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significantly, on the knowledge that incuba- 
tion periods of such duration of suspected 
foods are frequently found in food poisoning 
outbreaks. It was found that 10 to 25 fold 
increases of initially large inoculums had 
taken place in the vehicle foods prior to in- 
ges t ion, 

I t  is of interest that the number of organ- 
isms which were found to produce experi- 
mental symptoms in this study is of the same 
order as that which Kelly and Dack.? found 
able to produce symptoms of gastroenteritis 
when a strain of Staphylococcus aureus was 
fed. These authors produced illness in one 
volunteer with 48 >( lo9 organisms and in 
another with 69.3 x lo9. In  the present 
study the symptom producing dose of Strepto- 
coccus f ~ e d i s  ranged from 22.7 x lo9 to 
145 X 10:’ organisms. This comparison is 
noteworthy since staphylococcal food poison- 
ing is believed to be caused by an “entero- 
tosin“ while Sherman, Gunsalus, and BellamyO 

3 Kelly, F. C., and Dnck. G. If., A .  J .  P. II., 
1936, 26, 107‘7. 

4; Slieriii:in, J. JI., Gunsalus, I. C. ,  and Bcllainy, 
TI-. D., 3itli Annual Report, S. T. State Col. Agr., 
C‘ornell Vniversity Xgr. Esp. Stn., 1044. 

suggest the possibility that the toxic principle 
of Streprococcus faecalis poisoning may be 
tyramine formed by the decarboxylation of 
t>-rosine by this organism. -41~0 perhaps 
worthy of comment is the fact that like 
staphylococcal food poisoning, streptococcal 
food poisoning usually has a short incubation 
period. 

Summury. Symptoms of acute gastric or 
intestinal disturbance or of both were pro- 
duced in 6, or possibly 7, of 26 human 
volunteers who ate foods in which strains of 
Streptococcus faecalis had grown for 5 hours. 

,ittempts to produce similar symptoms in 
man with 20-hour cultures were unsuccessful. 
Kittens wer.e found to be unsatisfactory test 
animals in feeding experiments with inoculated 
condensed milk. 

Conclusion. The experimental production 
of acute mild intestical or gastric disturbance 
or both in man, tends to confirm the etiological 
role of Streptococcus joccalis in naturally 
occurring outbreaks of food poisoning. 

Wc are iiiclebtcd to  Drs. TYilhin Biriikrnnt aiicl 
Morris Greenberg of the Burcau of Preventable 
Diseases who coiiducted the pliysical esamiiiations 
: i i d  dingiioswl the illnesses wliicli occurred. 
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Distribution and Nature of the ‘‘Antigen” Responsible for Experiniental 
Meningoencephalomyelitis in the Guinea Pig.” 

ELLSWORTH C. ,ALVORD, J R . ~  (Introduced by John G. Kidd.) 
From the Department of Pathology, Cornell University Medical College, and the 3-etu Z-0~1: 

Hospital, New Pork Ci ty .  

Previous work has shown that a meningo- 
encephalom ye1 it is, sometimes with foci of 
demyelinization, may occur in monkeys, 
guinea pigs, and rabbits 2 to 9 weeks follow- 
ing the subcutaneous or intramuscular in- 
jection of brain tissue mixed with acid-fast 

* Aided by a grant from the United States Pub- 
lic Health Service. 

t The able assistance of 3Ir. Robert H. Purncll, 
Cornell University Medical College, is gratefully 
ai.knowlcdged. 

bacilli in a water-in-oil emulsion.l-G In  con- 
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tirmatorj- work in this laboratory an ascend- 
ing paralysis has developed in slightly niore 
than half of some 90 guinea pigs following the 
single subcutaneous injection of one cc of 
siniilar emulsions containing guinea pig, 
rabbit. human. or beef brain suspended 1:20 
in 0.9:; saline. The illness usuallj- began 
15 to 31 days after injection. although it  was 
delaJ-ed as long as 74 days in one case; the 
aniinals usually died within 10 days, although 
3ome recovered and others remained para- 
lyztd ior one to 2 months. Histological exam- 
ina tion.; oi brain and qpinal cord removed from 
L i h u t  30 przralj-zed guinea pigs i n  every 
ca\e rewiled a patchy or diffuse pe r ins -  
c u 1 a r in 11 ri m ti1 at ion. p redoni i na n t 1y 1 y nip ho- 
c!-tic. in the leptonieninges and entire central 
neri-ous sy.qtem. most concentrated in the 
white matter. The evidence that this discase 
niaj- represent an allergic reriction ha.; been 
recentlj- rei*ieiwd.’i Further experiments iion- 

t o  be dem-ibed have shown that the “antizen” 
req3onsible ior this experimental disease is 
l)rc>ent in certain phosphatide-like extracts 
oi brain tissue, in a preparation of “purified 
h i i :  lipids,“: and in optic nerve, which con- 
tains only white matter. 

‘To learn about the nature of the ”antigen,“ 
various estract5 of whole moist beef or human 
h c t i i i  n-ere made accordins to the outline of 
I’xe.‘ i!>iii% :icetone. cold petrol ether. cold 
9.jc r ~ l c o h ~ l .  et1it.r. art1 warni p!*ridine. I n  
211,  5 c1ifierei:t !)rq3arations of phosphatide- 
iract ions ti ?re niatie, these beinp insoluble 
i i i  acetone and soluble in cold petrol ether 
:ind ether: 4 of these were further fraction- 
ated into a lecithin-component (soluble in 
cold 95 F: alcohol) and a cephalin-portion 
(insoluble in cold 95% alcohol). Eight differ- 
ent preparations of other fractions of brain 

f / / ! / /  p.,,,//.//., IN:, 
58, 3 9 1 .  

J .  M/d.. 194;. 3, 6 1  4. 
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were made. These included cholesterol and 
other substances repeatedly soluble in ace- 
tone: cerebrosides and sphingomyelin or a 
mixture of these referred to as “pro ta~on,”“  
which were insoluble in acetone, cold petrol 
ether, and cold 9570 alcohol but soluble in 
pyridine warmed to 30’-45’C and in alcohol 
warmed to 80 C ;  and residual material 
which was insoluble in acetone, cold petrol 
ether, and warm pyridine. Each of these 
fractions was made up to an  approximately 
5 %  suspension in 0.9% saline: an emulsion 
wLis then made by mixing two parts of this 
suspeiision in a Il’aring blendor with two 
parts of Bayol-F$ containing 2.5 nig cc heat- 
killed tuhercle bacilli and orle part of Falba. ’ 
Each emulsion was then tested by injecting 
one cc subcutaneously into each of 3 guinea 
p i s .  Four of the 5 emulsions containin: the 
~~1io~~~hat ide-fr : tc t ions produced priral!-sis in 
0 oi 13 guinea p i g  injected, whereas none of 
the 8 emulsions containing the other fractions 
produced an!; illness in 22  guinea pigs injected. 

-4s a check on the lipid nature of the “anti- 
qen.” an emulsion of “purified brain lipids“: 
was made anc! injected into 5 guinea pigs. 
Xine days following a second injection 3 
nimths later, one guinea pig developed a 
chdracteristic paraplegia. None of 5 guinea 
pigs similarly injected twice with an emulsion 
con t a i 11 in  B p hos p h a t i d y 1 -s er i n e ‘ ‘7 ,  
Ixcanie ill. 

To learn about the distribution of the 
“antigen.“ optic nerves. which are composed 
onlJ- of white matter. were procured post- 
mortem from 2 human beings, care being 
taken to avoid the perichiasmal tissue. One 
of 3 guinea p i p  injected with an  emulsion 
made from this tissue became paralyzed. 

I n  summary, it would seem that the “anti- 

* p u r i tied 
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gen” responsible for the meningoencephalo- 
myelitis is a phosphatide-like material present 
in the white matter of the central nervous 
system. Its properties serve to differentiate 
it from 4 of the 5 haptens thought to be 
present in brain.7 “ N e ~ r o k e r a t i n ” ~ ~  has been 
eliminated by previous workers; “protagon” 
and “sphingomye1in”ll are included in the 

10 Bailey, G. H., and Gardner, R. E., Am. J .  

11 Scliivnb, E., 2. f. Imnizinitatsfor.~ch. a. exp. 
IIyg., 1942, 36, 205. 

Therap. ,  1936, 87, 426. 

non-phosphatide fractions tested in the pres- 
ent experiments and found to be inactive; and 
the hapten thought to be present in gray 
rnatter1’,l2 is obviously not necessary since 
it has ROW been found that white matter 
(optic nerve) contains the “antigen.” Whether 
the (‘antigen” is the same as the “alcohol- 
s,oluble brain hapten7’11J3J3 must await fur- 
ther studies. 

1“ Keichncr H., and Witcbsky, E., I b i d . ,  1934, 

13 Rudy, IE., Biochcni. Z., 1933, 267, 77. 
81, 410. 
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Thiouracil and Mammary Growth.”? 

J. J. TRENTIN, V. HURST, A N D  C. W. TURNER. 
From the Department of Dairy Husbandry, University of Missouri, Colziinbia, Mo. 

There are a number of reports in the 
literature which would appear to indicate 
that the mouse and the rat may respond 
diff,erently, as regards mammary development 
and responsiveness, during experimentally 
induced hypothyroidism. 

Jlixner and Turner1 have reported an in- 
creased mammary responsiveness of ovari- 
ectomized female mice to estrogen and pro- 
gesterone treatment when thyroxin was simul- 
taneously administered, while a decreased 
responsiveness followed thyroidectomy. Mix- 
nerY later found that thiouracil administration 
had an effect similar to thyroidectomy in 
decreasing mammary responsiveness. Morris 
et al., found considerable mammary atrophy 

‘ Contribution from the Department of Dairy 
IIusbandry, Missouri Agricultural Experiment 
Station, Journal Series No. 1097. 

t The diethylstilbestrol and its dimethyl ether 
used in  this investigation were generously proyided 
by Merck and Co., Rahway, N.J., and the tliio- 
uracil by Lcderle Lab., Pearl  River, N.Y. 

1 Mixner, J. P., and Turner, C. W., Endocrin- 
ology, 1942, 31, 345. 

2Mixner, J. P., J .  Dairy Science, 1947, 30, 578. 
3 Morris, II. P., Dubnik, C. S., and Dalton, A. J., 

J .  S a t .  Cnlicer Iiist., 1946, 7, 159. 

in virgin female mice fed thiourea3 and 
thiouraciP. Gardner5 observed mammary 
growth in male mice fed desiccated thyroid, 
but the effect was dependent upon intact 
testes. 

From these reports it would appear that, 
in the mouse, experimentally induced mild 
hyperthyroidism is conducive to enhanced 
mammary responsiveness, while the opposite 
is true of hypothyroidism. 

In  the rat, however, Leonard and Reece,G 
and Smithcors and Leonard7 have found that 
thyroidectcmy of both male and female rats 
caused an enhanced develop’ment of the 
mammary gland. Thyroidectomy also in- 
creased the effectiveness of administered 
estrogen or testosterone propionate in stim- 
ulating mammary alveolar development. 
Chamorro”.“ has also reported that thyroid- 

4 Morris, H. P., Dubnik, C .  s., and D:\lton, A .  J., 
Exhibit Abstract, Fourth Internat. Cancer Res. 
Congress, Sept. 2-7, 1947, St. Louis. 

5 Gardncr, \V. U., Endocrinology, 1942, 31, 124. 
OLconard, S.  L., and Rerce, R. P., PROC. Soc. 

7 Smithcors, J .  F., and I,eon:ird, S. L., Endo-  

Clinmorro, A., C .  R. Soc. Biol., 1946, 140, 499. 

E X P .  BIOL. AND hfED., 1941, 28, 65. 

crinology, 1949, 31, 454. 




