615.754—07

Punch (EIC X 2HRIELE O IREE & £ DO IEH

MILRFE TR R (EE - (LISEESR)

1E H

m K

(TN 4249 A 12 A Z/)

#® B

) U= FEDMDERICAD SN B IAREREDOT
BEOEME DL BMHEE S - 12FHS LLEBE
b LD IR ADILKRICONTENDINRIEIERDOE
ROFEMOFEC OO TRAEBAL ST
3,

RERBEEIN—DOORERRTIINLT, M
BT AMBRIEORBLD LD 1:2bDTH T,
B~ DEHIT 2 DZBD EDHEE BT U X S icimk
L2 bDTRIEY, RELEBTHIIDHEDORE
BOBEICLOTZOBREI RTINS, HX
7T RRIR, MMEDILERE MTEERICINT 310
EEBEOTE, MHkE L CEMLE »SOQM
Ko#EER LUTNCO S HERBOMIEM -
BAROMMNZDIEFIC LN -TE %3, L&
NREFEDODIREEDOM K EL » T3 DI,
205 L MEFEBHEDIEM & EABOMMERETH
3. MEORIGIIBEERIMOMEZ b BEROD
BEMERI-IBEOLEALLBRAEEORE
(Menkin, 1929; Miles & Miles, 1952) %35t L
THY, %EFRHWYWAE Granuloma pouch (Selye,
1953) 5 X UF Cotton wool pellets (Meier et al.
1950) T & 5 ASEMREATRIESE LTV 3,

ANEEEUDTER T X TOFEM O RE ICHE
THNNEB LXUEEHDORIGHETSH - T, %I
DI SRBHIL DMUMD % § D1 DITHRE
ROERELTREATETHY, thiaReT
LHRBRERIFAZERINTHS, thodDS5b, B
b LB BEONTEDIET » OB
DORBRAELETHS, COFERRRIYEL B,
REFRIREORTFIIEHL, £ LEOEEE
FRELBEDOES, H50EBEEOENCE 5T
FRTH2H60TH-T, HHTHS. LirL, 0T
NOHA S 1 EREBROX 1 TOHHIS 120
WEBLLZONT, BANHIEOMZES TS
DI D BHOBYEER LI S0

HRIREMD D, TR UriFED, hoip
PICBC LREERL LS KEMCRIBT 5P E
S PIEDNT D EREEENIT,

Ungar, Kobrin & Sezesny (1959) @ J5 & (FL i3
Zh%ZVIT Punch HE X2 Ei2T3) BEEMN
IWIEM LT3, BTRLTHROREMICRE
TEDREFBELC SRBCEE, 1EOEHHPS
FIFIC 4 DORIEMMBZ DN 5 AIEENH D, A
BEBRALTA IR, RIRERICL STk
DT EPBOMI BT EBTE, LT, &
AP TTis /oy, ERERSIOFIED
baroimoht, Lrl, COERCIIETE
ZFEOTRL TRV RERS L CRELOEERT~
X¥RDH5EBERIN, IR EEREFER
FHUAHREEZCCICHE L, FHREEMVEET
DIEAPIICDNTEDORTEL, ‘

ZOWRD 1 iz TieilicE®s L iy, &
M, 1964; L3, F)l, EM, 1964),

EBRHEE L UBR

i Wistar ROHE 7 » MAE 1501:-10g0D %
D&, TEy MEHAT 230£10g ML, RIER
Bkt Oriental MF, $%¥FIIR GC-5 &/KkT 22—
25°C ORBTHBTOSDTH 3. HRD»
DRI B TIEDOT, KEFIOERIIE T,

EAYME HUnER7 5 rERREVvES FOM
BEERBIC1ml 3D 9B fE L U4 ¥ o &K
1087220 U 2 Bk ICIR I8 U 72 07 % sk
EBIRLIODEMN, —15°C DRTET2H AL
EHmicZE S,

HRME & L TIL Dextran (- V94F& 54, 400,
ZXE D &IC X ), Serotonin creatinine sulfate
(Sigma), Histamine dihydrochloride (F1)), Brady-
kinin (KB E#), Carrageenin (Genu carrageenan,
Copenhagen Pectin Factory) % F\ 7z,

Z0OERAZY) Phenylbutazone ¥ XU Oxy-
phenbutazone (3 1N NaOH 2012 T, AL DB



780 iE M

HOL {iig T pH 7.8 1T FIL, hU pHIZISIEL A
0. 9% BLKTRRLU TR 2% 1ml & L, A
DOEAREARBHICAEL . hOEHITMBIE
DHDIIIHETFEY T LEEKE L, HEOEN
12 0.9 LUK, FORGOENIHAKITEEF
A E SN A A

Punch X(C & ZAERE 0 AEER AR
IEALICERE L TTF % UA K BX hair clipper (0.1
mm 7)) CELHEL, BHEEIZIIATHlick
I 4 AFRO0.9BAIKD 0.05 ml, HRlIC ZHiC it
TEEIILAHCERYAP—EREZATR LK
BOMEK%E 2T-gauge (EMETRREHT S, #
BOX S ICERMBEOHHIC L » T DIz —FEDN
M i B % R SRS THE & TR VM IC & > TRL,
A EER, DF 2V TH THAMBEIZE LN
SEBEERECHE LD, KT XUORY%E
IR EICHE U e TR/ Mkco <.

HE L S - EBREOMNETIADARN LICDA
FTEey Tk, WEPOFEERMD Punch(BEHE 12
mm, EE 112mm2) TH - THEBD S & flr S EiR
OHRLEF AR LU TITIRS . AKEFBMOE
IROBAIRREE S SR LBAIciBRAIZL W
DT, EREHDOEASOKmHMNE & REIALIC
B=Y ., 74V TEBED23TEIMBIN, Tk
W1z B IIE B IC Torsion balance T mg HfrD
FEET 3.

BERYMC X3 RIERBEOREL Ie=(Wi—Ws)
100/Ws Thobahsd, Wi [ IRR{WEAE EHL
teE B OER, Ws IR O fei kDA %2E
HULPHOREERTHS. 1 DOERME (12
DFay b)) CAEIHLOAONSEZ 12D Ic D
SEIEE RN, Ie OEEEITERMEAD log Ak
ICE L CEBBEERERT (B2,

$ 1% Punch B X AAREDFEHER
Ic= (Wi—Ws) 100/Ws
Ic : Intensity of inflammation in the control
animal, (% weight increase of the in-
flamed site of skin)
Wi: Weight of the inflamed site,
Ws: Weight of the saline-injected site.

E= (Ic—1t) 100/Ic
E: % inhibition of inflammation,
If: Intensity of inflammation in the animal
treated with the drug under test.

| %

WA DLCRIE D% A D1 —EN £ Zic sy
) L1 o0 TR IR R EIC X 2 REEs
B ZRETNIELD, COBEREHO1RBIC
DOTEE 2P LA 5N 8 DDHEDFHE TR
ANt RIEDT, TRHOLIRHOR THERY
HCE->THBE&HEEROEMERL S BN
DEZHE (% reduction of weight increase) (I E=
(Ic—1£) 100/1c THbshs (F1E). Ol
YD log BBICHLTORDE M0 BIHEERT
GB4D, 6. '

R EERTREA

D AREBXOMHN: 79 MI2OTRAE
150g MEED D » & bk, TOMHEDKED HD
3, BeRICRLAE I, BRYHICIIRBE
BOBMMAE IS gL TO dDH K15 230g LI LD
BDLYPPKRE L, FHOE X (BMimKoR
) (MAEICEKAT 0, FHEICX3ERENERD
AN ENEBTUSFTLENC L ST OEDD
bbb, LL, EEOEXY, REOMHE (KN
EEEME) KL EEBZOOEF TRIEVODT,
BEICENEBRAIGEN AL DESBP2DPR &N
REZEL, 1 DORIEMIIEENLL SRRl
T 4sites BHHFILEITNLLIIC Lo FRKO.
B2RICRLIzK I, MfECkZHMEREN

CROERIDONIZOE, T v P OMIZIEHORH

PEMNOEATHEEAEET L EAMKREL, T
ERPOLDOIKHEBYT BT LB8HBDT, HicH—
LIcHFBELETH B, =VvEy MCDOVTHHAE,
tERlDH—BEE L, Fiderey Mid 230%
10g WEROUH DA ERN B LT LTz,

2) TEHHEO pH : 0.9 % SrliK B ic X 5 EIR
RBEAETRpHT.2 HENS- L BN LEEAE
WIeDT, BRYEXAUEEK S T~TZODpH
IR L1,

3) Punch 4% : K& TE¥THNITETCHRA
HEBMESD LS, BHE12om (FHt 112mm?)
MHE AL,

4) TR EDEX  RRMITDORNIESHTIZERIC
BRTSIEHSE RV, HEMODE AP ORSITERE
I 5mm 22 EEOIL, WOEAIRXD FULARXE
DA SHEETELIRT S, REOKHIZ 1
{OADAEMb S B K H>PFLBRbh
22, OB EADE v EDIIEE DGR
AYSLRONEICEETIC L, CNSHDHR
SRR OBFERMICEERT 5.



Punch HC X BHREROYHRERL L ZDIHH 781
Fg2E F w M 2L O RIEITE & KT DMER
REFZMWMOERH MR
* % . EREMER eV TS
©® (mg/112mm?, .
g ¥ ES.E) Dextran* oM 7
o5 i 87 + 2.65 (6)** 37 + 3.1 (8)t 83 + 3.5 (1)t
80— i 89 + 1.00 (6) 35 + 1.0 (8) 81 + 4.0 (12)
60 iy 129 + 2.18 (6) 50 + 2.4 (8) 89 + 1.7 (12)
150 —1 it 132 + 1.49 (6) 49 + 4.3 (8) 89 + 2.6 (12)
o — 350 e 147 + 4.72 (6) 41 + 2.4 (8) 84 + 2.3 (12)
280 — it 150 + 1.22 (6) 39 + 2.1 (8) 83 + 3.2 (12)

* Dextran 6 mg, M7 5 mg per site.
b EHBRERPLOBIOEMEM, & v 2RI RIEMA.
t Ay 3R A ER site DAL

AS ' Anti-serum 5mg
H . Histamine (base) 20 pg

200 HT | 5-Hydroxytryptamine (base) 20 Ha

D ! Dextran (av. mol. wt. 54400) 6 mg

B . Bradykirun (Osaka Univ.) 75 pug

F . Formaidehyde 5 mg ,/.\’

C . Carrageenin 05 mg \'
F

1601

WEIGHT INCREASE (%)

1 1 , "

S
o 05 | 2

3 5 8 24
HOURS

B BRYEOEAERC & 2EMERO o RawSE,
Bikh : ER R ORM ; Bt RWERBM(S).
BERXSHOBMWE D 2127 X | ODFEH#4E, Histamine (EVE » })
PSR RToy P R HER.
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= B M M
| EERAMECLSAESEORE | as

#9428 & Dose-response curves

HEERPAOE—ERET v b (His-
tamine DA ENE » b) OFEFICIEHLT, 1001
i~ ORFHFIRRICER BN OR R ERH
mBEZLSIRESE1MTHS, B
BERORKIGET 5F5/I3, Histamine ¥
& T Bradykinin (2 1, 5 » FMFE
(LL'F AS), Serotonin (PIF 5-HT) £ X ¥
Dextran |3 2 B%ff, Carrageenin {3 3 B[,
Formaldehyde I 8 BRiIFIHTH 5.

TS DE & DERYEIC OV TRIERR
EDRAICS 2 LT B T & HiEm i L L
(727U Formaldehyde 0 & {3 3 K517 %4
SEICF 5), Dose-response curves %* & & ¥
rONE2RTHS. ZORBEHOB/RR
YWED, ERICERT 2 ESTAENRE
T3, FOZORETOERICHO 20}
EERBLTORMEEENRIFEIZD
M TH 3.

2. Phenylbutazone % & Uf Oxyphen-

WEIGHT INCREASE (%)

40t

1 L S

butazone DHHAFEER 0125 025 O5 125 25 5 10 20
a. MREDROERIEE DOSE INJECTED mg or pg (log scale)

Phenylbutazone %5 & 7¥ Oxyphenbutazone 2K EAPHEORE L EMERMNGIEKE) L OBR,
D 30mg/kg FBAZEOE 1A BHFIERI ~ Bl 1 ATRICER L ZBRYHO AR,
OREMRTHNEORE AR ENEY P EREROMMCE).

- - : AS, fiF .y } - ¥ £l (mg); H, Histemine (ug base);
L, LEROFETHHERBMEORDH HT, Serotonin (ug base); B, Bradykinin (ug); D, Dex-
ZREBUICER B3NOoMmEHEREL tran (mg); F, Formaldehyde (mg); C, Carrageenin (mg).
fe. TORMEPOHBE, O, BELD

Phenylbutazone D%IF I3 5 t4 2 R

$3IER FEALLERDOOARLEZNS ORERIME

/7% M '’ oy =5 ) | %%? # fn iﬁ“%ﬂ?ﬁﬂ
7 » + MG 5mg 89 + 0.68 (64)* 2
Dextran 6 mg 50 = 0.49 (26) 2

. Histamine™®* 20 pg (base) 56 + 0.80 (16) 1
Serotonin 20 ug (base) 53 + 0.67 (16) 2
Bradykinin 7.5ug 50 + 0.64 (24) 1
Carrageenin 0.5mg 52 + 1.32 (24) 3
Formaldehyde 5 mg 93 + 1.48 (12) 3

*  test site DI,
» ozrey b, XYL,



Punch KIC L ZMRER O AREE L ZOEA 783
o i'""] OXYPHENBUTAZONE
60} ®---% po. 30mg/kg
o ‘-’“‘] PHENYLBUTAZONE
sol < p.o. 30mg/kg
e
250, T,

»
o]

% REDUCTION
[
[¢]

™
(]
%
§
P’

)

HOURS

EIR LD 7y tEMO7 V¥ —REZRICAV T 5 Oxyphenbutazone
35 X U Phenylbutazone (% 30 mg/kg) @ il %hE O KM=,
Bith : YR E L KEXREEH L OMKE (KHM)
Hiwh: EHERMINCEWT 2EORBLHE.

31, Oxyphenbutazone O J5i% 3 BT CTHRAICHE
H, SROEFBIARMED 5 — 8B THEDIK
WU, #ETIR 8 —UKMDBETHS, ©~70
HIIC B 2ROKR & 3 ICRE{LAHORMICEE
BIZ0OH, RBOHFBYRICHRESKENT &%
x5,

b EBOERYAICL D REZEICENTIH
g

Phenylbutazone (3 2 I [if] %2, Oxyphenbutazone
TR 3Bk, TRbb, EhENPROL—I K
ET R, HixORZMELHNEN L TRE
EREIE, MEHORGRE (FiE) LARE

so * OXYPHENBUTAZONE

© PHENYLBUTAZONE
70

//

% REDUCTION
8

R EDBFRIIPARCRLTH 5, HiliERIEIC
%44 % Dose-effect DPARIL 6 B DORICRLTH
5.

IS OEMEP S H 5 LHiMFE, Histamine, Dex-
ran, Serotonin, Bradykinin I X {f Formaldehyde
K EBREONTHICIO LTS, MRHYOERY
— 7 BHICE 1T 2RIENROMICIERNA LD
5754, Formaldehyde RIE ~D $hRIZTHREY &
LWEETH B, 7 v PDHREREL T Domenjoz &
F*£ETEE (Domenjoz, 1960: Wilhelmi, 1960) (3
Y H Histamine, Dextran X 7¥ 5-HT BEIC
REMEND, BNTHEEDNTNEY, BT

’ 7
o'
7
ra

Histamine Dextran Serotonin Bradykinin 5 / Formaidehyde
or Y
"/
. . " " N . . N . . R )
25 50 100 25 50 100 25 50 100 25 50 100 25 50 100

DOSE mg/kg {log scale)

%4
¥ % Oxyphenbutazone 35 X U Phenylbutazone O ilIffliZhR,

Histamine {2MIXE NV €y |, i3 7 » |, Phenylbutazone DY HIXBRITEHD 2

R % X, Oxyphenbutazone ¥¢5ix 3 ¥ 2. TXTHiE.

Histamine, Dextran, Serotonin, Bradykinin %5 X 7¥ Formaldehyde Iz & % {RRIT 72



784 i 53]

DHETRHPEHDO YIRS ND,

c. 24BMBOREICLINEOER

XY 30mg/kg 51T X D 24BEMBRICH L BR
Eo#REusLvonl (E3R) O, iH 16
30% -i2 60mg/kg %25 » MTRIOEEL, 2=
NORIKOES O 20 Btk # OFERR
EENENUTRERBERBMOBVEE L S~
THic, BEMUTRLIcK I, @iy sk
B HEUIO 4 BINE THUITREHNCHEMU -,
UL, TDOROBETRENL OSSO
Hond, L LUAMEDICELOMEEDS ST,

3. HARAEEORS v PIEFEREICI-NVT S
L

A7 o4 FRIZBUBAOMBERDAREICE S
BREIT » P OBFRIEFZECOOTL SR
3, 486 KT Dose-effect D EEBAFETRANLTY
3. B2 DEHOMBITHL ORI E— ) OHH
ZHERRICRATH S, [Mdic 3h LML TH
250053 2B RO Y~/ TH B, EOF
B (p.o) LIt bDRARBETHS. C

ot vV Ly

~
30t e S .
-~ O e e )
z .- Dot iR
o C o ©
5 2
g ‘o
201
& 4
N3 ol &—o OXYPHENBUTAZONE 60mg/kg
i - P 30
ok [ 0—o0 PHENYLBUTAZONE 60mg/kg
2 0---0 3 30
| 2 3 49 .;: é
DAYS

FEOER 24F;RMFIE O # 5 L = Oxyphenbutazone
¥ X OX Phenylbutazone O %55 D FEHE,

Bl HRAER, XARZOREDOR
zihbh 2 208 2 ¥ poksebh
&R,

e PHERHNOELIBRIHE.

1 Betamethasone 8 Indomethacin (3h) 14 Fiutenamic acid
2 Dexamethasone 9 Mefenamic acid 15 Aminopyrine
3 Paramethasone acetate 10  Oxyphenbutazone (3h) 16 Sulfinpyrazone (3h)
4 Methylprednisolone 11 Phenylbutazone 17 Aspirin {p.0.)
5 Triamcinolone 12 Glycyrrhizin 18 Sodium salicylate (p.o.)
6 Prednisolone acetate 13 Chloroquine phosphate (3h} 19 Cinchophen
7 Hydrocortisone acetate {3h)
70t 9 %u
4
@
S 60
u 7 18
S /
Z 50
}—
5 7
9 4ol
; 19
& of
Z
Qo
G ®r
2
o
w
[14 1ot
22
i 1 L 1 A A A e - A J —
025 05 1.0 2.5 50 10 25 50 100 250 500 1000
DOSE mg/kg (log scale)
%6 WEE Steroid Kids X X EEJk Steroid HIRMEHOHIIMAE 7 v & ¥ — H AIFIEIC &
3 % i R SR D M,

Mebhds X OB, #4ReAL, EP]ESHET Nos. 17,18 B, Mk,
(3h) ERERD 3 K 2 c KPR EYRT. MO dORT<T 2 KM 2 RHR5.



Punch E:iC X BiREE O HRERLE 2 DIHE 785

NoDEYD Dose-effect curves H37RTHIRD rank
BEKAEPOHLBROENEBBLZ LT
3,

4 BREEOMREIERDEOER L DMK
BREVOHNBEDRERYBEDOHRRICK T
ELERZETIEABH S L, RREDRDF
s oL >TL 5. FEROBREHEICK 248
ETREFDOXINBHANELDNOLNTVS, £CT,
At AOEICERMICRDOAESBD SN TS
THEE O MAREIR (Dexamethasone, Prednisolone,
Hydrocortisone, Phenylbutazone, Chloroguine, Amino-
pyrine 3 X U Aspirin) £ 2T, i, Hista-
mine, 5-HT % XU Dextran RIEFEMEICI T BXh
BELOAIHER, BT1HOWML T, ThEDRR
FEERELZOTNORRYEIC K 5 RIEZIEIC b2
HBLTEY, poEL2OEYDOEWHARITLER
YVEOHEC L > THLTHKBRDOZEEZRLTN
AN

5 MREERIY ==V I OIGH
EROWLK DO ERP S, KERRKZRE »
BOFRLIZBREEL LTORAMEDHET &
WREENE, MREXLE UTOREKMAOZREE
LT, ) B3~ EOMICANSGT L, @) %)
BB~ {BRttorstMEE L. ) ¥
EDT v OMERRYE L OREFHIFHICK D
DT LT, HKANICHDE BD RAEIC 4%

DOSE OF 50% REDUCTION

THTEENDS.

ZhoDHESRE, AECLE—RHBRI ) —=
YITRODOTHREE B30I, EHIBO#RS,
HERER 3 Bef] (B DRREEOHFROE—27 13
EROBRO LS 2B F /123K TH B),
ERDERAMBELEREVIFETEILBBOD
&S,

TOHRICK > THRE N/ EEBRFIEH 8 BUCTR
L1c (COERTRBRI NI EHOFHMICONTIE
MCBE SNBFE). COLIBRI)V—=v)
DIBEBABAMCTONT, RE ORI 8,
Dose-effect curve, o RE D B - DRFR, &5
B DBEFRENERICLIch-> TERBRI N BIHFIC
155,

z %=

SR RIEBEOBREEFE IRICR LI, TD
RRICH B X5, RIEOEANIEIERIHLET
bMEEfLE LTREAT S DT, MEDHFLEN
LICHBMITRIEIRB T DA, MREROKRE
D55, MEZEBILOMEZBEL TS bDHkRD
TEERRMBEZEDTHALTH B, Ungar 5
(1959) @ Punch i RIERFTDME B BIEENIC
L AMEBOERA DRI KX 2R EARIET 2 A
BT, HERUBWILCAHLONTHWSE T » b
RO LENHEIC & 5 RIEZBRIERE E pb YIS

mg/kg (log scaie)

10 100 1000
T = T 1

PREONISOLONE s

3 Anti-Serum

3 Histamine

3 5-Hydroxytryptamine
. Dextran

HYDROCORTISONE T
ACETATE [ouny S
BUTAZOLIDIN
CHLOROQUINE | TS R

PHOSPHATE | wmer s e e ey e o B e T e s

AMINOPYRINE : —— - > > i‘

T
ASPIRIN (p.0.) g n

BT {if17%, Histamine, Serotonin 35 X 7¥ Dextran DKWEHIC X 3BV 55

A7 S8 FE e B 0 50% ] FI Ik

Hydrocortisone, Chloroquine \X{B481E 4D 3 B Rl % 2, {thik 2 WP & R e fifiE, 7

72 L Aspirin D H#EH,



786 E 1]
% REDUCTION
1020 30 4 50
GUM ARAB. : ! i
ONLY H
TRANDERIL(S) C
TANDERIL —..
T
L L1l ee—
2011 s )
ELTE] oo ——
:
2411 !
!
2510 v f.

2511 3.
I e— |
12T ——
LT e A
E-L I | e— i
26 12—}
L] enesssm— o
2616 ——1) -
soto————=]:+ !
3410 —————p} .
a0l :
Q011 Je

L1T- | e——

(12 ] s— ;
4022——-!; .

4013 H

sora—————3. |
ano————=3.
11} | ene— TR
astof——————m:+
asn =3
810 ——————!
s ——9: '
4613 o

6010 .

7022 3

11T —
80114 5

LA E—T)

W M B w e WM W Y WM Ow e e R oM N W W MW OB W WM e W O® owmow o wew oW oW e e W Ow ow o oweow o w oa ow

esio——~3: :
CLNY ] m—
ssia—%. :
9010

90113

9012

106 10— !
e - {

®8E Punch #iic X SR IEIED—IXBY Screen-
ing OERRA.
BRYERE T » } ik, #ERBERWT
RNb1¥7o v ToimezBRAEELL,
M L eEny,

Vs, BED LV OEEENERY, 1HHO
79 b PORNREBRED 4 WP ONBAERIC
LT3, £LT, BOERTRLELSIC, EH
BD pH %4 7.2 1ICH—L, Punch &% 12mm,
#3755 PERVKES 150+10g iTH—T 554,
BAZIC K ZERED/F Y FRELDL, 1UE
KD D PdIcid 2—3 A ERT 2713 T,

KA
(IRYTHEMA) VASODILATATION
INCREASED
CAPILLARY PERMEABILITY
(EDEMA) PLASMA EXUDATION
( INFILTRATION) CELLULAR MIGRATION
( PHAGOCYTOB1S) Polymorphonuclear
(LEUXOCYTOSIS) Leukocytes
Histiocytes
Monocytos l
Lywphocytes CHRONIC
l INPLAMMATION
(REGRNERATION) FROLIFERATION P
(NEPATR) Fidbroblasts Specific Nomspecific
Capillaries GIRANULOMA- Deatd
Partisl
RESTITUTION or Tolal

B K E o BK

HRYED log AR & ZEHE (XWEE DM
DERFEHBPILDIEEED X\ linear regression 7R3
T &Y, HBORRYBCOOTRDON:,
—EDHEEEICONTIE, EYODRE 2D log
ABROBEZEG T, LROKEEDXOEBRNBEGRT
FRTE, Litio-T, HBHLBOENOHREE
BUETEZFAND 2.
RESUNICEERS T2 boys, iRRIERINIC X
STHEHFI2IIEREIN S chemical mediators %2
ATNBLLR—RICEZSNTHETETHIH,
Zh S ONRMERFOREECEE ORI E~ DR
EILDNTIAFFIC O o THIZN, LictsT,
BICREWEEBCL D 2HEEN D 21T O
TRVOLNTV 2 EREHEIC & 3 RIEFEEBIK
M REICRAEIRTEL L T LICIIRERSD 5.
THOOSBALS, BRHREDTRTHTIT
RIEVICLTS, PROUEZEDE/ITRADIAT
HEUDEIONETLMF—HRELZHRELT
T 5T LRMEAHEICLZ DL DITINAMN
TH5D, Ungar 5 (1959) 2 4 42 #iligk & LTH
Do EEEERIMAFIC & 28 Arthus D RED,
FEREEERLL D 3 AIKBNTZORMICED
FAMEOHZC L%, RORBRTH N THT L
HTxR, 2LT, CORRBMICEK D RIETFIE
HUT, FHUCAOL SN TS EHOIRIERLD)
Rz log AR LR & DERIZOOT b EH kR
i3, 1O DK O a5 o Pl S 1 S EEAKN
MREBROKRE S LD X FTTELAbN
IR Z N, & ICHREEE Steroid KON
HBICE T DL ENHWMTH -7, TORRI,
ZORBEMABEREOREEE L THALOEN
SDTHHTLEERLTNS,

DA AR D IEBRI RAL I Fe\ VT B RS, ERY



Punch i€ & ZHURIERK DR NIREE & T DIGA 87

EOBRICK - TEREETICERBDIBT L
%%, Histamine, Serotonin ¥ & U¥ Bradykinin
kB RERBIR, 00 OERICKERINICERT
BEMCE - THHENLELL, £t h oD
mediators DARR%E & 7o T IRRAGE I X 5 REEFE
12, #OEBREBREHRILT2EMICK - THHE S
33 THAD. REFEOMHMNEDOXHEIERD
AL BEAR, MRERE L TO—ECZ L
EBBFNRIESE, UL, TOXIEIEMT
H->THHEVRBEDRE LY mediators iTh 1z 284
CREKE S - TL B, ARIES, REUMTIIE
¥D mediators TN S OHEHMESTE 05
ZohB L, Elh—il, £DEHDIER D mediators
OEFEIC PO, MERNE BEO B
FLTOWAHHERRIEDELIE-TL 2P0 TH
3, A[lD EERICT BT Phenylbutazone & Oxy-
phenbutazone (DT, £ & HHAMA, Histamine,
Serotonin, Dextran % X {F Bradykinin RIETRHEIC
72 U, %7 Dexamethasone, Prednisolone, Hydro-
Chloroquine, Aminopyrine 355 As-
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Re-examination of the Punch Method for Anti-inflammatory
Assay with Practical Applications

By
Akio MASADA

Department of Pharmacology, Okayama University Medical School, Okayama
(Director : Prof. Hidemasa Yamasaki)

Ungar, Kobrin and Sezesny (1959) devised an anti-inflammatory assay method the prin-
ciple of which is to punch out the skin pieces from the inflamed and control sites and weigh
them to obtain the net weight increase of the skin produced by phlogogenic substances. The
present author carefully re-examined this method with special consideration on the experimental
conditions and the reproducibility of the results. The inflammatory edema was induced in ani-
mals by the intracutaneous injection of anti-rat rabbit serum, serotonin, bradykinin, dextran,
carrageenin, formalin (in rats) and histamine (in guinea pigs).

It was found that the weight increase (edema intensity) of the skin induced by phlogo-
genic substances is related with the body weight of animals, the caliber of the punch and the
pH of the vehicle in which irritants are dissolved. Satisfactory results were obtained with
the use of male rats weighing 150 + 10 g, the punch of 12 mm caliber, and 0.9% physio-
logical saline adjusted to pH 7.2 as the vehicle. As the skin could be punched out from 4 test
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sites and 4 control sites of one animal, it was possible to estimate the edema intensity with
good reproducibility of the results using a relatively small number of animals. There was
found a linear correlation between log doses of the phlogogenic substance and the weight in-
crease of skin. A linear correlation was also obtained between the log doses of the anti-inflam-
matory agents tested and the percentage inhibition of weight increase of inflamed skin.

With respect to anti-rat rabbit serum edema, the anti-inflammatory effect of oxyphen-
butazone was somewhat longer lasting than that of phenylbutazone. Peroral phenylbutazone was
slightly more effective than intramuscular. These results reflect well the course of blood level
of these agents reported in rats as well as in man. The author depicted log dose-effect curves
of 7 kinds of glucocorticoids and of 12 non-steroid anti-inflammatory agents of current clinical
use. The order of the anti-inflammatory potency of these compounds coincided with the
order of the clinical effect surmised on the basis of doses. Phenylbutazone, oxyphenbuta-
zone, hydrocortizone, prednisolone, dexamethazone, chloroquine, aminopyrine and aspirin also
showed clear inhibitory effects on the inflammatory edema induced by histamine, serotonin,
bradykinin, and dextran. Discussion was made on the simplified experimental design with
this method, for the anti-inflammatory screening of newly synthesized compounds, with some
concrete examples. Author




