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terpret the apparent protective effect ob- tern directly by way of the vascular channels 
tainlecl by Wood and Rusoff3 as being due to as is the case with such an agent as cocaine, 
a well recognized and non-specific peritoneal the passage of wh’ich into the central nervous 
protection afforded by certain inert substances system tissue may be altered by trypan red. 
when injected previous to the inoculation of 
infectious agents by the same route. Our re- We wish t o  acknowledgc the technical assistance 
s d t S  suggest that these two neurotropic of Doctor David Zealear and Miss Sylvia Bowditch 
viruses do not enter the central nervous sys- in one p11nsc of this study. 
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An unidentified growth factor (s) (the 
animal-protein factor, factor X,l vitamin 
B I ~ , ~  vitamin B I ~ , ~  etc.) has been reported to 
be present in certain’ concentrates such as 
anti-pernicious anemia liver extract. It has 
been reported that this factor (s) will improve 
the growth rate of the rat: the dog5 the fox: 
and the chick? 

Since it has been shownsf9 that newborn 
pigs can be raised successfully to weaning age 
on a synthetic ration made up to simulate 
milk, this appeared to be a suitable technic 
for determining whether the pig requires such 
an identified growth factor(s). Carey et al? 

1 Gary, C. A., lIartman, A .  M.: Dryden, L. P., 
aiid Likely, G .  D., Fed. €’roc., 1946, 5, 128. 

2 Rickes, E. L., Brink, N.  G., Koniusky, F. R., 
Wood, T. K., and Folkers, K. F., Science, 1948, 

3 Novak, A. F., and Haugc, S. M., J .  Biol. 

4 Jaffe, W. G., and Elvehjcm, C. A., J .  Biol. 

RRiiegamer, W. R., Torbet, N., and Elvehjem, 

Schaefer, A. E., Whitehair, C. K., and Elveh- 

7 Novak, A. F., Hauge, S. M., and Carrick, C. 

8 Johnson, B. C., James, M. F., and Krider, 

9 Ibid., J .  Animal Sci., 1948, 7, 486. 

107, 396. 
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have reported that casein supplies significant 
amounts of factor X #to the rat, and for this 
reason the “vitamin-free” casein used in pre- 
vious studies*J’ was replaced in the first ex- 
periment by an isolated soybean protein 
(alpha-protein) .* Methionine was added to 
the diet, since this alpha-protein is deficient 
in sulfur amino acids.1° The composition of 
the rations fed is given in Table I. 

Experimental. Experiment I. Seven 2-day- 
old Duroc Jersey-Chester White cross-bred 
pigs from the same litter were divided into 3 
groups on the basis of weight and age. The 
pigs were housed in individual raised wire 
cages in a heated building and were fed the 
following diets ad libitum. Group 1 received 
the casein “synthetic milk” rationg (Diet A, 
Table I) ;  Group 2 received the alpha-pro- 
tein “synthetic milk” (Diet B)  ; and Group 
3 received Diet B plus Reticdogen,+ a 20- 
unit/ml anti-pernicious anemia liver extract. 
Individual feed consumption records were 
10 Grau, C. R., and Almquist, H. J., J .  Nutrition, 

1943, a6, 631. 
* The alpha-protein was generously supplied by 

the Glidden Go., Chicago, Ill., through the courtesy 
of Dr. J. L. Gabby. 

t The reticulogen (20-unit anti-pernicious ane- 
mia liver extract) wag generously supplied by Eli 
Lilly and Co., Indianapolis, Ind., through thc cour- 
tesy of Dr. E. C. Kleiderer. 
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TABLE I. 
Composition of ‘ ‘ S?-ntlietic Milk ? ’ Rations. 

Diet A Diet B 
Casein diet Alpha protein diet 
(Group 1) (Group 2 and 3) 

Casein (La bco, ri t amin- f we) 30 
Alpha protein (isolated soybean 1wotein) - 29.7 
Methionine” - 0.3 
Glucose (cerclose) 37.4 37.4 
Mineral saltst  6.0 6.0 
Lard  26.G 26.6 
Reticnlogcn - 0.33 ml/pig/d:iy 

Group 3, 
Expt. I 

. _  - -  I 

Made u;) :ind l~oniog~~nizcd into ;I inilk cont:iining 13fk solids including 4% lard (liquid 

The following vitaininst were added p c r  1000 g of milk: 
basis). 

T Iiianiinc 0.65 iiig p-miinobeiizoic acid 2.6 
Ribofla\-in 1.30 ’ ’ Ptcroylglutainic acid 0.0521:g’ 
P ~ r i d o s i n c  1.30 ,’ Eiotin 0.01 ’ ’ 
Calcium ~ ~ i n t o t h c n a t e  7.8 ? )  a-tocophcrol acetate 1.0 ” 
Inositol 26.0 ’ ’ 2 -met h j-1- 1,4 11:) pli tlioquinonc 0.26 7 ’  

Cho li n e 260.0 ” Vit. A 1000 I.U. 
Xicotinic acid 2.67 ” Vit. L> 100 ’ 7  

* The dl-mctliioninc IKIS furiiislied b? E. 1. DuPont dc Ncmours a n d  C o r n p a y ,  Inc., New 
Rrwiuwirk, N.J. 

t See Johnson d ul.!] + Tlie thiaminv chloride, riboflavin, pyridosinc liydrorliloride, calcium ptmtotlieiiate, nico- 
tinic. acid, biotin, :ind a-tovoplicrol Ncettite used in this experiment were generouslp supplied by 
Hoffman-La Roclie, Inc., Sutlr?,  S.  J. Ptrroylglutaniic acid was supplied by the Lederle 
Ila1)oratories Iliviuion, Americ*un C‘yananiid C‘o., Pear l  River, S. Y. Inositol was donated by  
-1. H. Staley N~11~fiic.turi11g (’o., Uecatur. Ill. liyflnrin (:I Iiiglil;~ watcr-soluble riboflavin) was 
furiiishcd by E i i d o  l’ro(luctst h e . ,  Sew York City. 

TABLE 11. 
Results of Experiment, T. 

Groups and  treatments 

Itcms compared 
- ~ 

No. of pigs st,artcd 
Av initial wt, g 
” wt at 21 days, g ’ ’ final wt, .g 
” daily gain during test ,  g 
’ ?  ) ’ )’ to  21 days, g 
” ” ” 21 to 3; d:\ys, g 

,- 
I I1 

Isolated soybean 
protein milk 

plus DL-metliioninc 

2 
1785 
613:s 

13.530 

. __ - - - . - - -- 

209.8 
206.6 
211.6 

1 

I11 
Same as I1 

ret icnlogen 

3 
1523 
5600 

19960 

plus 
\ . ._I-- 

326.9 
195.2 
404.1 

kept and the pigs were weighed at weekly 
intervals. 

Reticulogen was given to the pigs in Group 
3 at the rate of 0.33 ml per pig daily. To 
reduce intestinal synthesis of unidentified 
growth factors, sulfathaladinet was added to 
the diet a t  the rate of 2 g per liter of milk. 
The fat-soluble vitamins were added to the 

$ Sulfathalidine (plitlialylsulf athiazole) mas 
gcnerously supplied Iny Sharp and Dohme, Pliiladel- 
yhin, Pa., through the courtesy of Dr. S. F. Sheidy. 

milk during homogenization, and the water- 
soluble vitamins were added to the milk at 
the time of feeding. 

The gains as ratios of attained weight to 
initial weight for the 3 groups are plotted in 
Fig. 1, and the data are summarized in Table 
11. At 8 weeks the pigs in Group 3 (Reticu- 
logen) had gained significantly more than 
those in Group 2 (P = 0.007)11 or those in 
Groups 1 and 2 (P < O.OO1).ll 

The photographs in Fig. 2 illustrate the 
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improvement in thrift, size, condition and 
amount of haircoat, and soundness of feet 
and legs when Reticulogen was given as a 
source of the unidentified growth factor (s) . 

Normal hemoglobin levels and normal red 
and white cell counts were foun,d in all pigs 
at  8 weeks.$ 

At  the close of the ekpknment all pigs were 
placed together and given access to green 
pasture and a g o d  farm ration for weanling 
pigs. After 3 weeks there had been prac- 
tically no gain in the pigs from Groups 1 and 
2, while those from Group 3 continued to gain 
normally. Only after 5 weeks on a good farm 
ration did the pigs on the unsupplemented 
rations overcome their growth factor (s) de- 
ficiency. 

Experiment 2. In order to confirm the re- 
sults of Experiment 1 in which only a small 
number of animals were used, a second ex- 
periment was carried out in which 2 1  two- 
day-old Duroc-Jersey pigs were used. In this 
experiment vitamin-free casein was used as 
the protein source in the ration, since the re- 
sults of Experiment 1 had indicated that this 
vitamin-free casein was almost as deficient in 
the unknown factors present in Reticulogen 
as was alpha-protein. 

The basal ration (Diet A, Table I) was fed 
to a group of 9 baby pigs. Another group of 
12  baby pigs received the same ration plus 
0.25 ml of Reticulogen per pig daily. T,k 
pigs were housed and fed as in Experiment 1. 

Again, after the 8-week experimental 
period, the animals in the group receiving 
Reticulogen had gained significantly more 
than those on the basal ration (P = <O.OOl) .  
These results are summarized in Table 111. 

11 Fislicr, X. h., Stativbical Xethods for Re- 
search Workers, 9th Ed., Oliver and I3opd, Ltd., 

$ Wc arc! indcbtcd to 1)r. Mai*ian b’. JilTncs for 
1~011~1011: 1944. 

t h c w  detcrniiria tioirs. 

I’IG. 2. 
licprcwntative pigs f r o m  tlic 3 lots. Left, Pig. No. 1 from the casein lot. Middle, Pig No. 

3, f rom the alpha-protein lot. Right, Pig No. 6, from the alpha-protein + Retieulogen lot. 
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TABLE 111. 
Weight Gains in Experiment 11. 

Group 

Basal Basal ration .A f 

, I 
I I1 

ration A reticulogen 
~ ~~ ~~ 

KO. animals 9 1 2  
h v  initial wt 1.56 kg 1.60 kg 
Av final n-t at 8 wks 16.0 ” 21.6 ” 

Av gain in wt for 
8 wks 14.4 ” 20.0 ” 

Summary. The addition of Reticulogen 
(a  20-unit anti-pernicious anemia liver ex- 
tract) to a synthetic milk diet resulted in an 
increased growth rate in baby pigs over an 
8-week period. The final weights of pigs 
receiving Reticulogen averaged 19.96 and 2 1.6 
kg as compared with 13.53 and 16.0 kg for 
those not receiving Reticulogen in two com- 
parisons. 
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Effect of a Progesterone Compound on Growth of a Transplanted 
Granulosa Cell Tumor.” 

EUGENE E. CLIFTON+ AND SHIH-CHENG  PAN.^ (Introduced by S. C. Harvey.) 
From the Departments of Anatom!j and Siirgery, Yale University School of  Medicine. 

Progesterone has been considered to be in- 
hibitory to, or without effect on, tumor growth. 
Heimannl reported a marked decrease in 
incidence of mammary carcinoma in the RIII 
strain of mice treated with progesterone alone 
and a still lower incidence when this was com- 
bined with testosterone. He stated, however, 
that i t  did not prevent growth of transplanted 
tumors in mice. He also foundlb that it 
inhibited growth of adenomatous portions of 
breast fibroademmata and decreased the num- 
ber of takes of auto- and homo-transplants in 
rats. There was no effect on fibroma, myx- 
oma, or sarcoma or on adenomatous growth in 
pregnant or castrated rats. In the guinea pig 
Lipschutz and Vargas2 observed decrease in 

* This investigation was supported in part by 
grants from the Jane Coffin Childs Memorial 
Fund for Medical Research, and the United States 
Public Health Service Grant (2343, administered 
by W. U. Gardner. 

t Senior Fellow, American Cancer Society, 3 s  
rccomrnended by the National Besearch Council. 

# Anna Fuller Fund Fellow. Present address : 
Hsiang-ya Medical College, Changsha, China. 

1 a, Heimann, Jacob, Cancer Hesearch, 1945, 5, 
426; b, Heimann, Jacob, Cancer Research, 1943, 
3, 65.  

2 Lipscliiitz, A., and Vargas, L., Lancet, 1939, 
2. 420. 

size, and actual disappearance, of the fibroids 
caused by oestrogen. Burrows and Hoch- 
Ligeti,3 however, found no change in inci- 
dence of mammary carcinoma in mice injected 
weekly with 1 mg of progesterone, and Loes- 
ser4 found slight, if any, improvement in 
ani<mals or patients with breast carcinoma 
treated with progesterone. 

The effects of larger amounts of grugester- 
one on tumor growth have been studied, using 
a material containing a high concenltration of 
progesterone. 0 Preliminary experiments indi- 
cated a growth-stimulating effect ona mammary 
carcinoma in mice.5 A study of the effeclt 
of this material on a transplanted 0Vitria.n 
tumor was then undertaken. Subcutaneous 
transplantation of a granulosa cell tumor in- 
duced by intrasplenic transplants6 in mice 
of the C57 strain had been attempted. 
-~ ~ 

3 Burrows, Harold, and Hoch-Ligeti, Cornelia, 

4 Loesser, A. A., Lancet, 19M, 2, 698. 
Q A crude preparation believed to contain 200- 

250 I.U. Progesterone/cc made available through 
the courtesy of E. A. Engstrom, The Glidden Co., 
Chicago, Ill. 

Cancer Research, 1946, 6, 608. 

5 Cliffton, E. E., unpublished data. 
6Li,  M.. H., and Gardner, W. U., Cancer Re- 

search, 1947, 7 ,  549. 


