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Abstract: The effect of irsogladine on the cyclic nucleotide degradation b); puriﬁéd bovine brain and
heart phosphodiesterases (PDEs) was investigated. Irsogladine inhibited cAMP hydrolysis by PDEs
purified from both brain and heart, while it had little influence 6’11 cGMP hydrolysis. On one hand,
irsogladine inhibited non-selectively PDE isozymes at least ﬁom PDE1 to PDE4. We found that
irsogladine increased intracellular cAMP content by PDE inhibition in the isolated human neutrophils.
And so, the effect of irsogladine on O,” production in the human neutrophils was investigated. Irsogladine
caused dose-related inhibition of O, production by human neutrophils activated by N-formyl-methionyl-
leucyl-phenylalanine, zymosan, GTP-'yS,‘ A23187 and 4-phorbol 12-myristate 13-acetate. The effects of
irsogladine and PDE inhibitors on intercellular communication via gap junction were investigated by the
- Lucifer Yellow-transfer method in cultured raf)bit gastric epithelial cells. The capacity of intercellular
communication was enhanced by irsogladine mediated the increase of intracellular cAMP via PDE
inhibition. We observed gap junctions in rat and human gastric surface mucous cells using the freeze-
fracture method. Gap junctions developed during the maturation of surface mucous cells. Additionally,
gap junctions between surface mucous cells in the patients with gastric ulcer were fewer than in the
healthy yolunteers. Therefore, the loss of intercellular ;:ommunication via gap junction between gastric’
surface mucous cells might play an important role in tissue homeostasis and be associated with gastric
ulcer format.ion. The effects of irsogladine and selective inhibitors of PDE4 on ischemia-reperfusion-
induced gastric injuries were investigated in rats. Irsogladine and PDE4 inhibitor such as rolipram

inhibited the gastric injury produced by ischemia-reperfusion, as well as the increase in TNF-a levels and
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MPO activity. Irsogladine prevented the formation of gastric mucosal lesions induced by 60 mM
monochloramine (NH,CI). Its protective effect was diminished by an inhibitor of nitric oxide synthase
NC-nitro-L-arginine methylester (L-NAME). Furthermore, irsogladine ameliorated the NH,Cl-induced

decrease in gastric mucosal blood flow, which was also reversed by pretreatment with L-NAME.

Benzoguanamine # ¥ {& ¢ irsogladine maleate (2,4-diamino-6-(2,5-
dichlorophenyl)-s-triazine maleate) | (HFAm N é\ BLF irsogladine &R 3.
BAEE () T8V CHRICHR S i a0 E % - BIRBLIAThH 5,
Irsogladine 1B WICH L THEELZRIETZ L2, FEOERBEET MR L
THEEVWVE SR T, ABFZEIX irsogladine @ BASIEREERSFOFEMZ B O 2iZ
THZEEERELRL,

Irsogladine (X B MM D cAMP &M F2 B MbNL TS, EFIX
irsogladine 7% cAMP & & &M &5 # A & LT phosphodiesterase (PDE) PRZE
EMEEET B NFENMCOVTHRA LML, UTOEREE, Irsogladine 1X7 v Mi
ZD cAMP ##EMEXEA—F5 T, ¢cGMP iIIIBA OBl 2R & ooz, FEBRER
PDE BRZEHI® 3-isobutyl-1-methylxanthine (IBMX) f£7E F TiX. irsogladine @
cAMP HIER 2B o7, i PDEL, PDE2, PDE4 &7 A V¥ A L THRI
NTWBTUREEER PDE ITX 5 cAMP DK% irsogladine iXIZIEFTLR
WZBRE L, £, vV DB ERER PDE %75 PDE1 726N PDES3 1T X
% cAMP DMK % irsogladine IXME L7z, Bl EDZ k)b, irsogladine 17
A VYA bIEERIIC PDE FEEL. AMP OUVKHREIET 5T & 415 bin
2o,

EME(LF Rk, B E¥EFE. helicobacter pylori (H.pylori) &#:. non-steroidal
anti-inflammatory drugs #LE72 ETE 4 OLET THEIE S 1L 2 HLEREEES ORE
ICIEL BE5 LT3, Rolipram 72 & ® PDE4 BIRAIPHEFIA LT FEROIE AL 2 #
TEZENRESNLTND Z E»nD, irsogladine Db MEME(LFHEKIZT SERA 2
BE L. UTORELET-, Irsogladine i PDE4 BEEHRL TWVWDE MFHEkD
cAMP % BERFMICENM S 7228, IBMX £ F Cid. irsogladine ® cAMP #4/1
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TERIZFB® 222> 7=, Irsogladine % N-formyl-L-methionyl-L-leucyl-L-phenylalanine
(fMLP). zymosan, G & BT&EM{LAI® guanosine-5'-[ y -thio]triphosphate tetrasodium.

Ca¥ A4 /)77 D A23187 f;c b NZ protein kinase C {&EM{L&I® phorbol 12-
myristate 13-acetate DEFEFIBIZED TEMHICHFFERN? S 0 O, EEA G 0% L
7z (Fig. 1), Rolipram 72 5 TNZ IBMX % irsogladine & RARICEHEHIEIC LB O, FE
AR 2304 L7z, Irsogladine 72 5 TRIC rolipram o fMLP HBIKIC &% O, FEAi
BERDHI(ERIZ. A kinase FAEH O H-89 LEIZLViEELE, UL Ehb,

irsogladine i3 PDE4 [HEERICE S cAMP BEOHEMEZN LT, & }\ﬁ?tlﬂﬂiﬂ)iﬁ'fi

{EZIHT b0 EEZ b,
a) b)
120, 120~
100{ —L 1004 —L
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* 404 = 401
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Irsogladine -Rolipram

Fig. 1 Effects of irsogladine (a) and rolipram (b) on the fMLP (10° M)-induced O, production in
human neutrophils. O, was measured by the lucigenin-enhanced chemiluminescence method. O,

production was expressed as percentage of the control value. Each column represents the mean + S.E of

10 experiments.

*P<0.05, **P<0.01 as compared with control (Dunnett’s test).

B RS BN, 2T bR XX v v SREANEEICEEL T ‘5,
CORBHEMIEMO 2 I 2= —v 3 VITEEERBOERE ORI, OV TITE
BhEBEEIC B IRICEE D > TV D AREME N E X b D, £Z T, PDE BBEEMLTHEE
FED cAMP IS ¥ 5 irsogladine DM = I = =4 —¥ 3 VERIZXIT B EA %1%

oV EE ERMEE TR L, LT ORE2E7, Irsogladine 1XMIEA cAMP
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Z M éﬁé?}%)ﬁ&:iﬂ\f{ﬁ&lﬂﬁf‘aﬁ aIa=fF—va Vﬁ"é%:?%‘riﬂ: L7z, FEBIRAYZR
PDE FRZEXIT# 5 theophylline ®° IBMX bi2#E V¥ EEHMIRIZIIT 5 HRMHE
23 2=4—3 3 VEEEEM(L L, Theophylline 3£7F F Tt irsogladine M ##iaR
o=l —a UERERRELCEB L, UEoZ &b, irsogladine i
PDE FHZEIZE- S HMEN cAMP BEOHEMNEN L CTHilaM = I 2=/ —Ya r&{&
kT ab0EELLNT,

EX IR EEMEME S S 2 = — 3 VR ERES SRR RIBE O RIE - 1A
MHEDDREERLZLTWDEEZ, Ty Mt FOBREEEMIROX ¥ v 7/HEED
HEREFE D BT BEN R E LT o T, IXF LU 3 2ITRTHE/ 7 B —T )L
KA RV, BERAHEEIC L W RaERERTo AR, 7 v M EHRERBREGHEIED
FHRERE BT B E RS RBOENBE SN, BREEINL 7Y EEAVWTT v F BRER
SO W I £ B2 LI ps R MR ORBIC Xy » TRARRET 5 2
BB BB L BT, SbITE HERBAERBE DB BN L) b OBRED b,
FREREOEDIBRRORBHEMBTROND X v v YRS ORAFEIIREEA
DERFERBEMEO O LB L TEN EBH LN Lok,

Sy FOEIMEREREEEEICN TS irsogladine 72 b TNI rolipram 72 & D
{R# PDE4 FAEFIOEAZHRET L. TRROBREEH, Irsogladine 137 v FNEMLEF
B EMEEE ORIEZIEH L7 (Fig. 2), Rolipram 72 5TNI Ro-20-1724 LEMF
BB REREEDORIEZIHE L7z, Irsogladine 72 HTNZ rolipram (X MAEERIZ &
HEEFICEITS TNF-o ELEEZMHI L, &5IZ, irsogladine 72 5 TNI rolipram
M EERIC L 2EETICEITS MPO EHEO#EM, T72bbFPROREZ

L77e BLEDHESRM S, irsogladine (% PDE4 FREEA /N L CRIE®EY A A >
D TNF-o EACHFPROBEEME L. 7 v FOELEEREBEREEICT L TR
ENIERTA B AL,
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Fig. 2 Effect of irsogladine on gastric injuries induced by ischemia-reperfusion in rats. Rats were
subjected to ischemia for 30 min, followed by reperfusion for 60 min. Irsogladine (1-10 mg/kg) was given
p-o. 60 min prior to ischemia. Each column represents the mean + S.E. of 8 rats. *P<0.05, **P<0.01
compared with the control-group (Dunnett’s test).

HFE, BRRLWNCE -+ ZHEBEFEORE & LT Helicobacter pylori (H. pylori) &
ROEEREN TS, Hpylori BREEHEREET L E LTHBIE Ty hOE
707 IVHEBMEREEIZRNT S irsogladine DRFEBMERIZOVTRE L, TROMK
RER/T, Irsogladine X7 v FDE/ 70T I U HEEHEREORIE S E L,
T/ 7T I UHEEBHIEREEICRT S irsogladine @?ﬂ]f-ﬁUAf’Fﬂ? iZ NC-nitro-L-
arginine methylester (L-NAME) DR{LE THEKL L7z, iINOS BREOBEERTHS
aminoguanidine (I irsogladine OEZNEITH L TEESRIFX 72.&75)0 T2 emb,
irsogladine DBSETERAIZ %5—'?‘5 NO % cNOS IZH¥ L TWAREEMERE 2 b,
Irsogladine &iﬁi—/ 707 IVEEICLDEHE cGMP EDOETZME L, Z 0oMmE)
EA b L-NAME ORTLEIZ & Y %k L= (Fig. 8), Irsogladine I¥ L-NAME (&7
WCE/ 787 IVAEBIZ LD ERELROET 2% Lz, U EORERMNS, £/ 710
7 I VB EMIEEIC X LT irsogladine 13 NO (KIFMOHBIREBHERAZRL, =
? irsogladine DORFEIEMIZIT NO EEMHEOBRHEMFOMBENEETHBEELD
niz, |
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Fig. 3 Representative recordings showing the decrease in gastric mucosal blood flow caused by 60 mM
NH,CI application under pentobarbital anesthesia. GMBF was measured by laser Doppler flowmetry.
After the stomach was exposed to NH,CI for 15 min and rinsed several times with saline, the GMBF
response was consecutively measured for 60min. An arbitrary unit (a.u.) was used to give the relative

blood flow value. Irsogladine inhibits the NH,Cl-induced decrease in GMBF.

SIE#ES B &, irsogladine 13 PDE %I L5 cAMP OHIMES LT, Mk
DIEPEIL & ORFERAIN D O TNF-o 7 E QA M4 VEARIEIL, A
DRERET 5, o, cAMP ORIMAS LT HABE LR RIS S 2 = o — o
D U ATEREL S B T b THIED S ORI B 5T B, —HC. irsogladine L5
I B T EE 85 B LTl 5 EASIIFS NO KT MICHERTRET 5 =
LC. Hpylori B/ & & RIS ERBICH L CRBMIEATH b0 L B2 bh
7o
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AR, %ﬁ%ﬁ*ﬁiﬁﬁ[‘ﬁﬁﬁ] HER - BIRBEIREA 1rsogladme maleate DIEFIBFERIBO7-DIC, BE5H
LWBEMN S DORE T8 DTH B,

Irsogladine @ B#4fE cAMP BIENIVERIC DWW T, phosphodiesterase (PDE) FEEDBA, SRS LI L
T, vVRBHRB LU Y SLEBROMEE PDE I & % cAMP Ok g%, ZHFh irsogladine 3131E

2P L7z, irsogladine i, PDE4 BIRHIFEEAID rolipram DA & F#RIC, PDE4 AERHET S L
hEFHRERD cAMP BZEINE ¥ 5 7213 Tl SERBICE D IFhEH 5 D 0, BRI Uiz, £
7z, irsogladine (& PDE fHEZ/T L THE VY8 LEHRO cAMP 20X ¥, MlEMaIa=/r—v3
VEEEREMIL Ui, BE, Sy PR FOBMERBMTMRICERT 2y v TRER. HEEENL T
VABZROTHERZENICRRB UIER, Frv 7HAENTAHRMaI a=r—2 g b, BHEER
ERAECE B ORIEICS 3 5 AR R E N, E5IC, irsogladine i rolipram & F#RIC, EHsREH
D TNF- o BARFFROBEEIF L, 5v b ORnERREREEEOREF T 5 L AR L
&> fzo &1z, Helicobacter pylori B & 2 BRABHMBEREEC TV TH S, Y FDE/ /0S5 I VER
BHRIEREE IS 5 irsogladine DERICDVTREI Lz T A, B/ /05 I VEREEMERZCNLT
irsogladine & NO KT DOREREMER 2R Uiz, Lo T, CORHEMER HITRITIE NO IRIFIED BHIR
MFHERPEETH S LRI NS,
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