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1. BfEen= v b DYER

HRE#300g © Hartley RiffeL € F(F—F v X
DAY E ADBFERLLAENC LI - T, BB
B7r7 3 v (OA:Sigma, GradeV) THRARIEL
e, Tihebd, BADER LT 7 A5 v 2 BHER
AZEEB(ERS5cm, HE8cm OMEH, A1y b O
B OO E - THEAR nebulizer & O AT
%., aspirator T outflow Z@—IZBELTH bh, R
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107, (2FH—DHERAZRBIFETH S) HIKK
/LTy AR, A A 2 —#H B glass nebulizer 12T
1 B 1[E, 10mg/ml ® OA #%6//min T105fH], & H &
HREBARBEYHEVRL, RARKRKI~10BB
TRTOENE » b IChGERIFER L ED, TIRRIE
BMAYHR L, FOHA v 2 - %8Iz 18 EH
1 C10mg/ml ® OA % 5 Bl 7 — 2 & —BRAZ{T»
fo. BIEORILE, 7 — 2% —RA 18R, FRg
L, PCARIGIC L > THHER LK., PCARIGIX
Ovary O FHKICHE, BfFEL £ FOEOFHRA
FI2 R ERI300g DREMEEL € » + OBEMEHIZE
0.1ml EA#EE L, OA 500ug & 1% Evans Blue ¥
Iml #8EL, 305 B CERSmm U EFELLILL D
B E L CHE LA, 48R X U7 B © PCA
titer LR B 1605 A E AR LT,

2. R ORE

KT (Rrs; respiratory resistance) DEIEL,
Mead 5% oscillation % —HHE L Tfr-7, T
b, ELEy b OFEMBEYARCREI L TEETE,
FHH LT %% X ¥/ animal chamber (773 25 »
78, ABHAZONEIIcm, & X18cm, BEDE X0.5
cm, EAEy P OFMEEHAEL, LB —F v E
o baloon TER X hEHWEE) HWEAL T » F DEE
X Y 18Hz © sine wave (Leader Electronics Corp.
Model LFG-1300 function oscillator iz TRIO inte-
grated power amplifier, Model KA-900% @ L T
Coral Corp. Model 121~70, woofer speaker {Z£#5t
L, sine ¥ FE) OFENFELZMLI.

—7, ®ErEy F ORRREXARY 7525 2
<27 (M0 EHRic8mm B DR % & 1200mesh £
WA7IV-VvERB ORA7V-vEBL T,
‘differential transducer (Validyne Engineering Corp.

OA inhalation
(10mg/ml, 10min.)

or PAF inhalation

Model MO45-18) o & » THR D H L, #IE3E (v x «
AT 4 A NHB2GL6) IR E L, polygraph (=
258 surgical Monitor 125) 234k L, chamber Py
LR EDOL L b JIE L 1,
3. PAFBRARBREOHE L LAR O#HES

EFTRARMELILE, 2EBDO 7~ 282 —BAKT
®1IBAMBCBRAPAFEE X4 % Rrs ® dose.
response curve Z{ER L7z, TibbEAE 5 b %H]
B animal chamber Hiz Ah, ET4EHAEEAD
aerosol # 1 FHIBA X, EH D Rrs % baseline {#
EL, RI1I00% =% / — A2 T10mg/ml I 7S L 7o

16 BB PAF (Bechem #80) i A BRI RIE K % in % 15
L7 PAF BRAK %, 150ug/ml 55 2 fEFRRHI©
JERBERERY 12— A% 1BEEbTT, FhE
N 1GHETORA IR, & group KR IFTHTXTo=E
A Ey b D Rrs OFHHE] D baseline fE X b 2 21
kieleotc b 22EE Uiz, $ll% RisD 2 —w v
P EALE, BEhC PAF BARBEY 72 v L L, 20
dose-response curve ETRrs W2 Lfc-tcd &
PAF BE, PCyo K7z,

BRI DOWTHTE LI PCho® PAF R AR % BEE)
RAEEE, 7 — A% —% 21T > I JIORELERE3s X OFF
RIEEFCITN T 1 SEBRAZIRH, 1HEI L
9 BREfE]#E ¥ TRREFAIC Ris 2 BIE L, Z 0%, =4
€y PRI, [E, BErHEEL 0% s~
) VIRTREIE L, ABFERREICAV, 7o b -
N% Fig. 1 257,
4, et

KT — £, £Tmean+SEM TRBEL, Th*
NOKRBRHERLBYESE D126 ~8ThHo, A
BZ ORI, Student’s t-test # A\, P-value 13.<
0.05%FBE &% 21,

Pathological exam.

Saline inhalation l
(Same volume, 10min.)
VL - S
R AR RRRRRRRN
booster booster mi"“n ?(hr)
or or Measurement of Rrs

Saline Saline

Fig. 1. Protocol for the study of airway responses to inhaled PAF in non-
sensitized and actively sensitized guinea pigs.
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1, RRIERE, FERUERFD PCyo PAF

& B2 31 % PAF @ dose-response curve % Fig. 2
" T. PCuo PAF BREIER, FERUEH T hEh
780, 3800ug/ml T H b, B {F B O dose-response
curve RFERMEHO T hEH L TE~Y 7 FLTW
7o, Tiebb, EEBRIER TR, FERIFRICHANTR
A PAF izt A KBRS TTE L T 7,
9. PAF BRA# D Rrs DZAL

BIEOBRIBE VT 2EED 7 — 22 —RAKT 1
BRE% D PCyo PAF B A O Rrs 0 ERHE L%
Fig. 3(AwiRT, BIER, EREHOLThLhO
baseline Rrs 30.19+0.013s X 00.20%0.02cmH,0/
ml/sec TH O EEZRIRD L hich - o, BRIEH, IF
BAERIC E hF i PCyp PAF F78bH 7803 X 03800
pg/mlZBAZED L&, ENRERI SaEiUE (JAR) &L
< FRFh0.38+0.05, 0.39+0.05cmH,0/ml/sec &
&% & b baseline D¥ 2 fEDHE /e Rrs © LA 2R
B Hhieh, FOBRERHFMICE W TEEERRL,
gz kb o RAAERE, JERKERED PAF  dose-response

250

Sensitized
(n=8)
200

Non-sensitized
(n=56)

160+

Rrs (% changes from baseline)

* p<0.05, and ** p<0.01
vs. baseline

# p<0.05, and ## p<0.01
vs. non-sensitized

1001

Baseline 150 300 600 1200 2400 4800
PAF (ug/ml)

Fig. 2. Effects of PAF inhalation on respiratory
resistance (Rrs) in non-sensitized (O) and actively
sensitized guinea pigs (®).

curve & I3IF—H L1 IAR @D b,

—7, FOHD Rrs OFRFHZELICBI L T, FERK
VEBECIL PAF RAFRBCEREL Ris DB LA %R
WIsh o fo by, BAERETIX, PAF RAHD 3 ~ 6 K
5 X 003 ~ 7 B4 baseline, FERIERET h X hic
%t LCHE Rrs 0% D, 66+ 4 HIiC Rrs O
BEMNEHN100% L ExRT LAR BB bz, ZOHE
B % Fig. 3(BITRT.

3. PAF W A% DMEBFEHE

Fig. 4 = PAF B A 9 BsRI% O RAFRE (L), FERAMF
B (T) oRBHKEEBIA =T,

PAF BARTOS&E LK, LK T baseline DR
B3, R CRREIERETT0.8+7. 5cell/mm?, FERE(E
B T40.3+3.5cell/mm?, EETFCBIERHT111.8+
8.2cell/mm?, FJERXMERET34.5+12.3cell/mm*TH b,
IERMER T L TR B, EETUWTFhiclsy
THLHEBREML T,

RRAERECIIERRMFBICHE~NERE O PAFRAK
T, SELEHE, EERTRELWIFBREELZZD.
Fig. 5 & Bz k13 % PAF B A 9 BefE#& © baseline
b A IFBEREREOEMR Y KE LFE, EETHhC
R, EREROMMRI LR, EETTEXALH
148.3+30.2%, 203.3+103.2%, REIEFFOHEME X
1093.2+200.3%, 410.3+100.2% T b BEENEAFIC X
5EE B2 T F R ER B 0Bz R A R T,

£ %

LEOABEMREBRARE C L Z2RBREFE
£y bEEFS PAF BAK D LAR OB, & X UK
EREOIFBRREEOMMEE RO L BE L.

&E, HBxDOEBRTIHREME, FRIFEALEY PT
RIZEWTh PAFBRAKICHA O 27 JAR 2529 T
Wb, BEPAF X HAKENMED 2 # = X & 138
HvCerious, Takizawa 5943, A DERTHW £
LEy FEBERMGBELELIAEREFELE v M T
% LT 5 7 T#825ug ® PAF #RA L TH B H A
S EMEYRDIE P -l EERBEL TV 5, —7,
L£EDOEB T, PAF #5412 PAF 133 % BRAF
MU HAREM Y ER L, BRARMY 1 S EEMRL,
ERAMEE LTy + DBEHI800ug L LD PAFRA
BEBEBCSENEERDTHZ b, PAFRA
k5 IAR OB, $ 05 Bk X U ERHE A
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0.5 A BEITLLEZLND,
%/, SEIDFEERR O T, PAF O dose-response
curve Zf{E 5 L CHEA L& PAF RARK S D =
o Sensitized animals (n=5) 2/ —VOREIPAFRENBVEEBRER L %
o Non-sensitized animals (n=6) - &ﬁ\rg, . H/»@%ﬁm&:?ﬁ?b%%k:“)h\
THREPLETH D, BAx DO FHER T, EBRKIE
BRUEREELEy PIFLT, AERTHV £
PAF RAR LR CBED =8 / — A BARKE KA X
RicLZH, BAHECTRESWTORRIEROEE
BEBDIRD oI Enb, $EDOERTIE PAF
WAEDEFIRA OB L T=8 /7 — N iZEy
RiFxlentEz26h5,
% MEBEEEOHESEBEH# D LAR 13 5 88Ntk
Betoremd ; 3 4 5 6 7 8 9 LR OERFBROBEM? DL & POWF fo 43
Time 0 By = 7 AN BT AR ERROSERE LR oF
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Fig. 3. A) Changes in respiratory resistance (Rrs) after PAF inhalation in
non-sensitized (0) and actively sensitized guinea pigs (0). (¥ p<0.05 V.S.
baseline Value, t: »<0.05 V.S. control)

B) Development of LAR after PAF inhalation in sensitized guinea pigs.
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Fig. 4. Light microscopic pictures of the bron-
chial tissues in OA-sensitized (upper) and non-
sensitized guinea pigs (lower) 9hrs after PAF in-
haled exposure. (Stained with Giemsa; original
magnification X400 ; EP: epithelium, BM: base-
ment membrane, LP : lamina propria)

p<0.01

1000+

500}

% Changes of Eos from baseline

-

BIROEBLEEL, BHHEMRHTRO—>TH 52,
BIE, NUERBH®D AH OJi#R IO LAR OB
(3, KOEDKIEDRCKE EREE OB ARE S h, £
DIRECTFBRIROBEE, EHIEELRREXZEL
T ZEXRREINRTWS,

—7, PAF 1105, SIEZMEBEOHERBERD
LAROHBHE T EELREA T+ = -8 —D—
DTHBEENEOILDORELVTRBEATW5,
A, Bk, =€y P LAREBR=FACEBRY
PAF &I <H 5 WEB 2086% BI# 515 &
LI W HUFEBEKRD LAR B X UKEKE O IFEEER
BEEBCIHI L L 2BELTW5Y, PAF &
IFEREK & @ interaction «2BJ L T, in vitro ki3
SIS, MERNKMIRO adhesion D HIE,
LTC,® oxygen free radicals'¥® E4:, EPO = ECP
DS, KBNS, RUEALE v + O cilia T
% cytotoxity ORIV is EARE T hTWwW5, Fig,
MBP % ECP 7z & @ cytotoxic eosinophil granule
proteins (BTG 2 5 D histamine % BB X ¢ 5
HAe20mbhTish, i, HFBRE4 PAF g
EREERENVIBREIhTVWAZLIY, BHEALA
Lic PAF I X b Bt BEMOHFERKROFEMEL1RER
ShAHTHEENITREBINTWE, ThbERLEht
HFERER DR % TefERIY, KERECHE 5 KaBERER/N
{b, Ko _ER#EEEIC X % epithelial deriving relaxing
factor (EpDRF) ®3iE4% = irritant receptor, C-fiber
DEHROBEEETTEL S ER L, AH OJT#R LAR

Non-sensitized animals (n=6)
[] Sensitized animals  (n=6)

p<0.01

.
.

Epithelium

Subepithelium 7

Fig. 5. PAF-induced increase in the number of eosinophils in the bronchi in
sensitized () and non-sensitized guinea pigs (E2).
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DHBEEZHEETHIDEEZBRT WA,

PAF i3~ 0B oficxt L THE 2 BE L
EELRABCHBREEYERE TS L8RDOAT
W%, Takizawa®® Vargaftig 5223, E¥EEL £ »
b ok LT PAF &8 oA GH c FRREEY R
BHTRY, §EH, BAORRTIREERIRLS D
Do, Fio, BEES> DD PAF RAREH A
B ABROTFRHEEELREDL, LI, WMEXAH
L7 b E—BELEELT, WEBEDOHFERZ
PAF i3t A RIGHENRTUE L TV 522 & s X
Ty, SEIRECKT2FBERE, PAF XL
T D EH LSRR T WIRBIZH D FTREM AATRIR S 1
T b, H4E, FEEER% regulate 75 Mg LT, V
v B, & b helper T-cell DEEMIFERHE I,
LAR & DBIFEATH ENRT VS, &+ DFEN~DHE
BBEHOEXRB LIS TR, R WTCD*Y
v 23R, IL-2 receptor DFKIR K L O EG2E M TFEER D
BINONED LI TWB Z LI X b, helper T-cell &
EHALTFBEROMAFANTIRIA TS, T, K
EXMEBEOHNERBROERB KT 2 RES M
At Bwic B\ T, HFBER L) v BROEMAEE
HoTEH, LAR OB CD,Y Y v 3RO 5»
A&, CDgt Y voiBRiY, Lo Bk LRI
fERAL T 322900 REEATRR I TV D,

RIFEN T v P OHURBBEEROEREOIEREIC
HFBERE T V) v ROBEVIHEEIRTVE0, &K
HH~xZ, srey b EREEFTACECTHER
helper T-cell suppressant T % cyclosporine A %
RAAEBTHE itk WV HIREBHRD LAR 5L UKE
HEOHFBREEXABCHH LI L 2|MELT
W5, e, SEOEBRTRBEEELE Y b TR,
ERMEE L Ey MITHEL, VYEDPAFZBRALR
EH b bTHERE LR L IEREDOHTOND
HBEEXTLAR L ELWIFBRREEL R DT &
5, MEREBHED LAR 8 X CKREEOFHRKER
124X, PAF ¥ X OBEBDRE, T7cbb T U v <BREKEE
DS LTV A AEESENTRBEND, ¥, MEBE
DAHIX LTS T Y vAEMBEELTWBZ &N
TFRERTWEY, SEOERTHEEELE Y PIT
HEL, EEBREEL £ PIZBWTHRA PAF &
THERERGHEDTLEXRDTE Y, %7 Pretolani
523 OA A5 X HREBNRRIFE LV £ » F OFH
FHHEIRAZ A iz Xf L € PAF o i Bh IR &1 o Kl AR
D345k, TXB,, histamine, LTC ¥ BE D ELDITLE

RWELTWS, SOX ) EBHREEL 5 priming
R L 5 PAF OEWEHEOBRICE, KiF L,
TT YV vAERABLALKILS, IL-5 GM-CSF i o>
VA4 VBEELTWHAERNE L bh, k7%
L Zhbd A b a4 vid, [EMEKSITFERR KL
o target cell & @ PAF receptor @ dencity %
affinity 5 WX PAF I X 5 AR B REEZR D
calcium mobilization % modulate + % TREMHiE
bh, SBEEL T LEXDZ LEBbh 3,

RAEBM IR\ Tk, HABEERRAZR PAF
Lo THHERBRE LAR BRI, PAF s 1 o
BEENRRME L W 5 priming 1 RNX LAR DB BEE ¢
BB ENTRBEI NI,

X
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PLATELET ACTIVATING FACTOR (PAF)INDUCED LATE ASTHMATIC RESPONSE IN
SENSITIZED BUT NOT IN NON-SENSITIZED GUINEA PIGS

Masafumi Arima, Tatsuo Yukawa, Yoshinori Terashi, Hironori Sagara and Sohei Makino
Department of Medicine and Clinical Immunology, Dokkyo University School of Medicine

We have recently demonstrated that pretreatment with WEB 2086, a specific PAF antagonist or cyclosporine A
(CsA), a potent helper T cell suppressant, resulted in preventing the development of late asthmatic response (LAR)
and increase of airway hyperreactivity (AH) in guinea pig experimental models of asthma. We have now examined
whether exogenously applied PAF causes LAR in these models in vivo. The respiratory resistance (Rrs) of guinea
pigs was measured by an oscillation technique and histological studies of the bronchi were also made. Guinea pigs,
actively sensitized by repeated antigen (ovalbumin; OA) inhalation, showed a leftward shift of the inhaled PAF dose
response curve of Rrs compared with that in control animals, indicating that the sensitized animals were more
sensitive to inhaled, PAF. PC,y PAF, which indicate provocative concentrations of PAF aerosols causing a 200%
increase in the baseline Rrs, were 3800 + 604.9 u4g/ml and 780 + 94.3 ug/ml, in the control and sensitized animals,
respectively. The same magnitude of immediate bronchoconstriction after 780 and 3800 g/ml of PAF exposure was
observed in the actively sensitized and non-sensitized control animals, respectively. However, LAR developed 4 out
of 6 animals only in the sensitized guinea pigs. We conclude that both exogenously applied PAF by inhalation and
antigen exposure are capable of inducing LAR in sensitized guinea pigs, and thus the priming effect of
immunization and PAF may contribute to the development of LAR observed in asthma.
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