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(EHEATREARH
), B OTEER (5 42 o< FARBEEE,
80—100 % v & o) X¥FLFEL DA LI, 2,5-
diphenyloxazole (PPO; F— & 4 F&EIK), 1,4-
bis (2-(5-phenyloxazolyl)]-benzene (POPOP;
K—%4 NEEE), bz (RIRR) BL O Tr-
iton X-100 ({t3A) FEMZEL D AL I
dextran T70 (543 F&=70,000) i3 Pharmac -
iatt X b, Mm@ 77 2~ (FractionV) % Ar-
mour #t& b, cyclic AMP i Sigma #t& b, ad-
renaline hydrochloride (HA&#R5) x=3tk b,
propranolol hydrochloride (AEERH) 3ER
{t%¥ X b, mepyramine maleate i ICN # X b
ALz burimamide ¢ metiamide iZ Smith Kline
and French #t X h 5 s 1z, (8-H) cyclic
adenosine 3’, 5’ -monophosphate ({cyclic (*H)
AMP ; 27.5 Ci/mmole) X Radiochemical Centre
L hEALT
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AHREPRESRIENT, v 1209 2-7% 40
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U, f2HREL, ERPHEL:. REERYTS
ZFEUFAF—RAN, 8 100mg -2 50,9ml
OXBET%E ) 7o VERBRZIMATHED F4 XU
fz. ®ECEZ—bD5 52ml F2o%2 KDOHREIC
AR eyclic AMP OERIZHWV, ZHhD 5 LOBRE
22EBEOTCRICA VI :

EiEBAtR K BRL, BRREIIIKTI
ES U, HERAEREE 0. 1ml/100g E & Uiz, hi-
stamine ¥ X ¥ adrenaline 3EERIC, ZDHED
I TICES Uiz, histamine 3 X O* adrena-
line DZ2hZhOHRILNT 2 thOIEDOHELH,
B3 3881, BEAT 2EY% histamine H A4
I adrenaline 5 ®D 30 FRTICHS L. histam-
ine (3t8# ¢ L T, adrenaline, quinidine, pro-
pranolol & Uf mepyramine X\ FhitEe LT
FAE%2FbUIZ. B, NEEYIIZEENAEK
BHES U,

4. ZRERILFKIT 3EYOHR
SERH DI

R ) UMEAERETHEICS v b 2ERBGEE
¥, TIEC(AFEZRBABEIICHHEL, ko
FizD¥ 1z Krebs-Henseleit Ringer bicarbonate
#% (NaCl, 118mM; KCI, 4. 7mM; CaCl., 2.5mM;
KH:PO,, 1. 2mM; MgS0,, 1.2mM; NaHCO,, 25mM
B U glucose, 11.7mM & 72 3) ANy » —
VORTHEEZERELIZE, —0 2mm LT/
LI LTz, M8H @ 5 bAsIaME % { TIREI
BLT20%BT, vy —-LOERKLEODA
PEBRCHERL.

HEBRO1 oy F - al,

A2k ax—U 3 VRTEROBELTEILITES
BHCHBE O v % 2 X~ a0t 10ml AOY
FSAFEIFAF-—RTITR-T, dEDFAY -
12 4,5ml @ Krebs-Henseleit Ringer bicarbonate
W2 AN, 37C T95%0,-5% CO: 2+CBS
Utz#k, #500mg OEBHAEANT, LA 2@
AUBHEA U Fax—v 3 BRI

4 F 2 R—Y g VBT ZOHHBRIZRD &
3ICLTITR -1z, AEVFAF—ORBRES T
ARICERIMET (16gauge) 2 A %L, —HIRE YT
FLUFa—TRESHEU. FECFAF-DOK
TaR%l, £)xFLrOF 27O %R
ICEL AN, F 2 — TOFSD S 4 2 2T, i
Homst %8 L THRA U, BREEIIE L DR
THERAIT & ARAERICHERF L IC.

ot

D cyclic AMP HE i, 12U DEERL I
AEHEICH~RTERIKER LTV, 1%
R—v g VHIEARICERRIETL, 1 v FaxX—Ya
VBN 20 ABICITIBITERBERELE VIIOT, B
VIR OEBE D1 v F 2 ~—v 2 VRIEIZ 30 5
B Uiz,

HBE DO FL 42 %2 R—V s 487 & IR ITEIR
2T, BBEMLBAR I TIICTHOMLDIBY
0:-5% CO, %185, L TH 12 4.5m] @ Krebs-Hense-
leit HEREPLT, BRELFRKAI VEFax—Y
s 2EBELL. EYFEETTOI v Fax—v g
VT, EHIUERERT, kBT7%R) 2o
HEBR 4.5ml A THEU F4 XU LUBORIEIZE
BAIOEBROBE L AKTH 3.

5. cyclic AMP ¥ FESY

cyclic AMP ERE D& € 2% — k 2ml OBOBO
IZRINEREDE T cyclic PH) AMP 0, 045pmole
(92, 700dpm) % FiN U1z, RE0EHC1 N 158 0. 2ml
%IRA2,000xg TISRMEL LI L2 ERND
AEI0ml OF 5 REOBITEL, 6 mlDKEM=—F
NEINATIWHEERL, EOULT=—FVHE
PWMBIBRELI. = —Fovick 2MmHEEL X
HIZAEEDELT MY 2 o VEERR E BB 2Rk L
Tz, KIEIREBET A —7 Ui, BOE20CTOE
K3NHEBTC itk > THELT.

Otten LOHEE" ITHEL, 2/KIE% 0. INIEEEL L
& 3872 Dowex 50W-X8(200-400 # » & 2, H+El)
DAFH(0.7X 3em) IGERA LIz, #3534 % 3mlD
0. 1IN 5EE & 2 ml DA # LK CIEHIRPERKES, cycl-
ic AMP # 4 ml OBi4 & LK CHBH U, BHK
PHFEEERL T cyclic AMP OFERF o ILFE
FuLi.

6. cyclic AMP OE&

Brown 5D /81 ¥ 5T, 8mM theophylline
& 6 mM 2- mercaptoethanol #3itr 50mM Tris- 1
EREE IR (PH 7.4) D0, 5ml ICE Rk B L 12,
1% 0.05m] §°-2,12X105mm D 2 KD 5 RHER
EHizt AN, cyclic AMP OERICEW, BhD>5 b,
0.25m! % EERORE I L.
cyclic AMPERF K 0. 05ml %, 8 nCi @ cvelic
CH)AMP %& ¢ 0.05ml @ L5320 Tris-EREHEK
LRI, 35, RUEERKT 2465 iKmIRLIZ eye-
lic AMP #&FH"™ 0. 1ml 2N, B#2 0. 15miD
BEWREINA TREARE %2 0.35ml £ L, 0CTHNS
FIE L1z, :
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RIS T8, HEBRE IOKDIEM KSR 1 ml2m
At+DicEMUIZE, 4 TT2, 000xg 15950 L
1o, EHREEIK E U Tid, theophylline 35k 782
-mercaptoethanol 2&F/2\» 50mM Tris- tEERIEE
B (PHT.4)ic, BEAERTICER:R10mg/ m] & dext-
ran T 70 1.5mg/ ml & 4MFE7 V7 2 >~ 2. 0mg/ml
PMATHDICEHRLEEH 2 VBRI D
BERUL.

EE1ml %, PPO4g& POPOP 0.1g% hvxr
667ml #$XT* Triton X-100 333mi1 & h7z 3 BAMK
BB U TR LIV > F L — 4 — 10ml & BAIL,
HUEE# Liquid Scintillation Spectrometer (7
v 7 #84, Model LSC-653) CEHEIL1z.

LERORGBRAKD cyclic AMP #AEADRHIC
0.1ml OFEFEMKZMA T, FAROBIERITRLHITLE
KL W 7520 %KD, BAEE»STI V2 2
Lahntz, SEdhsiix 0.5, 1.0, 2.0, 3.0, 5.0,
7.5, 10.0, 15.03% & ¢ 20.0pmole/0. 05m1 DEAE
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#EH D authentic D cyclic AMP 2B\ TER UTC.
E AT F DS, 0. 75ml D7K# L TF 10ml D
vrFL—2—-tBREUNE, BEdtEREEILI.
b & OREIBOD cyclic AMP ZRIGEET 4V b —
THIREICL > TEELI.

7. EHHOESR

FEDR— FOBASEIZFME T VTR v BE
#E2 UTC Lowry 5 OHEW 2k b #IE LTz,

X B B M

I. WEED cyclic AMP S &icntd A 4EEAMT
DY DEHFR

1. histamine O%HE

histamine %23 v MZEBREHNT 3L, HE
KD, % cyclic AMP 2B ERSIEITEDS
niz(Tablel ). 0.05mg/kg Tid#5 20 9Hi, 0.5
mg/kg T35 2086 & F 303 HICARLEED cyclic
AMPED ER B A bhizds, ThoD RT3

Table 1. Effect of intraperitoneally injected histamine on cyclic

AMP levels in formalin- soaked filter- paper granulomas

in the rat
Experiment Dose . Time of injection n Cyclic AMP concentration
No. (mg/kg) (min before microwave irradiation) (pmoles/mg protein)
1 Control —_— 10 1.70£0. 08
0.05 20 8 1.89+0. 09
0.5 20 10 2.0110.16
0.5 30 7 1.811+0.17
2 Control —_— 7 1.4910.15
5 10 11 2.3610.02+
5 15 10 2.0810.13+
5 20 13 2.4110.12*
5 30 8 2,41£0. 13+
3 Control — 10 1.70+0, 08
5 60 8 1.57+0.11+
4 Control — 10 2.13+0.08
50 20 10 2.59+0.10+

On day 7 after subcutaneous implantation of filter paper, histamine was administered to the ani-

mals and they were exposed to microwave irradiation different periods thereafter. Histamine dose is

expressed as the base. Control groups receied 0.9 % saline. Immediately after microwave irradiati-

ion 2 to 4 granulomas were removed from each rat and duplicate determinations of cyclic AMP co-

ntent of each granuloma were made. The numbers of such determinations are given in the table. V-

alues represent mean * S.E.M. +Significantly different from respective control groups by i-test,

P<0.01.
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RERYOWFRE cyclic AMP & & ~THEED
FHohizhr -1z, 5mg/kgDHEETIE, #5109%
POEED cyclic AMP S8 ERGRMSEHEIN, 3
BI3203BICRRITELTZ. 6038811 cyclic AMP
{EIZEREBEIER U, histamine ODFiR%Z 351
BPLT 50me/keg ICLISRSR, 85 00 BICERED
cyclic AMP S 8#n%3 | SfEC L1z, ORI
5mg/kgDRIREL b $ %> TL

2. histamine DZPRIZX T 5 burimamide &
mepyramine D¥EHIER

histamine O cyclic AMP & R R
#WE07#ITE - 2 ILELUIZDT, histamine D%f
Bioed 20 Y OHE L, 3T histamine ¥
HD20 3 HICHEL T, Table2 WRT & H1L,
histamine 5mg/kg D¥IEIZ histamine H; - 2%
5 Hi# burimamide'® 1 mg/kg €& H 5 v b 2RI
BY3cLicd»T, RALERIMHS Nz, hi-
stamine 5 mg/kg & burimamide 5 & U810 mg/
kg Z2HtA U12BE, WFED cyclic AMP &1k
burimamide ORRZEMEE L IZZAORIFEELL
TIIET UL, Udb D& 575 RIIBFET 3 buri-
mamide D&M S5 X b § 10 mg/kg D& EDHHFE

i

EThotz,

B8 E U7z burimamide X, 1 mg/kg THZFE
D cyclic AMP {f #5E TSV HIEE I LR 34,
5mg/kg T D& 5 BEHIRIIBEHTHL, 10mg
/kg CRRELIEHTH- T,

histamine H, -3% {4} #i&] mepyramine 1 mg/
kg ik AATMLEICX b, histamine 5 mg/kg D%Y
£43 45. 7% OMFHRRIT I, COMERRIIERD
burimamide OHIFIEIRIzHI~% L§gh o712, hist-
amine &PFFT 5 mepyramine DF% 5 mg/kg iT
BY»5E, REEOD cyclic AMP & &% mepyra-
mine 5 mg/kg EEHES OB AL FIIETL:.

mepyramine QB S ¢, 1%L 0f5mg/ke
DWTHORRTY, WFED cyclic AMP Z&icsd
TAHAEROREBRED L1z,

burimamide 1mg/kg & mepyramine 1 mg/kg
DOPtRIC X - THIEB L -8 i, histamine 5
mg/kg OENRIXTRICHEN Shiz.

3. histamine DFNRITIT % propranolo] D
histamine 5 mg/kg 2 % M cyclic AMP L~
NVDERIX, B EEHE propranclol 1mg/kgitkh
60. 9% %l ¥z, histamine & ¥ 3 propran-

Table 2. Antagonism by drugs of histamine action on cyclic AMP

levels in formalin- soaked filter-paper granulomas in the

rat

Cyclic AMP concentration

(pmoles/mg protein )

Drug pretreatment Control Histamine 5 mg/kg, i.p.

(mg/kg,s.c.) A B B—A
Control 1.491+0.15(7) 2.4110.12(13) 0.92+

Burimamide 1 1.76+0.13(8) 1.85+0.16(8) 0.09

- 1.57+£0.13(8) 1.36+0.12(10) —0.21

10 1.49+0. 08 (10) 1.11+0. 17 (10) —0.38

Mepyramine 1 1.4240.15(8) 1.92+0.20(7) 0.50

5 1.36+£0. 08 (10) 1.12+0. 05 (10) —0.24

Burimamide 1 + Mepyramine 1 1.3310.08(7) 1.34+0.18(8) 0.01
Propranolol 1 1.39+£0.07(8) 1.75£0.09(8) 0.36+

5 1.34£0.06(8) 1.1010.05(8) —0.24

On day 7 after subcutaneous implantation of filter paper, histamine was injected 20 min before

microwave irradiation, and test drugs were administered 30 min before histamine injection. Control

groups received 0,9% saline. Histamine does is expressed as the base and those of mepyramine and

propranolol as the salts. Values are the means £S.E.M. for the numbers of granulomas |indicated

in parentheses. +Significant difference between control (A) and histamine-treated (B) groups,

P <0.01.
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Table 3. Antagonism by drugs of adrenaline action on cyclic AMP levels in formalin-soaked

filter- paper granulomas in the rat

Cyclic AMP concentration

(pmol es/mg protein)

Drug Pretreatment Control Adrenaline 1 mg/kg,i. p.

(mg/kg, s. c.) A B B—-A

Control 1.49£0.15 (7) 2.461+0.16 (4 ) 0.97*

Propranolol 1 1.3940.07 (8) 1.10+0.09 (8) —0.29
5 1.34+0.06 (8) 1.07+0.08 (8) —0.27

Burimamide 1 1.76+0.13 (8) 2.51+0.15 (8) 0.75§
5 1.57+0.13 (8) 2.3240.23 (7) 0. 75¢

Mepyramine 1 1,42+0.15 (8) 2.15%0.17 (8) 0.73§
5 1.36+0.08 (10) 2.4910.19 (7) 1.13§
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On day 7 after subcutaneous implantation . of filter paper, adrenaline was injected 20 min
before microwave irradiation, and test drugs were administered 30 min before adrenaline in-
jection. Control groups received 0.9% saline. The doses of adrenaline, propranolol and mepy-
ramine are expressed as the salts. Values are the means + S.E.M. for the numbers of granulo-
mas indicated in parentheses. Significant difference between control (A) and adrenaline-treated

(B) group. +P<0.05 3P <0.02, § P<0,01.

Table 4. Effect of quinidine on histamine and adrenaline actions on cyclic AMP levels in

formalin- soaked filter-paper in the rat

Cyclic AMP concentration

(pmoles/mg protein)

Drugs Control Pretreatment by quinidine 10mg/kg, s.c.
(mg/kg, i.p. ) A B B—A
Control 1.49+0,15 (7) 1,15%0.05 (6) —0.34
Histamine 5 2.41%+0.12 (13) 2,551+0.08 (8) 0.14
Adrenaline 12 460,16 (4 )4 2.99+0,18 (8) 0.53

On day 7 after subcutaneous implantation of filter paper, eitlier histamine or adrenaline was
injected 20 min before microwave irradiation, and quinidine was administered 30 min before his-
tamine or adrenaline injection. Control groups received 0.9% saline. Histamine dose is expressed
as the base and those of adrenaline and quinidine as the salts. Values are .the means = S.E.M.

for the numbers of granulomas indicated in parentheses.
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olol D&% 5 mg/kg IHEPY L, propranolol ¥.3$
WS EONFED cyclic AMP {6 b &, TEHH
B0 cyclic AMP B MK iz 12,

BMHEYS L 7r propranolol 121 8X Tt 5 mg/kg D
WThORAETY, AFED cyclic AMP SRITHL
THEEORER2E L ih 1.

4. adrenaline DFRE, Zhiextd % 6- Ekr
%l #5 X O 41 histamine KIOHE

Table 3 {Z/R 9 X 51T, adrenaline 1 mg/kg % fEHE
AR5 LTBEIC$, histamine 5 mg/kgDEHRITIZ
IZPLEN - BYSHRE cyclic AMP EFZIEAS, 2003
1) 8ETED bhlc. TD adrenaline OEFIL,
propranolo] 1mg/kgit & AFIMLEBIC L b TRIGE
¥rahntzr2i3 72 {, adrenaline 1mg/kg & pro-

—@—— Control
—O—— Histamine
—a&—— Theophylline

—— Histamine + Theophylline

100

(pmoles/mgq protein)

CYCLIC AMP

1

o

pranolol 1mg/kg OBHEABETIX, RFED cyclic

‘ AMP &8 propra.ndlol ORISR IS B DE L

TIKET Ltz propranblol 5 mg_/kg %_ adrenaline
1 mg/kg & BEE LI BE I & [AIFORBEMNE Shiz.
burimamide & mepyramine 121 ¥ & I*5mg/kg
DWFNOFRITBVT &, adrenaline 1 mg/kg @
PRI L THELSHERIRITI2r 1,
5. histamine # X ¢ adrenaline OF)RITH T
% quinidine DL
& AFED H, -H#H#H 72 5 TNC propranolol T
quinidine REDIER RAWER 3D 5 LEDOTVAD
T, Histamine B& O adrenaline FRITHL T, qu-
inidine 3ED & 5 2R W% ITTHIRT AT, Table
4ITRTE b, quinidine 10mg/kg (ZBUBEYE T cyc-

or

5

1
15 20

INCUBATION TIME (min)

Fig 1. Effects of histamine and theophylline on cyclic AMP levels in chopped gr-

anulation tissue. Granulomas were removed from rats on day 7 after subcuta-

neous implantation of filter paper and immediately chopped into small pieces.

Granulation tissue was incubated for periods indicated on the abscissa in mo-

dified Krebs- Henseleit Ringer bicarbonate solution with (1mM) or without

test drugs. Each point is the mean for the numbers of experfments given in

parentheses, and the vertical bar represents the S.E.M. Significantly differ-

ent from corresponding values in the presence of theophylline alone: * P <0. 05,

* % P<0.02.
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lic AMP §8%2PET IR, histamine 5mg
/kg »AWIX adrenaline 1mg/kgs AT 5L,
LhLDOEN 2 ZhZThBEBTRELIZE EOELL
LI cyclic AMP fEi% LR &1z,

II. PFRELIF O cyclic AMP & &icntd 258k
BN TORY DR

1. histamine ¥ X ¢* theophyllineD#)E

Fig. LITR$ & Hic, RFEUHR %2 1 mM D his-
tamine FEE FCA FaxX—bMUTES, 41 v F 2
~N— 2 VBIED S 5- 20 3O VWTHORIET S,
WZEAERD cyclic AMP 2 BICHEEDEBINZEAD &
iz -1z, & T A5, histamine 1mM & theoph-
ylline 1mM D3HF T TIAAZFMEMD cyclic AMP &
&i%, theophylline 1mM 2B TIMAIZES D
e LA &5, 4 Fa~x—2 B4 5-20 53
BOWTNOHE LB T @D oIz, histamine
& theophylline #£F T COMM®D cyclic AMP v
~vE theophylline BMIFHE T TOZhet DDz
H, 1v%a~x—v s VRS & U015 DOBAIKI
I3EE CH-1.. theophylline 1 mM i3, BEHTCH3E
PRI L s WHBICHA~ B EEREED cyclic
AMP v~ ER %3] & LTz (p<0.001).

histamine DEEY 0. 1mM BLPZNLL T TR,
theophylline 1 mM OBFHOFEEICHHH LT,

cyclic AMPL~ izt §28ED LRHRE,
5—203DNTHODA v F 2 X' — v 2 EHICE
WTHRAD SN h T

2. histamine ®FIRICN T 5 metiamide &
mepyramine DFE

Table 51Z7~"¢ X 5iC, theophylline 1mM®D
##FF T D histamine 1 mM OFRE, 1mM D
H, -4 metiamide 12 & » TTRRIGEN s huic,
—7%, 1mM O histamine DFRICH L T, me-
pyramine 1 mM I3¥R /3 MEIERE 2R T I1CE
Xttt %12 mepyramine 1 mM i3 THS
hD cyclic AMP SER/DEHRE2RLI.

ER

WHRED cyclic AMP L XiVix 5 mg/kg HBHW
iz EDHED histamine DEEILE>TH
Hie LR U1z, histamine 5 mg/kg DEHEHS bur-
imamide 1mg/kgick ABILE ic X > THRA £58
2CEKT S hiz T £ X, histamine D Z DFHEH
FerLTR-ZFR&OEHEE2BLU 5 & C 3
haZe%RLTWVWE. L L, mepyramine 1
mg/kg 12d AUAHE® burimamide OFIEICH
B EH-TIEIzHS, histamine 12k 5 cyclic
AMP {Ho bR iz d 2088 & b/ BMVER DD

Table 5, Inhibition by metiamide and mepyramine of the histamine-induced increase in cyelic
AMP levels in chopped granulation tissue in the presence of theophylline in vitre
Drugs(1 mM) n Cyclic AMP concentration
(pmoles/mg protein)
Control 11 5.7610,52
Histamine 7 7.86+0,53+
Metiamide 6 6.5710. 67
Histamine +Metiamide 6 5.75%0, 55
Mepyramine 6 4.4310.59
Histamine +Mepyramine 6 4,960, 31

Granulomas were removed from rats on day 7 after subcutaneous implantation of filter paper and

immediately chopped into small pieces. Granulation tissue was incubated for 15 min in modi-

fied Krebs-Henseleit Ringer bicarbonate solution containing 1 mM theophylline and test drugs.

The numbers of duplicate determinations are given in the table and each value represents the

mean * S.E.M. + Significantly different from control value in the presence 6f theophylline

alone, P<0.02
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6ENT-D T, TO histamine FJRic iz, H-TE
FOEHIL L HABEBEE LTWATREEN 5 5.

histamine D cyclic AMP v~V EFRE)
Fientd 3 Hi- & O B - EHRFIOEEA TOE
ER OB R, Th o OfBiAIY adrenali-
ne O cyclic AMP U~ v ERZHFR 134 5K0ME L
b1z CE LS HTH B, Fz, quinidi-
ne % histamine & adrenaline DW\FHN ORI R
Ao MEWER 2R & T o122 &5, EfE
L TOH, 55K OFEIERIZIX, VDY 3 qui-
nidine #VEH 3RV LV DEALN A Z1L
TREEDT &id, propranolol D histamine %
adrenaline OFNRICK 3 2 MFIERICONTH
HTREALBbIhA.

histamine JBIBH#ED S H -ZEKRIBICL -
T catecholamine MPHEBI®2 BRI O
Teh"™, SHEORHRTE, RFED cyclic
AMP v ~AickiEd histamine DOFIEIZ mepy-
ramine 3 X ¥ propranolol D E L HILL > THH
$l3 hiz. fE- T, histamine DZ D& 5 HFIFRic
i, histamine itk - CTERE 3N % catecholamine
o, AFERERERICET 5 g-2AGFIBIER
bZEhTwWadDEAaLNSB. 212U, propra-
nolol i3 adrenaline DFHRBT2ICGER 3 2HE
T, histamine DR R 2T I L >IN L7 b
>12D T, catecholamine EDEMLNTEID
F#VER X histamine ROFBELRF L2 -T
VWA EiIRE AT

histamine D& % 5 mg/kg %> 5 50 mg/kg ITIE
U188, W3 cyclic AMP S E8IMSIEL, »
Ao TRBLIDY, 20BHIZAL»TLV. BB
D histamine IC phosphodiesterase JE#IE&IF
BAhds L, RRERNORR TRE Sh T2
*& D histamine id, adenylate cyclase ZiE{E(L
¥ AfcAE{ERI T phosphodiesterase fEit %1%
L, Z DI SEBREShIL ) LREHEC 2D
RN

HE (AL OERR Tid, WEFEMEAMEIZIC histamine
SREMEEL, ZOREICK > Teyelic AMPV
VD ERPBEC ST LHIET A L LIRTEZVD
T, BHUAFEE 2 AN 2BREROERR T
OEEBRELI. COBE, H-TEBREHA L
< burimamide DfS Y i metiamide 2{ER LIzDI,
HEDHHBESIVEN"H» 6 ThH 5. theophylline
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Histamine-induced increase in gyclic AMP levels
in granulation tissue and its mechanism
Jun YOKOYAMA
Department of Pharmacology, Okayama University Medical School, Okayama, Japan
(Director : Prof. K.Saeki)

The effect of histamine on cyclic AMP levels in rat granulation tissue was examined. Gran-
ulomas formed by subcutaneous implantation of formalin-soaked filter paper disks were used
as granulation tissue.

Histamine injection (5 mg/kg i.p.) produced a significant increase in the cyclic AMP levels.
Administration of either burimamide or mepyramine blocked the cyclic AMP increase induced
by histamine. Propranolol reversed the cyclic AMP increase by adrenaline but partially blocked
a similar effect of histamine. Quinidine slightly but insignificantly potentiated the cyclic AMP
increase induced by injection of either histamine or adrenaline.

When histamine (1 mM) was added concomitantly with theophylline (1 mM) to the incu-
bation medium in which the chopped granulation tissue was immersed, cyclic AMP levels in the
granulation tissue significantly increased compared to the addition of theophylline alone. Meti-
amide (1 mM) completely blocked the cyclic AMP increase caused by histamine, while mepyr-
amine (1 mM) partially blocked this histamine effect.

These results suggest the presence of histamine Hg-receptors on the cells of granulation
tissue and a major role of these receptors in the increase in cyclic AMP caused by histamine,
although some extent of involvement of Hj -receptors is also suggested.



