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WH7NVT s> (Sigma), THEEtRFI>» (B
R, 7RIV (B-HE, A2V —1),
AN K75 —=NT ATt ¥ (o-phthal aldehyde, AT
OPT & Bg) (FIXME), v ir=vVor.-YyYwi.
~EH 7 ¥ 3 —1 (pendnisolone sodium hemisucci-
nate, BAF Ps £B%) (Sigma). b3, +TH
MBI R B v e,

3. ELEY MOREB XU Ps &5

BRE 7N 3 v R EBEAEKICERL T 20%8K
REBL7:, COBWKO.5ml 2 v®y MEER
W, 1BBEW3EEALT, REEIEEL.

BERTHR 4 ~63EIZ, ENVEY M 2RO 5BECD
Uiz, TEEGHER) [ Ps 2RS¥ 7L, [Es
SO EMH L7, 118 (Ps 1RRIRTIL5EE) | Ps
20 mg/kg #HEFEAICEAL, 1 RS ICEREH L
7o, MIBE(Ps 2 BERIRTI58E) © Ps 20 mg/kg BEREPI
Atk 2 RFRICBERIEE U, IVEE (Ps 6 BBRIRTR S
#E) 1 Ps 20 mg/kg MEMEPYIE A LR 6 BRI 4R H L
7e. VEE(Ps 5 HRIRSEE © Ps20 mg/kg % 5 HEE
HREEEPNICEAL, BIERE5 L D 24 BRI I BRI
Lz, TBEZ10E, I~VERER SEIZDNT, &
B2iTo .

Isotonic
transducer

Tracheal
chain

95802, 5%C02 —>p Recorder

Water bath

Fig.1. Scheme of the bioassay system for
measurement of the responses of tracheal chains
to antigen, histamine or acetylcholine. One end of
the tracheal chain is fixed to the bottom of
Magnus tube in the water bath maintained at
37°C.Krebs-Henseleit solution in Magnus tube is
saturated with mixed gas composed of 95 % O,
and 5% CO,. The other end of the tracheal chain
is attached to isotonic transducer and the tension
of the tracheal chain is recorded on the poly-
recorder.

#

4. [EHOIET VT I CEINCHT 2 ISR
DHEE
i H U 72 8% % Krebs-Henseleit %" iz 5 &,
Timmerman & DJ7EED > T, [EHEEER L7,
TRhbb, 1D20HP1IDORERELSLLIIE
TRUID, WWEOHREER L DE 1EOEL L
(Fig.1). EVEY M 1ELD 1RO L % E8L
7z,
ZOREEDO—HE, W0ml D~ X AEDEE
& D2, Ziic Krebs-Henseleit # 9 ml # A h,
95%0;, 5%CO,DBEN A TR E ¥, 7 X%
i, 3TCOERMICOL L, KEEOMEL, 74
V= w 7 e bV AFa—%— MEav—v vl
) weho, REHORIBERAY va—5— (]
AE RM-5) 12508k L7 (tissue bioassay system,
Fig.1). ¥R 0.6 g & L7z, &%, 500 mg O
BEDDIC, Fr U7 v—v s VOBOEA L L,
BEHOELEY b oHHLLRERE 1SEHE
LT, BABEELZL ZATIET7 AT I v RED
L7z, %&bb, JBE7 V7 3 > % Krebs-Henseleit
WICHEREL T 500 ug/ml L L72 Iml 2~ 7 X
Buwmz WIATVT S D=7 X AENERIEE S
50 ug/ml & LT), [EHEOIHEEERL /2.
A5, invitro TPs &4 ¥ F 2 — b LEBED
BhREADLIDW, IBEOBEELEY bE 6IETD
ST, [EHE 2R T bioassay system I &
DDt BB RS 4Ps100 pg/ml, 500 pg/ml, 1
mg/mlBEEIml & 4 > Far—F L, 1EEHEHERL
500 pg/ml DIRE7 N7 3 VB® 1ml 0L TEE
SHOHE = RE Lz, IHED & — 27 BOIRS (mg) %,
FORIGDKRE & LT,
5. PURBINK & 2 BIEMAE#» DAY I v #
BEDRIE
BRHOENLEY D SFH L 720 % Krebs
-Henseleit A AR, HLE» 5 HEARICH 7—F
LA L T Krebs-Henseleit #8C® - { 0 #EH L,
MBEFEBFTL 2. ZOBK, ERESEIoHL,
N l~2mmD/NFIce 3 &5 HYIL 72, Krebs
-Henseleit W T & S ¥EML 7o p LB L, FHEBA
100mg ¥22FEL T, 5 » L% 5mld Krebs
-Henseleit % AN BEBRE 4 XL »7-, 37°CT
WAFIRE L2 E, 28% 1ML, #HI20, 1,
10, 100, 500, 1,000, 2,000 xg/ml DIE 7 L7 L~
R Iml 2027, WA7AT S Y22 TERK
BABRCEAL T, MERE BB 8L, &2
0% bV 7 o— VEREEEEHE 0.5 ml 2N X CRIG2E
&7,




TFrT7 47Xy —RIGEXNT 2 7L F =V o rOmE

e & PO R Y 2 v iiE, Shore 5D
B —IMEIE Lo MR CHIE L7z (Table 1),
OPTIE, lg®#AMI—7 1 100ml ICELIZERE S
BCTTATANI—~THBL, WKE v —LIZ
Lo THHBI-TLRESSTERRI YLD,
Fy =8 —IZBEREL THW, OPT L DRIE
BEB & CRIGIFRIZ, $iROHE MY £ T&,0C,
45 R E U7, BEXERHEE, 0.1 N ERICHAREL T 10

375

pg/ml & LB =2 0#KE 100 L L, 2hi
Y BB IME (relative fluorescence intensity)
TRBELL., Yo7k Ebic, MMEEMBE L URN
ERHBLAELL, Fig 2 ICFNSDERETR L.
WELIERY SV, ERAY I VMR RS
SVEREETRLI. Thbb,
EXY:EMB= WMEhOoLAy V&)~ (IR
TUTIvEMZZVEEZOREROERS & VE)

Table1l. Method for histamine measurement.
Filtrate Lung Fragment
Filtrate 4.0 ml Fragment 100 mg
30%TCA 0.5 ml 30%TCA 0.5 ml
homogenate
centrifuge add K-H solution 9.5 ml
Icentrifuge
Supernatant 4.0 ml Supern?tant 4.0 ml
[
to, each supernatant add
5N NaOH 0.5 ml
NaCl 1.5 g
n-Butanol 10.0 ml
mix for 10 min
centrifuge
Butanol phase
Salt-saturated 0.1N NaOH 5.0 ml
mix for 10 min
centrifuge
Butanol phase
0.1N HC1 2.5 ml
n-Heptane 15.0 ml
mix for 10 min
centrifuge
HC1l phase 2.0 ml
1N NaOH 0.4 ml
1% OPT 0.1 ml
incubate for 45 min
in ice~water
add
3N HC1 0.2 ml
aqg. water 1.0 ml
Spectrophotometer
activation 360 mp
fluorescence 450 mp

K-H solution, Krebs-Henseleit solution ; centrifuge, centrifuge at 3,000 rpm for 10

min.
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6. [KEHOERY Iy, 7EFLraYvick sl
RIS B LI Ps OFROBEIE

Krebs-Henseleit & THfEFAIRL T, 100ng/ml, 1
#g/mlL 10 pg/ml DERY IVBLUTPEFLIY v
B R L7,

WEDKRBEELEY P ERAVTREMLERL,
tissue bioassay system izt v b L7z, 7 X A& |2
Krebs-Henseleit # 9 ml # A T 1 BiIRsER, <7
IREBELIDEEAE LD, EHEEITCOHFL L
Krebs-Henseleit % 9ml CEE L7z, ZHICE XS 3
> 100 ng/ml ¥¥ 1 ml 2N T, IERIE2HE~7 .
RISWRKICZ 27 L 25 THIEenE LD, Krebs
-Henseleit ¥ 9ml T 3 B¥EMHL T, BIBb LDV
NWVIZR-72 25T, bH)—EELASF ¥ 100ng/
mi#1ml 2MACIERRIZEL:. C0db LR
LT, tAF &> 1ug/ml, 10 ug/ml, 7FAraY
> 100ng/ml, 1gg/ml, 10 pg/ml¥EEMLTz & & D
Rt 2EFOMEL L., D2WT, EFHE%E Ps 10
pg/ml, 100 pg/ml, 500 xg/ml, 1 mg/ml ¥EHITH X
T, AROBEETo7. BRI, BRIUERORN
DREX P mg TEDLL, 2EHOAEDFIHEE L -

7z,

7. HEFERLE

RETFHUALER X, Mann-whitney D U 7 R b, 7
BB ER Y, RES BUT2EEE L.

15 1

1. BfEEr £y FRE#HOTEICNT 2 KIS
Fig. 343, 18 (PsFERGHE) »oB K88 % in
vitro TPs &4 Y F aR— b LB L, 25 Thin
BaED, [LEHOWAT VT 2> 50 ug/mlicifT 2
RiG%2RLIbDTH B, LBIE Pslmg/ml &, thig
13 Ps500 pg/ml & B2 1A > Fa_—+ L7
&, TERIZ PsEFEETOBETH S, LA DL
BRI ERL Tw 3, &2 DRIEORAIFEROE
J7iE, 0, 112mg, 569mg Th ., Th s DOFERE,
BfEELEY P [EHESTUROEIMNC & > TIHEL,
ZOIHENPs D4 v Fan— iz k> THIEIEH
HBILEETLTWLE,

BRSO Lo LKEHDIET7 V7 3 > 50 ug/ml
R 2O KRE s %, Fig d ERCRL:. 18
(Ps JERR 58, n=10) iZHEL T, IVEE (Ps 6 B0
A& 58, n=8) THEICWESEL L (U=16,
p<0.05)., Zhizxtl, IIF#(Ps 1 BHEIRTIRSEE, n=
8), LIE¥ (Ps 2 BRAANK 58, n=8), VE (Ps5
HRE#E5E, n=8)TR, [HLEEELTADL,o
7z, (&%, U=17, 36, 35). Fig.4 &8, 1H»5

RFI RFI
100} External standard curve 100 Internal standard curve
(]
o
L]
L]
50 50
9,
L[]
L]
L)
0 1 | 0 I 1
0 100 200 o} 100 200
Hi(ng/ml) Hi(ng/ml)

Fig. 2. The external and internal standard curves of histamine. The relation between RFI and
histamine concentration was almost linear in the extent of histamine concentration used in this
study. RFI, relative fluorescence intensity ; Hi, histamine.
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rolREME, BROBEDOPs & 1RES >+
R—bLTzHEW, FEATNLT Y50 ug/ml 2H0Z
PREOREBOINEE R L bOTH D, Z ORI,
500 pg/ml B & U Img/ml & A > Fa~—1b L72R
(£2n=6)Tix,Ps &4 v Fax—rLaVEEO=
10) KHART, FECREHOWESET T2 %
FLTWS (&2, U=2, p<0.05; U=0, p<0.05),
#12, in vitro T Ps1mg/ml &4 »F aR—} L1
i, 2fTHRCHT 2 REEONEE 2 Bl
Motz ZHREXL, Ps100 gg/ml & A > F 2 X— |
L7:8 (n=6) Ti, PsIERESHLFEEZIR DL
ol (U=14), ULOHERLYD, Ps REEELE Y
FEEBEOTURIC L B UERIGZIHIT 5 L\ WA B,
Z OMEZIR R, Ps % in vitro TRE L BE I,
Psik 5% 6 BRI TR o, VE (5 BE&RSE
TRIMEIRNBEO o oieds, ZDEETIE Ps
Biktg 5% 24 M THRRBNET 2> TR, ET
nif, Ps 8 5.4% 24 B 1 Ps O ITGIZHER o5& L T

Wi kWwWib, A, BHHAEH in vitro T Ps 2%
5456, 1RMEGCEFRI L 3 SEHITEDmH]
PRMEED ST,

2. BfEEATy Ml S D RS 3

HEED B (Ps 3458, n=10) B 3IET NV
7E URINE L R oD XY L EBOBEGRE
Fig. 5 k2R L7z, S ORI, T 2887078 >
BESEMT 2onT, MEB»ro50LA Y 3 Vi
BBLHEMNT 2 ZEE2RLTWS, LAY 3 VERE
WWHERE RS 3 VEBROARESDEND RV
», gide 25 3 BRSO L 7o,

Fig. 6 1%, BB 2MMil#ro0Ay 3 v
BRERL TS, MBI B Ps JEREE, n=10)
L, IVEE(Ps 6 BERIFTIRSEE, n=8)DIB T Vv
73 VYR 1,000 ug/ml B & T 2,000 xg/ml izt 3
LAY I VEREENERCEAS L (2, U=15,
p<0.05; U=10, p<0.05), THniZfL, IVEEDIIH
T EES0ug/mI T TR IBEERE I

Prednisolone Sodium Hemisuccinate 1mg/ml

e e i NSRRI

0A5004g/ml, 1ml

!

0A500#g/ml, 1ml

500mg
. A e e
Prednisolone Sodium Hemisuccinate 500ug/ml
500mg
Without Prednisolone
500mg

T

OA500ug/m1, 1m1

Fig. 3. Effect of prednisolone on tracheal chain contraction to antigen. The arrows represent the time at
which 1 ml of 500xg/ml ovalbumin solution was added. The length of the vertical lines correspond the
contraction of tracheal chains by the weight of 500 mg used for carribration.



378 & e

Contraction (mg) Contraction (mg)

Net Ristanine Released(ng/100mg Lung Tissue)

1000} 1000}

800 800
600 600
400

400

200 200

0 0
t I Il v v 0 100 500 1000
Group No. Prednisolone

(#g/ml)

Fig. 4. Effects of prednisolone on the responses of sensitized guinea pig tracheas to antigen.

On the left of the figure, the response of each group (I, I, I1I, IV and V) was depicted. Group I show
the group without prednisolone administration. Group II, III, IV and V show the groups
administered prednisolone 20 mg/kg intraperitoneally 1 hour, 2 hours, 6 hours and every 5 days
before excision respectively. To the excised tracheal chains, ovalbumin 50xg/ml (final frask
concentration) was added and the contractions were measured by tissue bioassay system.

The contractions of the tracheal chains which had been incubated in vitro with prednisolone 0, 100,
500 and 1,000xg/ml for 1 hour and thereafter added ovalbumin 50ug/ml are shown on the right.
Each value represents mean =+ S. E.. Statistic analyses were performed by Mann-Whitney’s U test.

*, p<0.05

L
-~
o

i
©
o

Fig.5. Effect of antigen concentration on the
immunologic histamine release from actively
sensitized ginea pig lung. O—o0, released hista-
mine content ; ©------ B, % of total histamine. Each
value represents mean + S. E..

'
»
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Net Histamine Released (% of Total Histamine)

1 10 100 500 1000 2000
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<, B (Ps 1 RFERTIREEE, n=28), INEE(Ps 2
RIS, n=8) BLUVEE (Ps 5 HRSK 58,
n=8)Tid, HIMLAIIET7 LT I oD+ RTOMEE
TIBLERES D o7, IhoDRERE, B5H
FESLWIEE I, MERMO 6 BEEIFIC Ps 218
ELBRCE, BREMES S0 Ry &
BHEENBE I LERLT VS,

Fig. 743, &FCB ) 2 iifH# 100mg Bz D e
FNBEAT I VERHELIZ LD THE, HBO I
B (PsFEHE 58, n=10) IcEL, IVEE (Ps 6 BSRIEG
BE5H, n=8) THEECHA L (U=16, p<0.05),
IHZRL, IIEE(Ps 1HEMIEIHRSE, n=8), Mg
(Ps 2 F¥HIRTIZSEE, n=8) BLUVE: (Ps 5 AR
BEH, n=8)TH, [HCNLTEEEREDN
Lol (&%, U=26, 38, 32). ZORRIZ, BE
ENEY MBS EN IR 5 3 81, Ps s
HBORMTRY T A LERL TV S,

3. FREELEY PREBEOERY v, 71 F
NI L BUHEICE LIET Ps D3R
Fig.8 (£ i, #BEELEy M OREHEEL
DBEDERY I VBEHEHETA v Fa—bLE&

H (1)
25

20

N " L . : P
1 10 100 500 1000 2000 OAlxg)

Fig.6. Effect of prednisolone on the immunologic
histamine release from sensitized guinea pig
lungs. 0——o0, group I; A2\ group II; o o,
group IIT; @—@, group IV ; and A4, group
V. Group I shows the group without prednisolone
administration. Group I, II1, IV and V show the
groups administered prednisolone 20 mg/kg
intraperitoneally 1 hour, 2hours, 6hours and every
5 days before excision respectively. Each value
represents the mean. Statistic analyses were per-
formed by Mann-Whitney’s U test. Hi (%), net
histamine released represented by % of total
histamine ; OA, ovalbumin ; Gr., Group.

*, p<0.05

D, JE#HOWMEIZNT 2 PsORER L DT
H5 (n=10). HXOKEMO RS I v TR
IGiE, Ps #MA R RETOERAS § > 1 4g/ml (5
M) X BIHEORE ST 2% TRR LI,
IORRIE, TEMDODERY I 2B E XS

SCREOMINC L bk > THKL, Ps i3 2 OUNEER
FEERIMET 3 25, 2 OMEIZISIE Ps BRSO &
EBWRELS LB IERRLTS, 251 Table 2
LB, ZOREAROERELRL .

Fig 8 (FE) i, KEHO 7712 ) VIt L3R
EERLEBDTHS (n=10), Bz DEEED R
H, Ps2MALVRETOT L F 129 ¥ 1 yg/ml
KLY T 2% TRR L. CORRIT, £R
Iy OBELERIC, REHOIEET EFraY
CIREOBEINC L b2 > THAL, Ps i3 BEETE I
ZDUERIG 2 4HS % 2 L 2R LT3, 7 Table
2TRIZ, ZOSEAHORBRLRLT,

Histamine Content
(ng/100mg of lung tissue)

3500’- _’_

I II Iir 1v

y Group No.

Fig.7. Influence of prednisolone on histamine
content of 100 mg of lung tissue. Group I, the
group without prednisolone administration :
Group I, I11, IV and V, the groups administered
prednisolone 20 mg/kg intraperitoneally 1 hour, 2
hours, 6 hours and every 5 days before excision
respectively. Each value represents the mean =+
S. E.. Statistic analyses were performed by Mann
-Whitmey’s U test.

*, p<0.05
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1000
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Fig.8. Influence of prednisolone (Ps) on histamine- (left) and acetylcholine- (right) induced
contractions of the tracheal chains obtained from non-sensitized guinea pigs. Eachvalue represents
percentage to the contraction by histamine 1 xg/ml or acetylcholine 1 xg/ml without prednisolone
respectively. O—0, control (without prednisolone); A~y prednisolone 10 gg/ml; - =
prednisolone 100 xg/ml; ®-----®, prednisolone 500 xg/ml; A—a, prednisolone 1 mg/ml.

Table 2. Summary of analysis of variance. Effect of prednisolone
on histamine- and acetylcholine- induced tracheal contraction.

Source of variance SS af MS F
Prednisolone (A) | 43632.6 4110908.2 [ 164.2
Histamine (B) | 68165.9 2| 34083.0 | 513.1
Interaction (AxB) | 33352.7 8 4169.1 62.8
Error 8968.5]135 66.4

Total 154119.8]149

Source of variance SS df MS F
Prednisolone (A) | 45630.6 41 11407.7 | 175.2
Acetylcholine (B) | 94342.8 2147171.4 | 724.3
Interaction (AxB) | 21610.7 8 2701.3 41.5
Error 8792.0 (135 65.1

Total 170376.1 (149

SS, sum of squares ; df, degree of freedom ; MS, mean squares ; F,

F ratios.
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ek, BMEBRTPsRED IV aanFaf D
W7+ 74 7% —1ERIL, 5L DREEE T
HEFE~BEHEET 5 £ 3 NTHR1070 U LA
Bhis, T+ 7 49%y —fEREEDRGETIH
ELHLE IOLICHRTERBNRS D,
BE X DRAERE TICET AMICHEEN LT 2 H
meLT. 1) EEEYOHEE, 2) BMEAROHEE,
3) EELIZ VI aNF a4 NOEE . B58 - %
EREOME, 4) EBENRET2EABFEOHEES
HIFBILBTES,

EENEBEME L TELEY P EBAZDE, /I
BTHD, BXOBENBRETHE L, Fvii
PR TREIWEE S LEEHLST L, 734
WA LZ—=F—E L TERAY I VOBEENKENWT &
EYOEB EOBBRICMZ T, A7a4 Py 2@
WA, ZybRevURLDbE PIBPTVRBE EER
TWiDThHbd™, BIEAEEL L CHREBEZAL
1ehs, COJ/EDT F 7 4 7% ¥ —RIGITIE 1gG,» 8
ELTwa 3Ty, FELTREXEE TS
FIBT7UVLF-—RIGEE, AT704 FOERLE
By BRI E TR 5TEEMEH 3,

EHDA VT Ps20 mg/ml MR EIL, fOHRE
DEAEEREZETR VY, BEERTROMCH
WBERICEEL TR D RET, Wb 3 0V AFED
BIZILE T %, Yanagibashi 523, <= AEEERIC
FrRFovarens ¥ sy i— b Img/kg 2857
2L, BRTHFEL KSR s N, MpESETL P
=V o v BERES 30 5%RIC476+81ng/ml EBE
RY, Z0HEPLHMIETL T 2% /100
BECL->HEREL TS, AL RF=Vor .-z
FTADRE - RBOBEOMBRIRHETH B, 20
HE» ST 212, EEDin vivoBED&RETI
EURTHIER 7L F =V o s OmpEEIIH ug
/mMIZEL T FEENE, —F, in vitro T&
EHE A > Fax—1t L7Pso#EIE10~1,000
1g/ml T, ZHin vivo %S TFEEN 3 MPEE
EDLBES. Lbl, BBENTEZATLVETSS
PsO—EFL pkfRa v, L K=V o
VBEEPSBELDVOMHELS E>TnE LEZ
5%,

TNAaNFaL ROHTF+ 74 5%y —(ERDOF
WOFEE LT, BESMCHELBEL L 305
TRLER TS 2 HETR, B0 EHE s
DBolz T HMEN L O Z 13 L, Church
519, Delehunt &', BFEIMOTERNE « KHE

EEHEELT, ABEKRECL 2 RE8EE v
Faq4 FREE I~ ARETIEI S Nz LT3,
DL BEROMER, BEShLT 745 %
V-RIGOEMIEBEIC L2 LD Bbh, 2BWT
B3R RIS LT, Zraansad Kol
BREABOAbOLEZ NS, —F, BFEY
DEEFES % in vitro T AL IIVF AL REL Y
FaN—L, FRKREC L 2 FBHIEECHT 5%
REHTEETHE, 15 3MO 1 > F 2 _— b TYHED
MEHED eNz LW S|E L, SHMA > *a
N— L TH RIS SRS s ol b v S
EOBHB, DL BRWENLS Y, S vaarFay
FOWRT+7 4 7% v =318, 55D HRHBEH
ECORMNRL ZBHOERBRESD 2 LiEEsN
5.

EEIZ, BEENE Y M2 Ps % in vivo THEIERRE
AL T 6B RER2HE LAIRE2RELESEC
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Fig.9. Mechanism of the anti-anaphylactic action of prednisolone speculated. Prednisolone inhibits
phosphodiesterase activity in the bronchial smooth muscle directly, resulting in the increase of
cyclic AMP and bronchodilatation. This effect takes place within 1 hour of prednisolone

administration.

On the other hand, prednisolone enters the cytoplasm of mast cell, combines with its receptor and
forms prednisolone-receptor complex. This complex affects DNA replication in the nucleus and
newly synthesized mRNA is transported to ribosome where new specific proteins are produced.
These proteins decrease histamine production and histamine release evoked by antigen-antibody
reaction. These processes require several hours to reach the final step. P, prednisolone; Hi,

histamine ; Ach, acetylcholine ; R, receptor.
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Abstract

Antigen-induced contraction of the tracheas of actively sensitized guinea pigs was inhibited
by the intraperitoneal administration of prednisolone 6 hours before the experiment. Predni-
solone was also effective when the sensitized trachea was incubated in vitro for 1 hour just
before the experiment.
~ Antigen-induced histamine release from the lung tissues and histamine content in the lung
tissues from the sensitized animals were reduced when prednisolone was administered 6 hours
before antigen challenge. One hour incubation with steroid inhibited histamine— or acetyl-
choline — induced contraction of the trachea of the non-sensitized animal.

It is speculated that anti-anaphylactic effects of prednisolone are bimodal; initial effect
appearing in a short period seems to be due to a direct inhibition of tracheal contraction, and the
late effect due to the inhibition of histamine release probably mediated by steroid receptor and
requires several hours to take place.




