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Abstract- The effect of prosmglandin E on the wtscular permeability and the prostaglandin synthesizing 
and metabolizing activities in rat carrageenin granuloma were studied. Radioiodinated human serum 
albumin was used as an indicator for the measurement of vascular permeability. The dose necessary 
to induce signilicant increase of vascular permeability in the inflammatory tissue was found at least 
in the order of 0.5 t*g for PGE~ and 5 fig for PGE2. The prostaglandin synthesizing systcm was charac- 
terised by a radiometric assay,. Two main products {PI and PII) were formed from [1-~aC]arachidonic 
acid, while PGE, and PGF> were hard b formed. The prostaglandin metabolizing activity was 
measured by a reversed-phase partition chromatography technique. Both of the granuloma exudate 
and granuloma pouch wall were found to have little enzymatic activity for metabolizing PGE> The 
results strongly suggest that contribution of endogenous PGE as a mediator of vascular permeability 
response in lhc granulomatous inflammation is minor at best. 

Prostaglandins (PG) are hormone-like lipids that 
have been proposed to be implicated in various phy- 
siological and pathological processes involving in- 
flammation. The role of PGE in the development of 
inflammatory reactions is considered to be that it in- 
creases local wtscular permeability and it is chemomc- 
tic for polymorphonuclear leukocytes and it causes 
pain [[], Among these inflammatory reactions evoked 
by PGE, reaction of increasing local vascular permea- 
bility has been extensively investigated and regarded 
as the main manifestation of the pro-inflammatory 
property of PGE. PGE induces an increase of local 
cutaneous w~scular permeability in the skin of guinea 
pig [2], bovine [3], rat [4, 5] and human [6]. When 
infused intra-arterially, PGE also causes oedema and 
vasodilation in the human forearm [7]. 

The existence of PGE in the inflammatory locus 
is also evident- the perfusate of human contact 
eczema contained 0.4 1.6 ng/ml of PGE1 [8] : the exu- 
date of carrageenin-induced hind foot oedema in rats 
contained 3 6 ng/ml of PGE2 [9]; the fluid of human 
blister contained about 1.9 ng,/ml of PGE2 [10]. How- 
ever, it still remains unknown whether the concen- 
tration of endogenous PGE as determined in the in- 
flammatory locus is enough to evoke significant in- 
crease of vascular permeability or not, because the 
amount  of PGE recoverable from the locus of inflam- 
matory lesions is generally verx, low, though it is 
broadly suspected to be a chemical mediator of in- 
llamma tion. 

The present experiments were undertaken in order 
to investigate whether PGE level as reported in a 
previous paper for the inflammation locus of carra- 
gcenin granuloma pouch [11] is sulliciently high or 
not, to evoke vascular permeability response of the 
granuloma pouch tissue itself. Biosynthetic activity 
for PGE of the granuloma tissue and PGE metaboliz- 
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ing activity of the granuloma tissue were also exam- 
ined. Overall results strongly suggest that contribu- 
tion of endogenous PGE as a mediator of vascular 
permeability response in the granulomatous inflam- 
mation is minor at best. 

MATERIALS AND METHODS 

Carrageenin (Seakem No. 202) was supplied from 
Marine Colloid Inc., Springfield, N.J., U.S.A. PGE1 
was a generous gift of Ono Pharmaceutical Co., Ltd., 
Osaka, Japan. PGE2 and PGF2~ were generous gifts 
of Japan Upjohn Limited, Tokyo, Japan. Thin-layer 
chromatography (t.l.c.) plates of Silica gel 60 F_,s4, 
0.25-ram in thickness, were supplied by E. Merck, 
Darmstadt. Germany. 131I-Human serum albumin 
(J.~ 11-HSA) was purchased from Dainabot Radioiso- 
tope Institute, Tokyo, Japan. 12Sl-Human serum 
albumin (1251-HSA) (0.0025mCi/mg), [1-~4C]arachi - 
donic acid (58mCi/m-mole)~ [5.6,8, 11, 12, 14, 15- 
(nIAH]PGEe (140ci/m-mole) and [5,6,8, I1, 12, 
14, 15(n)-3H]PGF2~ (140 Ci/m-mole) were purchased 
from The Radiochemical Centre, Amersham. Eng- 
land, 

Gramdomatous it!flammation. Granuloma pouch 
was induced by the modification of Selye's method 
using carageenin as a phlogistic agent as described 
in a previous paper [12]. Rats bearing 8-day-old 
granuloma pouch were used throughout this series 
of experiments. 

FJfect qfPG on the enhancement of vascular permea- 
bility. 1251,HS A and 13 II_HSA were used as the tracer 
for vascular permeability measurement, since the 
radioactive tracer technique have been established by 
Movat and DiLorenzo [13] as a rapid, sensitive and 
reliable method for measuring the vascular permeabi- 
lity response in inflammation. Both of the radionated 
human serum albumins were purified by subjecting 
to Sephadex G-I(X) column chromatography to 
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remove  radioact ive low mol.  wt. impurit ies  before use. 
The method of the exudative reaction induced by 
PGE was according to methods described in a pre- 
vious paper [14] with slight trlodification. 

Preparation q/e#Qlvm, .source amt assay lbr PG hio- 
symhetic actil,ity. All procedures were performed at 
4 .  Rat granulomas or bovine seminal vesicles (fron~ 
a slaughter housc~ ~crc  honaogenized in ( 'a  e ' -  and 
Mg:+-free  phosphate  buffered saline [15] (tissue to 
buffer ratio. 1:2.5, w,v). Thc homogenate  was centri- 
fuged at 600 s/for 5 rain, and the resulting supernatarlt  
was clsed for the enzyme source. The microsomal frac- 
tion of bovine senlinal vesicle was prepared according 
Io the method of Parkes and  Eling [16] .  

Each incubation tube contained 4m l  of the 6()4)q 
supernatant ,  0.2,uCi of [~'~C]arachidonic acid and 
5 t~g of unlabeled arachidonic acid. In case of micro- 
somal fraction of bovine seminal vesicle, it contained 
0.2/~Ci of [~¢C]arachidonic acid, 5 itg of unlabeled 
arachidonic acid. 2ml  of boiled 105,000q super- 
natant. 1 ml of 0.25 M phosphate  buffer (pH 8.0l and 
4 mg of microsomal protein resuspended in I ml of 
0.25 M sucrose [16]. Incubat ion was carried out in 
air at  37 tbr 30 rain with shaking. Reaction was ter- 
minated by chilling them followed by quickly adding 
ari appropr ia le  anlotuit  of I N HCI to bring the pH 
of the reaction to 3.0, Ten l*g of P G E ,  and POF_,~ 
were added to the mixture and  the mixture was then 
extracted twice with 8 vol of ethyl acetate. The restllt- 
ing organic phase was evaporated to dryness under 
reduced pressure. Residues were dissolved in a small 
amount  of ethanol and applied to t.l.c, plates. Ten ItS 
each of PGEz arid P G F >  were also applied to the 
plates as the references. The plates were developed 
m the AI solvent system (benzene-dioxane-acetic acid 
20: 20: 1, v/v) [17], and the radioactive products  were 
detected by a Diinnchicht  scanner. Zones  correspond- 
mg the radioactive products were extracted with 
chloroform methanol  (1;1. v.."v) for further al~.aiysis. 
In some cases, the developed plates wcrc autoradio-  
graphed using Fu}i X-ray film No. Kx medicah Refer- 
ence s tandards  of PGE2 and PGFz~ were visualizcd 
in a tank with iodine wipour, if necessary. 

htent(fication of  tits rad&actit~e producls. An aliquot 
of the extracted [~¢( ']radioactive products separated 

Table 1. Dose response relationship Ibr the effect of DGE 
in 

b~ t.l.c, in the AI solvent \~as mi\cd ~ t l /  an appi<>- 
priate qu;,intity of [~ t t ]PGE:  or I ~11JP( i l ,  respect 
ivel), and the inixlt irc was succcssi~el\ c]lloln'<llo 
graphed on lhin klXers ~ i ih  three killds <>l soltcnl 
systems. The seqtlence was if4,) the /\1 solve]it s~.slCln. 
(B)chlorolbrm eth$1 :,iterate methanol I I : l : l .  b~, xo[t 
and ((') the All  sol~enl s3stcm N'(h)l acciale acclic 
ac id  m e t h a n o l  2 . 2 . 4 - t r i m c t h 5  [t-~cltlanc ~t a tc r  
110:30:35:1():10(). hx xol) If71. plates impregnated 
with AgNO.~ [IS]  werc used in the All solvcnl s~s- 
tern. Zones of the r~.tdioactivc substances t',ll e a c h  ihhl- 
la3,er chromatogram t~erc dctcctcd M ~t racth> 
chromate scauncr and clulcd ~i th '<l mixture' of mc_'lh- 
ano] c]~loroform (1;1, ~ ~1. e\ccpl in c:asc of silxcr 
impregnated plate, in which the motived of ~ti l lZe 4lid 
Bohll [ I  9] was tlscd [or the cxtractioll. The ladioacl l- 
vities duo to 3H and i¢(, in each zone \~crc scpai-aidx 
counted in the opt'ration mode of double isotope sol- 
ling by a liquid scintillatiim COtlnier. 

PGE ntclaholi:in~! aclil7l.l' i#t grttmdom~i. Rat granu- 
loma alld lung of  male euinca pig x~elc homogcniicd 
in BCicher nledium 12(I] (tissue to medium. 1:4, ~ x I. 
The homogenate  was cenlrifuged for 15 rain al 91~irl- 
and the supcrnatant  was rcccntrifugcd ibr 6llinh~ al 
105.(X)0 U. tVour ml cact~ of lilt I(15.000s/ supcrl~atant 
fractions as well as of Cxtldalc of gralmioiqq~i ,,,<crc 
mixed with 0.5 lff_i of [ ) H ] P ( } I  : and illctlbalcd al 
37 for 3()nlin. ] l i e  incubaliol l  was lcrnlhlaicd I~ 
adding 9 vol of 96<>, ethanol. ,A.ftcr ccntrifugation, the 
ethanol fraction was e~aporatcd to a small ~oitnnc. 
rind the resultalit solution \vcls acidilied to pt l  3 ~ i ih  
I N  HCI and extraclcd with ether. l o  the ether 
extract l i n g  of P(JE,  \~as added as lilt rclL'rcncc. 
and the mixture was e~,,:lporalcd Io dr~,ncss. R, csiduc 
was analyzed b} rcxcrscd-lghasc partiticm chromato- 
graph) "is described b5 Ai~ggai-d and ,%amtielssoi1 
[21]. The sy.stem tiscd w:.is ('-47. hi thc case of investi- 
gating PGE metabolizing act i \ i lx in granulomu in 
rite. 0.Yp(' i  c,f [ q l ] P G [ { 2  was injcclcd into thc 
grantflonlatous pouch, clnd lhc cxudalc t~as collcclcd 
35 rain kitcr ,:llld an~.ti\led. 

RESt I I'S 

E{fi'cl o f  PGE on Ihc uascular pcrmuahililv in r<~t 
carrageuttin Ura#ttflom~t. The dala arc sho\vll ill Table 

on vasctllar pcrmcabi]it 3 el  c'arr:.lgeenin-illdtlced glalltliolna 
r a { s  

In i t i a l  
co l lCCl l t ra l lOl l  
t)l cxogc l lo  LIS 

[ los t '  Ntlll/bCl I x t ldcd¢ P ( J t ;  ill p t l uch  : "l* I ~ i n  

] l c a t m c n I  Uig) o1 la t  (m])  l lc i id (ng i11]) I ,) ( ' ,1  

I i ic rca~"  

~[ t ' . l  

P ( H ,  i g fi l~ 3 t ~.() ~ 7 6  0.412 ~ 0061  u¢~54 - ~1172 I.l~ q* 
P ( i I ~  5 (, I I X  T I S  424 I ( )426 ~ OuR9 l ( ) 9 ]  t: I m x l  2 v i i  
P ( } I  !( "g (~ ~1) 7 ~- 2 5  4 7  0 It)9 4 t)l),%t) {14~5 f e l )M) ] J(C' 

P ( ] I {  0 5  ¢, I0.~, 47 i.£ 46.1 ( , 4 9 9  i {!.Or,6 i~<zx ~l~l-;v I I';~, 
P G I ,  5 5 9.8 ± 2.0 '~KI(I IL4~O ~_ I lu75  o1~4~ ~ ~ IH;  I s*2  

cb ~14  I ( ~  

() J a(! I 
~J ! x x  it, 

* Total radioactivity m pouch fluid/Total injected radioactivity × Ill(). 
f P < 0.05, ~ P < 0.001, ~ P < 0.02. P value was given by t-test. 

Rats bearing tile granulonm pouch were given i.v. l/tCi of ~2"I-HSA in a vol of 0.3mI of 0.9",, Na(l. ]hirl  3 rain 
later, l ml of exudate in the granuloma pouch was sampled: I rain later, PG dissolved m 0.5 ml of Krebs saline 
serum substitute solution was injected into the pouch. Control group received the vehiclc only t-ivc mm al'icr PG 
treatment, rats were given again i.v. lltCJ of ~'~I-HSA in a vol of (}.3 ml of 0.9",, Na('l and after 30 riain. Iml el 
exudate in the pouch was sampled again. The ntdioactivitics of ~2q-HSA in the cxudalc of the firm ~,~unpling ~lnd 
of ~-~I-HSA in the exudate of the second sampling were counted m an Aloka JD(-715 auto x~cll g~mlm~l ,~qcm 
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Fig. I. Radiochromatogram showing the prostaglandin 
synthesizing activity by the 600 0 supernatant fraction of 
rat granuloma. The extracted sample was spotted on Silica 
gel thin-layer plates on which standards were also spotted 
and developed m the AI soh'ent system. See Materials and 

Methods l'or details. 

1. A marked enhancement of the permeability was 
provoked by injecting 0.5 and 5 fig of PGE x and 5/xg 
of P G E ,  into the pouch, resulting in 62, 163 and 501), 
increase in the exudation of I-~ll-HSA respectively. 
While 0.05 fig of PGE I and 0.05 and 0.5 pg of PGE2 
showed no significant effect. From these results it was 
concluded that the dose necessary for inducing signifi- 
cant increase of vascular permeability in the inflam- 
matory tissue of carageenin-induced granuloma was 
at least in the order of 0.Yflg for PGEj  and 51~g 
for PGE, .  Recovery of PGE in the pouch fluid 
throughout tire experimental period (35rain) was 
about 80 85 per cent. 

Tran,~fbrmalinn qf arachldonic acid in i~!flammatory 
tissue. Incubation of [l+C]arachidonic acid in the 
presence of 600~t supernatant fractions of rat granu- 
loma resulted in forming two main products (PI and 
PII) as shown in Fig. 1. PI was slightly less polar 
than PGE2 on thin-layer chromatography. PII was 
more polar than PI. and its chromatographic mobility 
was very close to PGF,~, but it was not identified 
with P G F >  (Table 21. This transformation was also 
confirmed by' autoradiograph3,. The yields of Pl and  

PII were found to be about 2 3 per ccnt of the sub- 
strate respectively. In order to ensure PI and Pl l  were 
not the further metabolites of PGE,  and PGF_,~ 
which might have been formed from arachidonic acid 
during the incubation, each tritiated standard of 
PGE_, and P G F >  was incubated with 600 W superna- 
tant fractions of rat granuloma for 30 rain at 37 and 
examined the metabolizing activity in the same man- 
ner as described above in the case of arachidonic acid. 
No conversion of the tritiated standards to Pl and 
PI1 or any other products was observed. Moreover, 
it was also known that PI and Pll were not the PG 
endoperoxides (PGG and PGH) [22] because of their 
stability, i.e. when PI or PII was incubated further 
with 600,q supernatant fractions of granuloma no de- 
tectable conversion of Pl and PlI to P G E >  PGF2~ 
or any other products was observed. From these find- 
ings it is concluded that the mare metabolites from 
arachidonic acid in the granuloma were PI and PI1, 
while P G E ,  and PGF2~ were hardly formed, 

To ensure that the formation of PI and Pll  from 
arachidonic acid in rat granuloma was not due to 
tire arbitrary incubation and isolation proccdures 
used. 600,q supernatant fractions of bovine seminal 
vesicle, which was obtained by the same procedures 
as in the case of granuloma, was substituted for 6(X),q 
supernatant fractions of granuloma. Moreover, 
further to ensure the biosynthetic activity of prosta- 
glandins in bovine seminal vesicle, translbrmation 
araehidonic acid in microsomes of bovine seminal 
vesicle was also investigated. Both of the 600 ~/ super- 
natant fraction and microsornal fraction converted 
arachidonic acid into two main products: the less 
polar one (M I) had chromatographic mobility similar 
to PGE2 and the other more polar one (Mill  x~,as 
chromatographically very close to P G F >  as shown 
in Fig. 2 and Fig. 3. This transformation was also 
conlkmed by autoradiography. M1 was identified 
with P G E ,  as indicated in Table 2, but MII  was not 
identified with PGFx~ as indicated in Table 2. Judging 
from these results, it was confirmed that the torma- 
tion of PI and Pll  from arachidonic acid in the 
granuloma shown in Fig. 1 were not due to the arbi- 
trary incubation and isolation procedures used. 

PGE metaholizimj acti~i O" in ral carra~,leenin wranlt- 
Ioma. After incubating granuloma exudate or 

Table 2. Identification of the radioactive products from arachidonic acid 

'1 t-aulhcntic O r i g i n a l  
1{117} I/]C st)ill cc s t a n d a r d  111i~tute IA} t i l l  I l l  

PI I  h 'onl  f l ( l ( ) ! l  SlLpCrl/atant P G I : : ,  i} IN{I (0 t,R) IJ 21o H) ~,~l I) 12fl (I}421 O.IHT*HL261 
o l  grant l [ol l la  2 20(I (I)qt)] 

M I I  t r o m  (,O0!/ StlpClllaILtIlI P ( J |  z, t)(~43 fl)42) O1%6 (O42} () 223'10.5:q 
Oi bo~it/c sen/it/a] ~c~,iclc 141HI (O.61) 

M I I  h'om Illit.'FOSOIllC P ( i l : >  IL638 10421 {)424 H)421 I}234*(05NI 
~I bo~,inc semina l  ~csiclc =03  t) H) (~)  

,11 (~lIi)!] :%lpcrllLIIOlll I)(][[2 0(~91 (US~)) {}6"~4 Il l , t)} O()54 IO(~')1 t I ( ,20 10"~) 
'lllitltt[ ~ csiclc 

mc PG[ :  • 0 6 1 7  (() 5El ( .q( "~ (0.yt)) t)53N {0.6X] O <(~1 fl~q21 
;c[c 

-,t in tile t.l.c, plate. 
were described in the text. R~ values were indicated in the parentheses. 

anol ethyl acetate, 1 : 1: 1. 
~ e m .  
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Fig. 2. Radiochromatogram showing the prostaglandin 
synthesizing activit3 by the 6t~)~'t supcrnatant fraction o1" 
bovine scminal vesicle. Spotting and development system 
were the same as those described in Fig, 1. See Materials 

and Methods lot details. 

105.000,q supcrnatant fraction ol granulonla potich 
wall with [3H]PGE> the extracted radioactive sub- 
stances were subjected to reversed phase partitiot] 
chromatography. The radioactivity appeared in one 
peak upon the reversed phase partition chroma- 
tography as shown in Fig. 4 and Fig. 5. This peak 
could be identified as the original [3H]PGEe itself 
because the spot derived from the unlabeled reference 
PGE e was consistent with this radioactive peak. The 
preliminary experiments revealed that when 
[3H]PGEe was incubated with 105,000~t supcrnatant 
fractions of guinea pig hmg in the same incubation 
conditions, two lcss polar metabolites designated 
Metabolites I and 1I were found as shown in Fig. 
6. Metabolite I was described as 11~,,15-dihydroxy- 
~J.15-ketoprostanoic acid and Metabolite 11 was de- 
scribed as I 1 :-hydroxy-9,15-diketoprostanoic acid by 
,~ngg~ird and Samuelsson [21]. In the case of PGE 
metabolizing activil 3 in tiro, also no enz>matic acti- 
vity was tound as shox~n in Fig. 7 Ti~crelbrc it was 

M~ 

m o  c u  c b  J 

Fig. 3. Radiochromatogram showing the prostaglandin 
synthesizing activity of the microsomal fraction of bovine 
seminal vesicle. Spotting and development system were the 
same as those described in Fig. 1. See Materials and 

Methods tbr details. 

indicated that both of the granuloma exudate and 
granuloma pouch wall had little enzymatic activity 
capable of metabolizing PGEz. 

l ) I S ( ' l  ~ X I ( ) N  

In the literature E type of prostaglandins were 
reported to have a pharmacologic activity of increas- 
ing vascular permeability locally at the site of injec- 
tion [2-7]. The authors also previously reported that 
0.5, 5 and 50jig of PGEt and 5 and 501xg of PGE e, 
when injected into the granuloma pouch of the carra- 
geenin-induced inflammation, exerted significant ele- 
vation of the local vascular permeability in 7-day-old 
granuloma pouch [14]. In the present investigation, 
dose response relationships for vascular permeability 
increasing action of PGEI and PGE2 were examined 
more precisely using g-day-old granuloma pouch 
(Table I). Consequently, minimum effective concen- 
tration was confirmed to be around 37.6 ng/ml (0.5 ltg 

i 20,000- 

c5 io,ooo- - i.oo .~ 

i -o.~o ~ 

I 0 2 0  30  4 0  5 0  6 0  

F r c l c * l o n  r i o  

Fig. 4. Reversed phase partition chromatography of an extract from an incubation mixture of 
] ~HJPGEe with 4 ml of cxudatc of ,N-day-old granuloma. Conditions: 4.5 g of hydrophobic Hyflo Super- 
CeI: solvent. S3stcm ('-47. Retcrcncc of PGE 2 was determined by measuring the absorbance at 278 nm 

alicr treating aliquots of thc fraclions with 0.5 N methanolic NaOH. 
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Fig. 5. Reversed phase partition chromatography of an extract from an incubation mixture of 
[3H]PGEz with 4 ml of 105,000g supernatant fraction of granuloma. Conditions were the same as 

those described in Fig. 4. 

per 13.3 ml of the pouch fluid) for PGE~ and around 
510ng/ml (5/~g per 9.8ml of the pouch fluid) for 
PGE> respectively. 

Besides this demonstration of the minimum effec- 
tive concentration of exogenously given PGE, we also 
reported some data on the levels of PGE in the exu- 
dates of the carrageenin granuloma pouches at 1, 2, 
3, 4, 5, 8 and 11 days after injection of carrageenin 
solution with the aid of radioimmunoassay technique 
[11]. The highest concentration demonstrated was 
8.2 ng/ml, which was obtained at the third day after 
carrageenin injection. At the 8th day after carrageenin 
injection, only 2.3 ng/ml of PGE were found in the 
exudate. Thus, the concentration of endogenous PGE 
in the exudate was shown to be the order of 
10- L10 2 of pharmacologically active local concen- 
tration of PGE. Therefore, significance of endogenous 
PGE as a condidate for the natural chemical media- 
tor appears to be doubtful. Of course, further evi- 
dence for eliminating the possibility of rapid degrada- 
tion of PGE in the exudate should be given to con- 

Metabolite I 

20,000- i- 
E 

I0,000' 
c5 

tirm this concept, because rapid degradation, if it 
occurs in the exudate, would make it unpractical to 
estimate tissue PGE level by its concentration in the 
exudate. 

PGE has been known to be metabolized rapidly 
by prostaglandin 15-hydroxydehydrogenase [23]. If 
the exudate and the granuloma of the carrageenin- 
induced inflammation had prostaglandin 15-hydroxy 
dehydrogenase, PGE would be metabolized and con- 
sequently the contents of PGE in the exudate would 
be kept at a low level. However, both of the granu- 
loma exudate and the granuloma pouch tissue of the 
8-day-old granutoma were found to have little enzy- 
matic activity capable of metabolizing PGE~ (Fig. 4 
and Fig. 5). These results were consistent with those 
reported by Ohuchi et al. [24] who showed that the 
exudates of the granuloma pouch at 24 hr and 72 hr 
after carrageenin injection in the Donryu strain rats 
had little activity of prostaglandin 15-hydroxy de- 
hydrogenase. It was also found that the inflammatory 
tissue has little PG metabolizing activity in rivo (Fig. 

/i 
6 6 ;' 

i i i '. 
i / ~ i  / Metabolite rr 

i 
. 

- i 5 0  =E 

- i .oo 5 

-o~o 

o 
I0 20 ZO ¢0 50 80 

Fraction no 

Fig. 6. Reversed phase partition chromatography of an extract from an incubation mixture of 
[3H]PGE2 with 4ml of 105000g supernatant fraction of guinea-pig hmg. Conditions were the same 

as those described ill Fig. 4. 
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I.ig. 7. Rcvcrscd phase p;.lrtilion chromatography of an extract I'ronl a grallUlOln:.llOUS Cxtld{llC which 
[~H]PGE2 ~as injected in fifo. Conditions were the same as fllose described in Fig. 4. 

7). Therefore.  l]~e concen t ra t ion  o f  2.3 ng.ml  of  P G E  
in the exudatc  at the 8th day after car ragecnin  injec- 
tion seems reliable as a mi r ro r  of  its tissue concen-  
trat ion and this is far from its effective concen t ra t ion  
for increasing vascular  permeabil i ty.  

The  pros tag landin  synthesizing activity in the 
g r anu loma  was also invest igated in the present  exper-  
iments.  Metabol iz ing  activity, for a m c h i d o n i c  acid of  
the g r anu loma  was found to belong to the g roup  of 
modera te  yields (about  5 1()",, convers ion  from the 
precursor)  as classified b)  Chris t  and Van Dorp.  [25]. 
In the g r anu loma  PI and PII were shown  to be the 
main metabol i tes  from arach idonic  acid. and  P G E ,  
and  P G F >  wcrc not formed in a detectable  a m o u n t  
(Fig. 1 and Table 2). It was also disclosed thai PI 
and  Pl l  are  nei ther  the metabol i tes  of  P G E ,  and  
PGF_,: nor  the in termediates  from a rach idon ic  acid 
pr ior  to the p roduc t ion  of  P G E ,  and  P G F e , .  ldcntil i-  
cat ion of  Pl and PII, and  invest igat ion of  their  bio- 
logical activities is under  way in our  laboratory .  

Overal l  rcsults ob ta ined  in the present  exper iments  
strongly suggest that  con t r ibu t ion  of  e n d o g e n o u s  
P G E  ~ls a media to r  o f  vascular  permeabi l i t3  response  
in the car ragecni l> induccd  in l ]ammat ion  in rats is 
minor  at best. However ,  it still remains  unscl t led 
whe the r  P G E  has no th ing  to do with in l lamnmtion 
at all or  noL since Wil l iams and Mor ley  [2Sl haxc 
repor ted  that P G E  plays as a po tcn t i a to r  o f  increased 
vascular permeabi l i ty  Ib r  other  chemical  med ia to r s  in 
illfl;.I n ln lq  [ io11. 

I(J~n(m/t'd~fdnlcnl.s The a t l l ho r s  wish Io t h a n k  P ro fes so r  
M a s a - a l s u  ~lli]i|d;.I for  his encouragement arm c o n s t r u c -  
lixc adxicc. The authors also wish to acknowledge with 
thanks Miss Midori Tanaka tim-her consistent Icchnical 
excellence. 
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