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;,BJTJ.ACT 

'l'o determine the pharmacological importance of acetalclehyde in the 

action s of ethanol, this study 1•1.3 planned to J.efine tbe l evels of free 

acetaldehyde occurrint.; in human blood duri.ne the oxidation of ethanol in 

the bodJ. 

Peripheral venous blood. acetal<lehy<le levels v1ere detE.:r:ninecl by direct 

as say v.hile pub10nary b lood lL:vel:.> weru estir;.·ttt.<l from breath acci,l.luehyde 

l ev els by employint; tLe blood : uir partition ra ti o for acetaldehyde at 

37°C of 1 39 .:!:. 16. Pulmmnry blood �tcetalu.ehy<.l.e levtls were de:terw.ined 
to obtain value s for (a) acetal<lehy<.l.e ou'vput from the liver and. (b) 

acetaldehyde levels in blood. likely to be reaching the brain. 

Sensitive enzymic metl!od.J for the determination of acetalJ.ehyde in 

human blood and breath samples were J.ev.slope<l, allo\ ing levels of 

acetalJ.ehyde as low as 0. 5 Jlmoles/1 and approximately o. 2 nmoles/1 OOml 

to be measured in blood and brenth samples respectively, usi ng either 

yeast or sheep-liver aldeLyde dehydrogena.Jes. The methods were developed 

to be opernted in semi- or fully auto:rnted modes and involved continuous­

flow di sti llation of samples -.vi th fluoror.1etry. 

Two �nethodolot;ic.J.l problems associated. with the direct as3ay of 

acetaldehyde in blood were ::Jtud..i.bd. These were (a) the production of 

acetaldehyde durinG the deproteinization of ethanol-containinG blood with 

nerchloric acid and. (b) the rapid disappen.rance of acetaldehyde in blood 

samples. 

It was found that over 90;-o of the acetaldehyde produced durine the 

processinG of ethanol-containing human blood for assay originates frou 

reacti ons occurring when red blood cells, as distinct from plasma, are 

treated with perchloric acid. 

The disappearance of acetaldehyde nr-..i.ch had been added to human blood 

saraples wns found to result fror:1 thtl rapid metabolism of acetaldehyde to 

acetate by red cells. By contrast , acetaldehyde formed frol!l in vivo 

ethanol metaboli sm did not appear to be metabolized significantly in blood 

samples. It was sugcested that acetaldehyde formed in vivo may be bound 

to blood components. 

ilbile hwnan sub jects were metabolizing standard 1 g/ke doses of ethanol, 

breath acetaldehyde concentrations were found to range from 0.5 to 10.0 
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nmoles/100ml while periph8rnl whole blood acetaldehyde levels ranged 

from 0 - 12 p1! and peripheral plasma levels ranc;ed from 0 - .3 J.ll.�. 
E stimated pulmonary blood and hepatic venous blood levels of acetaldehyde 

fell within the ranges 0.9 - 19 J-l1·l and 1,.5 - 95 pH respectively. The 

changes in the acetaldehyde concentrations of blood and breath durins the 

metabolism of ethanol did not follow any identifiable pattern. ., LOwever, 

the results obtained suceesteU. that there was no free acetaldehyde present 

in the peripheral venous blood of h1unans metabolizinG moderate doses of 

ethanol and the importance of acE: talde hyde in the effects of ethanol in 

peripheral tissues may be negligible. The e stimated levels of acetaldehyde 

in blood passing to the brain way be sufficient to exert sit:;nificant 

pharwacolot:;ical effects on the brain be1t further study of the binding of 

ac�::taldehyde to ti ssue :. is requireU. before a fuller understanding of the 

toxic potential of acetalU.eh.yJe can b8 G:J.ineJ. 

i .... rat-liver perfusion systeJ,;, S8t up to study hepat ic ethallol 
metaboli sm , was u se d to dete1·mine tht! nature of hepatic acetalJehyU.e 

production . Acetaldehyde production by perfused rat livers wa.s 
characterized by a peak of acuti<lde: ,yJ.e, of variable magnitude , appearing 

in the hepatic v enou s pel'fU3nte in the fir st .30 min of the perfu sion 

with medium containinG e th� cnol. After the pea.k in acetaldehy de production, 

the metabo1isu1 of ethanol b.f the perfused livers cave negligible amounts 

of acetaldehyU.e in the per fusate s , 
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