
College Station on December 4, 1934, was infornial 
and abstracts of results were not published. After 
an i n t e r ~ a l  of three years, the seventh conference, 
Septeniber 21-24, 1937, took the form of a tour of 
field experiments from Green\-ille to College Station, 
Tr ith informal meetingd along the line of travel. The 
1930 conference, making the eighth of the series, took 
place again after an interval of three gears and was 
a130 a tour of field stations and plot experiments with 
sessions a t  points along the route for discussion of 
field and laboratory results. 

The totu. began with inspection of ~vo~-1c at  the U. S. 
Cotton Field Statloll a t  Greenville, during the morning 
of August 6. T l ~ e  party then proceeded to Temple, 
via Rosebud, ~rhere  soil fertility plot exper~nients were 
seen. The morning of S l ~ g n s t  7 Tvas devoted to a rapid 
examination of exten;~ve root-rot vork  a t  Snb~tat ion 
KO. 5 of the Texa; Agricultural Experiment Station, 
near Temple. Field plots of the Clayton Foundation 
of tlie Unix-ers~ty of Texas v7ere seen that afternoon 
in the v ic in i t~  of Austin, and laboratories at  the uni- 
rersity vere vikited during the evening. On August 
8,soil fertility plots Irere visited a t  Kimbro and Elgin; 
and plot expeiimenta at  B r e ~ ~ h a n i  were viewed en route 
to College Station. The program concluded with an 
informal session at College Station on August 9, dur-
ing which experi~llental vork  not visited on the tour 
rmi briefly summarized and discussed. 

Bs naual, attenclaiice at  this meeting included most 
of the ~ ~ ~ o r k e r s  cotton root-rot, engaged in study of 
along ~ ~ ~ i t h  the heads of the organizations concerned. 
Omit t~ng ~is i tors ,  the 41 attending mag be classified 
as:  plant pathologists 9, agronomists 7, plant physiolo- 
gists 4, soil bacteriologists 4, agricultural aides 4, 
chemists 3, genetic~sts 3, substation superintendents 3, 
soil technologists 2, entomologists 1 and botanists 1. 
Research groups represented were the University of 
-4rizona Agricultural Experiment Station; the U. S. 
Department of Agriculture Cotton Field Stations a t  
Sacaton, Arizona, and a t  Greenville, Texas; the 
U. S. D. -4. Divisions of Cotton and Other Fiber 
Crops and Diseases, Soil Microbiology, and Cereal 
Crops and Diseases; the U. S. D. A. Soil Fertility 
Laboratory at  Austin; the Clayton Foundation of the 
University of Texas; the A, and 31.College of Texas; 
and the Texas Agricultural Experiment Station a t  
College Station and Substations No. 6 at  Temple and 
KO. 15 a t  Keslaco. 

No prepared papers were presented at  the sessions 
of this meeting and result5 of the work were given 
informally. Publication of abstracts of these results 
is therefore not contemplated. 

SPECIAL ARTICLES 

A QUANTITATIVE,  ABSOLUTE M E T H O D  


F O R  T H E  ESTIMATION O F  COM- 

P L E M E N T  ( A L E X I N )  


THE yuantitatire absolute methods introclucecl by 
th13 laboiatoryl for  the study of specific immune pre-
elpitation and agglutination hale  nox7 been extended 
to tlie estimation of complement (alexin). I f ,  as de- 
finecl by Jiuir,? conlplement is ('that labile sub3tance of 
normal serum ~ v h ~ c h  i, taken up  by the co~nbination of 
a n  antigen and its anti-substance (immune bod^-)," 
then co~l~ple~nent  may be measured in milligranis of 
nitrogen per  ~nilliliter as outlined belo~v. 

Quanti ta t~re precipit~n estimations rer re run ~vitli 
p1011oit1ons of antigen and rabbit antilera sucli that 
not quite all of the antibody \vas precipitated. I n  this 
may cl~rp-l~lie preclpltates were avoided, as these are 
difficult to dis i~~tegiateand \rash thorouglily. 911 
guinea-pig serum usec7 n7as neutralized to phenol w d  
In the hope of r~rlncing the solubility of the specific 
~ r e c ~ l x t a t e s .  The r a b b ~ t  sera (inactiratecl) contained 

1 R,eriewecl ill Clrcm. Bei!s., 24:  323, 1939; Bacf .  Ilws., 
3 : 49, 1939. 

2 R. Muir, "Studie on Immunity," Oxford Cniversit~~ 
Press, London, 1909. 

sufficient antibody nitrogen for quant~tative estima- 
tions at dilutions which viere not anticomplemeatary. 
1.0 1111 portions of antiserum dilution were added, each 
in t r ipl i~ate ,  to 5.0 1x1 of 0.9 per cent. saline, 5.0 ml of 
heat-inactivated guinea-pig serum and 5.0 ml samples 
of an unheated portion of the ~ a ~ i i e  guinea-pig seru~ii 
pool The tube contents Tvere ~ n ~ x e d  and 1.0 nll of 
antigen d ~ l n t ~ o n  added to each tube and mixed. was 
Blank tubes vere also let up  with active and inacti- 
vated co~nplement to 71-hich antigen or antiserum alone 
mas added. After 1 hour at  roo111 temperature the 
tubes Tvere centrifuged in the cold and the analysel 
were co~iipleted in the usual r v a ~ - , ~  except that In order 
to assure maximum accuracy all ~upe~11atant.jmere 
recentr~fuged as in the agglutinatio~l procedure4 and 
a11 tubes Irere ~vashed three times mitli chilled saline 
instead of twice, o\i,ing to the large amounts of guinea- 
pig serum nsecl. TLTa>hingswere te3ted and found free 
from con~plement. The he~iiolytic unit of complement 
activ~tyn as nicasurecl in the usual v a y  with 0.2 1 1  of 
minimally sensitized thee13 red-cell suspension (2  to 2.5 

3 RI .  Heidelherger and F. E. I<endall, Joznr. Ezp. Xed. ,  
61: 	559, 1935 ; 62: 697. 

4 M. Heidelberger axid E. A. Icabat, Jozir. Exp. Xed., 
67 :  546, 1938. 



per cent. final concentration). Hemolytic units in the 
snpernataat-: from the tubes rvhich had contained ac- 
tire complement were estiniatecl from the largest non- 
anticomplementary rolume failing to sho~v appreci- 
able hemolysis, and vere therefore actually much less 
than the number indicated, except in the second ex-
pesiment, in  which conlplete hen~olysis was actual13 
obtained a t  the lerel given. The recults are  summar- 
ized in Table 1. 
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T H E  THERAPEUTIC EFFECTIVENESS O F  A 

PRACTICALLY NONTOXIC NEW COM- 


POUND (CALCIUM AUROTHIOMAL- 

ATE) I N  EXPERIMENTAL, PROLIF- 


ERATIVE, CHRONIC ARTHRITIS 

OF MICE 


EARLYin 1939, one of us (A. B. S.) reportecl that 
it  was possible by intravenous injection of a newly 
discoreretl pleuropneumonia-like tnicroorganism to 
produce an experimental, proliferative, chronic as-
thritis in  mice which clinically and pathologically bears 
a close resemblance to human rheumatoid arthritis.1 
Although repeated attempts hare failed to reveal the 
presence of such a microorganism in the human dis- 
ease,',?," it  was found that the experin~ental arthritis 
of mice responded to certain chemotherapeutic agents 
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* Antipneomococcus Type I11 seium, specific polysaccbaride 
of Type 111pneu~nococcus( S  111).:In  this experinlent and the one following the entire guinea- 
flig serum pool was filtered through Gradocol membranes of 
100 mp arcrage pore diameter. 

$ Anti-egg albumi~i serum, crystalline egg albonlin. I n  this 
esperi~sient a Type I antipneumococcus horse specific precipi- 
ta te  known not to fix comple~uent (1-1. Zinsser and J. T. 
~ a r i e rJoir?'. Ii,rmicitol.. 8 : 151, 1923 : I<. Goodner and F. L.
ors sf ail Jr., Jour .  Esp .  Ned . ,  64:  201 1936) \\-as first formed 

in the &ctir7e and inactivated compl&ment used. Identical 
anlounts of nitfogen (0.437, 0.437 nlg er  5.0 tnl) were pre- 
8 :i.i l.d. , l  i n  11 . A * .  Y rrom the saline-S?-ant;-PnI blank), but 
1 1 8 . .  . ~ I ~ I .  1 8 .  I ) , ,  .iction of the horse serunl used reduced - 1 1 1 , l .  1 8 1  
I 1 ,  I ~ ~t. 8 . 1~ .A1 1 ,  .~I 1 3 .  ~ I ~ ~ one third. Thehemolytic units by 
value giren in t he  table is that  originally found. 

I t  would appear, therefore, that roughly 1,000 bemo- 
lytic unite, as measured above, correspond to about 
0.12 mg of cornplernent K,as defined above. I f  com- 
plement is actually n g.lobnlin, as  nom seems estab- 
li~lieci,~this TI-ould correspond to about 0.75 nlg of 
protein and indicate that 1 ml of guinea-pig serum 
ordinarily contained about 0.024 to 0.03 ing of com-
plement Y, or 0.15 to 0.20 mg of actual complement. 
ddclitional computations which follow directly from 
this analytical result and a cliscussion of some of the 
implications of these findings, which are being ex-
tended in several directions, will be given in a more 
cletailed paper ~lo\i- in preparation. 

in a manner paralleling their alleged effectivenes~ or 
ineffectirenew in rheumatoid a r th r i tk5  Thus, of 
many substances testecl, the inorganic and organic 
gold compouncls were the only ones capable of exert- 
ing a curative effect on the experimental arthritis in  
mice, despite the fact that they had no clenlonstrable 
action on the etiological agent i n  u i t ~ o .  I t  was also 
found that the toxicity, as measured by the lethal 
effect on mice, ancl therapeutic effectireness were a 
function of different properties of the golcl compounds, 
and that depending upon their structure and mode of 
adniinistration there r a s  a wide range in the margin 
of safety as  reflected in chemotherapeutic indexes 
which varied from 2 to over 30.5 The present study 
obtained its orientation from the observation that while 
colloidal preparations of gold or of gold sulfide were 
therapeutically inert, a distinct, thong11 delayed, cura- 
tive effect followed the administration of large doses 
of a n  insoluble gold compouncl, calcium aurothioglyco- 
late, of which mice tolerated an arnount at  least ten 
times as large as the minimal therapeutic cl0se.j 

The purpose of this co~nmunication is to report that 
it  has proved possible to prepare a compound with 
practically no toxicity anel even greater therapeutic 
effectiveness simply by converting sodium aurothiomal- 
a t e q n t o  calcium aurothiomalate. The addition of a n  
excess of CaCl, to a solution of sodium aurothiomalate 
leada to practically complete precipitation of a com-

1A. B. Sabin, SCIENCE, 89: 228, 1939. 
MICHAEL 2 Ibid.,SCIENCE,90: 18. 1939. HEIDELBERGER 
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5 T. W. B. Osborne, ' 'Compleme~lt or Alexia, " Oxford 
Vniversitp Press, 1937; E. E. Ecker, L. Pillemer, C. B. 
Jones and S. Seifter, JOILT.Biol. Chem., 135: 347, 1940. 

3 9.B. Sabin and B. Johnson, Proc. Soc. Exp. Biol. and 
X e d . ,  42: 565. 1940. 

4 G. 11.Findlay, R. D. Rlackenzie and F. 0. LfacCallum, 
Brit. Jour. E.zp. Path., 21: 13, 1940. 

5 A. B. Sabin and J. Warren, Jour. Baot., 40: 823, 1940 
(in press) ; also unpublished observations. 

6 We are grateful to 3Ierck and Company for supply-
ing the sodium aurothiomalate (mpochrysine) used in this 
investigation, 


