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Cutaneous basophil hypersensitivity (CBH) reaction
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DRTEERLPEICIN T, £22T45HE

ENLEy FEMICCBH #E8L, REEBE
FricREL T2 8EMae, RBHELVLD
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L BERERR T2, X, EEERRERFE
BRI L AR T 2RI L, KA 5200
I HER PR SR EI R E R B ERIC T HMmERE &
& LI iFE ek, I EERRE %, Fuchs-Rosenthal
stERETEELE, X, BEELEY FOE
f o EA 1239 5 Hikifiis EA (0.25mg/ml)
TE#HL 25> =V EBRE L Y RNk L AR
RYNMEE NEERG TR L 2 & 25, 0iF
DIEHERE THRETH - 0.
% 21 CBH EERAA~NIMEEREER

BIENFHFICH#E L TRIEL 2 ELE v } D24
BrR#Ic F#Rk L 72 CBH KB RIGRATIC, 0.1ml
DEFEYEKICERL 72, 50ug, 5ug 0.5u8
0.05ug, 0.005ug D EARUNE L L THEEA
k& ERNES L, #5207%F TEERIG
PEEL, TOROEMEEERIL 2,

£ 3 RICEEEBOILFEL L IER

RIE T IRMSEIE AN IER

B b B M ARSI 4 1 mm3c #11 L 727, 0.5%
sucrose fN2.5% glutaraldehyde (TAAB) -
0.1 M cacodylate buffer ¢ 2 E:fEFiEE L,
0.1 M cacodylate buffer (=T 2 EK#L 7-.
BLI21%A R 17 4E (Polaron)ic TikERE
# 2BRAMEL, =¥/ —RH| (25, 50, 70,
80, 90% T104FE, 95, 100% 2045 M) THK
L, 7obBL a4 FioC1RBE®RL 2.
FOBRIEXHE, 7oL A XA FE
BRAMICTBEEET CERICKEL 214,
100% =~ F¥ o #fgic#% L, 30°C1H, 60°C2 H
HMEAITEEL 2, RFEHBEFEAROERI
LKB#:70l—4icT7oy 7%##1~1.5
«m ) semi-thin section * L, 0.1% F L4 ¥
> 70— (pH6.5) #eEfHT60°C, 1.5 7HF
B, F-EEICKOH I TR %5
Bt F AT D 10CHRL 2 X LV i
&Y, FRTFTHEEEL 2EFRLERL,
HEiET L 72, %L € epidermis T papilla-
ry dermis % Fig. 1 min < HE %8 A T, 1000
& (EEFEMEE) TAFSOREHREL, HNE
BOMBICHME, REFMEE & LICBR~
NZHEREBEREEL 2. —HOMKREERT
TR EIFEREIRE L L LIS EDTHRERBR Y
Frezs b2 85 L 12, CBH R GEATDEHE

* = B

Fig.1. A schema of guinea pig skin. The num-
ber of each skin layer indicates epider-
mis (1), papillary dermis or upper dermis
(2), hypodermis (3), panniculus adiposus
(fat) (4), loose connective tissue (5), pan-
niculus carnosus (muscle) (6). Circle in
the pappilary or upperdermis shows a li-
ght microscopic field which was observed.
(< 1000)

Table 1. Peripheral blood leucocyte counts
in C.B.H. reaction

Time after w.B.C Basophil Eosinophil

challenge (x10%/cmm) (/emm) (/emm)
20min 39.9+ 6.0 148+ 15 91.8+ 79
Shr 391 76 6.3x 1.9 108.3x12.2
12hr 374x11.1 82 15 122.3+20.9
24hr 42.1x15.0 16.0¢ 5.1 80.0+16.8
48hr 477 47 320+ 39 119.3x 68
g6hr 475116 11.0x 1.2 117.3£165

Number represents MeanzSEM

#iPH1288.5% 3 L 72, Fig. 2. (3 May-Gie-
msa il L 2 EERFTH B H, Fig 2alcmr
T, BHyaEL, HEEREIEZLNLM
BBz, KETEWAF 7ol —%2ET 58N
¥ELTEN, BRETIRENRWREANER
# AT BB & IFSHICERNTERTH - 12,
X, Fig.2b. iRy <, @iMFEEskiL, papi-
llary dermis (= £ &EME&L T2, X, Fig.3.
4 v 7 —Bifn24riigo CBH
K MBATTH B H%, WFEEBRIE dark blue ic,
IFELEKIS light greenic BB &N/, KICEFH
WEEEANERIZ, 7 vy 7 %70nm o) Ultra-
thin section & L, BBV 5= 24, 71 8
Bt 21T - 721%, HS-8%, H-300%
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Table 2. Skin reaction in C.B.H.

Time after
skin test (EA)

Mean cross-diameter
of redness (mm) *

Induration

20min 0 =)

Shr 0 (=)
12hr 5.0x+0.2 -)
24hr 15.1x£0.7 (=)
48hr 4.5x0.2 (=)
96hr 0 =)

*Number represents Mean=SEM for five experiments
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CBH EERIG+E£T 5 BT, BEELE
v P OERERICHIRE %59 % &, Table 2
IZRTENC, EST 5 R E Tid e ( BRIZER
HHNT, 128f%k L ) RFEHNE- & 0 LRIE
L, S5IC24M%E TENRRITERL,
ZOBEZEITTFH15.1 (SEM =+0.7)mm &%
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Fig. 4.

Total cell number in the time course of CBH reaction.

Tissue

cells, such as mast cell and fibroblast, do not increase in number
during positive CBH skin reaction. On the contrary, the number
of infiltrating cell shows a peak at 24hr. Basophils infiltrate
markedly into CBH skin after 24 hr.

EBEFHRMBIC TREL 72,
® B R &

#£18 CBHERETNLT» MIBITaRIEM
iR ETRKNEE

Bifeenty MCHE2BE5 L cBRokREL
BHmERD#EFEIZ DV Tix, Tablel (2R $40<,
ZOBMBRBICERE R EERI k72, Lrl,
HREBRIC DWW T 24 R 48 THE &
¥n(p<0.01) #RL 725, BmEREEICHTT
HIFEERN EFRITIOTNL 1 BLUT &EE
Thot, WHFERKICOWTIE—F L 2 EH)
(352 8ED - 72,

#£2# CBH RLBFrOZERIVERE & 50
FRiREZC L /et

% 21H CBH EMRICEAC 3T 5 MK

DB
CBH EMRICRANEBE A MEM %L T

vr % hair follicule, epithelial cell, vascular
pericyte Z L 72, SRS B RIBOHERS
i Fig. 4o TH 5, MBI RBFOKE
2IC—EL T, 24BFfH7£121663 & peak |ZF L,
Lig#iE L 7:, EMEFEOKRMEFMBICIZIAE
LEFDVEDH LN T v Eh b EMNES)
IBEREAREICKFL TWwbEEZLN, 22
THRHMEST HHAE & AR KR AL G AR 2 B\ 72 DR R
Bore#RE55 &, AURKSHL NEML
B> T, 24BFRIBICHRAD 846& 4 Y, LI
PEmERL 72, —FHERRCATRENL 72296
BRRE %113 438 & RiEMRIE o BERBICEREL
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Table 3. Infiltrating cell population in the time course of C.B.H. reaction
after antigen challenge

Infiltrating cells *
(% of infiltrating cells)

2:‘;2;:; Basophil  Eosinophil  Neutrophil M°"c°:|‘|"°a' Total
20min g) ((u)) (4?9;) (?s].u?) 223
Shr (0.22‘1‘) (z.1s:) (13?) (ﬁgi) 333
12hr a 1?1?) (s?u?) us‘.‘o?) (:7’:1;,) 495
24hr (?s‘.n?) (3.3:) a 3?) (?g?) 846
48hr (?sl.n::) (s—ﬁ) (s?z;) (?zi.s;) 587
96hr (;at.Js:z’) (1:3:) (u‘.s?) (ff.ﬁ) 438

* number of infiltrating cells was counted in 50 microscopic fields (X 1,000)

o> Basophil Twa I EHEbN, N6 NFMMmIH R
owo Eosinonhil 1| T p DR BHIRO S L LT, HEK,

BERERLFETH D, TN b UM% Rk
Td -7:(Table3), 727 v L ¥ —MRIEXIG
CRLEBEICES L Tw5 &2 b5 A/
AR, IR EER R CIFEEERIC OV T E DR
FEET S L, Fig.5 omd, % T
B HEE S Sam L, 205%IC3TTh o7 b

300

2004

100

Cell number/50 microscopic fields (x1,000)

0 20min Shr 12hr 28hr d8hr S6hr nht, 48RERIIEICIE 812 £ TR L, L4 Fig6
Time course CTRTIC, MINERES L T B b Db
Fig.5. Relation amoung basophil, eosinophil S te. 9GRERIIZIC XML RERTLFL

and mast cell in the time course of CBH

reaction. The number of basophil shows bR T‘@{E L. ZomHd Fl.g' 1wy
a peak at 24 hr after challenge of antigen. < EF 0L & FREEOdensity 4 N
On the contrary, mast cells are decreased DRESG Th 7. —H, iFEESKE Fig.51c
in number at 48 hr after challenge of anti- T HER S % 5B CHRELIZ LS T,

gen.

4B CEBRICHML, 96BFMIEIC L RN
Table 4. Morphological changes of infiltrating basophils in C.B.H. reac-

tion site
Concentration of antigen (Egg albumin, xg)
50 100 500
number of basophils * 105 91 74
number of granules
per basophil ** 103104 9.0+0.4 84103
ilg* %
% of basophils 14.4£3.4 18.74.1 24328

with vacuoles

* Cell count was done in 20 different fields by light microscopy (% 1000)
%% Number represents Meant SEM
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Table5. Morphological changes of infiltrating basophils after rechallenge

of antigen

0 0.005

0.05 0.5 5 50

number of basophils* 257 163

number of granules
per basophil **

% of basophils
with vacuoles**

184 163 148 123
132403 11.1£0.3 10.1+0.3 104+03 9503 87+03

122120 16.6+£2.9 157+2.7 22.7+4.2 21.1£3.4 325+4.2

* Cell count was done in 40 different fields by light microscopy (x 1000)

*%Number represents MeanxSEM

N2.5% &k BEEEZ EH T, L, FEk

BRI DOV TR 24Re R 1% 3 TR B B 2,

% N14968FMH & T plateau TH - 7z,
$31E HEMERE®RCL2CBH £
BAFIC BT 3 HEEIRO B ELE
CBH EMRGERICAVLN A HEDZBE
THRMEFERROTIENE(LE, ZNEND
AR & O BRE L 2. & fsR13, Table
4 [ZRTIC, 0080 coBiEFEEsRY, &
BFERBOBLH B VIIRBRIEEEZ LD
Zefl % ok L 2 iFsE E kB3 50ug & 500ugiks

HoB T, #EEMICAEE(p<0.01) THY,

RRBEICIKEY 2T SN,
%3fi CBH EMRICEFI~NHIL R B #& 5
e
£1H FEEHRSICE 2EMRGICDOWT
24BsRE R ICIR S Rk L 72 CBH R ERICRAT
i, BE0.50g N EA 2 BERE5 L BROKRE
iz 5 H2ICIZ 2 DFRREIE L, 10971%ICIZR
BEhh), 205%ICIIETHLZ BbHE 5B
BOEERIGE 2L 72,
F21H HEMFRBEZRICLZ2EMRIER
PR EIR O T R R 5T
CBH BEMRICHEC HRENHIR % HkE L

BN iFEEBR O ELELIX, Tabled o,

BHFEERKE D, BRBOHEL T LU
FH R 57 4R Bk o) I BUSR BE 13 BT IR oD )G & [R) ik
HEREX FRT 2 IcoNTERIZL 2IERT
bHo7z. X, Fig. 8 IZTIRIBEH0.005.8 7E
HERKTH 55, IHEEKER ORL, =
DEHD B IZHLAICBNEZHREL T 51&
PEREI N,

% 3E KW RIGRBATIFE LK B RE

FEHIRES

CBH EBRIGRATCHE* Bi%E L 2B
EIFEER Y BB RET L, 7
CBH Rl RIGRATCBE L - iHEEek (Fig. 9)
T AL density A ¥)—TENENERIRK %
AL TwWwich', #150.54g/ml o EA Bik5%
205 CosFEEER (Fig.10) (3, AL 2HO
D5 CIZBEHRNBERIZIIEZHEN LWL OD,
BAIEIIMEEICRMAELRLTEY, FhE2D
BERIEEICIIAH—EsE S, EROMIBNRE
BICSI & EROBBEREEZ LN B TR
BEINns, 72, Fig. 11 T3 L 2 L ERIE
BigiBEI N,

L EFRBEHEREIC & ) BRF B FiaEE
ROBMBEREAZRHREN, ko) CBH K
BB COREERNOTREFHIR{LIC e L T,
Z ORI THRNRIEVERbNI:,

BELLUIZER

Cutaneous basophil hypersensitivity (CBH)
Rt EERATIC S5 MR T 5 iHEERNEE %,
AP, RIRFANICELIL 2o HARIE RS
RGBT E L - £EMia L nHEMFR* &
HTHEENICKRETL 2 2 A, HHEERRIIR
BR AT~ 1 3.7 phase 2 IRiFEMIE O K ie% T
0, Lo EkNREENEL, A
b, BEPEERIC AT H % VIR
bhaZE, X, BUREIKRFEL THEANRAR
B A BAT RS 5, WM CBH RIET
T chemical mediator # it L, & RGN
AW TEELEEEZEL T B I LTRSS
7. SEoBEEIc BT, CBHRERERAT
AN OB IERE & L U EMBERRGICH
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%o THRBR MM 24 % 3 TR %
~L, ZnLBERAER %20, RiFFEE
BRIC DV T3 248 [ & 48R R 1% IC AR I HE AR
BT EFREIRE LN, RARGHYEE
&% BI6RER RISV T T BIFHE UL A
ZNOEEELHTCE), ZORENHELEAZ
BUC, HHEERNFEEL EH TN EHE
Sic#E I N, CBHREBRB~NIFEERRD
EMICBIL T, % ¥ Dvorak'®ic & ) T-cell
nMEsErRENT, T4bbCBH RIG22T
2ELEY PN Tcel 2BATHZELD,
CBH »/g# ¢ %, Anti-T-cell serum = T #jLE&E
LTCH< &, CBHRIBHHEIFTLY, £72) v
Bk % PHA # 723 RHRIC THIEL 72 super-
natant (= iF$E 33K chemotaxis A3 & 1
P22 e Y OERED L, T-cellDBIE-H8H
LA &7z, £ 72 Askenase s, 254202 1) An-
tigen specific B-cell ic & 2 CBH »{g#%hap-
ten specific CBH #3456 Z &, % 7:B-cell
I & ) modify & h7- tHHAEIER R s ) product
¢ LTCBH #E8 &322 ¥ k0, B-cellic
&5 CBH KE~DBE LRI NL, &5
CBH ¢ immune serum iC L 5B AHTEETC, Ig-
GUEZNETHEETND Z LB LEBRMIICRE
#, cellular immunity? 2 7 & §°, humoral
immunity 25 LT3 I &ABALMICIN
fehf, b OFEERFE L S ICEIC 2N T
i3, FLETHLEI SN, ENLEBRPT L
HIT, FEBRTIIRIESYIC BT 5 RELIFHE
#B R U CBH RIGEAATICERH L 72 iFEEBk D
RIGHELRET L2, REMIC BT 5 HHEEIRE
I224FFRE, 48RERDICIZES L L THE(p<0.01)
TEMERTVEEERTIZIBUTTH), &
ML TELY, ZHIZELEY FOREM
FEERYIEFICERTH 5 DT OB
ELTIREBTEWLNEEZ LN, LdL,
KA M IFIEEER D UG MEIC DWW T, AR 529
DRIGFEERNEBRREE 1T » T, HEHE
KOEHELRIFL 2L ZH(BBERRER), T
BRMETHEILEIrBGETH- 1222 LY,
CBH RfEAAL L /2B I3, BRICHHEZRKD
BEXNTHE, chemotaxis i & » TRIEGE

FRiCBEH LT WRIEBICH B Z EHTREE NI,

Kic CBH RIEBATICH#EH L 72 i R &E
I2 DWW TiX, % chemical mediator ¥ & H»
OFTHELTWELnEEZLNE, T8
IZB§L ¢, Richerson®38pga 7173, A
MEFNT > 2HACTERL 2 CBH ~oii
FHEZE B TUIHBER 22O T v,
Askenase’®”Keyhole limpet hemocyanin #
AW NBRSERTIE, HEERIHE
REEZ L Ten#Fsh¥EmL, /2 histamine
releaseic L 5 ¢ E 2 b b MEEBENTLES
BEL, K% Cutaneous basophil ana-
phylaxis X IEA TH D, HRT 2 EE»HREL
nNTw3, SEEFEIHRSHFBEES 5 iT
B LI BEFEERANOMEFRSICLED,
EERROHBABEE 2 2 OFEFOELERTTL
RER, HEPBEEIVEICT 2 &h 2 - THBUF
BEBREVRITHETTEL, Z0EEEN
AL T8, residual local antigenss% )
RIGEMLIC EFE L 22 iR RBR CAHEER L 2222
HOPBRIC L DL D EEZ b, 24K
RICEEOFIBE * B5 L 72354, 0.005u8
LV RIBE T RO FEERE O E ERS
L, FRICHERL -Mia(Fig 11)7'%
HEICALNZ, ZoRELY, CBH RIER
AIric 64 L 72 SR 2R /1C I2homocytotropic
antibody» &£ L, FORGIIMRBEKEE
DEmMERT Z LA TREI NI,

—F, BEHAH THEEETHRAHERICD
Wi, IURRG#%20 TiRIZ LA &2 DS
LB U > 7205, 5124805 % Tl BnRE
MzH YD, L2 L HEERNBALFE 0
EHBEAEORL 2RO, 96RH%ICIZE
Ui s & b IcSFERE L RS L REE
Bic@EEL 7z, ZoRRIZREBCo LM
1o L iR R B BLLE, FoBEOTEEL,
%= chemical mediator (! H7RIE TH 5 EhL
DR 5 TR S GRS ST OEE
ZEENEZ LR, ZosICEL T, allog-
raft rejection T3, FFIHEEMRHI WML, %
DFBIFEEBRAD AT 2 I O TR AT
MLTL BT EHBEVEINTHE, ZOBD
IHEEREMEFIZ) 7+ 04> THY, B
WML BEEMT AEFRAHETH L, £
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H—E & L THEiE#fao> mitosis HB532 | €
WBHTEERE HIF TS, LELERRBEL T
Wiz B & DREIC O W TR L INT
BLY, SROBRENINC, AR BB
PIHEERNBIAERICEITT A LT
i, BEErZnRIENELEETHLZ L
LEZ Lns, ¥72Kay3®i3 pollen TRES
N7 BfisHgE & % antigen extract ¥ RIG &4
2B EiERIC iFE 33k chemotatic factor
HHBELTWBZE, X Kimura®®{3CBHK
s BT, ReHEERHEHMRICIERL
8, ZhnsoMlaN cytoplasmic conti-
nuity S ERGENC H B L |EL TE Y, 72 Dvorak
5393 A PPD, Dinitrochlorobenzene test =
BT 2 BERKIGICEWT, BiEM#iao hypo-
granulation »*4%|z papillary ~reticular der-

mis iCA LN BT, E RHENER® L ANOPPD
REERIC & 2BIER RSB AN R RSk
WH$ 2 = & % skin vesicle test # HWTHE

LT3,

LU E#8%ET 2 ¢, CBH R BIT5HF
WERDEMIC LML) > ERE L LI
CEEL TR Z hmBeIn, FaEske b
B NBEIC DWW TR EEN LT T
(, EILFHMLREFSRICEINLHETS
LLEZ, BERAPTH S,

= B

CBH Ritic i1 3 a3k = B FIBEE R
U CBHRIGO#FF # %853 % B8y T, Dvorak &
DFEICELT, Tty Mo CBH Rit%E

X

L, EMRIGHTRE L QICIHRERZ BUR
MR & MHAR IR AR A & DBEIC AV THREE
MICBREL, UToEREE.,

1) CBH M RIGROKIG M & M ERE I 133
BB bid e dr - 125, PSR EERE T 2485
AR CAHBEIC N L 722(p<0.01).

2 ) CBH EMBFroRiEFEEKIIHIRRE
%245 5> 5 48RE R T peak R L 722¢, M#K
RE AL I PRI G R E8R L, 48R TR& &
%N, FRE2HiC & hypogranulationZ 21 7z,
3 52 96RFHITRIC I B U RS s & AL
BIEBEML, TOVVICEBELZ, ZoR
&0, CBH Ritic BlT 2 tHEEsk o8 B i AL
VIR R AN = (WA

3) HEEER/ELLBAICIZIFRICENEES
DRIGH R LN, CBHEIGICEIE S 2 iFiE &
BRIZFUR & G LR 2§ 2 2 A8 D
A% 5T, RO halofsm, » 5\ izMRsKR
HEFORENAR L L GEANESRICL IR
WEENBETHL»ICE N,

Uk CBH RiGniraERkizHEIC & 0 RE
ENTHBYH, EEEIC homocytotropic antibody
PHEETHI L, UFEEROBHEN—ET &
L CHBIEHMEOE S TREE S N,

MEICH), REEBREL 280K, BEELH
W BEARNEREREIE, KL UICEE HBE =
H BWELCERLLIHELRTS.

FRXNDERIT, BRSCEELEI@MT L ILX—%¥
LRSIRCTREL .
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Studies on morphology and function of mast cells and basophils
Part II. A kinetic and morphological study of mast cells and
basophils in cutaneous basophils hypersensitivity (CBH) reaction

Takumi KISHIMOTO
Department of Internal Medicine, Okayama University Medical School,
Okayama

(Director: Prof. I. Kimura)

The eutaneous basophil hypersensitivity (CBH) reaction in guinea pig is similar but
with some differences to delayed hypersensitivity. Distinctive features of the CBH
reaction are that numerous basophils accumulate at the reaction site. Basophilic leuco-
cytes, therefore, may play an important role as a cellular component in CBH. Morpho-
logical features of the CBH reaction over time were observed by light and electron
microscopy.

The following results were obtained:

1) The number of circulating basophilic leucocytes increased during the CBH skin
reaction.

2) The CBH skin reaction turned red 12 hr after challenge of the antigen, and reached
a maximum in size at 24 hr. Then it disappeared completely at 96 hr. At 20 min. after
rechallenge of the antigen, a crimson color was displayed at the site of the CBH skin
reaction.

3) Basophils, mononuclear cells and neutrophils were infiltrated into the site of the
CBH reaction and these cells reached a maximum number 24 hr after challenge of the
antigen. Mast cells and their granules recovered after 96 hr.

4) Degranulation of infiltrating basophils, induced especially with rechallenge of
the antigen, was observed as halo-formation and extracellular release of granules by
light and electron microscopy.

In conclusion, these findings indicate that basophils in CBH reaction are sensitized
with homocytotropic antibody, and that mast cells may have a factor for accumulation
of basophilic leucocytes at the skin reaction site.



