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Summary Frcund’s adjuvant induced polyarthritis in rats has been used extensively to study pain processes of 

long duration. There arc limitations of this model for chronic studies of pain/,arthritis since the severe systemic 
changes provoke ethical concerns and also affect behaviour, physiology and biochemistry. Attempts to limit 
adjuvant-induced arthritis by plantar injection of the inoculum have been made. In this model, however. the process 
evolved to produce widespread polyarthritis if followed for the &plus-weeks necessary for chronic studies. 

Therefore, although it offers the researcher a reliable limited model of inflammation and nociception at the outset, 
for longer studies it may have all the disadvantages of the polyarthritic rat. The purpose of the present study was to 
produce a limited arthritic process in rats, stable over 6 weeks and suitable for bchavioural and ncurochemical 
studies of various chronic pain treatment methods. 

Injection (0.05 ml) of complete adjuvant containing 300 kg Mycohacteriunz hutyricum in the tibio-tarsal joint 

produces a predictable monoarthritis, stable clinically and behaviourly from weeks 3 through 6 post injection. As 
revealed by clinical observations and X-ray examinations, the arthritis produced was limited anatomically. pro- 
nounced, prolonged and stable. A marked increase in sensitivity to paw pressure was seen in the affected limb. 
Animals gained weight and remained active. indicating little systemic disturbance as opposed to polyarthritic rats. 
We propose this limited model of arthritis as a suitable alternative to the polyarthritic rat for prolonged studies. 
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Introduction 

Polyarthritic rats have been used extensively to study 
pain processes of long duration and to evaluate the 

potential analgesic or anti-inflammatory effects of drugs 
(see Besson and Guilbaud 1988). In previous expcri- 
merits, we used the polyarthritic rat for pharmacologi- 
cal studies needing a model which had continuing 
nociception over several weeks (Godefroy et al. 1984; 
Butler ct al. 1985; Godefroy et al. 1986). These studies 
attempted to mimic a chronic pain treatment in man - 
tricyclic antidepressant therapy - which requires a 
minimum of 2 weeks and often 4 or more to produce 
clinical effects (Butler 1984; Monks 1989). This time 
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frame for a therapeutic response was mirrored in the 
polyarthritic rat as effects of treatment appeared at 3 
weeks but were not statistically significant until after 4 

weeks of therapy with a stable dose of tricyclic antidc- 
pressant (Butler et al. 1985). 

In addition to having a relatively stable nociccptive 
process to treat, it is necessary to allow time for patho- 

physiologic changes to take place in the model before 
initiating a treatment to be studied. Thcrc is a growing 
literature showing plastic changes in the nervous sys- 
tem at many levels in response to continued nocicep- 
tive input (Devor and Wall 1978; Mcnetrey and Besson 
1982; Guilbaud et al. 1985; Dubncr et al. IY88: Guil- 
baud 1988; Schnaible and Schmidt lY88) for review see 
(Dubner 1991). In an article addressing animal models 
for pain research, Casey and Dubner (IYXY) cite sev- 
eral authors in emphasizing the possible importance of 
these changes in the development of chronic pain 
states in man. These introductory studies arc beginning 
to give us clues as to possible mechanisms producing 



chronic pain and clues as to why the physiology of and 
treatments for chronic pain differ from acute pain. 

Much further work needs to bc done, not only to 
investigate the pathophysiology of this still poorly un- 
derstood problem, but also to explain why existing 
empiric treatments arc successful and to dcvclop new 

treatment strategies. 
Before continuing such studies, WC felt obliged to 

reconsider the polyarthritic model in terms of the 

ethical issues concerning the use of animal models of 
chronic pain addressed by several authors (Wall 1976; 

Casey 1986; Coderre and Wall 1987). We also had 
strong concerns about the obvious widespread systemic 
disease in response to injection of complete Freund’s 

adjuvant (Pearson and Wood 1959; Glen et al. 1965; 
Mathur et al. 1977; De Castro Costa et al. 1981: 
Colpaert et al. 1982; Rainsford 1982; Calvin0 et al. 
1987a). Our concern was that some of the behavioural 
or neurochemical modifications ascribed to nociception 
could be non-specific effects related, for instance, to 

systemic metabolic (Godefroy et al. 1987) or neurologi- 
cal (Reiber et al. 1984) changes induced by the disease. 
We felt that a more limited pain stimulus of long 
duration, a minimum of 6 weeks for the above stated 
reasons, would allow a better evaluation of behavioural 
and physical changes produced by chronic treatment as 
in our previous experiment performed in polyarthritic 

rats. 
Alternatives to the polyarthritic rat model do exist 

but we found them wanting for our particular needs for 
several reasons. Many research teams have turned to 
unilateral plantar injection of Freund’s adjuvant (Lar- 
sen and Arnt 1985; Iadarola et al. 1988; Millan ct al. 

1988) originally described as a model of monoarthritis. 
In this model. however, the process evolved to product 
widespread polyarthritis if followed for the 6-plus weeks 

necessary for our proposed studies. Therefore, al- 
though it offers the researcher a reliable limited model 
of inflammation and nociception at the outset. for 
longer studies it may have all the disadvantages of the 
polyarthritic model. 

The ankle joint urate arthritic models proposed by 
Otsuki et al. (1986) and Coderre and Wall (1987) seem 
to be too limited in terms of the duration of a stable 

nociceptive input for our purposes. This is borne out by 
Coderre and Wall’s finding that behavioural changes 
and heightened responses to an acute pain stimulus 
totally disappeared after 1 week, clearly far short of 
the 6-plus-week target we were looking for. 

Of more interest to us was the protocol used by 
Grubb et al. (1988) who injected Freund’s adjuvant 
into the periarticular tissues of the ankle joints of rats. 
We used this as the basis for a series of studies which 
have produced a reliable, reproducible, monoarthritic 
model, stable clinically over several weeks and with a 
minimum of systemic effects by our measurements. 

Our primary purpose was to add more hchaviourzj 
data and a more complete physical description to the 
information in their article. but WC felt that the Grubh 

model should be modified because the injections wcrci 
pcri-articular. Since we wished to produce a prolonged 
process with primarily intra-articular changes, WC chose 
to inject complete adjuvant intra-articularly. Prelimi- 
nary studies were performed with a commercially prc- 
pared Freund’s complete adjuvant (Sigma F33SX) and 
with various concentrations of a complete adjuvant 
prepared in our laboratory to obtain an optimum rc- 
sponse. A preliminary report of these studies has ap- 
peared elsewhere (Butler et al. I990). The present 
paper reports on the investigation of the final model 
using measurements of behaviour, physical signs of 

arthritis (including radiographic signs) and response to 
an acute pain stimulus. Our aim was to define the 

parameters which distinguish it as a reliable model of 
physically circumscribed, prolonged nociception fol 
chronic investigations. 

Methods 

Sprague-Dawley male rats from the C‘entre d’Elevage Charles 

Rivers, France, arriving at a weight of 150-175 g were used through- 

out these studies. They were housed 6 to a cage with sawdust 

bedding, given food and water ad libitum and kept in an animal 

house at a constant temperature of 22°C with a I? h alternating 

light-dark cycle. All observations were performed by one of the 

authors to avoid inter-observer differences. The studies were not 

done in a blinded manner as there were obvious physical differences 

between groups which would nullify any attempts to blind the ob- 

senjer. 

Induction of monoarthritis 
For the formal studies of the final model the complete adjuvant 

was prepared as follows: 60 mg of killed M~cohcrc!erium hrrryritrrm 

(Difco laboratories) were added to a mixture of paraffin oil (6 ml). 

NaCl 0.9O;‘r (4 ml). Tween 80 (I ml). mixed thoroughly and then 

autoclaved for 20 min at 120°C to rupture the cell wjalls of the 

mycobacteria. This preparation was refrigerated. but warmed and 

thoroughly mixed prior to injection to prepare each set of animals. 

Three groups of 12 rats were used: the first consisting of rats in 

which the left tibio-tarsal joint was injected with vehicle alone; the 

second consisting of rats in which a similar injection was made with 

0.05 ml of complete adjuvant prepared from killed, denatured My- 

c,ohucturium hut);ricum; the third consisting of rats injected through 

the plantar fascia with 0.05 ml of the same complete adjuvant. 

Injection of the left ankle joint was performed under briet 

halothane/NzO/O, anesthesia as follows: the tarsial area of the 

hind paw was grasped and the fossa distal and medial to the ‘lateral 

malleolus’ of the fibula was palpated. A 26gauge needle was intro- 

duced into the capsule of the tibio-tarsal joint percutaneously by 

directing it cephalad, mesiad and superiorly from the midpoint of the 

‘inframalleolar fosaa,’ until a distinct loss of resistance was felt 

approximately 4 mm - and complete adjuvant or vehicle injected. 

With a true intracapsular injection, a firm resistence to injection was 

characteristically felt after the injection of 0.05 ml of fluid. 

Baseline (pre-induction) behavioural and clinical observations 

were made prior to injection of vehicle or complete adjuvant. and 

then at 2. 4 and 6 weeks. 



I-ABLE I Results 

EVALUATION SCALES OF NUMERICAL MOBILITY. STANC‘E 

,ZND STIFFNESS SCORES 

Score 

Rats were divided in three groups as described in 
Methods. For the subsequent presentation group A 
will refer to those rats injected intra-articularly with 
the vehicle: group B will refer to those rats injected 
intra-articularly with the complete adjuvant prepared 
in our laboratory, and group C will refer to those rats 

injected into the plantar region with the complctc 
adjuvant prepared in our laboratory. 

Numerical mobility score 

The rat lies down only 

The rat crawls only 

The ral walk< with difficulty 

The rat walk\ and runs with difficulty 

The rat walks and runs normally 

Numerical stance xort’ 

The rat stands on three paw\ only 

‘The rat stands mith the arthritic paw 

touching floor. toes curled under 

The rat stands hearing some weight 

cm the arthritic limb 

The rat stands hearing weight equally 

on all four limb 

Numerical joint stiffness score 

Restriction of full range of flexion 

Rc\triction of full range of extension 

(max. score 2 for each paw) 

The clinicat observations included weight. circumference mea- 

aurements of the tihio-tarsal or ankle joints bilaterally. :I mohilitk 

\corc. a stance score and ;I joint stiffness score as described in Table 

Radiographic evaluation was performed on the basis of whole 

body radiographs and coned down views of rear limbs. 

The hcha\loural parameters included exploring. grooming. 

scratchin? recorded as numhcr of seconds each was performed by 

each riil in 20 min and rearing recorded ib number of time\ pcr- 

formed in 30 mill. Scratching w’ah evaluated as described by De 

(‘a~lro C‘oata CI YI. (I%1 ). Exploring activity encompassed time spent 

moving about the cage plus active investigation of the environment 

uhile \tationarg (\uch activities as sniffing of the cage corners and 

I-C-AI-ing). Rearing .tctivity indicates that the rat stands with the wcipht 

supported on rhc hind limbs only. 

(;I) The Randall-Selitto apparatus was used to obtain a threshold 

lor \trugglc hy .Ipplying a graded weight to the hind foot and 

recording the uclght at which the rat forcefully removed the foot 

from the plinth. ‘Two readings were taken at each session for each 

hind paw and the\e values were then averaged for calculations. 

(h) Vocali7aticm\ to flexion and extension of the ankle within its 

limit\ of I-angc ot motion were recorded: two manipulations in each 

dircclion of each ankle were used at each session and the total 

number of voc;tli7a11(ms for each paw was recorded. 

Statistical anal>scs were carried out using the Wilcoxon 

match&pair Ggned rank test and variance analysis. When P values 

were greater than 0.05. differences were’ not considered to hc signifi- 

cant. 

Clinical ohseri~atiorls 
No incidence of arthritis was observed in group A. 

Clear monoarthritis was seen in group B. Only 1 rat in 

this group exhibited evidence of mild polyarthritis. In 
contrast. clear evidence of polyarthritis was observed in 

6 of I2 rats in group C. 
The polyarthritis observed in the plantar injected 

group was characterized by the occurrence of arthritis 
in the contralateral limb and in the tail (see below). 

One of the rats in this plantar injected group died at 5 
weeks post injection. The mild evidence of arthritis in 
the tail without occurrence of arthritis in the contralat- 
era1 limb observed in one rat of the group B at 4 weeks 

disappeared at 6 weeks. 
X-ray examinations of rats were made at 6 weeks. 

They showed no signs of arthritic changes in rats of 
group A (Fig. 1). Radiographs of rats of group B 
showed ipsilateral joint destruction and bony prolifcra- 

tion largely confined to the region of the tibio-tarsal 
joint with no other changes (Fig. 2). Radiographs of 
rats of group C, i.e.. those injected into the plnntar 

region (Fig. 3). showed (i) ipailatcral soft tissue swelling 
in the foot region in all rats in this group; (ii) cxtcnsivc 
ipsilateral joint destruction and bony proliferation ot 

the metatarsal. tarsal and ankle regions in all rats in 
this group: and (iii) similar contralatcral metatarsal. 
tarsal and ankle changes plus changes in the bony and 

soft tissue architecture of the tail in the 6 rats of group 
C with polyarthritis. In this group of rats injected into 
the plantar region, measurements of the other clinical 
or behavioural criteria were made only in rats with 
arthritis only in the injected hind paw (6 of I2 rats). 

Weight gain was progressive in all groups (Table I I ). 
with a high degree of significance at each weekly 
measurement, but the rat weight gain was slightly 
slowed in groups B and C at 2 weeks and 4 weeks. At 6 

weeks, however, no differences between the three 
groups were observed. 

With regard to increase in ankle circumference (Ta- 
ble II), on the injected side all groups showed a statisti- 
cally significant enlargement when compared to prc-in- 
cubation period at 2, 4 and 6 weeks. Enlargement of 
the contralateral side in group A. however. was parallel 
and equivalent to that of the non-injected side (prc-in- 
duction: 2.71 & 0.02: 6 weeks: 3.01 k 0.03 cm) showing 
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Fig 

complete Freund’s adjuvant (group 8). See Methods. 

2. Individual example of whole hody radiograph and coned down view of rear limb of rat 6 weeks after intra-articular inlrctiun (loft ankle 1 of 



that this increase is mainly related to growth. Groups B 
and C had much more marked increases of ankle 

circumferencch on the injected limb than ankle circum- 
ferences in group A. The differences between groups B 
and C compared to group A wcrc significant at 4 and 6 
weeks. No difference was observed between the ankle 
circumference in the contralateral side in group B and 
the ankle circumference in group A (group B, 6 weeks: 
3.10 k 0.04 cm). In the polyarthritic rats of group C an 
increase in the ankle circumference was observed in 
the contralatcral side. 

Both the mobility and stance scores remained at 
baseline values for group A for all of the study. They 
were reduced from 2 through 6 weeks in groups B and 
C but there M;IS no difference bctwcen these last two 
groups (Table II 1. 

No joint stiffness was evident in group A at any 
point in the study. Joint stiffness was observed in 
groups B and C (except in group C at 2 weeks) at each 
post-inoculation period (Table II) in the injected side. 
No joint stiffness was evident in the contralateral side 
in the rata of group B, whereas in group C joint 
stiffness was observed in the polyarthritic rats of the 
group. 
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Exploring activity tended to decrcasc in all groups 

over time, but this decrease was only significant in 
group C at 4 weeks and h weeks (Fig. 3). 

The incidence of raring was decreased in groups B 
and C. this being significant at 2. 5 and 6 weeks. NO 
inter-group differences wt‘rc found (Fig. 4). It is impor- 
tant to underline that in Glaxo IMYI gro~rps rctrtittg KYI.Y 
iwy oftcw rlotir ot1 otw liititl liitih ott!\~. lixtl hcitrg tllc 

twtl-arthritic. limb. Usually. thcsc rats display ‘guarding’ 
behaviour and do not place weight on the injcctcd limb 
even when walking. 

Grooming did not show any significant chongca over 
time or between groups during the study. No cxacerba- 
tion of scratching bchaviour was observed in groups B 

and C. 

Rrrtld~tll-S~llitto text. As shown in I:ig. 5, no changes 
from basclinc (pre-induction) for the struggle response 
to paw pressure wcrc found in either limb for group A. 
Group B showed ;I significant decrcasc in weight tolcr- 
atcd when compared to basclinc values on the N~/;Y.ILY/ 
Iittlh at 1 and 6 weeks. No change was seen at 2 weeks. 



however. In group c’. a significant reduction 01’ weight 
tolerated was seen only at 4 weeks. 

On the contralatcral side, the rwn-u,jfiwcd lirnh. IN) 
changes were observed in groups A and C (it must be 
noted that in the subpopulation of polyarthritic rats ot 
group C. which has not been included in this cvalua- 

tion, a decrease in this threshold for struggle was 
observed). In group B, those with intra-articular injcc- 
tion of complete adjuvant. ;I significant incrcasc in 

weight tolerated was seen at 2 and 4 weeks (Fig. 5). 
Vocalizu tiort msponsc~ to unkh flmiott and t~.vten.sion. 

The rcsponsc was positive in groups B and (’ only. A 
minimal response in the two groups was present at 
week 2 and a marked response at week 4 in the 
affected limb but no differences between groups was 

observed. At week 6, no response was present iti group 
C whereas group B still had a weakly positive rcsponsc. 
No positive rcsponsc was observed in the contralateral 

limb in rat of group B whereas a positive response was 
observed in the contralateral side in the polyarthritic 

rats of group C at weeks 2 and 4. 

Discussion 

First, a brief comment is presented on the results of 

our preliminary studies (Butler et al. 1990) in order to 

explain the present protocol. Our pilot \tuclic\ coni. 
pared the effects of injection of 0. 15 ml 01 ;i commc~ 

&ally prepared complete Frcund’s adiuvant (Sigm,c t, 
3258) containing 1.0 mg/nil M\J~oh~I(,/~,,.rrrl,l tl//wr(~~~/o- 
.sis into the plantar surface of the hind paw versus 1 hc 
same quantity injected pcrij intro-articularly at the 
tibio-tarsal joint. The plantar injections producccl only 
;I local soft tissue response as discussed by Iadarola ct 
al. (198X): the peri/ intra-articulvr injections produced 
local swelling with mild joint stiffness but ncithcr pro- 

duccd sustained changes in bchaviour n&jr’ ;I significant 
change from baseline of the response to the Randall-- 

Selitto test past 2 weeks. Since the complete ;ldJuvant 
prepared in the laboratory appeared to be more potent 
than the commercial preparation for the induction ot 
polyarthritis (B. Calvino, personal communication). WC’ 
looked at the dose/ response curve of this Iocally prc- 

pared complete adjuvant and found that the pcri/ 
intra-articular injection of 0.15 ml 01’ a suspension 
containing I .X mg Mycohucteriwu hut~~mwn/ 1 ml vc hi- 
clc produced sustained physical and bchavioural 
changes. However. thcrc was ;I 30’; incidence of poll,- 
arthritis in this model which we felt unacceptable fol- 

our future studies. 
The starch for a more ‘pure’ model was focusscd on 

the reductior of the incidence of polyarthritis but also 

on limiting soft tissue effects as much as possible. We 

TABLE II 

CLINICAL OBSERVATIONS IN RATS WITH ADJUVANT-INDUCED MONOARTHRITIS 

Rats were injected with 0.05 ml complete Freund’s adjuvant (containing 300 kg killed M~cohucrcri~tm huf_vricurn) either in the left tibio-tarsal 

joint (group B) or in the left foot pad (group 0. Control animals (group A) were injected with 0.0.5 ml vehicle (incomplete adjuvant) in the lett 

tihio-tarsal joint (see Methods). Measurements were performed before inoculation (pre-induction period) and at 2. 4 and 6 weeks pc”t 

inoculation. 

Pre-induction 2 weeks 4 weeks 6 weeks 

Weight(g) 

Vehicle/joint 195 +2 ‘7X +s *** 3YY _ + Y *** 368 _t I .i ’ i 4. 
Adjuvant/joint 207 +4 344 +i ** 317 + 1.3 :‘** 36X i 1.: i * * 
AdjuvantJpad 1% +4 255 +9 ** 2x6 t 12 *** 337 +I’ -“* 

Circumference injected joint (cm) 
Vehicle/joint 2.7 + 0.02 2.8 kO.03 * 7.0 * 0.03 * * 3.0 -f- 003 ** 

Adjuvant/juint 2.7 + 0.03 3.5 +0.06 ’ + * 4.6 + 0.15 “. 1.8 -f 0 2.4 ’ 
Adjuvant/pad 2.7 k 0.03 3.1 fO.09 + 4.4 + II.22 ’ + 4.3 + 0.76 a ’ 

Mobility score 

Vehicle/joint 4 4 1 _) 

Adjuvant/joint 4 3.0 &O.lY ” 7.4 + 0.1x * *+ 2.6 * O.lh + 
Adjuvant/pad 4 3.4 iO.IX + 2.5 * 0.10 + _’ 3.0 + (1.1)0 *I’ 

Stance score 

Vehicle/joint 3 3 3 3 

Adjuvant/joint 3 1% to.23 + + I .oo + 0.43 . ’ 1.38 * 0.76 
Adjuvant/pad 3 2.13 IO.30 i 0.88 * 0.13 * + i 1.71 + O.IX ” * 

Stiffness score 

Vehicle/joint 0 0 0 0 

Adjuvant/joint 0 1.13 i 0.13 I.88 + 0.13 I.88 * 0.1’ 

Adjuvant/pad 0 0.13 f 0.13 I.25 + 0.31 I.43 t Il.%) 

* P<O.OS: **P<o.ol: *** P < 0.001 compared with pre-induction period. 

’ P i 0.05: _ . f < (1.01: ’ ’ ‘P < O.OOI compared with vehicle-injected joint. 



The most striking characteristic of this model ot 

monoarthritis is the attitude of the affected limb which 

is held flexed at the ankle. knee and hip throughout 

the h-plus weeks WC observed these animals. This is so 

striking that attempts wet-c made following sacrifice to 

straighten the deformities above the lcvol of the in- 

jected joints but thcsc efforts wcrc without success. 

Obviously. shortening of soft tissues about the knee 

and hip joints had occurred. This ‘guarding’ behaviour 

and the subsequent changes offer another arca of study 

as similar changes are prcscnt in many chronic pain 

A - EXPLORING 

2 weeks 4 weeks 6 weeks A-AFFECTED HINDPAW 

400 

300 

200 

100 

0 

400 

300 

200 

100 

0 

B - REARING 

25 

pre-mduction 2weeks 4weeks Gweeks 

B-NON-AFFECTED HlNDPAW 
2 weeks 4 weeks 

m vehicle/jomt (Group A) 

m adjuvantljoint (Group 8) 

m adjuvant/foot pad (Group C) 

6 weeks 

4weeks Gweeks pre-induction 2weeks 

0 vehlcle/]omt (Group A) 

m adjuvant/jotnt (Group B) 

m adjuvantlfoot pad (Group C) 

Fig. 5. Modilication ol the thrc\hold 101 \trugglc tn reyxjnw to 

graded foot preeure (Randall-Sclitttr appar;~tus) in rat\ ulth adtw 

\ant-induced monoarthritis. Rats M’CI-c ~niectc‘d with 11.05 ml um- 

plete adiuvant (containing 300 ~(g killd .Ilr,c,f,ho[,r~,,.~tr,,r /w/\,rk 111u) 

either in the lelt tihio-tarwl taint (group Ii) or an the left t’(xlt pad 

(group (3. C‘ontrol animal\ (group A) w’c’rc’ Intc‘ctcd Lcith O.tE ml 

vehicle in the left tihio-t;trsal joint (we McthoA). In grcwp (‘. onI) 

the rats cxhihiting monoarthriti\ (n = h) uere uwd (we (‘linical 

observations in Rc\ult\). Meaaurcmcnt\ (~1 the thrc\holtl wcrc per- 

formed hefore inoculation (pre-lnduclion period) kind iit 2. -I xnd h 

week\ post inoculaticm. .“’ I’ ~C 0.01 ccm~parcd with pre-inductlor 

period. 

reasoned that injection of the total dose of adjuvant 

into the joint capsule might well succeed in satisfying 

both aims and. therefore. decided on the protocol 

outlined abokc. Since WC found, in agreement with 

other authors (Otsuki et al. 1086) that the capsule of 

the tibio-tarsal joint of our rats had 21 volume limited to 

0.05 ml. WC needed to increase the concentration of the 

complete adjuvant to deliver the chosen dose in total 

mg of ,~~c.oh(lc,ter.illnz in this volume. This explains the 

rise in concentration from 1.8 mg Mycobacteriurn/ 1 ml 

in the preliminary studies (Butler et al. 1990) to 5.45 

mg M~whacrc~rium/ 1 ml in the final model. 



patients. Despite the focal arthritis and guarding bc- 
haviour that it provoked, these animals do not display 
signs of the many systemic changes described in the 

polyarthritic rats. The radiological cvidcncc for limited 
joint involvement, i.e., confinerncnt of bony changes 
primarily to the tibio-tarsal joints in our model. may 

explain the minimal systemic involvement. II would 
seem that injection of the complete adjuvant into the 
joint capsule limits systemic uptake and the subsequent 

widespread polyarthritis seen with the intraplantar in- 
jcction of the same dose. It must be reported that there 
was a variability in the incidence of ;I polyarthritic 

response after intra-articular injections. however. Gen- 
erally. the incidence was approximately I/ 17 or I/’ IO 
but, for some subsequent pilot work, the incidcncc 01 
polyarthritis rose to .i/lO when problems occurred in 

the animal house - overheating for scberal hours and a 
malfunction of the light cycling mechanism so that the 
animals were subjected to constant light over ;I wcck- 
end. The polyarthritis incidence for other studies sub- 
sequently dropped to l/12 using the same batch 01’ 

adjuvant administered by the same operator which 
underlines the importance of a constant environment 
in the production of the model and for animal research 
in general. Particularly, this observation agrees with 
the well documented effect of stress on the develop- 

ment of arthritis (Levine et al. IOXX). 
In the present model of monoarthritis. the arthritis 

itself is very stable in terms of physical signs, although 
the response to paw pressure does not follow the same 

time course. The increased sensitivity on the affected 
side does not appear until 3 weeks following injection 
but is stable through the sixth week. We did not follow 
it further in the evolution of the clinical state but it 
may well continue longer. In contrast. the decreased 
sensitivity to paw pressure on the contralateral side 
was relatively short lived. lasting only from the second 
to the fourth week. The alteration in response to an 
acute pain stimulus in the non-affected limb probably 

reflects involvement of inhibitory controls caused by 
the obvious long-standing nociceptive input from the 
contralatcral arthritic limb. This latter hypothesis 
agrees with the demonstration of the occurrcncc ot 
inhibitory mechanisms involving pathways arising from 
supraspinal structures in polyarthritic rats (Calvino ct 
al. 1987b3 as well as in urate crystal monoarthritic rats 
(Coderre and Wall 198X). 

In conclusion, we present a regional limited form of 
stable arthritis for long-term studies of inflammation 
and nociception and the secondary affects of prolonged 
noxious sensory input. The rats arc obviously quite 
active by our behavioural measures but also appear 
lively, interested in their environment and never dis- 
play the irritability typical of the polyarthritic model. 
More importantly to the researcher, at no time did 
irritability lcad to attempt to bite the manipulator as is 

t’requcnt with polyarthritic rata. Wcighr which has bcc11 
used by others as a11 indication ol‘ g~nrrai health III 
various arthritic models ((‘alvim) ct iti. 19X7a: (‘o<ic~rrc 

and Wall 1987) increases normally 111 our model. ,‘Il- 
though no biochemical studics have bcun done trj da\c. 

there is little evidence for widespread systemic changes 

which challenge the validity of studies performed with 
the polyarthritic rat. There always will bc ethical con- 
cerns over chronic studies involving nociception but wc 
feel this model has limited the behavioural and activity 
changes to ;I minimum to answer many of the ethical 
problems of other long-term models. It wodd appear 

to offer the chance to test the effects of plasticity in 
production of ‘chronic pain.’ The prolonged and stable 
nature of the arthritic process makca 11 .Ippropriatc trrr 

stud& of chronic treatments used in pain therapy. 
those which would outlast the changes produced in 
other more limited proposed models cri pain. WC sug- 

gest it ;IS ;I substitute for the polyCirthritic rat tar 
chronic studies. 
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