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Table 1. Histamine content of dog skin
(ug per g wet tissue).

IM! No. 1 [No. 2 lNo. 3 |Average
Abdomen | 8.7 | 15.3 j 155 | 13.2
Back 8.7 | 147 | 145 | 2.9
Breast 10.7 14.7 16.3 13.9
Hip 8.0 BB{ILS 11.9
(ﬁﬁﬁm) 8.0 wai 16.3 | 12.2

(] >

m] “j

Fig. 1.

Chopper for skin tissue.
Left: plan, right: end elevation. Somewhat diagrammatic.
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i 4mm OHTFAE1EE ZOFIC W
BORBHBEYSHTSX kL (Fig. 2).

a b c
Fig. 2.

(2) Filter tip of Monger-Schild’s pipette

3. Histamine LM EBROBLT 20 2
FEREIC, Mongar & Schild? OEFE L 5cc
w—wE2y P RERLE o2y PR
FWEHRIRCOAFLR, ZoOHEr B
BitoPBROD LR LOT, LEMTME
BEOT L TEREYBRNETENDOLDTD
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BRI AR DR A2 S D O THEICHM
ThoTHEBTAHC L
4. W BUEGEhO Histamine F RO REE
Lk Hist. ¥ 80K, REEhZzoLnie
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LLWiERE ML, HloRBFe oLk
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fo. HERc X B BEEEERER O Hist,
X B FNEEREIC Neoantergan 1T X 2
THHRIINB Z 2% 42T Hist. iR

for withdrawing liquid from a suspension of tissue
pieces. The filter pad consists of teased cotton-wood.
(b) Flat-bottomed glass tube (dia. 18mm, depth 100
mm) with a glass bead for stirring drug solution.

(¢) Constant temperature bath (35X50X55cm) with

2 shaking frame.
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Fig. 3. Rate of spontaneous release of hista-
mine from chopped dog skin in Tyrode solution
at 37°C. *:0.7 mm, ©: 1 mm thick skin pieces.
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Fig. 4. Rate of release of histamine by

10-2 sinomenine hydrochloride from chopped-
and whole dog skin tissues at 37°C. « 0.7
mm, o: lmm thick chopped -pieces, /A : not
chopped pieces of dog skin. (150 mg each in
1cc of Tyrode solution)
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Fig. 5. Time course of histamine release by dif-
ferent concentrations of sinomenine hydrochloride in
Tyrode solution at 37°C. Points on each curve were
obtained from one sample of chopped skin tissue by
fuccessive replacements of the releaser solution. SP:
spontaneous release.
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Fig. 6. Effect of temperature on the re-
lease of histamine from chopped dog skin in
Tyrode solution. SIN : release of histamine by
10-2 sinomenine hydrochloride, SP: spontane-
ous relesse of histamine.
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5. Histamine ¥ 2 i pH OBERK
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TS <L Fig. TIRARLAI L T
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1001

801

% HISTAMINE RELEASED
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Fig. 7. Effect of pH on the release of hista-
mine from chopped dog skin at 37°C. e: by
2 X 10-2 sinomenine hydrochloride, o: spon-
taneous release. (Michaelis' isotonic veronal-
acetate buffer).
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Emetine R HRHL T HZo& v L
7z Hist. H8ELRUIcts, oY ER
D% (pH 3.9) TENE » | §i, (LKD)
TRULABEAEELAHL W5,

FHICLE Aloin x Jalapa resin IC HE8E{E
ARAabhiz, kBt offfArEHc
Lotz

Table 2 IR LI EYD 5 X0 Dd 0
CHAM: Hist. ERIFHORD LRI O
Ethylalcohol, -Acetone, 7K, Phenol, Thymol,
Amylresorcinol, 3% Fi#l, Ichthammol, Che-
nopodium i, Cantharidine 7t ¥ ¢, Amyl-
resorcinol, Cantharidine % D F { {4D $ DL
ENEy PHOTL X OFRASBRDONRTER
%. Peptone (Witte) I dEBE TS 55RE
HABgZdbhik,

4 EORO KRRV MIC X 5 EZEReER
tRo=, ZoEgroXdEEvE » B
oW T ENBREDEHR & £ OFERICHC
—HUeh, LT Hist. HREFOEADDL
NP OV TR BICE D Hist. HEERIT
ENEy PHOBEX D REW, KEHM
bofE#IENEy IHIX DV IBEHTHSX
SkcBbhs,

] ®

RO KBRS B O in vitro Hist.
Bt oMBR ORI, EYBEORIRE
RO pH kPA# T35 b 3B EBRR L 2
TRENTz, BREOHECOWTIZ 60°C BL
teunaRERORB I ENY F L, MK
Hist. ORBERFEHIN 5B E b, Hist
REREOWRYETH LD L AL B,
45°C DITClRiE LRk b AR O
ek, #EY (Sinom.) KX 5 Hist. ##
BomREHE ch ok, CORSIRCHE
ZABBOENMC L 30X L3 E LML, ®
B < Hist. OMIEAMK & OMMEO WY
ERLATNERSEWLRES. pH O%E
REAEELZO DL Td i hELL,
BURCT v Y Wl ORER A DN,
BT omEr o5k i B

pH ik s EOE(BRCOFER L LTE
EhdOLELbhBR, Bof{tie
fUPS Hist. B&#EEC T 5L EKCE
BrEhrhiEnbhnwdo B3, EHO
Hist. e Acx+5 pH OB ERHRE
Beabh s LBET 2N ET
A%, FEWEHO Hist. BEERXLL
P FNREFEFTLAY, Sinom. oW TEHE
IhiczBTRT7 A ) ek s 0
YEA OB NI BALHOMML » b
FLw, TOZERELL, ZrA VTR
COEMOE BEETF L L THERRKE
ALBWEGOBRINBHTHD ) L%
2 bhb, zoTr k%) Alkaloids, —#
D Bk B 3 (Procaine « HCL) & 2w T3
LB KER OB E L D b Tyrode Pk h
TREAD Hist. HEIEFAOMWAT 5HED
AT X, HERGEYCHKETIHRT
bHLNWIZEMLERING ZhboB
BIhiHERENEy iR CLIB2E
BraAbbh T b, Bl@nE8ssbrc
IoThERTWEDTCETRINS DA
EOWTRERY BT TR LOoBERYE
BT5z2icT5,

REZHREOEET 5% OXYBER
HBBUEC AbBND 2o B e Y ik,
BLERERBEYET LW FERECH »
DERMCALNTWBE LB THS. &0
TRz OMOEYRIELEY Allergy O
Bod e, Alergy OBf&GKEEL LS 2
THHBCE . LALEED, ThbO¥Y
X ARIEREERIC BT AHE - RS
LEDOTRHHEGERIBEXALIRLT
WirWwiEKR, Th boiERE Allergy T ig
B35 e\5Ex HORRURRERDSC
LEBDETIER DI, k22, th
LOEHOBRRIELUDTOEMIEL T
2Ry RTbonkbs RREERTA
Ferhb BT rHERBriEHIh
TR0 JRa it oY ERFIC BN
HPEMEEE DD 5 L REAFFA
DIFFRDICER S v~ T L RA L IR EIE
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BONER L EER TEAEH T v—T
OHEICAL TFEEaTERESZRS T3
TERTED LW EBRHYRERC I O>CH
B T3, Jod {63, Nitro {3 % Diazo
0 X 3 hEADR2AEER O X b &
HRBICHWHRT, TOZ 2ok YRL
T3, IhboEBTREFHYHER
Hapten {1347 HUE (Partial antigens) @
BEICRTHEL O, FYinEEES: B
THREFCEUX R L OWTHLEMES L
BT X O CHESENMIE (Conjugated
antigens ¥ 72{% Antigenic conjugates) & 4%
FTHLWIEHRLEE, »1r5BEAHIUER
MEEACIOTHREY 2, BUXR Lo
—Be X oTHE L L TOREEYRSE 3 h
3302EZBNRTWS, Lal, ElRox
BRI Y L oy BREROE W
BACRTCIBEARIERA2 52550, X
RIEM D BB ikiEE (Passive transfer) 12

—RERICERD BT IR &\~ 5 EHEIOINE),

R DX 5 EBA, D DEYRIEE O 5
Allergy DIf&0 3 L BRIV 30N
¥FERBELOCLTNWBEZATHD, O
I3 hBRESRIEYRET5E ORS00}
Dic Hist. HREELBD Oz 2R hbd
RN O AFic R} 2 B Y RISHEY O E5
OEBEXLADLD L LIWTREL 5 518
B TD Allergy BOBERMy e M2 /2
L523b0LBD.

Landsteiner B O{LEEYHE OHUEM € ©
WTOEKO SRR ICR EEM 0D
Wh DI 2 THFd iz 85, Mulinoes? A3
Antipyrine BEE &2 W T, Wedum?®
b5 Sulfonamide M & & C 42T Lands-
teiner b LEROBHEA KD WD, ©
DS BRER Lo Y Allergy O E A B2
BHRLLT—HBACAEDbNRE L S5tk oT
W5, BRIELEY Allergy ¥R LT\ &
IRTHWBEHRBDHTERLC E2oTn S,
oY BELETLOTSEHOEBCHAVWLR
2§ © % Quinine, Quinidine, Antipyrine,
Aminopyrine, Butazolidine, Acetylsalicyl %,

B B =

Barbiturates, Procaine & ©{th DJFFT B &
®  Sulfonamides, Arsenobenzols, Penicillin,
Phenolphthalein 7x & T %.
Acetylsalicyl #, Phenolphthalein % B& { fti
DPORSEOKBRETR R POREET
Hist. H#ERAZADZ b0 TH 3. 4
HOEBRMARChLOEHICL 5 Allergy
BEEo—RrBEoRMIE L LTEMEEK
O Hist. F#EAC X 33 O58SERSHE
HE2RETEHDTHS, LaLnBbEY
Allergy &b a BRER Y ST
HoTHLY Hist. O LCHRBAL LR
WhoReb%, thbicBiL To Hist. OF
FIXBAEC BT B Hist. O HWEET 5% 53#
DRETREERL 2 KW O &L
b,

24 Allergy L ADNBRIEHFEO A
CDORERTEB LIND T LW T O/,
FheEY X B Hist. H@fcBLCd BT D
5 28MTHB. FIHD KX % L Sinom. O
FALAELBELERCRTLS S b ORE
B TEFUR Shock LD b LT,
—PORTRBALEIEORDLNEZ WL D
NREDE LW, FEoC, e X 5 Allergy
BERORFCHEEBEROFEL W LRT
ho RSkt 5 Hist. HHOREEL2EET
BEHERE LR, TOX 3 hEEEDR
b AEECOWTIREE Hist. DEELX
3% O M B 5 YE LRI DWW T
DHHMAFECES LIWIR O RHANEETS
5. Lsl, BERO X s b o Hist
BHRENVE Y ML LOXTNEELARTE
Biclifini bt o LS Hist. iox
LT BBEBBTH L WIBERL LD
e, B Allergy HRISH EMCHFRT
SEHY—BHETIL0TES S,

T T C Hist. flifERO L bhicEHO%
¥ d Ok 48/80%), Sinom. 8 —F D Ami-
dine 3V D X 5 7x & OEBIE O 2 el
Hist. £X5:AbN550 213 RY, Hist,
GHEERREN D O EREKEFHCHL

Penicillin,

TR D TS 5. L L, FFl
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Cantharidine, Ichthammol, Chenopodinm jH,
Alcohol, Phenol, HgCls, Alkylresorcinol O
mEAFRRREI X 3B RIske2w Tk
Hist. M OBRHBRIUBASIVWIDLEL
b, Erspamerd B3 Jalapa resin JO¥
b v v/ hic X R TEALHL Hist. Flic X b
PEIINLDORTNWD L HEARD L
Jalapa resin © & DEFLIBESH O FifE%x &
¥, THliZ L Toff A&k dom it
AN 5, Ethylmorphine BREREHC 3BT
DA X o Tk & 2HBIERE ARRE,
HMBHMOBBE P25 OCHAINTHS
DREELL T O b DDA Hist. H
ERORTH A5 L BRI 15, Sinom. O
FEXBRERRCO b OO KN Hist. el
CXBdDLEADNDEY ¥, TORYOHE
BRCY v F~OBEGRILC OfEfc X
DTHFT Hist. DRBEIND & & B3FHD,
HRERAOLEET 208, EELEF TR
T ERLN TN 5494 Ireapyrine O[F]
ROPBRCOWTI—- W ORHALHEHATE
B B39 Cocaine Lloho BiHEEE ©
2 fiihd Bhhk Hist. BWHERALZED
biehs, Hist. H2HE %8 Sinomenine KX
48/80 It b = OB EE Y BB HHE,
RUS Hist. & RBAHE L OS5 4E
DORTH A TEHFREER L ChbXY
D Hist. REVF A & OBRILTIC BT O Hk
2XEDLOHS 5. BE O LK, AHO 2
Salicyl B¢ Na, Aminopyrine 237 » | “CDext-
ran I X 5 Anaphylactoid 8Kk % Hist.
Bt sceexBd T b, THEYR
7y }C Sinom. OFRERCIOTRES
Hist. B#HOWBE L Zbh 5 FEMEEAY
DMk O Granulopexy 23Z b ic X oTHl
HINnZ0%BEL T35, SEOKRTE
Bic Salicyl BRI Acetylsalicyl B2 Hist,
DHREEIFDRERBELFRLOHFE
LERTHIOT, ThOEMOMAIRI
DWTEERERY 230 TREVWALE
bhs,

8 &

L OB+ 5EME Hist w33 258k
EBrxRaL, HoxofffomERLET S
BETC, MYILAROEHE A5 in vitro
Hist. WHEOERMEBAELEREL, £0
HE A OWTHIRL %2,

2. EHHREICEE INFTHE ok
PRI OT—EOREILHEh L XOBE
HeRHEF HOKEB S O EIAREEE S B < & Hist,
% Tyrode h Chrlcod, BBIR3
~ERYBREE U AREDH T 31°C, —%&
B 7 2 E & & ARSI, FRDPI
B(L 7z Hist. RUHHAIRE Hist. 23R 3
Tz

3. rofBkioTHEINLIEYD
Hist. HHEEOZRR, HBHFOES, RER
O pH KBF L, M Oo#W3oREY
X %ot ie & OO B AAERE SR AR L b ICE
2 ThHok, 4°C ¥ TOREOLRILE
RIEE L 0 Ak AL EFHCREL
7. Lidl, 60°C CRRAEH I BAEM O
B R U 604 DI 74 & M4 Hist, R
L., SRBEETpH 6 ~8 OMTIRRAA
HEERREL DL, pH 2xh X b dBlEAR
UC7ni Y MCES 5@ EEML . Alka-
loid o Hist. AR 7 v A2 I RTEHRA
oMM EoB&THIELLE, £0
MEABASEEORE TITbhPT W L %
TAETELDTHS.

4. Tyrode HRUF0.9 % A K KT,
37°C, 60 FRfEHORHOL L THBE h
7z, TBEOERYO 5 b ILEHEN T Hist.
FHFALRADLA bORROME L OT
55,

Sinomenine, Quinine, Quinidine, Cincho-
nidine, Optochine, Quinoline, Ethylmorphine,
Thebaine, Tropacocaine, Beta-
eucaine (1. HCIL 38); Na - cholate, Na -
taurocholate, Na ¢ desoxycholate; Irgapyrine,
Ethyl-
alcohol, Acetone, HgCl;, Phenol, Thymol,

Dibucaine,

Dibenamine, Priscol, Jalapa resin,
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Alkylresorcinol, Oil of sinapis, Ichthammol,
Oil of chenopodium.

¥ X Salicylic acid, Acetylsalicylic acid &
¥ Cocaine-HCl 1 EEMH: & CHANS O
Hist. BRMEEESIIHIL 12,

chboEHK X 5 Hist. OS] AR
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A Quantitative Study of Histamine Release by Chemical Substances
Using Chopped Skin Tissue of the Dog

By
Kenji TASAKA

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

With a view to explore and make a comparative study of various drugs as regards their
activity in liberating skin histamine a quantitative determination method of in vitro histamine
release from chopped dog skin has been devised and « study on the conditions influencing
histamine release has been carried out.

Abdominal skin was removed from dog and cut in a fixed thickness by a chopper of my
own contrivance, consisting of razor blades placed at given spaces and after eliminating the
majority of histamine spontaneously diffused out by immersing in Tyrode solution, the
skin pieces were shaked in a glass tube containing drug solution to be tested along with a
glass bead for one hour at 37°C, and then the histamine content diffusing out in the drug
solution and residual histamine in the tissue were determined separately.

The histamine releasing activity of drugs depends on the thickness of tissue pieces, tempe-
rature, and pH of the solution. In the case of thinner tissue pieces the rate of histamine
release either by releaser solution or of spontaneous release proved to be greater. Below 45°C, the
rise in temperature enhanced the release by « releaser more markedly than spontaneous release.
At 60°C, however, all histamine in tissues diffused out within 60 minutes in the Tyrode
solution not containing releaser.

In the isotonic buffer solution of pH 6-8 spontaneous release proved to be least, while at
the pH either more acidic or basic the rate of release increased. On the alkaline side the
effect of releaser of alkaloid salt increased to a greater degree than spontancous release. This
fact suggests that the penetration of alkaloids into the cell wall takes place readily in the
form of base.

When the tissue is acted upon by the Tyrode solution or by 0.9% saline solution of 78
drugs tested, at 37°C for 60 minutes, these listed in the following released histamine from
chopped skin rather markedly : Sinomenine, quinine, quinidine, cinchonine, cinchonidine,
optochine, quinoline, ethylmorphine, thebaine, dibucaine, tropacocaine, betaeucaine, sod. cholate,
sod. taurocholate, sod. desoxycholate, Irgapyrive, dibenamine, Priscol, jalapa resin, ethyl-
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alecohol, acetone. HgCly, phenol, thymol, alkylresorcinol, oil of sinapis, oil of chenopodium
and ichthammol.

On the other hand, salicylic acid, acetylsalicylic acid and cocaine » HCl, under acidic
condition, rather suppressed spontaneous release of histamine.

The rates of histamine release from dog skin shown by these drugs were found on the
whole to be higher than those obtained by Kamimura (Folia pharmacol. japon.. 53, 836,
1957) of our laboratory using guinea-pig lung tissues.

On the basis of these findings, the significance of histamine release in relation to symptoms
of the so-called drug allergy or in the known pharmacological actions of certain drugs were

discussed.




