
2f2 Effect ,yf T estosterone Propionate on Adrenal Cortex . 

following hormone trea tme nt . T hc probable mechani sm of influence of testosterone 
0 01 the ad rena l cort ex is discussed . 

T he au thor s wish to expr es$ th eir indebtedness to Drs . B. Mukerji, N. N. De, 
and A. B. Kar for tho: keen in terest the) have taken in this study. The award 
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CHAKRAVARTI, DE and M UKERJI (1956) re ported relative serum hyp er­
globulimemia wit h reversa l of A jG ratio in experimental cho lesterol atheroscle rosis 
of rabbi ts. Dubach and H ill (1946) showed the same phenomenon in sustained 
hypcrcholesteroleemia of ra bbits and Fishberg et al. (1950 ) described beta-hyper­
glob ulinarmia as a result of pro longe d cholesterol feeding . The significance of 
serum pro tein s, chiefly the glob ulin fractious, lies in the fact th at serum lipids 
exist in combinat ion wit h proteins as lipopr otein complexes , the state and relative 
conen trations of whic h de ter mine the developmen t of atheroma, bo th in humans 
and in experimental animals (Sacks, 1951). Therefore, in th is wo rk changes in 
serum-protein fraction s occurr ing in experimental cholesterol atherosclerosis in 
ra bbits have been studied , 

MATERIALS AND METHODS. 

Male rabbits, six in number, of the. C.D.R.I. colony, average weigh t 1·5 kg. , 
were fed 0'5 g. of chole sterol (Mer ck) in 5 c.c, of olive oil daily. Twelve weeks 
la ter th e animals were sacrificed and the diagnosis of atheroma established by gross 
an d microscopic examination. 

Blood was collected before and at 4, 8 and 12 weeks of feedin g cholesterol, 
respec tively. The electronh oresis of different sera was carr ied out nn Wha trnan 
No. 3 mm . filter-paper strips, 30 x 250 mrn . in size. Veron a] buffer pH 8'6 ft 0 ' 1 
was used for filling electrode vessels and wet ting filter paper strips. In eac h 
estimation 0·0 1 C.c. of serum was used . T he tests we re performed in dup lica te. 
The apparatus was run f() r 16 hou rs at \ 10 volts and 2 rn a cu rrent for each filte r 
paper. T he filter pa pers were then dr ied und er an infra red lamp and dipped for 
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16 hours in aq ueous brornopheno I blue bath con taining mercur ic chloride. After 
staining the stri ps were rinsed with 2 per cen t acetic acid solution for 5, 5 and I 
minutes, respectively, an d finall y for 3 minutes with 2 per cen t sodium ace ta te and 
10 per cent acetic-acid solution. Th e strips were blott ed and dri ed for 10 minutes. 
The readings were taken on a ph otovolt direct reading dcnsiornetcr, and plotted. 
The va lues of the pro tein fractions were calcula ted by dete rm ining the area un der 
the curve . 

TABLE . 

Mean values ofserum proteins in six rabbits before and after cholesterolfe eding, 

~ 

0 
~From the Table and Gra phs I and 2 the following can be deduced :­ ~ 

~.,.Total protaTls.-A sustained rise from the base va lue is seen in case of total 
serum pr oteins which is maintained throughout the period of cholesterol feeding ~ 

<;and a ttains a maxi m um at eight weeks . 

Dll. " tJOO e f 
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Af ter 4 weeks 
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~ .' ,.-..." . .. Albumin.- A ibum in records a gradual decrease from th e base va lue and a t ~: :' ··;;·:r : 
~ ' ~. ': : '.,:: .: : "3the end of twelve weeks a 13 per cent dr op from the normal is seen . s 
e, '.:::::.::: ~ ~ 

. _• •••_•• • • • : :_ 0.0 6Globulins.-The alp ha I globulin shows 30 per cent increase from the base ~ 
~ value a t fou rth week followed by an increase of ano the r 39 pcr cen t at eighth 

C<:i 
week. At the twelfth wed period there is, however, a steep fa ll (45 per ceo.t) 
which brings down th e value lower than the ba se. T he alpha 2 globulin shows 
a gradual rise, 21 per cen t increase a t the four th week and att a ining its maxim um 
at eigh th week registering a 75 per cent inc rease Irom the base va lue. A t the 

~ 

twelfth week period, however , the mean valu e remains on ly 29 per cent high er 
t ha n the base. T he bet a globulin aJso increases grad ually fro m the base value, 
6 per cen t increase after lo ur weeks of feeding, and attains a maxi mum (20 pe r cent) . '" 
at eight h week. At twelfth week there is, however, d ecrease from tha t of the \ >­
eigh th week bu t sti ll remains 14 per cent higher [han the base. 

T he ga mma globulin shows 3'6 per cent fall from the base value a t the 
fourth week, anot h er 2 " ~ per cen t at eighth week but goes u p agai n a ttaining a 
value 10 per cent bighe r than the base a t the twelfrh week period . 

.J IG ralio.- T he albumi n : globulin ra tio is reversed at eighth and twelfth 
week periods, registering a value of less than uni ty. 

r- '-" ... N 
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D ISCUSSIO N. 

From the da ta obtained in this experimen t, it will be eviden t tha t prolonge 
administr ation of cholesterol in oil to rabbits resul ts in at he romatous lesions leadin 
to a relative seru m hyperglobulinrem ia with reversal of A;G ratio. This connrn{s 
our previous find ings (Chakrava r ti, De and Mu kerj i, loco cit.). 

Am ong the giob illin frac tio ns, the re is an ove rall in crease except alp ha I 
globulin a t the end of twelve weeks, ah hough sharp fluctuation s are observed in 
th e intermedia te period. The alpha I golublin shows an ini tial rise followed by 
a marked fall a t th e end of twelfth week, while the alpha 2 and beta globulins 
continue to increase th roughout. Again , alp ha I , a lpha 2 and beta glob ulins attain 
maximum values at eighth week whic h is consisten t wi th a similar increase in the 
total pro teins. O n the contrary, there is relative decrease of alb umin and gam ma 
globulin frac tions a t the earl y phases although the la tter increases a t the twelfth 
week per iod . 

O ther wor kers (Fishbcrg et al., loco cit . ; Antonini et al., 1953 ; and Soulier 
et al. , 1953) also foun d a similar protein picture, a rela tive hyperglobulinrernia 
with mar ked increase of al pha 2 and bcra glob ulins in a therosclerosis, but these 
stud ies did not dem onstr a te the changes tha t occur at different periods of develop­
ment of atheroma. The interesting finding in this experime nt is tha t all the 
protein fractions of serum (except fibrino gen which has not been studied) show 
maximum chan ge, either increase or decrease, a t the eighth week of feeding 
cholesterol. In a previous experiment Chakrav arti, De and Mukerji (1955) showed 
th at defini te histological changes in the ao rta occur as ea rly as five weeks of feeding 
cholesterol to rabbi ts and that precedes the deposition of lipid in the aortie intima . 
This is am plified by our presen t experiment which poin ts out to a cr itical physico­
chemieal imbalan ce in the blood, and may also be in tissue, at this stage when 
typical a theroma is not d eveloped. 

Again, it has been emphasized by different wor kers (Gofman et al., 195 1: 
An toni ni ct al., toe. cit. ; Gottfried et al., 1955; French , 1955) tha t the sta te and 
relative eonccn tra tion of lipopro tein comp lexes in th e system determine the 
developmen t 01 at hero ma in an individual and alph a 2 and beta lip opr oteins are 
imp ort ant in this resp ect. We have also found tha t these two protein frac tions an: 
relatively increased . Fur ther studies in the pict ur e of lipo pro teins of seru m in 
atheroscleroti c subje cts will possibly be able to cla rify the relationship between 
serum lipids and proteins and thereby th row some ligh r in th e un derstanding of the 
pat hogen esis of a theroscle rosis. 

S UMM AR Y . 

I . Fr acti ona tion of serum proteins has been performe d by pap er-electro­
phor esis in a therosclero tic rab bits at differe n t periods of cholesterol feeding. 

2. A relative seru m hyp erglobulina-mia of alpha 2, beta and gamma 
fractions wi th reversal of A;G ra tio has been obtained at the termi nation of the 
experiment . The alpha I globuliu shows an ini tial rise but falls below the normal 
level at twelve weeks. 

----...;oii 
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3. M axi mum changes in th e seru m proteins occ ur a t th e eight week stage 
de veloping	 a cri tica l p hysico-chemica l alt era tion in I h ~ system whic h may 

recipirat e the ath eromatous ch ance. 

T hanks are due to Dr . S. H . Zaid i, Assista nt Director , Experimen tal Medici ne 
Division for t:Lking interest in the work, to Pr of. M . Srin ivasaya for valuable 
suggestions for th e const ru ction of the electropho retic app a ra tus, to Mr. B. N. 
Ban erj i for technica l assistanc e: and to ,\ 'f r. S. Banerj i for th e preparation of the 
graphs, 
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SIGNI FICANCE O F MULTIPLE PATH\VAYS IN
 
ADAPTAT ION .
 

P ART II . 

INHIBITI O N OF GERMINATION OF A. }aCER AS IN DUCED
 
BY EXPOSURE TO PHENYl.METHANE DYE S.
 

BY 

S. K . BOSE. 

(From the Department af Applied Chemistry , University College of Technologs, 
Calcutta-g.) 

[ Received fur publication , J uly 2~ , 1956 . ] 

IT has been shown in a pr evious communicat ion (Bose, 1955) that a vital 
pro cess like sporula tion of a strain of A. niger follows m ore than one bi ochemica l 
path . This is taken as an evidenc e to in dica te that cells to adapt in response to a 
give n stimulus mu st have m ultiple pa thways for all its vital reaction s (Bose, 1956). 
Drug adap ta tio n ha s be en accounted for by th e developmen t of an altern a te mo de 
of gro wt h (H inshelwood, 1951) . It is quite conceivab le th a t germin ation, another 
vital reaction in the life process of an organism, may have multip le routes, 

T he present work was, therefore, undert aken to investigate wheth er or not 
multiple pathways are rea lly involved in germina tion . For th is pur pose a study 
has bee n made of the effect of phcnylmcthane dyes on the ~riDti of germina tion 
of a give n organism and also on th e pattern of in hibi tion ind uced th erein. 

jvfETHODs AND MATER1A LS. 

(a) Organism and 7Iledia.- T he organism used was a strain of :1. luger G 3B r. 
It was m ain tained on an agar m edium consisting of glucose 50 g., sodiu m nitrate 
2-0 g., potassium di by droge n phospha te 1'0 g ., magnesium sulpha te 0-5 g ., YC~S L 
extract 0 '5 g.) malt ext ract 0 '5 g. and potato ex tract (hot wa ter extrac t of iOO g. 
of pot at oes) per litre of th e medi um. This med ium was also used for determi ning 
the period of ger mination, an d for har vesting of spor es, the same medium was used 
exce pt without the addi tion of agar. 

(&) M ethod ~r obtaining conidial suspensio n ree from vegetati l.'I' growth, technique 
of exposure to dyes, etc.- T hl's c were detai led in . ea rlier pu blication {M azumdar 
and Bose, 1955). 
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