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Abstract 
The effect of single doses of eolehicine on the acute 

arthritis elicited by the injection of microcrystalline sodium 
urate, calcium pyrophosphate or talcum into one intertar- 
sal joint of chickens was functionally assessed. Colchicine 
was significantly active against the urate challenge. The 
arthritic inflammation induced by calcium pyrophosphate 
or talcum was reduced to a lesser degree. Colchicine may thus 
particularly affect inflammatory processes related to urate. 

Attacks of  acute gout  in  humans  respond 
to colchicine [1-3]. On the other hand,  pseudo- 
gout  or chondrocalcinosis  is resistant to this 
drug [4, 5]. Needle-shaped sodium urate crystals 
are found  in the synovial  cavities of patients with 
gout  while in  pseudogout ,  needle-, rod- and  
tablet  shaped calcium pyrophosphate  crystals 
cause the symptoms [6]. Moreover,  intra-  
ar t icular  inject ion of microcrystals provoke both  
in man  and  clogs an  acute in f lammat ion  which 
closely resembles the gouty attack [7-9]. 

We were interested to ascertain experi- 
mental ly  whether colchicine exerts its effect, as 
suggested by clinical experience, specifically in 
gout  or whether the activity of this agent is 
independent  of the type of microcrystal  respon- 
sible for the elicitation of  the arthritis. 

Materials  and methods 
One-legged position test 

The experimental model has been described previ- 
ously [10, 11]. In short, microcrystals were injected into 
one intertarsal joint of three-week-old chickens. This 
causes the birds to lift the injected leg after a latency pe- 
riod. The time during which the birds stand on one leg 
within the observation time is likely to correspond to the 
intensity of the intrasynovial inflammation. Accordingly, 
antiarthritic drug activity may be expressed by the reduc- 
tion of the one-legged standing time. We observed the 
stance of the chickens for three hours [10]. The average 

one-legged standing time for each group of treated ani- 
mals was then compared to the value of the corresponding 
control group and expressed as percent change. 

Colchicine was administered subcutaneously before 
the intra-articular deposition of the crystals at the inter- 
vals indicated in Tables 2 and 3. The drug was dissolved 
in sterile isotonic saline and injected in a volume of 
0.1 ml/100 g body weight. The controls received only saline. 

Crystals 
Some preliminary experiments were carried out to 

assess the most suitable type and concentration of micro- 
crystals to elicit an arthritis of similar intensity. The fol- 
lowing microcrystals were used: sodium urate (prepared 
according to [7]), commercially available calcium pyro- 
phosphate dihydrate and talcum (magnesium hydropoly- 
silicate). The characteristics of the crystal suspensions used 
are given in Table 1. The needles or rods of the urate and 

Table 1 
Characteristics of the intratarsally injected microcrystal 
suspension. 

Type of crystal Shape and size Propor- No. of 
tion (~)  micro- 

crystals 
in 0.1 ml 

Sodium urate needles 1-5 ~m 
needles 5-10 [xm 
needles 10-15 ~m 
needles 15 -20 ~xm 

72 
16 
7 470 x 108 
5 

Calcium 
pyrophosphate 

speckles 1-5 Exm 

needles 5-10 [xm 
amorphous 5-10 ~.m 
crystals 

86 

9 480 x 106 
5 

Talcum speckles 1-5 ~m 54 
needles 5-10 ~xna 12 
amorphous 5-20 ~zm 15 
crystals 
amorphous 20-50 ~m 19 
crystals 

47 x 106 
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pyrophosphate crystals were of comparable appearance 
and measured 1-20 ~xm. Their forms corresponded to the 
shapes observed in aspirates from joints of patients with 
gout and pseudogout [4]. The urate crystals were some- 
what thinner than pyrophosphate. A fraction of the latter 
were also tablet-shaped and broken. The relative compo- 
sition of the different forms was similar with urate and 
pyrophosphate crystals. With talcum crystals, amorphous 
sizes were more frequent. The same batches of micro- 
crystals were used throughout  the experiment. 

The crystals were suspended in 6 ~  dextran in 
isotonic saline (Macrodex*) and injected in volumes of 
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0.1 ml. Either 2,25 g/percent sodium urate, 9 g/percent 
calcium pyrophosphate or 7 g/percent talcum were used. 
These concentrations led to a one-legged standing time of 
about  I10 to 120 minutes (Fig. 1). 
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Results 
Dose effect of crystals 

With all three types of crystals, the intensity 
of the inflammatory response as expressed by the 
duration of the one-legged standing time was 
proportional to the quantity of the injected crys- 

10 

Figure 1 
Relationship between the concentration of the crystal 
suspension injected into one intertarsal joint of chick- 
ens and their one-legged standing time. The points 
represent the mean values of groups of six chickens. 
�9 �9 sodium urate; A A calcium pyrophos- 
phate; O O talcum. 

Figure 2 
Relationship between the number  of injected crystals 
and the one-legged standing time. Symbols as in 
Figure 1. The crystals were counted in an hemocyto- 
meter. 
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tals (Fig. 1). It  was found  that  similar numbers  of 
urate and  pyrophosphate  crystals caused inflam- 
mat ions  of equal intensity.  With both crystals, 
470-480 x 106 particles caused a one-legged 
s tanding time of abou t  120 minutes.  A tenfold 
smaller quant i ty  of ta lcum crystals led to the same 
result. The relat ionship between the numlzer of 
in t ra-ar t icular  crystals and  the one-legged stand- 
ing t ime is depicted in Figure 2. 

Susceptibility of the microcrystal arthritis to col- 
chicine 

Two colchicine regimens were found  to be 
significantly active. First,  with an interval  of  five 
hours between the drug and the crystal injection,  

1 mg/kg of colchicine reduced the one-legged 
s tanding time by 47 % (Table 2). The most  pro- 
nounced  inhibi t ion of the one-legged stance was 
observed with two doses of  0.5 mg/kg colchicine 
applied at twenty-four and five hours  before the 
urate, i t  reduced the one-legged s tanding t ime by 
60-65 % (Tables 2 and  3). Interestingly, the col- 
chicine regimen did no t  significantly affect the 
arthritis produced by calcium pyrophosphate  
(Table 3, groups 2 and  5) or ta lcum (Table 3, 
groups 3 and 5). With  1.5 mg/kg of colchicine, 
despite some reduct ion of the arthritic inf lamma- 
t ion  induced by calcium pyrophosphate  or tal- 
cum, the preferential  susceptibility of the sodium 
urate arthritis persisted (Table 3). 

Table 2 
Effect of colchicine on the microcrystal arthritis in chickens induced by sodium urate. 

Group No. of chickens Colchicine dose Applied at hour One-legged standing time Reduction 
Controls Colchicine 

(mg/kg) (min) (min) (~)  

1 6 0.75 -- 1 112:t:16 66• --41 
2 6 1 -- 5 113• 60• 6 --47*) 
3 6 1 --24 121 • 82• --32 
4 6 0.25 --44, --30, --20, 121 • 106• --12 

- - 6  
5 5 0.5 --24, -- 5 106 i l  9 37-t- 11 --65*) 

The chickens were injected into the left intertarsal joint with 2.25 g/percent sodium urate. Colchicine was applied 
subcutaneously at the indicated dosages and time intervals befole the crystal injection. The percentual reduction of 
the one-legged standing time on the right leg of the colchicine-treated groups was related to the equally sized con- 
trol groups used in the same experiment. The reductions of the one-legged standing time of groups 2 and 5 differ signifi- 
cantly from the correponding controls.*) p < 0.05, Student's t-test The differences between the various control 
groups are statistically not significant. • = Standard deviation. 

Table 3 
Effect of colchicine on the microcrystal arthritis in chickens induced by sodium urate (U), calcium pyrophosphate 
(P) or talcum (T). 

Group No. of Type of Colchicine dose Applied at hour One-legged standing time Reduction 

chickens microcrystal and 
concentration Controls Colchicine 
(g/percent) (mg/kg) (min) (min) (~)  

1 12 U; 2.25 0.5 --24,--5 110• 43• 4 --61") 
2 12 P; 9 0.5 --24, --5 1244-12 91• --27 
3 12 T; 7 0.5 --24, --5 119• 99• --17 
4 12 U; 2.25 1.5 -- 1 103• 334- 9 --68*) 
5 9 P; 7 1.5 -- 1 77120 54• --30 
6 9 T; 5 1.5 -- 1 90• 54• --40 

See legend of Table 2. The chickens were injected into the left intertarsal joint with the microcrystals as indicated. 
Significant inhibition by colchicine was provided only in the arthritis induced by sodium urate.*) p < 0.05, Student's 
t-tes t. 
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Discuss ion 
We have confirmed experimentally the clini- 

cal experience that the arthritis caused by calcium 
pyrophosphate or other microcrystals is less sus- 
ceptible to colchicine therapy than gout, which 
is caused by sodium urate microcrystals. The 
inflammatory reaction induced by urate responds 
also to other agents besides colchicine [11, 12]. 
However, the antiarthritic activity of colchicine 
manifests itself to a greater degree in arthritic in- 
flammations caused by urate than in those due to 
other microcrystals such as calcium pyrophos- 
phate or talcum. 

Modification of microcrystal arthritis by 
colchicine is thought to be related to a decreased 
immigration of polymorphonuclear leukocytes 
into the joint and to a functional impairment of 
crystal phagocytosis. More recently, the action of 
colchicine has been ascribed to its interference 
with cellular microtubular protein [13]. 

The observed effect of colchicine on the urate 
arthritis is difficult to explain by such an inter- 
ference with unspecific processes applying to all 
types of microcrystal arthritis, because then 
arthritic lesions induced by the same number of 
pyrophosphate crystals ought to be equaIly sen- 
sitive to colchicine. As this is not the case, col- 
chicine may particularly affect events related to 
urate, such as specific metabolites or mediator 
substances appearing in conjunction with urico- 
lysis brought about by the leukocytes [14]. Differ- 
ential membranolytic effects of sodium urate and 
calcium pyrophosphate microcrystals [15] also 
support the possibility that colchicine exerts spe- 
cific effects on urate-induced changes. The dif- 
ference may also be explained by the observation 
that colchicine inhibits the release of chemotactic 
activity following phagocytosis of sodium urate 
crystals but reduces it less after phagocytosis of 
calcium pyrophosphate crystals [16]. The release 
of chemotactic activity thus does not depend 
solely on microcrystal phagocytosis p e r  se but is 
related to specific crystal effects. 

Received 9 November 1972. 

References 
[1] A.B. GUTMAN, Treatment of Primary Gout: the Pre- 

sent Status, Arthritis Rheum. 8, 911 (1965). 
[2] W.D. ROBINSON, The Present Status of Colchicine and 

Urieosuric Agents in Management of Primary Gout, 
Arthritis Rheum. 8, 865 (1965). 

[3] S.E. MALAWISTA and J.E. SEEGMILLER, The effect of 
Pretreatment with Colchicine on the Inflammatory 
Response to Microcrystalline Urate, Ann. int. Med. 
62, 648 (1965). 

[4] D.J. MCCARTY, Jr., R.A. GATTER, J.M. BRILL and 
5. M. HOGAN, Crystal Deposition Diseases. Sodium 
Ur ate (Gout) and Calcium Pyrophosphate ( Chondrocal- 
cinosis, Pseudogout), JAMA 193, 123 (1965). 

[5] R.W. MOSKOWITZ and D. KATZ, Chondrocalcinosis 
and Chondrocalsynovitis (Pseudogout Syndrome), Am. 
J. Med. 43, 322 (1967). 

[6] D.R.  MCCARTY, Jr., N.N.  KOHN and J.S. FAMES, 
Significance of Calcium Phosphate Crystals in Synovial 
Fluid of Patients: 'Pseudogout Syndrome'. L Clinical 
Aspects, Ann. int. Med. 56, 771 (1962). 

[7] J. S. FAIRES and D.J. MCCARTY, Jr., Acute Arthritis 
in Man and Dog after Intrasynovial Injection of Sodium 
Urate Crystals, Lancet II, 682 (1962). 

[8] J.E. SEEGMILLER, R.R.  HowELL and S.E. MALA- 
WISTA, Inflammatory Reaction to Sodium Urate: Its 
Possible Relationship to Genesis of Acute Gouty 
Arthritis, JAMA 180, 469 (1962). 

[9] D.J.  MCCARTY, Jr., P. PHELPS and 5. PYENSON, 
Crystal-Induced Inflammation in Canine Joints. L An 
Experimental Model with Quantification of the Host 
Response, J. exp. Med. 124, 99 (1966). 

[10] G.L. FLOERSHEIM, V. BALTZER and K. BUCHER, Prii- 
lung yon Antiphlogistica an einer experimentellen 
Arthritis der Taube, Helv. phys. Acta 21, 205 (1963). 

[ l l]  G.L. FLOERSHEIM, K. BRUNE and K. SEILER, Cyto- 
toxic Drugs in an Avian Urate Microcrystal Arthritis, 
Agents and Actions 3, 24 (1973). 

[12] T.J. FITZGERALD, B. WILLIAMS and E.M. UYEKI, 
Effects of Antimitotic and Anti-Inflammatory Agents 
on Sodium Urate-Induced Paw Swelling in Mice, Phar- 
macology 6, 265 (1971). 

[13] S.E. MALAWISTA, Colchicine : a Common Mechanism 
for Its Anti-Inflammatory and Anti-Mitotic Effects, 
Arthritis Rheum. 11, 191 (1968). 

[14] R.R.  HOWELL and J.E. SEEGMILLER, Uridolysis by 
Human Leukocytes, Nature 196, 482 (1962). 

[15] W.R. WALLINGFORD and D.J. McCARTY, Jr., Dif- 
ferential Membranolytic Effects of Microcrystalline 
Sodium Urate and Calcium Pyrophosphate Dihydrate, 
J. exp. Med. 133, 100 (1971). 

[16] R.L. rise and P. PHELPS, Polymorphonuclear Motility 
in vitro. V. Release of  Chemotactic Activity Following 
Phagocytosis of Calcium Pyrophosphate Crystals, 
Diamond, Diamond Dust, and Urate Crystals, J. Lab. 
clin. Med. 76, 403 (1970). 


