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the basis of potentially free penicillin, Cavillito 
et ~ 1 . ~  reported that the benzyl ester was more 
active than pure penicillin in the treatment 
of experimental streptococcal infections in 
mice. However, the benzyl ester was admin- 
istered in sesame oil. Since this preparation 
is oil soluble and water insoluble, it is likely 
a more prolonged plasma level of free peni- 
cillin was obtained with the benzyl ester as 
compared to the sodium salt. The apparent 
increased activity of the benzyl ester in their 
experiments was therefore probably due to 
delayed absorption, rather than to any in- 
herent increase in activity of the benzyl ester. 
The evidence available at  the present time 

indicates that it would be hazardous to transfer 
results obtained in mice to man. Whether 
man can hydrolyze either of these esters to a 
significant degree can only be determined by 
further study. 

Conclusions. Plasma levels following ad- 
ministration of benzyl and methyl esters of 
penicillin G have been determined in a variety 
of species of animals. Mice hydrolyze both 
of these esters rapidly and probably com- 
pletely. Rats are able to hydrolyze the esters 
less completely. Monkeys, dogs, and rabbits 
show no appreciable plasma level of free peni- 
cillin following subcutaneous injection of ordi- 
nary doses of these esters. 
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Previous work1 has shown that unilateral 
and bilateral nephrectomy and also the ad- 
ministration of nephrotoxic agents like mer- 
cury bichloride, uranium nitrate, and potas- 
sium dichromate regularly increase blood lipid 
concentration in dogs. Hyperlipemia of the 
same pattern occurred, however, once after 4 
sham operations, three times after 5 splenec- 
tomies, and was regularly observed after 
severe tissue necrosis. I t  was concluded that 
lhe kidneys of dogs, cats, rats, and monkeys 
are part of a mechanism which influences 
blood lipid concentration. These studies 
prompted further investigations to separate 
more clearly the influence of extrarenal tissue 
injury from the effect which renal tissue 
exerts on blood lipid concentration. 

Methods and operatizle procedures have 
been described previous1y.l In order to elim- 
inate the complicating factor of a general 
anesthesia, unilateral nephrectomy was per- 
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formed under local anesthesia in 3 d0gs.t 
The results are summarized in Table I and 
are identical with those obtained previously. 
A temporary hyperlipemia involving choles- 
terol, phospholipids, and total lipids was ob- 
served in all 3 animals. The highest values 
were obtained 4 to 8 days after operation 
with return to pre-operative levels after 10 to 
14 days. I t  may be concluded that the general 
anesthesia used in former studies had no part 
in the development of the hyperlipemia follow- 
ing renal ablation. 

When mercury bichloride was given by 
intramuscular or subcutaneous injection mod- 
erate tissue necrosis, resulting in ulcerations, 
was occasionally observed. I t  is conceivable 
that these lesions had an effect on the tem- 
porary hyperlipemia regularly observed after 
the administration of this nephrotoxic agent. 
.Mercury bichtoride therefore was given by  
intravenous injection in a 0.5% aqueous solu- 

t We are greatly indebted to Dr. Harry Gold- 
Matt of the Institute of Pathology, School of 
Medicine, Western Reserve University, for per- 
forming the operations on the dogs. 
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TABLE I. 
Eff evt of ~'h;hter;rl Ncplircctoniy, Performed Under Local Anesthesia, on Seruni Lipids of 3 Dogs. 

Arg prwpcrative values in mg% Highest postoperative value in mg% No. of days 

Dog NO. ('holesterol Lecithin Total lipids Cholesterol Lecitliin Total lipids opwation 

43 120 360 400 342 550 1050 6 
44 160 300 580 253 370 800 s 
40 200 350 600 253 540 880 4 

r \ / 7 after 

- _ _ - -  - _ _  _ _ _ .  __ 
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TABLE 11. 
Effect of Intravenous Injection of Mercury Bichloride on Serum Lipids of Dogs. - 

Avg values before injection, mg% Highest value after inj. in mg% 
Dog Dose, ,r > '  ~ o . d a p  
NO. ing/kg Cliolesterol Lecithin Total lipids Cliolcsterol Lecithin Total lipids after inj. 

49 2 98 280 490 343 460 1100 4" 
44 1 100 350 620 275 520 980 4 
57 1.5 188 400 680 519 710 1180 5" 
46 3 105 275 480 2 19 578 1080 2" 
47 1 124 240 61 0 "00 410 910 3 

~ __ - - - -. __ __ ____  

- 

tion to 5 dogs (Table 11), thus avoiding local 
injury at the site of injection. The two ani- 
mals injected with 1 mg mercury bichloride 
per kg body weight developed a transient 
hyperlipemia identical in pattern and intensity 
with the reaction observed when 5 mg per kg 
body weight had been injected under the skin 
or into the muscles. The 3 remaining dogs 
injected with 1.5, 2, and 3 mg per kg died 
within 5, 4, and 2 days respectively and a 
continuous increase of cholesterol, lecithin, 
and total lipids was observed in their serum. 
It thus is shown that the hyperlipemia de- 
scribed in former studies was due to the action 
of mercury bichloride, and was not dependent 
on the resulting local tissue necrosis. 

Eflect of Mercury Bichtoride on Serum 
Lipids of Rats .  The effect of subcutaneous 
injection of mercury bichloride on serum lipids 
of 15 rats has been reported previous1y.l In- 
creased values had been found, but more 
extensive studies had to be carried out. Fig. 1 
shows average values obtained in 161 animals. 
When given by stomach tube from 6 to 30 mg 
of mercury bichloride was given per 1000 g 
of body weight. By intramuscular injection a 
dose of from 5 to 7 mg was used, and intra- 
venously only from 1 to 4 mg per 1000 g of 
body weight was injected. I t  is seen that 
after intramuscular and intravenous injection 
of mercury bichloride, cholesterol, lecithin, 
and total lipid values rise and descend within 

the first 8 days. This immediate hyper- 
lipemia is not observed when mercury bichlo- 
ride is given orally. A delayed increase in 
lecithin and total lipids without corresponding 
rise of cholesterol values is observed, starting 
7 to 8 days after its administration. These 
findings confirm the results obtained in dogs 
and it remains to be explained why in dogs 
and rats the oral administration of mercury 
bichloride is not followed by hyperlipemia, 
which is regularly observed when this agent 
is given by parenteral injection. 

Ejec t  of Carbon Tetrachloride on Serum 
Lipids of Dogs. Outside of renal ablation and 
tubular damage induced by nephrotoxic sub- 
stances, severe tissue necrosis in dogs had been 
found to be followed by an identical hyper- 
lipemia. One of the methods used to produce 
tissue necrosis had been the intramuscular 
injection of carbon tetrachloride which regu- 
larly led to the formation of severe abscesses. 
I t  had been concluded that not carbon tetra- 
chloride, but the resulting necrosis of the 
tissues into which it had been injected was 
the cause for the increase in blood lipids. In 
order to test the validity of this conclusion, 
15 cc of carbon tetrachloride was given by 
stomach tube to 2 dogs once, and 5 cc every 2 
to 4 days to 4 dogs. The results are sum- 
marized in Table 111. They show clearly that 
the oral administration of carbon tetrachloride 
decreased the concentration of cholesterol 
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lecithin, and total lipids in serum. This 
strongly suggests that the hyperlipemia pre- 
viously observed was not due to carbon tetra- 
chloride but to the tissue necrosis resulting 
from its intramuscular injection, The hypo- 
lipemia observed after its oral administration 
may well be connected with the hepatic dam- 
age so produced. 

Summary and Conclusions. ( 1 ) Unilateral 
nephrectomy was performed under local anes- 

thesia in 3 dogs and was followed by a tran- 
sient hyperlipemia involving cholesterol, 
lecithin, and total lipids. I t  thus is shown 
that the general anesthesia used in previous 
studies had no part in the development of the 
hyperlipemia following renal ablation. 

( 2 )  Mercury bichloride given by intra- 
venous injection to 5 dogs produced in all 
animals a hyperlipemia identical in pattern 
and intensity with the reaction observed when 
intramuscular or subcutaneous injections had 


