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The Adjuvant Arthritic Rat: Inflammatory Parameters during 
Development and Regression of Gross Lesions (33048) 

EDWARD J. GRALLA AND EDWARD H. WISEMAN (Introduced by S. Y. P'an) 
Pharmacology Department, Medical Research Laboratories, Chas. Pfizer and Co., Inc.,  

Groton, Conn. 06340 

In 1 9 5 6 ,  Pearson (1) described a migrato- 
ry polyarthritic condition in rats produced 
by the intradermal injection of a killed myco- 
bacterium organism. Subsequently, reports on 
the clinical course ( 2 )  the histopathology 
(3-5)  and the response to anti-inflammatory 
drugs (6-10)  have established rat adjuvant 
arthritis as an excellent model of chronic 
inflammation. The assay procedure is demand- 
ing both with respect to time and material, 
and for these reasons, a study was undertak- 
en of parameters which possibly might reflect 
more sensitively the inflammatory state of 
the adjuvant arthritic rat. This report de- 
scribes the sequential changes in inflammato- 
ry parameters during the development and 
steroid-induced regression of gross arthritic 
lesions in adjuvant injected rats. 

Methods. Seventy-two male Charles River 
CD rats ( 1 7 5 - 2 0 0  gm; 8 per group) were 
injected subcutaneously in the tail with 0.1 
ml of a 1 %  suspension of M .  butyricum 
(Difco) in Primol (Humble Oil and Refining 
Co., New York, New York). Controls (40) 
were injected with 0 . 1  ml of Primol alone. 
Rats were periodically removed from either 
test or control groups, fasted overnight, anes- 
thetized with pentobarbital sodium, and bled 
from the abdominal aorta into heparinized 
syringes; the plasma was separated by centri- 
fugation. Fourteen days post injection, 40 
rats in 5 groups were dosed orally with a 
suspension of dexamethasone, 1 mg/kg per 
day. The remaining test and control rats re- 
ceived vehicle alone. One group received four 
daily doses of dexamethasone and was exam- 
ined 7 days after drug withdrawal. Spleen 
and iliac lymph nodes were excised and 
weighed. Plasma inflammation units ( 1 1) , si- 
alic acid ( 1 2 ) ,  and glycoprotein ( 1 3 )  concen- 
trations were measured by the published 
procedures. Copper concentrations were de- 
termined by atomic absorption. Erythrocyte 
sedimentation rates (ESR) were determined 

in Westergren tubes filled with citrated whole 
blood. The amount of settling was measured 
after 1 and 2 hours with the tubes inclined 
a t  4 5 " .  After the sedimentation rate was 
established, tubes were centrifuged at  3000 
rpm for 1 5  min, the cell volume was mea- 
sured and hematocrit was expressed as a per- 
centage of the total. Arthritic lesions were 
evaluated as either present or absent by gross 
examination. 

Results. Lymphoid organ weights, ESR, 
plasma inflammation units, sialic acid, glyco- 
protein, and copper concentrations were mod- 
erately elevated above controls within 3 days 
after adjuvant injection, and gradually in- 
creased to day 1 3  (onset of gross lesions). 
There was an immediate fall in all parame- 
ters 2 4  hours after dexamethasone treatment 
began (Table I).  The ESR, plasma glycopro- 
tein concentrations and inflammation units 
were more closely correlated than all other 
parameters examined. One group of animals 
was dosed with dexamethasone for 4 days 
and taken off drug for 7 additional days. At 
this time their inflammatory parameters were 
similar to the corresponding values of ad- 
juvant-injected but untreated rats (Table I) .  

Discussion. Reduction of prearthritic lym- 
phoid hyperplasia by dexamethasone admin- 
istration was a confirmation of previously re- 
ported observations ( 5 )  on adjuvant-induced 
polyarthritis in rats. This concurs with the 
observations that lymphocytes, produced in 
lymphoid tissues, appear in the synovia in 
increasing numbers before arthritic develop- 
ment ( 4 )  and that lymphoid hyperplasia par- 
allels the severity of arthritis ( 14). 

Erythrocyte sedimentation rates (ESR) , 
plasma inflammation units, sialic acid, glyco- 
protein, and copper concentrations have all 
been reported to fluctuate proportionally with 
inflammation in human rheumatoid arthri- 
tis. As indicated in Table I, the parameters 
examined in this study were elevated within 
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3 days after adjuvant injection, probably due 
to the inflammation produced by the Primol 
injection, and continued to increase up to 
the time of gross arthritic development. How- 
ever, there was no marked change in any 
parameter either immediately before the ap- 
pearance of gross lesions or after dexameth- 
asone treatment. Furthermore, no convinc- 
ing correlation between levels of any one 
parameter and gross arthritic development 
could be discerned from the data; in other 
words, no plateau appeared above which ar- 
thritis was invariably present. 

A close correlation was noted among plas- 
ma inflammation units, sedimentation rates, 
and plasma glycoprotein concentrations, 
which apparently follow parallel courses dur- 
ing lesion development and regression, and 
any one parameter could conveniently serve 
as a reliable indicator of the disease. Since 
determination of inflammation units requires 
a n  amount of plasma which can easily be 
obtained from the living anesthetized animal, 
it is obviously the anti-inflammatory parame- 
ter of choice in following the progression of 
the arthritic state. 

Summary. Inflammatory parameters were 
followed during the prearthritic stage of ad- 
juvant-injected rats. Plasma inflammation 
units, erythrocyte sedimentation rates, and 
plasma sialic acid, glycoprotein and copper 
concentrations were raised 3 days post-dose 
and continued to increase up to 13 days, 
when gross lesions appeared. A prearthritic 
lymphoid hyperplasia occurred in the same 

manner. All these lesions regressed with dex- 
amethasone treatment. It was concluded that 
none of the parameters investigated showed a 
unique sensitivity to the inflammatory state 
of the animal. 

The authors thank Miss P. Palmer for her able 
technical assistance and Mr. N. C. Marston, Quality 
Control Department, Chas. Pfizer and Co., Inc., 
Groton, Connecticut, for performing the copper de- 
terminations. 

1. Pearson, C. M., Proc. SOC.  Exptl. Biol. Med. 91, 

2. Pearson, C. M. and Wood, F. D., Arthritis 

3. Pearson, C. M. and Wood, F. D., Am. J. 

4.  Burnstein, N. A. and Waksman, B. H., Yale J. 

5. Glenn, E. M. and Gray, J., Am. J.  Vet. Res. 

6. Glenn, E. M., Am. J. Vet. Res. 27, 339 (1966). 
7. Newbould, B. B., Brit. J. Pharmacol. 21, 127  

8. Ward, J. R. and Cloud, R. S., J. Pharmacol. 

9. Winter, C. A. and NUS, G. W., Arthritis Rheu- 

10. Graeme, M. L., Fabry, E., and Sigg, E. B., J. 

1 1 .  Glenn, E. M. and Kooyers, W. M., Life Sci. 

12. Warren, L., J.  Biol. Chem. 234, 1971 (1959). 
13. Ayala, W., J.  Clin. Invest. 30, 781 (1951). 
14. Jones, R. S. and Ward, J. R., Arthritis Rheu- 

95 (1956). 

Rheumat. 2, 440 (1959). 

Pathol. 42, 73 (1963). 

Biol. Med. 37, 177  (1964). 

26, 1180 (1965). 

(1963). 

Exptl. Therap. 152, 116 (1966). 

mat. 9, 394 (1966). 

Pharmacol. Exptl. Therap. 153, 373 (1%6). 

5, 619 (1966). 

mat. 6, 23 (1963). 

Received Feb. 12, 1968. P.S.E.B.M., 1968, Vol. 128. 

Inhibition of Triglyceride Synthesis in Everted Intestinal Sacs" (33049) 

GEORGE V. VAHOUNY, JON NELSON, AND C. R. TREADWELL 
Department of Biochemistry, School of Medicine, The  George Wushington University, 

Washington, D .  C .  20005 

I t  has been reported that in the lymph- ceride (1).  I t  was also shown that this 
fistula rat, the concurrent ,administration of branched-chain acid increased the portal ab- 
2-ethyl-n-caproic acid inhibits the incorpora- sorption of oleic acid from 15 to 40% of the 
tion of oleic acid-l-14C into lymph trigly- administered dose; the newly absorbed oleic 

* This study was supported in part by grants from acid in portal blood W a s  Predominantly in the 
the National Heart Institute (HE-02033) and the form of the unesterified fatty acid. It was 
Washington Heart Association. therefore suggested that 2 -ethyl-n-caproate 


