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Abstract. A technique for 1he induc1ion of sensitization in 
pigs with a nickcl-alanine conjugate has been reported by 

other investigators. S imilar resulls were observed in our 
experiments in mini-pigs. Howcver, using the identical tech­
niquc, we wcre unabte to induce sensitization in guinea pigs 

with NiSO,, with nickel-alanine or other nick.el-amino acid 
complcxes, or with a complex of nickel with soluble guinea 
pig skin extract. Thcse rcsults indicate 1hat nickel-amino 
acid complexcs and nickel-guinea pig skin complex were 

not antigenie in guinea pigs with this technique. Hypotheses 
for the apparent failure to induce sensitization arc proposed. 

Key u-ords: Nickel sensitiiation; Nickel complexes; Guinea 

pig sensitization; Nickel complexes in guinea 
pigs and mini-pigs; lnduction of nickel sensiti-
7ation 

Experimental sensitization to nickel in guinea pigs 

has been reported by some investigators (10, 13, 14). 

Their results, however, have not been confirmed by 
other investigators (4, 5, 12). Nilzen & Wikström 
(10) reported a method for sensitizing animals to

nickel by repeated topical applications of aqueous

nickel sulfate solutions containing sodium lauryl

sulfate. Samitz & 'Pomerantz (12) werc unable lo

demonstrate sensitization when employing this tech­
nique; their results showed that sodium lauryl sul­

fate, in combination with nickel sulfate, produces

a local irritation rather !han allcrgic reactions. Uti­
Jizing their guinea pig maximization test, Magnus­

son & Kligman (9) were able to sensitize guinea

pigs to nickel, though their results were not consistent
in evcry animal in which induction was attempted.

Jansen et al. (6), on the other hand, reported con­

sistent induction of sensitizalion in four pigs with

a nickel-alanine conjugate. In their experiments,
challenge tests with the nickel complcx showed weak
reactions; simultaneous tests with nickel sulfate,

howcver, produced strongly positive, delayed reac­

tions. 
We reported a techniquc for consistent induction 

of high levets of sensitization to chromium salts; 

however, altempts to sensitize guinea pigs with nickel 

sulfate using our experimental model were equivocal 

(3). The technique used by Jansen et al. (6) in mini­
pigs was attractive bccause of its simplicity and the 
time factors involved. We therefore thought it advis­

able to test the efficacy of nickel sulfate and various 

nickel complexes 10 determine if this tcchnique was 
suited to the induction of delayed hypersensitivity 

to nickel in small laboratory animals (guinea pigs). 
The complexes used for induction were d/-Ni-ala­

nine (Ni(ALA),), Ni-tyrosine (Ni(TYR),), Ni­

glycine (Ni(GLY),), Ni-f/-alanioe (Ni(f/-ALA),), 

Ni-phenylalanine (Ni(q,-ALA),), and nickel-guinea 
pigskin extract (Ni-GPS). Theguinea pigskin-haplen 
complex was selected on the basis of experiments 
by Sal vin & Smith ( 11) and Chase & Kawata (2). 

Challeoge testing was carried out with nickel sul­

fate, the nickel-amino acid complexes, nickel-guinea 

pig skin complex, alanine, and guinea pig skin ex­

tract. 

MATERIAL AND METHODS 

Preparation of NiSO, and Nickel Complexes. 

Sensitizers and Elicirors 

Preparation vf NiSO, 

The sensitizing solution of NiS04 was prepared by dissolving 
0.8441 g of NiS04 ·6H 20 in pss and diluting to 100 ml 
with physiological saline solmion (pss). This represented a 
3.21 I 0-2 M solution. Sterilization was by M illipore fil-
lration. 

The eliciting solution was prepared by llilu1ing I m l  of 
the sensitizing solution to 10 ml with sterile pss. 
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PrcparMivn oj Ala11ine 

An alanine solution was prepared by di$S01viog 0.:?799 g <i/­
alanine in pss and diluting 10 100 ml with pss. This solution 
was 3.14 10-• M. Sterilization was by Milliporc filtra1ion. 
The cliciting solu1ion of ALA ,.as preparcd by diluting 2 ml 
of 1he 3.14 10-• M solmion lO 10 ml wnh sterile pss. The 
resulting �olution wos /'i.28 10 •3 M. 

Prepar(l/ion of Ni(ALA), 

One hundred ml of distilled water containing I g of rl/-alanine 
was heatcd nearly to boiling and treatcd with I g of NiCO1 
added in five portions with ,igorous stirring. The system 
"as boiled for a fe" minutes and 1hen filtered "hile still 
hot tbrough Whatman no. 1 paper. The filtrate wa� stored 
in a vacuum desiccator for 2 days to reducc ils volume to 
about 25 ml. The filtrate "as then treated "ith 100 ml of 
ethanol 10 precipitate the i(ALA),·4H,0. The pale bluc 
crystals were filLcrcd 1.hrough Whatman no. 1 paper on a 
Buchncr tunnel, washcd oncc with 20 ml of ethanol and air 
dried. The recovered product "as storcd in a ,acuum de· 
-iccator. Yield was 1.4 g. 

The scnsitizing solution of Ni(ALA)z was prcparcd by 
dissolvini; I g of thc Ni(ALA)2 • 4H 2O in pss and diluting 
10 100 ml \\ith pss. This solution \\as cqui,alent to 3.25 
10 ' M. The Ni (ALA), solution was slerili,.cd by passage 
through a 0.45 ;1m Milliporc filter into a sterile serum 
boule. 

The cliciting solu1ion of Ni(ALA)2 \\3S preparcd by d1-
luting I ml of lhe scnsi1i✓.ini; solu1ion (3.25 10 z M) to 
I 0 ml with sterile pass in a sterile serum boule. 

Preparation of Ni(TYR), 

One g or d/-tyrosine und 2 g of NiCO3 wcre hcalcd 10 boilin11 
in 100 ml of distilled water. The hot system was immcdiately 
filtered. The residuc "as "ashed thrce timcs '"th 10 ml 
portions of boiling \\ater, and the washings "ere added 10 
the fillrate. The filtratc was transfcrred lo a 250 ml beakcr. 
coolcd. ""d storcJ in u ,·acuum f.JcS.il.:,\:dlOr, T\\O dU)!> later. 
1he ,olume was reduced 10 approximatel) 50 ml. and thc 
pale blue crysrnl, of Ni(TYR)2·4H,0 were recovered by 
filtration through Whatman no. I paper. The crystals were 
washed \\llh ethanol. air dried and stored in a ,acuum de­
siccator. Yicld \\as I g. 

The Ni(TYR), scnsitizing solution wus prcpared by dis­
,olving 0.1249 g of Ni (TYR),·4H,0 in 10 ml of pss. This 
,olution was sterilizcd b) passage through a Milhpore filter. 

The N1 (TYR), elic1ting solution was prepared by d1luting 
I ml of the sensi1i1ing solu1ion 10 10 ml with pss. 

Prepara1tt111 of /\'i (GLY), 

One g of glycine was dissohed in JOO ml of distillcd water 
and heatcd 10 boiling. One g of NiCO3 was added in several 
small portions with vigorous stirring. and the S)Stem \\3> 
boiled for 5 min. The hot solution ua, fihercd through 
Whatman no. J paper, and the filtratc was transfcrred 10 
a 250 ml heaker. The filtrate was alloued to cool and stored 
in a vacuum de,icc:llor. Arter S da)s in ,acuum. "hen the 
,olume \\'1S reduccd to approximatcly 25 ml. 100 ml of 
e1hanol was addcd. The bluc cryslals or Ni(GLY)1 ·4H 2O 
were reco,ered b> filtration. \\·ashed with t0 ml of ethanol 
and air dned. Yield \\as J.2 g. 

Tbe Ni(GL Y), sensitizing solution "as prepared by dis-
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solving 0.0832 g of Ni(GL Y)2 • 4H,O in 10 ml of pss. This 
solution \\as stenhzcd b) Millipore fihra1ion and s1ored 111 
a sterile serum viol. 

The Ni(GLY), clicitor ,olution was preparcd by diluling 
I ml or the sensi111mg solutton to 10 ml with sterile pss. 

Prepara1io11 of Ni(fi-ALA), 
Onc grum of /J-alnnine was dissolvcd in 100 ml or distilled 
water and heated 10 boling. Onc gram of NiCO• "as added 
in several small portions "ith vigorous stirring, and the 

system was boilcd for 5 min. The hot system was filtered 
through Whatman no. I paper, and 1he filtrale was trans­
ferred 10 a 250 ml beai-er. The beaker was allO\\Cd 10 cool 
and thcn s1ored ,n a vacuum desiccator for 5 days. Aftcr 
this lime, the volume was reduced 10 anproxima1cl>• 50 ml. 
One hundred ml of akohol \\as added 10 precipitate the 
Ni(;i-A LA),. The blue er) stals were rcco,ered by filtration. 
washed with alcohol and stored in a vacuum dcsiccator. 
Yield wa� 0.4 g. 

The Ni(/1-ALAI, ,cnsitizing solution "as preparcd by d1s­
soh·ing 0.0787 g of Ni(/J-ALA),·4H2O in 10 ml of pss and 
passing thc resulting solu1ion through a 0.45 ;1m Millipore 
filter for sterilization. 

The cliciting solution was preparcd by diluung I ml of 
scnsiti,ing solu1ion 10 10 ml wi1h pss. 

Preparation of Ni(,1,-A LA), 

Fi,e hundred mg of NiC03 and 500 mg of phcnylalaninc 
werc we1ghed into a 100 ml hcaker and lrcated wilh 50 ml 
of distillcd water. This S)Stcm was hcated 10 ncar boiling 
and thcn pourcd imo I liter or distillcd water at room lem• 
peraturc, which \\as lhen hcated 10 boiling and boiled for 
5 min. The hot system wos filtcrcd through Whatman 
no. I paper and the filtrate uas allo \\ed to stand (covcrcd) 
for 5 <la):,. After this time. the pale blue crystals of i 
(,f,-AL,\)2 ·4H2O \\•cre rcco,cred by filtration, \\UShed \\ilh 
alcohol ond dried in a vacuum dcsiccator. Yicld wos 0.3 g. 

The N1(,p•ALAJ, senstt1zing solution "a' prepored b) dis­
soh mg 0.1208 g of Ni(,f,·A LA>,· 4H1O in 10 ml of pss. S1er­
ili1.,ation was by Milhpore f1ltration. 

The Ni(,p-ALA), cliciting solution was prcpared by diluting 
I ml of the sensiti,ing solution 10 10 ml "ith sterile pss. 

Prepar111io11 of Ni GPS 1111,I GPS 

Shaved skin 1rimmed of fat from the backs and Stde<; of 1 \\0 
sacnf1ccd guinea ptgs \\as cut into p,eccs approx1matcly I I 
cm and s1ored in pss under rcfrigeration. The minccd guinca 
pig slin was homogenizcd in a Waring blendor in twenty 
separntc, I g portions each '"lh 10 ml pss. The homogeni­
z.ates \\Cre pooled and filtercd through coarse paper. The 
filtrate ,1as centrifuged, and 1he supcrnatunl liquid was tran,­
fcrred lo a 250 ml hcaker. The solution \\US stored in a vacuum 
desiccator under rcfrigeration for 7 da)s until Ils ,·olume 
uas rcduced lo approximatcly 50 ml. The contcnts of thc 
beakcr were trcatcd with 100 ml of acc1one and allowed to 
stand o,crnight in the cold. The precipitated protein \\3S 
ftltercd through Whatman no. I paper on a Buchner funncl 
and dr,ed in a ,acuum des1cca1or. Yield was 220 mg. 

Two hundred mg of the soluble guinca pig skin protein 
was di;soved in 100 ml pss. Fift> ml or this �olution was 
trcated "nh 50 ml of pss. and 50 ml of the protein solution 
was treated with SO ml of 1.00 I o-, M Ni Cl, in pss (0.2377



Table l. Se11sitizatio11 attempred with 3 > 10 s M 

NiSO, 

Reactions 

Elicitors 0 I- 2

3 10 3 M NiSO4 20/34 11/34 3/34 0/34 
3 J0-8 M Ni(ALA). 25/34 4/34 5/34 0/34 
6 10-• M ALA 18/18 0118 0'18 0'18 
P>> 6/6 0/6 016 0/6 
I: 10 Ni-GPS 17/18 1/18 0/18 0/18 
I: 10 GPS I 7/18 I /18 0/18 0/18 
3 10 3 M Ni(TYR): 4/4 0/4 0/4 0/4 
3 10-3 M i(,-ALA), 4 4 04 04 0.4 
3 10 • M Ni(f/·ALA)1 8/12 4/12 0/13 0/12 

10-a M Ni(GLY). 10/12 2/12 0/12 0/12 

g NiCI, • 6H 0O dissolved in and dilmcd to 100 ml with pss). 
801h solutions wcrc incuba1ed at 0'C for 48 hours. 

After 1he incubation, both the soluble guinca pig skin 
protein (G PS) solution and the solublc guinca pig skin pro­
tein treated with 1he nickel chloride (Ni G PS) solution were 
suhjccted 10 dialysis against six 300 ml changcs of pss over 
a 12 day period at O C. The solutions within 1he dialysis 
tubtng 11,ere thcn centnfuged. and the supematant liquids 
werc rcmoved and dilutcd to 100 ml wi1h pss. Both thc 
Ni GPS and the GPS wcrc stcrilized by Millipore filtration 
and s1ored in ,lerile serum bottles. Thcse solutions were 
used as sens,tizing solution,. and I: 10 dilutions of these 
solutions wi1h sterile pss were used as elicitors. 

A11/111al Expt•r/111e11ts 

We followed exactly the sensitization and challenge proce­
durcs reportcd b) Bcrrens (I) and Jansen et al. (6): tirning 
and dosage wcrc identical. 

Attempts were made 10 sensitizc male, Hartley strain 
gui11ca pigs (3 00 g). The procedure is as follows: 

Day I: admrnister 0. 2 ml of sensitizcr solution b) intra­
cutancous injecuon in thc hairless area behind the right ear. 

Day 3: administer 0.4 ml of sensitiier solution by intra­
cu1aneous injection in thc hairless area behind the left ear. 

Day 6: administer 0.4 ml of Lhe sensitizer solution by intra­
cutaneous injection imo the hairlcss area behind thc rigbt ear. 

On the 12th day after 1he initial sensitizing injection, the 
sidcs of the an i mals were shaved wilh an electric clipper, and 
the animals wcrc 1ested by intradermal injection or 0.1 ml of 
the clicitor solution. Reacuons 10 1hcse tnjecuons "ere read 
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the iniiial injection, all 10 animals wcre challengcd by intra­
dermal injcctions with 0.1 ml of 0.1°0 of Ni(ALA),·4H,O. 
0.1 ml of 0.1 "o NiSO, • 6H,O and 0.1 ml of pss. Reac1ions
were rcad after 24 hours and afler 48 hours.

RESULTS 

Resuhs or skin testing are shown in Tables 1-VII I. 
They are also compared with those rcported by 

Jansen et al. (7) in Table lX. 

DJSCUSSION 

Benens (I) advanced thc conccpt that hapten-amino 

acid conjugates may be valuable tools ror the suc­

cessful scnsitization or experimental animals to con­
tact allergens. This hypothesis was substantiated by 
experimental work with nickel in pigs. Janscn et al. 

showcd that, comparatively, nickel-alanine complex. 

was a better sensitizer than NiSO, per molecule of 

applied substance (6). In these experiments, they re­
ported positive reactions at 24 hours and their rever­

sion to negative al 48 hours. We were able to con­

firm thcsc results in our experiments in mini-pigs. 

Can wc call such reactions definiiivc cvidence or 

sensi1ization? Are such reaction patterns typical ror 
thc pig? The 24 hour reaction certainly did not repre­
sent an irritant phenomenon, as the control animals 
in thesc experiments showed no reactions. Can we 

consider these reactions as abortive delayed hypcr­
sensitivity or weak antibody mediated allergic reac­

tions? Is the amino acid-haptcn conjugatc a potent 

sensitize1? Is the failure due to the technique of 
sensitization or to the amino acid carrier? 

Using the identical technique, we used guinea pigs 

Table 11. Se11sitizario11 attempted wirl, 3 IO-• M

Ni(ALAh 

Reactions 

arter 48 hours using 1he following notations: Elicitors 0 +/- I+ 

0 no dctectable reactio11 
equivocal reaction 
distinct redness "ith underlying papule 

2 I \arge ( 5 mm) erythema and infillrated papule 

Wc also repeated Jansen et al:s experiments using the 
hybnd-cross bctween 1he Hampshirc and 1hc Checkered 
White species of pig (16 kg). Six pigs were cach injected with 
0. 2 nil of i",. Ni(ALA),·4H,O on 1he first day and then 
with 0.4 ml of lhe same solution on the fourth and seventh 
days. Four pigs Sef\ed as controls. On the thineenth day after 

3 10__. M NiSO, 
3 10 • M Ni(ALA), 
6 10-• MALA 
pss 
I :10 Ni GPS 
I :10 GPS 
3 10-• M Ni(TYR)1 

3 10-• M Ni(q,-ALA)t 

3 x J0-3 M Ni(/:1-ALA), 
3 10-• M Ni(GLY)1 

23/48 8/48 16/48 1/48 
35,'48 9 48 4 48 0 48 
22/22 0/22 0/22 0,22 
6/6 0/6 0/6 0/6 
18/22 4/22 0/22 0/22 
20/22 2/22 0/22 0/22 

4,4 0/4 04 04 
4/4 0/4 0/4 0/4 
9/12 2/12 1/12 0/12 
10/12 2/12 0/12 0/12 
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Table 111. Se11sitizatio11 allempted witlt 3 10-• M Table VI. Se11siIizaIio11 attempted with J 10 9 M

Ni(TYR), Ni(,p-A LA), 

Reaclions Rcactions 

Clici1ors 0 2 lhcitors 0 2 

J 10 3 M NiSO, 3'4 0'4 I 14 04 3 10 • M NiSO, 2 4 24 04 04 
3 104 M Ni(ALAh 3,4 1 4 04 0,4 J 10-• M i(ALA), 4,4 0/4 0/4 0/4 

I0-3 M ALA 6 10 3 M ALA 
pss pss 

1: 10 N1-GPS I: 10 i-GPS 
I: 10 GPS I: 10 GPS 
i 10 3 M Ni(TYR), 4'4 0'4 0,'4 04 3 10-• M i(TYR), 44 04 04 0 14 
3 10-• M Ni(,f,-ALA)2 44 04 04 04 3 10-• M Ni(<f,-ALA), 114 1,4 0;4 0/4 

10 3 M Ni(/J·A LA), J I0-3 M Ni(/J-ALA), 
J 10 3 M Ni(GLY), 3 10-• M i(GLY), 

Table IV. Se11sitizatio11 atrempted with 3 10 • M 

Ni(GL Yl, Table VIT. Se11sitizatio11 attempted with Ni-CPS 

Reacuons Reac1ions 

Elicitors 0 l+ 2 Elici1ors 0 2 

3 10-• M NiSO, 9/12 3/ 12 0, 12 0112 3 10-• M NiSO
1 5/18 4'18 7'18 I 18 

j 10-• M Ni(A LA}, 10 12 2 12 0 12 012 3 10 • M Ni(ALA)2 13 18 3, 18 2 18 o, 18 
6 10 •MALA 6 10 3 MALA 18/18 0/18 0/18 0/18 
pss 6/6 0/6 0/6 016 pss 
I: 10 Ni-GPS I: 10 i GPS 18.18 0 18 0 18 0 18 
I: 10 GPS I: 10 GPS 17/18 1/18 0/18 0/18 
J 10 ' M Ni(TYRJ. 3 10 3 M Ni(TYR)2 

3 10-• M Ni(,f,-ALA)
2 

J 10 2 "1 Ni(cp•A LA), 
3 10 • M Ni(f/·A LA)2 10 12 1/12 1/12 0 12 J 10 • M Ni(fl·ALA), 
3 10 3 M Ni(GLYJ, I 1/12 1/12 0/12 0/12 3 10 'M Ni(GLY)2 

Table V. Se11sitizatio11 atrempted fl'ith 3 ,o-• M

Ni({J-ALA). Table Vllr. Co111rol animals 

Reactions Reactions 

Elicitors 0 T/ l ➔ 2 j Elici1or 0 2T 

3 10-• M NiSO, 9/12 1/12 I /12 J /12 3 10-• M NiSO, 19/33 3/33 I I /33 0/3) 
3 10 3 M Ni(ALA). 9112 2/[2 1/12 o, 12 J 10-• M Ni(ALA), 23 33 4 33 5'33 1133 
6 10 3 MALA 6 10 3 MALA 1212 0,12 0 12 0, 12 
pss 6,16 016 016 016 pss 6/6 0/6 0/6 0/6 
I: 10 Ni GPS I: 10 Ni-GPS 12'12 0112 0'12 0ll 2 
I: 10 GPS I :10 GPS 12 12 0 12 0. 12 0, 12 
3 10-• M Ni(TYR)1 J 10-• M 1(TYRJ, 3/3 0/3 0/3 0/3 
J 10-• M Ni(<f,·ALA), 3 J0-3 M Ni(<f,-ALA), 3/3 013 013 0/3 
3 10-• M Ni(p'-ALA), 11112 J 12 0 12 0 12 3 10 • M Ni(/l·ALA)1 9,12 2 12 I 12 0 12 
' 10-• M Ni(GLY), 9 12 1,12 2 12 0 12 3 10 • M Ni(GL Y), 8/12 4112 0/12 0/12 
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Table IX. Sensitizatio11 with 1% Ni(ALA).·4H20 in pigs 

Results of Jansen el al. 

(7) in animals sensitized 

with 1 "• Ni(ALA),·4H,O 

Jansen et al.'s control 

Our results in animals 
sensitizcd wilh I 0

0 

Ni(ALA)2 ·4H20 

0ur controls 

Elicitors 

0.1 •� NiS0, • 6H
20 

Reactions aftcr 

24 hrs 48 hrs 

I cm 2.5 mm 

I cm Neg 
l cm Neg 
15 mm lem 

Neg Neg 
Neg Neg 
Neg Neg 
Neg Neg 

6 mm Neg 
6 mm Neg 
6 mm Neg 
6 mm Neg 

6 mm Neg 
4 mm Neg 

Neg Neg 
Neg Neg 
Neg Neg 
Neg Neg 

to test NiSO,, various Ni-amino acid complexes 

and a nickel complex with soluble guinea pig skin 

protein extract. 

We were unable to induce sensitization in guinea 

pigs with NiSO, with the Jansen et al. technique. 

Further, we were unable to induce sensitizatioa in 

guinea pigs with nickel-alanine complex with this 

method. Although l6/48 (33 %) guinea pigs bad +· l 

reactions with NiSO. as an elicitor, 11/33 (33 %) 
control animals showed similar reactions. 

Other nickel-amino acid complexes (Ni-tyrosine, 

Ni-glycine, Ni-P-alanine and Ni-phenylalanine) 

were ineffective as sensitizers. 

Guinea pigs treated with nickel-guinea pig skin 

complex showed + I reactions in 7 / 18 (39 %) test 

animals and 1 J /33 (33 %) control animals with Ni SO, 

as an elicitor. 

If we are to assume that sensitization can be in­

duced in pigs with this lechnique, is it possible that 

the identical concentration and dose schedule, ap­

plicable to pigs, is not relevant to guinea pigs. Could 

this be explained by species dependence: do guinea 

pigs have a natural tolerance to nickel? Js there a 

differential ability in the pig and the guinea pig to 
react with allergic contact seasitivity to nickel? Does 

the antigenicity of these conjugatcs diffcr in thc two 

species? Or is it possible that a state of immunolog-

0.1 % Ni(ALA),·4H20 
Reaclions arter 

24 hrs 48 hrs 

Neg Neg 
5 mm Neg 
S mm Neg 
I cm Neg 

Neg Neg 
Neg Neg 
Neg Neg 
Neg Neg 

6 mm Neg 
Neg Neg 
Neg Neg 
Neg Neg 
Neg Neg 
6 mm Neg 

Neg Neg 
Neg Neg 
Neg Neg 
Neg Neg 

ic unresponsiveness could have been achieved with 

what could have been a high concentration of nickel 

for the guinea pig but correct for the mini-pig. The 

dosage of Ni(ALA).-4H,O in the guinea pig corre­

sponded to 33 mg/kg, while the dosage in the mini­

pig conesponded to only 0.625 mg/kg. High doses 

of hapten may destroy or inhibit antigen-sensitive 

cells as well as their precursors, thereby impairing 

the production of sensitized lymphocytes. The in­
effectiveness of NiSO, and Ni(ALA)2 with the Jan­

sen et al. technique also could be explained by the 

theory that the escape of allergic chemicals from 

local sites into the blood evokes a measure of unre­

sponsiveness (8). Incorporation of NiSO,, Ni(ALA), 

or Ni-GPS iato Freund's complete adjuvant, how­

ever, did not produce sensitization in guinea pigs 

(unpublished study). 

Cbase & Kawata (2), on the other hand, used 

guinea pig epithelium as the carrier for picryl chlo­

ride in sensitization experiments and reported that 

coatact-type sensitivity to picryl chloride arose 

strikingly wben compared with the intensity of 

sensitizatioa achieved with picryl chloride injectcd 

intradermally. Our experiments with Ni-guinea pig 

skin gave inconsistent and low grade reactions ( r 1 
in 7/18 animals). The diffcrcnces between controls 

and treated guinea pigs were not significant. Could 
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this have been the result of using a sensitizer of a 

quite different class, or to carrier-specific depend­

ence, or that significantly grcater quaniities of Ni 

in a rapidly diffusible form may potentiate desen­

sitization rather than sensitization? 

In essence: we failed to ioducc sensitization with 

NiSO,, nickel-amino acid complexes and nickel­

guinea pig skin complex in guinea pigs with tbe Jan­

sen et al. technique. Hypotheses for these findings 

are proposed. 
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