ANNALES
UNIVERSITATIS MARIE CURIE-SKLODOWSKA
LUBLIN-POLONIA
VOL. LVIII, N 2, 89 SECTIO D 2003

Chair and Department of Dermatology, Medical University of Lublin

GRAZYNA CHODOROWSKA, DOROTA CZELEJ,
MARTA NIEWIEDZIOL

Interleukin-2 and its soluble receptor in selected drug-induced
cutaneous reactions

In the course of many drug-induced adverse cutancous reactions the presense of T
lymphocytes and macrophages in lesional skin as well as manifestations of their effector
activities toward epidermal cells can be found out.

Interleukin-2 (IL-2) connected with the function of both these cell types, belongs to the
most crucial cytokines in immune response. IL-2 is released by activated T cells, mostly Thl,
but also, although to a lesser degree, by cytotoxic T lymphocytes (10). The key role of IL-2 is
due to the fact that it is not only the growth factor for T cells but also the potent stimulator of
their immunological function (7,9). 1L-2 affects proliferation of T Ilymphocytes, their
differentiation into cytotoxic cells, and it also takes part in thymocytes maturation in thymus
(7). The prominent influence of IL-2 on the NK cells leads to their increased proliferation and
promoting of the LAK activity (9). Moreover, other immune system cells can also be directly or
indirectly stimulated by IL-2, among them B cells. Growth and differentiation of these cells is
induced both through IL-4 and directly through IL-2 receptor present on the B lymphocyte
surface (5). IL-2 is capable of enhancing the main biological function of B cells, which is
releasing antibodies and autoantibodies (5,7). It means that [L-2, being the powerful mediator
of cell-dependent immunity, may also affect the humoral type of immune response. It seems
that in pathogenic events of cutaneous drug-induced reactions, activating influence of IL-2 on
releasing of IFN-y (by T lymphocytes) and TNF-o (by T cells, NK cells and monocytes/
macrophages) may be of special interest (5,7,9,12). These activities of [L.-2 indicate that this
cytokine can influence (directly and indirectly) the most important phenomena in skin
inflammation such as: T cell activation, antigen presentation, recruitment of inflammatory cells
to skin, macrophage cytotoxicity against other cells (13). What is more, IL-2 stimulating the IL-
6 relcase by T lymphocytes and keratinocytes can indirectly affect the mobilization of the acute
phase response (14).

IL-2 exerts its biological influence through the specific receptors present on the
activated T and B cells, monocytes, NK cells and endothelial cells (12). During activation IL-2
receptor can be released from the cell surface by the proteolytic enzymes and it can constitute
the soluble receptor (sIL-2R). Soluble IL-2R binds interleukin-2 with affinity similar to the
membrane receptor (2,7,12). The physiologic function of sIL-2R is complex. This protein may
be regarded as negative regulator of immune IL-2-related response through: 1) decreasing the
density of membrane receptor and 2) blocking IL-2 by competition with membrane receptor
(7,12). Thus, in its both roles, sIL-2R may act as a competitive inhibitor of IL-2. It is believed
that sIL-2R is released proportionally to receptor expression on the surface of activated
mononuclear cells (7,12). Due to these characteristics, sIL-2R is regarded as a sensitive and






9

Interleukin-2 and its soluble receptor in selected drug-induced cutaneous reactions

jusunealy 19jje w:._u_aa& - Td ‘luauneall 210j9q w~:03n& - 1d ‘[onuod - D

100> 0T'C 00 < 01°201 0091 00°0 17'¢ Pe'e 9T1 td .
L6'C 1000 > TP 0S 08°69 000 L6 8T 61 9C1 'd swuaned |1y
06'£6 00'8 000 S6'1 80'C 0¢f 9)
100> 17T S00< S8'L6 0001 000 £t Iv'e 6 d
we 1000 > 19ty 00'v¢ 0T'¢ 16 18°1¢C 6 'd NAL/SES
06'€6 00'8 000 S6'1 80°C 0¢ J
1000 > Ly'T 100°0 > vI'L9 0091 080 17y 979 14! id
60°¢ 1000 > 88°6C 00'9¢ ov'Cl §9'9 L9°ST 14! 'd AH
06't6 00'8 000 S6'1 80'C 0¢ J
100°0 > LOT 00 < 8y Sll or'cl 000 L8'T 81'T £¢ td
€8¢ 1000 > 9L’LS 08'6¢ 000 98 €671 139 'd na
06't6 00'8 000 S6'1 80'C 0¢ 0]
00> 17T S00< 6166 0€'L 000 LEE 8¢t 9 d
00°¢ 1000 > V4 00°ve 00'8 8E'6 £8°0C 9 'd NN
06°'¢6 00'8 000 S6'1 80T 0¢ )
10070 > 17T 00 < LUL6 0C'Cl 000 £0't oy'¢ L4 d
£0'¢ 1000 > L89S 08'69 06'L £8°CH 96°7¢ 144 'd Nd
06't6 00'8 000 S6'1 80'C 0¢ J
(00°0 > 1T 00 < £8°601 0091 000 9T'¢ L6'C 014 o
£6'C 100°0 > 80'¢Y 0l'6¢ 09'¢ 19°L S8'LI oy 'd HW
06'£6 00'8 000 S6°'1 80'C 0¢ 8)
d %3] d
210J2q SA 13}je [o1uod Yim BA XEW YN as W 4 dnoin sjuaed
uostedwo) SOIISLI2IIRIBYD [BINSIIBIS

SUO[OBAI Urys poanpul-Srup yitm suoned gz | ut (ui/dd) -1 JO SUONEIIUIIUOD BWSB[] ‘| "S]qBL




Juswiean 19)je sjusied — zd “Juawiean 210joq siuroled ~ [ *[onuod - D

G. Chodorowska, D. Czelej, M. Nicwiedziot

100 > 9y 1000 > 1¥°L9 00'P0vE 00051 06'609 8706 9C1 Mm swaned
£€6'C 100°0 > yTss 00'9%%9 00°SHT TSIl 6L°661T 9Z1 d :.«
86’1y 0007y 0096 §€901 £E°€ST 13 o)
100 > 69°C 1000 > 12°09 00'80LT 00°SS¢S 68°'¢€9L 8L'89C1 6 td
96'C 1000 > 60°'SS 00°0T0v 00°6S¢S L1'08TI SL'ETET 6 'd NAL/SIS
861t 0007y 0096 §£901 121 %3Y4 0¢ o)
1000 > 05T 100°0 > 89°6C 00°L6T1 00'60S 16'LET ¥9'108 14! 4
LO'E 1000 > Y0'€€ 00°9Cty 00638 11°6L6 98'€967 14! 'd AH
86'1Y 00°0¢t 0096 S€901 £e'€ST 0¢ o)
1000 > Lyt 1000 > 69°6S 00'T0vT 00'vET 88°TSY 0L'8SL 13 td
98'C 1000 > 9'LS 00°02¢S 00T 01'LSOl 19°6£81 £ 'd na
86’1y 00°0TY 0096 SE€901 £€°€6T 0t D
00 > 09'C 1000> 109 00°0¢81 00°SIy 65809 00°C101 9 td
66T 1000 > 65°¢y 00091+ 005591 76'¢011 £eTEST 9 'd NINH
86'Iv 00°0TY 0096 SE€901 £EEST 0t o)
1000 > 61'C 100°0 > 72’79 00'780C 00051 L& Xi% Y0'€6L T td
68'C 100°0 > s 00°80LE 00'I¢Y LLTION 856961 T 'd W4
86’1 00'0Z¥ 0096 SE€901 £LEST 0¢ e,
1000 > 09'C 100°0 > LU9L 14443 0081 L6'V8L 85°0¢01 ov td
$6°C 100°0 > €079 00'9v+9 00°5¢S 05'0LP1 88°68CT oy 'd 214
86’1V 00°0TY 0096 €901 £LEST 0¢ 9]
d 93] d
210J3q SA 131JE 101JUOD Y1Mm %A XeN YN as W u dnoin suaned
uostredwo) SO1ISLIDIORIBYD [BONSIIRIS

10

SUOIIIBAL UIYS PAdNput-3rap Yim swaned gz ur (Juy(}) YZ-T1S JO SUOHRITUSIUOD BWSE|d 7 IR L






12 G. Chodorowska, D. Czelej, M. Niewiedziot

the six examined groups, the lowest mean plasma level, both before and after treatment, was
observed in DU patients, and the highest in patients with HV. These results seem to reflect a
lower influence of IL-2 on the immediate type reactions in urticaria, and a potentially powerful
influence, through induction of adhesion molecules and proinflammatory cytokines, upon the
inflammation of vesscl walls.

It is worth to stress that plasma activity of sIL-2R was parallel to plasma activity of the
cytokine in the acute clinical stage of the selected cutaneous drug-induced reactions. When
recovery was achieved due to efficient treatment, the lowest sIL-2R mean level was found in
DU but the highest in SJS/TEN patients. Finding the sIL-2R plasma concentrations persistent
still highly significantly higher than in healthy subjects, despite the fact that IL-2 level returned
to the control limits, is our the most striking result. It may suggest that slL-2R is a more
sensitive indicator of immune response and disturbed homeostasis, but on the other hand, it may
also express mobilization of compensatory mechanisms extinguishing the cell-typc immune
reaction, because sIL-2R and IL-2 in some conditions act antagonistically towards each other
.

The results support the belief that activated T lymphocytes take part in pathogenic events
of cutaneous drug-induced discases and that measurement of IL-2 and its receptor can be
regarded as useful rcliable parameters of the clinical course in thesc adverse reactions.

CONCLUSIONS

1. In the course of drug-induced skin reactions plasma activity of IL-2 and
its soluble receptor is highly elevated, which indirectly suggests participation
of activated T cells in the pathogenic events.

2. Persistent elevated sIL-2R plasma levels mean that immune activation
is a more prolonged phenomenon than clinical symptoms of cutaneous drug-
induced reactions.
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SUMMARY

Plasma concentrations of interleukin-2 (IL-2) and its soluble receptor (sIL-2R) werc
examined in 126 patients with drug-induced skin reactions: maculopapular eruptions (ME),
erythema multiforme (EM), erythema multiforme coexisting with erythema nodosum (EMN),
drug-induced urticaria (DU), hyperergic vasculitis (HV), Stevens-Johnsson syndrome and toxic
epidermal necrolysis (SJIS/TEN). The activity of both proteins were measured using immuno-
enzymatic ELISA method: a) in the acute stage of disease, before treatment was administered,
and b) after clearing of skin symptoms, after treatment. In the acute stage of disease highly
elevated mean concentrations of IL-2 and sIL-2R in all 6 groups of patients were found
(p<0.001) in comparison with the control. After clearing of skin lesions IL-2 mean con-
centrations were lowered to the level not different significantly from the control (p>0.05), but
sIL-2R mean plasma concentrations, despite the deep decrease, were still highly significantly
elevated in comparison with control values (p<0.001).

Interleukina-2 i jej rozpuszczalny receptor w skérnych reakcjach polekowych

Badano stgzenia interleukiny-2 (IL-2) i jej rozpuszczalnego receptora (sIL-2R) w osoczu
126 chorych z skérnymi reakcjami polekowymi: osutkami plamistogrudkowymi (ME), rumie-
niem wiclopostaciowym (EM), rumieniem wielopostaciowym wspolistniejacym z rumicniem
guzowatym (EMN), ostra pokrzywka polekowa (DU), hyperergicznym zapaleniem naczyn (HV)
oraz zespotem Stevens-Johnsona i toksyczna nekroliza naskérka (SJS/TEN). Aktywno$é bada-
nych bialek oznaczano metoda immunoenzymatyczna ELISA: a) w ostrym okresie choroby
przed rozpoczgciem leczenia oraz b) po ustapieniu zmian chorobowych i zakonczeniu leczenia.
Stwierdzono znaczne podwyzszenie S$rednich stgzen IL-2 i jej receptora we wszystkich
badanych grupach przed leczeniem (p<0,001) w poréwnaniu z grupa kontrolna. Po ustapieniu
zmian chorobowych $rednie st¢zenia IL-2 obnizyly si¢ do wartosci nierdzniacych si¢ sta-
tystycznie od kontroli (p>0,05), natomiast Srednie st¢zenia sIL-2R, pomimo znacznego
obnizenia, pozostaly nadal wysoce istotnic podwyzszone w poréwnaniu z warto§ciami
kontrolnymi (p<0,001).



