIDELTELRFRBEEZBLVEII
Bhiz—80, 6, 228 & U 37°C DRI L 24
FIBHE L 7% PPD BEZHIE L 7o K4ITRT &I
—-80°CH LU 6°CTIld PPDOERIc & 2 RER
(PPD BERBLR) OicERA& 5N, TRMEE
Fczh i3 CHBEEEE A SNEH - 7oh, 22°C,
STPCTOHBETROVTNOEETHE L VEEE T
AHoh, i 0.25ug/ml T3 2°CTIH %, 31°CT
12131 100 BOTEHSA SN, 0.5 ug/ml & 1.0 ug/
ml D TREERICE IS - 1,
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2.5 m (). 25 ug/ml
e 1.0 ug/ml

%
=
B 15
(ug)

1

0.5
0 - e
" 0.5 5.0 10.0

SER (md)
6—a NEEEREROBMG

£ BOERICEY RS0 O PPD RER

PPD W& (X102 ug/cm?)
SERE (mD) 0.5 5 10
AR (cm?® 2.97 15.8 30.1
43 PPD R
0.25 pg/ml 2.23 3.48 3.48
1.0 pg/ml 6.06 9.66 8.76

5. #5 R & ORI OE

@ 16X33mm /XA TV EPFEFEL B VT TER
840~300 um DO H 5 RKF & Lic, THEEL $16X
33mm N 7 0.1, 0.2, 0.3 BXU0.5g&ED LD,
0.5ug/ml ® PPDEK % 1ml 2L, FRIH
PELT22°C T1I#E L, ZORRMTENSZ W,
7505 PPD Ml d 2 4 5 R OKEMAREVWIEE,
B o PPD IRERIEBEZ M, -7 (5),

6. NEBBROFE
RICNERBOFEES DD, 0.25 BLU 1.0ug
/mlIicFEB L 72 PPD A% ¢ 16 X85 mm D /XA 7
KENZEN0.5 1.0, 5.0 8LV 10ml F2>9HFL, =
BT 1 BfiE L 7otk PPD B2RIE L 7o
FERIEN 6 —a ltRT LT, WTFhOEEIIEWT
bOAERBEOMINE & bITEKP O PPD oD o#axt
B (RS OHR) 33nd 2@R%Z/R LA, HEL
reftEict g 2D oEE BEEHS) L LTkLk
Ba (K6-b) BOEROMINTE B > TR FDME
MDE NI, iz, BNHEMED 2 OREREFTET
KDDL, BEEICBVWT—ETIRAEL, 2EROE
Ik >TEDEMBRERBBEREN 72 (F),
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vy ERERAET A HEELTIE, Eavlby b
ERo v ) —EREBHIONATVWEY, BEDY vy
REEOMTINSDHETHET A LIFTERY,
RIZETIR, MEBRENFREICE S L BEVHIEHEE
o 13 PPD 2884 5 C LR TH 5, 20k
R EOBREIC X D BRBIITA 2 HETHR VW, £TT,
PR PUARIG B & OBERSUG AR U7 ELISA % B
IZ PPD BEEERE L1z, BAETON TV ZIMMEZK
% HW & L ELISA #13, &3 —E#EED PPD %[H
ML L, MESAMERE L T30, T OEERTIRE
titd % PPD 0BAEZ AT, —EDH PPD filkifiz
AYIMEZEHWT PPD ORIENFAIRETH 55, £ LT
ENREIRENS B ODEFTN, TOFER, 0.0625~
1.0pg/ml &\ 5 (KB OFEPH T PPD R & IR &
DR ICERBEZESED SN, PPD OHlIEIic>WVLW Tkt
SITEENEL, EBRICEREKIGICHY Sh 5 PPD
 (0.51ug/ml) TOMELARETH 5 LRSS hi,

ZCT, AkDHWTHS PPD OH 5 2ANDEKFHIT
DSVWTEEBREIT-> oo BENITRA S ZA~NRE L
PPD BAZBEHNET 2 EHEE LV, LL, BE
L7 PPD 2/AHSETHOHT C LA TEL, &
NFETICAAEERZ AV TAH S 1 WE b b 550,
4MEfT5 ELISA # T3 Tween 80 75 & 0 REIEHH]
13, B (4278 7Lr—F) IKWHLTY v o BEM
<& LT, PPD OEM{baiET 2 dHVWE I E
T EV, EBEIC Tween 80 2&A K PPD MK T
HEZRA DT EALERLENED 72, 22T,
BEHIEEE @ PPD AR 2 T8 L 475 2 & Hfh & ¥ 1Rl
DIEHHO PPD B&EJIE L, BRI OZEERD I,
PPDAKM A I ANA TV LT 5T T, 20
PPD BEMNET L, & 5ic PPD &#fihgD/ N4 7
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MIC PPD BB L TWB T EMWERShIc T &iE,
PPD A A 5 2l T 5 &V BREOHREZENT B
BRTHD, Lo THROERTHSN PPD RED
ERH I ZANOWRERICHMTE LEDbN S,

PPD O d, E®ESEVIE VI, 28
FC BT EDERESN, i, REICXZHETE,
FRD L TABRENA LN, INRIKET ZEED
EWIEE PPD ¥ v O FEEMIERILL, L0 H
52 LHMLPT B DRERSEMT 2 60EE
ZoNB, L, KERICHEIFS-80°C &> Hifk
RIETOWEF, NEL SHEE T XOBBRICEL
7R I3 AR AE TN TV L B L T D £ ORJICHE
CohBEEGELONSD, WFhITEXER TR
H BT OEB)ANE L 7RIEICE & & TSR O
Zohbd T ERENITH S,

FER 6 DIHT/R LT RICE 323 Guld S0RF
BORERLTVED, $4bbL, kET S PPD O
SHRIZINA 72 PPD AR O BB O KITEVWIENS 5 48
FNENTE Lo BEICH T 281G & LTRE LGS,
BIMABROREZ VWHDBRE T 2EE& DTV, TN,
W s 4 2B OMINCHES NS I &ERL T
o Fio, [E—IEETHNEROEVIT X > THAMR
B0 OB RMRELBZDIZ, 54 7 IVHNHEOHESE
R & » TVARHNCE—TRBWT &, BEMBS v/¥2
—HSABLVY vy —5 v BOMEIERO 2 B
BT, MELEEBRES ¥ 57 Bh b ORbiE
BAHHTH 51 E, ZHOBRMPEREL >TSS
o LEREN D,

Dl EofERE X, PPD AA I R 2Ri%TOMRE
ORI X DIRERAERD TV AD, PPD ZEHEH
Dy vy DREYTH D10, WEICES5T B v
7T L, BERBHEERIE (DTH) 5455 v
NOHFEOHBEEII D VWTRAHTH 5, E 12,
PPD KRG 3 g ic X -» ThlEE SN b
DTH T& b, 4[E® ELISA #ic 81 % PPD Hilic
St 2 HARORIE, T bbb ERKREREIC X RIS &
EBRKTEIERTERY, £oT, BEHEIKX->TK
ERGERRSR & L TONMORBDSIEET 3 L0 HHE
AIEBHT B0 icid, BWEERE < @ ELISA & 0B
HAEHBIEBLETHY, HERFPTHS, ELI
SABEAEHWE I LIk, #52~DPPDBELL
FHEAEERNICHMA I EMNTE L, TDT L,

B W0% $B 125

PPD ZH 0 k> L TEELERE OO T L LI,
ELISA #:75 PPD Jiffi % i€ 3~ 5 54 O Bk X
HbOBEALHEELTOAREEERL TV S,

BfE, iflshTws PPD &> T bEfkic,
BIRBICABNOWEINE Y, EEP O PPD &H0
WEBTHAS, L LEHNS, AIRELR I3RS D
ZEE L CHESNBERREEESRINTVWEDT,
HEMD OERETRZHICB L TOREIRE W, 121
L, AEObNbNOFERN S, BEAELZ ORL K
WHSHEE D ICITh N - A, BEITL->T
RIGh K= CEBT 2 b0 EHEE NS, Bic—AH—

2ZWrH PPD 85 T3, Licli 72 AERO 12D
ROHEEBAZFPRPTVEEZ LN, HEE OHE
Ml EEN B,

38, KFEOARDO—EITDW\WTIZE 69 M A AL
B A (19044, B 12 TRE LK,
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