
SEROLOGICAL REACTION ASSOCIATED WITH SARCOIDOSIS 321 

2. Copley, A. L., Schnedorf, J. G., Am. J .  Physiol., 

3. Jaques, L. B., Napkc, E., Levy, S. W., Circ. 

4. Astrup, P., Acta Pharmacol. et Toxicol., 1947, 

5 .  MacIntosh, F. C., Biochem. J., 1941, v35, 776. 
6. Bassiouni, M., J .  Clin. Path., 1954, v7, 330. 
7. Marbet, R., Winterstein, A., Helv. Physiol. et 

Pharmacol. Acta, 1951, v9, 24. C .  A., 1951, v45, 
7 179. 

8. Thomas, W. A., Olwin, J. H., Angiology, 1958, 
v9, 279. 

1941, v133, 562. 

Res., 1953, v l ,  321. 

v3, 165. 

9. Copley, A. L., Whitney, D. V., 111, J .  Lab. & 

10. ~ , ibid., 1944, v29, 117. 

11. Jaques, L. B., Biochem. J., 1943, v37, 189. 
12. Kerby, G. P., J .  Clin. Invest., 1954, v33, 

13. Di Ferrante, N., Rich, C., J .  Lab.  & Clin. 

14. Di Ferrante, N., J .  Biol. Chem., 1956, v220, 

Clin. Med., 194.3, v28, 762. 

1168. 

Med., 1956, v48, 491. 

303. 

Received March 28, 1961. P.S.E.B.M., 1961, v107. 

A Serological Reaction Associated with Sarcoidosis.” (26614) 

JOHN S. CHAPMAN (Introduced by Donald W. Seldin) 
Department of Internal Medicine and William Buchanan Laboratory, University of Texas 

Southwestern Medical School, Dallas, Texas 

At present the diagnosis of sarcoidosis is 
based on clinical grounds, supported by ei- 
ther a compatible histological pattern or a 
positive Kveim test(1). Since many other 
agents are known to produce the so-called 
“hard tubercle”(2) and since a potent and 
reliable Kveim antigen is difficult to obtain, 
final diagnosis is often accomplished by ex- 
clusion. 

When potent Kveim antigen is available 
positive reactions are obtained in about 75% 
of cases(3). If mother positive test possess- 
ing a fair degree of consistency can be found, 
the uncertainties resulting from diagnosis by 
exclusion may be somewhat reduced. Since 
the reported distribution of non-photochro- 
mogenic anonymous mycobacteria resembles 
somewhat the distribution of sarcoidosis as 
described in Veterans Administration studies, 
it seemed worth while to study sera of pa- 
tients with sarcoidosis against antigens of 
various types of anonymous niycobacteria. 
If antibodies should be found they might 
also suggest clues as to the etiology of sar- 
coidosis. 

The following studies were undertaken to 
see if serum of patients with sarcoidosis p s -  
’ 
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sessed antibodies detectable by diffusion 
against any of a number of mycobacterial 
and fungal antigens. Diffusion in agar was 
chosen as  a method since Parlett and You- 
mans($) have found the technic useful in 
mycobacterial study, while Heiner ( 5 )  has 
used diffusion in the study of histoplasmosis, 
and experience in this laboratory indicates its 
usefulness in other fungus infections. 

Materials and methods. Sera from 32 pa- 
tients with sarcodosis as determined by usual 
clinical criteria supported by Kveim test, bi- 
opsy or both were subjected to double diffu- 
sion in agar gel. These sera were distributed 
geographically as follows: Virginia 8, Wis- 
consin 5, Oklahoma 5 ,  Louisiana 7, and 
Texas 7. 

Diffusion was carried out in Petri dishes, 
using wells and distances as described by 
Crowle for slide technic(6). A 1% solution 
of agar was poured in the dish and allowed 
to harden. A second pour of 1%% ordinary 
bacto-agar in physiological saline was then 
layered on the first pour, and as it first be- 
gan to harden a tooled die was placed on the 
surface, forming wells of a constant size and 
a fixed distance. 

The central well was filled with undiluted 
serum and the peripheral wells with various 
antigens. In a few instances when the first 
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diffusion was negative a second diff iision was 
carried out  with the serum diluted 1: 1 and 
1 : 2  with 0.7% Na('1. All sera were studied 
against the antigens described below. 

Mycobacterial antigens were prepared by 
inoculating Sauton's liquid media from fresh 
subcultures of strains P-1 and P-8 of Group 
I; P-6 and P-15 of Group 11; and P-2 and 
P-17 of Group 111. The original subcultures 
of these strains were prepared by Dr. Ernest 
W. Runyon from his strain collection and 
were members of the "packs" Runyon circu- 
lated for study and identification by numer- 
ous laboratories. The further technic of prepa- 
ration of antigens has been described else- 
where. After the Old Tuberculin-like anti- 
gens had been concentrated by flash evapora- 
tion, the lipids were extracted with ether and 
discarded. and the remaining material used 
as antigen. 

Old Tuberculin derived from H37Rv was 
obtained from the Texas State Dept. of Health 
and was extracted with ether in the same way. 

Blastomyces antigens were prepared in this 
laboratory from an organism isolated from 
lung and pleura of a local patient. Antigen for 
Coccidioides immitis was furnished by Dr. c'. 
E. Smith, Univ. of California: and is the ma- 
terial employed by him in complement-fixation 
studies. Histoplasma antigens were fur- 
nished by Furcolow and also a commercial 
product from Eli Lilly 8z Co. Antigens for 
Cryptococcus were produced in this labora- 
tory from a Saburaud broth culture of or- 
ganisms isolated from a resected lesion of the 
lung. 

When the wells were filled, the Petri dishes 
were covered and placed in the desiccator for 
1 hour, then they were placed in an incu- 
bator at 37" for 24 hours in the case of the 
fungus diffusion, and 48 hours for mycobac- 
terial diffusion. Upon removal of Petri 
dishes the results were read with the aid of 
oblique light and a hand lens when necessary 
(Fig. 1). 

Results. Twenty-eight of 32 sera pro- 
duced zones of precipitation against antigens 
of anonymous mycobacteria (Charts I, 11). 
All of these diffusions resulted in 2 bands, 
while a few sera produced 3 or 4. The great- 

FIG. 1. Agar diffusion pattern obtained with serum 
oi sarcoidosis patient. Antigens clockwise from top: 

Photochromogen (P-1, P-8) 
Scotochromogen (P-6, P-15) 
Non-chromogen (P-2, P-37) 
H37Rv antigen 
P-6 alone 
P-1 ,' 

est number of reactions, as well as the most 
numerous bands, occurred against Group I1 
antigens, while lesser numbers of reactions 
occurred against Groups I and 111. Chart 
11. which presents reactions by combinations, 
shows that many sera produced precipitation 
against antigens of more than one group. 
The serum of a patient in Virginia produced 
the only reaction against any of the fungal 
antigens, and only 2 sera reacted with 
H37Rv antigen. 

Three local patients are of particular in- 
terest in that sera obtained from each of 
these at  the time they originally presented 
for diagnosis were uniformly negative. As 
these patients were followed and roentgeno- 
graphic improvement was obvious the sera 
of all 3 produced multiple bands in from 5 
to 9 months after the original study. 

Ikcziss ion.  Group I1 anonymous myco- 
bacteria, which are regarded as the least 
pathogenic for man, elicited the most numer- 
ous and extensive reactions. Jn general the 
distribution of antibody reactions to antigens 
of Groups I and III corresponds to the re- 
ported geographic predominance of the 
groups. However, multiple antigen reactions 
may with equal probability represent iden- 
tity of antigen components, or separate my- 
cobacterial experiences. 

Control sera have been obtained from 
medical students in the first 2 years, from a 
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I noaction I I1 

11 k I11 11 k I 1.11 k 111 n 2, 
CHART I. Number of sera reacting to mycobac- 

terial antigens according to  group (Runyon system). 
CHART 11. Number of sera showing reactions 

against antigens of Group IT alone, and against anti- 
gens of Group I1 and one or more other groups. 

series of ambulant allergy patients, and from 
a series of patients in a tuberculosis hospital 
who first were found to have human tubercle 
organisms in the sputum and later produced 
various strains of anonymous mycobacteria. 
Table I presents the results of diffusion 
studies against the same antigens as used in 
TABLE I. Diffusion Reactions in Sera from Am- 

bulant, Non-hospitalized Individuals. 

No. I I1 I11 O.T. 
~. 

Allergic patients 49 1 3 2" 10 
Medicalstudents 111 12 12 6 t  37 

~ ~ ~~~~ 

* 1 patient reacted with a single band each to 

t 2 sera reacted to more than one group antigen. 
Roman numerals in this table refer to anonymous 

mycobacterial groups. Arabic numerals refer to 
No. of sera presenting reactions. More than a 
single band against one of the group antigens was 
encountered once among the allergy patients and 4 
times among medical students. 

Group I and 111. 

the cases with sarcoidosis. From 49 allergy 
patients 5 sera produced reactions with the 
antigens of mycobacteria but only one of 
these produced more than a single band. 
From 111 medical students 28 sera formed 
bands against the antigens, but again only 4 
sera resulted in more than one band, while 
15 of the 28 positive sera prduced reactions 
against O.T. as compared with 2 of the 32 
sarcoidosis patients. 

The sera of 23 patients in a tuberculosis 
hospital were subjected to the same diffusion 
studies. These patients had all had sputum 
cultures positive for human strains of M. tu- 
bercdosis, but had subsequently had positive 
cultures for certain of the anonymous myco- 
bacteria. All of these formed zones of pre- 
cipitation (one, as many as 5 )  against anti- 
gens of H37Rv. Against anonymous anti- 
gens, 15 sera produced bands, inconsistent 
single zones only in the case of the individ- 
uals producing Group I or Group TI1 organ- 
isms, but more consistent reactions in the 
case of Group 11. 

The distribution of reactions among pa- 
tients with sarcoidosis is different from that 
of the 3 control groups, mostly nearly re- 
sembling the reactions of individuals who 
produce Group I1 organisms. Three possi- 
bilities can be considered in relation to the 
presence of mycobacterial antibodies in sera 
of patients with sarcoidosis: 1) The sar- 
coidosis patient, as a result of severe stimu- 
lus to the reticuloendothelial system, releases 
a great many antibodies not directly related 
to the agent. The results of immunization 
experiments in sarcoidosis patients and the 
absence of fungal antibodies in the group 
under study make this explanation unlikely. 
2 )  The antibodies against anonymous myco- 
bacteria may represent cross-reacting anti- 
bodies against an agent not represented in 
the diffusions. 3) The demonstrated anti- 
bodies may be specific. In  this case their 
demonstration is of some diagnostic value, if 
this work can be confirmed, and may have 
etiological implications. 

Conclusions. 1. A serological reaction has 
been obtained between sera of patients with 
sarcoidosis and antigens from anonymous 
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The question as to whether S:”’-labelled 6- 
mercaptopurine. (S”-6 MP) is incorporated 
into nucleic acids has not been settled. Elion 
et al., injected mice with S35-6 MP and within 
4 hours found the label associated with RNA 
and DKA isolated from visceral organs( 1 ). 
Brockman has recently questioned this ob- 
servation as indicating incorporation of 6- 
mercaptopurine and states that one would 
not expect 6-MI’ to be incorporated into nu- 
cleic acid because it is an analog of hypo- 
xrtnthine and not an analog of adenine or 
guanine( 2 ) .  6-MP, however, is converted 
to thioxanthine and thiouric acid by mouse 
tissue and by bacteria(2). I t  is possible 
that small amounts of a given dose of 6-MP 
administered to rats might be converted to 
thioguanine. Lepage has reported that thio- 
guanine is incorporated into nucleic acid (3).  
In view of these considerations it was 

*This study was supported in part by the John 
A. Hartford Foundation and in part by the Greater 
New Orleans Cancer Assn. and Grant CY5689 of 
N.I.H., Bethesda, Maryland. 

thought worthwhile to examine the nature of 
incorporated S35-6 MP in rat liver RNA. 

In vivo incorporation of S35-6 MP into rat 
liver RNA was accomplished as follows: 
Three groups (3 rats per group) of adult 
white male rats were injected intraperitone- 
ally with 2 mg S3-’j-6 MP. After 4 hours the 
rats were killed; the livers were removed and 
frozen in dry ice. They were homogenized 
in a Waring blender and RNA was isolated 
by the Kirby phenol extraction method(4). 
The liver RNA from each of the rats in the 
first group was assayed for radioactivity in 
an open window gas flaw well counter. Fifty 
mg liver RNA from each of the rats in the 
second group were dissolved in 5 ml H2O 
and treated with an equal volume of 10% 
trichloracetic acid a t  5°C. The precipitate 
was collected by centrifugation, washed with 
957; EtOH and the radioactivity per mg 
RNA was measured. Fifty mg liver RNA 
from each of the rats in the third group were 
dissolved in 5 ml of water containing 1 0  
pg unlabelled 6-MP and aerated with H2S 
gas for one hour at room temperature. The 




