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Evaluation of Nickel Allergy in Mice
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This study was performed to establish a convenient mouse model for the evaluation of nickel allergy. For sensitiza-
tion, 0.2 g of nickel sulfate in petrolatum was applied 4 times every other day to the shaved dorsal skin. Seven days after
the first application of the nickel sulfate salt sample, the antigen-specific metal allergy reaction was estimated based on
the swelling response of the footpad injected with 20 ul of nickel sulfate salt in saline. Percutaneously applied nickel
powder in petrolatum, as well as the original nickel salt sample, induced a significant nickel allergy reaction. Therefore,

it is suggested that this system is applicable for the evaluation of antimetal allergic substances.
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Fig. 1. Time-Course of Footpad Swelling Response in Mice Sensitized by NiSO, in Petrolatum and Challenged by NiSO, in Saline

For sensitization, 15% NiSO, in petrolatum was applied 4 times every other day to the shaved dorsal skin of the mice in experimental group. Control experiment
was performed with the petrolatum alone. Seven days after the first application of 15% NiSO, sample, 0.4% NiSO, in saline was injected to the right footpad of
mice, and saline alone to the left footpad. Swelling percentages were calculated according to the procedure in ‘“‘Materials and Methods’’. Each symbol and bar of
swelling percentage represent the mean+S.E. (n=7-8). NS: NiSO,, SA: saline, V: petrolatum.**p<0.01 vs. V-NS.
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Fig. 2. Footpad Swelling Response in Mice Sensitized by NiSO, and Challenged by Various Concentrations of NiSO,

Mice were sensitized as in Fig. 1 with 15% NiSO, in petrolatum. Seven days after the first application of 15 % NiSO,, mice were injected with various concentra-
tions of NiSO, in saline to the right footpad, and saline to the left footpad. The footpad swelling was measured at 48 hours after the challenge, and swelling percent-
ages were calculated according to the procedure in ‘“Materials and Methods’’. Each symbol and bar represent the mean+S.E. (n=4) .NS: NiSO,, SA: saline, V:
petrolatum.*p<0.05; **p<{0.01 vs. V-NS.
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Fig. 3. Footpad Swelling Response in Mice which Were Sensitized by NiSO, or Cr,(SO,); and Challenged by NiCl, or Cr,(SO,);

Mice were sensitized as in Fig. 1 with 15% NiSO, ((a) and (b)) or 10% Cr,(SO,)3 (¢) . Seven days after the first application of 15% NiSO, or 10% Cr,(SO,) 1,
mice were injected with 0.4% NiCl, (a) or 0.2% Cr,(SO,); ((b) and (c¢)) in saline to the right footpad and saline to the left footpad. Swelling percentages were cal-
culated according to the procedure in ‘‘Materials and Methods’’. Each symbol and bar of swelling percentage at 24, 48, 72, and 96 hours after the injection of 0.4%
NiCl, or 0.2% Cr,(SOy) 5 solution represent the mean+S.E. (n=7-8). NS: NiSO,, NC: NiCl,, CS: Cr,(SO4) 3, SA: saline, V: petrolatum.**p<{0.01.
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Fig. 4. Footpad Swelling Response in Mice which Were Sen-
sitized by Metallic Ni Powder in Petrolatum and Challenged
by NiSO, or Cr,(SOy);

For sensitization, 5% Ni powder in petrolatum was applied 4 times every
other day to the shaved dorsal skin of the mice in experimental group. Con-
trol experiment was performed with the petrolatum alone. Seven days after
the first application of 5% Ni powder sample, mice were injected with 0.4%
NiSO, (a) or 0.2% Cr,(SO,); (b) in saline to the right footpad and saline to
the left footpad. Swelling percentages were calculated according to the proce-
dure in ‘‘Materials and Methods”’. Each symbol and bar of swelling percent-
age at 24, 48, 72, and 96 hours after the injection of 0.4% NiSO, or 0.2% Cr,
(SO,) ; solution represent the mean+S.E. (n=7-8). Ni: Ni powder, NS:
NiSO,, CS: Cr,(SO,);, SA: saline, V: petrolatum.**p<{0.01.
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Fig. 5. Footpad Swelling Response in Mice which Were Sensitized by NiSO, with or without EDTA and Challenged by NiSO,

For sensitization, 15% NiSO, mixed with equivalent molar of EDTA in petrolatum was applied 4 times every other day to the shaved dorsal skin of the mice in
experimental group. Positive control experiment was sensitized with 15% NiSO, in petrolatum alone and negative control experiment was applied with EDTA in
petrolatum alone. Seven days after the first sensitization, mice were injected with 0.4% NiSO, in saline to the right footpad of mice and saline to the left footpad.
The swelling thickness measured at 48 hours after the challenge. Date represent the mean+S.E. (n=5). NS: NiSO,, SA: saline, E: EDTA.**p<{0.01. See text for
further details.
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Fig. 6. Effect of Orally Administrated EDTA or Phenidone on Footpad Swelling Response in Mice which Were Sensitized and
Challenged with NiSO,

Sensitization and challenge were performed with the same conditions as in Fig. 1. EDTA dissolved in ultra pure water (a), or 0.5% CMC - Na suspension of
phenidone (b) was administrated orally to mice at 0.5 or 1 hour before the challenge. Control experiments were performed with the vehicle alone used for the prepa-
ration of the each compound. The swelling thickness measured at 48 hours after the challenge. Date represent the mean+S.E. (n=5). NS: NiSO,, V: vehicle, SA:
saline, E: EDTA, P: phenidone.*p<{0.05; **p<{0.01. See text for further details.



No. 8 713
Table 1. ICP—AES Analysis of Contaminating Materials in Each Metallic Sample

Sample Ag Cd Co Hg Cr Ni

NiSO,+-6H,0 (223.3) 0.1 | 0.05 ] 0.1} N.D. 0.05 ]

SIGMA

NiCl,*6H,0 (246.9) 0.5 | N.D. 0.5 N.D 0.5 |

Wako

Ni, Powder (1000) 0.05 ] 0.05 ] 0.1} N.D 0.05 ]

100 mesh, Wako

Cr,(SO,) 3*nH,0 (0) 0.01 ] 0.1 | 0.1} N.D 0.1}

Wako

Each value in the parenthesis indicates the amount of nickel included in 0.1% metallic sample (ppm) .
| : less than the value, N.D.: Not detected.
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72 EEEOHR EDERIITIFIAH L3 WO Lk
INTNWD, KEERIZTEY EEBITBBRINS
ZuTIVEEMAERNT T A DKREE T 4 AL L#%

EMIIRATZZET, BfEZREICLbD L
EIND. ZvTIEEMANEDLDIBANZX
LTHROIZNWI T ZADERERETA A ML L1ERZD
MO SHOBETDH S, AERIL, invivo
FERRITBW TR S NIZERD =y 7 )V BRDERER
HTA A MEZ YT IIVT LIVF -z RT &N
DSHEBERMAZRELIZHDTH 5.

3. EE7LAXF—OWHIRERE @EY LI
F—OHIHWEOMBRITBNWTIE, TULILT &
BThdENIRIZEHTHEGE, @Y LIV
F—FONIT K D FIE U 7= Fl & D RAE iR DI 2h R
WEHTZEEICKMEINS. AT, RiED
BEOETINMEEL TEEIA > &F L — MEH
%79 EDTA %2, BHEOETIYWEELTY 5+
ROBR#ZHET DIV R 2ANWTAZ YT
VT LIVF — O iE S MHRBRICE R TH 21D

REIT-O .

EDTA 32 DE R XIIMBIRL T2 5 FE/IRWL 6
JERAL T & L TN TS O&BA A > LMo TL
EReEF L —h 2Bk 5. EDTA X, JA<H
RIIZBma N TH0, BRIy 7T LI
F—BAFITHLTNYyF T A MET S0 EDTA
IV —LEBALTB EEBRIEHREZRT
ERENREINTNS, D

AFETIIET, &B7 LIV —ORIEBME O
FlET N EBREToZ. Tiabb, BIERICHER=
v )L & EDTA ZiR& L T&Af L7=#13, EDTA
ZiRA U TWRW M BB U TR EIC foot-
pad JEE 2SI Sz (Fig. 5). AKRIT, BAEH
REHHR D= 7V 2 HBEIC EDTA &K% I
L TWBDT, REFOHACSY >N 7 EHELT
SERPRERD I ENTERN S LAHRENE Z S
n5.

Dbz &N, AFEIZKD EDTARZ v
W7 VIVF — OREAEERE 2 HIf 9 5 Z EAGEER S N
7z. L/,mL, —/ TEDTAZ, 7 L I)LF —1hHEf
HEREBIERITIENASENTND, 1O 544,
REEZHWTENRERETY LIIVF—DTFHimE OB
KNI NS,

RIT, RIEITHBT 2 EEEE OGO ET IV
FEhE L=, TR, ik d EDTAITL-> T
bH, XE 7 =Kz > TH footpad JEENE &
WZMEl X Nz (Figs. 6(a), (b)), EERMICIZEE
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TUINF—DHEEICEBOFL-NEIThH S disul-
firam, ¥FL —MEHADOHZHI /A7) >0fO
BETEET LIVF =PRI L 72EDOHRED N H
D, AERIIFNEZEMNTZHOTHZ. 7=

Rz rzox4F25F—ERTS5-URF T
F—YHEERERETL2EMTHD, Zv I T7 L
IVFE—BOSIZES TH U 724 O RIEEFE 2 M L
bDEERT D,

Pk, R=w )V 7 LIIVF—OFHliEL, EiRB
ICHBNWTHELDHHO= 7 ILTY LILF—DH
FIMEORRIIISAEETH 5 2 EAVRB I N,

4. SRATMHYOST  HEBYEFOAHYIC
& o TREAE RO EFL AR L T S nf et 2 it
=012, S E TN &EAMYEZNE L
7z, TORRE, SO EAMYRIIHNET
HY, N5 DORBAMYNIANRICEEL D>
EbDEEZOENS.

5. &£ 15%EB= v IV TR VREAHR
BITREBIMEL-Y T ZIZ=y 7 )LEL T 10 ppm
IEEET 2=y 7V EM BRI T= Y
TFIVERMRZ w7V Y LIIVF — RSO E R AT AT HE
Thotz. £z, ZwrIIVBEKT Y VEGHEZ
AWEBETHY T ZERKE T A LRI D,
EEMIRIEZ RN I B 2 EMARETH D, =
TINT VIVF—RIGDFFE I NS Al EEE 2 R"E L
7z, THIT, REREETY LIVLF—DFE, X3
HHE OFEMICERATH D L &R

HEE  AWRNEXEDDITHRED, FxOHE)
S0 XU T RFEEFARR HiIE#%
IR W2 LR
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