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ESENSITIZATION of actively sensitized guinea pigs with whole antigens is

transient,' probably because the desensitizing antigen stimulates further
anaphylactic antibody formation.

The uterine horns of guinea pigs are reported to be desensitized by whole
antigens.?> The duration of desensitization has not been studied.

The present experiments were planned to study the role of haptens in the
desensitization of uterine horns of passively sensitized guinea pigs. Pneumococ-
cal polysaccharides were selected as representative bacterial haptens because
of their limited functions as antigens.® ’

Spontaneous resensitization of the desensitized uterine horn was observed,
unexpeectedly. This phenomenon, which has not been described hefore, is the
main point of interest in this report. The relation between spontaneous
resengitization and Dale’s* supposed in vitro passive sensitization of excised
uterine horns will be discussed briefly.

METHODS

Small virgin guinea pigs were sensitized passively with 0.2 to 0.5 ml. of
refined antipneumococcal rabbit serum,§ given intra-abdominally. They were
killed by a blow on the head 24 to T2 hours later. The uterine horns were
excised, suspended* in 125 ml. of Tyrode’s® solution at 37° C., and aerated with
a 95 per cent oxygen-5 per cent carbon dioxide mixture. When 0.2 mg. of
type-specific polysaccharide| was added to the Tyrode’s bath, a marked con-
traction occurred in about two-thirds of the horns, Those that did not eontract
were disearded. Nonspecific polysaccharides were used as controls. Types
I, IT, and IV pneumocoecal polysaccharides and antisera were used.

DESENSITIZATION

Two methods were used: (1) contracted horns were left in the hapten
baths until they relaxed to their original lengths®; and (2) contraected horns
were allowed to relax in fresh Tyrode baths. They were then re-exposed to

*Tht:ise studies were made possible in part by a grant from Eli Lilly & Company, Indian-
apolis, Ind.

b g‘Readg alt the Seventh Annual Meeting of the American Academy of Allergy, New York,
Feb. 5-7, 1951,

iFrom the Allergy-Arthritis Division, Department of Internal Medicine, University of
Virginia. Medical School.

§Generously supplied by Dr. B. Scott Fritz of the Marietta Laboratories, Wyeth, In-
corporated, Marietta, Pa. Types 1 and II antisera contained 4,000 units per milliliter. Type
IV contained about 6,600 units per milliliter.

||Generously supplied by Dr. H. D. Piersma of the Lederle Laboratories, Pearl River, N. Y.
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the hapten bath. This alternation between hapten and fresh bath was continued
until there was no further reaction to the hapten. Horns desensitized by either
method still gave strong reactions to histamine. Two of 3 horns passively
sensitized to 2 types of pneumococci, when desensitized with one type-speecific
hapten, remained fully sensitive to the other.

Nonspecific polysaccharide control haptens did not elicit contractions at
any time.

RETURN OF SENSITIVITY

After desensitization, the horns were flushed with Tyrode’s solution and
placed in fresh baths. The horns were rechallenged with 0.2 mg. polysaccharide
after varying intervals. Table I shows that none of the horns reacted after 10
minutes in the fresh bath. Eighteen of 19 horns showed full contractions when
tested after 4 or more hours in the baths. In sharp contrast, only one horn
showed a full contraction after less than 4 hours in the bath.

TIME ELAPSED IN PARTIAL AND COMPLETE SPONTANEOUS RESENSITIZATION OF 26
DESENSITIZED UTERINE HORNS OF GUINEA PIGS

INTERVAL BEFORE RETEST

RETURN OF MINUTES HOURS

SENSITIZATION 10 1 2 3 4 5 6 7 g8 9 10 11 12 13 14
Partial i 1 2 1
Complete 1 9 4 1 2 2
None 26 2

The method of desensitization did not affect the return of sensitization.

When partially resensitized horns (less than 4 hours in the fresh bath,
Table I) were again desensitized, they became fully resensitized after 4 or more
hours in a second fresh bath,

Successive desensitization and resensitization was demonstrated 2 or more
times in several horns.

Every horn which was desensitized exhibited the phenomenon of resensiti-
zation one or more times. The return of sensitivity was not impeded in the 2
instances in which the horns were left in the hapten bath for one hour after
desensitization. The horns were challenged regularly with nonspecific polysac-
charide controls. The return of sensitivity was always specific.

Fig. 1 illustrates a typieal sequence of events.

DISCUSSION

The data presented confirm reports® that specific pneumococcal polysae-
charide will cause contraction and desensitization of uterine horns of passively
sensitized guinea pigs. The data further show that this desensitization is
transient. Resensitization is complete in 4 hours. It is demonstrable in lesser
degree in from 1 to 3 hours. This is in contrast to implications?-® that uterine
horns are thus permanently desensitized to a given concentration of antigen.

Dale* found that uterine horns specifically desensitized with horse serum
became partially, but not completely, resensitized after 214 hours in anti-horse
guinea pig serum. His desensitized horns, after a similar interval in Ringer’s
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solution, showed no spontaneous resensitization. The only desensitized control
horn tested for resensitization after more than 214 hours in Ringer’s solution
did not react. Dale interpreted these experiments to show passive sensitization
in vitro. Inexplicably (to him), he found that normal uteri, after 214 hours in
the anti-horse guinea pig serum, were not sensitive. The hypothesis is tenable,
therefore, that Dale was dealing with this phenomenon of spontaneous resensiti-
zation instead of, as he supposed, with in vitro passive sensitization of the excised
uterine horn of the guinea pig.

Experimental explanation of this spontaneous resensitization has not been
attempted. Antigen-antibody combinations (precipitates, and so on) have
been reversed by heat,'® alkali,’* salts,’*'? and excess of antigen.’® These con-
ditions are not present in the Tyrode hath.
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Fig. 1.—Illustration of specific desensitization (Method 2), spontaneous resensitization,
and re-desensitization. 8p. Hap. = specific hapten; Non Sp. Hap. — nonspecific hapten.

Top row: 3 full and 2 slight specific contractions, at 10 minute intervals, followed by
desensitization.

The horn relaxed in fresh Tyrode’s bath after each reaction to hapten.

Bottom row, after 4 hours and 5 minutes in Tyrode’s solution: no reaction to nonspecific
hapgen, full response to specific hapten, slight specific contraction, desensitization, full response
to histamine.

One can postulate that the hapten-antibody combination is less firm than
the antibody-tissue union. Sufficient hapten could thus be released to the bath
in 4 hours to free enough antibody-tissue combinations to react fully with new
hapten. This should be suseeptible to proof.

The experiments were handicapped initially by the development of hyper-
reactivity of the excised horns, followed by their death. This was traced to a
relatively rapid inerease in the pH of the Tyrode solution when compressed air
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was used to aerate the bath. When a 95 per cent O, - 5 per cent CO, mixture
was substituted, the approximate pH 7.4 was maintained for hours. Thereafter,
all initially sensitive horns maintained an almost uniform reactivity for the
duration of the individual experiments (Table I). No effort was made to see
how much longer the horns would remain reactive. Sustained allergic reactivity,
plus the phenomenon of resensitization, should increase the usefulness of excised
uterine horns as experimental tools.

CONCLUSIONS

1. Pneumococeal polysaccharides, specifically, elicit contractions of, and
desensitize, excised uterine horns of passively sensitized guinea pigs.

2. After 4 or more hours in Tyrode’s solution the uterine horns become
fully resensitized and react fully to the readdition of the original concentration
of the specific pneumoeoccal polysaccharide. In other words, desensitization
of uterine horns, as deseribed, is transient.

3. This sequence of desensitization and spontaneous resensitization was
repeated 2 or more times in the same horn.

4. It is believed that Dale’s observation of the reappearance of sensitivity
in uterine horns in immune serum baths may have been due, in part, to spon-
taneous resensitization.

5. Sustained specifie allergic reactivity for 12 hours or longer in Tyrode’s
bath aerated with 95 per cent O, - 5 per cent CO,, plus the phenomenon of
spontaneous resensitization after desensitization should increase the usefulness
of excised uterine horns as experimental tools.
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