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·A I coho I i sm 

I. 
in 
of 

2. 

Pe fin.lJlon.: £:9J!).Q_ulsj_y_~ (uncontrolled), excessive, fr eque nt alcohol consumpt ion resul-'rin 
interference with smooth social. aconomic and psychological function and in deter ioration 

. 1 
physical health (I). 

a) About 80 mi I lion Americans drink. They consume about 300 mi I I ion gal Ions/yea~­
an increase of 45% over 10 years with. popul at ion rise of only 18% . The cost of this, 
in most instances , rndder~te consumption is about $10 bi I I (on/year . 

b) Six and one-half mi II ion of these are alcoholics~ by above definition- up I .5 
mi II ion since 1958. Of these only 3-5% are 11 skid row 11 der·e l ids. 

c) Business and indust ry lose abo0t $2 bi I lion and ~m ployees $430 mi I lion per year 
as a result of alcohol ism. 

d) ~bout one-third of alI violent deaths in u;s. occur in intox icated individua ls 
(3) and s.uch individuals are"involved in auto accidents 33 times more often than 
sober peop I e. 

J • • 

e) Parkland Admissions 

1964 3091 15 36 ·Xo 

1965 3311 26 65 i 

* One death 
.. 

l Sev~n deaths 
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I . a) 

Acute inebriation 

I ntoxi cation 
(excitement) 

b) Stupor or coma 
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TABLE 

CLASSIFICATION OF NEUROLOGIC SYNDROMES 

Alcohol excess 

'f, Incidence for 
-_ l.llJ.?2.1lg ni_· s·X· _ _ 

---------------------------------------------------------------------··-----------------------
2. 

3. 

a) Acute alcoholic 
tremulousness 

b) Tre~or and transi ent 
ha I I uc i na1· ions 

c) Acute auditory 
ha I I uc i nos is 

d) "Rum fits" 

e) Delirium Tremens 

a) Wernicke'i Neuropathy 

b) Korsakoff's 

c) Peripheral Neuropathy 

Alcohol withdrawal 

Nutrition a I 
(thiamine mainly) 

. . 

34.6 

11.3 

2.3 65. 

12.0 

5.3 

3. 

-------------------------------------------------------~---------------------··-------------- -

4. a) 

b) 

c) 

Cerebellar degenerat ion 

Amb I yopi a 
b 

Marchiafava-Bigna~'i 
(degeneration of 
corpus col losum) 

d) Centra l Pontin·3 Myelinolysis 

· Probab I y 
nutritional 

Rar 

--------------------------------------- ---------------------- -------------------------------
* Basad on 266 co nsec uti ve patients admitted with obv ious alcoholic complicatlon3 

to Boston City Hospital over 60 days (4). 

t It is estimated that ·for ea6h acutely inebriated individua l at least ·JO are· 
turned away as not requiring admission. 
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Alcoho l i s a s~a l I (M.W. 46)) neutra l) water-so lu b le molecule whi~h requires 
no digestion and is ~bsorbed by passive dif f Li s ion (5) via stomach and sma l I intest ine 
(6). 

Rate of absorption: From stomach-initially r apid ) then s low. From sms ll int est i ne 
faster probably clue to greater sur-face area. Absorption complete in 2-6 hours. Peak 
blood leve ls usually with in 2 hours a nd often within I -hou r) if t ake n on empty stoma ch. 
lngesi·ion of food) espe c i a lly mi lkJ de lays gastric empty ing and decreases both rate 
of absorption and h-8ight of blood alcoho l_ (7). Beer acts li ke food·· alcohol fro:-n 
it gives lower blood leve ls- port ly because alcohol i is more dilute (6)7) . In practical 
terms this means that 44 g of a lcoho l taken as whisky (4 oz) or Mart ini cocktai I 
(5.5 oz ) on an empty stomach gives maximum a lcoho l va lues of 90 mg% and afte r a mi xed 
mea l one - half that much. Ingest ion of same amou nt of a lcoho l as beer (I .2 5 qt) on 
an empty stomach g ives a maximum concentration of about 45 mg% and after a mixed 
mea I one-hell f that mu ch.· Signs of intox icat i on g_enc;? ra IJ.Y_ begIn at abo ut 50 mg.%' though 
there is much variation noted . -· -

Alcohol i s distributed throughout body in proportion to water content of var ious 
tissues . CNS alcohol leve l quickly approaches that of blood and thereafter para! le is 
it close ly. 

-
Ninet y to ninety --e ight percent of absorbed alcohol is oxidized- most to C02 . 

Two to ten pe r ce nt is eliminated vi a kidney and lu ng. Alcoho l levels in blood and 
ur·ine are simil ar at equi I ibr-iurn while alveolar air conta i_ns about 0.05% as much 
alcoho l as· bl ood (I.e., 2. liters of air= I ml blood ) (6). Very small amounls ex-­
creted in bil e } sweat) tears) sal iva and g~stric juice . 

. " ,~ . 
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FIGURE I 

METABOLISM OF ALCOHOL IN THE LIVER {90% +o-f to·~al) (6,8,9) 

alcohol 
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In· man~ at blood levels be low 10 mg% exponential disappearance since rate-! imlting a lcohol 
dehyd r-ogenase i s not sa·~urated. Above -fh l s I eve I - I i near decay . ~~axl.muro. met abo I i srn 
in nonnal man about 200 mg alcohol /kg bod y weight/hour. This equ3 l s 840 ml of a lcoho l 
per day 6r one ~fitth of 100 proof wh"isky/day70 kg man. A more conservat ive estimate is 
720ml/da y or I ounce of \'lh isky/hour (6,10). There is some evidence (not conclusive) 
that liver disease (I 1,1 2) and starvat ion (!3) may impair a lcoho l metabolism- possibly 
thr·ough decrease in he patic a I coho I dohydrog.e:fil·pse . 

I 

I. "Exc itement" Stage 

2. 

•. 
a) jvlel)i.91 . Exhilaration; loss of restraint; decrease in fib er discrimination; 
impa irment of memory, concentration and insight. Confidence abounts , affect ~xaggerated 
with loquaciousness , loud ness , mood swings and uncontrolled emot i ona l outbur- sts. 

b) Ph~t_~js.a L.!.. Spina l refle.>,f3S increased, motor performa nce decreased. Pul se rises , 
face flush ed, pupi Is dil ated . Speech slur-red , galt abnorrna l. 

Stupor and Coma Stage 

Gross decrease in consciousness, hypo and then ar~flexia, pal lor, norma l or constricted 
or terminally di tated and fixed pupi Is, respiratory depression, hypotension, hypothe rmia. 
No loca li zed neurologic signs. 

Medical Significance : 

a) More than 1000 deaths repor·l·ed each year in U.S. from ac;ute alcohol intox ica-t-ion. 
Massachuse-t-ts atone repor t ed 4,500 deaths from acute effects of ethyl alcohol and 
I 18 from other alcoho l intoxica-t- ions in iO years {1928- 1937). 

b) Incidence of coma an1ong alcoholics ·difficutt to determine. However, in 1000 
consecutive patients witb acute alcoholism (confirmed by blood alcohol level )· only 
15 were comatose (15). On the other hand, of 37,438 admiss io~s to a large municipal 
hospital in one year, 3% (I 167 patients) entered in coma . Alcohol was the most common 
etiologic diagnosis accounting for 59.1% of these but the mortality in this group 
was only 2% (17). 

-- -~-...: --:-- 0 • •• - • • • ;:--:-- ·-- - -
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. TABLE II 

INCIDENCE OF OVERT INTOX ICATIOr~i<- AT VARIOUS BLOOD P.LCOHOL LEVELS (1 5) 

!_intoxicated (I 000 ~a ti ent~ 

10.5 50 mg% 
. ' 

18.4 I 00 mg% 

47 .o 150 rng% 6 oz whisky 

83.6 200 rng%' 

90.0 250 mg?t 

95.1 300 rng% . . 12 oz 1·1hi sky 

96.0 350 mg% 
~ 

'· 
100 450 mg% 

------------------------- -------~--------------~ ------------ ------------------------ - ----- - · · - · 

* Intoxication defined as presence of abnorrnal gai·l> plus presence of any 2 of "the 
following: abnorma l speech, alcohol on breath> dilated pupi Is> flushed face. 

Decreased tox icity with: 

a) Concornittant ingestion of food (especia l)y fat) 
b) Slow ingesfion of alcohol 
c) Ingestion of very dilute (< 10%) or very concentrated (>50%) .alcohol 
d) Tolerance (chronic alcohol ism) 

Increased tox icity: · · 

a) During rising bl ood alcohol 
~) In fat individua ls (alcohol does not diffuse wei I into adipose tissue ) 

Different i ql_!2J ag_'!Q.~ 

Excitement stage: Other drugs 
.J}' 

Coma: Trauma> hypoglyc/em ia, other- drugs, CNS vascular di sease , he patic coma, etc . 

.. --
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Pertinent Backoround Information: 
---------~---------

I . CNS patho I ogy is no!-ma I and syndron1e usua I I y f u I I y revers i b I e. 

Cone Ius ion; Me·l·abo I i c defect. 
I 

2. Effec-i· of alcohol on CNS blood flow ani:r nie'tabol ism {18,19,20): 

In man, mi ld·-mode ra-1- e state of intox ication (blood alcohol levels 68-200 rng%)- no 
effect. In s evere intox ication (mean alcohol level 320 rng ,%' )- t CBF (67 ml/100 g/min) 
and decrease in cerebral oxygen cons umption (2.2 ml/100 g/min). Energy-forming proce sses 
not affeded lll x_j_~Q. in exper-ime ntc.:il animals by ethanol (23). 

Cone I us ion: No ev ide nee that decreased tot.£1 CNS oxidative metabo I ism is the .fJJ_~J se 
of intoxication. No data, however, on r~gional brain metabolism. Observed 
late.!. in~ con s umption I ikely is nonspecific r es ul..t of CNS depr~s s ion, as 
with other such agents. 

3. No evid~ nce that brain has capacity to metabolize alcohol . 
. • 

C'.on~JJL?__Lo_D _ _;_ Effects are those of a I coho I .!2§..C. .2§.. (21). 

4. No good evidence that accumulated acetalde hyde (produced in I iver) is res pons ibl e 
_for cerebral effecis of alcohol, though this may be true after Antabuse (22 ,23 ). 

Conclus ion: Acetalde hyde not critical fa~tor. 

5. Congeners in alcoholic beverages vary considerably (Appe ndix I) (24) and do experime nta l l 
increase alcohol toxicity (LDso> as wei I as apparently decrease rate of alcohol metabol i ~ 
(25) but intoxication present in the ir absence (i.e., with vodka). 

Cone I us ion: Congeners not cr it i ca I fact9r. 

~urrent HyQothesis: 

1.- Alcohol is a cerebral depressant which lnit__L§lli depresses the ascending reticul ar 
formation. This re!eases the cortex from normal regulatory impulses emanating from 
reticular area. As a result cortical func-t-ions are chaotically 11 stimulated" resulting 
in the behav ior characteristic of early intoxication. Subsequently, depre s sing effect 
spreads to cortex and becomes gener-ally more severe, resulting in stupor. 

'\' ·, 

a) Regibnal microe lectrode studies of effect ' of alcohol strongly suggest this 
(26,27). 

b) Explains in a unified manne r the initial 11sti:mul ation" and subseque nt de pressi o n 
characteristic of alcohol ism. 

c) Agrees with the effect of other anesthetic age nts which exhibit a similar 
pattern of response and are believed tQ act on similar brain areas (38 ). 
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. 2. Alcohol exerts its depressani· effect on nerve eel I membranes r es ponsible for propagat ion 
of electrical i~pulses. This effect seems to be either on the depo larizat ion phase 
of nerve cond~ction (the generation of an action current) or moie like•y on th~ re-
pol ar i zat ion phase VIhere in according to curr-ent concept'~ an ATPase-·dependen+ ·Q..c:..:Li_~~~ 
Na-1< shift ma i: nta in s '-'rhe . pci I a:7 i -J;y of ;-(he . m9:hb r·<.:me ((<3 l' I o1~i :::_g c-cotit i"r·Lle.(J i j.:;~ prJ !·.s:e rcon(.lu"dii i orl'). 

a) Ei·hano! at low concentrations interferes with transport of cations in cerebra l 
cortex sl lees and de presses activ-ity of Na+-K+-activated ATPase (28). 

b) Ethanol inllibits the rapid fall of creaTine phosphate.!tur nover of ATP32
J 

and excess respiration during electrical stimulation of brain tissue (29). 

c) Ethanol de pressed ionic conduction in squid axon ~embranes (30). 

d) J.!lYi~ experiments wi-t-h an electric eel indicated that ethanol (100-700 
mg%) significantly diminis~ed the frequency of spontaneous low voltage 
electrogenes is (28) . 

Definition:. 

When after repeated administrations, a given dose of a drug (alcohol) produces a 
d:e.cn:~as ;· ng effec-t- or, converse I y when i ncr·eas i ng I y I arger doses must be administered 
to obtain the effects of the original dose (34). 

Tolerance to alcohol definitely develops (31-33) and is lo"st after several months 
of abs-ri nence. 

a) Incidence of intoxication at same blood alcohol levels is less in alcoholics 
t~an in abstainers (16). 

(See Tab I e lll on page 1'0) 

* Some experirneni·s (88) suggest an alternaie mechanism of impulse conduction, but the 
weight of evidence suppor-t-s the above concepts for l.D. vivo events. 

·- ,;- ~---; -:-.. -~,_--= -.: ------· ~---. .-:---:--::---::--:---
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Conceni-r.a-t- ion of 
· 81 ood A I coho I 

mg_%' 

75- 125 

125- 175 

175-225 

- I 0-

TABLE Ill 

A I coho I i cs, 
%Intoxicated 

18 

47 

83 

Abstainers 
% Intox icated 

50 

57 

100 

b) Chronic alcoholics may be fed very large amounts "of alcohol without deve lop ing 
severe intoxicat ion (14, 3~ ). 

c) Individua ls intox icated previously 1·1i II be sober at the same alcohol !eve! 
5 hours later {32) . 

d)· At the same high blood al~ohol l·eve l, dog s habituated to alcohol exhibit 
a significantly lesser degree of intoxicat ion (33 ). 

I . .Metagg __ U£- faste r alcohol disposition. No ev id ence of difference in alcohol absorption 
or transfer into brain. Most older studies do not indicate a difference in rate of 
a I coho I met abo I i srn (33 ). HO\V§Y.e r ·, some recent invest igations have shmm: 

a) Very I ow b I ood a I coho I I eve Is in chronic a I coho I i cs given I arge doses of 
· ethanol {8 , 14 ). 

b) In a group of 6 individua ls given moderate quant ities of alcohol for 3-14 
days, 5 showed a significant increase in metabolism of c14 ethanol after 
the prio_r drinking phase {35); 

c) There is at least one report of increase in hepatic a l ~oho l dehydrogenase 
in man (36 ) and one in rats (37) after chronlc alcohol administration. 

Conclusi on : There may be some enhanceme nt of alcohol metabolism in chronic 
alcohol ics, probably by induction of hepat ic alcohol dehydrogenase. 

2 . . Tissue-cellular tolere.Q.Ce- adaptation of brain to alcohol . . Defini-t-ely a major fador 
(32,33) as shown by lac~ or decrease in intoxication in habituated man or dogs at 
blood alcoho l levels wt-/ich are intoxicating for the abstaine r. ~1echanism of adaptat.ion 
is unkn QWJ1. A form of _desensitization to alcohol has been Q.Q.st.l:!J_q_tft.Q_ ( 5 1 ,61 ), but 
it probably does not exp lain the very rapid ·cs hours) onset of tolerance. 
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I • Acute rn i I d ··moderate i ntox i ca-r ion ( _g~f.U_€.r.£l_en.!J. usua I I y re·qu i res no s pee i f i c r~x . 
The usual measures: coffee , wa lking the patient, hot and cold showers , ei·c. do riot 
increase rate of a lcoho l metabolism. They appear to stirnula·~e a .<ir:.9~ individua l 
th rough dir6ct cerebral effect but do not exert a beneficial affect in one ac ute ly 
excited. 

2. 
as 
to 

' In some excited individua ls, sedation may be necessary. Sedative drugs such 
promazine, Librium appea r· logica lly best bui" ther·e are no good contr-olled studies 
validate this. 

.Q£ill:.iQ.o_: Sedative, i f used , must be in lol·! doses and pat ient observed frequently 
as sedat ive a nd a lcohol effect may summate in an extited patient and induce 
coma ( 40 ) . 

I . Usual measures as in a ll c9rnatose states- i .e. , attention to respiration and 
· circul ation. Obviousl y othe r causes of coma must be r ul ed out. 

2. No value to gastric lavage since · a lcoho l absorbed very rapidly- unless perhaps 
seen very early (< 90 minutes ). 

3. No good evidence in ma n that ana leptics increase survival (4 1) though in exper i ­
mental animals they rnay decrease duration of coma (40 ). 

4~ No specific ind icat ion for use of steroids (circulat ing steroid leve ls are norrna l 
or hi g h ( 42 ) . 

5. Very difficult to enhance alcohol metabolism in body. \•lith exception of probable, 
small beneficial effed of glucose/insulin (t~l)- none ava ilabl e . 

6. Alcohol can be removed to some extent by increasing ur ine flow- since a quart 
of urine may contain as much as 5 g of alcohol. A much more efficient system ·is . 
dialysis , a point cl ea rly estab li · sh~ d by Sch rainer in experimental a~imals and in 
pati ents {4=S). 

Alcoho lic ~lithdr~Hval ~SyrJ.drome 

Cl i ni ca I S~tndrorne <4....t.-29--.l..1.LL...:.. 

,..1ajor manifestations are -iJiremulousness , ha_U!J..c i..o.£Jtions and de l i.LL\J.ill; each may occur 
in pure form but usua lly ,:'i•l) combination. 

I. Jr€.DJ.L.!lQU~D~$...§..- ("jitte rs, shakes"). Most common cause of hosp ital adm i ssions 
in alcoholics. Patieni· usua lly alert (though on careful· questioning may revea l a 
mild disorienta-t-ion in time), m1are of surroundings and illness , jumpy , startles 
easily. Preoccupied with his misery, inattent ive (often rude), craves rest. Anorexia 
universal , naus ea and vomiting common. Face flushed, conjunct ivae injected and usua ll y 
mild tachycardia . 

Tren)_Q.G_ Coarse, gener-a I i zed, f I uctuates great I y - a I most absent a-r r-est 1 increased 
by purposeful moveme nts and unde r str~ s s. 
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Onf&i: Dur ing f a lling of alcohol leve l (in -t-he morning)- often relieved by 
· a I coho I . Pe3k syrnptorns usua I I y vii th i n gt, ...lJQvL.?.. of cessation of drink i ng. 
Typica lly occurs in spree drinker. Usua lly disappears within a few days -t-o 
a week. An inne r- ''shaky" fee I i ng may persis-t- for 2 weeks. · 

a) Present in 1/4 of tr-emu lous individuals. Patient e>_eperiences 11 nightmares' 1
, 

misinterprets surr-ounding sounds and shadows , hears nonex i ste rY~ voices or mu s ic, 
conjur- es up nonexistent form s . Especially common at night or- on closure of eyes. 
Ha lluc inations may be visual, auditory, a mixture of the tv:o or ver;y rarely 
olfador-y. Vi sua l are most common, 80% or· > of total . 

.Qn~et..:... Most often within 24··48_bouJ:.2.. of cessation of drinking. Dur-ation is 
usua lly 3 days or less . 

b) Auditory- purely auditory halluc inos is without confusion or psy c homotor 
overactivity of delirium treme ns . Voices are vivid, usua lly threatening and 
patient responds appropriately to them. Suicide is a rea l risk. 

Or_1 se-r: Usua lly shortly after a lcohol w ithdrawa l, Dura·rion few days-h;o \'leeks 
(usua lly< 6 days ). Ful I recovery is characterized by the r ea lizati on that 
voices vtere irnagi n1:1 r·y and there ' is full r·eca ll for the episode . Abou·r 20% of 
these patients deve lop chronic quiet auditory ha llucinos is which gradua lly develops 
into a paranoid-schizophrenic-like state. - / 

3. ~ll~'m FJ_ts;~ ·- Seizures in a non -ep il eptic individua l (norma l EEG in seizure - free 
interva l) brought on by alcohol withdral'tal . 

.C.bAr:..9ct§.fJ s.t i_g_~_;- Bursts of 2··6 seizures most common but sometimes on I y one or 
very rar e ly status ep i l ept icus deve lops. Seizures are grand ~a l and in about 
30% fgj_lQ\!~.9.. by overt de I i r i um tremens (see be I o·,.., ). A I most never see rum f i i-s 
after onset of DT's. Focal seizures almost neve r seen in alcohol withdrawal 
alone. 

On~· Usua lly 12-48 hours aHer ·cessa-1-ion of drinl<ing. 

tlote_;_ Epilepsy is also worsened by drinking, especially during sobering-up 
period (44). 

4. Pe.l.Lr.j um_TJ"erQ~ n~- Term coined by Thomas Sutton in 1813 (56). State characterized 
by profound confus1on, de lusions, vivid hallucinations, tremor, agitation as wei I 
as incr-eased autonomic activity i .e., tachycardia, d i I ai·ed pup i Is, prof use perspir-at ion 
and fever (73). Def ined,t>_,. in this ~tay, incidence is fairly lol'/- about 5% of alcoholics 
admitted to general hosRJ<t;al (4). No specific or foca l neurolog ic signs are seen 
in DT's {57). No characteristic laboratory findings are avai !abl e. 

~harad_"?rjstL<;;s; .. Onset usually 25-96 ho urs after l ast drink. (See Tab le 4, pag e 13) 
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TABLE 4 (4) 

Hours a Her· last drink No. of cases 

24 or- < 2 

25-48 II 

49-72 7 

73- 96 17 

74 7 

Duration usually less than >:96 hours, .. termina"l"ionabrup-f.,.episode nonrecurrent. 

I. 

2. 

Single episode - abrupt ending 
-gradua l ending 

I 

Recurrent episodes (3-31 days) 

TABLE 5 (4) 

3. Duration of single episodes of DT's (69 cases) 

24 hours or < 
25-48 hours 
49-72 hours 

73-96 hours 

> 4 days 

. ~ ~ ... . ,. . 

- 49 cases 
- 27 ca ses 

- 10 cases 

14.5% } 
24.6% 
43.5% . . 

82.6% 

8.7% 

8.7% 

80/S 
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I. Wei 1-establ ished that this is due to a r e lative decrease in blood) and pre s uma bly 
bra·in} alcohol leve l after prolonged exposure to the alcohol. 

a) Caiefu·l history shows that it occurs after decrease or cessa tion of a16ohol 
intake. (4 ) • 

b) The symptoms are different fr·om those of acute a lcohol ic into>dca-t- ion and are 
' he I ped noJ:. aug:nen"l"ed by therapy with a !coho I (39 ) . 

c) Careful history establishes that it is un re lated to poor nutrition and it resolves 
despite poor nutrition (39)o 

d) The syndrome has bee n reproduced fully in volunteers given a lcohol for 3- 13 
weeks (and othe rwise normal diet) and then deprived of alcohol {14}31). 

2. The Role of Mg++ d~ple ·tion in Alcoholic Withdrawa l States. 

++ " '-l a) Lov1 se rum t·~g levels} decreased e_xc ha ngea ble Mg···-,· and decreased urin c:w y Mg··-
excre-l"ion afte r· !'1g++ load ing may be s ee n in some of these patients (45}46}47). 

b) Syndr·omes of withdrawa l and low t~g++ s·rates similar. 

c) Patients with withdrawal appea r to respond to magnes ium therapy . 

a) 
.. :- .. :· Some pat ients with withdrawal do not have low Mg . leve ls (48 ). 

b) Withdrawa l may be induced in volunteers while their Mg++ is maintained at norma l 
levels (49). 

c) t-'lost cases of alcoholic withdrawal impro'{e quickly \vi.i"hout f\1g ther-apy. 

CQll..G..UL:o~ls.:w....;. t'1agneslum deficiency is not the cuuse btrl· only an associated (and poss ibly 
complicating):facto~. 

· 3. Mechanism of Withdrawal Syndrome . 

. Precise biochemica l expi 9Jlation of withdrawal at -the ce llul ar leve l is not avai !abl e . 
No consistent pathologic chan~~~ in CNS (56) . . Bes t ~ypothes is (50}51) stipulates the 
following sequence: 

a) When cJ substance (a lcoho l) clepr·esses neura l activity in a give n strudure of 
CNS, .elements therein become more se nsitive to at I neurohumora l age nts to which they 
could previously respond. 

b) When the depression is r emoved quickly} this increased sensit ivity re su lts in 
ovcractivity of the function a l system and withd~awal r eactions. When the de pression 
is dissipated slowly, the sens itivity of the s-tructures decays gradually and withdra~al 
is less marked. · Th e biochem istry of this is not known (50 ). 
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a) Consistent wiH; principl e of "cJene rvation hyper- se nsitivity" observed both in 
peripheral and CNS structures (50,51 ). 

b) Consistent wlth observations that after a depress ive effect alcohol induces · 
rebound h'{_pere..?:.gj_tpbjjj_ty_ . Thus, mice given a single large dose ·of alcohol firs·r 
have a higher and then .lower seizure threshold (52) . This may represent the counte r­
part of "rurn fits" in man.·>'· In man, sorne hours .§fit:~_: c.~lcohol .irrrox ication ·rherc is 
a nystagmus ..Q.QJJOS ! !§.. in direction to that seen in i ·ri a I I y C53 ). This phenomenon is 
seen with rna ny drugs that cause wi thdra l'm I . 

c) This may explain the p~otective effect of other CNS depressa nts, barbiturates , 
etc., which suppress alcoholic vlithdra.wal. 

Note: It is I ikely that a hangove r after brief ethanol intake is ami ld case of 
withdrawa l since vtithdrcll·:al states in experime ntal ·anirnals ca n be very rapidly 
induced with relatively small dos es of va rious drugs (morphine )! 

f\d9.i.£:tl.9Jl_~. Compu Is i ve use of a I coho I • 
possibly phys iologic factors which have 
(withdrawa l symptoms afte r stopping use 
factor i'o continued drinking (54). 

Depe nd s on complex psychologic fa ctors and 
not been sori·ed out. Like ly physica l dependence 
of ~!coho!) serves as another motivating 

Analysis of all DT's (as defined strictly above) in PGH- 1950·- 1958 . Three hundred twenty 
patients, 39 fataliti es ; of these DT's were a major cause of death in 36 cases and apparent 
sole cause of death in 18 cases. {it is of interest that 92% of these individua ls developed 
DT's about 48 hours £ fter en-i·ering hos pi·i·al.) Overall modality for per· iod in 320 pat ients 
with DT 1 s :: I I .8%. Ther·e had bee n a threefo I d drop in marta I i '1-y in I asi" 4 years. In 
1908 the rno!-ra ! i ty had been 3 7%. Othe r ge nera I_ hos pita I series {4) = I 5%. 

* The poss ibility of pyridoxine deficien~y as contributi ·ng t6 convulsive· disord~r in 
some alcoholics also has· bee n suggested {55) but is unconfirmed. 
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TA BLE 6 

Pulmonary sympt oms and signs 

Tp of 104° or> (recta l) 

Liver enlargement 

Hypotension (term ina l) 

Traumatic lesions 

Malnutrition- dehydration 

Convulsions* 

G • I • p r· o b I e:n s ( N , V , d i a r-r he a ) 

No obvious cause, othe r tha n DT's in ' II 

-

.· . . 

21 ( ·15%)><-

20i"(8%).l 

19 ( 18%) 

19 

13 (5~0 

13 

12 ( 1350 

II 

Convulsions usua lly genera lized, as sociated with ~igh feve r 

· ' 

TABLE 7 

Normal .o 
Fatty 18 (stri ki.ng 

Liver Cirrhosis · J7 
Congestion 8 

{ Norma l . 9 
Conges tion (some \'1 i i" h bronc hopneumonia) 18 
TBC ·3 

Lungs 

{ Norma l 0 
Congestion 18-ll· 

Brain 

{ Normal ,J)4 4 
D i I at ion .. ~ ~ 12 ,. ·. 
Mild nonspec i fie changes 9 

Heart1 

Felt to be termina l or no nspec ific changes 

in 9) 
: 

l Changes interpreted a s mild. No clinical congestive failur e in any of 39 pati ents . 

------- ------~ --------
-·- ---·----- - --
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a) Older age 
b) Hyperthermia (104° or>) (45.5% mortality) 
c) Convulsions (23 .6% mortality) 
d) Other- severe iII ness Cpn2umonia, I ive r· disease, e-tc.) 

I) Comp I i cat l ng 1 I I nesses: I i ver disease, bronchopneu:non i a, ·h-auma, 
. pancreatitis, fat embolism ·- ? Incidence (50,59) 

' 2) Hyperthe rmia, shock, ~ehydration . . Probably hypovol em ic anoxic deat h. 

3) Sudden death - no cause obvious at post mortem (60). (Some cases may be 
the resu!·r of fa-t embolism 7 a.lthouglt incitlerice:·9 f.clinically significant 
fat embolism in patients with fatty I iver appears to be ve~y sma l I.) 

I. Search for and treatment of a~sociated i I lnesses (injury, infection, I iver disease, 
pancreat itis, other drug inge$tion, alcohol-induced hypogly cemia, vitami~ defici ency 
syndromes): 

a) Eluld replacement. Retrospective analysis of records of 39 ~atients who died 
with DT's · indicated that only 10 had r ece ived adequate amounts of fluid and 
1'hot rep I acement may rcqu ire often 6 I i ters/day. 

b) Eiectrol~tes, including Mg++ repl aceme nt. (Nature and qua ntity to depend on 
laboratory estirna·i·ions). Magnesium replacemen-t-: 1-2 grams four times a day 
for 3-7 days (as 50% Mg S04 ) has been suggested if severe deficiency is suspected 
or Mg ++orally, if deficiency mild. Occasiona lly larger amounts over prolonged 
time needed. Caution: In presence of renal d amage~ Mg++ may riccumulate and 
produc~ toxicity including narcosis and decrease in BP. Deep tendon r ef le X 
depression is good early clue to excess Mg++ accumulation. (41 ,45,62). 

c) Calories and vitamins, the lat1·er in large amounts and parenterally to assure 
absorption. Nutritional 11alcohol 1-::: 11 CNS disease i.e., \'/er nicke's and accentuation 
of peri phera I ne urop:rrhy are often seen ,?lf_i~ronset of DT 's. 

d) A well:-! ighted room, f am i l.iar people, decrease severity and duration of hallucinosis 
In people withauditory (and sometimes visual or mixed) :, hallucinosis, suicide 
precaui ions are i n.o1;0rder . 

. ! ~· 
'\' ' ; 

3. TreatrJJ.ent of Severe _Co>11 ili~_at ions. 

a) "Rum Fi-rs." In most instances self-limited, one or only a fe1·1 convulsions, CJncJ 
anticonvul sa nts unnecessary. If protonged, Rx as for any convulsions with bar­
biturates. With concomittant presence of severe I iver disease and/or hepatic 
encelphalopathy best to use phenobarbdal {excreted part!y (30;t) via kidney), 
in smaller tha n normal doses and titrate patient's response clinical ty. 
Probably no value in subsequent anticonvulsant maintenance: if patient drin:<-s , 
he v1i II usua! ly forget to take medications; if he does not drink, there is no 
need for medications. 



b) Hyperthermia. ~hysiologic mechan i sm unknown, ? central hypotha l am ic effe~t~ 
If not on infectious bas i s a ppears to be r e lated io dehydration and in c reas~d 

somutic motor activity {espec i a lly convul s i o-n s ) ( 57) . Best, therefore, ·ro prev ent 
syndror11e by adequate hydration and sed a·r i on. If hypedherm i a ensues, neverthe I ess, 
i ·ernper·a-t-ure should be brought do\'/n towar·d norrna I by co I d mattres s, ice packs 
and alcohol sponging. It would make physiologic sen se from findings noted in 
heat stroke patients to decrease body met abolic requireme nts at least by preventing 
chi ll.s (l'lit h pheno"l"hiaz ir'1es (6~) ) and providing adequate oxygen. 

c) Va scu l a r co!!apse. Pr·obably mai_n!y_o.n hypovolemic bas is. Best trea·hnent is 
preventive volu:ne repletion. Presso·r=·· agonts recomme nded but no physiologic 
data are avai !abl e . 

Literature confused with few control l ed studies. · Worst problem is la~k of assignme nt 
of patients to various exper imental groups accord ing to severity of iII ness . 

a) In mild withdrawal states·· phenothiazines (chlor-promaz in8, sparine ) as 
well as c h lo;·diazepo'x ide (Libr·ium) were beneficial as compared 11ith no 
therapy or place bo (65,66J72). 

b) AI I the above drugs probably are of about equal .va luo (65,67). 

c) Most good studies suggest that in more severe DT's, par a ldef1yde i s the 
best drug to use (68 , 69 ,70). This is espec ially \'le i ! -established as , 
compar·ed 1'1 i th th e pheno"l-h i az i nes. The -data for L i br i um are i nf ere ni" i a ! 

· (65) and this is unsettl ed . 

a) l.Ls~JJ:.riurn tremens rni ld- i.e., pulse< 120 and no elevation in t emperahwe 
(< 100° ·F)- and especially if severe liver disease is present- rn <2_y__J,J Sq_ 
_Qr0!}1.2ZLne, 100-200 mg p.o. q.4-:-6 hours prn (prornaz i ne may also be given 

· ·i .M.). Most emp loy 200 mg as the initial dose . Alternately use L~brium 
50-100 mg p.o. initial !y, then an equ ivalent dose q. 8 hotirs prn. These 
doses are for adults. Dose must b~ titrated by individua l response , 
standing orders are dangerous. 

Note: .. Promaz ine may produce postural hypotens ion. Patients with liver 
. di~ease appear to tolerate promazine quite wei I, though danger 
of cho!estatic (hypersensitivity) jaundice does exist. Exact incidence 
of I atte~ is not known. One theoret i ca I advantage of L i br i um may 
be that~~ is an anticonvulsogenic drug. ,. ': . . 

b) If no respon se in DT's in 2 days or DT 1 s ' severe from star-t-- us,?_R_.a rQJ.iL~. b.YSl.~ 
.LQ..m...L.Q...:.Q~_.Q...!. 4-6_bg_l.l.C2.._Q.C.Q.. Objec-t- is to qui et patient, not suppress 
compl etely tremor and agitation as. such a large dose may depress respiration. 
In prese nce of seve r·e I i ver disease, fo I I Ol'i -up doses may need i"o be red uced . 

l~ot§. : Paraldehyde mu si · be t aken from a fres h, tightly- sea led br011n bottl e . 
Deterior ated paraldehyde may caUse metabolic acidosis (71 ). Paraldeh yd e 
I .M. not advised- reported to cause necrosis and nerve damage. 
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No ev ide nee -~hat they are of benefit ( 72). Some r-ecommend the ir use in cr- it i ca I I y 
iII hyperthermic p~tients) pending furth er data ( 57 ) . 

a) 6J2.1J9..I:.rn'lL.g_'{g_~j__9-Q2 consist ing of~ nystagm us, para I ys i s of ext e r0a ! r·ect i mu se I es , 
p;;1ro l ys ls o f conj ug~ted-. gazo,. · Oc-c.;JS i l)na i l y · pto..s 1 s· .. and , p:J~~ d ! qr y abr;ormcrl i-i.; r.;:t . • . 

b) .A:@xl_~ of stance and ga it. 

c) _M2fl:tf2 .. L9..J.5QC..9QL> apathy and di si nter·est (not clrol'l sy). 

2. l<orsakof-f~~LPS::L£:)1Qill_ . Definition: Extens i on of \'/e rnicke ' s charudori zed by : 

a) !:'l?..ITlQ.C.Y....sl.~ -f.;::_ct -espec i a l !y for recent events. 

d) lmpi:Jir-ed conce pt form::ri· ion, con centratlonlca pac ity to fonn vi sual or· verba l 
abstrac-ri ons . 

a) · Gen9ra I i zed ~JTI:O§-!-r _Lct1 I l!if..Qd i on of _ner_Loher_CLI n e rve.~ vth i ch commences 
per i ph8ra lly and spreads prox ima lly. Leg s affected ear ly and cranial 
nerves very S? ! do;n . (7th then 3rd in ord er of freque_ncy~. 

b) .QJ...~Q.J:.~.'lLJ~oth S.QO..?S2.C..'L-.fl.!l.9...JD.Qtor ) character- i ze d. by rnuscu l ar 9ch i ng and tender ness 
progress ive los s of sensation to ''glove and stocking"type~ decreased to 
absent DTR's, loss of power (espec ially in exte nsors), muscle wasting. 

Wern icke 's and Kor~~;::1 koff 1 s definite ly proven to be on basis of i,hiaJQi.o.&Lsl..e -fici.§.flC.Y.. ·· 
(4,39,75>76,77). Peripheral neuropathy usua lly due to thiamine deficiency but other 
8-com plex vitam in depri v,jl·rion, pyridox ine, nicotinic acid and pantha·t·enic acid cllso 
may be important (74>78iJ?) , Alcohol and I lver disease may potentiate nutritional 
d~f iciPncy , 

In \•Jer nicke's~l<or·s ::Jkoff 1 s: necros i s and va scular dil at ion in brain stem and mam i! l ary 
bod i es . 

· In peripheral neu rop~thy: d~mye lination of nerves, then degeneration of axons. 
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Basic lesion like ly biochem ica l, at Ieos"!- for \'/ernicl~e ' s, since eye signs and atax ia 
r~spond within hours to days i·o thi am ine , whil e bra in les i ons persist (39 ). 

Biochemica l les ion induced by thi am ine de fici e ncy not known but may rel ate to impa irment 
of trans ketol ase which i s believed important in norma l metabo li sm of mye lina t ed ne rv e 
fibers (8 1 ,82). · 

E, Ireatrne nt. 

Thi amine and other vitam in s . Rx : Early, large amounts , pare nte rally. 

Def inition: 

a) Ataxia of ga d a nd of legs 1·1ith lit t le invo lveme nt of o·rh S! r· areas. 

b) Evolves rapidly, the n usu~ l ly stabl e . . 

c) Pathologica lly- degeneration of ne urones of cere bo l la r cortex, espec i a lly Purlt inje 
eel Is and str i k ingly locali zed to anterior and supe rior aspects of Ve rmis and 
hem isphere s . 

Definition: Disorde r of vision cha ract e ri zed by 

a) Centra l or ce ntrocecol scotomas (more promine nt with colored test object s ). 

b) ? Degenerat ion of fibers of optic nerve, chiasma and optic tracts. 

· Def inition: 

a) Clinical manifestations are diverse and nonspec ific: di sorder of cognitjve 
function and emot i6na l cont rol, de lirium, convulsions, tremor, rigidity and 
paralysis a nd . fina lly coma. 

b) Pathology: =;yrnmetrical degenerat ion of myelin, c1nd i"o lesser extent ax is cylinde rs. 
Most I y in corn:n i ssur.g. I fibers of corpu's co I I a sum. 

. . ; ""• 
4 • _Ce ntn~u_P.o nt i n.§_ Mv.,g.J i no t"v ~J..~_JJLll 

Definition: 

a) Flaccid quadriplegia, wea kqess of to ngu e , i nabi I i-l"y to spe'J k or s1·ta ll ow; course 
progtes sive a nd acute with death wi th in 2-3 weeks of onset of iII ness. 

-b) Pathology: demye lination restricted ·1·o basa l portion of pons, symmetrically 
dfsposed ~bout the midline. 
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Etiology of these prob~ bly main ly nutritional, s ince they occ ur i~ absence of al coho l 
ingest ion in ma lnou rished peop le and coex i st with other ev ide nces . of vitam in de ficiency 
(87). A toxic effect of alcohol has not bae n ruled out. 

--·-----~ 

.• 
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Tota I Congener-s 
wt/vol ,% 

· Fuse! Oil 
(other alcohols) 

APPENDIX II 

CONGENER CONTENT OF SIX TYPES OF DISTILLED SPIRiTS* 

1\merlca n 
Blended 
~thisky 

0.116 

Can c:id i a n 
Blended 

\'/hi sky 

0.085 

Scotch · 
Bl end ed 

\•/hi sky 

0.160 

Straight 
Bour-bon 

\'lhisky . 

0.292 

Grams /1~0 lite rs at 100 Proof 

Bonded 
Bourbon 

\•/h i sky 

0.309 

Cog n21 c 
Bn:mdy 

0 ~239 . 

------------------------------------------------~ 

83 58 143 203 195 193 
-------- -------------- ,..---... -. ------------- - - ------------· 

Total Acids 

Esters 

· A I de hydes 

Tanning 
(from barrels) 

30 

17 

2.7 

21 

20 15 69 63 . 36 

14 17 56 43 41 
·-------------------- -------... ---------------.. --·-· 

2.9 4.5 6.8 5.4 7.6 

.· 

18 8 52 48 25 
- --·· ----------------------------------------------~---------

Modified fr·Oin Snell, C.A, -··congenerCConten"l' o-f Alcoholic Boverages. Quart. J. of Studies 
on Alcohol .L~:69, 1958. 

Calories Protein · 

440 

K Na 

400 mg' 70 

APPEND! X II 

APPROX i ~1ATE NUTR lENT CONTENT OF BEER AND f\LE. (Per- I iter)_·*· 

C_arbohydrate Alcohol Thiamine Pyridoxine ·Niacin Riboflavin ----- ---- ----.:----~-- --- - ---
50 gm 

Ca 

b< 
40:..-,. . 

38 gm 

Mg Zn . 

200 Trace 

0.6 mg 10 mg 0 . .? rng 

Cu Fe Higher Alcohol 

--·-·----- - - ------
Trace Trace 60 mg 

American br-el·;s. Modified from Davidson) C.S.J New Eng. J. t"ed. _G6_4_:185J 1961. 
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