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of the “supernate” is 7 times that of the 
“granule fraction”. In contrast the tumor 
influencing activity in the “granulle fract<ion” 
is slightly higher than that of the “supernate 
fraction”. (Table 111). These findings indi- 
cate that the “lyrnphosarcmna factor” is not 

Summary. A factor has been djemonstrated 
in testis extract wh,ich inhibits the growth of 
a transplanted lymphosarcoma in AKm mice. 

This $actor is of unknown mture, but ap- 
pears to be different from the Duran-Reynals 
spreading factor. 

identical with the spreading factor (hyaluroni- 
dase) . E ~ ~ ; ~ ; - ~ ~ ~ ; -  P.S.E.B.hl., 1949, 71, 
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Ethyl Carbamate (urethane) has been 
shown to be a useful agent in the treatment 
of wound infections.lJ When extensive 
wounds or large areas of intact skin ape ex- 
posed to the prolonged application of 10% 
uretham solution2 about 20 to 30% of the 
patients treated develop nausea and vo’mit- 
ing. This suggests ‘that the drug is absorb& 
through open wounds and normal skin sur- 
faces. The nausea and vomiting reported by 
Houre and Weinstein,2 and Howel in urethane 
treated wound infections and by Paterson et 
d. in leukemia patients) receiving the drug 
by mouth3 appeared to be benign in nature. 
However, because the treatment of human 
wound infections requires prolonged exposure 
to large amounts of this drug, experiments 
were conducted to investigate its effect on the 
organs of animals treated with similar doses. 

-4 group of 10 guinea pigs was given lethal 
amounts o i 11 r ethane administered intr aperi- 
toneallj- in rapidly ascending doses over a 
short period of time (Table I, Pigs 1-10}. 
The gross and histological tissue changes were 
compared with those of a second group of 10 

+ This study was aided by the President’s Fel- 
lowship of Brown University. 

I E.Iowc., P. \V.. C~hrg..  Gym. and Obst., 1948, 
N’?. $2.5. 

2 HO\YC, C‘. If-., and Weinsteiu, L., Surp. ,  Gynec. 
alid Obst., 1947, 81, 913. 

3 Patewon, E., Thomas, 1. A., Haddow, A., 2nd 
Watkiiison, J. M., Lancet, 1946. 1, 677. 

__ - ____-__ __ - - - - 

animals receiving daily subcutaneous injec- 
tions of urethane in dosages simulating those 
used in Ithe topical treatment of infected 
wounds in man (Table 11, Pigs 14-23). Hyp- 
notic effects ranging frolm drowsiness and 
ataxia to teminal anesthesia were noted,. Some 
animals recovered and ate heartily after 8 
hours of complete anesthesia. In  the treat- 
ment of a large infected wound a person is 
exposed to a maximum of 60 g of urethane 
per day, a1thcqg.h only a fraction of this is 
zbsorbed due to loss in dressings. Thle animals 
in Group I1 received 0.1 g per 100 grams of 
body weight per day for 28 consecutive days 
which is about twice as long as the average 
duration of therapy in 39 urethane treaked 
patients.” This is comparable to the maximal 
dosage used in man, and it was given sub- 
cutaneously to insure complete absorption. 
Dosages were corrected weekly for fluctuations 
in weight. Control animals (Table I, Pigs 
11-13; Table 11, P4igs 24-26) received cor- 
responding amounts by volume of normal sa- 
line. Diet consisted of Purina chow, lettuce 
and cabbage. All animals in Group I1 gained 
weight and at the end of the experiment were 
healthy and had lustrous silky coats. They 
were killed on the 29th day. 

Examimtim of the organs was made im- 
mediiately after dlmth. Sections were fixed in 
5 % formaldehyde solution, imbedded in par- 
affin and stained with hematoxyh emin. 
Brain, striated muscle, myoardiufh, lungs, 
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Pig So. Initiul wt, g Tot:il So. daily inj. Total dose, g Final wt, g 

14 442.0 - .> 8 13.81 581.6 
13 3,; 3.2 a()* P.19 468.4 

17 344.5 '8 117.47 432.1 
18 412.9 '8 13.23 328.3 
19 399.0 28 12.44 492.4 
20 33S..i 78 10.91; 412.2 
'31 391.2 23 12.19 503.7 
22 441.5 28 13.82 656.6 
23 274.1 98 9.67 440.5 
24 t 434.4 28 1.18$ 563.7 
25 t 392.4 28 1.1 @$ 558.1 
26t 39 0.4 28 1.18$ 514.1 

- __.. - __ - - ~ __ - - - - __ __ . 

16 3 9 6.7 ;p 8.46 393.4 

* Injections omitted after 20th da-j- clue to development of pneumonia. Animal recovered. 
t Saline treated control. 
$ Grams of NaCl. 

liver, spleen, pancreas, kidneys, adrenals and 
gonads were examined. 

Findings. Only the significant changes are 
described. In the group of animals submitted 
to intraperitoneal injections of lethal doses of 
urethane (Group 11) there was congestion in 
the lungs, liver and spleen and occasionally 
in the kidneys. Vascular changes character- 
ized by endothelial swelling and desquaniation, 
mural edema and1 extravasation of plasma and 
formred blood elements into the surroundhg 
tissues were occasionally present. Cytoplas- 
mic vacuolization was observed in the hepatic 
cells and glandular epithelium of the renal 
tubules. -4 striking hyperplasia of mesenchy- 
ma1 cells was noted in the lungs and spleen 
and to a lesser degree in the myocardium and 
liver. Frequent hepatic cell changes consist- 

ing of an increase in fat droplets, cytoplasmic 
swelling and rarefaction were present. The 
central lobular cells in 3 a n i m a l ~ ~ * ~ J *  dis- 
played loss of cellular outlines. The kidneys 
revealed no glomerular damage. There were 
hemorrhages in the cortex and medulla in 
animals 2 and 9. 

In  the animals subjected to sublethal in- 
jections of urethane over long periods of time 
(Group 11), the striking feature was a mes- 
enchymal cell reaction in the lungs and spleen. 
Cytoplasmic vacuolization of the hepatic cells 
was frequently seen. Vascular engorgement in 
the lungs, liver and spleen often acco8mpanid 
by mural edema and by escape of plasma and 
formed blood elements were occasionally en- 
countered. 

The kidneys showed no significant findings. 
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The tissues a t  the site of injection revealed 
blood pigment and recently extravasted blood 
cells in the subcutaneous tissues. Independent- 
ly from these hemorrhagic changes, a mesen- 
c h y m l  reaction consisting of histiwytes and 
lymphocytoid cells was found in a number of 
guinea pigs. 

Microscopic sections of the lungs in two 
control animals showed engorgement of blood 
vessels, mural edema, minimal endothelial 
damage and red cell extravasations. In  the 
same two animals there were dilated, hepatic 
sinusoids with red cell extravasations and in- 
creased cellularity in the pulp substance of 
the spleen. 

F I G .  1. 
1)iRuse septa1 iiiesenchymal cell infiltration in 

luiip uf :I. guinea pig; X 25. 

Fig. 2. 
Pulnionary artery and vein displaying yerivas- 

cular edeina and rtiesenchymd reaction ; x 125. 

Discussion. The changes in Group I animals 
which died from lethal doses of urethane were 
not significantly greater than those in Group 
I1 which were killed in apparent hlealth, to 
explain the death of the former on a morpho- 
logic basis. It is uur opinion that death oc- 
curred through disturance of the respiratory 
mechanism as a result of the central hypnotic 
action of the drug and that the tissue changes 
in Group II were compatible with healthy life. 

Vascular dilation andl engorgement in the 
lungs, liver and splleen a t  times accompanied 
by mural chlanges were consistently seen. The 
frequent finding of areas of perivascular edema 
or hemorrhage withlout evidlence of damage 
to vessel wd1s might indicate a reversibility 
of these mural changes. Vascular injury com- 
parable to the mildest forms seen in the 
urethane treated animals were also observed 
in two of the saline treated' control animals. 
Although urethane induced renal damage has 
been reported in specific strains of mice,4s5 
the glumeruIar apparatus in our guinea pigs 
remained essentially intact. 

The hepatic changes compare with those 
previously reported by Doljanski and RosinG 
in a study of urethane treatled1 rats. The cel- 
lular damage consisted mainly of cytoplasmic 
vacuolization, a condition met with under a 
variety of pathological states. This condition 
has been produced by perfusion with 0.6 
NaC1 Sdution7 and Ringer's Solution8 and 
vacuolizatim has been noted as early as 10 
minutes after perfusion started. Raum7 con- 
sidered it a reversible phenomenon. 

A striking reaction of cellular mesenchyma 
was consistently found in both groups of 
animals, most apparent in the lungs and 
spleen. A similar proliferation of mesenchy- 

4 I)unu, T. B.: and Larseii, C. D., F e d .  QI'oc., 
Yart 11, 1946, 5, 220. 

5 Rirsclibaum, A., a i d  Bell, E. T., PRoC. SOP. 

XXP. BIOL. XSD MED., 1947, 6 2 ,  71. 
6 DoIvjaiiuki, L., and Rosin, A., J .  Path., 

i Bauin, J,, Arch. f. 3%~. Path. 11. Pharmakol., 

8 voii Skromlik, E., aiid Hunnerinaii, T., 2. f. d. 

_____ 

1994, a), 945. 

1892,29 ,  353. 

ges. cxp .  Med., 1920, 11, 349. 
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iiial cells is mentioned b_v Settleship ct aLD 
in urethane treated mice. Paterson ct  al.“ 
reported fibrosis in the bone marrow, liver and 
spleen of urethane treated leukemia patients 
and the authors have noted excess fibroplasia 
in excised sections of urethane treated wounds. 

I t  is conceivable that the induction of a 
degree of vascular dilation and excess iihro- 
blastic proliferation would be beneficial in the 
treatment of healing wounds. 

Although the evidence is insuficient to ex- 
clude a direct action of urethane on liver cells, 
i t  was productive of comparatively slight 
hepatic and renal damage even when given in 

H. L., J.  xtrt. rnrccvr. [ / I . \ / . ,  l!l4:;, 4. 319. 

I - - _ _  - - - 
5 )  Srtt lcul i i~) ,  -4.. I i ~ ~ i ~ s ~ i : i \ v ,  1’. S., ; l i l t 1  3 l ( ipbi* .  

-4CTION OF DEP 

lethal doses. These changes are apparently 
causally dependent upon vascular injury 
which is reversible. 

Conclusions. ( 1 ) Doses of urethane simulat- 
ing those used in the topical treatment of in- 
fected wounds in man are not productive of 
toxic parenchymal changes in the organs of 
guinea pigs subjected to prolonged dlaily sub- 
cutaneous injections. The animals remained 
heal thy and gained weight. 

( 2 ) A marked me-enchymal cell reaction 
was consistently seen in the lungs and’ to a 
lesser extent in the liver and myocardium of 
urethane treated animals. 
__ -_. . . __ - -- - ___ 
i i c w i w l  XI’ril 21, 1949. J’.S.E.B.M., 1949, 51. 

17159. Anticonvulsan t Action of 2-Subs ti tuted-1,3-PropanedioIs. 

3- (o-Toloxy) -1,2-propanediol. called nixan- 
esin, possesses two important pharmacological 
properties: i t  causes transient paralysis of 
skeletal muscles and has an anticonvulsant 
acti0n.l The pharmacological esamination of 
numerous related ethers oi glycerol has shown 
that thlere was no simple relationship between 
their paralysing and anticonvulsant activities. 
The observation that nuclear substitution of 
3-phenoxy- 1,2-propanediol markedly affected 
paralysing activity but did not have an>- in- 
fluence on anticonvulsant action2 suggested 
the examination of the anticonvulsant prop- 
er ties of 2 -substituted- 1.3 -propanediols. + 

The anticonvulsant action of the compounds 
was determined in male, white mice, weighing 

* Presellt ilddress: W’dl:tcc~ r,tlhnl.ato~ies, Tw., 
Xew Rrunswick, X. 1 .  

1. BFTFJPL’, F. N., and  Y,~a(llq-, W., Brit. J .  Phar- 
mucvl . ,  1546, 1, 265. 

2 Rerger, 3’. M., J .  P l i n m .  and Rxp. SThrmp., 
1948, 93, 4’70. 

t I am obliged to MI*. TI-. A .  L o t t  of the Squibb 
Institute for Medical Research for  supplying; me 
with some of these compounds. 

18 to 2 2  g. Jletrazol 100 mg per kg, which 
caused convulsions and deaths in 99% of 
the animals, was injected intraperitoneally 
together with prad,ed doses of the compound 
under test. Ten mice were used at  each dose 
level. The animals were observed for 90 
minutes following the injsection and the in- 
cidence of convulsions and deaths noted. ?“he 
relative efficacy of the substances was evalu- 
ated by finding graphically the dose protect- 
ing one half of the animals from convulsions 
and deaths. This mean protective dose of 13 
experimental compounlds and of phenobarbital 
aiid myanesin is given in Table I. Several 
of the investigated substances had anticon- 
vulsant properties of a similar order as myan- 
esin (KO. 3: 6? 7? 9) .  Compounds containing 
butyl radicals (3-0. 4 and 8) were inactive. 
Khen a phenyl or phenoxy group was a sub- 
stituent, activity was decreased or lost (No, 
11. 12, 13). 2,2-Diethyl-l,3-pro~pa.ndiol, 
called DEP, possessed outstanding anticonvul- 
sant properties. -4 short description of its 
pharmacological properties appears to be of 
interest. 


