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l'hysiciana who  11:rvc h:rd to dt.;~l witli p:~tients s~~fftbr 
ing fro111 elrro~~ic :rlcol~oliqrn c:tnnot tint hare 11ee11jm 

lwt+swd \\it11 the \\id? r;iriation ill eutinr:~tc.\ given I)) 
t11c.n1 when auk~(1 how nrnch they drink 11:~il). 111 gcbn 
r,1:11, tlrev fall into one of two rlasscss: t l~osc \vlro state 
tha t  they lrevrr takr Inor(, than :I coople of 1)evrs, :rnd 
those a110 stolitly mnint:tin that they eonflume up to 2 q t  
of  ~ h i s k ~  111 order to hs\t .  son~c basis for every 34 hr. 
.111dging the cretlibility of these.sW<.rucauts, it woulcl 11r 
ciesirabie to knom with ,I fair  degree of act.urgt-j- tlr(~ 
t~~:~uimurrr tl:~il\arnonut of itlcohol that  can I)c c*or~s~lrnt%tl 
ober a period of xc~\.e~nl di~ys. 

Hilnple :rs the direct exptbri~lu.nt:rl al)pro:tel~ to the [)rob 
1t.n~ woultl sceln to l)e, tht. nrrdical litcr:ctnre fails 10 rei 
cord such :in c.ul)eriment. I n  default of snch dirc.ct a p  

hpolraihlc for t l ~ e  low t.stio~:jte of ~sr:txi~nal tlail> con911111p 
tion reported by thin gerrrrally ~ r l i sb l e  worker. 

That maxinr:~l daily connnml~tion i.r irrdeecl l~ ig l~er  than 
that  pot forwirrd Ipy Widn~:~rk i~ supported by the as~~oiirrt 
of' :~lcohol tha t  har been eon~lrmed day after (lay I)y dog> 
in this lal)o~;ctory. 'L'hli~ three dogs \ctxre nlloxvc~tl areess 
: ~ tall tinlc.9 to a, solution of 5% 11y volnmt. of ethyl aleo 

Irol in t:cl) n:ctc,r :rq thcir sole source of fluid. I1rtdt.r 
thi3xc c~rcu~r~ut :~rrcc .~  :~ t ;r ofthtsj cor~surnecl :tleohol rate 
4.4ti g/kg/tlxy. WTlit~rr the perct.nt:lgt. of :11~~ohol\\:I* 
r:~in(~(I educed their fluid intake :~ccorilingly, to 10% tlrtsj 
so t11.1t tlreil alcohol jnt:rbe incrr:~setl only to 5.52 g/kg/ 
I : .  This is equi\:rler~t to 230 mg/kg/hr, wl~ieh is c~uite 
:I clow apl)roxinlatio~~ tlrth 300 rng/kg/hr t h t  urauto 
found 1);y Mt~l1:cnI)y ~ i t h  111gh :tlculrol tlos:rge. I f  we 
t~ar~nposcthis to IXI:III, t h ~  rn:~xirnal daily dosagr for  a 
70 kg I I I ~ I I  can I)e cslei~latcd to he 386 g of ;~leol~ol,or 
:t))pro\~matc>l~32  oz 01' 100 proof whisky. Thin is rrrr1c11 
nr:rrc3r the ~ ~ r t : ~ k c  cl:rirr~etlI I ~m:cny alcoholics. 

A ~r:~xon:~lrlr tlwcriticis111 of :il)ove infe~ence  is tha t  
YO ~ : I Irro t ~ r i ~ I c ~ n ~ . t ~  rclnatI I : I ~11ren put forwald to justif) 

prnisal, \vhich slro~~ld v(>~t:~inlp ing thc. r:rtr of :tlcohol ~~~c~t ; thol ismdog anti nl:tn.some day br m:cde, t,i~t~rc~ in 

is av:~il:~J~le ~ ~ ~ f f i ~ i ( ' n t  data 1)e:uing on thcs Ihert. IS, ho\$rver, fairly conclunive evitlcnce that sucha R I I I O I I I I ~  of 
r 7 

st~t).)ectto :rllow 11s to c~xtirn:~tc. the m:axin~:rl d:~il? intahv . :in t.cl1t:ktion 1s ter~:lblc~. Thun Newrnarr :irrd Le l r rn :~~~  (-5, 

\I ~ t h  of :lccAuraey. a rcaqolra1)lr ~ ~ r o l ~ : ~ l ~ i l ~ t y  
Widrnark ( 7 )  c%stinr:ited, on the t):~sis of the rat(. of 

fa11 of 11lood :rlcohol cotrc.rrrtration :tftcr :L uir~glv (lone, 
that :I 70-kg rr1:lrr nhortlll :J~le to dis])ose of 170 g of t 1 t 8  

:~lcohol in 24 hr, ahich u~onlcl irnply a rate of alcohol me 
t:~l)olisrn of 101 m g j k g / h ~ .  I f  Witl~nark's cwtim:ttc, 14 

:~ccurate, \\e nrunt corrclnde that  the grcbatcst arno1111t of 
100 proof whisky tha t  a ntan of aver;rge wcight could 
rnctaholize in :L day woold I* I4 oz, or lens than :I pint, 
which wctlild cert:~inly rendel irraccnr:ite the estimates 
f rei l~~entlygiven of :L eonsi~mption se\ el : ~ l  timca this 
gre:~t. Nor can i t  l)t. :~rgrlc.d tha t  the gre:~tt.r c:rpacity 
cl:limed by addict^ 11r:iy be ciur to increa8c.d f:icAility in 
:rlcobol nrct:~bolinm rngt.ndered for this hy hab i t~~a t ion ,  
has bc.en fo11ntL not to he the case ( 3 ) .  

Refore wr plem:atulc~lp discredit the patic.nt~' state- 
rrie~rts, l~owe.ver, we ~ n ~ i s tronsider an import:cnt factor 
\ ~ h i c l ~probably oper:~teri to make Wi(1nl:lrk'a estirnatc. 
too low. This is the finding, recently confirmeel ( I ,  .I) ,  

tli:lt the rate of alcohol n~etattolism is not constant irrcx 
hpective of dosage, aH Widmark bc.lievetl, but th:tt if in-
c+rtLaReswith-increasing I~loocl alcohol col~centratioa. Thus 

fo11nd i ~ s  the :t\cLr~~ge f 0 1  t u n  h11111an ~rlhjects aftf>r il dosr 
of 1.3 g/kg, :L r:rte o t  rnct:rl~olism eclu:rl to ? I$  nrg of 
:~lcol~ol/kg/lrr, quite con~l):tr:~hle to the figlrrchq for tlogu 
w11ic-11wcb h:tve q~lott~d. Thus i t  seems quite re:~sonxble 
to asuiln~c* th:rt t l ~ c  ~ : r t e  of rr~c~t;lbolism of :il(~ohol I I I  man 
:~rrd in the, tlog is e~ssrntiallj the. s:an;e. 

Further lb\itlcrlcta regard in^ the rate :it ahic11 aicoho" 
(-it11IM, 11net:~bolized in dogs m:ly he ~ecured from the fol 
lowing experin~ents. A 23-kg nr:ile dog was gi\en :r dose 
of 3.0 g of alcol~ol i~rtr:lvenously, and the blood :tlcohol 
concentration followed until i t  ;ipproac.hed zero. Thr 
aveluge rate of mct:abolirnn of :rlcohol so dete i~oi r~t~t l  waz 
foiin(1 to 1~2156 rrrg/hg/l~r. On another day the samr. 
tlost, was agnirr givtbn, followed by ;I c.onst:rrrt intravtmolls 
infilsion : ~ t  a r:rte of 156 mg/kg/l~r for a period of 3 hr. 
The blood :tlcohol conetwtr:rtion under these e i r c t~~r r~ t ; rnce~  
dropped fro111 :rn initi:lI tigult. of 363 mg/100 cc a t  tilt. 
s tart  of the const:rrrt infusion to 351 a t  the end. On two 
other oCc:wions an initial dose of the same n1:tgnitnde waq 
given, followetl 1 ) ~ 'hourly (loses administered by stornacl: 

tnf le  xt t h e  same rate of I56 mg/kg/hr for  a period of C) 

lrr. 011one occavion t+c hlooct alcohol coneentration 

1Sgylc.ton ( I )  fo1111d hp referring hack to M~~ll:~rrl),v'rriropjx~d from 346 to 312411g/100 ccA,on the .either from 

original work ( Z )  that  i n  the dog, when the blood :ilco- 
1101 cotrce~ttratton was lwtwem 300 and 400 rxryJ100 PC, 

the rate of alcohol o~et:il)olism w:~s 200 mgjkgjtkr; 
\\ltlerens ivlren the c.orrt.etttr:~tion T+as brtwcrn 200 and 
300 mgj100 ec, the rat(, way only I50 mg/kg/trr. Simi-
larly Ne\\rriarr and Lehn~ ;~n  ( A )  found that ,  consitiering 
the aver:ige for four dogs, an incrcaasr in dosage of l O O % ,  
which wonld donblcn the :)berage blood alcohol concaentr:r- 
tion, prodrlced an  iircre:tse in rate of alcohol metal~olisrn 
of 36%. This has since been confirmed by Nc.\vm:tn, 
Yee, and C'utting ( 6 ) .  Sincc. most of UTidm:irk 'u work 
was done with s~nal l  doses of alcohol, the incbrrase in rate 
of metat,olism with increasing dos:~ge mny a(~l1  be re 

3.30 to 312. Thrrn, in npitc of the rnaintenarrce dose of 
156 trrg/kg/hr,,ealc.uljtt~~tifrr)ru the-aswage rute of dis 
rt~pear~uac4~ :~lc.nhelafttbr single large dow, therecbf a 
wati, on thc, iivcirage, a drop in hlood alcohol concentra-
tion of 3.3 n1gj100 c*c./hl, which is equal to :I r:~te of 
meta holitml of :10 nrgjkgjhr in exc.ens of the ~naintenanee 
dow. The experiment t h ~ i s  dernonntr:~tcd that  s muinte-
nanec dose of alcohol C:LICILI:L~C.~from the average rate of 
mrtitbolircm after a single h r g v  dose wt18 not sufficient t o  
maintain the, hlood a1~~011oIlevel ~ o n s t a n t  at the highest 
level produeed b.~-suc11 a dose. This constitutes addi-
tional proof of tfre fallacy of the hypothesis that  the 
r :~ t r  of illcoho1 roetx1w)linm is llnrelated to dosage or hlooa 
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aloohd concentration. The true rate of alcohol metabo- 
lism a t  this high blood alcohol concentration can thus be 
eetimated a s  the sum of the maintenance dose of 156 mg/ 
kg/hr plus the deficit of 30 mg/kg/hr, or 186 mg/kg/hr. 
I f  this rate be applied directly to  man, the maximal daily 
consumption for a 70-kg man would be 312.5 g of alco- 
hol, or about 264 oz of 100 proof whisky, which falls in 
the same order of magnitude as the 32 oe calculated from 
prolonged daily consumption in  dogs. 

From these data  we may then conclude that  the maxi- 
mum daily consumption of alcohol by a man of average 
weight is rep~esented by a quart of 100 proof liquor, and 
that estimates greater than this are in error. Equally, 
i t  may be concluded that this consumption may only be 
achieved by maintaining the blood alcohol collcentratior~ 
a t  a high level. 
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Trichinella spiralis is the causative agent of human 
trichinosis. The disease is acquired as a result of eating 
usdercooked meat, usually pork, containing the parasite 
in the encysted larval stage. Trichina infection appears 
to be somewhat oommon in the United States a s  it has 
been found in  14.34% of human post-mortem examina-
tions 	(3). Since there is  no simple economical method 
of treating meat a t  slaughter to kill trichinae larvae, any 
information which may improve present conditions is de- 
sirable. It has been found that a very intense beam of 
X-rays or cathode rays produced in a newly developed 
high voltage machine rapidly destroyed bacteria, yeasts, 
and molds, and the application of this metliod to the 
sterilization of food has been suggested (1,3). 

The. writers, in this study, have undertaken some pre- 
liminary experiments to determine whether treatment of 
meat with radiations would have lethal action on the en- 
cysted trichinae larvae or would produce some morpho-
logical change which would prove detrimental to the life 
cycle of the parasite. For  the purpose of clarity the life 
cycle of Trichinella spiralis is  briefly summarized. The 

I I. Adult females of 1'riuhineZln up+rfllis recovered 
I'rom smnll intestine of rats 6 clays following experimentnl 
infection. (n) Normal adult with embryos in the uterus. 
recovered from n control rat which had received nonirradi- 
nted infected muscle; (b )  adult showing undeveloped em-
hryos in the nterus recovered from a rnt which had receiretl 
infected meat irradiated for 98 h r ;  (c) ndult recovered from 
n rat which had received meat irmdlnted for 144 hr showing 
nhnorlnnlity in the shape of the body wall. 

larvae derelop and reach maturity in the intestinal tract 
of the host 2-3 days following ingestion of infected meat. 
On the fifth or sixth day about 99 to 100% of the female 
worms show embryos in the uterus (Fig. la). These 
embryos are liberated into the lymph spaces of the host's 
intestines and eventually reach the musculature where 
they become infective in less than 3 weeks. 

The method used in these experiments consisted in pre- 
paring small cellophane wrappings each enclosing about 
1 g of trichinous ra t  meat and placing the paekets be-
tween two tubes containing radioactive cobalt, in a re-
frigerator a t  about 4' C. The dose of irradiation re-
ceived by the meat was estimated to be 2000 r for  each 
24 hr, consisting largely of gamma rays, the beta rays 
having been filtered out. After the meat was irradiated 
for a specifigd interval of time, the contents of each of 
two wrappings were fed to each of two white rats? One 
of the rats was killed 6 days after infection to d e t e r b e  
the condition of the adult worms in  the intestinal tract. 
The second ra t  was killed 30 days af ter  infection to de- 
termine presence or absence of encysted trichinae larvae 
in the musculature; if larvae were not found by use of 
the press preparation method, the muscle was artificially 
digested and examined. A control r a t  receiving un-

1 Acknowledgment is made to Dr. A. R. Lamb, Experiment 
Station, H.S.P.A., for making laboratory animals available. 


