
;I siiiiilar iiitcrval. 'l'lic ; m i o u i i t  5 o f  tlic drugs added to the perfusion 
l h d  ivcre o i  the ~ C I -  o f  10 I 11lolal. The blood tlow was cletw 
~ii i i icd at tlic time the saiiq)lcs U-CW c.ollc.ctct1 1)y i~ieasiiring thc return 
ih )iv in  a gradtiated cylinder. 

Table I, representing j per fusion cxperinients, shows that follow- 
ing sotliuiii ptmtolmrhital h t l i  the ghicose and oxygen uptake by the 
braiii ivas reduced. Following iiietrazol administration these figures 
were again iiicrcasccl to about the control levels. I t  will be noted 
that tlic uptake values after iiietrazoi were appreciably greater in 2 of 
the esl)c.ritiients ( 3  ;iiid 5 ) than the control values. The probable 
esplaiiat i (  )II is that the (logs ivere given sodium pciitolnrbital in 
preparing them for the perfusion aiid a1 though blood irorii iiniiar- 
cotizccl aiiinials i v a s  used for the perftision, enough ~iarcc )tic i n s  
present in tlie perfused head to produce some depression at  the be- 
ginning of the esperiiiictit. 111 sonie of tlie experiments, ;i second 
injection o f  the 1)arl)iturate was given after tlie iiietrazul. The uptake 
values were ;tgaiii reduced by this procedure. The results of these 
experinients indicate that barbiturate narcosis inhibits metabolism 
in the brain, while nietrazol has a tendency to reverse this effect. 

IIic coriical reflex served as ;L guide to the degrce o f  depression 
in the perftised head. It w;is present at tlie beginiiing t)i  tlie per- 
fusion, depressed or aliseiit after sodiuni peiitoharbital atlniinistra- 
tioii and restored by nietrazol. 

'Hie results of perf used liead eqeriiiients sliow that 
during sodium pentobarbital depression there is a measurable re- 
duction in both oxygen and glucose utilization. hletrtlzol atlniinis- 
tered during this depression returns the utilization of both to about 
the control levels or beyond. 

r. 

Sunttiary. 

13424 
A Chemotherapeutic Agent with Osteotropic Properties. 

hi a sc;ircli for clieiiiothc.rapcutic :igeiits iv i t l i  s1)ccitic ostcotropic 
Impcrtics. n sttrtly was niacle of the general iiiechaiiisin of drug fixa- 
tion it1 hone. It has been shown in previous studies' that the fol- 



lowing properties are necessary for the fixation of drugs in the inor- 
ganic material of bone tissue : 1. Electronegativity of the substance. 
2. High degree of diffusibility in the dissolved state. 3. Low soh- 
bility of its calcium salt. 4. Formation in vitvo of an insoluble com- 
plex with calcium phosphate. (Properties described under 3 and 4 
are interrelated, in that only anions giving slightly soluble calcium 
salts are adsorbed irreversibly by calcium phosphate.) 

For the purposes of this study, a colored l~ismtitli ccmpound 
(sodium salt of hisniuth 1.2-diliyclrosy-aiitlira~~uino~ie 3.suIfonic 
acid) was prepared which meets the abovc conditions, namely : 
1. In this compound Bi is anionic, as demonstrated by electrolysis. 2. 
The compound is highly diffusible in vivo and in vitro. In 1.5% 
agar, the speed of diffusion is 16 mni in 16 hours as conipared to that 
of Congo Red with 10 mm in 16 hours. 

In mice, urinary elimination of the bismuth coniples occurred 
15-20 minutes after i.p. injection of 0.18 mg of bismuth per kg body 
weight. 3. The calcium salt of the compound has a low solubility. 
By adding CaCl, to a solution of the Bi preparation. the calcium salt 
is precipitated. 3. Ten grams of calcium phosphate adsorb the en- 
tire quantity present in 100 cc of a MolJ2O solution of the bismuth 
preparation. i l f  ter filtering and washing the calciuni phospliate with 
water, the adsorbed Bi compound can be detected quantitatively. 

Sodium bismuth dihydroxy anthracluinone sulfonate, when in- 
jected into mice intraperitoneally in doses of 1.5 mg of bismuth 
per kg of body weight, protluces a definite red coloration o f  hone. 

Diffusion 
in agar ,idsorption Bixation in Tinie required 

Electric mm in Solubility by Ca mineral to obtain 
Drug oliarge 16 hr Ca salt phosphatc matter of hone lixation 

Congo Red 
Alizarine Red 
Purpurine 
Trypm Blue 
K\T~ Bi anthra 
quinone aulfonate 
Oxdates 
Fluorides 
Mcthylene Blue 

insoluble ++ ++ ++ 
solul3le + 

9 ,  

9 2  

insoluble ++ ++ ++ 
9 ,  

,, - 

no nc. 
fixed 

I l O l l t ”  

I 9  

fixed 
* ?  

? *  

none t 

<30 min 
<30 ” - 

<30 min 
not established 
<35 miriz 

- 
++ = irreversible; + = reversible; - = non-adsorbed. 
* Fixed in the  organic matris of the bone in growing animals. Rlotevogel, W., 

t Fixed in the bone cells in frog. Mitropb:inom, P. J., Biol. Zentralblntt, 1889, 

3 Volker, J .  F., :ind Sognn:acls, R .  F., and Ribby, B. G., A m .  J .  Phps., 1941, 

Zell. and Gewe’belehre, 1924, I/5, 601. 

9, 541. 

182, 707. 



This coloration was evident iii niice sacrificed 34 arid 4S liours after 
injection, while no coloration of other organs was iioticeable. In 
animals sacrificed 30 minutes after injection, the Ixme was colored, 
hit  dye was found also in blood, liver aid spleen. 

In Tahle I, the l)Ii!-sico-clieinicaI and ostcotropic 1)rol)erties of the 
almvc bisniuth prcpai-ation are coinpared \\-it11 that of Alizarine, 
Z’urpiiriiie. C-oiigo Red, Trypan IJlue, Oxalates, ant1 Fluorides. 

Froiii a coniparison of the physico-chemical properties of fluoride, 
oxalatc, sulfo-alizarine ions, etc., and the above bisniuth compound, 
it can be assuiiied that the fixation of the bisniuth coniplex in bone 
takes place hy the same iiiechaiiisiii as reported for these ions, 
i. c.,  1))- the ioriiiatioii of aii iiisoIuI,lc coiiil)les ivitli c;dciuiii l)hos- 
phate, aiid siriiultaiicous release o f  PO, ions.’* 

Use o i the a l ~ o w  Ih i iu th  prq)ai-atioii in exlErinienta1 syphilis in 
r:hl)its iiiclicates that it exerts its therapeutic iiiflueiice after the in- 
traveiiotis iiijcctioii o f  -I..< ing Ili per I;g given in 3 divided doses. 
111 mice the to!eratc.d closc by i.v. injection is 2.4 nig I-li per kg coni- 
pared to 5 iiig Ei \vIic11 given as sodiutii hisniiitli tartrate. 

13425 P 
Electroencephalographic Studies : Slow Activity During Hyper- 

ventilation in Relation to Age. 

1 ’revh )us studies have shown that hyperveiitilation very easily pro- 
duces slow activity with frequencies of less than 7 cycles per second 
(delta activit!. ) i i i  tlic t.lectroencephalt,grl-a177s o f  childrttii.l* ‘‘ How- 
e\*er, 110 systcwiatic rcse;ii-cIi has I~eeii uiidertalam as y t ,  for ytudyiiig 
precisely tlic i-c*lationsliil) Iwt\veeii this slow actiyity atid age. Two 
hiindretl records taken in the E.:lcctrociicephalo~i-~~i)l~~ Lal)( mtory  of 
Mount Sinai ITospital were analyzed for this p~irpow. 

M ( * f I r t d .  The folknviiig grotil)s o f  patients \yere esaniined : 
( 1 ) iditq)atIiic cl)ilq)sy ( iioii-(letel-ioratc.d), ( 2) synptoniatic epi- 
lepsy, csclutliiig 1)atients \\-it11 brain tuinor, (‘3 ) iioti-epileptics with 

:: Ercoli, K., Uol l .  ,!!or.icld Itctliaiin Biolo,qirt Spcvi)11c?ltnlr~, 1939, 14, 16. 
1 Gihh.;, F. -I., :ind Gibbs, E. L., Atlas  of Electi.ociLce217inlo~rn~h~/, 1941, p. 88. 
2 Grill, N. Q., mid Seiclcmann, II., A 1 . d ~  S e w o l . ,  1941, 46, 374. 


