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A naturally occurring inflammatory arth- 
ritis of swine which frequently persists follow- 
ing systemic infection by Erysipelothrix rhu- 
siopathiae has been described ( 1-4). A con- 
sistent finding in patients with active rheuma- 
toid arthritis is an increased concentration of 
carbohydrate-rich globulins (serum glycopro- 
teins) ( 5 ) . Serum glycoprotein levels have 
been utilized as objective means of evaluating 
current inflammatory activity of patients with 
rheumatoid arthritis( 6 , 7 ) .  The present in- 
vestigation is concerned with the study of 
serum protein and glycoprotein changes in 
swine following the production of chronic 
arthritis by injections of Erysipelot hrix rhusi- 
opathiac. 

Method. The incidence of arthritis follow- 
ing acute infection by this organism can be 
substantially increased by first vaccinating 
the swine with bacterins and later administer- 
ing an intravenous challenging dose of E .  rhu- 
siopathiae. Under such circumstances ap- 
proximately 90% of surviving animals de- 
velop the characteristic inflammatory arthri- 
tis(4). Swine of both sexes weighing ap- 
proximately 200 lb were used. After intra- 
venous injection of 10 ml of a 24 hour culture 
of ErysipeZothrix rhusiopathiae in semi-solid 
medium, all animals developed acute swine 
erysipelas with high fever followed by death 
of approximately half of the animals. Initial 
blood samples were taken from 16 surviving 

TABLE I. Effccts of Swine Arthritis aiid Acute Erysipelas Infection on Protein-Bound Carbo- 
hydrates and Proteins of Swine. 

f Arthritic-, Initial 
Sonnal  Inactirc Active infection 

S o .  of animals in group 11 4 12 16 

Totalscruinglycoprotein (mgcJc)+ 163 k t i  162 229 2 5 t 205 +,4 t 
Seromucoid fraction (mg %)* 12 * .7 16 31 1.6 t 29 -c 1.9 t 
Total swum protein (g %) 7.17 .ll i .10 7.47 2 .12t 7.23 & .09 t 
(Total serum glycoprotein + total 2.27 +- .06 2.28 3.10 2 .06t 2.85 2 .06 t 

[(Total serum glycoprotein-scro- 2.10 -L .05 2.04 2.65 .04t 2.45 -C .03 t 

Seromucoid + total glycoprotein .075& .@02 .099 . 1362  .006 .138* .007t 

protein) x 100 

mucoid) + total protein] X 100 

* Expressed as bound liesose (galactose-ma~inose) . 
t Significantly higher than normal value at 1 % level of probability. 

*This work was supported in part :by research 
gmnts from Nat. Inst. of Arthritis and Metabolic 
Disease, P.H.S. 
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FIG. 1. Serial studies of an arthritic swine. Ani- 
mal recovered from initial inflammatory stage and 
then developed acute arthritis at 27th wk, indi- 
cated by letter “ A ”  at top of chart; N indicates 
lack of clinical signs of arthritis. Note increase of 
seromucoid and PR (serum glycoprotein : protein 
ratio) and decrease of serum albumin during the 
acute phase. Serum albumin is expressed as % of 
total serum protein, seromucoid, as mg of hexose/ 
100 ml of serum, and PR, a g of bound hexose/100 
g of total serum protein. 

FIG. 2. Serial studies of an arthritic swine. Ani- 
mal recovered from acute inflammation but rapidly 
developed arthritis (as indicated by A-A a t  top 
of chart). A t  18 wk, remission occurred as indi- 
cated by 1-1. Note decrease in  seromucoid and 
PR (glycoprotein hexose : protein ratio) during 
this period, followed by exacerbation of the dis- 
ease on 24th wk. On 27th wk this animal was 
treated with cortisone with clinical improvement. 
Serum albumin is expressed as yo of total serum 
protein, seromucoid, as mg hexose/100 ml of serum, 
and PR, as g of bound hexose/100 g of total serum 
protein. 

animals 17 days post exposure, and compari- 
sons were made to sera of 10 unexposed con- 
trol swine. The body temperature of exposed 
animals returned to normal 3-8 days before 
the sampling. Subsequent samples were taken 
every 2 weeks for 31 weeks. Total serum 
glycoprotein hexose was determined by the 
tryptophan method of Shetlar, Foster, and 
Everett( 8), and serum protein by the biuret 
method. Seromucoid was isolated by the 
method of Weimer and Moshin (9) and quan- 

titated as hexose by the tryptophan method. 
Paper electrophoretic studies were made as 
previously described( 7 )  using 3 MM filter pa- 
per and the Spinco hanging strip electro- 
phoresis apparatus. 

Results. Serum glycoprotein and protein 
concentrations in normal and arthritic swine 
in the active phase are summarized in Table 
I. The effects of the initial acute erysipelas 
infection on serum glycoprotein and protein 
as found on the first bleeding are also shown, 
as are findings in those arthritic animals 
whose disease had become clinically inactive. 
Serum glycoprotein and seromucoid levels 
were significantly elevated in all animals fol- 
lowing erysipelas infection. Similar eleva- 
tions were also noted in those animals which 
developed chronic arthritis after the initial 
phase of the disease. Serum glycoproteins 
remained significantly elevated even after that 
portion due to seromucoid was deducted from 
the total glycoprotein bound hexose. How- 
ever, it is noteworthy that the ratio of sero- 
mucoid to total serum glycoprotein was in- 
creased significantly by acute erysipelas, as 
well as by the ensuing chronic arthritis. 
Swine with inactive arthritis exhibited serum 
glycoprotein and seromucoid concentrations 
within the range normal for swine. 

Results of serial studies of 2 swine are 
graphically shown in Fig. 1 and 2. Fig. 1 
summarizes data of animals which appeared 
to recover from the initial infection and then 
developed acute arthritis during the 27th 
week of study. When the clinical condition 
improved, a decrease in serum glycoproteins 
and an increase in serum albumin was noted. 
Fig. 2 illustrates data concerning an animal 
which recovered from early acute inflamma- 
tion, then rapidly developed arthritic symp- 
toms. Cortisone treatment (300 mg/day) 
was started on the 27th week producing clini- 
cal benefit, paralleled by a decrease in serum 
glycoproteins and an increase in serum al- 
bumin as described above. 

Definite al-globulin peaks were not noted 
in any of the swine paper electrophoretic pat- 
terns. This is in agreement with electro- 
phoretic patterns of pig serum obtained 
by Deutsch(10) using a Tiselius technic. 
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T;lI3T,E 11. Srrnitu;iry of C1i:uiges in Glycoprotein 
H(1sose :ml in Scruiii Protein following Admiiiis- 

trntion of Cortisone t o  Arthritic Swine. 

Bcf ore After 
cortisone cortisone 

This absence of u,-globulin in the arthritic 
swine is particularly interesting as this frac- 
tion exhibits striking changes in the human 
patient with active rheumatoid arthritis. The 
-/-globulin was found to be elevated (com- 
pared to the human) even in patterns of con- 
trol swine. After cortisone treatment the y- 
globulin fraction was reduced below that of 
the control animal. Glycoprotein electro- 
phoretic studies of the sera of the various 
groups indicated that elevations of bound car- 
bohydrate attached to the U-, p- and -,-globu- 
lin fractions occur in the acutely arthritic 
animals. A decrease of these components oc- 
curs after cortisone administration (Table 
IT) being particularly evident in the 7-globu- 
lin and seromucoid fractions. KO change oc- 
curs in the a-globulin fraction if the assump- 
tion is made that all of the seromucoid is 
found in the a-globulin after electrophoresis. 

Sfi i i i i i i (zry .  X serial study was made of pro- 

tein and glycoprotein changes of swine during 
arthritis which follows recovery from Erysipe- 
Zothrix infections. As in sera from humans 
with rheumatoid arthritis, elevated serum gly- 
coprotein, seromucoid and serum globulins 
and lowered serum albumin concentrations 
were noted in swine sera during active phases 
of the disease. No serum  globulin was 
identified in swine sera. During remissions 
of experimental arthritis, serum glycoprotein 
levels decreased and the serum albumin in- 
creased. Cortisone treatment of animals with 
active arthritis produced clinical improve- 
ment accompanied by striking increases of 
albumin protein with decreases of seromucoid, 
serum 7-globulin protein and y-globulin 
bound hexose concentrations. 
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