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TABLE 11. Correlakion of Microbiological and 
Radioactivity in the Butand Extract. 

N 

W 6 2 .9 2.2 
X 3 6 2.8 2.1 
Y 2 5 2 .o 2.5 
U 3 9 3.4 2.6 

* See Table I for campwition of group di&. 

TABLE 111. Fecal Weightg of Rarts on Di& with 
or Without Aurmmycin. 

Avg wt of feces im 
Group* samples Sex g/2-dmay coUmtion 

No. of fecal 

W 26 F 3.1 -t .23 
X 26 F 4.2 f .32 

U 11 M 6.3 2 .4 
Y 6 M 5.3 2 .3 

~ ~~ 

* See Table I for amposition of group diets. 

reaohed only by actual isolation. 
Andher observation which is worth record- 

ing deals with the relative fecal matters col- 
lected from different groups of rats. The 
fecal weights are tabulated in Table 111. Al- 
though all animmals had approximately bhe 
same diet allowance, the feces of those in the 
aureomycin groups (X, Y, and U) weighed 
more than those in the conkrol group W. Fur- 
thermore, .this difference in the fecal weight 
manifested itsellf not only during any single 
period but was sustained during the entire 
experiment. 

Discussion. The fact that the addition of 

antibiotics in approlpriate amou,nts can im- 
prove the nutritional status of the host can be 
accounted for on lthe assumption that the bac- 
tericidal agent selectively destroys certain 
micrmrganisms, (a) which d l  otherwise com- 
pete with the hmt for accessory factors syn- 
thesized by another group of organisms, or 
(Ib) which produce toxins that might interfere 
with the utilization of nutrients. The data 
presented in this paper provide direct evidence 
that .the additivn of aureomycin results in an 
increase in the vit. B12 content d the fecal 
matter. oiur experiments do not exclude the 
possibility that the fecal content of other ac- 
cessory factors might also have been increased 
as a result of arummycin feeding. sluch an 
hypathesis could explain m e  of the findings 
of Jukes et aZ., who demonstrated some bene- 
ficial effects to growing a n i d s  after supple- 
mentation of aureomycin in diets with ade- 
quate supply of vit. Biz. It is also important 
to point w t  that, in this series of experiments, 
only aureanycin was used, although other 
antibacterial agents might be expected to pro- 
duce similar effects. 

Summary. By the incorporation of CoSO 
,into the diet, it could be shown that aureo- 
mycin causes an increase in the activity, bwth 
radioactive and microbiological, of the vit. 
BIZ content of the feces. The fecal B12 con- 
tent could be increased by increasing the 
amount of c0a0 used. The experimental find- 
ings can be explained by the effect of the aniti- 
biotic on the intestinal bacterial flora. 
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Filtrates of Fresh Tumor Injected Prior to Transplantation of the 
Homologous Tumor." (1873) 

ALBERT E. CASEY, GEORGE DRYSDALE, GORDON L. Ross, AND BRUCE A. ELROD. 
From the Departments of Pathology, Birminghum Bagtist Hospital and Medical College of Alabama. 

Anaerobic refrigeration in the deep freeze the presence of specific( 5-9) substances which, 

(6-8) or Eo77 1 (6-9) tumor tissue results in Cancer Research Foundation. 
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TABLE I. Preparation of and Injection Intervals of l?iltratdes (of Fresh Untreated Emulsions 
of the Brown-Pearce Tumor. 

~~~~~~~ 

Tumor Filtrate Tumor Transplant Experimental Crontrols 
Exp. type siteinoc. int.&ys siteinoc. N I D T N I D T  

1 BVF LT 14 RT 5 1 0 6  1 3 2 6  
2 BVF LT 14 ET 0 1 3 4 ”  2 2 2 6  
3 B N F  sc 13 sc 3 2 0 5  4 1 0 5  
4 SF sc 20 8C 3 1 1 5 ”  3 0 1 4 ”  
5 SF sc 23 sc 4 1 0 5  1 0 2 3 ”  
6 SF SC 21 SC 3 1 1 5  1 2 1 4 ”  

Totds 18 7 5 30 12 8 8 28 

Exp.-experiment No.; BVF-Berkefeld c c V ”  filtrate; BNF-Berkefdd “ N ”  filrtrafe; 
SF-Seitz filtrate ; LT-left testis ; R.T-right tesltis ; SC-subcutaneous ; iat. days-time in- 
terval between inoculation of filtrate and tumor transplantation ; N-animals without primary 
or metastatic tumor a t  necropsy; I-animals alive but with primary or metastatic tumor at 
necropsy ; h a n i m a l s  dying from growth and metast.ases .of the Brown-Pearce tumor; *-ani- 
mals dying from intercurrent disease under 21 days after tumor transplantation were omitted 
from the t.abuEation (Table 11). 

when injected into animals prior to trans- 
plantation of the homologous tumor, cause 
the transplantation ,to be more successful in 
homologous (9) and in heterologous( 1,6-8) 
hosts! and the metastases and mortality to be 
increased ( 1,2). The Brown-Pearce “auto- 
lyzed” material (called XYZ) was filtrable 
through a Berkefeld “V” filter( 10). 

Attempts were then made Ito see whether 
the same effect could be induced by inject- 
ing a cell-free filtrate of fresh tumor tissue 
10-14 days before tumor transplantation. 
Berkefeld “V’( 11) and Seitz( 12,13) filtrates 

1. Casey, .Albert E., PROC. SOC. EXP. BIOL. AND 
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of fresh Brown-Pearce tumor failed to in- 
duce a state of susceptibility in the injected 
animals. In fact, the reverse effect was ob- 
served. Since marked physical and perhaps 
chemical disintegration of the cells was in- 
duced by the repeated freezing and thawing 
before filtration employed by Raab and by 
Malluche( 12,13), it seemed worthwhile to 
do additional experiments with the Brown- 
Pearce tumor using filtrates of fresh tumor 
tissue which had not been killed and disinte- 
grated by rapid freezing and thawing. 

Materials and methods. In 6 experiments 
66 rabbits were injected intratesticularly or 
subcutaneously with an emulsion of Brown- 
Pearce tumor Itissue. The methods of prepa- 
ration, inoculation, postmortem examination 
and analysis have been described( 1,2). There 
were 33 control and 33 experimental animals 
matched as closely as possible as to age, breed, 
weight, etc. (Table I ) .  The animals were 
chosen on receipt from dealer on the basis 
of apparent health yet 6 experimental and 
5 control animals died of intercurrent affec- 
tion during the 3 to 5 months which the ex- 
periments lasted, 8 of these shortly after 
reception. No further disease was noted at 
postmortem examination. In  2 experiments 
0.3 cc of a Berkefeld “V” filtrate of fresh 
tumor tissue (1-4 emulsion in sterile pneu- 
mococcus broth pH 7.8) was injected into the 
left testis and 14 days later 0.3 cc of a saline 
emulsion of Brown-Pearce tumor transplanted 
inlto the right testis. In a third experiment 
a B,erkefeld “N” filtrate of fresh Brown- 
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Pearce tumor was injected subcutaneously 13 
days before subcutaneous transplantation of 
the tumor. In 3 additional experiments 0.3 cc 
of a Seitz filtrate of fresh tumor tissue (Brown- 
Pearce) was injected once 20-23 days prior to 
subcutaneous transplantation of the Brown- 
Pearce tumor. 

Results. The results are summarized in 
Table 11. The percentage of deaths, the 
average number of metastatic foci and the 
total tumor per animal were less (statistically 
insignificant) and the number of animals 
which failed to grow the tumor more 
(statistically insignificant) among the groups 
of animals having pre-transplantation treat- 
ment with the filtrates. It was concluded 
therefore that the XYZ factor for the Brown- 
Pearce tumor either was not present or was 
biologically inactive in filtrates (Bmkefeld 
V, N and Seitz) of fresh emulsion of the 
Brown-Pearce tumor. 
Discussion. Domagk and Hackmann ( 14) 

and Dittmar( 15) injected filtrates of fresh 
Ehrlich mouse carcinoma or sarcoma prior 
to tumor transplantation, and recorded in- 
hibitory results similar to  ours with the Brown- 
Pearce tumor. However, no XYZ factor has 
been demonstrated for this tumor. Recently 
Kaliss, Jonas and Avnet(l6) reported in an 
experiment employing 2 1  animals that a fil- 
trate of fresh mouse mammary tumor 15091a 
failed to sensitize a heterologous strain of mice 
to the homologous (15091a) tumor, whereas 
the lyophilized tumor tissue was quite potent 
(6-8) in this respect.t 

The complete experience of Raab, Malluche 
and ourselves with the Brown-Pearce tumor, 
of Dittmar with the Ehrlich mouse sarcoma 
and of Kaliss, Jonas, and Am& with 15091a 
was summarized (Table 111). In each ex- 
periment by each of the authors the fresh 
filtrate-injected animals grew fewer tumors 
than the controls (not statistically significant). 
This is in contrast to the statistically sig- 
nificant and widespread tumor growth and 

~ ~ _ _  ~~~ ~~~ 

14. Domagk, G. and Hackmann, Ch., 2. f. Krebs- 

15. Dittmar, Carl, 2. f. Krebsforsch, 1936, v45, 

16. Kaliss, Nathan, Jonas, Gordon and Avnet, 

forsch, 1935, v42, 192. 

109. 

Norman L., Cancer Research, 1950, v10, 228. 

metastases following a preliminary injection 
of a Berkefeld “V” filtrate of homologous 
tumor tissue which has been kept frozen (the 
tumor itissue) for 10-21 days(l0). Since 
the Brown-Pearce and other XYZ or lyophili- 
zation factors seem specific and always present 
in the homologous refrigerated tumor tissue 
t,hey must be (‘bound” or in some combina- 
tion in fresh tumor,: and must be activated 

t The specific lyorphilization or XYZ factor of 
mouse carcinama 15091a(6,7,8,9) was present but in 
less active form in fresh(l6) unfiltered tumor tissue 
and in its sdimented cells (28 of 63 €57 mice or 44% 
grew this Line A tumor; 0% of the controls) and was 
abundant in lyqhilized(8) tumor tissue (141 of 
184 C57 mice or 77% grew the Line A tumor; 
0% of 202 controls). The factor was not demon- 
strated in the filtrates of fresh tumor (0 of 2 1  or 
0%) but was suggestively present in fresh unfil- 
tered normal liver, spleen and kidney of Line A 
mice (13 of 82 (257 mice or 16% grew the Line A 
tumor; 0% of controls) and definitely present in 
lyophilized normal liver, spleen and kidney of Line 
A mice (47 of 105 C57 mice, or 4576, grew the 
Line A tumor; 0% of controls). The question 
arises as to whether the specific 15091a factor is a 
silent virus in the sense of the “milk agent” widely 
distributed in an inbred line of mice(l7), OT a so- 
matic host factor similarly placed. The specific 
XYZ factor in C57 black mammary carcinoma 
Eo771 did not seem to be a somatic host factor 
since it could not be demonstrated in €57 black 
mouse nmammary carcinomata 241-5, 241-16, 755, 
or 946 or in several other neoplasia of C57 black 
origin (9,18). Furthermvre, the XYZ phenomenon 
seems to  be a technic #by means of which the a 7 7 1  
XYZ factar can be readily eliminated from this 
tumor(l8) and the specific factor, therefore, is not 
samatic. 

17. Barnum, Cyrus P., Ball, 2. B., and Bittner, 
John J-, Cancer Research, 1947, v7, 522. 

18. Casey, Albert E., Acta, Fifth Internutiod Can- 
cer Congtess, Park, France, July 17, 19550; Annual 
Rep. to Com. on Growth, Nat. Research Council, 
acting for the American Cancer Society. 

f However, an accelerating factor was demon- 
strated in the unfiltered supernatant fluid which 
had been prepared by centrifugation repeatedly of 
a saline extract of fresh (unfrozen) mouse mam- 
mary carcinoma 28352. This tumor, which origi- 
nated in a female C3H mouse possessing the milk 
agent, is maintained by transplantation in ZBC 
mice not possessing the milk agent(22). 

22. Shear, Howard H., in press. 
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TABLB II. Itesulb of the Prior Injeatim of Filtmtes of F m h  Tumor on the Course of t.he 
Brown-Pmrce Rabbit Tumor. 

A. Average number of metastases and avera.ge volume of primary and metastatic tumor. 
r-Per lanimaa inoculated--, -Per animal with tumor-, 

Fil,tra,tea Cont rolls Fil t r  a,ks Controls 
R, XI?, TT, R, MF, TT, R, MF, TT, R., MF, TT 

Sites # # cc # # cc # #  cc # # cc 

LT-RT 10 6.2 34 12 6.8 52 5 12.4 68 9 9.1 70 
SGSC 20 1.8 30 16 3.9 64 7 5.0 84 7 8.9 1443 

Total 30 3.2 31 28 5.2 59 12 8.8 78 16 9.1 103 
B. Animals dying from tumor growth yersus animals completely negative. 

Y X e g a t i r e - ,  -Died from tumor- 7Alive with tnmo- Total 
Filtrates Controls Filtrates Controls Filtratea Oontrols 

Sites # %  # %  # %  # %  # 70 # F C  
LT-RT 5 50 3 25 3 30 4 33 2 5 10 la 
SC-SC 13 65 9 56 2 10 4 25 5 3 20 16 

Total 18 60 12 43 5 17 8 29 7 8 30 28 

R-rabbits; MF-avg No. of metastatic foci per animal; TT-avg volume o,f primary and 
m&etatic tumor per animal; filtrates-animals treated with filtrates of fret& Brown-Pearce 
tumor 13-23 days before transplantation of the Brown-Pearce tumor; controh-animals. not MI 
treated ; #-No. ; cc-cubic centimeters, measured by Walter displacement ; LT-left testis, sits 
of filtrate injection; RT-right testis, site of tumor Itramplantation; F-filtrates; c-ciun- 
trols; A.W.T.-indeterminate (alive vr5t.h tumor at the termination of the experiment) ; none 
of the diff erencea between filtrate and control series were statiatically significant. 

TABLE 111. Summary of Resub by Various Authors of the Jnjection of Filtrates of Frwh 

,----Negative-, -Grew tumor-, 
Animals Filtrate Controls Filtrate Contr& 

Tumor Prior to Tumor Tmssplanbtion. 

Author Tumor F # C #  Total# # % # % # % # %  
1 LT-RT B P  10 12 22 5 50 3 25 5 50 9 75 
1 SC-SC, BP 20 16 36 13 65 9 56 7 3 5 7 4 5 4  

34 28 31: 21 86 72 2 IT-1T B P  
2 SC-IT BP 
3 IV-IT BP 41 3 10 1 8 26 90 11 92 
Subtotal B.P 123 160 2183 44 36 47 29 79 64 113 71 
4 l S G s C  EMS 159 102 261 43 27 17 17 116 73 85 83 
5 SC-SC 15091a 11 10 21 11 100 10 1,oo 0 0 0 0  

Total 293 273 565 98 33 74 27 196 67 198 73 

1;; 184 7 

F-filtrate-injected d m a l s ;  CLconbrol animda; Total-total animals; l - s e e  Table II; 
%Mahehe( 13) ; 3-Raab (12)  ; 4-Dittmar (IS) ; 5-Kaliss, Jonaa and Amet (16) ; LT-RT- 
filtrate injected into left and tumor into right testis; SC-subcutaneously; IT-inbtes- 
titularly ; IV-intravenously ; BP-Brown-Pearce rabbit tumor ; EMS-Ehrlich moue %I- 
coma; 1509l~-mammaay carcinoma 16091a of Line A origin. 

slow autdysis in the cold, or are attached 
to or parts of a macromolecule which is not 
filtrable through Berkefeld or Seitz filters. 
The slight inhibitory influence noted in fil- 
trates of fresh tumor tissue could be of .the 
nature described by Gorer( 19), by Kaliss and 
Jay(20), and by Murphy, Helmer, Claude 
and Sturm(21) and others. It would seem 
to bear no relation to the specific XYZ or 

19. Gorer, P. A., Cancer Research, 1947, v7, 634; 
J .  Path. and Bact., 1937, ~ 4 4 ,  691; ibid., 1938, v47, 
231; ibid., 1942, vS4, 51. 
20. Kaliss, Nathan, and Jay, George E., Jr., Can- 

cer Research, 1950, v10, 227. 

lyophilization factors found in Brown-Pearce, 
Bashford 63,  Eo771 or 15091a tumors. 

Summary. In  6 experiments involving 66 
rabbits, Berkefeld “V”, “N” and Seiltz filtrates 
of fresh Brown-Pearce tumor tissue did not 
contain evidence of the specific XYZ or lyo- 
philization factor, although the factor has 
been uniformly present in Bmkefeld “V” 
filtrates of tumor tissue after prolonged freez- 
ing. 

21. Murphy, J. P., Helmer, 0. M., Claude, A., and 
Stvtuzn, E., Science, 1931, v73, 268. 
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