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A&, £ BAL (Bronchoalveolar lavage)
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FiZBWT, RRIEBRMAIH 2 BRE - F %
Thotz, &b, AFICIIBEOERER LK
i IRPAR
2. EBREE

EHICEZREmD SHOMEAILL HIT 2, &
rOOWLEAEOT T AFy 7BIRAME (EE
15.0cm, & &228.0cm) %M\, RIFOAERIC 1
WL 2RnElLE Y FE2ANT, —HBLY
AT 74— %BAL TRAREL T4, M
WOER L L L VBN BEL TR -7
B, A7 7AY— I HBEREARA 754 H—

(BAREEY) CHERBAHI> 7L o H—
NE (BAEER) 2HE&EL it -1,

3. PUEE L U adjuvant

BE & L Tiz PIPC (piperacillin sodium,
B L) 2 = Eay Rk TEMRE L T 3 %PIPC
BEHAEERL, ZNE2FED CFA (complete
Freund’s adjuvant, FIY#i3K) & BML 8RB
we L,



958 10 n

4. BR¥EH &

3%PIPC BB %0.2mlTHE LTy | 1Y
CETEH L, iz AR HIZ 4ERY
BYZ Lic k) REZR4TH - 72 (n=16). % B,
CFA 4 (n=6) » B\t PIPC »& (n=
6) TRAEZITZ - ENEY P B LU ERE
n=7) HELE Y F ZRBEE L7,

5. MR % &5

BfE#T 1M, £BaaiEkic THRY
L 7220% PIPC i##1.5ml%, 2 774 W —%H
WTIRAREI ¥z,

6 . REEAMBEA

AR ZE240507%12, £/ € . pentobar-
bital sodium (Abbot laboratories) 40mg/kg?>
WRERE, LWBEZERRLL RT3, RE

Fig. 1 Histological findings of lungs after antigen challenge. A: non-sensitized animal, B: 3% PIPC
sensitized animal, C: CFA sensitized animal, D: 3% PIPC+CFA sensitized animal. No abnormal
findings are present in A, B and C. Diffuse alveolitis with intense inflammatory cell infiltration
including eosinophils and mononuclear cells were shown in D.
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YIF14, 14-gauge R) xF L v BHF—F L%
BEL, BREIE% Y LB, 70miod heparin
¥ (2 units heparin/ml 0.9% saline) #%&
Lok O RMEZEAL, MERNOMER % K X,
LR —3 e L TR L CEERRiRKIC
BL 72, DOTHEEBEREITCHT 3272012,
EEREXARFLABICERMBZBA L, 10
%R EREPLEALTHERRESEL 72,
BEEMEARZ 8T 7 4 > BE L2, WE%5
iYL CHEBIER S L, B2 & ¢ Hema-
toxylin-Eosin 6% 1T% » TRFRABBTHE
L7z,
7 . Bronchoalveolar lavage

AR A IR A30mIZ Hv, BALR
AT—TNEN 1E2.5mlFDFEABNR ) K
LT BAL #47% - 72, BAL #%i3500g, 104
fE L%, RPMI 1640 (Gibco) IcHiFi#& ¢
7z, Biirger-Turk o MmERGHE#& CHZMILE %
BEL, Y4 FRAECICTHEES %2254 F
77 215 - BEH, May-Giemsa #12 T
MRS T, ML EHL 72,
8. Drug lymphocyte stimulation test

(DLST)

BALF ooy ) > o8k & 558§ 5 7280, iDL
L7 BAL ®»itZE %10ml> RPMI 16401 BiZ
L, ZOMEFERE%10ml> sodium diatr-
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izoate (d=1.142g/ml) (Sigma) FIcEEL.,
4°CIZT600 g, 4 AFREEILL 72, EILEBR R E
I 0 BBk % UL L, RPMI 1640 TiiF1k, 5%
105cell/mt & 7¢ % & 9 121004g/ml streptomycin
1,100 units/ml penicillin-G &% RPMI 1640
ICEEE &2, ZoMigiRERIC, PIPC, €
NEy PLEEFRML, 37°C TT2R ML 22,
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Fig. 2 Total cell nomber in BALF recovered
from control and sensitized animals.
The number increased significantly in
response to 3% PIPC+CFA sensitiza-
tion.
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Fig. 3 Proportion of cells recovered by lavage of control and sensitized guinea pigs. There were
significant increases in lung lymphocytes and eosinophils in 3% PIPC+CFA sensitized animals.
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2T, *H-thymidine (1 Ci/ml) 2z T24
BRI L, BEHEEOBRABSEA~DRY A
# % liquid scintilation counter THI%EL 72.
DLST mg#kid, AR MmEE D *H-thymidine
uptake (dpm/well) ¢ EHRmMEE N °*H-
thymidine uptake It (stimulation index .
SIYytHELAE, 72, TAEy RO, LD
RN HFET) ke 8L, DLST 2 #l%E
L.
9 . FHENER

in vitro NDEEIZ T C triplicate TIT% V>,
F ORI Mean=SD (= TFER L HEFTEHTR
g1 Student’s t test {2 & D 4T7% v, pvalue it
0.05LAT2HEEHLN L L1

= b

1. REBMERE

JEReERE (Fig. 1A), CFA R{E® (Fig.1C)
lZB\nTit, MilahiE, REXEL EICOBED
HEBIROBEELBORUNIEE TH-12. £
st L 3% PIPC+CFA B&ERETI3, MifREE
DIRE %5 ARk % 16B 126 T2, RE
BE, JEE L 72 BB R EER, BEEIROR
A SMELS & 7z, BB~ BEIRREIT M
DI TLBREICED LY, 3% PIPC+
CFA BAAEREE BB L, ML ICAETH - 2.
%72, 3% PIPC+CFA BiEREIc BT A IBE
i, Mila~ 7o 7 7—YoERICEML Tw
72(Fig. 1D), “tHBEEENLEy MBVWTE
$ 515 lymphoid follicles (2§ XTOBICH
fEL 7.
2 . BAL # Mk

B L 72 BALF o oo smingiis, g
EEELEY P T, 9.6+4.0x10° (LITREER),
3% PIPC CTRAEXATHh > ENLEY P Tid
14.2+6.3, CFA N A& T139.2+2.4, 3 %
PIPC+CFA T1328.6+9.2T&% 1, 3% PIPC+
CFA Bfegtic 3\C, AHEic BALF $#ilaf
IR L T2 (p<0.05) (Fig. 2).
3 . BAL ¥i#mAasriaE

BALF Hho#las#E T, 3% PIPC+CFA o2
Wﬁ‘:ﬁb*fﬁ@ﬂ?b%l.liﬁﬁ%Z:iéﬂl]L'CB
N, JERMERER L UM 2 BEC AR THEENHE
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Fig. 4 DLST of peripheral leukocyte from nor-
mal and sensitized guinea pigs. Stimula-
tion index (S.I.) of DLST from 3%
PIPC+CFA sensitized animal revealed
high value, but not significantly.
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Fig. 5 DLST of BAL cell recovered from nor-
mal and sensitized guinea pigs. Stimula-
tion index (S.I.) of DLST from 3%
PIPC+CFA sensitized animal revealed
significant high value.
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m%ERL7Z(p<0.05), V) >~ <Bki3, 3% PIPC+
CFA RIEBEIZ 5V T79.125.2% TH ), JERE
B, 3% PIPC BfEBRIC I~ FEICHML T
Wiz (p<0.01, p<0.01). F728F$EkYy, CFA
RAEBEIC B TREICHML Ty, FEE
3B oNLh -7 (Fig. 3).

4. DLST

KMz 31723 DLST (drug lymphocyte
stimulation test) (%, FFRRMERR 3% PIPC
RAER, CFA RMEM.H 3L LFE. SL &
%Rl 72, —h 3% PIPC+CFA RIEEEIC 51T
%5 DLST i3 S1.=236.3+134. 8% r &fE% =T
Er 28 7zh, D 3BrOMIcEELER
ZoHbnkr -7 (Fig 4).

BALF o)) > -¥8k& Fv72 DLST (&, JE
AERE, 3% PIPC BfEff, CFA BfEBEL
2, Rz ik FEkic 38 L LREIFEED S
LiE#mRL7:. L# L 3% PIPCH+CFA RiER
{281+ 5% DLST (3, SI1.=432.4+376% & ftio
B ARBICHEL L 22(p<0.02) (Fig.
5).
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Fig. 6 Comparison of stimulation index of
blood and BAL lymphocyte. Results are
illustrated an individually paired data.
Five of seven animals revealed higher S.
I. value of BAL lymphocytes than those
of blood cells.

3% PIPC+CFA BefEBE 7 IRz BT, KR
m& BAL # DLST ##EL 7245, ZOWE
iz A B L ZIRRH N L~ 12, —H, BAL
) v ERE W TTa - 72 DLST 3 EfE%
RYEMEPEH SN, 209 5 2 ERIZERHMIC
gL CERcEEsRLA (Fig 6).

% S

T U AFE— R B0 EREB IR IR
B3, BEZOBEFHEML TEXTEY, %
EHARIC L LMy EL WY, LrLE
DIEFNIR LN TH D, BFEIZW 25 L R
MUKRBEEZLNTWE, FHEEIELETH
BRI D COBRRERIT % 1770w, SUE 8-
PIE fEA%8F - MIEEMR O 3BUCGHL £ DR
BENDENERELE. LAL, ZOREBFIC
RELELETHEL B LS L Gz, FRT
2 5 T LV ¥ — BRI ED  ERIFR M
eI RNMEF » 34 $ 5 BAY T, PIPC
PR UFBREE Y ET 28T T L OER
2RA, TOREERITL, TR, CFA
& PIPC AL TERIEL1T% - 2B TIIMHRE
B~ SRR - BEIRORE 214 5 1akR
RERD, MIFEHERIEIC—BT 2REFMARTH
o7z, 7, [EXMIABKE (BAL) Wbk
iR, FEREKILEEYL CFA H 5\ PIPC #
mEIEREICHEL, AEICHML T, BAL#K
o) »osgk% Bz DLST Cl3, Kigim!) »
CEROZFNE B L TL VB SLEERTAE
MAsERe b 7z,

T TEMERE T N OERIZDOVTIE, oval-
bumin # A7z BEEMBEOBYERET
JLSO% ascaris suum % F V> 7z ST EEDRAE ) B
WEBRETTFTLODOHREN D DL, TIUIHIEE L
TEHEYHAVTEY, 11f hapten Th 2
KN £ N £ W/IETE v, —7, Schneider®
x4t 93 benzylpenicillin (PcG) X357
FTATXR—EEMEBRTRELTEY, %
72, Sun 5'9%, Polymyxin B =7 v/ —L
Z|AZE, BTy MIFERERBLEE
#HEETw3, L#L, Polymxin B (3AEiEHE
BoBERZ2 B2 2 2EAY L5, B
# & i & 772 ECF (eosinophil chemotoactic
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factor) DYEA TIFEEER IR £ 2 BAEL T2
ELEZ LN,

4 BIRES L 72 = 7V Tl piperacillin (PIPC)
# Hvy, complete Freund’s adjuvant (CFA)
FREBE L TRIER T o2, ZORR, B
I s THIRROIEE, T8 - 1) > IR
BR~EH, Mill<7 077 — s orEmstE
B9 7% alveolitis DAFRA GRS S 7z, Z U3,
b b OZER AT M T EEBRAE ) SRR R T
b5 EROIFEER, v 707 r—CERELLH
B LB KIER Y £12i3—& L 72, £ 72, PIPC
DH, HBWE CFA DA RS L 2Bz il
L, BAL 0Bl b & U FBERD B B 2
m%xZEH7z. EEDELEY b BAL iciz
15% B D IFEEER A 50 b 1.5 1%, 4 ERRET L
EF AT B W TIRIERESERE - 3 % PIPC RfE
BIEEELEY F ERBENELRL, PIPC
BETHREHZVITZTV—VIRATIE, HFEEEK
nmEL Wz eAR& N, 72, CFA
BhRGEREIC 5T, L A UFERERIEERIZIE
BENETL T, g CFA Esiic
W 3 ik ENHEF 2 L 500 E 2
Lila,

MR 22 58I Tl 2oy, S NI ELE Y |
ITIHZEBE L FEIC & » TRIEE LS #, %
NHBEERICHE ST 8I0E-T, £
EH93KIE (generalizedrash) 2R L 22 & %
L T b, T generalized rash (3, BfE
Vo HRIZEB N T RT7F—ATRETH B
Eirb, HRMRBICLIZLNEEZLNTY
5", L& L, Z generalized rash DA
AT RIE, BETAOHEEROBE L
4 % cutaneous basophil hypersensitivity'®iZ
—HTBIELREEIN T B AEREL
ETNTIIIFEEROEM - BELHHE L TE
D, i EENBEBOENCLIHELNET
NEIBEEFTBDLNELNEEZ LN 5D,
Polymyxin B iz & 2 MifFEeERiED = & <, B
M BV IR EERE AL 2 IFEEEREE TR O ]
L EZ LN D,

Drug lymphocyte stimulation test (DLST)
IR L) BHEsRL ), BREEEES
LRADEL2 TN TV EY, E1RTTR

Mo &

L7z#kic, RIGRATT 200 - RENMIZE
Fv 72 DLST T3 $il% RIS % R T TagEd» S
%, SBEnETLTIR, 3%PIPC+CFA TR
EL 280 &, Kl # v 72358 & i BAL
o) oo ERAE G SLIEERRL 7, E5ICK
M L BAL OME#REF L2 TRTIEE
FEERDDH LN -2 H 5 A EBEZRL,
ZNS b 2Ry EHYBEEZR L2, BEEDY
"ok -»728AE LT, BAL %43 Y
CoEROGEERIC e 707 P — U AKEBIZRA
TEIEHEL T WEEYH B, Z0i
B v osRy B Rk, BicesuT7r—Y%
¥l 72 LT DLST # %5 T 5 LEFH S,
T2, MBS VIIERNESFEREL BT T
MWz1T 5 DLST # £z AV TRETLTH D,
EENC & - THRREYC ) > - SkISHE % W54 5
Lok, BICRENHEICG2bLT Y ok
R5H % FL# T 5 mitogenetic activity 2 H7 %
LOPHFETLHI LEHEL TS, SEAW
72 PIPC TiZ, il RB G TTEIZRD
SNk 7205, DLST #[L<GHT 57260100
REIRHEPLETHS I,

BlE, bty BELTLAX—ENE
HIMEIRE SRR NBMERET VEREIL, £
DRIEFREIZIT L b L FERRICIFEEERE ) > Bk
ORGHBEEI N, BRI E EE~DEHELY
BorLneEZLN, SHNELLIWEHILE
ns,

#® B

T UL X I B0 RAIE R IRIR AR
BOFMERETT LOERERA, ZOBROM
T FNIRE 2170, LUT R 21872,

1. complete Freund’s adjuvant (CFA) &
IR (PIPC) 268 L 723541213, #nFho
Biiks L L TIRE L /- Ml fRhssled &
N, BEOMFEETK - BEEkEMI A LN, &
7z, Wilge7 o7 p—o LML, HiFEREREE
IC—HTBMRTH- 7,

2. CFA tHRZHAL-HICBYTL, &
Bkl R obmiag, HEERIbEIL B
MRS L CEEICEML Tz (p<0.05,
p<0.05).
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3. [EXMIEHBHE RN ) > mRE B
drug lymphocyte stimulation test (DLST) {1,
KIGMY) > FRDOE N & HBL, L D&V stimu-
lation index (S.I.) % R4 {HEAERD & L7,

BEED, e F L0mENHRIE, X5
FERET L X —EIRR SR B OBTERHEICE
BTHY, WIIRERTd 30N - KiEOMEE
I3RS & DEAREIC BT B 2 X AR I N7,

X

RERZDICHhI-NHieE, HEMEBYELL
BEDAFERSIR I BRAMT 2 L & Lo, #IABRYYL
LEMEB LS TEE I L - SIBEHMICRA
L.

TE, FRXOERIZ, FIEHAET L AL¥F—%¢
SRS (FRITEI A298) IcBWTRRELL,
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Studies on respiratory disorders induced by drug allergy
Part 2. Experimental studies of drug allergy in guinea pigs
Takashi MIFUNE
Second Department of Internal Medicine,

Okayama University Medical School.

Okayama 700, Japan

(Director : Prof. I. Kimura)

To clarify the pathogenesis of respiratory disease induced by drug allergy, an animal model
of eosinophilic lung disease induced by drug was developed. Administration of an aerosol of
piperacillin (PIPC) to guinea pigs immunized with emulsion of PIPC and complete Freund’s
adjuvant (CFA) produced diffuse interstitial lung disease with alveolar wall thickening and
alveolitis characterized by marked increase in eosinophils and mononuclear cells. A signifi-
cant increase of eosinophils in bronchoalveolar lavage fluid was shown in PIPC+ CFA-sensit-
ized animals compared with that in non-sensitized, PIPC-sensitized and CFA-sensitized
animals. Using lymphocytes from BAL fluid, drug lymphocyte stimulation test (DLST)
revealed a higher stimulation index (S. I. ) than that using lymphocytes from peripheral blood
in 5 of seven animals.

These findings suggest that eosinophils and lymphocytes (especially lymphocytes sensitized
by antigen) play important roles in drug-induced respiratory disease. Furthermore, it is
considered that lung lymphocytes were more active than lymphocytes in peripheral blood in
the experiment, and local lymphocytes in BAL contributed to the pathogenesis of the respira-
tory disease induced by drug allergy.



