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Many facets of tumor metabolism have 
been investigated, leading to the conclusion 
that demonstrable alterations of aerobic and 
anaerobic respiration exist in malignant cells 
(1-2).  Yet little attention has been paid to 
the physiologic aspects of oxygen transport 
and supply in tumor tissue. Thus i t  seemed 
appropriate to investigate the parameters of 
tumor tissue oxygen tension, and study the 
mechanisms of its control. 

In  the past, tissue oxygen tension has been 
mainly estimated from the oxygen content of 
arterial and venous blood. This method, lim- 
ited to organs whose rate of capillary circula- 
tion can be measured accurately, leads only 
to gross estimates of tissue oxygen tension 
changes, and is generally unsuitable for most 
malignant tumors because of the difficulty of 
obtaining representative samples of venous 
blood. Before the introduction of the plat- 
inum oxygen cathode, the nearest approach to 
a satisfactlory method for measuring oxygen 
tension in intact tissues was the one in which 
gas bubbles, introduced into a tissue, were al- 
lowed to come to equilibrium in respect to 
oxygen, and the gas then withdrawn and 
analyzed(3). This method is prone to large 

*Suppo~tec€ in *part by USPHS Grant C-1737 
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errors due to compression of surrounding ves- 
sels, it cannot measure rapid changes of pOz 
nor is it applicable to estimation of oxygen 
tension of small volumes of tissue. 

The platinum oxygen cathode: described by 
Davies and Brink(4): has been used exten- 
sively for rapid estimation of oxygen tension 
in intact skin ( 5 ) ,  heart (6)  and muscle( 7). 
A description of the basic instrumentation and 
the physiologic variables applicable to its use 
in skin has been given by Montgomery and 
Horvitz( 5). 

Method. Cutaneous oxygen tension was 
measured in vivo by means of the open type 
oxygen cathode( 5) .  The diameter of the ex- 
posed platinum surface was approximately 
200 p. In order to minimize variations in 
blood flow, all measurements were performed 
in a warm room (temperature 28' to 3OOC) 
and comparative pOz determinations of ab- 
normal m d  adjacent normal skin were per- 
formed simultaneously. The electrodes used 
were calibrated against each other in saline 
(equilibrated against air) to be certain that 
the platinum surfaces exposed were compar- 
able. Three or more consecutive values (ob- 
tained by re-insertion of the electrodes into 
adjacent 'tumor and normal skin sites respec- 
tively) were averaged and compared to each 
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FIG. 1. 

Biopsies were taken from the areas 
examined to rule out the possibility of locd 
necrosis at the electrode insertion sites. Each 
of a pair of electrodes was used alternately in 
normal and in abnormal skin, so as to further 
rule out any fixed inherent error. 

Apparatus. Platinum microelectrodes were 
made according to the technic described by 
Montgomery and Horvitz(5), but using 32 
gauge, 90% platinum-10% iridium wire. A 
silver-silver chloride indifferent electrode was 
used to complete the circuit. All readings 
were taken with an applied DC voltage of 
-0.6 volt, and the current obtained from 

the electrode system amplified by a specially 
designed push-pull DC amplifier and fed into 
a Speedomax xl-x2 recorder. Skin tempera- 
ture was measured simultaneously in some ex- 
periments by means of a thermistor needle 
(inserted into the experimental site) driving 
the xz pen of the recorder. All results were 
expressed in terms of arbitrary units, each 
unit corresponding ,to a current of 3 x 
ampere. 

Technic. Patients were placed on a bed 
in a constant temperature room kept between 
28" and 30°C. Electrodes were inserted into 
the lesions to be studied and into the normal 
appearing, immediately adjacent skin. The 
circuit was completed by a finger dipped into 
a beaker of saline containing the silver-silver 
chloride anode. Three p O z  readings were 
taken at each electrode insertion after equi- 
librium had been established (denoted by 
stabilization of electrode current). The elec- 
trodes were then re-inserted and the pro- 
cedure repeated. 

Results. 1. Oxygen tension of normal skin. 
In over 600 individual measurements of the 
oxygen tension of the normal skin of more 
than 200 patients, it was found that, provided 
goad blood flow was present, electrode cur- 
rents exceeded 15 units (4.5 x amp.). 
While there existed marked individual and 
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ships of our observations to the hypoxia the- 
ory of carcinogenesis and to tumor radiosen- 
sitivity are discussed. 

The author is indebted to Dr. Werner Noel1 of the 
Department of Anesthesiology, Roswell Park Mem- 
orial Institute for invalusble help, constant interest 
and stimulating suggestions. The amplifying and re- 
cording systems used in these experiments were de- 
signed and (built by Mr. George Peirce of the Rolbi- 
nette Foundation, Hospital of the University of 
Pennsylvania, Philadelphia. 
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One of the oldest and most important ques- 
tions on the mechanism of fat absorption is 
the degree of absorption, if any, of unhydro- 
lyzed triglycerides ( 1 ) . Several years ago this 
laboratory published results of 'a study of 
absorption of C14 glycerol labeled conjugated 
trilinolein(2). Only about 60% of the la- 
beled glycerol appeared in the lymph fat. It 
was concluded, therefore, thcat at least 40% of 
ingested triglycerides were completely hydro- 
lyzed. The relative amounts of labeled gly- 
cerol in the stturated and unsaturated tri- 
glycerides of lymph fat after ingestion of mix- 
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tures of labeled fat with unlabeled saturated 
triglyceride, led to the conclusion that the re- 
maining 60% of the ingested triglycerides 
were absorbed as monoglycerides. 

The design of the above experiment was 
such that the absorption of relatively small 
amounts of unhydrolyzed triglycerides could 
not have been detected. The present study is 
an effort to determine more accurately if small 
amounts of unhydrolyzed triglycerides may be 
absorbed. 

Methods. If a mixture of 10% saturated 
triglyceride and 90% unsaturated triglyceride 
are completely hydrolyzed and resynthesized 
by random distribution, the resultant fat will 
contain 0.1 % saturated triglycerides. Any 
saturated triglycerides in the resultant fat 
above 0.1% will be equal to the quantity of 


