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T o u r  committee wishes to  report  i t s  conclusions in 
regard to  recent dismissals of rnemhers of the  staff of 
the  Museum of Science a n d  Indust ry  in Chicago. A 
s tudy has been made of the fac ts  available to  us. Our  
recommendations a r e  given as  a p a r t  of ou r  findings. 

Prean~ble 
a. 	 I t  seems clear that a change in the general policy of 

the museum was favored by the trustees, partly in 
the interest of iiecesssary saving, and that these 
changes in policy could be furthered by a change in 
personnel, such as  was actually ordered. Whether 
such changes in policy are themselves desirable is a 

, 	 point on which your committee, having only a lim-
ited acquaintance mritli the management of the mu- 
seum, can scarcely pass. Such decisions are properly 
within the respoiisibilities of the Board of Trustees 
of the museum. We have, however, no evidence that 
the Board of Trustees consulted competent men, out- 
side i ts  own ranks and the museum staff, in reaching 
a decision. 

b. 	 There may have been budgetary savings in the re- 
organization effected by the discharges; the signifi- 
cance of such savings your committee is not in a 
position to evaluate. 

c. 	 Pour  committee is pleased to ohserve that the policy 
expressed by the president of the museunl is to con- 
tinue emphasis on education rather than on enter-
tainment. 

Findings 
a. 	 T h e  method of dismissal of the Director and t7te 

chiefs of degartnaents, without consultation and with-  
ozct due process, is, i n  our opiniofg contrary t o  justice 
and to sound practice, especially i n  a pl~hlic educa- 
tional institution. According to Mr. Lohr, this pro- 
cedure of avoiding contact rvith the men before ac-
tion was taken and basing his decision primarily 
upon administrative , and budgetary needs, was 
adopted in an  effort to avert implications detri-
mental to the individuals dismissed. We believe 
that in a public educational institution, staff mem-
bers, after proven competence, should have tenure 
and be subject to removal for cause only after a 
proven hearing. Moreover, from a financial view- 
point, a minimum of ameliorative measures seems to 
have been taken to lighten the blow upon those dis- 
charged. Such amelioration was scaled upon the 
standards prevailing in business rather than upon 
those prevailing among scientists. 

b. 	 We trust that the board will provide more adequate 
restitution to the persons discharged. Such steps 
would restore to the museum a place of confidence 
with the citizens of Chicago and the scientific public. 

c. 	 I t  mill be helpful to the understanding of the mu- 
seum's position if its Board of Trustees will make 
a public statement of its policy. 

~ X T O NJ. CARLSOX 
ARTHURH. COMPTON 
CHAS.H. BEHRE,JR. 

SPECIAL ARTICLES 

ASSOCIATION O F  T H E  WASSERMANN AN-


T I G E N  W I T H  HEAVY MATERIALS 

P R E S E N T  I N  TISSUES1 


THE material present i n  normal and  neoplastic tis- 
sues and  sedimentable a t  27,000 r.p.m. during one hour 
has been shown to  contain the Forssman antigen12 tis- 
sue a n d  organ specific antigen,2.3 a n d  several enzymes 

as cytochrome osidase, succinic dehydrogenase (heart  
m ~ s c l e , ~ )and  phosphatase (mouse kidney5).  

The experiments to  be described in this repor t  
indicate t ha t  these heavy materials also contain t he  
Wassermann hapten since they react with most Was-  

sermann positive human sera even when highly diluted, 
but not with Wassermann negative sera. Table I 
shows tha t  the Wassermann liapten, present in saline 
extracts of beef heart, can be sedimented a t  about the 

same speed tha t  is  required to  sediment the  agents pro- 
ducing leukosis a n d  sarcoma of chickens6 and  the  

1 These studies have been supported by grants from the 
International Cancer Research Foundation and The Jane  
Coffin Childs Mernorial Fund for Medical Research. 

2 J. Fur th  and E. A. Icabat. SCIENCE, 91: 483, 1940. 
Henle and L. 9.Chambers, SCIENCE, 92 ; 313, 1940. 

4 K. G. Stern. Cold Spvinq Havbor Symposia on  &dun- . 	. 

titative ~ i o l o ~ y ;  7 : 312,-1939. 
5 E. A. Icabat, SCIENCE, 93: 43, 1941. 
G E. A. &bat arid J. Furtll, EZP. x e d . ,  71: 55, 1940. 

TABLE I 
COMPLEI~EKT TESTSFIXATION WITH A SVASSERIIANKPOSITIVE 

HUM.)^ SERUSIAND FROU~?RACTIOKS BEEF HCART 

Sedi-Sedi- nlentment 
after Super- 'ZzrC Super-

Antigel' Crude centrifu- natant centrifu- natant 
dilutiol' extract gation at  from B gation at from D 

16,000 27,000r.p.m. r r.p.m. 

The sediments were susgended in saline to the originar
volume. 

Abbreviations: o = no hemolysis, t r  = trace, sl = slight, mod = 
moderate, st = strong, ac = almost complete, c = complete hemo- 
Igsis.

The technique of the conlple~nent fixation has been 
scribed (6 ) .  

heterogenetic and  tissue and  organ specific antigens. 
Par t ia l  sedimentation of the Wassermann antigen oc-
curs  a t  15,000 r.p.rn. f o r  one-half hour, a n d  almost 

a t  27,000 r.p.m. for One 
Similar results mere obtained with saline extracts 

f rom human hear t  tested with a Wassermann positive 
human serum. The reacting substance, a s  present in 
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the crude extract, is unstable, and beef heart after 
antolysis for  one week a t  room temperature contained 
only a small amount of this material-the complement 
fixing titre of such material being 1/3 as compared 
with 1/90 of extracts from fresh tissues. 

Table I1 shows that heavy materials from all tissues 
tested gave complement fixation tests with the Wasser- 
mann positive human serum, but the antigenic titre 
was lower with the Wassermann positive serum than 
with the homologous immune serum. 

TABLE I1 

COXPLEMENTFIXATION HEAVY MATERIALS 
TESTS OF FROM 

DIFE'ERENT TISSUES WITH \T'ASSER%IANN POSITIVE 
HUACANSERUMAND HOP~OLOGOUSIM$IUNE 

RABBIT SERUM 

Heavy material 

zc
23Serum Antigen * v  

TABLE I11 
COMPLEMENT TESTS OF WASSERMANNFIXATION POSITIVEAHD 

NEGATIVEHUMANSERA WITH HEAVY A ATE RIALS * 
FROM I~UMANLIVER 

Serum 
.. ." 

*Serum ,"gzt~;Wassermann -
No. NO. NO. NO. No. No. 
188$ 124% 197, 60, 63 62 

181 61, 
64 

O s t O O 
0 c mod 0 
mod c e ac 
c - - -
ae c c c 
C C C -C 

ac c c c 
C C C C 

Purified al- 1/3
coho1 extract 1/9
from beef 1/87
heart 3/81 
Heavy 1/S
material 1/9
from human 1/27
liver 
Serum con- ti;
trol 

0 0 
0 0 
c t r  

mod Q 
c 0 
c c 

;c y 

* The sera so designated were obtained from the Central 
Labolatory of IUew l o r k  Ilospital tllrougll the courtesy of 
Dr. R. G. Stillman. 

$ Similar reactions were obtained with 3 other sera. mg N/m1 F! g ~ F J ~
P g  $ $  $ g  y,g@ 3. g$ 35 e C s  

DS S3 a3 6'3 u,., 
0.10 - 0 0 0 0 0 
0.033 o mod o st s t  r r  
0.011 o c o c c s t  
0.0036 s t  c s t  c c c 
0.0012 ac  c c c c c 
0.011 o o o o o o 
0.0036 o sl t r  o t r  o 
0.0012 t r  ac  sl ac c o 

serum dilution 1/20. The control sera were as fol- 
lows: 2 sera from normal rabbits. 2 from rabbits im- 
munized with streptococcus, 2 with pneumococcus, 1 
with B mesentericus, and 2 with B subtilis. The two 
sera prepared by immunization with B subtilis gave a 
positive complement fixation test in dilution 1/20. 
Many rabbit sera are anti-complementary a t  dilutions 
below 1/20. 

These observations are consistent with the opinion 
expressed by Weil and Braun7 and by Saehs, I<lopstock 
and Writ8 that the Wawerinann reaction results from 
auto-immunization to lipoidal substances liberated from 
tissues and activated to a complete antigen by the 
Spirocheta pallidum, as well as  with the more recent 
experiments of Eagle and Hogang indicating that cul- 
tured spirochetes contain material serologically related 
to the substance in normal tissues. Experiments are 
in progress to determine why Wassermann antibodies 
are not formed on immunization with heavy material 
from tissues, although this material is highly antigenic 
and produces Forssman and other antibodies. 

Summa~y. The Wasserniann hapten is  associated 
with materials sedimentable a t  high speed present in 
normal and neoplastic tissues. Although these heavy 
materials are strongly antigenic, the immune sera pro- 
duced by them in rabbits react strongly with homo- 
logous heavy materials but do not give a positive 
Wassermann reaction. 

JACOBFURTH 
ELVINh.I ~ B - ~ T  

DEPARTMENTOF PATHOLOGY, 

CORNELL MEDICAL
UNIVERSITY COLLEGE 

7 E. Weil  and H. Braun, T i e n  IIEin. Woch., 21: 151, 
1908...~.~ 

s H. Sachs, A. Iilopstock and A. J. Wejl, Deutsch. Med. 
Toch., 51: 589,1925. 

9 H. Eagle and R.. B. Hogan, Jour. Ezp. Xed., 71 : 215, 
1940. 

Ivassermann posi- 
tive human serum 

11/100) 
Homologous im-
mune serum 

(l/lOO) 

All antigen and serum controls showed complete hemolysis. 
The anti en was used in volumes of 0.2 nil. 

Severaf: of these sera contained Forssman antihodv hlit 
U ~ ~ Y ~ O U Sexoeriments hav& nhnwn . --------... ihs<xip- r;iFt;,z'~v?fh. -"-. 
homologous 'immune serum persists after removal of the 
Forssman antibody from these sera. The Wassermann posi- 
tive human serum used did not contain Forssman antibodv. 

Comparison of the reactivity of several Wassermann 
positive and negative human sera with the usual Way- 
sermann antigen and with heavy material from human 
liver shows that the sera react more strongly with the 
Wassermann antigen (Table 111). E.g., serum No. 
124 reacted with the'alcoholic extract of beef heart to 
a serum dilution of 1/27, but with heavy material 
from human liver only to a dilution of 1/9. Two 
Wassermann positive sera failed to react with hekvy 
material from human liver. 

Table I indicates that the Wassermann hapten is 
contained in a complex antigen of large size. Never-
theless, immune sera obtained by immunization of rab- 
bits with heavy material from different human, chicken 
and mouse tissues failed to react with alcoholic ex- 
tracts from beef heart used for the routine diagnosir 
of syphilis. Sixteen sera prepared with high-speed 
deposits from human liver, kidney, spleen, from mouse 
spleen and kidney, and from chicken spleen and sar- 
coma were tested with the Wassermann antigen in 
serum dilution 1/20, 1/40, 1/80. Reactions with 
homologous antigens are shown in Table 11. Only one 
immune serum against the heavy material from mouse 
kidney gave a positive complement fixation test in 


