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Summary

Fifty guinea pigs initialy weighing 250-300 gmwere
divided into groups; some were sensitized with 1%
potassium dichromate, others with 1% basic chro-
mium sulphate and yet others with 0.5% basic chro-
mium sulphate solution. Animals sensitized with po-

action following epicutaneous chalienge with potas-
sium dichromate. However, the percentage decrea-
sed to 80% when the animals were challenged with
chromium sulphate solution. This may indicate that
chromium sulphate solution is & strong elicitor for the
hypersensitivity reaction. The percentage of the posi-
tive skin reaction was 80% in guinea pigs induced
and challenged with basic chromium sulphate which
may indicate that chromium sulphate is also a good
sensitizer and has almost the same sensitizing capa-
city as potassium dichromate.

N

tassium dichromate showed 100% positive skin re-"

Introduction

The ability of chromiumtoinduce a hypersensitivity
reaction is extensively documented"?, This type of
hypersensitivity is a cell mediated, contact type of re-
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Pounds are thought to be more powerful sensitze®
than trivalent chromium compounds!®®”. Dufing e
study in the Iraqi tanneries we found a high perce™
ge of workers with dermatitis. Trivalent chromiu™ 8
Phate was used in the tanning process.
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| T quinea pigs (Dunkm-Hanely albino gume.a
Q;‘weighing initially 250-300 gm were used for this
:ﬁmem, They were divided into five groups; each
| yin animals. Chromium compounds used for sen-
| i were 1% basic chromium sulphate (taken
unhe powder added to the rotating drums during
setaming process) and 1% potassium dichromate.
;'Pemethod of Magnusson and Kligman® was used
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| hduction:

i faeaof 4x6 cm. over the shoulder of guinea pigs

| ¥sshaved. Induction was in a two stage operation.
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In the second stage, one week after the injections,
the §ame area was shaved and pre-treated with 10%
sodium laury! sulphate in white soft paraffin. Twenty-
four hours later 1% potassium dichromate in white
soft paraffin for the first and fourth groups, 1% chro-
mium suplhate in white soft paraffin for the second
and third groups, was spread over a 2x4 cm. patch of
filter paper and applied to the skin. The patch was co-
vered by an overlapping impermeable plastic adhesi-
ve tape. This was in turn firmly secured by elastic ad-
hesive bandage, and left in place for fourty-eight
hours.

2- Challenge:

Animals were challenged two weeks after topical
induction. Hair was removed from a 5x5 cm. area on
the flank by shaving, then 0.5% potassium dichroma-
te incorporated in white soft paraffin was applied for
first and fifth groups while 0.5% chromium sulphate
in white soft paraffin was applied for the second and
third groups.

The fourth group was challenged with chromium
sulphate solution. A 2x2 cm. filter paper was dipped
in solution and applied in the same fashion as for topi-
cal induction. The patch was sealed to the flank for
twenty-four hours under a four cm. strip of plastic ad-
hesive tape, which in turn was secured by elastic ad-
hesive bandage.

3- Readings:

The challenged site was examined 24hr. after re-
moval of the patch and 24hr. later to detect weak,
slowly developing reactions. The reactions were gra-
ded according to the specification of Magnusson and
Kligman as follows:

0 Noreaction

+1 Scattered mild erythema

+2 Moderate and diffuse erythema
+3 Intense redness and swelling

Resuits = _
1-Skin reactivity of guinea pigs sensitized to either

potassium dichromate or basic chromium sulphate
(Table 1): N

In the group of guinea pigs sensitized and challen-
ged with potassium dichromate, three out of ten sho-
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Group three showed the results of reactivity when
guinea pigs were sensitized with chromium sulphate
solution (taken from the tanning drums), and challen-
ged with chromium sulphate powder. This is done 10
verify the capability of chromium sulphate solution
used in tanning process to induce a contact type of
hypersensititvity. The severity of & reaction was less
than in group two; six animals gave negative reac-
tion.

Group four of guinea pigs were sensitized with po-
tassium dichromate and challenged with chromium
sulphate solution. This is done in order to show the
capability of the solution of chromium sulphate to eli-
cit a hypersensitive reaction induced by strong sensi-
tizer. The severity of the reaction was similar to group
two and less than group one. Control guinea pigs
which received saline showed negative skin reac-

tions.
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ction.

2. Histological findings in the skin of sensitized and

non-sensitized guinea pigs:

The main histological changes in the skin of sensi-
tized guinea pigs wereé observed in the epidermis and
upper partofthe dermis. Severe histological changes
were observed in the skin of the sensitized guinea
pigs exposed 10 potassiurn dichromate (Table 1,
Group one). Both epidermis and upper dermis sho-
wed extensive infiltration with white blood cells main-
ly lymphocytes (Fig.2).

The epidermis showed acanthosis, spongiosis and
hyperkeratosis clearly demonstrated by increase in
thickness and edema (Fig.3). The dermis layer sho-
wed accumulation of lymphocytes around hair follic-
les and blood vessels (Fig.4). The hypodermis sho-
wed accumulation of fat droplets, lymphocytes, neu-
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some eosinophils together wi
umulation of red blood cells ang Mgy,
areas weré also observed in this layer (Fig sf;ecig.
showed the effect of chromium sulphate dn'F.' .
sensitized guinea pigs, (Table 1, Group 2‘3)‘T:km of
dermis again showed acanthosis, spongiosis a:depi.
perkeraiosis put at lower intensity than that °bser: .
with potassium dichromate. The infiltration of Whgd
plood cells and macrophages in the epidermig a::
dermis layers were less than that observed with Do-
tassium dichromate. In general the severity of req.
tion was less than that observed in potassium dichr.
mate.

The main histological changes in the skin of guines
pigs (Table 1, Group four) after induction with potas-
sium dichromaté and challenge with basic chromiun
sulphate solution are shown in Fig.7. The epidermis
again showed acanthosis, spongiosis and hyperke:
ratosis but at a lower intensity than that observedin
omate challenged guinea pigs. Ho-
more severe thanthat obser-
ved in guinea pigs challenged with basic chromium
sulphate. One animal showed severe ulceration and
necrotic area in the epidermis which may indicate
granulomacase (Fig.8). The normallayers of the skin

are shown in Fig.1.
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e gave @ positive reaction following epicut-
on

g nallenge with potassium dichromate. Thus
anect ; hexavalent chromium compound can be
- |anered as a very strong sensitizer. On the other
ddgé% of the animais in group four showed a po-

h.a " eaction when challenged with chromium supl-
::;eu;uid. This indicates that this trivalent chromium
0mpound is arather strong elicitor of contactderma-
zﬁs. However, the intensity of the reaction was §trong
in group oné as compared with group four animals.
This is in agreement with the finding of Polak, Turk
and Frey® who used trivalent chromium chloride and
hexavalent potassium dichromate. This could have
peen due to the lower skin penetrating capacity of tri-
valent chromium compounds in comparison to hexa-
valent chromium compounds. However, it should be
mentioned thatthe important statistic in maximization
testing is the frequency of sensitization and notinten-

sity®.

Results obtained from tests performed on group
two guinea pigs (Table 1) indicate that trivalent chro-
mium sulphate is not only a good elicitor of contact
dermatitis but is also a good inducer of sensitivity sin-

ce 80% of the animals gave aresponse. The intensity
of the response was comparable to that of group four
guinea pigs. But, when chromium sulphate solution
was used for sensitization and chromium sulphate
powder for challenge arather weak response was eli-
cited in only 40% of the animals (Table 1, Group
three). This could have been due to lower concentra-
tion of elementary chromium in the solution that was
used for sensitization. In clinical practice, both triva-
lent and hexavalent chromiurn compounds can pro-
voke a positive patch test reaction when applied to
: the skin of chromium sensitive patients, trivalent
i\

const

chromium being used at a much higher concentra-
tion"". The requirement for a higher concentration of
trivalent chromium compounds may be explained by
the finding that these compounds bind strongly to
proteins'®'. If these proteins are imelevant then
most of the chromium will be converted into anon-im-
munogenic form.

In this study, skin biopsies were taken from lesions
induced by different chromium compounds in the
sensitized guinea pigs. Apart from some seemingly
quantitative differences, the histological changes se-
en upon challenge with potassium dichromate, chro-
mium sulphate powder, or chromium sulphate solu-
tion were qualitatively similar. These changes are not
specific for chromium and can be seenin allergic con-
tact dermatitis due to other metals and even inirritant
contact dermatitis. This also applies to the human si-
tuation since light microscopy studies of skin biopsies
taken from areas of positive patch test reactions do
not generally allow a ditferentiation between an aller-
gic reaction and an irritant one. In assessing cellular
changes seen in skin biopsies taken 72 hour after
patch test of chromium sensitive patients, Forslind
and Wahlberg™ found that it was difficult to differ-
entiate between the effect of an alkaline vehicle
(pH12) as such and the specific effect of chromate
solution. Thus it is not unexpected to find similar qua-
litative histological changes in the affected areas of
the skin of guinea pigs in the various groups.

From the results of this study we could establish
that the chromium sulphate solution used in the tan-
ning process can induce and elicit an allergic contact
hypersensitivity reaction in guinea pigs. This finding
infers that this same solution could impose the same
effect on workers in the tanning industry which is the
subject of another study.
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in reactivity of guinea pigs sensitized to different chromium °°mpounq,
Table 1 — Skinre "

s Challenge No.of g
- animalg

Group  Induction

No. BT e
) ot.dichromate 3

e —— P +++
1 Pot.dichromate 0.5% 6 i
1% 1 -
Iohate Chromium sulphate 1 Yig
iumsu
2 Chromiumsulpl HE 5 e
1% 5 ;
2 0
3 Chromium** sulphate Chromium sulphate 4
6
solution0.5% 0.5% 0
4 Pot.dichromate Chromium sulphate 1 44
1% solution 0.5% 3 +4
4 +
2 0
5 Saline Pot.dichromate 10 0
0.5%

*  Patch testing and severity of ractions were graded according to the specification of Magnusson and Kligman®.
0 No reaction '
+1 Scattered mild erythema

+2 Moderate and diffuse erythema
+3 Intense redness and swelling

** Chromium sulphate solution taken from the drums during the tanning process (0.5% w/v).
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