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'Lincomycin' Treatment of Staphylococcal 
Infection at High Altitude 

EXPERIMENTAL data previously reported1 • 2 indicate 
that exposure to simulated altitudes of 18,000 or 35,000 ft. 
reduces the resistance of mice to infection caused by 
respiratory challenge with airborne Klebsiella pneumoniae. 
This effect was most marked in mice kept at 35,000 ft. 
for 1 or 14 days. 

In the present studies the resistance of mice to Staphylo
coccus aureus and the efficiency of antibiotic treatment at 
35,000 ft. were determined. 

The gaseous environment used consisted of 85 per cent 
oxygen and 10 per cent carbon dioxide. At reduced 
pressure, 179·3 mm Hg, this environment corresponds to 
sea-level-equivalent partial pressure of oxygen (pO 2 = 152) 
and elevated partial pressure of carbon dioxide (pCO 2 = 
17·3). The temperature in the chamber was maintained 
at 22° ± 1 ° C at relative humidity 50 per cent. 

Table 1. MORTALITY OF MICE INFECTED WITH s. aureus 
Duration of 

exposure 1 x LD,0 

(days) Ambient Altitude 
3x LD., 

Ambient Altitude 
lO0xLD., 

Ambient Altitude 
3 5/10* 7/10 
7 4/10 4/10 

7/10 9/10 
6/10 8/10 

9/10 10/10 
9/10 9/10 

14 5/10 4/10 
30 5/10 4/10 

8/ 10 4/10 
7/10 7/10 

9/10 9/10 
10/10 10/10 

Mean % 47·5 47·5 70·0 67·5 92·5 95·0 
• Dead/total. 

Swiss albino mice were kept in this environment con
tinuously for up to 30 days. At various times they were 
challenged intraperitoneally with virulent S. aureus, 
strain 284 (UO-76). The dose concentrations of S. aureus 
were 1, 3 and 100 Ln 50 per injection. The data summarized 
in Table 1 show that no differences were observed between 
the mortality of mice kept at 35,000 ft. and that of control 
mice kept at ambient environment. 

To study the efficiency of antibiotic treatment, Swiss 
albino mice exposed to 35,000-ft. altitude for 3, 7, 14 and 
30 d ays were infected intraperitoneally with 100 Ln50 

units of S. aureus 284. 'Lincomycin' (the Upjohn Com
pany) was selected as the antibiotic and was injected 
subcutaneously at three dose-levels : 0·5 on.0 , cn.0 

(median protective dose), and 3 cn. 0 • The 'Lincomycin' 
treatment was initiated within 30 sec after inoculation 
with S. aureus and was repeated on three consecutive days 
for a total of four injections. 

T a ble 2. EFFECT OF 35,000-FT. ALTITUDE ON 'LINCOMYCIN' TREATMENT 
OF STAPHYLOCOCCAL INFECTION 

Duration S. aureus 
of Control 0·5 CD,0 CD., 3•0 CD,. 

exsosure Am- Alti- Am- Alti- Am- Alti- Am- Alti-
( ays) bient tude bient tude bient tude bient tude 

3 90* 100 20 70 10 50 10 10 
7 90 90 20 60 20 40 20 10 

14 90 90 41 59 28 34 6 16 
30 100 100 20 30 10 30 10 15 

Mean % 92·5 95·0 25·2 64·8 17·0 38·5 11·5 12·8 
• Percentage mortality. 

Table 2 summarizes the results. Trea tment with 
'Lincomycin' at 0·5 On50 or 1 cn. 0 level was less effective 
in reducing the mortality of the altitude-stressed mice 
than of the control mice. At the 3 cn.0 concentration of 
'Lincomycin' this difference was absent. The duration of 
exposure of the mice to the elevated altitude also affected 
the therapeutic value of the antibiotic. Increased mor
tality was observed in mice kept at altitude for 3 and 7 
days. At 14 days the mortality was still higher than in the 
controls. At 30 days the mortality was almost the same in 
both experimental groups. 

For statistical analysis (' t' test ) the data from ambient 
and altitude experiments were pooled irrespective of the 
level of antibiotic or the duration of exposure. The 
differences in mortality between the two groups were 
significant at P < 5 per cent. 

From these explorator.1 experiments it appears that the 
efficiency of 'Lincomycin' therapy of staphylococcal 
infection is reduced when the host is kept at an altitude of 
35,000 ft. for up to 14 days. 

W e thank Dr. J. Grady, the Upjohn Company, for t-he 
samples of 'Lincomycin' used in this work. 
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GENETICS 

Paucity of Albumin Variants in Man 
PLASMA albumin in mammals is a protein of molecular 

weight about 69,000 and consists of a single kind of poly
peptide chain1 • Until recently, the only genetic variants 
of this protein recognized in any mammal have been the 
very rare cases of 'bis-albuminaemia' in man2 • 3 • However, 
it has recently been reported•· • that some breeds of horses 
and zebu cattle are polymorphic (as defined by Ford•) 
for electrophoretically different albumins, and these find
ings have prompted me to enlarge and record some data 
indicating that certain human populations are not simi
larly polymorphic. This conclusion is to be anticipated 
from the fact that- filter-paper electrophoresis of human 
plasma has been carried out routinely in clinical labora
tories all over the world for more than a decade with only 
a few cases of bis-albuminaemia being reported, even 
though this condition gives a conspicuously abnormal 
electrophoretic pattern with two well-resolved compo
nents. In this context one may note that starch-gel, 
which has now widely replaced filter-paper as supporting 
medium, is not more sensitive than filter-paper for the 
study of albumin in undiluted plasma, because the large 
quantity of albumin present distorts the electric field in 
the gel, leading to reduced resolution. However, as noted 
also by Ashton•, multiple albumins can be very sharply 
resolved in starch gels if the plasma is diluted, and the 
present survey is based on this technique. 

Plasma or serum specimens, diluted 10-fold with dis
tilled water, were examined by one-dimensional starch gel 
electrophoresis in discontinuous buffer systems at pH 8·6 
and pH 5·17• 8 • Each gel contained, as a control, a sample 
of IO-fold diluted serum from a known case of bis-albumi
naemia, in which the mobility difference between the 
usual (faster) and unusual (slower) components is probably 
due to two charge units•. The separations obtained were 
such that a difference as grea t a s or greater than one
quarter the magnitGde in tho control would have been 
recognized with certainty. 

Seven hundred and forty- eight, specimens were i-xam
ined, without a single variant being recognized . The 
specimens came from the following populations: Glasgow 
hospital patients, 548; South Indian leprosy patients, 50; 
East African Karamojo, 50; West African Yoruba, 50; 
New Guinea Highlanders, 50. Of the Glasgow sample, 
202 were collected in 1961 and were analysed at pH 8·6 
only; the remainder were collected and analysed in 1965. 
The South Indian sera were collected in 1964, and the 
other foreign samples were collected earlier. All the sera 
had been stored frozen, the oldest of them for about six 
years. 

These results show that the observed frequency of 
unusual alleles determining net charge differences in 
hwnan plasma albumin is less than 0·001 in a Glasgow 
population, and less than 0·02 in some other populations. 
In another random survey an allele frequency of about 
0·0005 was obtained in a largely Norwegian population•. 
Consideration of the work of routine clinical laboratories 
and of other research workers suggests that these values 
are much higher than the real values. It thus appears that 
man is not polymorphic (sensu strictu) for alleles detectable 
via electrophoresis at the structural locus for albumin. 
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