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Tuberculous Infection in Animals Prevented from Developing 
Hypersensitivity. 

RICHARD H. FOLLIS, JR. (Introduced by Arnold R. Rich.) 
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Several investigators' have shown that guinea pigs rendered hy- 
persensitive and immune with attenuated tubercle bacilli can be de- 
sensitized with Koch's Old Tuberculin (O.T.) without loss of their 
immunity. The present study was begun with the object of investi- 
gating the effect of preventing the development of hypersensitivity 
in experimental tuberculous infection. Since beginning these ex- 
periments Willis and Woodruff* have reported investigations of like 
nature, with the conclusion that preventing the development of hy- 
persensitivity made animkils unusually susceptible to tuberculosis. 

Our first series consisted of 16 adult male guinea pigs. Half were 
given 1 cc undiluted O.T. subcutaneously daily for 10 days and 
2 cc daily thereafter until death. The remaining 8 received nothing 
and served as controls. On the 4th day all were inoculated in the 
groin with 0.1 cc of a suspension of a virulent strain of human type 
tubercle bacilli (5-6 organisms per oil immersion field). Intracu- 
taneous tests were made with 20 nig O.T. a t  20 and 37 days and 
with a suspension of living bacilli 40 days after infection. All 
treated animals gave negative reactions while the controls gave posi- 
tive reactions to the tuberculin and characteristic Koch phenomena 
to the bacilli. At autopsy no differences were found grossly or 
microscopically in 5 treated animals and their controls dying in the 
4th week. Little caseation was found in either group. However, in 
the 3 remaining treated animals living to the 42nd day, there ap- 
peared lesions of an extraordinary nature. In the lungs, many al- 
veoli were packed with polymorphonuclear and mononuclear leuco- 
cytes together with enormous numbers of acid-fast bacilli. The 
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liver and spleen oi these animals revealed relatively few bacilli in 
comparison. No such lesions were found in the controls. These 
changes are similar to those described by Willis and Woodruff.' 

Series I1 consisted of 61 animals living 36 to 80 days. Eighteen 
were treated with daily subcutaneous injections of O.T. from the 
day of infection on, half receiving 1 cc and the rest 2 cc each day. 
Twenty-two were treated with injections of 10% glycerin in saline 
(since O.T. contains glycerin), 10 receiving 1 cc and twelve 2 cc 
each day. Twenty-one received daily injections of 0.9% saline, 11 
receiving 1 cc and ten 2 cc. The infecting dose in this group was a 
suspension containing about 20 organisms per oil immersion field. 
All were tested intracutaneously with O.T. (10 mg in controls 
and 100 nig in O.T. treated), and with heat-killed bacilli, a t  varying 
intervals, while 2 from each group received live bacilli intra- 
cutaneously 56 days after infection. The 0.T.-treated animals 
gave consistently negative reactions Imth to tuberculin and to bacilli 
while the 2 control groups reacted strongly to tuberculin and gave 
necrotic Koch phenomena with the Ixtcilli. 

Microscopically there was a distinct tendency for lesions in the 
0.T.-treated animals to lx less caseous than in control groups. How- 
ever, in lmth the O.T. and glycerin treated groups, the extent of the 
lesions in lungs. livers, and spleens was definitely greater than in the 
saline controls. .Areas of pneumonia containing great numbers of 
acid-fast bacilli, such as were seen in Series I, were observed in 7 of 
18 0.T.-treated animals (living 37, 37.43,49, 55 ,  67, and 68 days). 
However. 6 of 22 glycerin (living 37, 49, 54,  60, 6 5 ,  and 73 days) 
and 3 of 21 saline controls (living 39. 52. and 62 days) also showed 
the same change. Willis and Woodruff' found this lesion in only 
tuberculin treated animals but their controls received nothing, in con- 
trast to the daily injections of glycerin and saline in our animals. 
Since in the present experiment hypersensitive controls showed the 
lesion with marked proliferation of ixxilli,  and since many of the 
non-hypersensitive 0.T.-treated animals failed to show this lesion, 
it seems that the lack of hypersensitivity does not play a r6le in 
producing it. 

It seems that some change occurs in certain of the animals receiv- 
ing daily injections which either inhil~its the development of their 
ability to prevent the multiplication and to destroy the bacilli (re- 
sistance, immunity) or else interferes with this mechanism when it 
has developed. \Ire have considered that the administration of gly- 
cerin might be a factor, for Long and Vorwald' found that tubercle 
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bacilli grew more .profusely in rats receiving glycerin, than in un- 
treated ones. Since 3 of the saline treated pigs showed the enormous 
numbers of bacilli, glycerin cannot be the only factor. The extra- 
ordinary proliferation of bacilli in the lungs in contrast to that in 
the spleen and liver, and also the fact that the bacilli growing in the 
lung produce much less necrosis than those introduced intracutan- 
eously. are perplexing phenomena. Further studies of these points 
and of the a n t i t d y  titer in the various groups will h reported later. 

Szrmtiurry. When guinea pigs were infected with virulent human 
tubercle bacilli and prevented from becoming hypersensitive by daily 
subcutaneous injections of O.T., some developed pulmonary lesions 
teeming with liacilli. However, some of the control animals, denion- 
strated to be hypersensitive. showed identical lesions. It is. therefore, 
concluded that the development of lesions of this type is dependent 
on factors other than a lack o f  hypersensitivity. 
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\Vhenever a substance or some experimental procedure produces 
a decrease in ketosis, it is of some importance to determine whether 
this effect is due to a decrease of ketone body production by the liver 
(nrrfikefogciwsis), or to an increase in ketone M y  utilization by 
the muscles (kefolysis)  . Particularly is this significant in consider- 
inc the influence of glucose administration.’ 

In a series of recent studies. we could obtain no evidence that glu- 
cose can accelerate the rate of ketone utilization by the muscles of 
normal rabbits’ or by the perfused dog heart.3 However. the in- 
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