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Perilla seed allergy in children: Cosensitization and cross-reactivity with

sesame seed
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Purpose: Perilla seed (PS) is the most common cause of seed-induced anaphylaxis in Korean children, but the reports on PS allergy,
including phenotype and cross-reactivity, are rare. The aim of this study is to assess the clinical characteristics of PS allergy and inves-
tigate cross-reactivity with sesame seed (SS).

Methods: Through a retrospective medical record review, patients with clinical PS allergy were identified in a single tertiary hospital.
Clinical characteristics of allergic reaction upon exposure to PS and SS, results of skin prick test (SPT) to PS and SS, and the levels of
serum SS-specific immunoglobulin E (SS-sIgE) were investigated. Cross-reactivity between PS and SS was studied using IgE enzyme-
linked immunosorbent assay (ELISA) inhibition.

Results: The median age of 34 PS-allergic children was 41.5 months (range, 10 months to 12 years), and the proportion of anaphy-
laxis upon exposure to PS was 29.4% (n=10). The PS SPT was positive in 94.1% (n = 32) with the median wheal size of 6.25 mm. Among
PS-allergic children, the percentages of patients with positive symptoms, negative symptoms, and indeterminate symptoms upon
exposure to SS were 8.8%, 41.2%, and 50%, respectively. Out of 14 PS-allergic children who were tolerant to SS, positive sensitization
to SS was noticed in 78.6% by serum SS-sIgE, and 57.1% by SS SPT. Partial cross-reactivity between PS and SS was identified in IgE
ELISA inhibition.

Conclusion: This study reported the clinical profiles and SPT results in a relatively large number of PS-allergic children and identified
the partial cross-reactivity between PS and SS for the first time. (Allergy Asthma Respir Dis 2022;10:110-117)
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Plantae Plantae
|
Magnoliopsida ‘

Lamiales Order Lamiales

Pedaliaceae "a Lamiaceae

Sesamum Genus Perilla

Sesamum indicum Species  Perilla frutescens

Class Magnoliopsida

Fig. 1. Botanical classification of perilla and sesame.
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Table 1. Demographic characteristics and symptom details of 34 children with perilla seed allergy
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Group Patient No. Age(mo)  Sex Allergic history Other food allergy Symptom details upon exposure to PS  Types of PS exposed
Group A 1 67 M AD, FA TNs Skin 0il
(n=3) 2 45 F AD, FA Crustaceans Skin Seasoned vegetables
3 46 M AR, FA TNs Anaphylaxis (Skin, GI) Soup
Group B 4 49 M FA TNs, Salmon Anaphylaxis (Skin, Gl) Porridge
(n=14) 5 36 M AD, FA HE, PN, TNs Skin Seasoned vegetables
6 18 M AD, FA HE, PN Skin Soup
7 61 M AR, AD, FA HE Skin Soup
8 58 M AR, AD, FA TNs Skin Seasoned vegetables
9 28 F AR, FA TNs Skin Soup
10 58 F FA PN Skin Unknown
1 35 M AD, FA Crustaceans Skin Soup
12 22 M AD, FA HE, Wheat Skin Seasoned vegetables
13 91 M AR, FA HE, PN Skin Soup
14 23 F FA HE, Banana Skin Powder
15 35 F AD None Skin Seasoned vegetables
16 37 F AR, FA CM, HE, PN, TNs, BW Unknown Soup
17 15 M AD, FA CM, HE Anaphylaxis (Skin, Resp) Seasoned vegetables
Group C 18 30 M FA TNs Skin Powder
(n=17) 19 48 M None None Anaphylaxis (Skin, Resp, GI) Soup
20 41 F AD, FA ™M Skin 0il
21 57 F FA HE, CM, Barley, Kiwi Skin Seasoned vegetables
22 122 F FA PN Anaphylaxis (Skin, Resp) Soup
23 52 F FA PN, TNs Skin Unknown
24 b3 M AR, AD, CU, FA HE, TNs Skin Seasoned vegetables
25 32 M AD, FA HE Anaphylaxis (Skin, GI) Soup
26 31 M FA HE, PN, TNs, Fish Anaphylaxis (Skin, Resp, GI) Seasoned vegetables
27 46 M AR, AD, FA HE, PN, TNs, Fish, BW Skin Seasoned vegetables
28 80 F AD, FA Fish, BW Anaphylaxis Unknown
29 42 M AS, AR, OAS, FA HE, CM, Plum, Watermelon Anaphylaxis (Skin, Resp) Seasoned vegetables
30 33 M AD, FA M Skin Soup
31 3 M AR, FA CM, HE Skin Soup
32 10 M FA HE, TN, Crustaceans, Fish Gl Soup
33 14 F AD None Anaphylaxis (Skin, Resp) Seasoned vegetables
34 12 M AS, AR, AD, FA HE, PN Skin Powder

Group A: symptom (+) to PS and symptom (+) to SS; group B: symptom (+) to PS and symptom (-} to SS; group C: symptom (+) to PS and symptom unknown to SS.
PS, perilla seed; AD, atopic dermatitis; FA, food allergy; TN, tree nut; Gl, gastrointestinal; AR, allergic rhinitis; HE, hen’s egg; PN, peanut; CM, cow's milk; BW, buckwheat; Resp,
respiratory; CU, chronic urticaria; AS, asthma; OAS, oral allergy syndrome; SS, sesame seed.
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4. IgE ELISA & ELISA AX| AI™
Coating buffer (0.1 M carbonate buffer, pH 9.6; Sigma, St. Louis,
MO, USA)E AF8-319 5 pg/mLE 3]45+ E7) 292 immuno-
ELISA Plate (Nunc, Denmark)—l well 100 pLA] E-351] 4°C
oA 16A17F E-QF HE2FAZ] &, A& 2H(0.05% Tween-20 in PBS,
pH 70022 53] A1l &8 a3t vh3-2 2AI517] $18) assay
diluent (10% fetal bovine serum in PBS) 2 A1-2-0] 4] 2A| 7+ HH-&-A]
71 3 53]of| AA MZ 53Tk o710] assay diluentof| 1:102] B]- &=
_]/‘461— ML 27] 22} 121 ZF2Fe] EH-S plate well F 100 pL
2 o] 4°Col 4] 16417t HEG-A]7] AL, 0] 5 THA] 53] A| 23t 5 )4
% Biotinylated human anti-IgE (Vector Laboratories, Burlingame,
CA, USA)$} streptavidin-HRP (BD PharMingen, San Diego, CA,
USA)E 2} wellof] gof A-oflxf 147 HE-5-3E 5 73] Al A5}t
71 3 TMB (3,3',5,5"- tetramethylbenzidine; BD PharMingen)E
Z71sto] HES-AIZ1 3 stop solution (2N H,SO4)E- 50 pL of vE

Table 2. Concurrent allergic diseases of 34 children with perilla seed allergy

Concurrent allergic diseases No. (%)
Atopic dermatitis 18(52.9)
Asthma 2(59
Allergic rhinitis 11(32.4)
Chronic urticaria 1(2.9)
Oral allergy syndrome 1(29)
Known FA (other than PS) 31(91.2)
Known FA (other plant foods) 14(41.2)
Family history of allergic diseases 17 (50)
FA, food allergy; PS, perilla seed.
4: Skin+Resp
3: Skin+Gl
2: Skin+Resp+Gl
1: Details not recorded
Mostly skin
symptom only
80
67.6
60
8 40
294
20
29
0 I
Anaphylaxis Nonanaphylactic ~ symptom details

allergic reaction

not recorded
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Fig. 2. Clinical manifestations of perilla seed allergy. (A) Presenting symptoms upon exposure to perilla seed. (B) Symptom onset time after perilla seed exposure. Gl,

gastrointestinal; Resp, respiratory.
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Table 3. Results of skin prick test, IgE-ELISA OD value, total IgE, and serum sesame-sigE in 34 children with perilla seed allergy

PS SS -
Goup  PatientNo, "9 aLSPT Wheal size Wheal size VHV'EQZTS'EZ WheNa/ISsize ElEng)  (elldE  SEEIEELE
(mo)  SPTresults SPT results (kU/L) (kUa/L)
(mm) (mm) (mm) (mm)
Group A 1 68 + 5x5 + 5x5 7x7 0x0 2247 209 0.34
(n=3) 2 45 - 3x3 - x1 6x6 2x2 : 11 0.15
3 59 + 3x3 - 1x1 3x3 0x0 1585 517 030
Group B 4 64 + 13x10 + 8x6 4x3 1x1 1633 595 13.10
(n=14) 5 37 - 8x8 - 8x7 6x6 1x1 : 236
6 45 + 8x7 + Bx4 6x4 0x0 : 651 9.40
7 61 + 12x8 + 5x3 Bx4 1x1 : 1516 7330
8 58 + 5x5 + 5x5 5x5 1x1 0.448 2,810 141
g 41 + 8x7 + 5x4 8x5 0x0 : 93 0.36
10 58 + 4x4 + 4x4 7x6 1x1 : 247 176
11 35 + 7x7 - 2x1 8x5 0x0 : 787 10.30
12 22 + 13x7 - 2x2 127 0x0 : 219 570
13 92 - 1x1 - 2x2 7x6 1x1 0476 361
14 23 + 4x4 - 1x1 Bx5 0x0 : 108 4.46
15 35 + 4x4 - 0x0 5x4 0x0 : 34 0.05
16 39 + 7x6 + 4x4 Bx5 1x1 : 554 219
17 78 + 12x8 - 2x2 5x4 1x1 : 99 087
Group C 18 31 + 4x3 - 2x2 7x5 1x1 : 354 0.05
(n=17) 19 61 + 11x6 - 2x1 5x5 Tx1 0.301 557 047
20 Y + 4x3 : : 7x6 0x0 0.148 4 0.03
21 57 + 7x5 : : 5x5 2x1 0.166 1,128 37.70
2 122 + 5x4 : : 6x6 0x0 : 5,001 2.08
23 52 + 23x9 + 9x8 11x10 x1 0626 797 2860
24 77 + 13x6 + Tx7 8x6 0x0 . 653
% 44 + 4x3 + 7x7 4x4 Tx1 : 1433 0.71
2% 2 + 5x5 + 7x6 8x8 0x0 : 5000 >100
27 47 + 12x8 + Bx4 7x7 2x2 : 660 11.00
28 83 + 9x7 + 6x6 6x6 1x1 1718 1713
29 45 + 7x6 - 3x3 3x3 x1 : 175
30 34 + 3x2 + 3x3 4x3 0x0 0.495 100 250
31 %3 + 5x5 - 2x2 5x5 1x1 : 264 0.74
2 2 + 4x3 - 1x1 4x2 1x1 : 2,167 1050
3 14 + 4x3 - 0x0 4x4 0x0 0.023 17 029
34 16 + 7x6 - 0x0 Bx5 0x0 : 1367 0.84

Group A: symptom (+) to PS and symptom (+) to SS; group B: symptom (+) to PS and symptom (-) to SS; group C: symptom (+) to PS and symptom unknown to SS.
IgE, immunoglobulin E; ELISA, enzyme-linked immunosorbent assay; OD, optical density; SPT, skin prick test; PS, perilla seed; SS, sesame seed; N/S, normal saling; sIgE, specific IgE.
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oA A ml= S A=
737} 13%(38.2%) 2. 2 71 Weken E7) $hG- U] Fejrt
127(35.3%), 70715 37(8.8%), 5712 27 (5.9%), S/ 17(2.9%)
£0I903L, wEE A1EL) F7E BT 4 gl A= 3(6.8%)

6]%JtH(Table 1).

5 22 gy wEH

3. Eriz|=7] St off o &7 S| IgE 5

SR 3} F
A= 315(8.8%, AT, L7 ’“H Bol| = ZA}
(41.2%, B3), T7HE Hol R 2] YA 2 H of gt Aol &l
E|2] 2 B = 177(50.0%, Ch)ol3itk % 7l B0l IgE 52
HALE A8t 3Ak= 297019 O (AL 37, Bt 127, Gtk 14%),
A, B, Citol|A9] @3 27l Bl IgE 529 S9gtAHEH )2
A2 0.30 KUa/L, 3.33 (1.01-10.08) kU,/L, 1.46 (0.43-15.40)
KU,/Lo]STH(Table 3). Z7l o) RebbA S-S APt 34} 2= &
3190 IL(ATE 31, Bt 14, it 14%) 7K T ETARA ol A]
OFAJS HOl HI RS At B, Gt 2 9] $H4} 4= thH] 33.3%, 57.1%,
412%33ck 5, EMLH 2 7] 32} F A A5 Folle S40] §

oJd 312} Fol| A H ) Eo] IgE S} LulEl o 1
71221 0.35 KULE 23151z 9= 78.6%, 27 T ekabAlg
oA ok o & Bholel A9 571%%ITHFig. 3).

4. SN, EH TS EXIAIE 2 S IgE ELISA
L2 7] A} 347 EoA] 2 A28 AR 2 S 1]

SRS Al A 3290419 4, 2%(65.9%) S0
QUL E7) A Al Aol N B WA 2719
Q7 6.25 mmSItH(Table 3).

A A% 57) 390 2 IgE ELISA HAMS Al3s]o] —z—%
E5 ZAT A F 12994 FHE FUSCHEEE 04

(020-16) %} 57} TR Bt B2 2710} T Ajo ]

100 -
2(14.3%)
80 1(7.1%)
60 L M Pos
L B Neg
40 m N/A
8(57.1%)
20 -
0

SPT Sasame slgE

Fig. 3. The proportion of perilla seed-allergic patients sensitized to sesame
seed by skin prick test (SPT) and serum sesame-slgE among those clinically tol-
erant to sesame seed. sIgE, specific immunoglobulin E; Pos, positive; Neg, neg-
ative; N/A, not applicable.
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b o138 etoliiz] 9

NeE ST Abololl A=
A HE= 194 pg/mLich S5
S7) IgE ELISA 9] o)

15
. .
= 10 r * ., .
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© .
o .
£ ) . .
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S 5r
g .
r p=0791
P=0.002
0 . . . .
05 10 15 20

ELISA-OD

Fig. 4. Scatter plot between mean wheal size in perilla seed skin prick test and
enzyme-linked immunosorbent assay optical density (ELISA-OD). PS, perilla seed.

Percent
|nh|b|t(|(;r} — FBS
o 5
=SS
== Walnut

=8= HDM

100

, - , , , Inhibitor
-20 concentration
Oug TOJ g Tpg  10pg  100pug| (ug/ml)
PS= SS=
Estimated ICso: ~ 0.056 pg/mL 194 pg/mL

Fig. 5. Immunoglobulin E enzyme-linked immunosorbent assay inhibition of perilla
seed with sesame seed, walnut, and house dust mite. The ICso values for perilla
seed and sesame seed were 0.056 pg/mL and 194 ug/mlL, respectively. FBS, fe-
tal bovine serum; PS, perilla seed; SS, sesame seed; HDM, house dust mite.
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