
No undesirable aftereffects have been observed in ani- 
mals given overdoses of the drug. 

Several n ~ c n ~ b e r s  of the class were tested for  acute 
toxicity in  rodents and dogs by oral and parenteral 
routes. Among these, 3-~nethyl-pentyne-01-3 was nota- 
bly low in tosicity. The acute oral LD,, fo r  ~nicc, rats, 
and guinea pigs, ranged from 600 to 900 nlg/kg. The 
animals died in a state of coma. A few active com-
pounds with low acute toxicity were tested for  chronic 
toxicity in mice, rats, and dogs. 3-~IethyI-pe11tyne-o1-3 
a t  200-300 nlg/kg/day (approsin~ately 70 tittles the 
recommended hunlan dose) did not produce any gross 
or micropathological changes. Blood sug:~r levels, 
hemoglobin values, and erythrocyte, ~vhi tc  blood cell, 
and differential counts were norlnal. Dogs that had 
received chronically 3-methyl-pentyne-01-3 per os 
showed norinal renal function (phenolsulfonpl~thalein 
test). 

I n  metabolic studies on 3-methyl-pentyne-01-3, the 
acetylenic I~ydrogen was used to identify and estilnate 
the oompou~ld through the formation of the silver 
acetylide and the niicrodetermination of silvcbr (9 ) .  
Following the oral adnlinistration of 3-~nethyl-prn-
tyne-01-3 (200 n~g/kg)  to adult dogs, 0 .54.6% of the 
total dose was cscretcd in tlie urine during the first 
24 h r ;  thc~~rnf tc~r ,  only traces could be dctecetcd. I n  
prelinli11al.y trials, no drug was detected in the urine 
obtained fl*oln three human subjects during a 60-hr 
period af'tc~r a sillglc oral dose of 100 mg. I t  was esti- 
mated that no nlore than 8% of the total dost. could 
have been prt~stlnt in any 4-111- specilncn. Follo\ving 
intravenous ntl~ninistl~ation to dogs (200 mg/kg), i t  
was fount1 tl1:tt tllc blood contained during the first 10 
min 20% of' thc total dose; 110 drug could I)c d ~ t r c t e d  
in the blootl : ~ t  2 111,. Analyses of rat  tissurs (I)r:lin, 
spleen, kidney, adipose, ~nuscle, and liver) taken while 
the anin~als  were still under the hypnotic artion of 
3-methyl-pentyne-01-3 (800 nlg/kg), rrrc:llerl that 
adipose, ~nusclc, and liver tissues together containetl 
approxin~ately 20% of the total dose. Ko unrh:ingcd 
compound 11.n~ found in any of the organs or tissues 

Complete blood counts, urinalyses, blood sugar, blood 
urea nitrogen, creatinine, total serultl protein, albu- 
min, globulin, phosphorous, alkaline phosphotase, 
total cholesterol, free and combined cholesterol, and 
in addition, the icterus index, Van den Bergh, thymol 
turbidity, or ccphalin flocculation values \\.ere deter- 
n~ined, before and after medication tvitli 3-nlethyl-
pcntyne-01-3. These clinical laboratory tests indicated 
that there were no pathological changes attributable 
to  the drug. 
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The Life Span of the Red Blood Cell in 
Chronic Leukemia and Polycythemial~ 

Nathaniel  I. Berlin, John  H. Lawrence, 
a n d  Helen  C. Lee 

Donasv Laboratory of Medical Physics, 
Ugtiversity of Califoraia, Berkeley 

The anemia associated n-it11 leukemia and neoplastic 
discbases is still not colnpletcly undt~rstood; infiltration 
of the bone marrow in some cases, \\.it11 cro~vding out 
of the eiythropoietic tissue, has been postulated as  a 
significant factor in the pathogenesis of the anenlia. 
IIo~vevcr, Huff and co-workers (1)hare shown with 
radioactive iron that in some paticlnts with leulien~ia 

when the rfft1c.t.; of the drug were no longer ~ n ~ r ~ i f c s t .  the rate of production of red blood cells was greater 
I@ vitro esprl-irncrlts in which 3-methyl-pe11t~-ne-ol-3 
was added to nlrolc blood from dogs and rants indi- 
cated that thrrc n a s  no breakdown of the cornpound; 
i.e., the acrtylc>nir hydrogen was still present. 11o11~- 
ever, slices of kitlnry or liver, and to a lesser degree 
slices of brain, changcd this molecule in such a way 
as  to rentlrr it nonrractire with the silver reagent ( 9 ) .  

I n  a clinical study in 134 subjects, the majority of 
whom pt~evion4y required barbiturates fo r  sleep, 3- 
methyl-pct~tyi~e-01-3was found to be highly active, 
without tovic effect, and free from undesirable side 
actions (10). The effective oral dose in adults was 
200-300 nlg. Slcep was brought ahout in the ~na.jority 
of p a t i o ~ ~ t s  than 1/2 hr. The patients who re- in lt'.;s 
ceived 3-111ethyI-pc.nt?ne-ol-3expcrirnced reqtful sleep 
and hat1 no "hanjio\~crl' upan nwakening. A nutnbrr of 
patients have brrn givm daily doses of the cotnpound 
for  more than 6 months without any untoward effects. 

October 12, 1951 

than the 0.8% per day that would 13t. antivipated if 
the cells lived a norrt~al life span of apprositnately 
110 days ( 2 ) .  These sanie workers sho~ved that in 
polycythcmia vera the rate of production of red cells 
was ~nuch greater than 0.8% per day. These findings 
may be esplained by postulating a decrease in the 
life span of the red blood cells in these diseases. 
Using N1j-labeled glycine, which Shemin and Ritten- 
berg ( 2 )  denlonstrated to be a specific precursor of 
the porphyrin of l~emoglobib, London et al. ( 3 ) found 
a nornlal life span of the red blood cell in a single 
case of polycythrmia vera. 

Since C14-labeled glycine has been shown to be satis- 
factory for  the labeling of ra t  hemoglobin (4, 5 )  and 
for  the determination of the life span of the red blood 

1Tliis xtlitly \\-:Is siipported in pnrt hy tlie Atolllic Enerpg 
Conlniissit~n :~nll the U. S. P ~ i l ~ l i cI1e:lltll St'rvic~b. 

2 I'i.t~aentt~11I ~ ~ I theI I ~ for ClinicalAlnerir:ir~ Fe~lt'~'!~tiou 
Research, Atlantic City, N. J., May 1, 1031. 
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cell of the dog ( 5 , 6 )  and r a t  (7) ,  studies (8) utilizing 
C14-methyl-labeled glycine were undertaken to deter- 
mine the red blood cell life span in patients with 
leukemia and polycythemia. 

Three patients mith chronic leukemia, one with lym- 
phatic and two with myelogenous, and two patients 
with polycythemia Vera were given intravenously 8.6 
mg of glycine 2-C14 containing 100 PC of C14. Blood 
samples were drawn a t  frequent intervals, and the 
hemoglobin was extracted by a modification of the 
method of Drabkin ( 9 ) .  The plasma was removed by 
centrifugation, the cells were washed three t i~nes  with 
saline and then lysed with distilled water; the lipids 
were extracted with toluene. After standing overnight, 
the solution \\.as centrifuged and a n  aliquot of the 
clear hen~oglobin solution was dried in  cacuo and com- 
busted to CO, by the method of Van Slgke and Folch 
(10). This was precipitated as  BaCO,,; a 1-g aliquot 
was convcrted to CO, and the specific radioactivity 
measured in a 100-ml ionization chamber ( l l ) ,using 
a vibrating reed electrometer and recording poten- 
tiometer. 

Figs' and show the graph for the specific 
tivity of hemoglobin as  a function of time in the three 
patients with leukcnlia (Fig, 1 )  and one patient with 
polycythemia Vera (Fig. 2). 

pig. 1shows illat the red blood in one patient 
with chronic ~yl , lp~lat ic  leukemia in clinical and hema- 
tological relnission at  the tirne of had a 

mean life span (110 days), and that in the tl\-o 
patients with nlyelogenous leukelnia who were anemic 
there is considerable shortening of the nlean life span 
of the r rd  blood cell, from a of approsilnatcly 

120, to 71 and 76 days, ~f bone mar-

row in these patients continued to produce a 
numb,,r of red blood cells per day, and if these lived 
only 70 instead of 120 days, it is then evident that 
these become ~ h ~ ~in leu- 
kernin, a factor in the patllogenesis of the 
anenlia is the decrease in the life span of the red 
blood cell. 

Fig. 2, nhich shows the specific activity of the 
hemoglobin as a function of time in, one of the pa-
tients and is typical of both patients with polycy-

DAYS 

P I O .  1. T11e sp~cif ic  nctirity of the hemoglobin in clisinte- 
g r a t i ~ n / l l ~ i l ~ / l ~ l g1:11('0:, as a f l l n ~ t i o ~ ~  of tinll-. l.11ree {l:~livl!ts 
m7ith c l~ro t~ ic  I ~ ~ n k ~ ~ n ~ i a .  lyn1ph~1ic leukemia; ~-J=CIII.IIII~C 
+, 0= chronic m~elugenous leukemia. 

themia Vera, may be analyzed in the following man- 
ner: The graph from a period of 40-200 days is 
qualitatively similar to that of the normal and to the 
leukenlic, so that in these individuals there is a t  least 
one class of red blood cells that had an ahnost normal 
life span;  the rapid initial rise and fall in  the first 
1 5  days may be analyzed by considering this as  due 
to the delivery into the peripheral circulation of a 
second class of red blood cells with a life span of only 

g
Q2.0 

SPECIFIC ICNYITY o 

"0,5 

5 1.0 

D I Y S  

F I G .  2. The specific activity of  the hernoelohin in clisinte- 

pmtion/mil~/mg B;ICO, US n fnnction of time in a patient

with Pols'yt"en11a Vera (Patient 11. 11.). 


a few days. I f  the long-lived cells are  delivered into 
the peripheral circulation a t  a rate consistent with a 
first-order process, which is what Shcmin and Ritten- 

( 2 ) found, then, by deternlilling the rate graph- 
ically in the interval 2 0 4 0  days after administration 
of the radioactive glycine, the Curve £or the 
activity of this class of cell be extrapolated 
the origin. The difference between the extrapolated 
curve for  the long-lived cells and the observed specific 
activity is due to the presence of the short-lived cells, 
and SO the curve for  the short-lived cclls may be con- 

~ f ~ ~ ~ ,structed. I t  is assunled in the above discussion that in 
both classes of red blood cclls the hemoglobin within 
the cell is not eschangeable and that the removal of 
the hemoglobin and the red blood cell from the circu- 
lation is same process. 

Huff and his co-workers ( I ) ,in their radioactive iron 
studies, have presented evidence zvllich "may indicate 
that the longevity of red cells in polycytheillia Vera is 
significantly shortened." The present results show that 
such short-lived cells do esist, but that there is also 
present a class of cells with a nonnal life span. I t  is 
the rapid turnover of these short-lived red blood cells 
that is largely responsible fo r  the greatly increased 
rate of utilization of iron for  the foriliation of hemo- 
globin in this disease. 

Further studies involving particularly the separa- 
tion of the hemoglobin into the constituent porphyrin 
and globin inoictics are  in progress. 

These studies may necessitate a revision of our 
present concept of the mechanism of the anemia oc- 
curring in neoplastic d i ~ e a s e . ~  

"incr t l ~ p  sll1111iiss:on of tllis mnnnscript three nd~litfonal 
nn~lllic. ~ )n t I l .n t~  ill^ (.lll.onic Iyllll)llilti~ 01' 1lly~lcl~'t'l l l~ll~1<'11-
kt~nli:~I I ; I \ . I .  ll1.1~11studlcd und found to have red cells mith 
decreased iile span. 
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Tissue Cvtochrome c and Prevention of 
~ x ~ e r i m e n t a lAtherosclerosis 

J. Mardones, J. Monsalve, M. Vial, 
a n d  M. Plaza de 10s Reyes 
Laboratorio de Farmacologia Experimental e Institute 
de Qt~imica Fisioldgica, Escuela de  Medicina, 
Universidad de Chile, Santiago 

It has been shown that the protective action bf 
iodides on the esperimental atherosclerosis induced in 
rabbits by cholesterol-rich diets is exerted through the 
thyroid, since iodides are not effective in the absence 
of the gland (1,2)  or when given simultaneously with 
thiourea ( 2 ) .  

Drahkin (3)  has pointed out that there is a clear 
positive correlation between the thyroid activity and 
the content of cytochrome c in the tissues. Conse-
quently it srclned ittlportant to investigate whether 
changes \vill occur in the cytochrome c content of tis- 
sues of rabbits on a cholesterol-rich diet with potas- 
sium iodide, in the presence and in the absence of 
thyroid gland. 

Rabbits on a cholesterol-rich diet (nearly 0.5 g 
cholesterol, in the form of cattle spinal cord, daily) 
and with constriction of the upper abdominal aorta 
inducing hypertension, which acts synergistically with 
diet in producing atherosclerosis (d ) ,  were divided 
into 4 groups: one control, another with thyroidec- 
tomy, and two on protective doses of potassium iodide 
(0.3 g orally every other day), one of them thyroidec- 
tomized. The animals were sacrificed 120 days af ter  
starting the diet. The development of atherosclerosis 
was judged macroscopically and evaluated on a scale 
of 0 to 10 (4) .  The cytochrome c of liver and kidney 
was extracted hy the method of Potter and Du Bois 
( 5 )  and determined spectrophotometrically according 
to Rosenthal and Drabkin 	( G )  . 

The results on liver cytochrorne c a re  given in Fig. 
1.The changes in  kidney cytochrome c were si~ililar to  
those in  the liver. 

The correlation coefficient between liver cytochrome 
c and develop~nent of atherosclerosis is r = - 0.533, 
with t = 2.88, a value regarded a s  statistically sig- 
nificant. 

These findings confirm, in the rabbit, Drabkin's re-
sults in  the r a t  (3) of the influence of the thyroid 
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FIG.1. I;rl;~tionsl~il) livw c y t t t ~ t ~ r i ~ m r11c~t1v~c.n r nncl cl~grpe 
of t ~ t l ~ c ~ r ~ ~ r i ~ l t ~ r ~ ~ x i *ill  rnl~l~its *lit.t. *r~rriticedo n  cl~olc.;tt~ri~l-ri*~l~ 
a t  120 t l i~ys.SI~II:IV~.S. : c.lrc.l+.s. rl~,rtt~ttlt l~yr~~l~l~i~tnn~izc~d : pen
sc~n:ir,*r111111 i.ir~.l~~s.I I I I I I I I ~ I I S  t ~ i ~ i ~ l l t ~ i ~ ~ t\ ~ / ~ I I O I I ~  ;nulid squares
allti circ11.s. I I I I ~ I U I ~ ~ S  iotlitle.given ~~otuusium 

gland and thyrosine upon the l e ~ c l  and content of 
cytochronie c in tissues. It is deduced f r o ~ n  the data  
that the action of iodide may be one of stitnulation 
of the thyroid gland, since the conccnt~-ation of cel- 
lular cytochro~~te c is increased whcn the drug  is ad-
ministered to  ani~nals  ~l-ith thyroid. The results fur- 
therrnore suggest that the augmentation oE ccllular 
cytochrome c must be considered as  a factor in the 
prevention of the esperimental atherosclerosis by 
means of potassium iodide. 
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A Selective Medium for the Isolation 
of Coccidioides immitis 

Lucille K. Georg, Libero Ajello, 
a n d  Morris A. G o r d o n  
Communicable Disease Center, USPHS, 

Federal Security Agency, Atlanta, Georgia 


Cultural procedures con~monly used in attempting 
isolation of Coccidioides immitis from clinical speci- 
mens or from the physical environmc~~lt frrquently fail  
because of overgrowth of the pathogen by saprophytic 
fungi and bacteria. Laboratory tests i~~t l i ca te  that  a 
newly developed medium shows great proinise in  over- 
coming this difficulty. 

Sabouraud dextrose agar  fortified with penicillin 
(20 units/ml) and streptomycin (40 units/~nl) was 
selccted as  a basal medium. This coml~i~~nt ion  is in- 
hibitory to  most bacteria but does not prevent the 
growth of fungi, escept the actinonlycetes. 

On the basis of the findings of Lrarh, Ford, and 
Whiffen ( I ) ,  Whiffen . ( 2 ) ,  and Phillips and Hanel 
(3),  which demonstrated the selective antifungal ac- 

http:BElil.IS
http:UEltl.lS

