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tion u p  to a dilution of 1:32,000. When the sernm was 
diluted progressively, and the dilution of the antigen 
kept constant, precipitation ceased above a 1:40 
dilution. 

The procedures examined for  the concentration and 
purification of the antiserum w r e :  (I)dissociation of 
specific precipitates; ( 2 )  precipitation of immune 
globulin bv dilution of serum with distilled water; 
(3) precipilation of immune globnlin with alcohol; 
(4) purification by the uae of salts of heavy metals; 
( 5 )  disaggregation of serum proteins by means of 
pepsin and removal of non-specific protein by heat 
coagulation; (6)  dissociation of serum proteins by 
sodium-chloride. 

A combination of procedures (4) and ( 5 )  was the 
only one that proved to be of any value. Procedure 
(5) used by us is a moclification of the ones described 
hy Parfentjev (2) and Pope (I), (2 ) ,  (3). 

An outline of the procedure found adaptable to 
the pnrification of Brzicella antiserum from the cow 
is as So l lo~v~:  To 500 cc of fresh serum ~i-aq aclded 
446 cc of 0.5 per cent. SlC1,. The precipitate was 
centrifuged out and the cxcess of dlC1, removed from 
the supernatant by neutralization. The volu~ne of 
supernatant recovered was 700 cc. Follo\ving thi.; 
step, purified pepsin (Difeo) was added to the sernm 
to a final oonoentration of 0.5 per cent., the pH ad-
justed to  4 with citric acid, and the mixture digested 
for  1Elour a t  37' C. Following digestion, the mix- 
ture was adjusted to a p H  of 5.5: heated for  30 miu- 
ntes a t  60' C., and then centrifuged to remove heat- 
coagulated protein. The supernatant was recovered 
and precipitated with (XH,),SO, a t  half satr~ration. 
The precipitate formed was rerno~-ed and dialyzed in 
a Cellophane casing under pressure against distilleci 
trater until free from (KH,),SO,. The volume of 
the dinlysate was now 300 cc. 

Xethiolate \\-as added as  a preservative and sufficient 
sodium chloride added to make the filial concentratioil 
0.85 per cent. The purified rerum was sterilized by 
passing through a Seitz filter. 

Table I sllolvs the precipitation valves of the sernm 
a t  different steps in its preparation. 

The results of one of several experiments which 
demonitrate the high neutralizing ability of the puri- 
fied antiserum ilz ?:iuo are illustrated in Table 11. I n  
order to obtain conlplete neutralizatio~r of the toxic 
antigen in  vivo, i t  is necessary to inject the antiserum 
a t  icast ten minutes before the antigen. If n toxic 
dose of t h ~  antigen is injected before the antiserum 
or  the t r o  are injected simultaneonslg, no nentraliza- 
tion is obtained. 

I n  order to  determine 71-hether the purified antise'um 
had any therapeutic action on the comse of certain 
f o m s  of h u m ~ n  brncellosis, five patients mere gis~en 
daily subcutaneous injections of the purified serum 

TAELE I 

BIaximurn Masinlum 
precipitation precipitin

of antigen titer 

Entreated serum . . ... . . 1:32.000 1:40 
After AlCl? treatment. .. 1:2S6,OOO 1:1 2 8  
df tc r  pepsln treatment. . 1:4,000,000 1:2048 

Amount Amount 

of of Tempera-


GIPig anxi- endo- r u ~  ResultNo. serum anriaen reaction 

XolyaI Lized 

' 

- 5 degrees Dead G hours 
N o l ; ~ a l  L i ~ e d  

- 5 degrees Dead 2 hours - 5 degrees 

All injectiotls intrailermally. 
.Intiserum g i ~ e n  one hour before endoantigen. 

in amounts varying from 0.1 cc to  5 cc. Two of the 
patients failed to responcl to treatment with the anti- 
serum. The temperatures of t x o  returned to ilormal 
and remained so after two injections. The tempera-
ture of tile remaining one &turned to normal following 
one injection, but again became elevated after a lapse 
of seven dayq. Three more daily injections m r e  then 
given following the rise in  temperature. The tempera-
ture again rctunled to ~lorinal and remained so. 
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SELENIUM AND DUCK SICKNESS 
A PREVIOCS comnl~lnicationl indicated that low coii- 

centrations of selenium produced poisonillg i n  dncks in  
xhich rhe syndrome lvaa identical T\-ith that described 
as proclnoed by Clostridiiim botztZinu)n t ~ p eC.? Since 
the original work it has been possible to secure field 
materi:il which ~iro111d indicate that selenium is an im- 
portant factor in  western duck sickness in the areas 
studied. These results appear sufficiently significant 
to warrant recording. 

Analyses of the livers of ducks and stlore birds found 
cl.;ing of clack sickness in the Great Bear Xarsh area, 
Utah Lake and the Lake Front  P~aoject, fifteen miles 
north~vest of Salt Lake City, showeil definite traces of 
selenium. Black ducks and mallards collected in  the 
vicinity of Pymatuning SIX-amp, Pennsylvania (a non- 
scleniferous area), eshibitcd negative tests when 

1 A. C. Twomey aiid S. J. T ~ v o n ~ e y ,  83:SCII:XCE, 470, 
1036. 

2 U. S. Dept. Agr., Bull. 411, Nag, 1934. 
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treated in like manner. I n  the chemical analyses of 
these tissues, a modification of the Robinson, Williams, 

TABLE 1 


LIVERANALYSES 


No. Species Dry wt. liver Ppm selenium 

A*l  Ame:;can piyktil
2 
3 Common malfprd 

4 

5 

6 Green;yinged tezl 
7 
8 
9 

10 White-faced glossy ibis 
11 Avocet 

Amef:ican p i p i 1  

Common mallard 
Green;$inged t57l 

Sho-reller 
American coot 

Cf; Green-winged teal 
Redhead 

3 Ame$;can pi?;ail 

4 

5 Common mallard 

6 Redhead 

7 Common mallard (juv.) 


DS1 Comzon malprd  
'2 
3 
4 
5 
6 C o m ~ o n  b l y k  d q ~ l i
7 

5.197 gms
4.201 

7 
16 

3.667 19 
6.776 16 
4.716 40 
1.669 44 
1.426 52 
1.307 76 
2.311 43 
4.075 25 
2.971 25 

none 
none 
none 
none 

1 0  
10 
1 0  

6.737 none 
6.091 none 

12.477 none 
7.976 none 
6.537 none 
7.326 none 
8.626 none 

Dudley and Byer3p method of determining selenium 
was used. Blank tests were run on all reagents. (See 
Table 1.) 

A marked decrease in the size and weight of livers 
was noted in the specimens obtained from vaterfo~vl  
dying of the duck sickness. This supports the experi- 
mental finding that ducks, which were poisoned on low 
concentrations of selenium as sodium selenite (up to 
18  ppm.), fed in the drinking water, showed a reduc- 
tion in the size and weight of the livers. The experi- 
mental birds also showed all the symptoms of western 
duck sickness in successive stages. Higher concentra- 
tions of selenium produced death within ten to twenty- 
four hours, and the birds died without perceptible 
shrinkage of livers. 

Vegetation, including Potalnogeton pecti~zatus, Sali- 
corvzia rubra, C h a m  and Ruppia mariti~na, taken from 
Willard Spur  and Unit 3 of the Great Bear Marsh area 
on August 29, 1939, showed no evidence f o r  the pres- 
eilce of selenium. Soil and water samples taken from 
the same places contained no selenium. 

-4lthough large numbers of birds die during major 
outbreaks of duck sickness, they represent but a small 
percentage of the actual birds present in the areas. 

The waterfowl poisoned with selenium probably in- 
gest it  in either an organic or inorganic form from 
small, restricted areas. 

These results would indicate that selenium is a factor 

* A  Samples from Utah Lake (dead ducks). 
t B Samples from Lake Front  Project, 1 5  miles northwest 

of Salt Lake City (dead ducks). 
;C Samples trom supposedly healthy ,birds collected on 

shooting grounds near Brigham, Utah, prior to an outbreak. 
1D Samples from healthy birds obtained from Pymatuning 

Swamp area, Pennsylvania. 

in western duck sickness. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 

A SIMPLE METHOD FOR T H E  FILING O F  


MICROFILM RECORDS I N  SHORT 

LENGTH STRIPS 


RECENTLYL. R. Dice1 described a simple method of 
filing mic'ofilm records. F o r  the past thyee years. n7e 
have employed a diffe?ent method which me believe has 
advantages commending its description. W e  have 
found the method applicable to a n  industrial laboratory 
libraly, a school library and to private libraries. 

Nuch attention has been given to the filing of 25-, 
60- and 100-foot lengths of microfilm copies of docu- 

' mentary material. Little attention has been given to 
lengths of film of not over 3 feet, and often under 1 8  
inches in length. As it is customary to photograph 
16 pages of the ordinary magazine, journal o r  similar 
material on a 1-foot length of 36-millimeter film, it  
often happens, particnlarly in the fields of science, 
that an entire article can be copied on one foot or less 

of film. We have found it  more convenient to use such 
copies in their short-strip form rather than splice them 
together into Iong film lengths. 

The film strips a re  conveniently stored in an ordi-
nary 10 x 12-inch filing cabinet drawer by making use 
of specially prepared filing cards of this size. These 
cards are prepared by taking a 10 x 12-inch piece of 
1/16-inch cardboa?d and sewing onto one or  both 
surfaces of the card lagers of cloth, so that pockets 
are foymed. A convenient type of card, mhich we 
have employed extensivel~, consists of four pieces of 
cloth sewn on one side of the cardboard. This results 
in six rows of three pockets each or a total of eighteen 
pockets. Each pocket is capable of holding a one-foot 
film strip, oy 16 pages; thus, on one card, it is possible 
to file 258 pages of microfilm copies of documentary 
material. 

3 Robinson, e t  al., Ind.  Eng .  C7zem. Anal. Ed., 6 :  274, 
1934. 

4 South Dakota E r p .  Sta. Bz~ll., No. 311, 1937. 


