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Abstract

Introduction: In this study the role of PGE, as an important inflammatory mediator in indomethacin and
theophylline effects on joint diameter and vascular response to saphenous nerve stimulation in chronically inflamed rat
knee joint was investigated.

Methods: Inflammation was induced by intraarticular injection of 0.2 ml Freunds Complete Adjuvant (FCA). 3, 7, 14 and 21
days pogt injection, knee joint diameter, blood flow changes induced by saphenous nerve simulation and PGE, content of the
joint were assessed using micrometer, laser Doppler flowmeter and an enzyme immunoassay kit, respectively. These variables
were aso determined in another three groups, control, inflamed receiving indomethacin or inflamed receiving theophylline. dso

Results: After induction of inflammation in the knee joint, constrictory response of the joint vessels to saphenous
nerve stimulation was reduced but joint diameter was enhanced significantly. Theophylline administration decreased
both vascular response of the knee joint to nerve stimulation and joint diameter. Daily administration of indomethacin
had no effect on joint edema but increased the constrictory response of the joint vessels to nerve stimulation.
Furthermore PGE, content increased in inflamed knee joint in comparison with control (un-inflamed) during two weeks
but in rats receiving indomethacin it was reduced significantly on days 3, 14. Also in inflammation induced rats treated
by theophylline, PGE, content was significantly decreased only on day 14.

Conclusion: In chronic inflammation, PGE, as an inflammatory mediator play an important role in edema and
modulation of constrictory response of the joint vessels to nerve stimulation. Furthermore antiedema effect of
theophylline also may be mediated by PGE, through reduction of vascular permeability.

Keywords: Indomethacin, Theophylline, PGE,, Chronic inflammation

* Coresponding Author Email: pouraboli_i@mail.uk.ac.ir
Available online @: www.phypha.ir/ppj



P ’

S
e
LG

YO —FA V) VY 555095, 9 g5ols b
VYAV 5l

Judio G938 POTl g a5 g1 (ke gl g pmmilioguia| O i PGE, LT
2315 080 s (S S S0 3 4 (e ige S
Tloi o0 5 dlawlg (0 30 Sl

by g aame bl iss o gy i s Ty o Sl st o
OlosS cgleS ymly e oLl epgle 0ASLIIS (i G 09,5 )
O st Canyi ol ( (Sl pole oA «(sTglgn o 09)S Y
OlesS eolayS (S pole olSLtsly (S 022> ¢ sTglgn 528 09,5 Y
Ol as) Al asy (K33 pole olKiily (S35 0383l (sTglgn 523 09)5 ¥
OIRe s pte S oKD ((Sbjy pole 01Kl (GG glgiSSgm 09,5 D

A cyong iy Ao wib A ol o il p

DS

-

2 o ras S5 4 (laie 390 (aassl g 3l 0ekdel 5 Geelioginl Sl o 5 whe el dasly S plsie 4 PGB, (65 adlae ol > 240
A (g syaye el

b ylad &y s e (] ) s oy VY5 VBV 00,5 Wl el ol g (595 Jeate S5 4 (Freund's Complete Adjuvant) FCA «/v ml ;5L : gy
245 5y Soid (BIA) (lgigonl o331 S g (63 i o oKid e S b it o PO (dlgime g (o s (S0 o6 Jf o 55 oo 950 055 e
5 e gb slie polhe o3 (oLl yo 0-MOKG, 1) (ikdgs b 5 (wlis, YMOKG, 1.P) (mbiogaiad aais > gile golles Sl (o 500 09,5 4w

9 5 sl el (b 55 ke 0,8 s ol ialS o ) 8l Gums S0 4y o gy (oSl Gy < Jaie B (1331 1 09Mle qiy05e Sl 8Ly
SSoadl POE; yalie acnlio )5 (Bgye (S5 ooly Gl o op gl 1 0 (e s (19 polingaia] a8l > b 20lS ) o jlab (iomen § e S 08 4
o tile 09,5 )3 pbiagil aliyy 325 9 VY 9 V ¥ slajyy 3 o5 b 13 PGB, o 5 (sae (el s Slacll o8 0 (L5 (ol mo (Slacign (555 Juaie 3 003
A5 gy 0 S cadle Juate 3 PGE; Jude yials coms e aSlla 3 1,5 5 VF oY (slajs) )0 e o 5 PGE, Jlado s ixe jialS

e ElS b ol (Sae (eliden Lo 20 (i85 peje Sladl (o )3 il cuae Sy o6 4y aidly ialS (Bgje (S5 usly g el pol > PGEp 15 S donyid
3l 0ad el o3l kS s oo Goye s pids S1alS g Juake > PGE,

oo el PGB (kg sbiogal g8 g3 lg

.

gt <l ol Ly 48 ol Junie el g o doddo
55 5 (dligyed s slodols 5 Lajly Sle , 1SS 3 S (RA) aigilogy oy )l Jabe v usle)

oS bl ) [Y] ol olyon Jabe 4l > lyseisl 9 g pad
Ly & Se O] Wi g Conl g Goye BB gyad il pouraboli_i@mail.uk.ac.ir WO Jgtme blimsgs *
Joade 595 ooz o292 SUSU calplsy adl oo Lt o PRYPETPP e

FA



WAY Jlag o) Bylas Y als

S3PF L)l g sig b

oly Slasej sl e ol eMbl plul o [V] 5w
2 ol e g oo 95l wa )3 o aiMSTusg
2 Ble cuas (So Sl Soyo5 5l Gy oo Sl Ll
=g Lrelen ATP (ol 1805 B)b i oyt
Az g A1 ajpol (sloosiyS 32 5 (Silaws bl 5l 00y
Lulyd )5 Jg ¥ ] canl 020)5 jyoe M3 gt 39y 5
OB Ao D (Bl g 39a e LIS (yeje oLl
laie Boye (sl 5 p3l 1 AR, (jpal (sloosiy S
a S Loal 51 [NY0] 3, 3959 Sl come Suyos 4
13 odns yobar (PGE2) Bz ey tidlSliangyy el o LtylsS
g autly (2 RA (g)lows o8 jop 9 ool Gl leetiSTy
el RA 4 Mo olhlen Jbgw @le 0k )hide 4
a1 a8 ol 015 oy Hi5 Lo 4 [YANA] 3950
Ly cyds (o) y905 s olyas ATP cSislyams (slostie yo
s B Mgy s 4 306 il oyl 03,5
5 [¥V] 25,5 o Sy ATP biwg ol jiiw a5 [VF) -]
Sgbise )8 2hss Llale) sl caw bap ML
e 3ok 5l L ladiue ol oy Sae PGE; 13 [VANY]
2 iz o Ar ol S )l b g npd 2y piule)
252 orge SRl > (Fgye TON€ Joas )3 Blo e (o)
[YONAY] 1l
g cpmliogl by 5l )y aslllas ool Gaa cplply
oas S35 Ay (Jalde B9pe (Bl g p3l g ol
davly So plse 4 PGEZ (285 o (eje Sl 3 il

A3l Sl cnl e ) wree 2l

L) g dlge

L&X—w jl FCA (Freunds Complete Adjuvant)

Cbbia Sy 5l s ki 95 g Orwliogii] (S

S, jProstaglandin E; EIA Kit ()l Liskgs)h o )

ol Merck jl sl 46, g Cayman Chemical 1S ]

Ol S SaS a4y pwliogiis] las 050 as jouiS J5b Ly
a5 s Jlog ol > ildss 5 ToMM

5 BB gk P b Sllg (yaje Sladl sl sl

O el Soyo S dlwgy FCA -/YMl 5,5 b o

5

B il ecdl cpl co 55 adgl 9 ol Jle 1 (S5 Slgs oo
Ly Skdaate 5 by 0diiS bl sl giSE adllas
B9 &5 Slaw (ras gl Ao (i dag 390
slooaiiS @lal (o yage | hlaie (23 ceas ) paagivw
Cwl 845 63l> Ol 29 0 Cguwns dnl L)“I 09 ul;/o
Ll clmoss 15 L aaseul ialS yope oledl bylys ) o
Gy GEalS iz g cpbl Jiid g ol 4 05,00
Ol ol 4 53 4 515 3925 Slaw o5 4y L)
aie col 35ty pol cnl g adly Jl38l Juado 55
la)l g sle adl [YVIFIYIY] Ll oo SaS 0ids 2]
oo Sl X9y )3 Slow (sl il (] Jtas
ol 0l 4l Sl Hlade 4

S G FCA 5,5 L & eje Cledll (025 ladse
s> olaacl sladll 5l a8 CGRP™ 4 SP* slasing)s
[NV ] dwy Slil 4 (Juado 59,e

(COX) ;L3S 198w 023l by 45 Lo 1y M g o
laS e ay gl > Sigudl] al pudglio yo )3
9 Sl @l il o)l 2 9 B9 e My il
OIS e [YFNY] in 5y Clpdl dles 1 SGjelsl
el pal Gials' g (Jate puile) ()lon (soMe Gl
DAL $59500 5185 ammg pobo 4 o 51 b
B in VItro Lulyd 3 Se5 39,5 (S9) S0y pimsw
2wl ciaai Ll s a3 [YYA] Al
Cwl 0w 43 ul_ul 4 Sl uLe(Jl la.)l).w ) B9 Lé.uw
Sladge > a8 cowlond Ly 500 dagh 40 LI [YA]
Conl dtudlgs pliogdis] 3 )l FCA ouis” cél )y ol yous
Al by 8l Jeid (mdge 38 4 (Jade 39pe (2dFWL

L _ Nitric Oxide
% _ Substance P
3 _ Calcitonin Gene Related Peptide



oS 5 Jolys B9)5 2 e 5 Opliegial Il > PGE2 i
o LYY D] 15 o W Gl (6l eoily Juato 31>
T ) s il sLamgsS 55 oy s o e
525_ Sy g 63Sojul By 5 dm 5o, VN9 VEVY FCA (5,5
EQD‘ 03,5 e o il
E 15 1 S8 d ol 2 095 Gl Sl @S ojlul
E 104 30 51,8 oy sl I3 caend )3 a8 |y caacyilo couas
s Se 69 = JlerS 9 Cod flg e Sl b leil
R ] ; ” N To—eg 0303 )18 (35 Sj oVg b il (ke g3 39Sl
DAY il oo ) gl wdg) e diels st by aype S50

Sl Ao Sile) sl o Gige 5515 S b i =) S
(- A=) FCABLS il 09,5 o(-0-) J 8 09)5 )3 (NZA jlne sllast
wxP<e /oy #P<./ .0

Wy 48 plda i oS o8l cqile 09,5 9 0005 0
Sy 3903 o0 cdlyyd (A-ma/KY, i.p) e a1y o sl
B9 095 by Sl 9 9ilj Juabe Jlad Ol g 48,5
Ly S alusg &y (6500l LB digad sluw codgaze JJ,
gy YA dla ¢ Jol sy ool Cawdds 4y
9 w)f )|)§ wl,ﬁ?b odS CA-él-.’.)b u.e(«ln 9 u.».wl.mj.\.».s] ods
)IJ_S.A d);ajlxl dl)g uLe‘JI dl.o.” )I ™ )9 AR 9\\‘: Yy
o=l aS el S5 4 piY i8S 48 solatwl 550 PGE,
3 903 93 Jge 3 5l 9 C8,5 48 hoe ¥ 0g)S b > iy
LS oglite (slajg) > hlice (slopg)S ) il dunlie
olis MEaNESEM &0 4y o hyges )0 Waosly ¢ el 418,85
Lol 0045 030>
sl

9 JrS 09y )3 5lj Jade jlad Gl do )y dlie
Ao e ol FCA 3,55 5l cilisee (slajg) 5> il

4 g 0y stimulator olKiws G alusgs 5y Y Solus 4
2 08 ol Shad g b Jlosl cuas p 4l Y G
g ol oBid b (lade 4l Ggye ) S0 4 Buly
Sl MOOr &5 45 8 Lu(DRT4) Jas)ie,bls (6)5
b (5 S0jll

(EIA) Uis, ;) Jcio 5 PGE; Jaie g, Sojl o),
A oalar_wl a_bgye ¢S s ENZyme Immunoassay
oS ol gy Lneigas s pSeila ) U3 Jy [Wor5]
3)9—0 Bl diged I PGB, adss 5 glysel Jolye (sl
Jligs L jlaidyge Gl Tl pslate cpdy 25 )90 a5
9 5 390 sl Juabe 9 005 (Bor (0 MO/KG, 1.P)
Oiorw b ecnip 5 Sl ledl g M (35 b I
Cdl pogaste Bl g A odusS (ole )3 gy Jeie mlo
MRS G g9y 45 Jols (Bl olas g 8L ol oy
LS Jondn yilow g 9 038 CE1Sy HUjgegn b M
ojlasl 5 eSS sl (m9) Jdome «lgu) Sl I g
PGE, i . o3lil oS Jarllystad 3k PGEpc S
(Jabe C8l (s 4 da g b g AD dusle diged o> S
dolms Jmio el 5y S Loy 55 Ibdigei PGE; s
RVEIS

il 9 eloe Slabge yw VFY dlaw dallas 350 llges
cunlio baylyds j> &S W399 p,5 YO-=Yeo o 459 L Wistar ol
WS g oliigy 090 o) Klaw an )0 YOEY (cLaod)
L;’)I.\_e‘i; W PV (KW ol a B o yiawd g aisleo
Lo 51 o Vo ¥ Jgl i 5 38 IS5 s 99 )39 it o0
g ] 2258 €313 il caile (55 (slaog,S
<8l (Y MOKG, 1.p) olie ]y cpliogds] 5o o &5



YAV Hlag ) Bled Y al> &9 Ley6 9 (53909
40 - ax 40
an A "E’, 35 4
’g 20+ *=* E a0
s 104 9
£ R 25
Eg*, o 8 0
10 A ©
= E 151
T 70 A -
b4 O g
Lo -
m -30 + c
0 54
40 3
0
50 4
3 . " o1 0 3 7 14 21

DAY
e Gige g5l Jato (o8 JsueS 5 ol St i —F SIS
29 {NZA e (el s 1o k) il e (S5 4 sl o
MOKG, 1P olio 4 (W) 0ebdn 0aS il o cailo 09,5 o) gl 09,5
##P< [V FCA 5,5 1 pm YV 90T Y Y (lajg) o cslo VY j2 -

SLALSl g WY slnjg) ) G9ye (oLl Gl )b sine
o Sledl Lulyd )3 (89S Lo (VSUS) 3,5 oo Lol
S V¥ sljg) ) (Bgps LS Gy s
(¥ ) 235 o0 Sl

» el g crile ol Jade 3 PGB, ol dlie
o 45 Amise i oLl il Ly ciliske (slns,
OBlBIYY oy s Loy den )3 carlle 09)5 3 PGE,
2 ol o it 530> S 09,5 4y S (o) o
(& JS8) 29550 0223 VY g,

Orliogi) 04 S 8l)d cglle 5 capile 09,5
YV o YOY oid (6,50l PGE; jolae Y mg/kg, i.p)

50 _ *%
45 +
40 ~
35 +
30 +
25 +
20
15 -
10 -
5 -
0 T T T 1
14 21

DAY

PGE2 content (pg/mg)

wlyeo ig—e (955 Joaie PGE; jlaie awlio —0 JKii
ctile s(Cntl ) S8 clapgyS 53 (N=F Gline slas £ (5:S0le)
FrOP< ey olad gl e Glise glajg, 4o (FCA)

*P< /.0

Y

DAY
ooy cpile 09,5 (- A=) FCABLLS cdly)d 09)5 13 (NFA jlro slast

85 2dly> il 03,5 5 (M) (4l YMG/KG, 1.P)) msbingiz] b o
#P< /o 0 (- O-) (celo VY o b MYIKY, i.P) bidss

S ()13 (fre GlaljBl Juade a8 VY 5 YV (sl 55 a5
Jade b s 40> duolie (VJS3) 31 S 09)5 4
Omliogi] 048 L) catle 09)5 5 il 09)5 )3 5l
e SMB] &S dase LS (YMO/KG, 1.0) ljee 4 4y,
Mg/Kg, 1.p) cpbdem aSJls 40 3,00 3959 04,5 93 oy (5)b
o WY 9y 2 9l) Jaide jlaS (S i el WYy (0
(Y US5) sl 04335 Sleddl S )
Goas S 9 dn El o ol Sl )
2Ll gl )l (dre il o Lol &5 3o (L2
F o Y ong o slajy) ) cuas S5 4 Jate G9ye
i8] e (ypsliogdin] Al )3 el 0133,5 ol 5lal

*k

1]

-10 4
20 A
-30 A
**x

A0 4

A0 H

Blood flow (Yaschange)

-60 A

d,)—l\o—i

“T0 4

-0 -
3 7 14 21
DAY

P e Gige 9 Jrato (B Sy 055 o St e - S
Jr8 0955 (TFA Jlms (slad 3 S 20 (1) (o e S & ol
i A Crmobiagiis B4 €y pile 09,5 5 (- ) gl 09,5 (@)

P [ VP [+ ol J s VY T Y Xl > (W) 50, Y MG, .0



hSer 5 Jays, 3955 2 Ay 9 liegin) il > PGE2 s
50 - 50
> 4 = 45 -
o —&— FCA ) FCA
g 40 - ) § 40 - —h—
2 35 - #— FCA+The S 35 —e— FCA+In
E 30 - = 30 - *k
g 25 - S 25 -
S 20 - i § 20 -
o 15 - S 15 |
o 10 W 10 -
o 54 o 5
0 T T T 1 O
3 7 14 21 3 14 21
DAY DAY

sl £ (Slo) ol ige goil5 Juate PPGE; lide auslio —Y Jiw
Oeldg 55 ea S bl cpile ¢ (FCA) cple sladg)S > (N5 jLixe
P [y ol Wl ) ey il glajg, o (FCA + The)

Cowl a0 PGE plply 9 cunl ol jon gl5 Juate ,oPGE;
aS Cowload o)l3 S sl awsh Lias ol el sl jo
bl 2903 o (oje 931 Cledllys PGB, jlade il
a by s [YVF] 00, 5 o palsloul g 59p—=
4 Mosn 55 55 o ol SPGE, e S5l
o TXAZ 5 PGE; jlaie S sl s (o e )]
ol 503 GBS 3 5] sl 4l Ll38l 010 (sloy,
e wSlas Ol Gl 1w celwYY b as coul osds
305 3939 o)) Jolae 1> TXA, ¢ plSnling s PGE,
A odly lis ol pol jo PGS id awypm j0 [A XY X5
A8 2 6586 (Ve mGKG, 1.p) pslioginl 4iljg) b puao oS
oaly sl Sy ol lalls as 815,105 caile (s9ilj Junte
SLrjg) ) peg—aty Jate )3 |, PGBy jlude Jy (¥ JS3)
e Opllogdin] cpl by o JSi) Mbdpe (RS Y 9 VY
23,5 oo oo Lol 3 PGB alex 51 PGS )55 e
Oloim rliogasl Legl 53 48 3 2529 (o35 (slaed)lS
g LaS [V ] culods Syme ol pol oals
ot Obiogiial bawgi o] GilS 5 [V | PGE, s ol i
Aol 55 SlS. s b (550l oS sy poi
sy e o5 o35 )5S hSitmgiy Koo slose
S0P 3 (L Sy peiSl )y 0 3l Cpmliogai]
o @l b o906l &S 0] 5)l6 olyors sleddbse 3 NS
Sy callas ddllao

Yy

+ u,iL..o) UJ.J);L@ oveo 69—”} Jato PGE, )L\Zi.o A lio -5 J&»A
o018 sl s cpile g (FCA) cpilo slgng)S )5 (N=F lme Ll

sLajgy o ol H (xe pials Sy Oledl W 51 e o,
2SIl o (5 JSCS) ailue cpidde 09)3 4 s VY 5 Y
63i56500 PGE, ol uligts 0uiiS il > cailo 09,5
Orbidy B (e Bymae 4ol L gl Jade )3 00
I =xe HialS cuw (celw VY, b-mg/kg, i.p)
39) O )3 eile 09, 5 ay s WY o > PGE)lude

1V JS3) 158

2393l Sy g o puiM gy (i adllas (ol
habe Boye 09t by Sy el Glony ;> AdA;
WD ey s ie Sl 3 (pile cuas S5 4 El
Cni ST g (prmliogits) PGS 15 )3 )lae j polaie (0
Lo 2 ool (o) A Lirjossl slaoss,S
e 398 )5l ()5 alawly > PGE, (i o8l Jlsw
b > Sl slaidplio (n 5 odes I (S5 plgin PGE,
O SBj9) ) (e ie Sl G I g 09y VY 093 S
5 (g pSojlal g hoxiw
aS ob b ol by gl5 Juate jhad (5,505l
ol S A s (el ol (a3 Ls) Jade lad
13 PGE; e (6 ySojlasl 4 bgrya gulis () JSia) b oo
e Lial8l L oLl 48 ol ot (0 JSis) ol uaie



WAY Jlag o) Bylas Y als

S3PF L)l g sig b

L0558 5 alids 5 48 )y e, Las 4y 11 (Y SL3)
Gl > PGEp o3y PGS clale 1o L AA, 0]

A gaje ladly cae S 4 g0 &L
sl PGS clale | Jas sl il ol g anily sl

Sl Swlow

Sipdsid SlapgyS il 45 wilie p3Y 395 Sy
oLl (559092528 09)5 9 wpde Sy oSty (GlgSSam o
53505 (5)LSen adlllas cpl plol )3 &S (la)S' (S pole
Olo)S 753 jH1y 293 (G158 Slpe (yrimen g 0390 Sl
LS ) o g 3l5 Slble odige edle 53 (puilgs i8>
Woles ! cwes

g $905 Goye (@Sl Josai )3 LMl i85 ST plagy V]
V85I Le)le g (i b e el o 8l b ol e

OF L FY (VYA-)

e bl Jhgd ey (5 ol 03lj (2l gl Johe V]

g ol Jrade G935 by Sl g p3l g s g Cpliegin]
oei Pl bl > pilio cuas (S SIS 06 5l ey 2l e
Ve b)) (VWAY) Y g8 K dleo

[3] Akaogi J, Nozaki T, Satoh M, Yamada H, Role of PGE2
and EP receptors in the pathogenesis of rheumatoid
arthritis and as a novel therapeutic strategy. Endocr
Metab |mmune Disord Drug Targets 4 (2006) 383-94.

[4 Anderson GD, Hauser SD, Mcgraity KL, Bremer ME,
Isskson PC, Gregory SA, Selective inhibition of

(Cox)-2
expression of COX-2 and interleukin 6 in rat adjuvant arthritis.
J Clin Invest 97 (1996) 2672-79.

[5] Anderson SE, and Ekstrom GM, Changes in vascular

cyclooxygenase reverses  inflammation

porosity and joint blood flow during development of
collagen induced arthritis in the rat. Modulation by
indomethacin and L-NAME. J Rhematol 24 (1997)
2188-95.

[6] Badavi M, Khoshbaten A, Hagjizadeh S, Decreased
response of knee joint blood vessels to phenylephrine in

\A)

ol e ladl pol )3 (ol (sloosi S (iE (g
eyl me LS Cowo cplidel oo Byuae oS A o2l
0d s (5 ySojll PGE; jlade 5 (Y JS5) 33,5 o0 VF oy 5o
M glis y )by (Hme (ialS 55 jgy e )3 Juate )
S s ey 23 i el (e W JS5)
&S Cul odds i)l55 0L Juate 3 PGE; jlade b ials
St Aga slmods S 8l alSitalejl S8 ladgo )
ol e 48 39, e il 11 [Y5] o LialS Bgpe
gLl a5 305 el JialS a5 (185 Lawg oS
ATP a5 cwl sads ()15 ,50 (gawjl O)b cillas 5]
[V Y] 3,5 o Siliaw &b )3 PGS Mg S50 o
oSes Sajeol clmossyS S lee plsin e cnlple
D)5 palsPGS 0 Jgr ials s sl

9 Cosl Slows soad s (ggl> &5 Lo uas S50
05> Ol Ol b g blaige (2 cuas ) Juate Gg)e
i o ] 45 31> L5 cile (s i
PGS § 23, 50 Silow 50 4 huate Ggye (5wl
Sl W W o ¥ sl g3 (aasealy o ol
Jate 3 00 (6,505l PGE; yolas (Y JS5) )l Lias
LS LS 35 ebiagiil 035 il > cacle (slacdye
JS3) 23l Uajsy ) > el el ) isSle L6
S e Lt oyl Slis) sl Ses PGE; cplyly (5
Zely Cpowliogin] aS” lodly Hlis oo [, pdasee. il PGS
Cledl bulys 3 1) cn 3l Juid (9o 20)8 4 (Bgpe (S5
il oo bo pudl gl Lo S [V] dad o o8l yo e

a3l Gl cpile (slodye )3 (akidsT (poje by
PWB S Bepe oolil sl o oulde s 51 Gl
o VoV slrjgy o 1) [V] conl o odalie plls (slodige
aS el oas 5)55 (FUSS) aiSe s Clodl sl
sledobo JINO W oo o A28 (L0055 (slocinnsS]
ol g Ladl Jlae L ulidsts 11 5 04005 luaio By i
a5 [V] 23,5 o Jade 95 bz Gl e NO iola
Loy ATP &S el o sl L 3 cillan 8l gl |
9 3458 > Siliow uas &bkl pd ol)g5 L olyen 0ad
PGE, jlage Iy [¥V] o)b by cuas 4l ,0PGS jiw
Cowl aiily gladlasMe |6 s ajgy cpl ) Juato jo



OSen g Jalys

390 2 OkdgS 5 Gliegii) Sl > PGE2 s

[18] Honda T, Nishida ES, Miyachi
Prostacyclin-IP signaling and prostaglandin E2-EP2/EP4

Y, Narumiya S,

signaling both mediate joint inflammation in mouse
collagen-induced arthritis. J Exp Med 2 (2006) 325-335.

[19] Inoue H, Takamori M, Shimoyama Y, Ishibashi H,
Yamamoto S, Koshihara Y, Regulation by PGE2 of the
production of interleukin-6, macrophage colony
stimulating factor, and vascular endothelial growth factor
in human synovia fibroblasts. Br J Pharmacol 136
(2002) 287-295.

[20] Kammer GM, Birch RE, Polmer SH,

immunoregulation in systemic lupus erythematosus:

Impaired

defective adenosine induced suppressor T lymphocyte
generation. J Immunol 130 (1983) 1706-1712.
SM,  Mcdougall JJ, Ferrel
Neuropeptidergic and autonomic control  of

[21] Karimian WR,
the

vasculature of the rat kneejoint revealed by laser Doppler

perfusion imaging. Exp Physiol 80 (1995) 341-8.

Lam FY, Ferrell WR, Acute inflammation in the rat knee

but

enhances neuropeptide-mediated vasodilation assessed by

[22]
joint attenuates sympathetic vasoconstriction

laser Doppler perfusion imaging. Neuroscience 52

(1993) 443-449.

Mcdougall JJ, Karimian SM, Ferrell WR, Alteration of

substance- P mediated vasodilation and sympathetic

(23]

vasoconstriction in the rat knee joint by adjuvant-induced
inflammation. Neurosci Lett 174 (1994) 127-129.

Mcdougall JJ, Karimian SM, Ferell WR, Prolonged
ateration of vasoconstrictor and vasodilator responses in

[24]

rat knee joints by adjuvant monoarthritis. Exp Physiol 80
(1995) 349-357.

Montesinos MC, Yap JS, Desai A, Posadas |, Cronstein
BN, Reversa of the anti
methotrexate by the nonselective adenosine receptor

[25]
inflammatory effects of

antagonists Theophylline and caffeine. Arthritis Rheum
3 (2000) 656-63.

Montesinos MC, Desai A, Chen JF, Yee H, Cronstein
BN, Adenosine promotes wound healing and mediates

[26]

angiogenesis in response to tissue injury via occupancy of
A2areceptors. Am J Pathol 6 (2002) 2009-18.

Najafipour H, Ferrell WR, Nitric oxide modulates
sympathetic vasoconstriction and basal blood flow in

[27]

normal and acutely inflamed rabbit knee joints. Exp
Physiol 78 (1993) 615-624.
[28] Najafipour H, Ferrell WR, Role of prostaglandins in

Y¥

chronic inflammation: involvement of nitric oxide. Exp
Physiol 85 (2000) 49-55.

[71 Benton HP, Mcdonald MH, Tesch AM, Effects of

bacterial
interleukine-1 induced nitric oxide release from equine
articular chondrocytes. Am J Vet Res 2 (2002) 204-10.

[8] Blumberg AL, Denny SE, Marshal GR, Needelman P,
Blood  vessel-hormon angiotensin,
bradykinin, and prostaglandins. Am J Physiol 232 (1997)
305-310.

[9] Brodie MJ, Hensby CN, Park A, Gordon D, Is

prostacyclin the major pro-inflammatory prostanoid in

joint fluid? Life Sci 27 (1980) 603-608.

Burch RM, Axelrod J, Dissociation bradykinin-induced

prostaglandin

adenosine  on lipopolysaccharide  and

interactions:

(10]

formation from phosphatidylinositol
turnover in Swiss 3T3 fibroblasts: evidence for G-protein
regulation of phosphalipase A,. Proc Natl Acad Sci USA
84 (1987) 6374-78.

[11] Cronstein BN, Adenosine, an endogenous anti-
inflammatory agent. J Appl Physiol 1 (1994) 5-13.

[12] Green PG, Basbaum A, Helm SC, Purinergic regulation
of bradykinin-induced plasma extravasation
adjuvant-induced arthritis in the rat. Proc Natl Acad Sci
USA 88 (1991) 4162-4165.

[13] GryGlewski RJ, Korbut R, Prostaglandin feedback
mechanism  limits

and

vasoconstrictor action  of
norepinephrine in perfused rabbit ear. Experientia 31 (1)
(1975) 89-91.

[14] Gustad M, Wennmam A, On the release of prostaglandin

E2 from the rabbit heart following

noradrenaline. Acta Physiol Scand 87 (1973) 573-74

Hedqvist P, Effects of prostaglandins on autonomic

SMM,  editor.

Prostaglandins: Physiological, Pharmacological and

infusion of

(15]
neurotransmission.  In:  Karim
pathological aspects. Baltimor: University Park, 1976, p.
37-61.

[16] Henderson B, Higgs GA, Synthesis of arachidonate

oxidation products by synovia joint tissues during the

development of chronic erosive arthritis. Arthritis

Rheum 10 (1987) 1149-56.

[17] Hennerbichler A, Fermor B, Hennerbichler D, Weinberg

JB, Guilac F, Regional differences in prostaglandin E2

and nitric oxide production in the knee meniscus in

response to dynamic compression. Biochem Bioph Res

Co 358 (2007) 1047-1053.



WAY Jlag o) Bylas Y als

S3PF L)l g sig b

oxygen tension synergistically inhibit response of isolated
fetal rabbit ductus arteriosous to norepinephrine. J
Cardiovasc Pharm 17 (1991) 861-866.

[34] Sturge RA, Yates DB, Gordon D, Franco M,
Paul W, Bray MA, Morley J, Prostaglandin
production in arthritis. Ann Rheum Dis 37
(1978) 315-320.

[35] Tabrizchi R, Bedi
receptors in the vasculature. Pharmacol Therapeut 91
(2001) 133-147.

[36] Trang LE, Granstrom E, Lovgren O, Levels of
prostaglandins F2o. and E2 and thromboxane B2 in joint
fluid in rheumatoid arthritis. Scand J Rheumatol 6
(1977) 151-154.

[37] Wang B, Effects of indomethacin on secretory function

S, Pharmacology of adenosine

of synoviocytes from adjuvant arthritis in rats. Int J
Tissue React 3 (1998) 91-4.

Yo

regulation of blood flow and modulation of sympathetic
vasoconstriction in norma and acutely inflamed rabbit
kneejoints. Exp Physiol 79 (1994) 93-101.

Pelletier M, Pelletier JP, Fahmi H, New insights into
prostaglandin biology. J Rhematol 31 (2004) 14-16.
Pettipher ERM, Henderson B, Edward JC, Higgs GA,
Effect of lymphocyte
influence and cartillage proteoglycan depletion in
experimental arthritis. Ann Rheum Dis 8 (1989) 623-27.
Post SR, Jaconson JP, Insel PA, P2 purinergic receptor
agonists enhance cAMP production in Madin-Darby

[29]

[30]
indomethacin on swelling,

(31]

canine kidney epithelial cells via an autocrine/paracrine
mechanism. J Biol Chem 271 (1996) 2029-2032.

[32] Shaw JE, Prostaglandin release from adipose tissue in
vitro evoked by nerve stimulation or catecholamines.
Federation Proc 25 (1966) 770.

[33] Smith GCS, McGrath JC, Prostaglandin E2 and fetal



	Acr2CD.tmp
	Pages from MASTER [Fa].pdf



