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the selector switch so that the sensitivity of 
the galvanometer can be adjusted. 

After calibration, this circuit will measure 
the differences between the temperatures of 
the rats and that of the reference bath to 
~ 0 . 0 5 " O .  Each junction inust be individual- 
ly calibrated and will serve during daily use 
for about 10 days, failure being caused by 
rusting of the iron wire near the tip. 

Specially designed potentiometers for use 
with iron-constantan thermocouples and con- 
taining automatic reference junction com- 
pensators are available commercially. In- 
struments of this type will afford greater 
convenience of measurement, but less sen- 
sitivity, than the circuit which has been 
described. 

For use, the junctions are lubricated and 
inserted rectally to a depth equal to the 
length of the catheter tubing, and the end 
of the steel spring is firmly fastened with 
adhesive tape to the base of the rat's tail, 
which is first covered with a layer of gauze 
to minimize irritation. The adhesive tape 
is then covered with a piece of 40 mesh brass 

gauze (about 2% X in. after the edges 
have been doubled over) which is held in 
place with 2 or 3 turns of wire. 

After insertion of the thermocouples, the 
rats are returned to their cages, and the first 
readings may be taken about 30 minutes 
later. The junctions may be left in place 
for considerable periods of time. In  the se- 
verest test to which the apparatus has been 
put, the temperatures of 9 rats were taken 
over 10 7-hour periods during 13 consecu- 
tive days. When the rats were sacrificed 
at the end of this time no lesions of the 
rectum or anus were found. Temperatures 
taken on a typical day are presented in Fig. 1. 

Summary. 1. An apparatus for the meas- 
urement of the rectal temperatures of rats 
while they are free in their cages has been 
described. 2 .  .4n observed instability of read- 
ings which was presumably caused by reduc- 
tion of heat loss or by excitation is akoided 
with this technic. 3. Typical results ob- 
tained at intervals during the day have been 
presented. 
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It has been shown1t2 that halogenized 
phenols and especially p-chloro-xylenol (3 .5-  
dimethyl, 4-chlorophenol, referred to subse- 
quently as CX), and its derivatives exert a 
chemotherapeutic effect in man, in urogenital 
and general septic infections. Because of 
local irritation large amounts of these sub- 
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stances cannot be administered parenterally. 
We have, therefore, availed ourselves of ex- 
perience gained in estrogenic hormone thera- 
pyli and applied CX percutaneously . Concur- 
rently, CX is introduced rectally. In  this 
paper it will be shown that free CX appears 
in blood of patients treated with CX by 
various routes of administration. CX was 
determined in blood according to Zondek et 
aL4 

:: Zondek, B., Xlin. Wschr., 1929, 4-8, 2229; 

4 Zondck, B., Shapiro, €3.: aid Hestriii, S., 
Schws. Mad. Wschr., 1935, 65, 1168. 
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1. C X  in blood after intramuscular injec- 
tion. A 10% solution of CX in olive oil con- 
taining 2 % anesthesin was employed. Other 
vehicles proved unsatisfactory. Doses of 10- 
20 cc (1  and 2 g CX respectively) were in- 
jected intragluteally into 12 healthy and dis- 
eased subjects. The blood was analyzed 2 
to 6 times during the 48 hours following ad- 
ministration of the drug. In  3 cases no 
demonstrable amount of CX was found in the 
blood following administration of 1 g of CX. 
but in the other cases 1 mg% of CX was 
found 2-4 hours after the injection. The 
highest value found was 4 mg”/. 12  hours 
after injection in a case of hepatitis. With 
2 g CX the blood content of CX was higher. 
In one case, 1.2 mg% was found 1 hour after 
injection, in 2 other cases 1.5 mg% and 3 
mg% respectively 2 hours after injection. 
.4fter 24 and 36 hours a concentration of 1 
mg% was still demonstrated, whereas after 
48 hours the blood contained no CX. 

2 .  Gastro-intestinal or rectal absorption of 
CX. a. Stomach. CX on the tongue pro- 
duces a numb sensation followed by burning. 
‘The oral administration of large quantities 
of this substance is therefore difficult. In 
one case it was possible to administer 10 g 
o f  CX dissolved in oil by this route without 
untoward after-eff ects. Blood analyses in 
this case gave the following results: after 1 
hour-2 mgO/o; after 24 hours-1.4 ma%; 
after 48 hours-0.  The blood concentration 
of CX after oral administration of 10 g 
does not exceed that obtained following intra- 
muscular administration of 2 g of CX. We 
assume that this is due to removal of CX 
from the alimentary tract by the vena portae 
to the liver where by combination with 
glucuronate and sulfate it is rapidly inac- 
t iva ted . 

b. Rectum. CX in 10% oil solution with 
2% anesthesin can be administered rectally 
without injurious effect. Doses of 20 cc were 
administered once and twice daily, with a 
narrow catheter, backflow being prevented by 
closing the catheter with a clamp. Three 
patients were treated in this way. Follow- 

2 Liver inactivates CX as w i l l  be reported elsc 
where. 

ing administration of 2.0, 2.5 and 4.0 g by 
this route, the following blood values were 
recorded: after 2 hours-traces, 1 mg% and 
3 mg% respectively; after 24 hours-1 mg% 
and traces in the other cases; after 48 hours- 
traces in all 3 patients. 

3.  Percutaneous administrution. Prelim- 
inary experiments indicated that large 
amounts of CX (10-30 g per day) can be 
administered percutaneously to man with no 
toxic effect. Eleven patients were treated 
percu taneously with 40 % CX in alcohol-oil 
solution prepared by dissolving 100 g of CX 
in 100 cc ethanol and then adding an equal 
amount of olive oil gradually under continu- 
ous agitation. The results show that follow- 
ing percutaneous administration of a dose 
of 2 g, CX did not appear in demonstrable 
amount in the blood. After 5 g, traces were 
found, and after a dose of 8 g, 1 mg% CX 
was found after 3 hours, and 4 mg% after 
24 hours. Following administration of larger 
doses (20 g), 4 mg% 8CX was demonstrable 
in the blood within one-half hour of the 
application and 1 mg% was still demonstrable 
in free form even after 72 hours.$ 

CX is thus resorbed by the skin, passes 
thence into the blood, and persists there for 
considerable periods of time. The prolonged 
presence of CX in the blood can probably 
be ascribed to the slow absorption of CX from 
the skin which thus acts as a depot. 

4. C X  in the skin. In  conclusion it is of 
interest to note that skin treated with CX 
solutions or ointments remains sterile for 12  
hours, a finding which in view of the known 
high disinfectant potency of CX is not un- 
expected. In performance of gynecological 
operations (Z.) the skin of the hypogastrium 
was vigorously anointed with 40% CX in oil- 
alcohol-solution 2-16 hours before operation. 
In one case 500 cm2 of the skin was anointed 

~ ~~~ . 

$ Unfortunately, we wcrc unablc t o  carry out 
similar experiiiients with CX-ointment, as our 
original American lanolin material was exhausted. 
In view of the greater bacteriostatic power of 
blood of patients who had received this CX- 
1:inolin : is  cwmpared with patients treated with 
( IX-oil-alcohol solution it  yeems possible that the 
cwncei1tr;ltioii of CX in tho blood of these patients 
w;1s correspondingly higher. 
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with 4.0 g C S  2 hours before operating. Dur- 
ing operation 3 cm2 of skin and subcutaneous 
tissue was removed and later analyzed. With- 
out subcutaneous tissue it contained 2.5 mg 
CX, i.e. 10.4% of that applied to the area. 
In another case treated with 4.0 g CX on an 
area of 450 cm2, 0.3 mg CX was found 15  
hours after the inunction in 2.0 cm2 skin, i.c. 
1.7% of the CX applied. I n  the subcutanuis 
adipose tissue only 1-2 mg per g tissue were 
found. The findings show that CS pene- 
trates into and through the skin. 

The presence of free p-chloro- S2rmnzat.y. 

sylenol (CX) in the blood shows that this 
substance is resorbed after parenteral, oral, 
rectal. as well as percutaneous application. 
Only 17. of the amount of CX applied was 
detected in the blood. In percutaneous treat- 
ment, the skin acts as a depot from which 
CX is slowly resorbed into the blood, and as 
ii ri.sult a prolonged circulation of CX in 
aclive form in the blood is obtained. The 
pro!mged circulation of CX in the blood in 
active form following different routes of ad- 
ministration renders its chemotherapeutic ef- 
ficacy i n  man comprehensible. 


