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Histamine Release from Human Leukocytes after Challenge with Staphylococcus aureus

Mariko KOIZUMI
Department of Pediatrics (Director: Prof. Yukio FUKUYAMA)
Tokyo Women’s Medical College,
Department of Pediatrics (Director: Prof. Sanji KUSAKAWA)
Tokyo Women’s Medical College Daini Hospital

Histamine release from human leukocytes following incubation with Staphylococcus aureus,
Staphylococcus aureus phage lysate (SPL), and solubilized cell wall protein (SCWP), and the effect of
Staphylococcus aureus on hyaluronidase activity were studied.

The following results were obtained.

1. In normal persons, patients with bronchial asthma and patients with hyper IgE syndrome,
histamine release from human leukocytes was found after incubation with Staphylococcus aureus.

2. The level of histamine release from human leukocytes after incubation with Staphylococcus
aureus in patients with hyper IgE syndrome was higher compared to the others. Histamine release
from leukocytes was specifically found in the same patients after incubation with SCWP.

3. Histamine release from human leukocytes after incubation with Staphylococcus aureus was
suppressed with the addition of carbohydrate.

4. Hyaluronidase activity from Staphylococcus aureus was dependent on its concentration.

These results suggest the following regarding the mechanism of histamine release after
incubation with Staphylococcus aureus.

1. An immunological mechanism is present whereby Staphylococcus aureus, SPL, and SCWP
release histamine from leukocytes via the action of IgE.

2. A non-immunological mechanism is present whereby a substance such as lectin releases
histamine from leukocytes by a bridging of IgE Fc receptors.

3. Staphylococcus aureus contains a substance which directly increases activity of hyaluronidase.

In summary, bacteria-induced histamine release from leukocytes may play a role in the
pathogenesis of bronchial asthma due to infection.
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Streptococcus®ic & - THAFTRABRI B &
£ b, Folkro—io ko mEie IgE Hiik
NI ST\ 5, & Candide albicans®,
Influenza virus?®, Mycoplasma® % FfFiC 7 v v
PR E A HER X h T\ %, % 7 chemical
mediators EEEICEEIFATA b0 & LT, FH
BYI T AN ARBGRREDA VA — T =2mrVILL B
WHHBEELHEL W5, SORKERBMEED
BRI o\ TiE, BIBLYA Y 7A=Y T 7
F ik % FEV, OB ZIER LT\ 5,

NE7 v A ¥ -G EEw»BE L CmER
ExB T v ormERDw, M7 VvAF -
AR ¥ 7 RIRE PR & o UG CRiE R E
L, XEMRExERLLCBEEIhS, HRY
X, Myxovirus 1% < & ¥ 11 % neuraminidase
T ME %A (incubation) L, Zhic B C#Hft
M&EMzeBEn e Az vIERE, b WS
ERBEBENRESYTEE L TWv5, T/ % neur-
aminidase 2L T X - CTIHFHEEREE 5 neur-
aminic acid 25E# X h, O HFEARER
OHE®RAEL D, Zhicxdd s HeHEMES
O B RIUE IgMD) & ks & UREE s &
HEMELTWD,

A7 v —3HEARORETHE I
immunocomplex D3EEDOBE D b LICHBEE
EITH0T, [HLOoRBEKELLTALR
5 ENSB, BMERHOBEEoWTIR, HRE
LTHEENEL, 7TLAF—-HKRELT A =L
¥ L A JE allergic broncho pulmonary aspergil-
losis 3% 5%,

WVBXs7vaF-—RIERE, fiRkES TV
v IR OEMALA S lymphokine 2 X h, K
IGREABERBEED s 7y —OREL IR
5, LOTVAF-RIGIEL OME, BEHE, v
ANARRI Y > THFEINDH, TR & OBHE
EoWTOHRE I i, £HLOK L 5 Can-
dida EHEARS T L 5 YV v < EKE4 D his-
tamine releasing factor D H A H BTV B D
KTH5H,

BRERGEORB BT, &b EEX chemi-
cal mediators DHEHIC, BRYEYRED X 5

hndb D BT B2 TOREID
W, BERORE, BREOFEEEO—DOTLH D
Staphylococcus aureus (LA Staph. aureus &)
E XD R e RKEIE MRS L7
EoeRE S VEMERYRHEL, £OBRBEEFIC
DWTHERE L.

B &

1. W®R

TEITEER A, hyper IgE iEBRBEEE, X
VRELMHBEETHH, BERATETA, &
1IADF18ATH %, Hyper IgE FEEHESE, B
L OREEwmEBROFES, HHEEIL Table
1, 202 &L TH 5,

2. HE

FERIZHELREITRE AV,

1) Tris buffer: B {# H 3 % Tris buffer
13, 10f% Tris buffer % ARFICEE R THER
L7z (Table 3),

2) Tris CM buffer (TCM) @ EBWHFHT 5
TCM i3, 10025 EE Caz* B L O Mg> ik & 4
BRI R K THRL 72 (Table 3,

3) Dextran ¥ # : 0.9%NaCl i T Dextran
500% 2 %I BEE L CHEA L, W&, 120C 1
BRI — b 7 L — I CIRE LT

4) BEAWE (4.4N HCO,).

Table 1 Sex, age and serum IgE level of four
patients with the hyper IgE syndrome

Patient Sex Age (year) IgE AU/mb
1 M. N. M 24 34000
2 R, K. F 10 9100
3T.Y. F 8 20000
4 R, T, M 1 11000

Table 2 Sex and age distribution of bronchial
asthma children

Age Male Female
0—5 0 1
5—10 2 2
10—15 3 0
Total 5 3
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Table 3 Content and dilution of buffer

10X Tris buffer

1, Trisma 3.75¢
2, NaCl 6.95¢
100ml
3. KCl 370mg [
4, Distrilled water
100 X Ca?*+
1. CaCl, 2H,0 900mg
100ml
2. Distilled water } 0m
100 X Mg?*+
1., MgCl, 6H,0 2.35g }
2. Distilled water 100m
Tris Tris CM
10X Tris 10m] 10ml
100 x Ca®** O0ml Iml
100 X Mg?** Oml Iml
Distilled water 90ml 88ml
100mi 100ml

5) Staph. aureus ¥ X ONF ORERE S

(1) Zysolbin: (Zymed Laboratories INC £1)
fixed and killed Cowan I strain, protein A
positive Staph. aureus.

(2) Wood 46 : (Zymed Laboratories INC #4)
fixed and killed Cowan I strain, protein A
negative Staph. aureus.

(3) Staph. aureus phage lysate serotype I,
II1: (Delmont Laboratiries, INC ) Cowan I
strain protein A positive, 1.2X108~1.8X108
colony forming unit/mliz, 100~1000million
Staphylococcus bacteriophage plaque forming
unit/ml % {FfA S TR LI LDV THS (L
T SPL 8%,

(4) Solubilized cell wall protein: protein A
RAIBBR209PGES X b i H L - s BEE A HW?
(AT SCWP &g, B EERTHRERREREEEE
EFRAEDHERILL D),

8) Carbohydrate

(1D N-acetyl-D-glucosamine

(2) a-methyl-D-mannoside

(3) D (+) galactose

(4> D (—) ribose

(5) a-L-rhamnose

57

(6) D (+) mannose

(7 D (+) glucose

9) Na(Cl

10> n-butanol

11) 7.4N NaOH

12> 0.1IN HCI

13) n-heptan

14) 4N NaOH

15) 0.1% o-phthalaldehyde (4% #k ethanol i
THET5)

16) 2M citric acid

17) Sodium heparin 1, 000847 /ml

18) 3 EZREK

3. BMBkE 2% 3 WBEERE

Bk e 2 & 3 vIERKIGL, v b QIMEREE
BiZ7 VAF RNz bEEERT, BELPDNH
B T,

D e+ BMEREHER O ES

F 4 AR—F T L) v~ ) v (sodium
heparin  1,000847/ml % &Il £10ml i=> %0.1
mD% A, BHER»HLELL, BEBLLE,
Dextran ¥ % 1% 10ml /> % 2ml tn %2, H O
BLTEHECER CTHISTHKE T 5. RiT
plasma leukocyte B# L EiF5 X 5L ¢, 7
7AFy 7 BEDABRECH L, % Tris
buffer ¢ 3 EIHE L, TCM IZlF X e,

2) 7V UEREOBRE

(1) Zysolbin: FEF%5ml ® TCM THEL,
10mg/ml @ Zysolbin % {F#3 %, BEHBEHES
THEFEEE, Bk TCM TFH L, Img/ml, 0.1mg/
ml @ Zysolbin % {F8L L 7z,

(2) Wood 46 : KK %5ml & TCM THMEL,
10mg/ml © Wood 46% fESLL 7=,

(3SPL: EE#EXR TCM THIRL, 2f%-5
%« 105D SPL OB ER L 72,

3) Carbohydrate »F8%4

TCM % H\~, % h % ® carbohydrate #320
mg/mlicie s X 5 AR LI, '

4) SCWP

FEHR3mg iz TCM Iml iz 7-db 0% HEEK &
LT, SHETCM ZHWTHERL, 500fF & &
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37°C

WBC in TCM + Staph. aureus in TCM+Carbohydrate in TCM ——— H+-A

1.8ml 0.1ml

60min

0.1ml

Fig. 1 Procedure of histamine release from leukocytes by Staph. aureus
TCM: Tris CM buffer, H+A : Histamine assay

05,0000 SCWP #{E8 L7,

5 7N v RER I OEYOEHIME

BIMBRTEER].8ml i, Lo 7 FYRER X
UEy# Fig. 1o & EHML, 3TCoEREK
T, 604f] incubation L 7z,

6) FERN e A X 3 ViR

TCM % A WTERE L= A M ERF 1. 8ml
i, TCM THEMBEL % 7 F v BREK0. Iml &,
TCM 0.1ml Zinx, 2ml &35, Zh®w37C605
f4 incubate L, 2\~ T 3 £ 00 C, 2,000
ElEs/) LT, hHiE MBS, BEiiEg
EHW (4.4N HCIO,) 0.2ml, fifaEcit TCM
2ml % AN BICIRERRO. 2ml 2z b, D
W& & 1000 (0°C, 3,000E%/4) L,
IhEhOEERTOe A2 I vERRELT,
ORI Lo Tl A& I ViEMEY RDT,

bR vIEREER (%)=
FERO A2 3 vEXIN
EEFOeRs s vEHHREFOERZ 1 VE

Tl E LT, TCM CfESL L 72 M BRE B
#1.8ml iz TCM 0.2ml iz <2mlicl, Zh
% 37°C604- ] incubation L 7ci5& DI EE R &
AR VEEER L RRICRD, MR E LTV,

7) Carbohydrate ® b 2 % 3 VB4 %
HEOXDTT

FUTFPURECL BRI R X ¢ VBRI
$t3 % carbohydrate D B & > ¥ 53 51213,
carbohydrate XML 72BE &, fiil o7
BAKDOWT, KAk RAE I VBEERY RO,

8 vAX I vOHHEER L UHE

Shore!®, Anton'® D k% £% 1 L Pruzan-
sky & Patterson!®® FE%x H\-7- (Fig. 2). 4.4
N HCIO,c#&EH L sample 2ml # 7 5 2 5 »
7 DELBIREL, Zhic NaCl 2g, n-butanol 8
ml, 7.4N NaOH 0.2ml % jn z C208M#EHHE L
7o, ED (1~4°7C, 1,500~2,000mE:/45)

Sample 2 ml
+
4.4N HCIO.
4
mixed for 20sec
4
centrifuge for 10min (2000rpm)
4

supernatant
add NaCi 249
3 [ n-butanol 8 ml
7.4N NaOH 0.2mi
mixed for 20sec
¢
centrifuge for 2min (1500~2000rpm 1~ 4°C)
3

supernatant (butanol phase)
add {O.IN HCI 1.7ml
4 n-heptan 5ml
mixed for 20sec
4
centrifuge for 2min (1500~2000rpm 1~4 C)
4
supernatant (HCI phase) 1.3mi
add { 4N NaOH 0.07ml
¢ 0.1% OPT 0.05ml
mixed for 4 min
4
add 2 M citric acid 0.14ml
activation wave 360my
fluorescence wave 450my

Fig. 2 Method for extract and fluorometric assay
of histamine

L THEBREL. 3ml 2 /MlBR BB L, ZHicdN
NaOH 0.07Tml%Z i z % o % i20.1%o-
phthalaldehyde (OPA) %10z, TFHEC 4 51
2M citric acid 0.14ml % A #1, KK KES
(et £360my, HYEH &Z450my) THIZE L o
(Fig. 2). 7tk 7 5 v 7 i1 L7- buffer ik
JB1.3ml 124N NaOH 0.07ml #hn#g, 0.1% OPA
0.05ml &2M citric acid 0.14ml &3 D EFTHn
ZCIEBL LTz,

9 MfEDOFRE

BWEORFR 7 FoRERX Nz Ce g s v
WX ctk, BEREAEE L, MBI EET 5
2y, EMEF cHit L CRELSEREL, X
£ 3 VAERRC B OEE LT, JiE L,

100 BERBEOTATT

TEYBRERRML - B e (R oI
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Control Protein-A-positive strain { 10ng/nt)

0

Fig. 3 Histamine release from human leukocytes
by protein-A-positive Staph. aureus (Zysolbin)
(@) Normal lindividual, (©) Patient with bron-
chial asthma

FRRNBREO DMK e X 2 ¢ ViERIZFN10%
BT, 0% kD 2% 3 viERYBEL L
78,

4) Hyaluronidase ;&ML DRAIE

Hyaluronidase @ & #:/ki% Davidson 52 X %
Morgan-Elson ¥k D ZEED% B\, TEELHE &
L T Zysolbin #0~1mg/ml DEEZFRL TH
We (JEENHAFRERERFIXLEEOHES
W CRIED,

2 i

1. Zysolbin i X A HIMER v 2 & 3 v EHEKR
—Zysolbin 10mg/ml ¥ L 7=3B& O H MR «
A VIERER

Fig. 30 < BEHEADTMERe 2 & 3 Vi
BEEX136.5+18.8% T, 7 FoBEERRMNL LW
SRR L, R0 OLL R A B L1,
FLRELTRARLEEATIE, AlXRe X £ 3
VEBICRSWTRERER AL DD 5T,

2. Wood 461k AEMERe =& 3 viEHER

59

70

60

[

0o

50

[}
a _
o 4
[
-
@ ——
g 30 .
o
- —
@ :
I
° 20
X
° .
—.—
[ pu—
10 —g—oas
A
12.2+2.9 33.7£8.7(P<0.01)

o]

Control Protein-A-negative strain

Fig. 4 Histamine release from human leukocytes
by protein-A-negative Staph. aureus (Wood 46)
(@) Normal individual, (0) Patient with bron-
chial asthma, (») Patient with hyper IgE syn-
drome

—Wood 46 10mg/dl #¥EML2BE&0HIMER ©
A& 3 VERER

Fig 40 Z &< BEADOAMEE 2 2 3 Vil
BESRII33.748.7% T, 7 F v EREZ ML 7\
FRiztb L, BRIR.OIUTcERERERHEL, *
7z hyper IgE fERBFEE 4 A0 QMEK L = £ 3
v IEBESRII63.7T+6.9% T, ARICERYE LT,

3. SPLizk 5 MBke = # 3 viEHE—SPL
(Cowan [ strain, protein A positive, 1.2Xx108
~1.8X108colony forming unit/ml) Z¥mML %
BEOHMR e A & 3 VIEHER !

Fig. 50 Z L BEATE, BEKREHDOL 2
2 I VEENRSED BRI,

4, SCWPIm X s ¥k e =2 2 3 viE#XR
—Protein A KIBHR209PG65 L b i U7 itk
BEEAE SCWP #5mL B0 MEke A
I VUERER

Fig. 6 DT &<, BEATI2L.3%, KEZW
BIRTI226.1% T, MR & BISASEOELE L.
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Flg 5 Histamine release from human leukocytes
by SPL

80
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. "0
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1]
2 50
[
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E A
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I er vl
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10
Control 1:5000 1:500
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Fig. 6 Histamine release from leukocytes by
SCWP
(@) Normal individual, (&) Patient with bron-
chial asthma, (o) Patient with hyper IgE syn-
drome

—7i, hyper IgE FERFEBE TIL, 63.0%D 8
RyEL, BFRINCERL T,

5. Zysolbin ¥ X (8% & carbohydrate iz X %
BBk e A 2 3 vEHEER—~Zysolbin 10mg/ml ¥
X V& 512 &%& carbohydrate Z &I L 728 & 0
Bk e A& 3 IEREER

Fig. 7 ®Z & < Zysolbin iz D (4 ) mannose ¥
X 0D (+) glucose & % hlmg/ml iiin L 7z
BaL, ERE).GLITTCREREICe A2 3 ViR
Rz T hie,

6. Zysolbin iz X % hyaluronidase D &AL

501
40

Q

3

]

2

2 30

[

£

£

8 201

2

T

o

o]

Control Zysolbin Zysolbin Zysolbin
+

+
D-(+)Mannose Carbohydrate
D-(4)-Glucose  mixture

Fig. 7 Effect of carbohydrate on bacterial his-

tamine release
® Normal individual
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<€

( ]
o ] ] ] ]
0O 025 05 075 1.0
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Fig. 8 Effect of hyaluronidase activity on
protein-A-positive Staph. aureus

Fig. 8 » = & < Zysolbin @ & B &K 17 # &

hyaluronidase DiEHEA A & b ivic,
z =

BEJE M AR & X OV HF 8RBk A © @ chemical
mediators DEBEICIE, KFIL THIRZEE D Fce
Ve TR =N TEEFE, Ao AL A
7 % 7, A ¥ 9, compound 48/80, &5 ACTH,
aF A v, BAEFREOFETICEEEEMHRE
HDEHALENBEF LT ons, WL
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T, JEEHRAAD A LT AA 4 VY OFAD
¥ b, chemical mediators D~ & D7 Hs
5,

Fceve 72 —%NT28E% Fce 7
2 —IEBEIN, ThRBEEL - THIre T A
A * v OFAIEE D, chemical mediatorsD i
BENB T B, Fece V72 OB, HIE,
MIGE AR LD X 5 In BT IS4
I omd s, IgE @ Fc fBig O R ERIL T
WETAHVZFVOL D eI RIS
KbDBDHD T EBHLRT D,

bR U7z Staph, aureus W2 X HHIME L H D
A& 3 viEBEDSER X b, Staph. aureus H* chemi-
cal mediators DFEHIT I\, WA BEEFIC
IoTHEL TV BA L, SEOEE
TiE, 1 Zysolbinic X 2 HMiBke 2 & § vk
DERERIZE T, BEA, IEIWBRE D
AR I VOBENL LD R, %, carbo-
hydrate #IT 52 LItk o T A4 § VDI
HITINE X iz, F 7z Zysolbin DEEREK T
hyaluronidase 23&E#E{L 117z, 2) Wood 461 X
HHMBE A% § VEBOERIZE T, BEA,
SEIHERLIDIC e A2 I VOBBERRED L
i, hyper IgE fEEFEEE T, FEIZE 2% 3
VOREBIBEYE L. 3) SPL KX 5 HIMmEK
bR VBEBOKRICKT, BEKGFMEOL
R VIEBNPLED BRI, 4) SCWPIZX %
HIMER e A 2 3 viEBEOERIC ST, BEA,
KREZMBRETIRRNERIL LD bRT,
hyper IgE fERFEBE ICITERIEHR L LD D
nitc, BAboRE LS Staph, aurens O MEK X
DD AZ I VBEBCOWTTFRO D & SEFMN
BB EBE LRI,

1. Protein A &M

protein A #H 35 Staph. aureus ¥ L O pro-
tein A DRIEBT % Staph, aureus 0 EH Sz By
Th, HMRI DD R 2 I vOBBIILR DD
1, protein A 11 Z OFRBRFFTEIZ R\ T, HMER X
DD AE : VFEBCILT LS NECII,
Protein A & b FHIIERL D D e x & I viEE
BLTWL 20D ERLEI T WS,

61

Peterson®”/z X % &, protein A ¥ v b HIMERE
EOIgCHEALT, e A% I VPRI LTE
v, O KA M O incubation, % 7z X
buffer i< & 5 HMERDOEEIC L - THET S Lk
EZ3R T3, & Marone H2VIZ X yulf, #Ek
protein A 1%, IgG @ Fc portion IS &2 5 %
7, & 5wt IgG, IgE, IgA @ Fab portion &
DFEEGVPMEINTEY, FH3FMKkL v o
A& 3 M, Fab portion AEE-CH 0
iz IgG @ Fab portion /L T\~ 2 DIXHEET,
b2 IgE @ Fab portion 3 BfR3 % L REEL T
Wb, ¥ Wood 461 X B EIMBRE h D e R 4 3
VIEBIR I bR EAMEL TS, THhILE
EOEBER LK T 52, Langone®1 X it
protein A & IgE DRI EN b D L BWE X
hT\w5, FFHEOERITETIRA MR Tris
buffer iz X - T 3 EIHE I TE Y, protein A
tlgG oI I AHMERLI VDR 3 v
BELGHEB LW EEbh, T0oFERE
BT, protein A IXEIMERI VD 25 3 i
BB E L T2 EARB I R D,

2. IgE iAnES

Wood 461 X AHMER L DD A& 3 ViR
i, BEA, KEZWARIRK~, hyper IgE iE
BEHEEZECSWIHEELSMEY R L, Hyper
IgE EEBEECR Y Vv RE W T 5 IgE #1
BEL->THDHILFHEBATVS, LT
Staph. aureus 17X 5 v A & 3 viEETIL, IgE %
NTHREIFAETLIZEDTRB IR, F
SCWP i3 protein A RIE#E209PG65 L b H#itH L
12 EEHE T, Staph. aureus DABEDOREED 5
%, peptidoglycan, teichoic acid, protein A %
B EBHETH D, EELVIZL T, hyper
IgE fERFBE T, BHEMNICSCWP txtd 5
IgEHEERLTCWBH I EABEShTW5, L
fehioT, SCWPIZX b 2% 3 ViEBERIGIZ
IgE# N3 %5 Fce v 72 —DEBII B &
DIIREE E e,

3. EREERUHEE

Staph, aureus W= X H kb A Z I v ¥ carbo-
hydrate Iz X » CHISI X h, *ORIGEEE T con-
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canavalin A I X 2FELRL LD A 2 3 Vil
BT b, Staph. aureus DT HIZIE, con-
canavalin A IxfRFE I N5 lectin EOWE» B 5
ZENTEE N, Lectiniz X B e 22 3 vIEE
B L T3, Jensen %% /1B @ intrinsic
asthma ORI, MEFRED lectin 2E < B 5
LTWBz EABELTWS, BEA, BWARK
BT, SCWPIX B er % s VEBLIZEA
Eam b b, Zysolbin 2 Wood 4612 L 5 & A
B IVIEBRBILEDLNT WS, ZOZEE B
% B < Schopfer HHDOHED L 5, FIMEMN
D Staph. aureus DFMIABEF OB D fa T
IgE w5 &T2MERBY, TOWEO—HWE e
& Th lectin ROEH A A L, FEREFERIC
IGE# N L CFce Ve 78 —DRBEXOE B
FTEO LD AL I VEBRELRD D I L0E
zbhi,

4, Hyaluronidase ®;EM AL

Staph. aureus ¥ E E & % 1< hyaluronidase
% iEMEA L9 5. Hyaluronidase i3 1o a4 A
YRBIVEEOFBRI e 2 2 3 VIEER (com-
pound48/80, polymyxin B, morphine, d-
tubocurarine 7z &) 12 X » CTEERESE CIEMEL
Xh, BEEEHL7 v A+ —3 (DSCG, Tranirast,
72E) X o TREREHICESRAIHEH XIS
LHEZ N, o2 2T hyaluronidase Z3BE R #H
RoBSEN SN~ ALY Y A1 F v
DWARKEEY RIETERO—>THA 5 L #:H
TRBBHEE I T B, Lizbis T Swaph.
aureus X He AR I vIEBOBEO—DI, B
B 7z hyaluronidase O IEH LA /3 % BER MY
ORERESR IRE I hie,

w B

Staph. aureus 1= L 5 e A % 3 vIHEBICIZ TR
DBFEDPFEETLZENEZLRD,

L. 7P BRERLI O ZLOBRE S RT3
LEHitkd T 5 REFEN R e 2 & 3 VEERE
2B (IR7 v AF— D,

2. Lectin ¥ B i1z X % IgE Fc receptor @
BRI EOIHREFHEFICL e R4 3
VIERERIG AT B,

3. 7 FORREORS D iy, Bl s &
UHEER L b o e x5 3 Vil BE e
1 U\ % hyaluronidase O iEM 2 EENICED
LYEND D T ENTREI N,

Br#kzschic SHRECREBEEEY LR
R FERKFE _FEDERNE EZBHE,
EHIEHEMAYR D £ LcBIUEREBCES
LEd, BESHEEIEEY AR VCRE BARE
b STt vwic 7 v F - O X
DRI L ET, FREB IS S EEHK
FREZW EERFREL, BERDEERE L £ —
BEEEE, B RENEGERRRE SEBXETEE
STt U E T,

ARIXOEFIIEBEH AT v A F—FLICTH
1Lz,

X Bk

1) Hampton SF, Johnson MC, Galakkatos E:
Studies of bacterial hypersensitivity in asthma.
J Allergy 34 : 63—95, 1962

2) Hajos MK : A comparative study of skin test
and bronchial test with bacterial solution in
infective bronchial asthma. Acta Allergologica
15 : 517—524, 1960

D RERE  KREIHRBIC BT 5 HE PR MBS
TAHMIE, TvaF— 210727742, 1972

4) Hajos MK: Infulenza virus sensitization in
bronchial asthma. Acta Allergologica 16 :
347—363, 1961

5 % T STFYWREIRYE TuraF— 20
821—833, 1971

6) FFHFERER, IWEEE, HBALREEH | Mycoplas-
ma pneumoniae I X 5 REZ A O, 7T v
A F— 19 525—527, 1970

T HALH, EE . 5ETREBRECRTLY
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