Gelatin-induced T-cell activation in
children with nonanaphylactic-type
reactions to vaccines containing gelatin
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Background: Many cases of anaphylactic or nonanaphylactic
reactions have been reported to measles-mumps-rubella vac-
cine or its component vaccines that contain gelatin as a stabi-
lizer. Increased levels of specific IgE antibodies to gelatin have
been reported in children with anaphylactic reactions. Howev-
er, IgE is not increased in cases of nonanaphylactic reaction,
and the mechanisms of the reaction are still controversial.

Abbreviations used

MMR: Measles-mumps-rubella
DPT: Diphtheria-pertussis-tetanus
JEV: Japanese encephalitis vaccine

Objective: The study was aimed to elucidate the relationship increased in such patients, the hypothesis that the reaction
between nonanaphylactic reaction and gelatin. is caused by gelatin in vaccines remains controversial.
Methods: We investigated in vitro induction of activated memo- In this study, to elucidate the relationship between gelatin
ry helper T cells (CD4CD25*CD45RO* cells) in response to and nonanaphylactic reactions, we investigated the in vitro
gelatin in children with nonanaphylactic reactions to vaccines activation of T cells in response to gelatin in children with
containing gelatin. nonanaphylactic reactions to vaccines containing gelatin.
Results: In patients with delayed-type sensitivity to gelatin con-

firmed with a positive skin test response, CDACD25*CD45R0O* METHODS

cells were significantly more strongly induced in culture contain- .

ing gelatin than in control cultures. However, there was no signif- SUbIeCts

icant difference between cultures with gelatin and those with Seventy-six children who had nonanaphylactic reactions after
control solvent in patients without reactions after vaccination. Of ~ immunization with vaccines containing gelatin were included in the
76 patients with nonanaphylactic reactions after immunization study. The children were brought to the immunization department of
with vaccine containing gelatin, 61 had an increased lymphocyte ~ Mie National Hospital or other hospitals because of unexpected reac-
stimulation index to gelatin versus control children. tions, such as local swelling, systemic rash, and fever, that occurred 3
Conclusion: These results suggest the possibility that nonanaphy- to 48 hours after inoculation. The patients were 38 boys and 38 girls
lactic reactions to gelatin-containing vaccine in Japan might be ranging in age from 5 to 85 months (mean age + SD, 26.0 + 17.2
mediated by delayed hypersensitivity reactions against gelatin. (J ~ months). Symptoms were characterized by local redness and swelling
Allergy Clin Immunol 1998;102:1028-32.) at the injection site only (12 patients); generalized skin rash only (17

patients); local redness, swelling, and rash (28 patients); local redness,
Key yv_ords:Vaccine, gelatin, adverse reaction, delayed-type hyper- qyelling, rash, and fever (9 patients): rash and fever (6 patients); local
sensitivity, memory T lymphocyte, CD25, CD45RO redness, swelling, and fever (1 patient); rash with mucous membrane
involvement (1 patient); and rash and stridor (2 patients). The skin
Anaphylactic reactions rarely occur after administra-rashes were characterized by fine discrete pink-red macropapules. The
tion of measles-mumps-rubella (MMR) vaccine or any oftime from symptom onset to resolution was ranged from 1 to 5 days
its component vaccines. The recent literature contains (median, 3 days), with one exception (20 days) with rash and mucous
single report on a patient with an anaphylactic Sensitivit&membran'e inyolvement. Thirty-three patients did nqt rquire trgat-
to gelatin who had an anaphylactic reaction after adminment. Thirty-five patients were prescribed oral antihistamines. Five

istration of MMR vaccine. In addition, increased levels of SU%6Cts with fever, 1 subject with rash and mucous membrane
) ’ . involvement, and 2 subjects with rash and stridor were hospitalized.

SpQCIfIC IgE antibodies to gelatin have be,‘en reported ”Forty—one of the 76 children had received measles vaccine, 12 had
children who have had anaphylactic reactions to meaSIEreceived rubella vaccine, 9 had received gelatin-containing DPT vac-

and mumps vaccines containing gel&tiflowever,  cine, 9 had received Japanese encephalitis vaccine (JEV), 4 had

nonanaphylactic reactions, such as local swelling, sysreceived varicella vaccine, and 1 had received mumps vaccine. Five

temic rash, and fever, have frequently been encountered children who had no reactions after immunization and 9 healthy age-

these vaccines. Because IgE antibody to gelatin is ncmatched children were included as negative controls. Peripheral blood
samples were obtained from all subjects for the lymphocyte activation
assay and measurement of serum gelatin-specific IgE.

Vaccines
From the Department of Pediatrics, Mie National Hospital, Mie. Vaccines that were administered to these children were 3

Rece'v.e'j Tor publication Aug 5, 1996; revised July 13, 1998; accepted formeasles vaccines (Kitasato Institute, Tokyo, Japan; Takeda Chemi-
publication July 17, 1998.

Reprint requests: Kiyosu Taniguchi, MD, Infectious Disease Surveillancecfle In(‘:lustrles, Osaka, Japaﬁ; and Research Foundation for Micro-
Center, National Institute of Infectious Diseases, Toyama 1-23-1, Shin-bial Diseases of Osaka University, Kagawa, Japan), 2 rubella vac-

juku-ku, Tokyo, 162 Japan. cines (Research Foundation for Microbial Diseases of Osaka Uni-
Copyright © 1998 by Mosby, Inc. versity and Kitasato Institute), mumps vaccine (Kitasato Institute),
0091-6749/98 $5.00 + 01/1/93589 varicella vaccine (Research Foundation for Microbial Diseases of
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TABLE I. Results of intradermal skin test with bovine TABLE II. Time course of CD4+CD25+CD45R0O+ cell per-
gelatin in control subjects centage in control subjects
Subject After 30 minutes  After 24 hours Days of culture
1 Gelatin x0/0x0* 0x0/0x0 Subject 1 3 6 9 12
Tubercglln (x0/0%x0 0x0/10x10 1 Control - 4.39 — 6.12 NA
2 Gelatin x0/2x3 0x0/0x0 :
; Gelatin — 4.21 — 4.92 NA
Tuberculin x0/1x2 0x0/15x13 Stimulation  — 0.96 o 0.80 NA
3 Gelatin (<0/0x0 0%x0/0x0 index ' '
Tubercglln (x0/0%x0 0x0/10x9 2 Control 136 . 3.86 NA NA
4 Gelatin (x0/0x0 0x0/0x0 :
) Gelatin 1.41 — 3.31 NA NA
Tuberculin (x0/0%x0 0x0/12x11 Stimulation  1.04 . 0.86 NA NA
5 Gelatin x0/0x0 0x0/0x0 index ' ‘
Tuberculin (x0/0x0 5x6/15<20 3 Control 5.69 . o 5.48 NA
*Diameter of induration/diameter of redness (in millimeters). Gelatin 5.48 - - 4.84 NA
Stimulation  0.96 — — 0.88 NA
index
Osaka University), 2 DPT vaccines (Research Foundation for4 Control 1.41 — 2.38 NA NA
Microbial Diseases of Osaka University and Takeda Chemical Gelatin 1.65 — 2.47 NA NA
Industries), and 3 JEVs (Takeda Chemical Industries; Denka  Stimulation  1.17 — 1.04 NA NA
Seiken, Tokyo; and Kitasato Institute). All vaccines, except for the index
DPT vaccines, contained gelatin, hydrolyzed gelatin, or both as stad Control — — — 13.86 8.11
bilizers, the amount of which ranged from 0.05 to 13.5 mg per Gelatin — — — 8.29 3.21
injected dose. The DPT vaccines contained trace amounts (60 t ~ Stimulaton — — — — 0.59 0.39
200 pg/mL) of gelatin that had been introduced as contaminants index

during the manufacturing process. - - ]
NA, Impossible to analyze because few live cells remained.

Intradermal skin test

Of the 76 patients, 5 who had been brought to the department of
immunization at Mie National Hospital were recruited for skin test- cells per sample were acquired and stored as list-mode data with
ing with bovine gelatin. After informed consent had been obtained,LYSIS Il software (Becton-Dickinson). Data were analyzed with
0.02 mL of 0.4% bovine gelatin solution provided by the ResearchPaint-A-Gate software (Becton-Dickinson). Live lymphocytes were
Foundation for Microbial Diseases of Osaka University and controlgated on the basis of morphologic features (forward scatter for size
physiologic saline were applied intradermally. Five minutes, 30and side scatter for granularity). Then COD25*CD45RO
minutes, and 24 hours after injection, local redness and induratioi(triple-positive) cell percentages were calculated.
were measured. In five children who had no adverse reactions afte Activation responses were expressed with a stimulation index
vaccination, skin testing with bovine gelatin was performed in the obtained by dividing the percentage of triple-positive cells from a
same manner simultaneously with Tuberculin test. All 5 subjectsculture with gelatin by that from a control culture. Statistical differ-

had received BCG from 3 to 6 months of age. ence was evaluated by means of the Mann-Whithesst.
Measurement of gelatin-specific IgE RESULTS
antibodies Serum gelatin-specific IgE

IgE antibodies to bovine gelatin were measured with the CAP Only 3 patients had anti-gelatin IgE. Each had local
system at the National Institute of Health, Tokyo. reactions and systemic rash 4 to 6 hours after vaccination

and showed no signs or symptoms to distinguish them

Lymphocyte activation assa
ymphocy : i v ) from other patients. The level of IgE ranged from 0.72 to
PBMCs were isolated with Ficoll-Hypaque (Pharmacia, Upp- 6.32 Ua/mL

sala, Sweden) density gradient centrifugation and washed twice

with PBS and once with RPMI 1640 (Nissui, Tokyo)(.ﬁCelIs were Lymphocyte activation assay and intrader-

counted and resuspended at a concentration ok 1LG/mL in . . -

RPMI 1640 supplemented with 2 mmollkglutamine and 20% mal skin test in control subjects

autologous plasma. Cells were cultured in round-bottom plastic All subjects who had no adverse reactions after vacci-

tubes (Becton-Dickinson, Mountain View, Calif) at 0.5 mL/tube nation had negative responses to intradermal skin testing

with bovine gelatin (final concentration, 1p@/mL) or control sol- with gelatin but had positive responses to Tuberculin

vent (PBS) in a humidified atmosphere at 37°C with 5%.CO (Table 1). The time course of triple-positive cell percent-
After 1, 3, 6, 9, or 12 days of culture, the cells were spun down, theages in samples from these subjects is shown in Table II.

supernatant was removed, and the cells were washed twice with PBTripIe-positive cell percentages in cultures with gelatin

g’;z;gg“p”'%sggg;;irfr‘lrcfn?ugpeﬁitfggz?;i;%’ygﬁfgfndei':;were similar to or less than those in control cultures.
' ‘ After 12 days of culture, 4 of 5 samples did not have

jugated anti-CD4 mAbs (Becton-Dickinson). After they were washed . . . .
twice with PBS, cells were resuspended in 0.5 mL PBS. enough live cells for analysis with FACScan. The stimu-

Then samples were analyzed with a FACScan flow cytometerlation ind_ex aft?r 9' days .ran99d from 0.59 to 0.88.
(Becton-Dickinson) that was calibrated by Autocomp software with ~ The stimulation index in 9 samples from healthy con-
Calibrite beads or triple-immunostained lymphocytes. Ten thousandrol subjects ranged from 0.37 to 0.86. The geometric
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FIG 1. Distribution of stimulation index of all samples. Geometric
mean and SD in control subjects was 0.65 + 0.18. With a cut-off
value of 1.01 corresponding to mean stimulation index + 2 SDs,
61 of 76 patients with adverse reaction after vaccination had pos-
itive responses.

FIG 2. Distribution of stimulation index among the vaccine group.
The mean stimulation index and SEM was 1.59 + 0.39 with
gelatin-containing DPT vaccine, 2.15 + 0.56 with JEV, 2.31 + 0.25
with measles, 2.47 with mumps, 1.87 + 0.35 with rubella, and 2.72
+ 0.70 with varicella.

mean * SD of 14 negative control patients was 0.65 ITABLE IIl. Results of intradermal skin test with bovine
0.18. The cut-off value was set at 1.01, corresponding tigelatin in the patients
the mean stimulation index + 2 SDs.

Patient After 30 minutes After 24 hours

Lymphocyte activation assay and intradermal A 0x0/0x0* 12x12/17%21
skin test in patients B 0x0/0x0 20x22/3230
Results of intradermal skin tests of the patients ar 0%%05:25 2&%?2/;(02“;5
shown in Table I1l. Four of 5 patients had negative resulte OX0/0X0 17x18/22%21

30 minutes after intradermal injection and strongly posi-

tive results at 24 hours. One patient had positive results #Diameter of induration/diameter of redness (in millimeters).

both 30 minutes and 24 hours. The time course of triple-

positive cell percentages in culture from patients are

shown in Table IV. The percentage of triple-positive cellsJEV, in 37 of 41 (90.2%) with measles, in 1 of 1 (100%)

in coculture with gelatin increased gradually. The valueswith mumps, in 9 of 12 (75%) with rubella, and in 3 of 4

were much higher than those in control cultures. The stim(75%) with varicella.

ulation index after 9 days ranged from 2.11 to 6.50. The . . .. ]

color of the medium in most cultures became completeI)ReIat'O"Sh'p betwee_n f:llnlcal_reactlons and

yellow after 9 days. Therefore the duration of culture wasthe amount of gelatin in vaccines

set at 9 days. We compared the amount of gelatin present in vac-

cines between the group with only redness and swelling

at the injection site and the group with systemic reactions
All results of lymphocyte activation assays are showrincluding rash or fever. The mean value was 2.39

in Fig 1. The geometric mean + SEM of the stimulationmg/shot in the systemic group versus 1.82 mg/shot in the

index was 0.65 + 0.05 in the control group and 2.16 tlocal group P = .0152). There was no statistical correla-

0.17 in patients. With a cut-off value of 1.01, 61 of 76tion between the stimulation index and the gelatin con-

(80.2%) patients with adverse reactions after receivingent of vaccines (Table V).

gelatin-containing vaccines had positive results. Relationshib b linical . d
The distribution of the stimulation index in each vac- helationship between clinical reactions an

cine group is shown in Fig 2. The geometric mean ipreviqu_s immur}ization history with gelatin-

SEM of the stimulation index in patients with nonana-c¢ontaining vaccines

phylactic reactions after vaccination was 1.59 + 0.39

with gelatin-containing DPT vaccine, 2.15 + 0.56 with  All but 1 subject with nonanaphylactic reactions to

JEV, 2.31 + 0.25 with measles, 2.47 + 0.0 with mumps,vaccines had at least 1 previous immunization with a

1.87 + 0.35 with rubella, and 2.72 + 0.70 with varicella. gelatin-containing vaccine before the current episode.
Positive results were obtained in 4 of 9 (44.4%) childrerOne subject who had a generalized skin rash after prima-

with nonanaphylactic reactions after vaccination withry immunization had no increase in lymphocyte stimula-

gelatin-containing DPT vaccine, in 7 of 9 (77.7%) with tion index in response to gelatin. The mean number of

Lymphocyte activation assay
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TABLE IV. Time course of CD4+CD25+*CD45R0* cell per- TABLE V. Stimulation index in 3 groups by gelatin con-
centage and stimulation index in patients with positive tent in vaccine
skin test responses

Gelatin content (mg/shot)

Days of culture

<1.0 1.0-2.0 >2.0
Patient ! 3 6 ° 12 Stimulation index 1.87 +0.39  2.00+0.41 2.17+0.26
A Control 141 — — 4.85 NA (mean * SE)
Gelatin 2.64 — 4.64 31.54 48.21
Stimulaton ~ 1.87 — — 6.50 — <1.0 vs 1.0-2.0P = .6908.
index 1.0-2.0 v&22.0,P = .2519.
B Control 220 — — 511 NA  1Ovs=20.P=.2033.
Gelatin 2.38 — — 13.65 35.72
Stimulation 1.07 — — 2.67 — TABLE VI. Stimulation index in 3 groups by doses of pre-
index vious immunization with gelatin containing vaccines
¢ Control 821 - 3.64 NA NA Doses of immunization
Gelatin 2.20 — 6.04 8.97 16.80
Stimulation 0.68 — 1.65 — — 1-2 3-4 25
index Stimulation index 1.31+0.24 2.33%0.34 218+0.28
D Contrpl — — 4.38 9.10 — (mean + SE)
Gelatin — — 6.28 19.23 —
Stimulation — — 1.43 211 — 1-2 vs 3-4pP = .1975.
index 3-4 vs=5, P = .5547.
E Control 2.38 — — 3.91 NA 1-2 vs25, P = .0361.
Gelatin 2.23 — — 18.51 26.50
Stimulation 0.94 — — 4.73 —
index

report from Japan describes increased levels of specific
IgE antibody to gelatin in children with anaphylactic reac-
tions to measles and mumps vaccines containing gélatin.
In nonanaphylactic reactions IgE antibody is not
doses of previous immunization with gelatin-containing detectec?3 The mechanism of the reaction and its rela-
vaccines was 3.6 (range, 1 to 8 doses). There was no sttionship to gelatin are not clear. A report from the
tistical difference in the number of doses of prior vac-Immunization Research Grotiguggests that type IV
cines between the local reaction group and the systemihypersensitivity to gelatin might play a role in nonana-
reaction group (4.8 vs 3.5 dos€ss .1246). phylactic reactions on the basis of positive gelatin-
Subjects who had more previous immunization dosesinduced lymphocyte proliferation assays.
tended to have higher stimulation indices (Table VI), but Several methods for detecting the response of lympho-
a statistical difference was found only between groups ocytes to allergens or other antigens have been reported for
1to 2 and over 5 doses. investigating the role of cellular immunity in hypersensi-
tivity reactions or host defense to viruses. The blastogen-
DISCUSSION esis reaction, IL-2 responsiveness, and phenotypic change
Recently, many cases of anaphylactic or nonanaphylactiwith activation of lymphocytes are used to detect the
reactions to MMR vaccine or its component vaccines haveesponse of lymphocytes to specific antigeis.
been reported. According to reports from the Immunization The cells that play a major role in delayed-type hyper-
Research Group granted by the Ministry of Health and Welsensitivity reactions seems to be activated, memory,
fare of Japan, anaphylactic reactions to measles vaccirCD4* T lymphocytest CD4* T lymphocytes have been
occur after 1 of every 467 vaccinations, and nonanaphylacfound to be the dominant cell type in delayed-type
tic reactions occur after 1 of every 59 vaccinations. In addihypersensitivity reactions induced by purified protein
tion, anaphylactic reactions to rubella vaccine containingderivativel? Several studies show that CEBD45RC
gelatin occur after 1 of every 50 vaccinations, and nonanalymphocytes infiltrate inflamed tissue in vi¥8 After
phylactic reactions occur after 1 of every 17 vaccinationsintradermal allergen injections, analysis of skin biopsy
However, neither anaphylactic nor nonanaphylactic reacspecimens at 24 and 48 hours reveals that mostt CD3
tions have occurred with rubella vaccine without gefatin. cells are CD# and express an increased level of IL-2
The MMR vaccine and some of its component vac-receptors (CD25) and HLA-DR antigeHs.
cines, varicella, JEV, and some of the DPT vaccines ir Therefore we hypothesized that immunologic memory
Japan contain gelatin or hydrolyzed gelatin as a stabilizselects and activates the clone responsive to gelatin when
er. Two DPT vaccines contain trace amounts of gelatin aperipheral blood lymphocytes are cultured with gelatin,
a result of the manufacturing process. whereas other clones undergo cell death. We studied the
One report from the United States describes a chilcinduction of activated CDLD45RO cells by coculture
with an anaphylactic reaction to MMR vaccine whose with gelatin in patients with nonanaphylactic reactions
serum contained specific IgE antibody to geldtih.  after injection of vaccines containing gelatin.

NA, Impossible to analyze because few live cells remained.
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Patients with positive skin test responses at 24 hourfew cases with adverse reaction at their primary immu-
seemed to have a delayed-type hypersensitivity to gelatimization in the group with nonanaphylactic reactions.
With the in vitro lymphocyte activation assay, This implies some role of previous immunization in
CD4*CD25'CD45RO cells were significantly more adverse reactions. Because it is known that many pre-
strongly induced in coculture with gelatin than in control cooked baby foods contain gelatin, how children are sen-
cultures with PBS. Only 2 of 36 (5.5%) patients tested foisitized by gelatin is still a subject of debate.
B-lactoglobulin—induced lymphocyte activation had positive  Our findings show that 80% of patients with nonana-
responses, which indicated that these responses to gelatinphylactic reactions to vaccines containing gelatin have
patients were not nonspecific reactions (data not shownpositive lymphocyte responses against gelatin in vitro.
We speculate that a T-cell clone with immunologic memoryAlthough the mechanism of nonanaphylactic-type reac-
to gelatin causes positive skin test responses to gelatin. tions to vaccine is still controversial, gelatin should be

A correlation between a positive skin test response andonsidered as one of the antigens evoking delayed-type
a positive in vitro lymphocyte activation assay result wasadverse reactions after immunization.
not ,Conﬂrm,Ed in all patlent,s' However, O,n the other hand, We thank the physicians for their help in sample collection. We
subjects without any reaction to a vaccine showed N€J&so thank Dr Masahiro Sakaguchi, National Institute of Health,

tive skin test responses to gelatin and positive Tuberculigapan, for measurement of specific IgE to gelatin, and the Research
test results. These control subjects showed no increase fundation for Microbial Diseases of Osaka University for provid-

CD4+*CD25*CD45R0 cells in gelatin cultures compared ing us with bovine gelatin solution.
with control cultures. From these observations we infer
this assay system will be of use for detecting delayedggrerences

type hypersensmwty to gelat'”' o . . 1. Kelso JM, Jones RT, Yunginger JW. Anaphylaxis to measles, mumps, and
In this StUdy apprQX|mater 8(_)/0 of pat_le_nts W|th_ rubella vaccine mediated by IgE to gelatin. J Allergy Clin Immunol
nonanaphylactic reactions to vaccines containing gelatin  1993;91:867-72.
had positive |ymphocyte activation responses againstZ. Sakaggchi M, Ogura‘H, Inoue S. IgE antibody to gelatih in children With.
gelatin. It seems that the gelatin contained in vaccines :rr::iigti%“s’egﬁggs to measles and mumps vaccines. J Allergy Clin
plays some r0|.e n nor!anaphylactlc reactions to VaCCIr.]eS. Yamanaka T, Kumagai T, Wataya Y, et al. Gelatin allergy in cases with
In the systemic reaction group the amount of gelatin  adverse reaction after immunization [in Japanese]. In: Takenaka K, edi-
administered was more than in the local reaction group. tor. Reports of immunization research group. Immunization Research
Although we did not study whether an increased lym- =~ =enter a_”? Nty Ef ?es\'ltht a”dYWet'falfe gflJf_Pa”? 1990 P 34654,
phocyte stimulation index to gelatin will predict who will ™ EE & R e mmunization in Japancse).
have a nonanaph.yllacu(? reaptm_n to vaccme,. 2 patients SUg- Takenaka K, editor. Reports of immunization research group. Immuniza-
gested such a clinical lmpllcatlon. Both children showed tion Research Center and Ministry of Health and Welfare of Japan; 1996.
positive lymphocyte-activation responses to gelatin after p- 341-5. ' . ) '
they had experienced nonanaphylactic reactions aftep: 92 H. Kondo N, Fukutomi O, Shinoda S, Orii T. Interleukin-2 pro-
. . L. . . duction of lymphocytes in food sensitive atopic dermatitis. Arch Dis
measles vaccination. One individual later received immu-  ~i4 1992:67:280-4.
nization with rubella vaccine containing gelatin at anothers. agata H, Kondo N, Fukutomi O, Shinoda S, Orii T. Effect of elimination
clinic and experienced fever and generalized skin rash. By diets on food-specific IgE antibodies and lymphocyte proliferative
contrast, another child who received nongelatin-contain- responses ;0 fl‘l’Od antigjezﬁ in atgil?ic Idefma“tlisl gggznligghgﬁng sensi-
. . . - ivity to food allergens. ergy Clin Immuno ;91:668-79.
Ing rubglla vacung at our clinic had no z?ldverse reaCtlonT Kondo N, Fukutomi O, Agata H, et al. The role of T lymphocytes in
We be“_eve tha_t children WhO_ have exp_enencec_i a nonana- patients with food-sensitive atopic dermatitis. J Allergy Clin Immunol
phylactic reaction to a gelatin-containing vaccine should 1993;91:658-68.
be evaluated for lymphocyte stimulation assay and gelatins- Noma T, Mori A, Yoshizawa I. Inductipn of aIIergen?spef:ific !L-2 respon-
specific IgE before another immunization. Because 1 sub- siveness of lymphocytes after respiratory syncytial virus infection and
. . L . . prediction of onset of recurrent wheezing and bronchial asthma. J Aller-
ject found in another clinic had an anaphylactic reaction gy Clin Immunol 1996;98:816-26.
after skin testing with gelatin, we do an in vitro assay first. 9. ito m, Nakano T, Kamiya T, et al. Activation of lymphocytes by Varicel-
Skin testing is then applied if the result of the in vitro assay la-Zoster virus (VZV): expression of interleukin-2 receptor on lympho-
is unclear. In children with positive test responses to ‘:\;’Fest"“"t;’id "'\‘;:tthiv a"T“gKe”-,J'”:TC;D;S LS8 Ol
gelatin, gelatin-free vaccine should be considered. " of mterlukin 2 receptor and CDASRO antigen on ymphocytes from chil
) Vaccm_es contain many antigens that m'ght evoke a"e_r' dren with acute lymphoblastic leukemia in response to cytomegalovirus
gic reaction. Actually, about 20% of patients had no evi-  and Varicella-Zoster virus. Clin Diagn Lab Immunol 1995;2:381-4.
dence of gelatin hypersensitivity. Eighteen of 40 (45.0%)1. Werfel S, Massey W, Lichtenstein LM, Bochner B.S' Preferential'recruit—
subjects tested for ovalbumin-induced Iymphocyte activa- ment of activated, memory T lymphocytes !nto sk|n_ chamber fluids duf-
. L . ing human cutaneous late-phase allergic reactions. J Allergy Clin
tion assay showed positive responses. Recent studies tend ., .unol 1995:96:57-65.
to agree that egg sensitivity is unrelated to adverse reags. Bos JD, Kapsenberg ML. The skin immune system: progress in cuta-
tions to vaccine. More investigation will be required to  neous biology. Immunol Today 1993;15:75-8.
clarify the allergen evoking hypersensitivity reactions. 13 f!c'@r '-j#"?h'mm‘l’ T Sfm"hk_c":' W,amgc" IFFA'NB‘:IChGIVQEfQZ’g To6s
. . . is an adhesion molecule for skin-homing T cells. Nature ;349:796-9.
In 'thIS Stu,dy fa" SUb,JeCtS except 1 had E,it,leaSt 1 p_re\”14. Frew AJ, Kay AB. The relationship between infiltrating GDympho-
ous immunization with a gelatln-contalmng vaccine cytes, activated eosinophils, and the magnitude of the allergen-induced

before the current episode. In other words, there were late-phase cutaneous reaction. J Immunol 1988;141:4158-64.
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