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Inhibition of Ethanol Metabolisiii by Oral Antidiabetics." (27122) 

JENS ANKER LAKSEN AND JOOP LII)SEN (Introduced by Niels A. Thorn) 
Thti I irsf i trr tc  o f  Slcdical Pky.violo,qy, I ' i i i z ~ ~ r s i t y  of Copenhagen, Denmark 

Ethanol is metabolized in the body by the ceding and following intravenous injection of 
following processes : tolbutamide. Furthermore, the effect of a 

tolbutamide metabolite and of carbutamide 
was tested with the same technic. 

J m , l l U l A  Ac.c~t;ll~l~~llycl('< .\c.t.t;1tc* + (lo2+ fl2O. 

Reaction 1 iS Catdlysed b \ r  the 1) ~'N-dellCn- j ,fethads, The experiments were performed 
in the <lent enzyme alcohol dehYdrOFnase (ADH) on intact, nembutal anaesthetized 

reaction 2 by the likewise D 1%-dependen t 
acetaldehyde dehydrogenase ( AcDH) . ,,mtabsorptive state. cannulas were placed 

in a femoral arterv and a saphenous vein for 
I n  vitro studies( 1 7 )  have shown that tol- 

butamide inhibits a number of IIPY-depen- 
dent enzymes. among these ADH. These 
findings have been conhrmed(5) and it was 
also reported that AcDH is inhibited by tol- 
butamide. The Inhibition seems to be er- 
plained by a substrate competition between 
tolbutamide and DPK(5).  This niay ac- 
count 'for the uncomfortable flushes esperi- 
enced by some tolbutamide or chlorpropa- 
mide treated patients upon esposure to alco- 
holic beverages( 2.3,4,7.9.10.16). During the 
reaction, which resembles the ethanol-anta- 
h e  reaction, high concentrations of acetal- 
dehyde have been found in the blood and the 
espiratory air (6.8). 

.4s tolhtamide inhibits both ADH and 
AcDH in vitro, it would be espectecl that the 
metabolism of ethanol would be diminished 
after tolbutamide in viva, but in two reports 
(6,8) this effect could not be demonstrated. 
However, we considered i t  pertinent to rein- 
vestiga te this question under cond i ti oils 
which permitted a more esact determination 
of the metabolism of ethanol in the hours 1)t-c- 

* Tolbutamide (Rastinon) and HBRU were given 
by the Copenhagen Represen ta tivc for Farbwerke 
Hoechst, Lautrup-Larsen -4,'s. Carl)utamide (Sadi- 
san) was provided by C. F. HoehrinKer lk Sochnr 
through A. H. Allesen Holm .US. The technical 
assistance of Miss Ulla Bengtsson and Mrs. Inga 
Almdal 4 gratefully acknowledged. 

blood sampling and injections. A priming 
dose of ethanol was injected intravenously. 
This resulted in a plasma concentration be- 
tween 50 and 150 mp/l. To maintain this 
concentration a continuous inlfusion of etha- 
nol was given a t  a rate calculated from the 
average elimination rate of ethanol for cats. 
The first blood sample was taken one hour 
after the priming dose when diffusion equili- 
h i u m  of ethanol had been establlished. Ar- 
terial blood samples were then taken every 30 
minutes for 4 hours. Two hours after the 
sampling was started, the compound to be in- 
vestigated was injected slowly intravenously 
in an amount of 100 mg/kg. Ethanol con- 
ceptration in the plasma was determined en- 
zymatically by the method of Lundquist and 
\Volthers( 1 2 )  (coeff. of var. 0.7%) ; plasma 
glucose by the Somogyi-Nelson technic( 14). 

From the weipht of the animal, the volume 
of distribution of ethanol and rise or decline 
of ethanol concentration, the disappearance 
rate was determined before and after sulph- 
onylurea injection. 

In 8 experiments tolbutamide was given. 
In one experiment its primary elimination 
product N - (4-hydroxymethyl-benzolsulph- 
ony1)-N'-n-butylurea (HBBU) and in 3 
other experiments carbutamide was given. In 
3 control experiments saline was injected in- 
stead of sulphon ylur ea. 

The results appear in Table I. R e d s .  
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Jn all 8 experiments where tolbutamide was 
injected, the ethanol disappearance rate was 
markedly reduced, average reduction being 
34%. There seemed to be no relation be- 
tween the effect of sulphonylureas on blood 
sugar and the metabolism of ethanol, as 
marked inhibition of ethanol metabolism oc- 
curred when the effect on blood sugar was in- 
significant (Exp. No. 544, 565: 566). Fur- 
thermore the metabolite HBBU inhibited the 
metabolism of ethanol without having any 
hypoglycemic effect. 

Of the 3 cats treated with carbutamide 
only 1 showed any reduction in disappearance 
rate of ethanol. 

Discussion. There have been three pub- 
lications dealing with the influence of sulph- 
onylureas on ethanol metabolism. Czyzyk & 
Mohnike( 8) found no alteration in disap- 
pearance rate in 5 human diabetics after 7-9 
days of treatment with tolbutamide. How- 
ever, ethanol was given by muuth in a single 
dose, which makes the disappearance rate less 
comparable than when the ethanol is injected. 
Furthermore, variations in the metabolism 
from one day to another( 15) may disguise a 
possible effect of the tolbutamide. Using the 

same procedure the effect of carbutamide 
treatment on alcohol metabolism in rabbits 
was investigated. Only in one case-after a 
very high dosage of carbutamide-a slight ef- 
fect on the alcohol metabolism was found. 
In  similar experiments on healthy humans, 
Biittner(6) also failed to demonstrate any 
effect of tolbutamide on alcohol disappear- 
ance. Finally, Forney and Hulpieu ( 1 1 ) have 
examined the disappearance rate in 6 dogs 
after one week of treatment with carbuta- 
mide. They lfound no alterations. 

We Sound that carbutamide affected the 
metabolism of ethanol in only one of 3 ex- 
periments. On the other hand tolbutamide 
caused a marked inhibition in all experiments. 
This discrepancy between our material and 
the above mentioned findings may be due to 
differences in species, to a smaller DPN con- 
tent in the livers of our animals under the ex- 
perimental conditions used or to differences in 
sulphonylurea doses. In other experiments 
one of us found(l3) that tolbutamide, 100 
mg/kg intravenously, produces plasma con- 
centrations of 30-35 mg %. These concen- 
trations are about twice the concentrations 
found in humans in the first hours after in- 



122 SUBCUTANEOUS . ~ I K  

gestion of 1.5 ,q tolbutamide( 1 ) .  The differ- 
ence between our findings and the result: 
mentioned above might, however. also Iw ( 1 ~  
to differences in the methds iised for cletrr- 
mination of the disappearance rate. 

As even H nioderate inhibition of ethanol 
metabolism in man would be of considerable 
forensic interest. we feel that further investi- 
gations of this tolbutamide effect should be 
carried out. 

Summary. With a sensitive technic it is 
demonstrated that tolbutamide (100 mg/kg) 
injected intravenously inhibits the metabd- 
ism of ethanol in intact cats. average inhibi- 
tion being 3470. 
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Reaction of the Subcutaneous Tissue of Rats to Injected Air." (27123) 
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The formation of localized, circumscribed 
pockets by injecting air or specific gases into 
the subcutaneous tissue of animals and man 
has proved to be a useful means for physio- 
logical studies of gas tissue tensions and rate 
of absorption of various gases from the sub- 
cutaneous tissue( 1,s). These air pockets are 
essentially tonometers where a definite gas 
volume is continuously perfused by blood and 
the rate of exchange between gas in the pock- 
et and the tissue-blood environment depends 

*This study was supported in part by a grant 
from Nat. Cancer Inst., N.I.H., and by the Air Re- 
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upon the structural and physiological charac- 
teristics of this environment. While the 
structural reactions of the s u b c u ~ e o u s  tis- 
sues to air injections have been described in 
the guinea pig( 2 )  and rat (3 ) ,  little attention 
has been given to the blood supply of the air 
pockets which is of prime importance in such 
studies. It was felt therefore that air pock- 
ets in rats provide an exceptional case for 
study since the depot could be maintained in 
the same area by air refills(4) for weeks and 
months, thus establishing a very stable ad- 
justment to the air as a foreign body. In fact, 
such gas pockets eventually form a very dis- 
crete structure with a highly developed vas- 
culature and an organized lining. A well es- 
tablished pocket can actually be dissected 
out and removed as a complete sac, which in 


