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JO SlUUy tnc JUie playcd by prooto5l<>ndins \PG�) ;., contact urticaria. concentrations of 
,3.u .. ,hvd=-•�-k .. ,,-.r>c:P,_. 6-keto-PGF,,.. and thromboxane B2 , lhe stable metabohtes 
of PGF1a, prostacychnc and thromboxane A2 were measured by 1'ad10-lmmuno113�uy of 
the fluid taken from suction blisters in 11 patients. The blisters were raised on contact 
urticarial reactions induced by benzoic acid. The effect of peroral indomethacin on contact 
urticaria from benzoic acid was studied in a further 14 dermatological patients. 

The levels of these prostanoids in the blister fluid of urticarial skin did not differ from 
those derived from control blisters raised on apparently normal skin. 

Premedication with indomethacin, 50 mg t.i.d., completely prevented comact unicarial 
reactions to benzoic acid in all patients. Key words: Thromboxane A2: Proswcycline; 
Pros1ag/andi11 Fza: Jndometlracin: S11c1ion blisrers. (Received December 29. 1982.)
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Contact urticaria is divided into two main types: immunological (immediate-type hyper
sensitivity) and non-immunological. The principal mediator in immunological contact 
urticaria is histamine released from mast cells ( I 2). It has bccn suggested that histamine is 
the mediator involved in non-immunological contact urt icaria as weU (6, 7. 15), but the 
data available do not consistently support this hypothesis (8, 11). Different mechanisms 
may be involved in contact urticarias from different substances (8). Other mediators of 
non-immunological contact urticaria besides histamine might be prostaglandins (PGs), 
kinins. complement factors and slow-reacting substance of anaphylaxis (SRS-A) ( 12). 
SRS-A has been shown to be a mixture of leukotrienes (14), and leukotrienes C3 and D4 in 
particular increase the vascular permeability of the skin appreciably (2). 

PGs are involved in several pathological conditions in human skin. Elevated levets of 
PGs are found in a number of conditions, e.g. ultraviolet light-induced erythema. dermati
tis herpetiformis and primary irritant dermatitis (I, 3, 4), but their involvement in non
immunological contact urticaria has not been studied. The presence of two new prosta
noids. PGii and TxA2 , was recently demonstrated in human skin blister fluid ( 13). These 
prostanoids ought to be of key importance in contact urticaria. because PGh is vasodila
tory and TxA2 is vasoconstrictory (10), and the main clinical findings of contact urticaria 
are oedema and erythema. 

To clarify the role of PGs in non-immunological contact urticaria to benzoic acid not 
mediated by histamine, prostacycline (PG!i). thromboxane A2 (TxA2) and PGF2a were 
assayed from the fluid of blisters induced on urticarial lesions produced by benzoic acid. 
The efiect of indomethacin, a well-known cyclo-oxygenase inhibitor was also studied. 

PATIENTS AND METHODS 

Eleven voluntary dermatological patients (6 women, 5 men, aged 16-53 years) with an oedema and 
redness reaction to 10% benzoic acid in petrolatum were chosen for Lhis study. None received 
antiprostaglandin medication for at least 2 weeks before the experiment. 

Four patients had infectious eczema and 2 had exanthema of unknown origin. Acne, photodermati
tis. impetigo contagiosa, allergic rhinitis and chronic urticaria of unknown aetiology were each 
diagnosed in one of the other patients. 
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About 0.1 ml of 10% benzoic acid in petrolatum was applied to an area measuring 5x5 cm on the 
volar side of the forearm. Petrolatum alone was used as a control substance on the other forearm. 

Onc hour later. when the wheal and flare reaction was at its maximum. the test �ubstances werc
wiped ofT gently with a piece of blotting paper, and suction blisters were induced on both �ite•
�imultaneously os described in an carher work (5). Blister fluid was collccrcd "i•h" Mumoux �yrmge 
immcdia1e1y arter bhster formation (after 65:t8 min). Pooled samples were put into cooled tube�
containing indomethacin (final concentration t0 5 mole/J) and J..cpr ar -20·c un<il cuo<>y,:;J,

PGI2, TAt\2 anu J>Gr 2,. were assayed by measuring their stable mctabolites. 6-kcrn-Pra:-. 
thromboxane B, (T�B,) and IJ.14 döh>Jro- L<·kc<v·f"Ot':,. IM·PGt-:0). respcctively, by rad10-im
munoassay (13). 

Further 14 hospitalized dermatological patients with wheal and nare reaction to 5 % benzoic acid in 
petrolatum werc studicd on 2 consecutive days. 

On thc lirst day 0.1 ml of 5 %. 2.5 % . I%, 0.5 % . 0.25 % , 0.1 'ii, 0.05 9t and 0.025 % bentoic acid in 
petrolatum was spread over 5X5 cm areas of apparently normal skin on the upper back. Wheal and 
nare reactions were recorded 60 min aftcr thc applicauon. After the initial reactivities had been 
recorded, the patients ingested 50 mg of indomethacin at 2.00 p.m. and 8.00 p.m .. and at 8.00 a.m. on 
the following day. when the contact unicarial te\ts were repeated between 10.00 and 12.00 a.m. on the 
other side of the back. 

The results wcre analysed using a 1-test on paired observations. 

RESULTS 

The concentrations of PGI2, TxA2 and PGF2a in blister fluid from the urticarial lesion 
caused by benzoic acid <lid not differ from those found in control suction blister fluids 
(Table I). 

Indomcthacin 50 mg t.i.d. completely prevented contact urticaria from bcnzoic acid in 
all 14 patients tested. 

DISCUSSION 

The interesting result of the present study was the complete inhibition of the contact 
urticarial reaction to· benzoic acid by pretreatment with indomethacin, a known cyclo
oxygcnase inhibitor. This finding suggcsted rhat PGs might be involved in the production 
of the reaction. It was thereforc surprising that no changes in PGI2, TxAz and PGF211 

production were discovered in blisters raised on contact urticarial lesions. 
One reason for this discrepancy could be that it took about one hour to induce the 

blisters after the reaction had reached its maximum. This may have been too long to 
pinpoint immediate changes, and the released PGs might have been already washed off or 

Table I. Concentrations (pglml) of 6-keto-PGF1a, thromboxane B1 (TxB1) and, 13,14.

dihydro-15-kero-PGF1a (M-PGF10) in the fluid of s11crio11 blisters induced on tlre forearm 

skin of I 1 patients ar the site of contact urticaria produced by benzoic acid and at the 

control site 

Substance in 
blistcr fluid 

6-keto-PGF 10 

TxB:
M-PGF20 

Contact urticaria 
(10% benzoic acid 
in petrolatum) 

24 I ( 130-340)" 
899 (196-1 809) 

I 171 (539-2 277) 

" Mean (range in parenthe5es). 

Control site 
(petrolatum only) 

248 (194-341) 
946 (217-2 205) 

I 467 (72(>...2 066) 
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overdiluted. It is also possible that the induction of blisters could have brought about small 
changes in the amount of prostanoids in the skin. 

The mechanism of the effect of indomethacin on the contact urticarial reaction could not 
be established from the present results. but thc following possibilities exist: 

I. The wheal and flare reaction is mediated through metabolites of the arachidonate

metabolism that have not yet been studied in this connection. 
2. Although thc lipo-oxygenase pathway is usually resistant to indomethacin (9. 14).

there is some evidence that in certain experimental models indomethacin can also inhibit 

the formation of leukotrienes (16). 
3. The inhibition of the wheal and flare reaction is a completely new effect ofindometha

cin, and has nothing to do with its effects on arachidonate metabolism. 
4. The mediators are PGs, but the suction blister method was inadequate for detecting

the changes. 
At the moment we do not have enough data to deduce which of the explanations 

mentioned is the most likely. Thus, further studies should be initiated on the mechanism 
and mediators of non-immunological contact urticaria. 

REFERENCES 

I. Black AK, Greaves MW, Hensby CN, Plummer NA. Increased prostaglandins E2 and F2 in
human skin al 6 and 24 hours after ultraviolet B irradiation (290-320). Br J Clin Pharmacol 1977;
5: 431.

2. Camp ROR. Prostaglandins. hydroxy fatty acids, leukotrienes and inflammation of the skin. Clin
Exp Dermatol 1982; 7: 435.

3. Förström L, Reunala T. Vapaatalo H, Linden 1-8. lncreased suction blister concentrations of
prostaglandin E and F2 in dermatitis herpetiformis. Acta Derm Venereol (Stockh) 1979: 59: 458.

4. Kassis V. Mortensen T. S�ndergaard J. Prostaglandin E 1 in suction separated human epiderrnal
rissue in primary irritant dermatitis. Acta Derm Venereol (Stockh) 1981: 61: 429.

5. Kiistala U. Suction blister device for separation of viable epidermis from dermis. J lnvest 
Dermatol 1968: 50: 129.

6. Kligman AM. Topical pharmacology and toxicology of dimethyl sulfoxide. Part I. JAMA 1965:
193: 796,

7. von Krogh G, Maibach H I. The contact urticaria syndrome-an updated review. J Am Acad
Dermatol I 981: 5: 328.

8. Lahti A. Non-immunologic contact urticaria. Acta Derm Venereol (Stockh) 1980: 60: Suppl. 91. 
9. Lewis AL, Austen FK. Mediation of local homeostasis and inflammation by leukotrienes and

other mast cell-dependent compounds. Nature 1981: 293: 103.
10. Moncada S. Vane JR. Pharmacology and endogenous roles of prostaglandin endoperoxides.

thromboxane A2 and prostacyclin. Pharmacol Rev 1979: 30: 293.
11. Murrel TW. Taylor WM. The cutaneous reaction to nicotinic acid (niacin)-furfuryl. Arch Derma

tol 1959; 79: 545.
12. Odom RB. Maibach HI. Contact urticaria: a different contact derrnatitis. In: Marzulli FN. 

Maibach HI, eds. Dermatotoxicology and pharmacology. Advances in modem toxicology. vol. 4.
Washington: Hemisphere Publishing Corporation. 1977: 441.

13. Oikarinen A, Viinikka L, Rytsälä H, Kiistala U. Ylikorkala 0. Prostacyclin. thromboxane and
prostaglandin F2 in suction blister fluid of human skin: Effect of systemic aspirin and local
glucocorticosteroid treatment. Life Sci 1981; 29: 39 I.

14. Samuelsson B, Hammarström S, Murphy RC. Borgeat P. Leukotrienes and slow reacting
substance of anaphylaxis (SRS-A). Allergy 1980: 35: 375.

15. Smith JD. Odom RB, Maibach HI. Contact urticaria from cobalt chloride. Arch Dermatol 1975:
111: 1610,

16. Uotila P. Männistö J. Simberg N, Hartiala K. Indomethacin inhibits arachidonic acid metabolism
via lipo-oxygenase and cyclo-oxygenase in hamster isolated lungs. Porstaglandins Med 1981;
7: 591.




