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Effects of Ketotifen and Clemastine on
Passive Transfer of Reaginic Reaction
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Passive transfer (PK) tests were performed with a reaginic serum on a recipient
reacting with an immediate and a more prolonged reaction when specifically
challenged. Both reactions are thought to be mediated by IgE immunology.
Kecotileti. a cytloheptathiophene derivative, and cletnastine, given to the recipient
itt maximal clinical doses for 3 days, inhibited the immediate reaction. Ketotifen had
a very slight effect also on the prolonged reaction.

1 he results indicate that the in vivo effects of ketotifen in the human svstem are
due not so much to mast cell inhibitory mechanisms, but more to post-release
antihistaminic and some anti-inflammatory properties.
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Ketotifen has been stated to have a com-
parable effect on the inhibition of allergic
mast cell release of mediator agents as locally
applied cromolyn sodium, even when used
perorally (9, 10, 11, 14). The effeas on
allergic reactions are suggested to be due to
more than the antihistaminic action as such.

The present study was undertaken to test
the validity of this suggestion. For this
purpose the passive transfer test, with a
puriiied codfish allergen, and a purified grass
pollen allergen with a complementary
human allergic serum, was found suitable as
it was known to give both an immediate
wheal and a more prolonged inflammatory
reaction in the skin of a given non-atopic
volunteer. Since both types of reaction are
thought to be the result of the mast cell
release of a number of biochemicaliy active
agents, this test system appeared suitable for
the present itivestigation.
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MATERIAL AND METHODS

Human reaginic serum (DE) was collected by
venipuncture from a non-hyposensitized
patient allergic to codfish and grass poilen
(1,5). The serum contained high levels of
JgE- antibodies to codfish (radioallergosor-
bent class 4) and timothy grass pollen
(radioallergosorbent test class S) (5). It has
been used several times in passive transfer
experiments (4, 5), and the passive transfer
tests have regularly elicited both whealing
and a prolonged, slowly developing inflam-
matory response in the recipient used. One
aliquot of the DE serum was heated at
+56''C for 5 h in order to inactivate its
reaginic sensitizing ability.

The specific allergens used were a purified
major allergen from codfish (DS 22), used in
a number of previous experiments (4,5), and
a highly purified allo^en preparation of
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timothy pollen (8!, Both were supplied by
Nyegaard & Co, (Oslo) as freeze-dried and
easily soluble preparations. The material was
dissolved in sterile saline shordy before use,

Ketotifen (Zasten*) was kindly supplied by
Sandoz in 1 mg tablets. Clemastine (Tavegyl*)
was purchased and used as the antihistaminic
control agent. Both drugs were transferred,
in 0.5 mg aliquots, into opaque gelatine
capsules, ordinarily used for food provoca-
tion tests (2), to facilitate a double-blind
medication system, and the capsules were
coded.

Passive transfer tests were performed and
evaluated as previously described in detail
(4,5), Following allergen challenge the wheal
was recorded after 20 min and the deeper in-
flammatory reaction was recorded after 120
min. The outlines of the tissue reactions were
marked with a soft ballpoint pen and the
marks were transferred to squared paper
with translucent Scotch tape. The largest
diameter (D) and the diameter vertical to D
(d) were measured, and the results were
expressed as (D+ d): 2,

Identical experiments were performed
both before and after medication as outlined
under Experiments and Results, They were
performed in duplicate each time in two
series of experiments with an interval of 2
months.

EXPERIMENTS AND RESULTS

Passive transfer sensitization was initially
done when the recipient was using no
medication. Sensitization was performed on
the volar surfaces of the underarms by

injecting approximately 0.02 ml of the sera
diluted 1:100 and 1:400, respectively.

Heat-inactivated serum DE in dilutions
1:2, l;10 and 1:100 was injected likewise.
Only injections raising initial blebs of at least
4 mm ±0,5 mm in diameter were accepted
for further use. The following day (22-26 h
after sensitization) all sites were challenged
by an i.e. injection of approximately 0,01 ml
of DS 22 in a 0,1 fig/ml concentration in the
first series of experiments, and ix. injection
of the timothy pollen allergen preparation in
a 0,1 Ug/ml (10 BU/ml) concentration (3,4)
in the second series. All reactions were
recorded after 20 and 120 min, Histamine
HC! 0.1 mg/ml was used as a positive control
for the whealing reactivity (3),

With intervals of 7-10 days identical ex-
periments were performed, but this time the
recipient was pretreated with clemastine (2
mg three times daily) or ketotifen (2 mg three
times daily), respectively, in a double-blind
system. Each drug was given for 3 days prior
to the challenge, and an additional 2 mg was
given on an empty stomach 1 h before the
allergen was injected.

In the initial (untreated) trials the allergen
challenge resulted in quite a large wheal
(Table ]) at the 1:100 serum site, but quite a
small wheal at the 1:400 serum site, while
the reaction to histamine was fairly constant
during all experiments. Duplicate tests
showed no more than a 2-mm variation with
respect to the mean diameter of the wheals.
No reartion whatsoever could be observed at
the sites injected with heat-inactivated serum
and allergen. The wheals subsided and dis-
appeared within an hour, but before this a

Table 1

No medication
Clemastine
Ketotifqi

•Wheal 1d lowing
histamine test

16-16,
10-9 ,
9-9 ,

15-17
7-7

10-8

Wheal following alleigen test
Site 1

C
17-15,

7-5,
7-6,

:100

T
20-18
10-10
8-6

Site 1

C
5-5,
2-2,
2-1,

:400

T
6-5
0-2
0-0

Site 1

C
S6-40,
3O-S8,
23-18,

Inflammation
:100

T
S0-S4
24-20
17-12

Site

C
2S-28,
26-20,
20-22,

1:400

T
12-12
14-9
11-9

* All figures indicate {D + d) :2 in ram. Results of two series ofdupltcate tests are given.
C, codfish allergen challenge; T, dmothy pollen allergen challenge.
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deeper swoUenness with erythema and a
slight tenderness developed at the same sites.
A similar but slightly more moderate inflam-
matory type of reaction occurred also at the
sites sensitized with the 1:400 serum dilution
in spite of minimal or no immediate
whealing reactions at these sites. No
prolonged inflammatory reactions were
observed at the histamine test sites.

The outlines of the inflammatory and
prolonged reactions were quite diffuse and
diflicult to mark exactly, making the
measurements less precise, and there were
larger variations in the mean diameters
measured in the duplicate tests (Table 1).

When the recipient was on antihistamine
or ketotifen the reactions from the histamine
test, and to the allergen challenges recorded
after 20 min (wheats), were markedly
reduced. The effect on the prolonged inflam-
matory reaction was minimal, however,
although somewhat more diminished after
treatment of the recipient with ketotifen than
with antihistamine, or no treatment
(Table 1). The recipient reported con-
siderable dryness of the mouth, and sedation
with feelings of dizziness with both drugs.

DISCUSSION

The immediate whealing reaction to direct
skin tests in the allergic individual, and to
allergen challenge in passively sensitized skin
sites, are thought to be mediated mainly by
histamine released from the mast cells. This
reaction as well as the reaction to the
injection of histamine itself were depressed
by both drugs used in the trial, thus
confirming an approximately equal
antihistaminic activity for the two drugs.

The prolonged inflammatory type of
reaction resulting from the allergen
challenge at the sensitized sites but not the
histamine test site, is thought to be a
secondary stage reaction to mediators
released or activated following the allergen
igE-antibody reaction on the mast cell
surface (6). The same kind of reaction
occurred regularly in the recipient used in

this study after the described passive transfer
tests with different sera and various
allergens.

This indicates that the reaction is not
related to various concentrations of non-IgE
or "precipitating" antibodies to the
allergenic preparations, but is more likely a
distinct pharmacochemical reaction pattern
in the recipient. The use in this study of
highly purified allergenic material and the
lack of reaction at the sites injected with
heat-inactivated allergic serum supports this,
since heating to +56°C destroys the ability of
reaginic antibodies to sensitize mast cells,
while not significantly affecting the activity of
rion-reaginic antibodies.

The prolonged inflammatory reactions are
likely to be a result of mediators released by
the interaction on the mast cell surface of
allergens and reaginic (IgE)-antibodies,
although this is not proven in this study.
Dolovich et al. (7) and Soiley et aL (15) have
reported the same kind of reaction, and
showed that it was mediated by IgE
antibodies. Austen et al. (6) and Lichtenstein
(12) have outlined the biochemistry involved
in this type of inflammatory reaction induced
by mast cell release of mediators and
enzymes.

Reports that rat passive cutaneous
anaphylaxis may be inhibited by ketotifen
could suggest that this compound was a mast
cell biocker comparable to locally applied
cromoglycate in that species (IS). The present
experiments indicate that ketotifen does not
exert mast cell blocking effects of any
significance on the human reaginic system.
In the passive transfer system used, direct
comparison between ketotifen and
cromoglycate is not possible due to the low
solubility of the latter making it less suitable
for systemic use.

If the results of the prolonged and late
reaaions are studied, ketotifen produced a
36%-55%, 43%-6096 degree of inhibition for
the inflammatory reaction using a serum
dilution of 1:100. This compares with a
degree of inhibition of \1%-S%, 20%-41%
for clemastine. Using the 1:400 dilution, the
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hgures were 0-30%, 0-25% for clemastine
and 13%-2!%, S%-25% for ketotifen.
These figures can possibly be taken
to indicate that ketotifin has a slight
ami-inflammatory action, but the limitations
of the method do not allow any firm conclu-
sion to be made.

The marginal ability of ketotifen to inhibit
the prolonged and late reaction, while
depressing the whealing reaction, suggests
that the main effect of ketotifen is that of an
antihistaminic agent and not so much that of
a mast cell inhibitor. It appears, however,
that ketotifen may have an effect on the
response to the reaginic reaction in addition
to that exerted by the antihistamine. This
may be due to some effects on the post-
release biochemistry and not to the direct in-
hibitory effects on the human mast cell in
vivo.

The doses used were quite high from a
clinical viewpoint, and the side effects
reported prohibited experiments with still
higher doses.

Since the total amount of mast cells in the
body is rather impressive, one would expect
that also large amounts of systemic drugs
would have to be used in order to block all
the mast cells in question. However, as long
as the physiological role of mast cells
remains unknown, it may be as well to leave
most of them functionally undisturbed.

REFERENCES

1. Aas, K.: Studies of hypersensitivity to fish. A clinical
study. Int. Arch. Allergy Appl. Immunol. 29,
S46-363, 1965.

2. Aas, K.: The diagnosis of hypersensitivity to
ingested foods. Reliability of skin prick testing and
the radioallergosorbent test with different material.
Clin. Allergy *, 39-50, 1978.

3. Aas, K., Backman, A., Belin, L. & Weeke, B,:
Startdardizadon of allergen extracts with
appropriate methods. The combined use of skin
prick testing and radio-allergosorbent tests. Allergy
JJ, 130-137, 1978.

4. Aas, K. fejebsen, J. W.: Studies of hypersensitivity
to fish. Partial puriiicatioti and crystallization of a
tnajor allergenic component of cod. Jrtt. Arch.
Allergy Appl. Immunol. J.2, i-20, 1967.

5, Aukrust. L., Grimmer, 0 , & Aas, K.: Demonstra-
tion of distinct allergens by means of im-
munological methods. Comparison of crossed radio
immunoelectrophoresis, radio-allergosorbetit test
and in vivo passive transfer test. Int, Arch. Allergy
Appl. Immunol. 57. 183-192. 1978.

6 Austen. K. F., Wassermann, L Sc Goetzl, j . : Masi
eel! derived mediators: Structural and functional
diversity atid regulation of expression. In
Jolmnssoti. S. G. O., Strandberg, K, & Uvnaes. B.
'eds.h Molecular and biological aspects of the acute
allergic reaction, pp. 29S-318, Plenum Press. N.Y..
197B.

7. Dolo^ich. J.. Hargreave. E. E., Chalmers, R., Shier.
K. Y.. Gauldie, Y. & Bietienstock. J.: Late cutaneous
allergic responses in istilated IgE-dependent
itaitions. J, AHergy Clin. Immunol. <2. .S8-46.
1973.

8. Frostad. A. B,. Bolle, R., Grimmer. 0 . k Aas, K,: A
tiew. well-characterized, purihed allergen prepara-
tion irotn titnothy pollen. II. Allergenic in vivo and
tn vitro properties. Int. Arch. Allergy Appl,
Imtnunol. 5 5, 35-40. 197 7.

9. Girard. J. P. Sc Cue%'as. M.: Anti-asthmatic pro-
perties of d new peroral drug [HC 20-511). Acta
Allergo!, )2. 27-J4. 1977.

10. Giibel. P.: The piotective eflect of Ketotifen in
bronchial asthitia.J. Int. Med. Res, 6, 79-85, 1978.

11, Htirak, F, Sc Husarek, M.: Kontrollierte Klinische
Priifungen eines oralen Antiallergikutns, Praxis, 66,
1321-1324. 1977.

J2. Lichtenstein, L, M.: The interdependence of allergic
and inElaminatory processes. In Johansson. S. G.
O., Strandberg, K. Sc Unvaes, B. (eds.): Molecular
and biological aspects of the acute allergic reaction,
pp. 233-253, Plenum Press, N.Y., 1976.

13. Martin, U. Sc Romer, D.: The pharmacological pro-
perties of a new, orally active antiatiaphylactic
cotnpound: Ketotifen, a betuocycloheptathiopene.
Arzneimittel Forsch./Drug Research 2S, 770-782,
1978,

14. Pauwels. R., Lamont, H. &: van der Straeten, M.:
C(3mparison between Ketotifen and DSCG in
bronchial challenge. Clin. Allergy S, 289-29S, 1978.

15. Solley, G. O., Gleich, G. J., Jordon, R. E. 8c
Schroeten, M,: Late cutaneous reaaions due to igE
antibodies. In Lichtenstein L. M. &: Austen, K, F.
{eds.): Asthma. Physiology, itnmunopharmacology
and treatment. Second Int. Symposium, pp.
283-297, Acadetnic Press, N.V., 1977.

Address:

KjeUAas
The Allergy Unit
Fetliatric Research Institute
Rikshospitalet
Oslo I
Norway




