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Table 1 Patients used in these studies

Case | Age Sex Antigen | RIST(PRU/ml) | RAST(PRU/ml)  score Symptoms
1 lyr Male Egg 175.0 Egg white 3.1 (2) | Diarrhea
7mo white Milk 0.91(2)
Soy bean 0
D1 ()
HD1 0 O
2 2yr Male Egg 33.0 Egg white 4.4 (3) | Atopic dermatitis
3mo white Soy bean 0
D1 5.0 (3
3 5yr Male Soy 175.0 Egg white 0 (0 | Wheezing
4mo bean Soy bean 1.3 (2) | Rhinitis
D1 0
D2 0 O
4 lyr Male MA-1 6.2 Egg white 0 (0) | Diarrhea
milk Soy bean 0 (0| Atopic dermatitis
Milk 0
D1 0 W
D2 0 W
5 5mo Male Milk 14.1 Egg white 0 (0 { Vomiting
Milk 1.1
D1 (N ()]
D2 0 @
HD1 0 W
HD2 0
6 lyr Female | Milk 64.3 Egg white 3.9 (3 | Urticaria
6mo Milk 0 (0D | Atopic dermatitis
Soy bean 0
D1 0
HD1 0 W
7 2yr Male Milk 7.8 Egg white 0 (0 | Vomiting
imo Milk 0 (0 | Diarrhea
Soy bean 0 W
D1 0 W
D2 0
HD1 0
8 9yr Male Soba 1718.0 Egg white 0 (0 | Cough
1lmo Milk 0 W
Soy bean 0o
Soba 0
D1 17.5 (4)
HD1 6.3 (3
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¥-hgEbh T, WHIEX T %RASTE3.1
PRU/ml(score 2), 4FLicxt4 % RAST 20.91PRU/
ml (score2) THote., 2T, BT HPAXHID
A ERIT - e EOE S LIELIETHALEAL,
SROIETR & FERER OGN~ Ligd o7z, fEHI 2
2, 2E3AAOBRT, AR1IAARLHHEBRELL
5, MESRAOBSHKREHEEL, 62 DK
w7 bR LB SR, BIRERLA L
B—Eb L, BEATHRBRLE S, £KR6 DA
DB IIE X3 % RAST 23 score 3TH - fcicd LA
BIIDELBRERT> T\ e, LaL, HOELERE
®% L BT TR PO LELEHERL, B
DIERL & BERERN—F Lish o Tc, FEFI 354
# B OB RCHREHOEREZKIC Ledk, AIF, &
BB LA, S EEoERTRIERNIHRL
tedvote., KEsT 5 RAST #31.3PRU/ml (score
DTHote, EHLIZIBEOBRT, £#& 12 AOK
CEEES, HE, BEMCESAHEL, 7y —HKE
KLBWShie, £%6 5 BORICER T v 7 ZER
LBt v, ExokELD irsT7 v
Fo LW Eh, HAkMALs A7 KERELI, 347
TEE, EREIBRLA, 25 AREBOTHL
L, £ZT, ARIA2ZT vAX - DOEEHE
LCHAVORDMKDBILOFHRK MA-1I V2 I REAE
Xhi-aiElrE 27, ELISARKRC X282 b
MA-1: 7 X3 5% R IgE kst h, MA-1
SATTUAF—THAHI LN RBE I NI, EF
513, 57 ADBRT, £H 11 AORKCERI VY
PER LB HBEL, BA0RELD 147
7UAFE-NEbhic, £2T, 47 XBIR605Z
A7 CBEFELEBEBEL T\, 417 0BEERRZ
B3 ERD b Ty, FFCRT 5 RAST #31.1
PRU/ml (score2) THH, FOMD7 vy v/iew
3% RAST 3 3~XTO0PRU/ml (score0) TH -1,
EF 6, 1&6»ADLRT, £R4H»AENLT
v, UBESE, 7 v ¥ — SR ER L CRICERS,
BSNAHB LT\, BERER, F% BERLLY
AROERE 4 BMCHVWTHEL, HBRCER
L, 183 % AR, 4A0BRERRELEHE
L2, oo R$ % RAST (23.9PRU/ml
(score 3), 4FLicxt3 % RAST (%, 0PRU/ml(score
OTHO, FAMNT VALY v HEEEBHI IO
fo. EFITE, 2E1»BoBRCHMBL 4HOER
BT TR, BHEPEEOBENEbI, RAST Off

i, 9HE, 4Hx & TXTIRPU/ml (score 0) TH
b, BERIERVHBET2BEE LB LA TR 4N
FUAY Y EESEE oMo te, EFISIE, 9
Bll» BoBRTKEIWMBC THEREZT TV,
Rz b, v AEEREE 8 BRI & 12RFRIBIC RV
WOHERT 5 EARD B RS, RAST Ty ~ KK
% L COPRU/ml (score 0) TH b, LUIHHEEL TL
fehote, ¥, BEGE DMOENTNERBIGE
L, &7 vaAF—-LBELi,

5ok

SET- e EBFRRROEARN L HEILTOE
D THH, BERTO 2 HATL b BECUEIEET v
ALYV DRERERYBESR, 7 v A¥F-—FHEA
BLTULABEZBCRLTE, H7va¥-—FHoRks
&R LE., REFACEB»SHEEYHAL, ¥
ER2EBLIEDL, HeNTATA V7T ARLED,
¥ A v e AReE, otan = B AT,
BEBREEOBHKEAXIER L, HEXHISO,L
W, THF74FFv—vay 7 PRI TER LI
BRI L, FOREBCAA—VvHT - T AR
AlLte, AUWi-BYHIREGATHRER TR, &EnER
DBEEDOH L7, FHTUVAF—FRLA TV 5%
&3, BHATVAY VA2 Sy F =X A(BEEM
DHEIAMES AV IHBROFA XA, v AT v
F— KE7VvAF—, AT VvAF-EEbRTW
LPSIZWARZ 7 v F=F X (BEEM ALV,
FREROT7 VY v EEBEREKTI0005 CHR
L, E10kg H7=h50ml HEA LI, TAR, ~r—v
HF—FARIDEEE LI, HELL, SUREA
%, 104, 304, 1BERE, 2 BERE, 3BEM, 5K,
6 B, 8 WERN, 11RRRS, 24BERI, 48RSRIRERICE
BCBEREA L CEBRBEYIRRL, HWRT2HR

Table 2 Gradation for the number of mast cells
and eosinophils in rectal mucosal smear

Mast cell Eosinophil
(on a whole slide) (on a whole slide)
0 :0 0 0
1+ : a few cells 1+ ! a few cells
2+ > a few to 19 cells | 2+ : a few to 19 cells
3+ 1 20-29 cells 3+ :20-49 cells
4+ : over 30 cells 4+ : over 50 cells
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B, IEMmMRE A RIE L, ¥IEE%ESY Table 2 IR
Lic, ERFRABROEBKEMREE B\ THER,
P AR O RIEA88 <, SHET 5 EERER b 257,
HIEARERBE T, BONCHEYARL, BB
FRABROBE LARORETFECHE, BRNCE
B MR AT L e,

& R

fEFI 1 (Fig. DX, 28275 » 7= 20DIQ
R (BEEM *AMKREL LAV TERFERR
BE{T-, TARIOEBKEMARZ TR, £<HF%
B, IEmMEnZdbhichoich, EANGTE,LD
BB A 2 7 EClERmMRA1+, 60555 O IF BB
PI+RBREHE LD, 18075 TR, B
fa & b+ EHBICRDLNUBEHE E TR LA, &
DEFITE, EBEMRZ ToEoEIIc—KL
TAEBE ) £ HBERVHEL, RWET, KM
BERLEOERIBD LRI,

FEF 213, BWARZ 7 v F=F20IEHE (&
BER) AR L L THG ., AUEEAK, 605
B 0 IR, FEMERAHE L, 8 BERIE ¥ vkt
Lic, HERBARR IREENL OB, BHNRLOH, 9
Refltk & 0 HBASIAMA, BECBZrHBEL 3 K
TR L e,

FEFI3 X, BMAAZ S v F=FAD=L=4 (&

BEM) AMPAREL LAV, REEAESL Y
RERERSHBIL, 2~ 3ME%I< Lek, &,
S0, T, WELEDLRhI, REHL L85
BRAHBL, ZhbofERIABRBE 8 BRI%KE ©
Fefe Lic, EBMEE A £ 7 T 5 BRRIEE 5 & [T BRER,
FEMGMIRE & S 1+BEHEL, 6 BEZLE-Thi —
RRHA& L7, LosL, 10BFRBICII T UFBEER 233+ &
SECHEL, BREMERL 1+ L7, 24BE%
IFERER, RO VT ML Lk,

FEFI 43, BAER605Z 3 47 (Fig. 2a), ik MA-1
iz (Fig. 2b) o 2B8E*ACTEBSRAR YK
fTL ABREK TR DERBRE 010005 FHFR L,
RE10kg H7- 0 50ml ERBCEA L, FOREE, B
605Z : N2 AR TREBXEMIZ TR, Bk
MlaOHBIXEEA LB D ORI oTe, —F, Tk
MA-1: v 27 OATTR600H & v ITFBERMAHE LA
0, 1205 RITITE I HFERER A 8 L, BEiG AR b 4+
Lot WIRD S REBICEREE L, AEFIC
BT, ERFREABROKTH, BRERIHEBE L
ﬁw)fc.

FEF 50, EBRL CHEHENED SRk - Bk
605Z I A7 HREEREE OLO0F I HFRL THE
10kg 72 b50ml ¥ EBCHEAL, EBFERABRYHE
fTL 7, BR¥R605Z : v 7 AR O BEBHIEMEZ T
femsia o HE 0SB CE L BERDShIcDLT
Hotc, WRRBEARI V2+EBERD LA TV
2, AR TEREE st —F, TLvaArvi

180min Ghrs  6hrs ghrs  {thrs 24hrs 48hrs

Time Omin  30min  60min  120min
4+ —
Mast 3+ —
cells 2+ —
1+ —
44+ —
Eosino- 3+ —
phiis 2+ —
14+ —
Symptoms
general
malaise
itching

Fig. 1. The quantity of mast cells and eosinophils on rectal mucosal smear and clinical
symptoms in case 1 challenging egg white as antigen.
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a.
Time Omin 30min 60min 120min 180min Ghrs  Ghrs ghrs  {thrs 24hrs 48hrs
4+ —
Mast 3+ —
cells 2+ —
1+ —
4+ —
Eosino- 3+ —
phils 2+ —
1+ —
Symptoms Nothing
b.
Time Omin 30min 60min 120min 180min shrs ghrs 8hrs  1thrs 24hrs  4ghrs
4+ —
Mast 3+ —
cells 24+ —
1+ —
4+ —
Eosino- 3+ —
phils 2+ —
1+ —
Symptoms Nothing
Fig. 2. The quantity of mast cells and eosinophils on rectal mucosal smear and clinical

symptoms in case 4 challenging 605Z milk (a) and MA-1 milk (b) as antigen.

LTgEbh T 5B vy (744, SMA) &%
BEERRE D 100051 F R L, BIFR605Z 3 A7 LD
EYBEBCEALLEE S, 1EME L HEBHKEA
A7 ERIEHMEROHBENRD bht, = OIEH
MR, BABRBATATR1IEGR & TR L7, FERERIT,
BRI X D2+ THotedd, 2REMIB L D3+ b4+
HnL, 48REHIR b IFMERIIHER Lich » o, BEH,
BRRIERIFRCED bhith ot

G 6 T, A (BHHRL. 2 A B REKT1000
fECHERL, ERFRABRL T - (Fig. 3a), £k
B, EBKER 2 7 E I HUR &R 03055 2 R
a1+ BEHBEL, BEMRo HEER T, HERE
ratk 5 RERICHFERRR Y 1 + B L e, BRERT
RERBBEDLhich o tc, ERBRARTII4IAN
B 7 VvAF—ORRETH B LHMT 5 LEE
Rotetedd, BIXMEROFRARLIEIT L (Fig.
3b)., ERHEMRE CHBER, IEHMaxRoinC
EERRER LIk, BERAE 4 B Hiwe50ml okl T

WiItWHTIRDO 4 H, (FHIRRL.2) ZENERIe,
6 BE R I IR MR 31+ DI X THEB L, IFEEER b 6
R 24k ¥ CHE L., EBXEMR2
R bR, IEHMEROEAL & B K ERE
Ry@pD o, RSN, BE, F% BEfxLo
BELIHELEETHET2HIALXELL,

EG T TR, Z2MBRA2 5 9 7% RO4UHEE
BER) *BEBCEAL, 5REE»SHEBREEK
ZCHBRNL+ O LRD b i, IR 5 B
O24RFEIORIZ1+ D58 S THIR L 7o 43, 48RRI i
FRRER, WML AL T, BED, BKRE
Rx@ED e ote, ZOEFTRE, EBERARKR I
RIEHEE <, EFTREACHIGL TERRERG DD LR
Tehotcicdd, BOMNCHIVLPUR LB TE h o
o, ZTIT, SIEMEENFERABRYEIT L, T
bbb, AL TWeW50ml DR O4 9 (FBEEE
4.2) EOCES LI, TR, HEAR D120
SENLEBHBEMRZ CIHFBER S X IR R
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a.
Time omin 30min 60min 120min 180min Shrs Ghrs ghrs {1hrs 24hrs  48hrs
44+ —
Mast 3+ —
cells 2+ —
1+ —
4+ —
Eosino- 3+ —
phils 2+
14+ —
Symptoms Nothing
b.
Time Omin 30min 60min 120min 180min Shrs ghrs 8hrs {thrs 24hrs  48hrs
44+ —
Mast 3+
cells 24+ —
14+ —
44 —
Eosino- 3+ —
phils 24 —
1+ —
Symptoms
itching
eczema

Fig. 3. The quantity of mast cells and eosinophils on rectal mucosal smear
and clinical symptoms in case 6 challenging cow’s milk as by rectal challenge test

(a) and oral challenge test (b).

»bh, 3RHESCITFR, EHMERE bicd+ L
b, TERRIE T CTRfEL . 11RFRMBCIIFRRER, FE
WAL A L, PURARROBRKER IR
Dbbhlehoi,

fEGI 8 (3, ARRIOEBXEMRE CFRR, L
Wik L BB O o ke, v A HE AR 1805
B HIFERER, JERMMRERRMRL T TEHIC
Adbht, ThboMilan, 8EFMEIE—RHAL
7o b D DURERIE S B S T fo UHEIN L ASEERIAUEB L
b HE LI ot, ZOEFATRIEARHBIT
FA 1 ERD bR, ERMEMRE CHBX, BH
MRARHEE LI EXHER LK, v AA0oROBHERER
BERfT L. Tibb, miR0100% 023 (WL
FIE, Fr)1g 2K THEWTERERI L, Lok
£, BR60So# X v, ERNEM2 ciemdia,
BRIk & b EBIBAD Hh, UMUK ECHMELL, &
LIz 8 FEIRIC IR B MBRIFLRD LT,

z =

BYM7 vA¥ —DBHICK T EBEMRZOE
AR FHE S 2RI AREEOREKICOWTLUTO
BEEEE L, O AT - LEBEMRZ IR
AT 48RRI ¥ It A 5120, EBMEAERT 5,
T, EBHEOBBORIBIC LY, FEERMCH
R, EMALHET 50, QHFEARMIZL 5T
B LN HEBMBEOELL, EKIER & NG L H
Re#HRe0, 37, ARERCRIETEBHBEA~D
BRAE Mo g owTiE, 340BE (EAl1,
3, 7)) R\, FHETRRSABEAEXKYEBK
AEEALTERERIT -0, FHEK, Bk
HELLERD bhied - It (RER)., KEABRER KT
BHIBE OB R OVTIE, EF 4 3 X OFES 5 TR
LicXd7vayrviEszbhb8H Kk MA-1: vy
HHNIYEB I V2 TEBHEFTRAE O RIcOIRRTL
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T, BAIL605Z 3 A 7 THFEEER, IEmMkRo HE e
EAERD bR o, Fihe, FEM6 T, EERL
THHKERBELSEDORT 7T vAY VvV EIEXD
nizVWAE AV TRRCEBRFREC X 5 EBRE
MlazvTotk., Tihbb, BHARZ Sy F=F2A
D=x=2r (BEER) ARHEEL L TEREY R
fTLick b, FEERR, IEHmMAREEHRALLr-
7o BLEX b, ABRECRIHRIGE, FEERMID
DTl BKRER & DS T 2 HEBR RSO T
H5HTENERIN,
RELOVEBYT vAF - DHEELWCHERARLH
WHRTWI, BRABIELVEDFRABRTDH Y,
BAEOHTBIEKEROHBIZ L 57, LrL, ¥HED
1B & e HEERIE R O B O FHE IFEHE I EBHITH
hEBEATHR, ¥, BOFEABRIEREROE
BHELEY., BELE, FRAELYREBNLHERS
B L, SR boOMZ YRR LTAEY T v L
F-DBWET o719, BHOLOHFETE, SURAME
305 DA TEB X b B Lokl h O FBERBIC X
DHIFET S, Lichi-C, ERMECET 2 AR
IGRRER T X BATREME D B, 305 AR HBEIT 5
RIS > W TR T E o, 2k, HHOHETIR
REMa Y BET A N TERY, AEFCL ST
HEFS AR, ARET CHREAMNIROMKIEED
BTXBETHZENTETH 54, 24R/B L2
48RS, BRI ERR T EXRETH D, Tibb,
ZDHERHFEARMEISEO—EDLTHET S
», 00 UEOTLIBETEX RV, BADToehl
BEHRARC L 5EBEMRZE, 2L Sbl
WEERREER RS bh B 08, HEZW N oo
R AWT T -7, LicdiaT, HEERE, FER
DFB ¥ ORI D305 LA T H HIEGI 0 524K LL
FOEGIETEHETH o, BADHETIE, 1058
D> HA8EERHE ¥ CRERFICA T I2RE BRI 2 &I L
fo. FOKER, EML, 2, 5, 6, 7, 8KK\T
2, REAMNE, ENMECEBREMRZOELY
WMRATE, IWELDOEBREXBHLNTEL, D
w, BEBWLRRREOAHFERIRFEOBER L MR,
B oWwTR—DO&UE T CHEFCKRELITO> Z &H
THETH S, Lirl, EBRFEARCTIRLEOHE
YEBICEAT D, BBORATEERCEIRAE
DHENRREN B, —F, EOERLCAYIHL
TR TH A BN, YT BERRERS, L
Mo T, B, R BB LTT VA F —

BIG % ~TERMDOEE X, RAST T b5 R IgE sk
BEE SR, BEORABREYAVICEBERR
BRTRRIGHE - EE2DRD, FE, EM6RIV
FEG 7T TREBFRERBR CIRRICHEEL, MGT5E
RIER S RBD I ote, THOLOEFIGENFZRERR
X b EBREMRZ CHEVCRIENED bR, RIET
HEFREROHBE L., 202 EnbHBEOFERHE
R L DCBEBRNCIT, HIESERE Gtk T
BB EMEROMCATRARYITO CEnHEE LWL
Ezbhic,

FEF 5 Tk, FUR AR X © IFBRERD2+ Dii & TH
BLTWw, LhL, BES BRIOEBREEMKRZ T
W, R, BEEAREED LR TV END
BREBEMC7 VAY v REBRLICAEELE 2 DR
5, COREFITE, FURARICIL2{EBD bk -
TR AR AR RS ECHE L, 480
ERHEMRZ cREBMRo BB 7 v F — KIG
OFMECEETH S LATRE N, AF, B
IHEIERN, HEEBNCHFEL TR Y, Fic e
MR HBL L i\, KA CHFET 5 EmmMARE s
FAMC L Y EBEE LB T A8FIEB I T
Wiguwdy, FUR AT L 0 IFERER 2 B9 B EM T,
JEiGMRO B L ERICTH LA NETHS, T,
FEGI6, 7, 8DX5RIEMPDOKE IgE stk % Rl
#£1 5 RAST - Tl score 0DBETHLBH LML T U
NE-RIEHHERT S Z EXTRTH -, 2K
BENEB LW 7T VAF-RIEORI BRI TOK
JH% in vivo THERLTWAZ LICX B EEXZLR
5.

HEAMMC X v EBRE X 0 R, ek
BT 58F L LT, EMmila LoEsift IgE v 7
g —IRES LIRS RN IgE i i E 2 G & T
% LR, O« OWEGCEYE BRI S,
IhbooEEREYEBERE, RESCHB~NMEALY
VAF -RIGEGER T2, —F TR b
Bt S h (L EEYE I HR, FBRK, B <7
m7r—, VAR EDKEMMIELFELEL
BM7UvAF-RIGE5IERITENTRRIATL
510 v, B0 HB L EEF, H5 e
PENTHFBRERAHEEBETS W5 SEDORKRNLS, B
P BB U 7 iFBRER 0SB LA G BR < B> » T
WAHZ EAie b in vivo TORE 2D b 5H < REE &
hic,
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D PHEERT, RSl RE R GOEYC, KK 6) BT AT vAF-—02ZMW NEBZE
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7 Vv aAF¥— 37, 419-426, 1988. on experimental methodology for clinical
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20(Suppl 13), 180, 1988. additives. J. Allergy Clin. Immunol. 86,
3) Sampson, H.A.: The role of food allergy and 421-442, 1990,
mediator release in atopic dermatitis. /. Allergy 8) Romanski, B.: The pathology of food allergy

4)

Clin. Immunol. 81, 635-645, 1988,

Minor, J.D., Tolber, S.G. and Frick, OL.:
Leukocyte inhibition factor in delayed-onset
food allergy. J. Allergy Clin. Immunol. 66,

studied by gastric allergen challenge. In “Food
Allergy and Intolerance” (Ed. by J. Brostoff and
S.J. Challacombe), Bailliere Tindall, London,
pp. 917-931, 1987.

314-321, 1980, 9 MEEL  HARERELIEHmMAE KR 24,
5 #E R, BAKE, RKAE—, HE L, BB 1182-1185, 1990,

g, fi o NET vAF KRBT HER IGE, 10) ®AME, FHE— FEER, <2 Ml RR

IgG kDR H2/Hm MET7 + & —HEER e 23, 703-710, 1991,

CRTHINE - 49 - KT - & =5 R 1gG Hiff,

DIAGNOSIS OF FOOD ALLERGY BASED ON RECTAL MUCOSAL CYTOLOGY

Kiri Honma, Yoichi Kohno, Kiyomi Hirano, Naoki Shimojo, Hiroshi Suzuki,
Akira Hoshioka and Hiroo Niimi
Department of Pediatrics, School of Medicine, Chiba University

We performed rectal and/or oral challenge tests on 8 patients with suspected but unproven diagnosis of food
allergy based on detailed medical history and findings from radioallergosorbent tests (RAST). The cells appearing
in the rectal mucosal smear serially for 48 hours after allergen challenge were examined. The following results
were obtained:

1) Significant numbers of not only eosinophils but also mast cells appeared in the rectal smears after
challenges with suspected-food allergens, but not with unrelated foods. This confirmed the antigen-specificity of
the method.

2) Insome cases, the appearance of mast cells and eosinophils was bimodal, suggesting the existence of a later
allergic response in addition to an immediate-type reaction.

3) The food-specific appearance of mast cells and eosinophils was observed in association with clinical
symptoms after challenge, even in patients whose IgE antibodies to the allergen were negative or commercially
unavailable.

In conclusion, we propose that rectal mucosal cytology in conjunction with rectal and/or oral challenge tests is
a reliable and objective method to diagnose unproven or suspected food allergy.
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