
pigs can be niairitairied for at least 6 weeks on a iiornial diet if salt 
drinkitig fluid is offered. . 

Desoxycorticosterone acetate subcutaneously administered in daily 
doses of 0.5 to 1.0 mg produces normal growth in adrenalectomized 
guinea pigs. 

Even though adreiialectomized guinea pigs had been maintained 
for  over 5 months by salt and hormone therapy, they died on an 
average of 4.6 days after discontinuing this therapy. 
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Effect of Obstructive Jaundice on Polyarthritis in Rats? 

JANE E. SNOW AND HARRY M. HZNES. 
From the Depwtmmt of Physiology, Cornell 7Jwiver.rity Medical College, New 

Pork City. 

lierich' reported that marked and generally complete remissions 
from various rheumatic symptoms occur in patients with the onset of 
spontaneous jaundice. Later' he reported further confirmatory ob- 
servations and stressed the fact that the phenonienon seemed to 
depend upon the severity of jaundice as nieasured by the concentra- 
tion of seruni ldirubin rather than upon the type of jaundice. 

Because of these clinical observations it seemed of interest to 
investigate the effect of obstructive jaundice on arthritis in an 
experimental animal. Collier' first described a spontaneous polyar- 
thritis in rats. Findlay, Nlackerizie, MacCalluni and Klieneberger' 
reported a somewhat similar disease in rats and were able to cultivate 
a pleuropneunionia-like organism from affected joints which, upon 
iiioculation into rats, reproduced the disease. :I culture of Findlay's 
organism, designated L7, was obtained. 

Young albino rats (average age, 6 weeks; weight, 
100 g )  were useci. For culturing the L, organisms 20% horse 
serum nutrient broth was employed, 18-hour cultures showing 
distinct turbidity or growth. The size of the infective dose of 

Jfcthods. 

* This work was co1ducted with support of funds generously given by the late 

1 Hench, I?. S., Prw.  Stuff Heet., X a y o  Clinic, 1933, 8, 430. 
3 Hench, 1'. S., Arch. In t .  Hed., 1935, 61, 451. 
3 Collier, W. A., Gelceesk. Tijdschr. Sed.-Ind., 1938, 78, 2845. 
4 Findhy, G. M., Mackenzie, R. I).? MacCallum, F. O., and Klieneberger, E., 

1%'. E. Benjamin to  Ih. John Staige Davis, Jr., for studies on arthritis. 

Lmicet, 1939, 2, 7. 



organisms was determined hy the individual body weight of the 
animal (0.3 cc 48-11our culture per 50 g of body weight). Injections 
were made by the intravellotis route and litterniate controls were 
simultaneously injected for each series of experimental animals. 
The first syniptonis of developitig arthritis appeared in the control 
animals approximately 48 hotirs after injection. Ligation of the 
common bile duct of the espcriiiieiital aninials was performed under 
anesthesia at intervals before and after the injection of the or- 
ganisms. Serum bilirubin determinations were made on several 
of the experimental animals at various intervals after duct ligation. 
Since Tang and coworkers" 1i;ivc reprted the bile-soluble property 
of pleuropneuniotiia orgaiiisiiis, it seeiiied o f  interest to determine 
whether jaundicetl rat 1 h o d  \voiiltl ;iff ect the growth of L, organisms. 
Pour plates with a coiiceiitratioii o f  20% whole blood in nutrient 
agar were niack. It iz'as fniiiid that blood renioved from rats 2 to 12 
days after bile duct ligation iiilii1)ited tlie g ro~t l7  of L; organisms, 
whereas norniat r;t t l h  ~1 sq)portc(I al)un(lant growth. It also 
seemed advisable later i i i  tlic coiirsc o f  the work t o  iisc aii organism 
which is not Me-soluhlc for ;ill additional scrics o f  esperirrietital 
animals. For this purpose ;i streptococcus of the "matt" variety, 
Group A, was obtained, which produced arthritis in rats.? The 
inoculating dose was 0.3 cc 24-hour broth culture per 50 g body 
weight. The resulting arthritis was not as severe as that induced 
by the Li organisms which. iii coiitrast to the streptococci, were passed 
serially in rats at frecliiciit iiitcr\-als iii order to niaintaiti a maximum 
virulence. 

The extent o f  arthritic i i i~-oI \ -e i i~c~i t  was cstiniatecl by the iiumber 
of joints involved and the degree of tenderness and oedenia. The  
knee and ankle joints were niost frequently affected, with tlie wrist, 
then tarsal and carpal interplialangeal joints next in frequency. 

Iieswlts. In Tablc I the tlegrct. o f  arthritic iiivolveiiient is recorded 
as: 1+, 1 or 2 joints tender without noticeahle oedenia; 2+,  3 or 3 
joints involved with slight ocdenia; 3+, 3 or 4 joints involved with 
moderate to marked oecienia : 4+-, animal incapacitated with 5 or 
more joints showiiig iiiarked oedenia. 'The table indicates the time 
of bile duct ligatioii with respect to  the injection of infective organ- 
isms. It shows the tinic o f  o ~ s e t  a i d  pi-ogressive degree of ar- 
thritic involvemctit iip to 12 days about which time tlie control animals 

5Tang, F. F., Wei, €I., McWirter, D. L., and Edgar, J., J .  Path. B&t., 1935, 

t This organism was obtaincd fro111 Dr. Sidney Rot.hbard of the Department of 
40, 391. 

Pathology, Cornell UnirersitF Ncdicnl College, New York City. 



OBSTRUCTIVE JAUNDICE AND , ~ R T H K I T I S  259 

TAELE I. 
AT-g degree of arthritic 

involvament days after injection Time of duct ligation 
No. of with respect to 7 \ 
rats Series injection of organisms 1 2 3 4 5 G 8 10 12 

3 

3 

3 

3 

2 

0 - 
b> - 
2 

3 

3 

3 

3 

I 6 days prior to 
injectiou of L7 

Non-ligated csntrols 

TI 24 hr prior to 
injection of L7 

Non -1iga t en controls 

injection of L7 
Non-ligated controls 

injection of L7 
Non-ligated controls 

I11 20 hr after 

IV 48 hr after 

V 6 days after 
injection of L7 

Xon-ligated controls 

injection of Strep. 
Non-ligated controls 

VI 24 hr prior to 

Avg conc. of bilirubin per 100 cc blood 
Days after ligation 
Mg 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 9 c! 1+ S +  2+ 2+ 2 j -  
1+ 3+ 4+ 4+ 4+ 4+ 4+ 3+ 

0 0 I +  2+ 2+ 2+ 2+ 2;- 
1+ 3+ 4+ 4+ 4+ 4+ 4+ 4f 

0 0 1+ a+ 2+ 2+ 2+ 2f 
1+ 2+ 4+ 4+ 4+ 4+ 3+ 3+ 

1+ 3+ 4+ A+ 4+ 4+ 4+ 3+ 
1+ 3+ 4+ 4+ 4+ 4+ 4+ 3+ 

1+ 3+ 4+ 4+ 4+ 4+ 4+ 3 f  
1+ 3+ 4+ 4+ 4+ 4+ 4+ 3 r  

1+ 2+ 3+ 3+ 3+ 3+ 2+ 2f 
1+ 3+ 3+ 3+ 3+ 3+ 2+ 2+ 

0 1 3 6 9  14 
1 6.3 8.8 13.4 10.2 9.~1 

usually begin to show spontaneous recovery and the ligated animals 
begin to show thc adverse effects of jaundice. The average con- 
centration of serum bilirubin as deterniined on several of the experi- 
mental aninials at intervals after bile duct ligation is also recorded. 

Summary. Ligation of the cornnion bile duct of rats prior to or 
20 hours after the injection of Idi organisms delayed the onset of 
arthritis, and the subsequent degree of joint involvement up to 12 
days’ time was markedly diniinished. However, when duct ligation 
was perfornied after the onset of arthritis there was 110 effect upon 
the course of the disease. Since rat arthritis induced by the injection 
of hemolytic streptococci was not influenced by bile duct ligation, 
it seems probable that the effect of obstructive jaundice on the 
development and severity of 1,; arthritis in rats was due to the bile 
solubility of the Li organisms. 


