
O

8

Li

0
r)

I
c3

d
Cl)

V

O

V

J

X
c.^

S
v

- 3

l •^. y

..0

a ^

t3

^ t i

1 ULCd

oa^ Q; `• ,y u Q

0

i :o ff ,: •,r 3^^H
y O Oy

^. •Cd C.C,',) « o e

p a am 3 o oL. 
4dA

V
u0

v bE^ .^•a+••0^"O ca a+

oV °^ `^ cd = b ^i y

a
•

Ou •du

U ^i 
0 y C E E • C

o ^
e
v
e o v

`̂ i -;^ w a

y 1 y et C u 'i+"O . v N+ ' o = C 0 S@

u u ,, ^ E
y c C p eR a„ • Q, v p pp

o

u0 Zen^.^o "o^ 020yn. c•At
> td 

flUI. •

o w `L° N
E'-. c-

OD• O 'C y •^ •^ N a+ r' N 14- O «
c ^i'u .• o ^- Sp a! u .+ ^^1 u •

^ ' y^^a;'[ = u p 
'-• 

p ip v-y y= ^c •C E u.0

0 3 = ^^^c W ^o^ _^oco v ^ `- 

{1 G - ri p V 'O ar 
y .L' N ^, 61 y f.. 'd V • N b

$, = o0 0: C u V y ^' V t 'C '. N G) Cl = N ,yam,

8. a o'fl era oi.° v-d ?^ = ^ ,c y ^ ^ .0 n

O •b V 40 '^^` i^ . C•• Q^ td i.' ^• Ld t^ OS O! E 'E; E 0 Xi 
• " -Oc Oi^
O

aS t RA m v- O O 1^ W a^1 '^ u•t

^- l

c ; - c a
v 'u u o ^.°

ci

^ vp . ce

> C to C • -+ ,^_

p C^ Cd v a+ N f 
a

a^ eC 'O

o -C

•\ L v 3 
ice-. 

4 v bDw • v •C

;; o d c• .c ' a c^ rs ^' o u
a+ N e, a^ s

p cr^•S O O ' = •^ c. s y a^

c 
u 

e^ ea •^a O h  p ^.v Z
•
N •  LL y d

ci

3 O u .
of • S •

v+ V 
y L. 61 NW 4-! ^- a A. ed O s N O

O ti

ate+ 3 A. N ci Lt1 p + 
'aO-.+

• 

v Or e
•^ N 

Cl)
 tr G V h '

•

C3 • -•
O

u
 
-c Q ^e

r Ru 	12 ^" _o v uv)

a^
, ^ 6 0

 '- 

y y H
N u

y^"'„ of M i — -

O O 7° O .Q' 
O "d t.

^ .O 'L7 ate.+ C lS.'O CZ t.. ^. +s+ ' 3̂ w



Q. N of N_ s. O ^O O. 'b s O O a+ L_ ' .0 > _y C p O -[ O O u O
O p 3 S c~+^ v •a aus h0 .^ u yam+ y j^ • ma y cpj u ,a G. u C U C

O
 p 3

•b •^ ^`7 C C C + . i•. = r •T O 's. 12 43 v ^' ►-0 ° l^ p O ++ u O+ u y 
•
C
 i4 u -

y am,, C w 3 0^ u a c^ 6^ f
"GC u Wp y` r-s ., v pp O •u

C v 7+ V 6C7 a+ 'C C
u Cn .G ^"' -^. y eR y y .0 C_ 4

0
.= y O u Q' tom. p ^L' L1^

O ' _4 q^ p' O y - '. ° 1. •^ sue.. u y a+ d C U cA . w .^
O cc w p& O. C a sy0 vyi  O

Z  

Co b .^ O . 'S y S 3;
0 a . w a^ _ b a^ 'd 3 0. C -^ E_ es v a 3 i.= f.s. O .^ u p t^ tL C 'u +^ p t^ C ea ii t'r 	i+ ^+
Z
i y V 

p •ri y 
••^. Q7 N lb i^ .~ O p y 6" 3-. . 2 4 ".. f• '.. F L

^.^^^ > y„ X^y ^.c•^'3 u 3 y~ o 3 0^^ C^ o C o o> 0^ -cO c^ .^ c.. M "^y C O 'b u • u, O p ++ C R , O .0 3 .4 2 N E C O
:: y '-' s'^•. O .••r y a^3 s'a+ +N, 7 ' ' 9. y y C ^+ "' C y to . a.. -d V O a C 4J N N

=e o"" ^w. u o a 3 °' u 3° U - - ^.0
E

0 0.
o 

y 
3 u u 

y 3 O '^ d 
•
u
 

o O 'i+ a3 t~ cd
a ^^,.w .M o •y?^,^ aO.C^ JyC3^.Ca^-=^.^._,' X4.14.1o .03 >, c u •^.w o o u:. s • ao p e, „ .n >.>.3. w

C 3 .-. it it • p it 0 c C ^'' E 0 , u es -
z C u 6) . w y. t^ +' O e^ N O 

C. 4' D C v aJ E 'Ci+ >. •^ cd a ed
Q y^ N C O 4_1 p Lu 

SE L. :O ,^ y . Vp ^..."
 .0 O i+ > 'i+ i+ 

O a+ N t1. O u w 3 9* 
y-

x C„ w 0 O' a --• cd O o p44 a^ . w c4 C .^ c^
F RS c°^ ... > u_ +' y ^Q 3 0 ;: y • [ y .^ O °° a -°v "''• .^„ = U o u >. d
W 4) . 2ed ,r -i O ^+ 4) cc , i s O 6J a+ y) M ^ O T.. N

.^ p y C r^+" .^ u s^ w C u o, 3 3 0•. C
O C ' L4 t^ z 'd :," i^ lr h0 a y v u 0 ,r it u + y (^ cC a.• s' ^+ u j>• ^ , O w i+ C H ^O . Q p ' c^ :N • y w u . ^ s. t^ ,^ O - 0 U v p 

a^ C s. A.
z :d a.^. Oy W s0, o C •--. ^C+ a: : [ f" O ia. +r ice+ u 0! -E E p p at s-^

cd
W CO y c0 > O p '^ ^ >+ • ¢, a tr Q•s i' n > . CO: 3 +' i' 'C s» f1. p O4.1y sd p V CO ^' u >.. rrA •̂ .i '4i+ 7 " • .r > s C C V y^ eC .n y • 4: b ^+ •^:
G 3 O '.' O i ' eK O u

O N U `r ' oD nt u O Q sue., Rt 0 y -^
W C C i+ p 'O Ok >_ vi E .' i + as O y s

c^ > 'd s. ..+ cd C . crt W 0p>, 4J C y .-... W >.:o O r-s at L O s. -d a+ C O v Ci i' ^' w cs s..= 'C t3.tY' 'b > a^ N N • •+ ^.. O bA L N ,^ .. v u '3 CL > Lr > Cd CD
F' C v eQ 3 C ai y i•' •LS y 0 O CC .f^ .. C^ p ^'' •W = C 1_-, a!^ di y

y. o•0 O w.° " u a
°, yp p.> ° 3 " ^ ^i e o

U1 O",- 0 0"•O 3 ' f! " O C a, p '^ s"
1"s O s^ .0 ^` 00 '^ r0, .. yu$ ".'' i.^i 0 '^. O u 'd y 1•'"  V '^• N $ ..^. " u O a .S"••. E N +^ tOA •E

Q. u
U Qy l^ rn .7 V •^^O y ^'i e% k ^ N ^7 d .3 . 

w 'L7 
y Lri O .t.. "^ 3 . d i L'i cc 'C^ N O ^''

O i^ b ^CJ ^'d • L+ 0^ a L'i •rte'. .w ~ .' y y 4 ' e^ id Qy.wp •ts ^y ^i .tr
O H O iOr • in 'L3 CJ' .0 3 O 'C a '^ ^i N a, ui 3 > cd ' u 0. e^ N i+ C

U

3
u
u

ri d

w M

^ r
U

H ^

p"v
N

,t'S

O. 4.1o-- C - 0 Q y •d a0i p p iii .0 O O C O O
Q O ue.. > .^ .LI y aCr s

y.
a! b O

C O O O s
0
. . .. •^ y O

O v p

~ C'i e~d C aJ
U.-4 O i.- i O. V rn y ed W O C i s tet .^ E"s
C > ' C ^. O +

4.) O • Cc$, pp 
i' 

sy. •CJ -o C ,^ E ads 41 '^ D" v x .O O

u G 6v7 ' 4 V p+ .G 
•a: G v O 'b b f^ t^ bD w •

i' p

•&- .^ al •.. ++ W O p G :rah bD b •^ `^ O a .0 -4

Q t.' 	Lq R 'O i1 u y a+ ,a V _ ^i .^ R y O a > i.r G'i y >
W ►. ^+ v 	v..-. !r 'd y C v C'iy y +̂ . w V • • 0 O td r0i C 'CI
aC ' a a^ hC.D 0 ^' C ti ^ m .^ a+ a Cl) 

.a ... y

1°' rn ° '3 -^ a E& C "3.4 `-' o y o 
v u >, 

y 
a -- o

y
C
i $ o +^ "rr+ " a1 .^ u w y a+ y ee u v> .0 v v a^ E C

~,^ it c: cd . [ ,^Wo as 03^` ~°^'>'^
o .

c .^ ^,,, C ^s 'o o;^ ^^ , a .^Sy
y
 
d 

1
>
^
, 
o ,^ 

o .) X00 N
a

15:9 , .ice t° v PO 0 o a. ^^ o ^o 
O '

^c '
b 

QC.. o ^j u ..

as u 41 ' iC ê &
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clinically symptom-free at the beginning of transportation, were
blind or dead before they reached the hospital. The vision or lives
of these patients would have been saved had they been given ethyl
alcohol.

t is pcsslble that Agner, Hook and von Porat overlooked the fact
that the evidence for the efficacy of the treatment with ethyl alcohol
is not based on the course of the poisoning in the three cases in which
the doctor in charge administered small quantities of brandy but on
the observation that patients who had drunk ethyl alcohol as well as
methanol always suffered less from the poisoning than those who had
drunk methanol only. As a rule, patients who drank ethyl alcohol
daily after they were poisoned by methanol showed no signs of the
poisoning and several of them were therefore not hospitalized.

On the basis of the course of the poisoning in one of their two cases,
Agner, Hook and von Porat maintain that characteristic manifesta-
tions of poisoning such as amblyopia may develop at a time when the
alkali reserve is high and the patient has not suffered from severe
acidosis. They describe these manifestations in the following way:
"At 5 P.M. on September 14 the patient, who had hitherto been
clear-headed and lucid, began to manifest motor unrest. He became
apathetic, with fixed eyes and slow speech. He stated that his vision
had become blurred, and that he had a twilight sensation in his eyes.
The-alkali reserve was 55 vol. per cent. " 8 The patient was-given 60
ml. of ethyl alcohol diluted by fruit juice and water, followed by 10
to 20 ml. every hour for 34 hours; all his symptoms disappeared
within 2 hours.

The symptoms described are not manifestations of methanol
poisoning but must be attributed to the fact that the patient was in
the "hang-over" stage of drunkenness. The fact that the patient
complained of blurred vision is by no means proof positive of am-
blyopia. I have often noticed that alcoholics after a spree of several
days, afraid that they may have drunk methanol, complain of
blurred vision although diminution of - vision is not demonstrable.
With regard to the other symptoms, it should be especially noted
that motor restlessness does not develop in methanol poisoning
before dyspnea has become serious, severe pain has set in, :or psychic
disturbances have occurred—i.e., not before severe acidosis has de-
veloped.

It seems unfortunate that formulations based on insufficient anal-
Reference 2, p. S20, see also reference lip. 998.

ysis should cast doubt on the decisive significance of acidosis in
methanol poisoning. This attitude, adopted by several investigators
on the basis of findings in experiments with animals, has cost the
life or vision of many human beings. For an unexplained reason
even very large doses of methanol do not cause an appreciable re-
duction of the alkali reserve in the animals usually employed in

-research, and he do not therefore present the same morbid-picture
that human ein s o `tTl e y it Is chiefly on account of
the experimental findings that most textbooks and handbooks prop-
agate the teaching that acidosis plays no very important part in this
matter.

In 1946 Zatman (9) published a study of great interest. With my
first study 01 1943 as his starting point, he investigated the effect of
ethyl alcohol on the oxidation of methanol. He found that the ox-
idation of methanol with alcohol dehydrogenase was considerably
inhibited by ethyl alcohol. No oxida tion took place when ethyl al-

cohol and methanol were present in equimolar quantitie s. 'A def-
inite inhibition of methanol oxidation is demonstrable even when the
molar relationship of ethyl alcohol to methanol is only 1:16.

Zatman's investigations of the excretion of methanol in the urine
of the three persons on whom he experimented are also very im-
portant. He found that the concentration of methanol in the urine
rose after the administration of ethyl alcohol. I presume that this
phenomenon also can be explained as a surface action of ethyl al-
cohol. Some of the methanol taken becomes adsorbed to the
surfaces and to the firmer constituents of the cells. When ethyl alco-

j hol is given, methanol is displaced from these surfaces and the con-
!1 centration in the_fluid of_the organism_ becomes . higher than it was

before. As the excretion of methanol through the kidneys takes
place by diffusion, the concentration in the urine will rise in con-
formity with the concentration in the blood plasma. The excretion
through the lungs is also by a process of difl'usion,and we must there-
fore assume that the elimination of methanol in the expired air will
also increase when ethyl alcohol is given.

In connection with my hypothesis of 1943 (4) that formic acid
may conceivably paralyze the ferment iron, it is interesting to note
that in 1946 Agner and Theorell (11) showed that formate, in a con-
centration corresponding to 0.1 per cent methanol, has a consid-
erable inhibitory effect on the activity of catalase.

Soderstrom (6) believes that the lactacidem ia of persons poisoned

r
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by methanol may be due to their violent struggles for life. But I
doubt the validity of this explanation, for an increased quantity of
lactic acid has also been found in patients with a moderate degree
o acidosis, and at this stage patients do not suffer from motor rest-
lessness. Thus Branch and Tonning (12) found lactic acid values of
about 70 mg. per 100 cc. in two patients with alkali reserves of about
40 vol. per cent. These findings support the hypothesis that it is
hypoxia which is the central factor in the pathogenesis of methanol
poisoning.
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A Critique of Physiopathological Theories
of the Etiology of Alcoholism

Leopold E. Wexberg, M.D.
Director, lfkoholics Rehabilitation Program

Di.triel of Columbia

ECENT studies on alcoholism have branched off in two differ-
ent directions: the psychiatric and the pathophysiological.
While it is a most desirable development for a problem to be

approached along various lines—in fact, along all the lines possible—
it is of equal importance to maintain communication between them,
just as a two-pronged attack on a strategic objective in war.might
fail if one army group did not know or did not understand the tactics
of the other. For that purpose, in military as well as in medical and
psychiatric strategy, the groups concerned should speak the same
language, An attempt is made, along these lines, to establish the
common ground of understanding between medicine and psychiatry,
as far as alcoholism is concerned.

Smith' emphatically states his conviction that alcoholism is a
metabolic disease. No one familiar with the signs and symptoms of
acute intoxication and chronic alcoholism can challenge this state-
ment. Recent contributions, such as those cited by Smith himself,
have shed light on this subject. It is probably true that the syndrome
of delirium tremens is an adaptation syndrome in the sense of Selye,2
in which adrenal hypofunction due to the repeated toxic stimuli as-
sociated with alcoholism plays an important part. The parallel be-
tween delirium tremens and Addisonian crisis is most interesting.

If the clinical problem of alcoholism is approached in this way,
however, it is hardly justified to state, as Smith does, that "alcohol-
ism manifests itself primarily as a behavior problem." Neurologists
would certainly meet this statement with raised eyebrows. If the
slurred speech, motor restlessness, tremor, hyperidrosis, staggering,
and—eventually—coma of the alcoholic are to be defined as behavior
problems, so are the signs of multiple sclerosis, brain tumor, poly-

' SMITH, J. J. A medical approach to problem drinking. Preliminary report.
Quart. J. Stud. AIc. 10:251-7,1949.

' SELYE, H. The general adaptation syndrome and diseases of adaptation. J. din.
Endocr. 6:117-230,1946.


