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marked increase in turbidity. At weekly intervals, over a period 
of 11 weeks, 20 cc from each flask were passed through a Seitz fil- 
ter under a pressure of about 20 mm of mercury. Just immediately 
preceding filtration, preparations were made and stained to deter- 
mine morphological features and acid-fastness of the bacilli. Two 
cc portions of the filtrates were transferred to glycerine-agar slants 
in tubes plugged with paraffined cotton and topped with tinfoil to 
prevent drying of the medium, and incubated at 37.5"C. At no time 
was there macroscopical or microscopical evidence of growth over 
the entire period of observation ( 3  months). 

Su,mmary. It would appear from the work of others that a fd- 
trable form of B. Zeprce exists in vivo for the respective bacilli of 
human and rat leprosy, since in vitro growth is said to have occurred 
from the cultured filtrates. Employing filtrates of cultures of B. 
lepra chrome (Duval) we have been unable after repeated attempts 
to demonstrate a filtrable stage of this microijrganism. 
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Variations in Pulmonary Vital Capacity in Health: Daily, 
Seasonal, and at Moderate Altitudes. 

FRANK L. APPERLY. (Introduced by H. B. Haag.) 
From the Department of Pathology, Medical College of Virginia, Biohmond. 

A .  Daily and Seasonal Variations. Occasionally writers draw 
various deductions from small alterations in the vital capacity of 
their patients. Anyone, however, with any experience in spiromet- 
ric work is aware of the daily variations in healthy people, which 
may amount to several hundred ccm. These are usually disregarded 
or explained as due to temperature and pressure. I am not aware, 
however, of any observations of such variations over prolonged 
periods. 

When air is taken into the lungs it is not only heated to a tempera- 
ture close to that of the body but it becomes charged with water 
vapor. When this air is expelled with all the forces of expiration 
into a spirometer at ordinary room temperature and pressure we 
would expect : (a )  A contraction of volume with perhaps condensa- 
tion of water vapor resulting in a spirometric reading less than the 
true vital capacity, an error which would increase with falling tem- 
peratures, and (b) the final volume of the mass of air forcibly ex- 
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pelled into the spirometer to vary inversely as the atmospheric pres- 
sure opposing its expulsion. 

Observations of vital capacity (largest of 3 trials), laboratory 
temperature and barometric pressure were made several times each 
month for a year in 2 individuals, and for a part of the year in 6 
others. Fig. 1, showing the results over a period of 7 months, is 
typical of all. (These observations were made in Melbourne, Aus- 
tralia, hence the inversion of the temperature record between Feb- 
ruary and August.) 

(1) The daily and the general directions of the vital 
capacity curve follow that of the temperature curve, swinging down 
in winter to rise again the following summer. This is not in agree- 
ment with the statement of Griffith, et d.,' that "neither the vital 

Results. 

FIO. 1. 
Variations in pulmonary vital capacity, barometric presaure and temperature 

over a period of 7 montha in one subject. Curve B representa the resulta after 
correction of curve A for temperature and barometric pressure. 

SGriBth, F. R., Pucher, G. W., Brownell, K. A., Kline, J. D., and Carmer, 
M. E., Am. J .  Phyeiot., 1929, 89, 556. 
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capacity nor the respiratory rate . . . . has a seasonal variation.” 
(2) The daily vital capacity volumes vary inversely as the baromet- 
ric pressure, these two curves being almost the mirror image of each 
other. ( 3 )  When we correct for variations due to temperature and 
pressure, reducing all volumes to standard conditions, ( O O C  and 
760 mm Hg) we find the volume curve levels off at about 35001+50 
ccm. It is probable that these variations are due entirely to experi- 
mental error, since the shape of the curve is now entirely independent 
of temperature or pressure, i. e., there cannot be any real changes in 
lung capacity due to either of these factors. This is in contrast to 
our results in section B, below. 

B. Yariutiort at Moderate Altitudes. A number of observations 
were also made on a group of 4 individuals before, during and fol- 
lowing a one-day visit to an altitude of about 3000 feet, and on an- 
other group of 6 people during a 9-day sojourn at 6000 feet. The 
journeys were made by automobile, partly to avoid possible errors 
due to exercise and fatigue. The same spirometer was used on all 
occasions. Since the 2 groups were partly composed of different 

FIG. 2. 
Variations in pulmonary vital capacity, barometric pressure and temperature 

at sea-level, 3000 feet and 6000 feet respectively, in one subject. (Note that t h e  
divimona of the barometric scale correspond to 50 mm Hg, i. e., are 10 times 
those in Fig. 1.) 








