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Absiract - Experfments were perfermed  tn evaliale the
contralateral effect of adjnvant indwced mane artiritis, In these
caperiments  Loaser Doppler fmaging  [LDI was ased fo

ivestiate changes i Bomd flew. Adjuvant wis appiied o
inefieer ehropie inflammetion, Temperature and keee diameler
the  Jfirst the
selminisiroded Krve joind

frecredied  in week  affer wdministeation in

Srehatnce p (P (e weurakinie with o vaesedfiatory effect]
wits applied fopfoalle to e adivvent trealed Enee Jeaind il
atelfuvant aitered and attennated e effect af SF an bload Jow,
which wis conststent during Se three weelks, In the offer Enee
Joint jeonteadateral) inffompmatery effest af e adinvant wis
An the

temperature and Giee diometer and alterafion of the offect of 5P

pevetled during Hese cxperiments, increase e
att Frlownd oy weaw ohierved in the eoutrlaternd e poist durivg
woeek se after wdminiieation. The feeredsed diimeter and
tempreratire ahated in week fwn and free Ax Heer dimreter aned
temperature of ikl jointes did sl change during fhe
eaperiments fin fotle aakle & suggests o nesragenic contralateral
effect af artledtis
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INTRODUCTION

Adjuvant was described over 40 years ago (12) as
went lor induction of arthritis. Adjuant i miade
fromn & wariety ol dead
myeobacterivm  tubereolosis

il
mycobacteria,  usually
and  myeobacterim
butricun: o myeobaclerinm phelel, suspended o

o mineral ol Corinea basterium and
mocarilia ssteroides  have alke been wsed Lo indoce
arthritis {27 The contraiateral effect of pewrogeniv
arthritis besan 10 be recognised  s0mMe Yoars ago,
Asotamy ol the nerve 1o ong muscle of e frog
induced  sprouting and - synapse formtion by the

homologous el nerve on the oppasite sicke A this
s since been observed in three dilferent muscles, the
cutancous  pectoralis (113, the  sartorious {y, and
pariformis (47, Similar events also orourred in mammals
and it was Tound that in the intact muscle of the normal
ral, spouting and synapse formation s oan ongeing

140

process  which he  enhaneed by contralateral
axclomy (L0, Bilevicoite (3] showed Bilateral changes
in synoial fuid neuropeptide content to monoarhrids,

Allnatt (1) reported 1hat sapheneous neras ey
and degeneration in one rat leg suppressed the ability
ol the  contralateral  perve e plasma
extravasalion, which indicated that there oo pewronc
contralateral  effect i 1he
reporled  thal  synovial - draimage acuie
inflummation  in damaged m a
pewrngenically medinted wliltrate of inflammatory cells
n the contralateral joint.

Meuropeplides are known 1o e an impartant role
in the inflammatory process (7 oamd S) They can share
and interact with the neeropeptide’s sceond messengers
and S0 con connect cerlain mmuonological stimul 1o the
bicsynlhesis of inflammatary medstors (71 I addition
there has been @ report describing the contralateral
effect of monoarthritis on the spinal cord (4), hut to
little  work  has dome on el
ipsilateral arthrilis on the wascular response ol the

i

vk

hody argans. Kidd (3]
in

and

resulted

Lk i

.

date hen the cffec
contralateral joint o tachykining. To further investigaie
this matier, the experiments described inoLhis section

sere curried oul.
MATERIALS AND METHODS

Fxperiments were performed on fa groups ol rals,
an infact group as contrel and an adjowant treated
sroup. Freunds adjuvant (Siama, LLEA) was injected
inlo the knee joint 1o induce chronie monoarthrits and
the temperature and width ol the knee joinl measured
as un wssessmenl ol the inflammatory response a1, 2
and 3 weeks. In addition, the response of the inflamed
ke {¥: Subslanie: (S Cambricdge
Biochemical) at different doses was cxanuned, o these

research

experiments the contralieral elfect of adjuvant ineburced
inflanimation was studicd at the third week,

Thirty male Wistar rals from an in-house coliny
jaged 170 davs approx 33002 in weighty ware Lsey i
this study. The animals were deeply anaesthetised by
Fypnorm (fentanyl citrate 0.3 15 mgiml and Huansone
10 mgiml, Janssen: (L1 mil300g im) (Janssen LLK)
and diazepam (25 g n). The widih of the knee
joint was measared by o digital micrometer { Mlotovo
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Fig. L. Chauges in knce joint diameter at one snd three
wieks in response toointca-articalar injoection of Freun’s
adjuvant [plain column, n=%] compaled merrnsk

funtreated, bluck column, nw=103 ** means differs

sipnilicantly at week one. P=00013
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Fig, 2, Changes in joint temperaturs ot three weeks in
response looantraariicular injection ol Frewnds adjuvant
Wieek U opelers to e experimantal stacting dove (eontrsl and

wesk Lon=10, and week 2, n=% week 3 0= * moans week
]

I difters signtlicantly Trom week B0 Farsignilicant value see
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Fig, 3. Changes imocontralateral Knee joind iempersian: at
Lhree weeks o rosponse to intra-articular injection ol
Frowmd's adjovant compared teoweek 00 week © refers o e

cxperimental starting day. (n="). % relers Lo signilwant

dilference between week 1.2 and 3 with week 0. For

stanlcamt valve sce 1eNt.
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tngues e svnevial ool flow dormg topical
aroof 5Pt the jeind capsube moonocmal, 00, mean +
=140 adjun duced chronicatly inlbomed kiness
o oene [ @, mesn £ SEML =107 and woek the .

1 & SEM. =8}, The seqnuence of doses Aadotinistered

wos ravdomisaed.



Coptralmteral elfect of adjevamt indoced monearihritis
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Fig, 5 Changes in synavial blood Tlow during topical
application ol 5P te the jomt capsale in narmal, (O mean =
SEM. n= 10, and an contralateral kness al week three ol the

adjpirent trested animals (@ mean 2 SEM. n=9)
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Fig. n. A and B Changes in knee joint diameter angd
lemperature al hree weeks compared o week 00 Both knees

are intact {right knee, doted column lell knee boed column).
week 0 refers Lo the expermmental starting Gay, (n=737. There
i= el any significant difference between lwo knee batl T

dizmeter and lemperature witlan thires wecks,

Iz

instruments, Japan] andd lemperanares sen: measored
bee o ddizital thermomeler (Harard USAL The skin
owver the knee joint was shaved and 03 ml ol Preumd's
complete adjuvant was mjected mto the synovial cavity
al the right ke goint (000 mlinte the posterion megien
and 0L inte the anterior reguon). The animals were
allowizel o recower and the inflammanory
by al arndd
remperaiure ab ang, e and three weeks post injection,
Comparison belween mean diamelers and lemperature
oo two-lail paired stodent -rest

Tror the blood tlow experiments, the ahove anomads
were deeply anacsthetised by Lpoinjection H uretly

] '.Z.'1|"|I WIS WS

issessed mcasurenent kree  diameter

Wils

e

g, Sioma). Flere, 10 animals were exanuned ab one
and three weeks post injection and a further 1 normal
rits were esed as controts. Ao ellipse of skin vverly
the joint was excised o expose the medial q
knee. 5P {Cambridge Research
warmed (37 7 () prior oo admmisiriaton asoa holus

g

prect ol the

Pochenmeals?  was
applied 1o the eaposed surlace of the joinn i g volume
al 0.0 ml {doses ranged from 1005 w0 WOFF mol).
Woiarmed (3700 phsiological saline (004995 NaCl) was
regublitely applicd o the kmee joml sorlaes e prevend
tissuy dehvdraton, Reltve chariges inosynovial blood
flivwe (vellage difference of lest minus control which was
done by taking @ scan before control, and alier
application of drog) were moniored by o laser Doppler
perfusion mager (LD Lisca development, Sweden) in
b the normal grovp and the adusvant reated group.

H

LI is o maodhleated fuser ('.L;|11I1I|,:r leawinetaer which can

sean 0 an arca o gives blood distribution data (135
|

Rlean walue of resulls compared with unpired bwo
Lostudent test aod Anova sith each cther and P= 0003

eviluated as signibicnt.

RESULTS

[njection of Freund’s adjevant oo the mat koee
eonrease moknee diamerer a1 one
by (he 1hird week
Aledd ke width

vinsed a consderabl

wirk r.c]_u[ai|'__]'-:.c|in|1 which vl abated
(g 13 At weck 1, the adovanl tr
1797200544 mm o (mean & SO
week 0 signilicantly  dilTerent
=4, twoelailed paired tresty from control

increased
compared 10
(P=0Li 3,
knees which mercased mosgee due, 1o The growtly of the
rats. By week 3, the inflamed knee had only increased
by 1LY & (L35 mmn from the weik O fevel amd this was
v e B not signilicantly different (1°=03 15 n=k

lwy

Wil

Fowr adjuvenl animals wnd o= 100 for untrested ammals
Py 1anl 1 resty froom o normtd knee swhich had growen by
0744 £ D17 mm evver 1he three weeks period,

Fones joint temperature also significantly ineressed
al weck o injested compared oo control knees and
also ot week 2 oand weck 3 the knee temperalure in
adjusvanl treated koee was signilcntly highee than



the starl (P=00001, n=Y, test) (g 2).

The  contruluteral  koee  did  show a significam
(=043, n=Y increase in diameter at week one and a
significant (p=001, 049 0 desl)  increase o
lemperiature. At week 1othe knee width significamly
increased in the contra- lateral knee, compared 10 week
0 feonroly (p=0.043 N=9), bt there was no
significant difference in diameter of the contralateral
knee hetween weck 2oor week 3 compared 10 week
serz The temperatore o the contraluteral ke
significantly increased ub weeks 1.2 and 3 compared 1o
contral [week 0 (p<0035, n=% ¢ test) (Fig. 3)

Topical  application of 5P the  control and
contralaleral knee was performed a week 30 As shown
i {1 4 the vasodilator effect of SP oo the Blood flow
wits  significantly  attenuated ghifted  the
response curve 1o the right (p=0.01, n=% anova),

In the control group lemperalere and  diameter
chany three weeks were not significant and
mereased knee divmeter due (o the naturil groseh st
woek iliree was not sieniticunl comparad 1o week O (p=
00% n=%,  lest)(fig 3

1

Al s

LR R

DISCUSSION

The tlempersiure o the condralaleral knee was
significantly increased ol all thres weeks comipared 1o
control values, [P=005, n=9. Koee dameler al woek
Iowas significantly increased compared 1o oweek zero
{p=0.01, n=9, bul it gor abated by week 2 and week 3
and wis noboany  difference between values
abtained @t these weeks and the corresponding control

wilues,

Hhwere

SP dases have o vasodilatory cffect on blood fow is
dose dependent and augmentation ol jomn Blocd Iow is
in odose 1Mol which  in adjusant trestment,
completely abolished ypereamin and i some insiances
constrictor response 1o 8P enuld be observed (g 43
The atteneation of the ellect of 5P on blocd flow by
contralateral inllamumation was 0ot as streng on the
ipsilateral side bal iU owas signifcant compared
contral, The changes i the temperature and d

et
andd attenuation ol the 51
a neurogenic symmetrical effect, 1o the conerol

cffeot on blood Jow suppest

sraum

e

no significant changes in temperature and diameter of
the joint were seen vver (hree weeks. Measurement of

ankle diameter and temperatars mothe ipsilateral and
contralateral sides over three weeks did not show any
stgpilicant (n=13, = (.03) chunges compared ooweek
that the resulis connot be explained by
a purely systemic effeet of the adjuvant . A funetional
relationship seems 1o exist between the sensory nerve
lhres in 1he peripheny wnd neurapeptides in the dorsul

FEID Suggesing

horn o the spingd cord, These peptides are therelore
well placed 10 mediate o symmetrical response by a

1013
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pulative central rellex (6). The proposal s that after
nociceptor  activation  secondany 00 joint damage,
presunglhionic sympathelic neurones in the autonomic
cell column of the spinal cord are selectively sctiviated,
These neurones projedt
counlerparts on the other side and jueing damage ookl
therelore resull on both sides 30, Considering these
Gndings and The existence of similar response e 5P on
the contralateral amd  at the  ipstatcral
neuragenic contralaterail cifect
moncarthrits could be a possible explanation.

agross the spinal cord 1o ther

knees, o

o ael st
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