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Inhibition of the Late Phase Reaction
to Anti-IgE by Previous Mast Cell Activation
with Compound 48/80
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The concept of an obligate association between mast cell activation and development of a
late phase reaction (LPRJ lo various agents m human skm was further elucidated. Skin sites
were treated four times at 24 h inter\als with non-LPR-inducing doses of the histamine
liberator compound 48/80 in HI volunteers. The previously compound 48/80-challenged
sites responded with an approximately 40^ attenuated early response [P < 0.01) and a
70^ reduction of the LPR {P < 0.001) to subsequently injected anti-IgE as compared with
simultaneous reaction's at control sites. The data suggest that mediators from the cutaneous
mast cells are necessary for the final expression of an LPR.
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CLINICAL ASPECTS
The late phase reaction (LPR) to aUergen is a weil-kitown phenomenon at cUnical skin testing.
However, the pathogeness of this reaction is still unclear. In healthv individuals an LPR nith
similar mantfestations as those produced by allergen may eicperimentaUy be elicited by
anti-human IgE. The present stud}̂  showed skin sites treated with a synthetic histamine
liberator to respond with reduced early and markedly diminished late reactions to subsequent-
ly injected anti-lg£ as compared with control sites. The data add substantial weight t« the
concept that mast cell activation ts obligate for the expression of an LPR.

The frequency and magnitude of the late phase of the histamine liberator compound 48/80 fol-
reaction (LPR) in skin to allergen challenge is lowed by challenge with anti-IgE.
closely associated with clinical sensitivity (1, 15).
The LPR ,s characterized hy a diffuse oedem-

^ ^^^^^^^ AND METHODSatous le,sion rollowing the initial wheal and iiare
reaction with a peak around 6 to 10 h and , ,

J, ,, u j ' J J- • • u- c . .AntiserumandchemKah

gradually subsiding and disappearing within 24
to 48 h. The pathogenesis of the LPR to aller- Anti-human IgE and compound 48/80 were
gen and anti-human IgE is unclear. It is gener- kindly supplied by Prof, Gunnar Johansson
ally believed to involve a strong IgE-dependent and Anita Sydbom, Dept, of Clinical Immuno-
release of mast cell-derived primary and se- log>\ Karolinska Hospital and Dept, of Pharm-
condary mediators with activation of various acology, Karolinska Institute respectively,
pathways with the final expression of the LPR Stockholm, Sweden, The antiserum was raised
(5), The purpose of the present study was to in normal rabbits against Fc fragments from a
find further support for this concept by pre- human IgE myeloma protein. The serum was
treating skin sites with non-LPR-inducing doses precipitated and washed with 18%
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dissolved and dialyzed against sodium chloride
(0,15 moI/1) to 1/20 (v/v) containing 0,02 g/1
specific antibody activity, passed through a mil-
lipore filter (0,45 nm) and stored at +4°C, The
anti-IgE, normal rabbit IgG dilated 1/10, com-
pound 48/80 and histamine dihydrochloride
were taken on the day of each experiment and
further diluted with physiological saline and
0,3 % phenol. For specificity and ethical reasons
it was also certified that none of the test sub-
jects had any via RlA-technique detectable
serutn level of IgG antibodies towards rabbit
IgG,

Skin testing

Skin testing was performed in 10 healthy drug-
free volunteers (7 females. 3 males), 20—54
years of age (mean 31,3). A skin site on the
upper or lower volar aspect of each forearm was
injected with 50 ul of compound 48/80 (1 ng)
followed by re-challenge at approximately 24
h-interials with increasing doses of the com-
pound (2.5—12,5—12,5 jjg). The dose was suc-
cessively increased in order to avoid a possible
LPR to the compound which occurs irregularly
in the dose-range S50 txg (2, 5, 13), Anti-IgE
diluted 1/333 (v/v) and histamine. 3 ng, were
then administered in 30 fil with a micrometer
syringe at the pretreated sites 24 h subsequently
to the last injection of compound 48/80, Com-
parison of the resulting reactions to anti-IgE
and histamine were made with control reactions,
i,e, the responses to the same agonists injected
simultaneously at sites pretreated with ana-
logous time-intervals with saline, Histamine was
included in order to ascertain that repeated
treatment of skin sites with compound 48/80
would not significantly diminish the vascular
reactivity. For specificity reasons normal rabbit
IgG diluted 1/333 was administered. The im-
mediate reactions to the agonists were outlined
with a making pen 15 min after injection of
agonists for later planimetric measurement,
Tbe compound 48/80-challenged sites were
carefully observed 6 h after injecting the com-
pound on days 1 to 4 as to possible evolution of
an LPR (infiltrate SIO X 10 mm). The dia-
meter of the swelling reaction (LPR) was mea-

sured in two perpendicular directions by an
independent observer 6 h after injecting anti-
lgE, Measurements of the LPR at other time
intervals were made by the test subjects them-
selves after thorough instructions. The inde-
pendent obser^'er and the test subjects were
informed about the aim of the study but not the
order of injections of the different compounds.
The reactions to anti-IgE and histamine at com-
pound 48.'80-pretreated and control sites were
then compared in each individual and differ-
ences evaluated by the aid of paired Student s t
test. The testing technique and statistical
formulas used have been described in detail
elsewhere (8). All subjects gave informed con-
sent prior to participation in the study.

RESULTS

Intradermal (i,d.) injection of 1/333 normal
rabbit IgG caused no reaction in excess of that
to saline in 10 test subjects exhibiting a dual
(immediate and late) reaction to 1/333 anti-IgE
at control site. Compound 48/80 and histamine
elicited no LPR in the dose-range used. The
reproducibility expressed as mean coefficient
of variance (%) for skin reactions to 1/333
anti-lgE simultaneously injected at approxi-
mately the same level of each forearm in four
individuals was 8% (flare), 14^ (wheal) and
16% (LPR at 6 h).

Fig. 1 shows the immediate flare and wheal
reactions at skin site repeatedly challenged with
increasing doses of compound 48/80 on days 1
to 4. The reactions to the final injection ol
compound 48/80 on day 4 are reduced by
approximately 90 (flare) and 55% (wheal) as
compared with responses induced on day I (P
< 0,001), The resulting immediate responses to
1/333 anti-IgE on day 5 at compound 48/80-
pretreated site were significantly inhibited by
about 40% {P < 0,01) as compared with simul-
taneously induced reactions at control site. In
Fig, I the size of the wheal responses has not
been corrected for the initial bleb caused by the
injection volume ofthe various compounds.

The flare and wheai responses to histamine,
3 jj.g, were not significantly influenced by pre-
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Fig, 1. Immediate Hare and wheal reactions (mm''-*) at skin
site repeatedly challenged davs 1-4 wilh compound 48J80 1
- 2..'? - 12..T - 12..̂  ^g. and resulting early responses to
anti-lgE injected on day 5 at compound 48'80-pretreated site
as compared with responses to anti-lgE injected sitnultane-
ously at control site {mean ± SEM; n = lOj.

vious compound 48/80-treattDent as compared
with responses at control site.

The LPR to anti-lgE at compound 48/80-
pretreated site was significantly inhibited
throughout the observation period (P < 0.001),
at 6 and 10 h by about 60 and 70^ respective-
ly, as compared with simultaneously elicited
response at control site (Fig. 2). .At 24 h the
LPR was completely resolved in 3/10 individu-
als at control site, therefore statistical analysis is
less reliable at this point of the reaction.

DISCUSSION

The pathogenesis of the LPR remains unclear.
There is strong evidence that the reaction is
dependent on an initial activation of mediator-
containing cells. I.e. mast cells and basophils, by
an intense immunological or non-immunologic-
al stimulus (5). Anti-lgE reacts wilh mast cell-
bound IgE whereas compound 48/80 is a syn-
thetic histamine liberator known to trigger mast
cell degranulation in a way closely related to
that of allergen (9). The occurrence and magni-
tude of the LPR to various agents seem to
depend on the size of the immediate response,
thus an LPR may be expected if a wheal reac-
tion SI0-15 mm in diameter is elicited (1, 2,
13). Furthermore, inhibition of the early re^
sponse to anti-lgE b\ previous i.d. application of
a beta^-adrenoceptor stimulant, with possible
action through antagonism of the mast cell re-
lease reaction (7, 14), was followed by attenu-
ation of the LPR (8). These observations sup-
port an mterrelationship between the two
phases of the reaction. .An LPR defined as above
has not been reported subsequently to a nega-
tive wheal and flare reaction. However, the
occasional clinical phenomenon of late-onset
reactions occurring 12 to 24 h after a routine
negative i.d. skin test has been described (6. 12).
The clinical significance of this reaction is un-
known and would be expected to have a patho-
genesis different from that of the LPR described
above.

Swelling
(meon dia-
meter. TTim

K control si'e
— • compound 48/80 prerreaied

site

Fig. 2. Swelling (LPR mm, arithmetic mean diameter) induced by anti-lgE diluted 1/.̂ 3S {v,-v) at skin site pretrealed with
compound 48./8() as compared with simultaneous injection at control site (mean ± SEM; n = 10).
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In the present mvestigation skin sites treated
with compound 48/80 responded with an atten-
uated immediate and a markedly diminished
LPR to subsequent challenge with anti-IgE, The
intention was to abolish completiely the early,
and thereby hypothetically the late, phase of the
reaction to anti-IgE following sufficient pre-
vious mast cell mediator depletion by com-
pound 48/80, However, this was not possible,
which may be due to persisting mast cell storage
of mediators after compound 48,'8O challenge.
Thus, the wheal response to the compound was
not fully reduced by the end of the pretreat-
ment period. Alternatively, additional mast cells
might have been involved in the reaction to
anti-IgE due to technical problems of injecting
anti-IgE into exactly the same tissue compart-
ment as compound 48/80, Different mechan-
isms of action of these agents with possible
generation by anti-IgE of additional mediators
could be an alternative explanation. Finally, it is
well recognized that the dose-response curve of
anti-IgE-induced LPR is steeper than that oi
the immediate whealing (5), This might explain
why the moderate compound 48/80-induced
redtiction of the following wheal reaction to
anti-IgE resulted in a major inhibition of the
LPR to anti-IgE,

Refractory states have been reported to im-
mediate allergic reactions, supporting the oc-
currence of specific desensitization in addition
to mediator depletion (4, 7, 10), Therefore,
different triggering agents, i,e, compound 48/
80 followed by anti-IgE, were administered in
this study, A local refractor)' state to LPR is
induced after initiation of an LPR (3, 11), Con-
sequently, compound 48/80 was injected in lim-
ited doses in order to avoid an LPR to this
agent. However, the possibility remains that
compound 48/80 produced clinically non-de-
tectable LPRs thereby generating a relative re-
fractory state to the following LPR to anti-IgE,

Previous data indicated an increasing perme-
ability of histamine promoting the participation
of other factors and cells in the evolution of the
LPR (8), Therefore, it was ascertained that the
vascular reactivity of the tissue after treatment
with compound 48/80 was not significantly re-
duced by comparing the response to histamine

at pretreated vs. control site. This argues against
the possibility that a histamine liberator-induced
diminuition of vascular response contributes to
the demonstrated attenuation of anti-IgE-
induced immediate and late reactions.

In conclusion the present data point to an
obligate role for the mast cell in the generation
of an LPR in human skin.

REFERENCES
1, .^garK'ai, K, & Zetterstrtim, O,: Diagnostic significance of

late cutaneou5 allergic respon.ses anci their correlation
with radioallergosnrbent test, Clin. ,-\nerg> 12, 489-497.
1982.

2, de Shazo, R, D,, Uvinson, A. 1,, Dvorak, H. F. & Davis,
R, W,; The lale phase skin reaction; evidence ior activ-
ation ol the coagulation systetn in an IgE-dependent
reaction in man, J, Immunol. 722. 692-698, 1^79,

3, Dor, P. J., \ ervloet, D., Sapene. M., .Andrat, L,, Bone-
randi, J. J, & Charpin, J,: Induction of late cutaneous
reaction by kallikrein injection: cotnparison with allergic-
like late response to compound 48/80. J, .'Mlergŷ  Clin,
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