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A phenomenon worthy of mention is the disappearance (de- 
differentiation) of some secondary proctodea. The pigmented pit 
and its elevated border may regress to a flat pigmented spot which 
may in turn disappear. On the other hand, some induced proctodea 
persist and eventually communicate with the gut lumen. 

Transplantation experiments show that the capacity 
of ventral blastoporal lips to induce a proctodeum is inhibited by 
the proximity of the rudiments of the axial organs. This suggests 
an explanation as to why, in previous experiments, proctodea were 
induced by only 50% of the transplants, and for the observed ventral 
position of accessory proctodea. 

Sumnzary. 
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Recently Isolated Strains of Pneumococci as Incitants of 
Experimental Pneumonia in Rats." 

W. J. NUNGESTER A N D  ALICE H. Kc 'MPF. 

From the Hygienic Laboratory, University of Michigan, Ann Arbor, 1Vicli. 

Although the infectivity of recently isolated strains of pneumococci 
has been tested both in routine injection of mice flor type-identifica- 
tion, and in special studies,l the difference in ability of recovered 
strains to produce experimental pneumonia in animals has not been 
determined. 

We have compared experimental pneumonic infections in rats with 
the clinical course in the patient from whom the pneumococci were 
isolated, and have correlated certain characteristics of the disease in 
man and rat with the type o f  pneumococcus involved. Cultures 
were obtained from 23 patients with pneumonia, and from one with 
otitis media during the winters of 1937-38 by Mr. Gerhardt Eurde, 
of the Michigan State Departnient of Health. 'The pneumococci 
were retyped, and used in these experiments within 2 weeks of their 
initial isolation. 

Rats were inoculated intrabroncliially in the left lobe of the lung 
with cc of cultures of these organisms suspended in sterile 
mucin, according to a method previously described." Surviving 

* These studies were aided by a grant from the Horace €1. Rackham School of 

1 Rosenau, M. J., Feltoii, L. D., and Atwater, R. M., Am. J .  Hyg., 1926, 6, 463. 
'1 Xungester, W. J., and Jourdonais, L. F., J .  In fcc t .  Dis., 1936, 59, 255. 

Graduate Studies. 
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TABLE I. 
Correlation of Clinical Pneunioni;~ with Espcrimental Pneunionia Produced in  Rats, Using 

Strains of Pncuinococci Obtained from Patients. 

Number of rats 

Tndicdated percent of lobe 
in v o 1 v e d 

, “Toxin” 
tested in  

mice ; 
Case Clinical course >larked mld 
No. Type of patient Inoc.’*BU-100% 2590% 025%’ pleurisy Died in  gt 

r 

~~ ~ 

33 1 Mild 2 2 
22 1 Moderate 3 - 3 

1 1 .030 
3 0 .004 

30 1 2 9  2 1 1 0 0 .030 
1 Severe 3 3 3 1 .060 

7 )  9 1 1 0 0 .030 
23 

3 - 1 1 1 0 .030 
39 1 

- 1 1 .030 
34 1 
27 1 (Otitis media) D 9 

Total 17 13 1 3 9 3 Avg ,031 

> 
> 

9 ?  D* 

- - - - - - - 

(’7670) (53%) (18%) 
3 50 3 Mild 3 - 1 

31 2 Moderate 2 2 
28 2 Severe 2 1 1 
26 2 ” D 2 1 1 
49 2 ’) D 2 2 
14 2 ’ 7  D 3 2 1 

Total 14 10 4 
- - - 

(72%) 

9 3 
37 5 
12 6 
18 6 
7 7 
10 10 
32 13 
13 15 
16 19 
36 19 

8 2 i  

Severe 
Y ?  

9 7  

1 ,  

9 7  

Mild 

Severe D 

Moderate 
Mild 

9 )  

? 9  

Total 

0 3 - 1 
3 1 1 
3 1 
3 3 
3 0 
3 3 
3 3 
3 3 
3 2 
2 2 
3 2 
- - - 
38 32 4 

(69%) 

2 3 .020 
0 2 .030 
1 2 .010 
1 2 .015 
1 2 .030 
0 3 .030 

5 14 Avg .023 

1 2 .020 
0 0 .005 

1 0 1 .030 
0 0 .010 

1 1 0 
2 3 .020 
0 0 A30 

1 0 0 .015 
1 0 0 .030 

0 0 .005 
1 0 1 .030 

7 Avg .019 5 4 

- - - 
(36%) (100%) 

- - - - 
(13%) (22%) 

“D-Patient died. 
tThe toxins were prepared and tested by Burde, Barret, and Glassen. The authors axe 

grateful for the privilege of including this material. 

animals were etherized on the seventh day after inoculation. All 
animals were necropsied, and gross changes were observed. 

In Table I the severity of the disease in the patient, as well as in 
the experimentally inoculated rats, is indicated. The number of 
animals showing varying degrees of consolidation of the infected 
lohe, the number having marked pleurisy. and the number that died 
are recorded. Also, an estimation is given of the minimal lethal 
close of “tosins” produced from the same strains of pneumococci 
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by Burde, Barret and Glassen,:’ according to the procedure described 
by Dick and Boor.* 

It will be noted that in the group of 17 rats infected with Type 1 
pneumococci, the mortality was 18%, whereas in a group of 14 
animals infected with Type 2 strains, the mortality was 100%. This 
difference parallels the severity of the disease in the patients from 
whom the organisms were isolated. Further, we have been informed 
by Dr. Alvin Price that among the patients with lobar pneumonia 
at Receiving Hospital, Detroit, during the winters of 1937-38, a 
mortality of 19% was noted in the 42 patients with Type 1 pneu- 
monia, while among the 68 patients with Type 2 infections, the 
mortality was 357%. Thus the differences observed in the rats are 
seen to be in agreement with the clinical findings in this geographical 
region during that period. The mortality of rats inoculated with 
available strains of other types of pneumococci was a.bout 22%. 

The incidence of pleurisy was somewhat higher in Type 1 than 
in Type 2 infections. This was in contrast to the results already 
discussed on the difference in mortality produced by the two types, 
and may be accounted for by the fact that the average survival of 
rats that died was 4.6 days in the Type 2, and 2.8 days in the Type 1 
group. Further, 82% of the animals inoculated witlh Type 1 pneu- 
mococci were etherized after surviving for 7 days. None in the 
Type 2 group lived for this length of time. It has been suggested 
that at least 2 or 3 days are required for the developrnent of marked 
pleurisy in experimental lesions in rats.2 Nevertheless, the develop- 
ment of pleurisy is dependent in part on the organism. This is 
indicated by the fact that a very low incidence (13%) of pleurisy 
was noted in the group of rats inoculated with strains of pneumococci 
Types 3 to 27. In this group, 78% of the animals survived until 
sacrificed at 7 days. The average survival of these animals that died 
was 3.7 days. 

These factors, time of survival of the rat and strilin of pneunio- 
COCCUS, which affected the spread of infection to the pleura, did not 
control the spread of the pneumonic process within the pulmonary 
parenchyma, however. It will be noted that the incidence of in- 
volvement from 90 to 100% of the inoculated left lobe in the 3 
groups of animals, Type 1, Type 2, and Types 3 to 27, was approxi- 
mately the same. 

Histological sections from the lungs of 6 animals infected with 
Type 1, 5 with Type 2, and 8 with other types, were made and 

3 Personal communication. 
4Dick, G. F., and Boor, A. K., J .  In fec t .  Dis., 1937, 61, 228. 



exaniiiiccl for the ;mimiit o f  c(Ieina i i i  the tissue, the amount of 
rccl-cell infiltration into a l~eol i ,  tlie iiiiiii1)cr o f  alveoli conipletely filled 
with cellular exudate, necrosis o f  l)uIiii( mary pareiichyiiia, aiicl the 
sc\-critJ- oi broncliitis. So significant differences could be attrihuted 
to the t p c  o f  lmeuiiiococcus producing the experinieiital lesion. It 
is iiot atl\-isahle to place too much cmphasis on the histopathology 
Ixcause of the liiiiitctl iiuiii1)c'r of iiiicctccl Iuiigs studied. 

Tlicre \\-as coniplcte lack of agi-ceniciit iii tlie titcr of "toxins" as 
prq)arecl 19- Ihirde. I!arret aiid C;I;isseiis and the severity of the 
esl)criiiiciital lesions. For exaniple, in the third group of rats, seen in 
Tahle I. the mortality o f  those iiioculated with pneumococci which 
yiclcletl a stronger than average "toxin" was 0% : for the strains 
produciiig a weaker tlian average "toxin", 16% ; a i d  tlie mortality 
procluced by organisms with toxins ha\-ing nild's equal to the average 
nilcl ivas 83%. 
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Influence of Lactogenic Preparations on Mammary Glands and 
Time of Vaginal Opening in Young Rats." 

In studying the cycle-inhibiting action of lactogenic liornioiie in 
the rat, it has been of interest also to observe changes brought ahout 
indirectly I))* this hormone on the nianiniary apparatus. Previously, 
it had ke i i  s1ioiviiL that crude anterior lobe extracts (now known to 
have a high lactogenic hornioiie contcnt ) caused lobular mammary 
developiiiciit in iiornial but not oijphorectomized rats. This sug- 
gested an indirect stiniulation of tlie mammary gland by a pituitary 
factor acting possibly through tlie luteal tissue often induced in excess 
by such cstracts. More recent ivo~-1;" 0 1 1  tlie li!-popli~sectoniized rat 
has iiidicated that whereas the fnllicle-stimulating aiid luteinizing- 


