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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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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- 
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TABLE 1  
-

No. days of  
incubation  

Allernaria 
Aspeygill~cs 

(Strnin 1)
Asperyillub 

(Strail1 2)
Ftisarir~n~ 
He1n~inllros~~oriu.m 
IIormodenflrzinb 

(Str : l i~~I ) 
Ilormodentlrt~m 

(Strain 2)
Mucor 
Oospora
Paec.ilonryces
Pen icil l .~~n& 

( S ~ K I ~ I II )  

Sabouraud iloxtrose 
Sabouraud dextrose agar + penicillin and ktreptomycin* 

+ 
agar t penicillin

and streptomyciu' Actidione I 
(0.1 mg/nll) 

AetidiOne I1 
(0.5 mg/ml) 

Actidione I11 
(1.0 mg/ml) 

2 5 8 2 5 8 2 5 8 2 5 8 

1t 4t 4t 0 2+ 3t 0 2t 3t 0 It 21 

4+ 4t 4t 0 3+ 3t 0 0 0 0 0 0 

0 It 2t 0 0 0 0 0 0 
4t 4+ 4+ 0 0 0 0 0 0 0 0 0 
2t0 4+3+ 4+4t 0 0 0 0 0 0 0 0 0 

1t 4t 4t 0 It 2t 0 IT If 0 If 1t 

3f 4t 4+ 1t 4t 4+ If 3t 4t 0 2t 3t 
3+ 4t 4t 0 1t 2t 0 0 0 0 0 0 
1t 4+ 4t 0 0 0 0 0 0 0 0 0 
3t 4+ 4t 0 0 0 0 0 0 0 0 0 

I+ 4+ 4t 0 3t 3t 0 1t 2+ 0 1t 2t 

-

* l'enicilli~l,20 1111its/n11,and strel)tonlycill 40 ullita/nll. 

tivity of actidionc,' this antibiotic was added to the fungi, as  well a s  of the 3 rccently isolated strains 
basal n~ediu~n.  Tl~csc \voi.licrs sl~o\vcd tl~ilt  actidione of C. iinmitis, l\.cre then inoculated on slants of the 
was active a y : ~ i ~ ~ s t  fullxi a s  basal 111ediuln containing ra rx i~rg  concent~ntions of a varitbtg of sap~~ophytic  
well as  a flaw of' the 11ul11:un pa t l~oyt t~~s ,  actidione and on cont~.ols without actitlionc. The tubes but c o ~ l c e ~ ~ t r a -  
tions as  11ig11 as  1.0 1ny/1n1 of n i e d i u ~ ~ ~  were found not  
to  inhibit C. incmilis.  

Actidione is so1ul)le in water in amounts u p  to 276, 
and solutions arc  stal)lc fo r  se\.c~.al \veclis ;lt p I I  3-5. 
F o r  this i~~vcstiyation,stock so lu t io~~sot' actitlione 
were prthptu'ed in :Irlueous potnssir~~n di-11yd1.ogen 

'phosphate (d1/13), strrilized by filtration and sto~acd 
a t  5' C. JIt~asu~.ctl quantititxs lvel.cs atltlt~tl to sterile 
Saboumutl I~~.otli i1111l parti:~lly 01.to sterilized, ~r~t~ltrcl,  
cooled S:~l)ou~~nutl wit11 penicilli~l agar  in c o n ~ b i l ~ a t i o ~ ~   
and s t rep to~~~ycin .   

Three strains of C. immitis rccently isolated froni 
actire cases of coccidioido~ltycosis were used in these 
studies, as  we11 as 1 5  strains of colulnon saprophytic 
fungi c o ~ ~ ~ p r i s i n g  12 tliffrrent grnerWa.  

The dcgi-ce of resistance of C. i t~~n i i t i s  to actidionc 
was tested hy a t l t l i~g  0.1 nll of a dilutc' suspc~nsion of 
washed spores (appl-os 100 spo~.es/n~l) of this orgnn- 
isin to a series of tubes of S:thourantl drs t~*osc I)~.oth 
containing gi.atled an~ounts  of the antil~iotic, ant1 in- 
cubating a t  2.5' C for  1 weel;. At the of thisc111iI 

period no inhihition of gro~vth of C. immitis ~\-nsoh-
served in tubcs coutnining as  rn11c.h as  1.0 nlg of 
actidione per nll. Vt11.y slight inhihition \\.as seen in 
tubes coutaining 2.0-4.0 nig actidione/~~ll. 

%'ashed spot.es of n series of colulnon saprophytic 
1 The Upjoha Coiul~any, Iialamuzoo, Nich. 

xv\-el.c incubated a t  2.5' C, nucl growtl~ was recorded 
as  1+ to 4 + after 2, 5, and 8 days. S o  i111lil)ition of 
groivth of the 3 strains of C ,  ijnniitis wtts ol)scrved on 
n~cbtlia containing 0.1 nlg actidiont~/1111. Colonies first 
app(1nred on the sccond day aud could he identified 
by the fifth day. Although colonies mere slower to ap-  
pear oil ~nedia containing 0.5-1.0 I I I ~ / I I I ~ ,they also 
1vel.e readily identifiable by the fifth rlny. Detailed 
results of this esperinlent are  recorded in Table 1. 

Atten~pts  ycre ntade to isolate C. in~ntit isiri culture 
f~.orn a 111isture of its spores with those of the 1 5  
saprophytes. Spore suspensions of equal densities 
were prepared fl.om washed packed spol-es of each 
of the saprophytic species. These were coull)ined and 
a suspension of mashed C. illzmitis spolqcs (appros 
2.000 spores) was added. Calculating on the basis of 
the volun~es of packed spores used, thrre were ap-
p r o s i ~ ~ ~ a t e l y2,000 times as many saprophytic spores 
as  C. immitis spores in the n~isture. A series of agar 
plates with and without actidione was inoculated by 
placing 0.5 ml of a saline suspension of the spore 
nlisture on the surface of one platc and streaking it  
serially by nleans of a hent glass rod over 3 additional 
plates. After 3 days of incubation the plates contain- 
ing no actidione were covered with a hvnvy growth 
of the saprophytic fungi and no colonies of C. immitis 
were detectable. On the first of a series of plates con- 



Fla. 1. Isnli~tion of 0. (mmitfu from n m i x t e r ~  nf atpro- 
phytlc spunw. A t~~isrtl  spore unxltmsittu wen Itli~rarl 1 1 s  ltlrlte 
A, wltleh wbt~talnrtl 0.3 mg nctidittnr/lnl Itnut11 ntrc~ns~ ,  rnrl 
serit~lly tiprrud cttt itlrttes 1%. C. tttttl It, w11ieh contnlntrl tire 
same metlinnt. .I fmv aultropltytle \qtloslt*z euu 11r tit*t*s on 
plat- A. 1%. ant1 C:  lrnt t l ~ e  prrs, xliglttlj nrolst. dtb~ur-r11alnd 
eoloalea of C. Immitla cctn Ite wen on ull the plates, and 
appear in pure culture on ptute L). 

taining 0.1 mg actidione/ml, C. immitis colonies were 
recognizable but were overgrown with saprophytes, 
whereas on the remaining plates of the series sapro- 
phytic growth was negligible and many isolated col- 
onies of the pathogen appeared. On a series containing 
0.5 mg attidione/nll, the growth of the saprophytes 
was further restricted, and, even after 12 days, the 
plates contained C. immitis in allnost pure culture 
(Fig. I), 

Flu. 2. I.:s~rounrr 1 4  r~t.titli~~nc nlrcliu to tllr nir for 4 hr. 
Plntes In t q ~  rotv c.a~ntaIa o.1. 0.8, nntl 1.0 ntr n~.titlit~~tt./tnL 
The two plrtttw ln*lon c~tntctln no acticlionr. After inr.t~lt:~tltru. 
a few sc~ltrttltl~,vtit. fr~nxrts cvtluules ui)peitrrd c~n tlrr atctltlione 
plntes. 11111 1111. I - I ~ I I I  rul plate8 were covered with the growth 
of saproylryt~c fungi. 

The effectiveness of the actidione media in suppress- 
ing the growth of airborne saprophytic fun,' * y ~  was 
tested by exposure of plates out of doors for periods 
of 1-6 hr. The plates contained 0, 0.1, 03, and 1.0 mng 
of this antibiotic per nil. After espouurc, the plates 
were covered and incubated a t  25' C. After 6 days 
only a very few ~vstrieted colol~ics of mprophytb 
fungi had developed on the plates contailling acti- 
dio~le, \vhercas the controls were completely covered 
with sapropIij*tes (Fig. 2). 

These p~.el i~~~inary trsts sn,gpt that 0.1 mg acti- 
dione/ml of the basal agar itlag be of value in the 
isolation of 0. immitis from the air, \\,hereas the 
higher concentrations, 0.5-1.0 ~ng/n~l,  i~iiglit be re- 
quired for isolation from more heavily contaminated 
materials. 

Field tests of these media are in progress. 
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The Experimental Production of Lipid 
Dep~sition in Excised Arteries 

Sigmund L. Wilens 
Depurtmentt of Putbology, Bel lwre  Hospital, and 
N e w  Y o r k  University-Colkge of Mediciw, N e w  York 

Anitsehkow ( I ) ,  after many years of investigation, 
was of the opinion that there is normally a constant 
passaL,.e of fluid through the walls of arteries in the 
direction from the luruen to the adventitia. He be- 
lieved that atherosclerosis resulted from disturbances 
in this fluid transport. Little effort has been made to 
substantiate or disprove this simple hypothesis. A 
series of experi~nents was therefore undertaken to 
study the filtration properties of excised human ar- 
teries. 

During the course of these experiments, it was ob- 
served that visible lipid would deposit in the tissues 
of normal arteries if nor111a1 hu~nan blood serum was 
filtered through its walls at  nor~nal arterial pressures 
for 24 hr or longer. The present comiuunication is a 
preliminary report of this observation. 

Co~nlnon and external iliac arteries were removed 
at necropsyl within 24 hr of dwth from individuals 
19-26 years of age who had died suddenly following 
trauma. They were rinsed in 0.9% saline and the loose 
adventitial adipose and areolar tissue removed. One 
end of the vessel was made watertight by inserting a 
short glass rod with a bulbous tip and ligating it in 
position with coarse soft thread. The other end was 
fastened with a si~~iilar ligature to a glass cannula. 
This was thcn attached to a manometer system, and 
the internal air pressure raised slowly to 300 Inm Hg. 
The distended vessel was then submerged in saline to 

'The arteries rere  ohtnined throngh the eusrte~y of Mil- 
ton IIelpern. Itoltrrt Flaller, and lleury \Veinlterg, of the 
Medical Examiuer'cl Office of the Citx of Kew York. 
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