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CASE I,    

The patient is a 32-year-old  with a background of emotional instability. She 
had been hospitalized 3 years previously after an attempted suicide. Several EOR visits 
since then were for suicide gestures or beatings. Admission to Surgery on /65 was pre
cipitated by a history of RUQ pain, nausea and vomiting of 3 days duration. Symptoms of 
intermittent RUQ pain, with nausea and vomiting had been present for one year. Dark urine 
was noted for the past month, whereas darken i ng of the skin and yellow eyes had been present 
for 7 to 10 days. Appetite had been poor for several months. The husband indicated th~t 
whereas his wife had been drinking heavily 3 years ago, she consumed only 2 to 3 beers 
a day now. The patient admitted to intake of vodka and gin, and had taken a drink on the 
morning of admission. Physical examination revealed an acutely iII woman with T 100.2, 
P 96, BP I 18/80. Scleral icterus and 4 fingerbreadth, very tender hepatomegaly were the 
only described abnormal findings. Neurological exam was normal. 

Abdominal pain, fever to 101.6 and nausea persisted . Laparotomy was performed on  
with a preoperative diagnosis of acute cholecystitis. The gal I bladder was normal. An 
enlarged pale yet low liver was encountered. Edema was described in the region of the head 
of the pancreas and transverse mesocolon. Cholecystotomy and I iver biopsy were performed. 

Liver biopsy S65-3813 revealed severe fatty metamorphosi s, some bile stasis and focal areas 
of necrosis with acute inflammatory reaction. Some alcoholic hyaline was observed. No 
increased fibrous tissue or histo logic evidence of cholang itis was detected. 

Hospital course was highlighted by tremulousness and disorientation beginning on , 
intermittent fever, nausea and vomiting. Patient received predominantly I .V. fluids ti I I 

. Folic acid, vitamins and food were started at this time. 

Following discharge, she complained of intermittent RUQ pain. Her last EOR visit on /65 
mentions that the patient is drinking alcohol again. 
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CASE 2,    

A 58-year-old unemployed  was admitted /65 because of jaundice of 4 days 
I 

durat ion. The patient had been a chronic alcoholic for 30 years. His drinking increased 
markedly after his wife's death 7 months previously. Food intake was poor. Two weeks 
ago his ankles then abdomen began to swel I. Dark urine and jaundice were noted for 4 days. 
He denied nausea, vomiting, hematemesis', melena or abdominal pain. On physical examination 
the patient was in no' acute distress. T 100.2, P 104, R 16, BP I 14/65. Liver down 
7 em, firm, nontender. No spleen. Flank dul I ness, but no fluid wave. Edema of abdominal 
wal I, and 3+ leg edema. Neurological exam normal. 

Red eel Is were macrocytic. No hypersegmented neutrophi les were noted. Bone marrow described 
as megaloblastoid, megaloblastic . ~y · different observer. Excess iron was present. Vitamin 
812 level> 900 ~~glee. No comments about hyperlipemia early in course. No cholesterol 
determinati/ons. Placed on diet alone. Folic acid added on . Proctoscopy, barium 
enema, Gl series were negative. 

Liver biopsy  565-2873. Intense diffuse fatty metamorphosis. Increased portal fibrosis. 

On last clinic visit he appeared wei I and had apparently stopped drinking. 
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CASE 3,    

A 47-year-old man,  claimed he consumed a fifth or more of whiskey a 
day for 20 years. Food intake varied, but for 3 to 4 months he ate poorly, usually a 
bowl of soup on occasion. Abdominal swelling began 8 days before admission. He stopped 
drinking 5 days ago. Jaundice was noted the next day. The patient was told he had diabetes 
in 1953. Initially, he used insulin, but had changed to Orinase 1-2 pi I Is per day with 
apparent satisfactory control. He denied bouts of abdomi nat pain . 

Physical examination revealed an obese markedly jaundiced male in no distress. T 98.4, 
P 90, R 18, BP 104/75. Bilateral paratoid enlargement. Fundi negative. Very obese abdomen
question of some ascites. Liver massively enlarged, firm somewhat tender. Spleen not 
palpable. KJ diminished, AJ absent. Vibratory and position sense impaired in feet. 

Liver biopsy /63 S 63- 3591 reveals a florid alcohol i c necrosis and fatty metamorphosis. 
Extensive swel I ing and necrosis of liver eel Is with many Ma~lory bodies are noted. A 
delicate fibrosis is present. 

Despite food and supplemental vitamins, course was characterized by worsening jaundice, 
progressive renal failure and death 2 days after massive hematemesis, which was control led 
by esophageal tamponade. 
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CASE 4  

A 42- year-old  woman chronic alcoholic, consumed approximately I pint of whiskey daily 
for at least 10 years. Dietary intake was poor. One trial on Antabuse was unsuccessful . 
Patient had been hospitalized elsewhere on several occasions for tarry stools and/or hematemesis . 
She denied alcohol intake for the past 6 months, yet told another physician that her alcohol 
intake increased to at least a fifth of vodka daily f or a month since the death of her mother . 
Six days before admission , she began to vomit , eventually bringing up coffee ground material 
then bright red blood . Her stools became black. 

Physical examination revealed her to be in no acute dist ress , BP 130/86, P 120, R 16 , afebrile. 
The I iver was huge, down 6 fingerbreadths almost to the i I iac crest and was tender. Spleen 
down 2 fingers. There was quest ionable ascites and no peripheral edema. 

Duri ng the first few days in the hospital, attention was d i rected to fluid and electrolyte 
problems , fever to 102. On  she developed ful 1- blown DT' s . Evidence of pneumonia on 

 - multivitamin Rx started soon after admission, folic aci d on . Mentation rema i ned 
poor . Liver biopsy on  S64-2879 revealed florid cirrhos i s , considerable alcohol hyaline , 
marked fatty metamorphosis . Steroids started on I. Gradual increase in oral intake 
f r om  on to finally a high protein diet in June . Asc i tes noted on . Liver biopsy 

- slight increase portal fibrous tissue . Necrot i c I iver eel Is surrounded by polymorpho
nuclear leukocytes . Marked decrease in fat content . 

Gradually improved, but course punctuated by intermittent dia r rhea , ascites~ occasional 
elevations of temperature to 100.6. 

Proctoscopy and barium enema were negative . Gl series revealed esophageal varices . 

Following discharge in , the patient did wei I as an outpatient . In  she talked 
about her turmoi I at home . Drink i ng was resumed about this time. An increased SGOT was 
apparent i n . When seen in the EOR in , ascites and ethanol odor on her 
breath were detec~ed . The pat ient did not return to clinic subsequent ly . 



CA
SE 

4 
=

 
LAB DATA 

 
 

 
 

 

 o 
12.2 

10.9 
9

.2
 

7
.5

 
IO

oO
 

9o9 
7o5 

12
.5

 
I I .8 

II .2 
I O

. 7 
I I • 7 

I I o5 
l2

o6 
12

o0 
12

o5 
12

.7 

H
ct. 

37 
34 

2
7 

26 
3

3
.0

 
3

9
.5

 
3

6
.0

 
3

5
.0

 
4

0
.0

 
4

0
.0

 

R
eti cs

. 
0 

o. 
8

. I 
5

.7
 

2
.3 

5o I 
2

.4
 

4 .I 

W
BC 

9
,8

0
0

 
7

,2
00 

3
, I 00 

17,800 
28

,600 
19,000 

22
,0

0
0

 
3

5
,0

0
0

 
2

0
,0

0
0

 
7

,6
0

0
 

6
,000 

6
,4

0
0

 
9

,7
0

0
 

5
,5

5
0

 

P
la

te
le

ts 
68

,000 
2

9
7

,0
0

0
 

345
, 

2
90

,000 
152,000 

B
lood 

BSP 
a

lco
hol 

m
ethy I , 

3
6%

 

B
 i I i rub i n-

I m
in e

thy I , 
0

.8 
2

.2 
4

.2
 

6
.8

 
9

.0
 

5o0 
3

.6 
2

.2
 

I .2 
0

.7
 

0
.6

 
0

.4 
T

ota
l 

iso
p

ro 
I • 7 

3
.4

 
6

.2
 

I 0
.6 

15.2 
9o0 

6
.8 

6
.6 

2
o8 

2
o7 

I .6 
2

.4
 

2
.8

 
n

eg
ati 

C
eph. 

F
loc

. 
1+

/2+
 

N
/1

+
 

Re
insch 

N/N
 

1+/4
+

 
2+

/3
+

 
N

/N
 

3+
/3+

 
2+

/3+
 

1+
/3

+
 

1+
/1

+
 

N
/1+ 

2
+

/3+
 

Thym
ol 

te
s
t -

tu
rb

id
ity 

nega ti 
3

.5 
I .9 

fo
r 

3o
9 

12
.0

 
8

o2 
6

.8
 

9
.4

 
9o5 

5o2 
I 0

.2
 

4o9 
5

.6
 

4
.4

 
1

2
.0

 

A
lk

. 
P

'tase 
hea vy 

12
.7

 
16 .I 

8
.5 

16
.0 

10.5 
6

o8 
24

o I 
24

. I 
8

.6
 

10
.0

 
12.0 

9
.4

 
8

.4
 

2
5

.5
 

meta
l 

SGO
T

 
34 

138 
93 

57 
63 

76 
112 

80 
50 

33 
24 

19 
12 

295 

T
o

tal 
p

ro
te

in 
6 .I 

4
.7 

4
.5

 
5

.4
 

5o3 
5

.6
 

6
.2 

5
.0

 
6

.6
 

7
.6

 
A

lbum
in 

3
.3

 
2

.6
 

2 
0 7 

2
.7 

3
.2 

3
.6 

3
.8

 
4

.0 
G

lob
u

lin
 

2
.8

 
2 .I 

2
.6

 
2o9 

2
.8

 
I .4 

2o8 
3

.6
 

P
rothrom

b
in 

tim
e 

1
3

.0
 

12.5 
16.5 

1
5

.0
 

13.5 

U
rine 

b
ile

 
T

race 
+

 
U

robi I inogen 
T

race 
N

eg. 

T
S

I/T
IB

C
 

44/175 
3

1
/1

0
0

 

A
m

ylase 
400 

<
320 

<
320 

S
to

o
l 

gua
ia

c
 

3+
 

4+
 

3+
 

N
 

N
 

N
 

r-: 

P
redn

iso
lo

n
e 

4
5

 
2

0
 

1
5 

1
0

 
10 

S
topped 



- 9 -
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3 . !sselbacher, K. J ., and Greenberger, N.J. Meta bol ic effects of al coho l on the 
I iver. New Eng. J. Med. 270 ~351 , 402, 1964 . 

Best revi ew art icle on the subject. 

Fatty Liver Assoc iated ' wi t h Alcohol Administration , Exper ~ mental Stud ies 

A. Acute Studi es 

4. Mal lov, S., a nd Block J .L. Ro le of hy po physis and adrenals i n tatty inti ltration 
of liver res ul t ing f,rom acute ethanol intox icat io n. Am. J . Phys iol. 184:29, 1956. 

/ Single doses of ethanol in fed rats produce incr eased hepatic I i pid. Intact 
pitu i tary-ad renal system requ i red. Pretreatment wi th very large doses of 
choline red uces but does not prevent fat accumul at ion. 

5. Di Luzi o, N.R. Eff ect of ac ute ethano l i ntoxi cat ion on I iver and plasma I i pid 
fract ions of the rat. Am. J . Phys io l. 194 :453 , 1958. 

Increased I ive r ii pid after s ing le dose of ethano l to fasted ra•- is triglyceride. 
No change in li ver phospho! i pid or ~ .Ji esterol content . Choline does not 
prevent increased I ive r triglycer ide nor affect phospho ! i pid metabo li sm. 
~ ncreas,e in pI asma tr i g I ycer ide anu phosphatide noted ~~en compared to sa I nne 
contro ls at 16 hours. 

6. Ma l ing, H.M., Horning, M.G., Butler, W.M.J ., Highman, B. and Brodie, B.B. 
Trigl ycer i de depos ition in rat I iver through derangement of fat tr~nsport by 
v~riuus chemic~~ agents. fed. Proc . 12~229, 1960 «Abst ract) . 

increased liver tri g lyceride after ethanol has same percentage of I inole i c 
ac id as ad i pose tr i g lycer ide. Suaaests i ncreasP.rl fat mob i I ization from 
adipose tissue since I inoleic acid not synthes ized by mammalian liver.. 
Hvoophysectomy and d i benan ime reduce li pia 0 ~ !-'vo o TIOn in 11 ver. 

7. Feigeison, '- - ~~ .,Pfaff, W.W . , Karmen, A. , a nd Ste in berg, D. The ro le of plasma 
tr~~ 1or t, ac ids i n deve lopme nt of fatty liver. J. Cl in. Invest. 40 :2 171, 1961. 

Infusions of norep i nephrine into the femora l vein prod uce sustained e levat ions 
of FFA a nd increase in I iver TG i n dogs . Norep inephrine infusion into portal 
vein ca uses s li ght i ncrease in FFA and no r i se in I iver TG presumab ly beca use 
of hepatic metabol i sm of norepinephrine. Stud ies of fatty ac id compos i t ion 
of I iver TG, plasma FFA and ad i pose tissue TG suggest that new ly formed I i ver 
TG i s synthes ized from plasma FFA mobi I i zed from ad i pose tissue. 

8. Elko, E.E ., Woo les, W.R., and Di Luz io, N.R. Alterations and mob i I i zati on of 
I i pids in acut e ethano l-t reated rats. Am. J . Phys iol . 201:923, 196!. 

I ncreased I iver TG after s i ngle dose of ethanol not accompanied by i ncreased 
plasma FFA or TG when compared to rats receiving isocalor ic g lucose or saline. 
Suggest a lte ration in liver TG metabo li sm . 
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9. Ma ll ov, S. Effect of ethanol i ntox icat ion on plasma free fatty acids in the 
rat. Quart. J . Stud . Alcoho l 22:250, 1961. 

o. 

I . 

Increase i n plasma FFA observed within 4 hours of single dose of ethanol, 
pe:sists up to 20 hours . 

Lieber, C.S ., and Schm i d, R. 
stimulation of hepatic fatty 
1961. 

The effect of ethano l on fatty acid metabolism; 
aci d synthes is ln vitro. J. Cl in. Invest. 40:394, 

I 

Incubation of I iver ln .Yl!r2 with ethano l a) increases net synthesis of 
fatty acids, b) inc reases i ncorporation of trace amounts of acetate-l-c 14 
into FA when compared to equ ivalent amounts of acetate or glucose. Stimulation 
of hepatic FA synthesis may be result of excess DPNH formed on ethanol oxidation. 
Ethanol may exert inhibitory effect on FA oxidation. 

Reboucas, G. , and lsselbacher, K.J. 
' induced fatty I i ver. I • Synthes i s 

J. Clin. Invest. 40~) 355, 1961. 

Studies on the pathogenesis of the ethanol
and oxidation of fatty acids by the I iver. 

/ Ethanol in r a~ ~ ~ ti mulates incorporat ion of acetate-l-cl4 i nto I iver I ipids. 
Glucose and sorbitc! also st imulate without producing an increase in I iver fat. 

Ni cotinam ide in ject ion prior to ethanol depresses acetate-1-c 14 incorporation 
into I ipid but does not affect extent of fatty I iver. Hypophysectomy and 
cordotomy prevent fat ty I ive r , but acetate-l-cl4 i ncorporation into I iver 
I ipid remai ns increased. 

Ethanol increases ·I iver DPNH and decreases DPN/DPNH ratio. Similar changes 
induced by sorbitol, but sorbitol does not produce a fatty I iver. 

Palmitate-l-c14 ox idation to c14o2 decreased by ethanol in vivo and in vitro. 

Prior treatment wit h nicotinami de prevents inhibitory effect but does not 
prevent fatty I ive r. Glucose also decreases palmitate oxidation but does 
not indu ce a fatty I iver. 

Concl udes- Altho~gh ethanol ind~ces i ncreased FA synthes i s and decreased 
FA ox idation, these are probably unimportant in genesis of steatosis since 
other compounds produce same changes but not a fatty l iver. 

12. Maickel, R.P., and Yamada, K. Dynamic processes involved in the production of 
of a fatty liver, in Advances in Enzyme Regulation, Vol. I, P. 235, Ed., Weber ,. 
G., Pergamon Press, MacMi I lan Co., 1963 . 

Excel lent summary of stud ies indi cating that increased I iver TG after ethanol 
is dependent upon integr ity of both the sympathet i c nervous system and the 
pituitary-adrenocort i cal system. Sympathetic nervous system controls the 
activity of adipose tissue I ipase and thus the mobi I ization of FFA from 
adipose t i ssue TG. Pituitary-adrenocortical system has action on responsive
ness of adipose tissue to I ipolytic agents. Large doses of ACTH and cortisone 
alone given to intact an imals produce increase in I iver TG. 

H.M., Wakabayaski, M., and Horning, M.G. Alterat ions i n hepatic I ipid 
biosynthet ic pathways after ethanol, ethionine and carbon tetrachloride, in 
Advances in Enzyme Regulation, Vol. I, P. 247, Ed., Weber, G., Pergamon Press 9 

MacMi I lan Co., 1963. 
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Ethanol i ncreases incor porat ion by t i ve r homogenates o f palmi tate- i-C14 i nto 
tr i g lycerides and decrease s incor·porat ion i nto phospho! i pids . Homogenates 
from hypophysectomi zed rai· s i ncorporate !ess palmi t ate into TG and more into 
PL than i ntact rats. 

14. Nikki Ia, E.A., a nd Ojala, K. Ro le of hepatic L-a - g !ycerophosphate and triglyceride 
synthes is in production of fa t t y ! iver by ethanol. Proc. Soc. Exp. Bioi. Med. 
J12:814 , 1963. 

15. 

Si ngle dose ethano l is followed by sign i fican t increase in hepatic glycero
p~osphate concentrat~on and i n incorporation of ~ .V. i njected palmit i c acid
l-c14 i nto 1 iver TG. 

Schapiro, R.H . , Drummey, G.D., Sh imuzu, Y., a nd lsselbacher, K.J. 
the pathogenesis of the ethanol-induced fatty I iver. ~~. Effect 
on palmitate~1-c 14 metabo l ism by the i so lated perf used rat I ive r . 
I nvest. 43: 1338, I 964. 

Studies on 
of ethanol 

J. Clin. 

Ethano l in high concentration d i d not affect pa lmi tate -!-c 14 upta ke by I iver, 
but was assoc iated with a decrease i n rate of appearance of c l4 labeled TG 
in perf usion f lui~. Did not resol ve whether latter is due to decreased release 
of TG from I iver, or increased uptake of c ircu lating TG by I iver. 

16. 1-lartroft, W.S., Porta, E.A., and Suzuta, M. Effects of choline chloride on 
hepatic I ipids after acute ethano l intoxications. Quart. J. Stud. Alcohol 
25:427 , 1964. 

Choli ne does not prevent i ncreased l iver TG afte r single dose of ethanol. 

17. Scheig, R. , and !sse!bacher, K. J . Pathogenes is of ethanol - induced fatty I iver. 
I I I. lll vivo and J...o. vit ro e ffects of ethano l on hepatic fatty ac i d metabolism 
in rat. J. Lipid Res. §..~269, 1965 . 

Effects of ethano l added in jLitro t o I iver s lices probably not germane to 
the induct ion of fatty I iver, since t hey were not observed after ethanol 
administrat ion to the whol e an imal. FA accum ulating ln I iver after oral 
adm i nistration of etha no l consist pr imarily of unsatu rated fatty ac i ds 
s imila r to those fo und i n adipose tissue. FA synt hes ized ln v itro when 
ethanol is added to I iver s li ces are pr ima r ily saturated. Incorporation 
of c irculat i ng FFA i nto hepat i c TG i s increased ln vivo. Amount and rate 
of TG format ion from FA s i gni fica nt ly increased in liver homogenates and 
microsomes after ethano l adm ini strat ion ln vivo, but not upon ln vitro addition 
of ethanol to I iver s li ces. 

18. Zak im, D., Alexander, D., and S! e isenger, M.H. The effect of ethanol on hepatic 
secretion of tr i g lycer ides into plasma. J. C!in. invest. 44:1 11 5, 1965 (Abstract). 

Evidence for i ncreased hepatic secretion of TG a nd phospho! i pid after single 
dose of etha nol. Increased plasma phospholipid pri marily in choline fraction. 

Chronic Stud i es 

19. Ashworth, C.T. Production of fatty inti ltration of l iver in rat s by alcohol 
in spite of adequate d iet. Proc. Soc. Exp. Bioi. Med. 66 ~ 382, 1947. 

Fed low and hi gh casein diets to rats for 50-60 days. Alcohol rats received 
alcohol by ~tomach tube and i n drinking water·. Controls received same food 
but no alcohol . Fatty I iver detected histologically in alI rats on low casein 
diets, and in animals on high case i n diet with alcohol. No fat detected 
in high casein controls. 
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Cone I udes - a I coho I pe rm its acc um u I at l on of fat in I i ver . Thi s effect operates 
separate ly from extens ive def iciency of ! i potropic factors. 

20. Best, C.H., Hartroft, W.S., Lucas, C.C., and Ridout , J.H. Liver damage prod uced 
by feeding alcoho l or sugar and i ts preve nti on by chol i ne. Brit. Med. J. g~IOOI, 
1949. 

Rats maintained on a diet marg inal in lipotrop ic activity and on a fluid 
intake of 15 per cent alcohol, deve loped tatty in f il trat ion and f i bros i s 

' of t he I iver. S imi !ar les ions observed in pa i r-ted control s given isoca lor i c 
equivalents of suc rose i nstead of alcoho l , but not i n pa ir-fed contro ls g iven 
neit her s ucrose nor a lcohol supp lements . Alcoho l and sucrose effects appeared 
to be identical and were abo li shed by supplements o f choline, methionine or 
case i n , i 

Concludes - addition of alcohol and sucrose calori es to a diet of marginal 
I ipotropic activity creates a re lative chol i ne defi c i ency . 

21. Klatskin, G. , Gew in, H.M., and Kreh l , W.A. Effects of prolonged a l coho l ingestion 
on the I i ver of r~ts under condit ions of contro l I ed ad equate dietary intake. 

; Yale J. Bioi. Med. 23:317 , 1951. 

Adm ini strat ion of 15 per cent alcohol a s so le source of dr inking water to 
rats for 6 months did not produce histologic ev i dence of significant fatty 
inti ltration or c irrhos i s whe n the diet contained protei n, ca lor i es , and 
vitamins suff i c ient to prevent tatty i nf ilt rat ion i n ad l i bi tum ted controls. 
On chem i ca l analys i s, the fat content of the li ver, while sti II in the normal 
range , was greater than i n ad li bitum , pa i r-fed or i soca lor i cally-fed contro l s 
receivi ng no alcoho l. 

22. Klatsk i n, G., Kreh! , W.A., and Conn, H.O. The effect of a lcohol on the choline 
requireme nt. I • Changes in the rat's I i ver fo II owing pro I onged i ngest ion of 
alcohol. J. Exp. Med. 100:605, 1954. 

Rats maintained for 7 months on flu id intake of 15 per ce nt alcohol and a 
d iet margina .l in lipotropic activity developed fatty in f iltration and mil d 
fibros i s of I iver . S imilar changes observed i n pai r -fed controls g iven 
isocaloric e quivalent of sucrose instead of a lcohol but not i n pair-fed controls 
receiving ne ither a lcohol nor sucrose supplements. When sucrose from t he 
last diet was re placed by i socal or ic ethano l equi valent to that co nsumed 
in the orig inal ethanol rats, fatty I iver developed despite no increased 
calor i c i ntake. Choline or meth ion ine abol ished the e f fects of both alcohol 
and sucrose supp lements. 

Concludes - alcohol increases the choline requirement of the rat. Does not 
s upport Best's conclus ion that the alcohol effect is the consequence of augmented 
caloric i ntake. 

23. Mal lov, S . Effects of chron ic ethano l intox i cat ion on liver I i pid content cf 
rats. Proc . Soc. Exp. Bio i . Med . 88:246, 1955 . 

Fed rats diet adequate fo r ma i ntenance of good growth and normal live r I i pi d 
values in cont ro l animals. Twenty-two per cent of carbohydrate ca lor ies 
isocalorica l ly substituted for by etha nol . Approximately threefold increase 
i n-1 iver triglyceride in 30 days. Large supplements of choline or B12~revent 
increase in I iver tr iglyceride. Supports concept that a lcohol increases 
requirement of certain nutrit ional fact ors . 
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24 . Lieber, C.S., Jones, D.P., and De Carli, L.M. Effect of prolonged 0t ha no l intake: 
pr·oduct ion of fatty I i ver despite adequat e d ·i ets. J. Cl in. Invest. 44: I 009 , 1965. 

Conc lusions 

Adequate d iet for growt h a nd provi d i ng norma l I iver I i pi ds in control rats . 
Thirty-s ix per cent of carbohydrat e calor ies rep laced by ethanol. Liver t r l 
glycer ides increased e i ghtfold i n 24 days. Basic d iet contains adequate 
choline and meth ionine for opt ima ! growth of rats. Did not determine if 
fat acc umulati on preve nted by ext r a cho li ne. In v iew of Mallov's finding s , 
present study may be another examp le of alcohol i nc reas ing choline requi rement. 
Does not prove alcoho l produced fatty I lver independent of induced nutritional 
de fici ency. 

Consumpti on of moderate amount s of alcoho l, e ither in addition t o or as i so
ca loric substituti on for ca r bohydrate in a n otherwi se adequate diet produced 
fat ty l i ver, h i sto logica ll y, i n 5 human s ub jects with a previous hi story of 
a lcoho lic fatty I iver, but whose hepatic morphology and I iver tests were 
normal at the t ime these studies were instituted . No attempt to see if chol i ne 
would prevent deve lo pment of the fatty changes . 

I 
Chronic alcoho l intake can induce fatty 1 iver i n rats a nd in man. This effect has not yet 
been disoc iated from etha nol-induced chol i ne or ot her nut r iti onal deficiency. 

25 . Lieber, C.S ., and Spri t z, N. Ethanol-induced fatty I iver on fat -free and fat
contain i ng d iets : role of dieta ry , ad i pose , and endogenous ly s ynthes i zed fatty 
acids. J. Clin . Invest. 44:1069, 1965 (Abst ract). 

Fatty liver following prolonged etha no l intake conta ins e T 
and when ava i table, d ietary FA. Elimination of dietary 
steatos is sig nificantl y. 

Effect of Ethanol on Plasma Lipids in Man 

•s I y synthesized, 
r educes a lcoho l 

26. Lieber, C.S . , Leavy, C.M., Ste i n, S.W., George, W.S. , Cherrick , G.R. , Abelmann, 
W.H., and Dav i dson, C.S. Ef fect of ethanol on plasma free fatty ac i ds i n man. 
J. Lab. Cl in . Med. 59 :826, 1962 . 

Plasma FFA tal t 30% the n return to contro l levels during ethanol adm inistrat ion 
of 50 to 60 minutes. 

27. Jones , D.P., Losowsky, M.S., Davidson, C.S . , and Li eber, C.S. Effects of ethanol 
on plasma I i pids in man. J. Lab. Cl in . Med. 62 :675, 1963. 

Ethano l administered for 6 to 8 hours accompan i ed by 74% rise i n serum TG; 
50% ta l I in FFA. Phospho lipids, chol este rol and cho lestero l esters do not 
change. More prolonged ethanol ingestion prod uces increased serum TG and 
phosphol i pids. FFA data not re por ted. 

28 . Jones, D.P., Perma n , E.S., and Lieber, C.S . Decreased circulat i ng free fatty 
acid turnover after ethano l ingestion in man . J. Cl in. Invest. 43:1241, 1964 
(Abstract) . 

F~A decrease of 42- 61% during 2 hour period of ethanol i ngest ion associ~ted 
with dec reased tu rnover of FFA of 37-58% , and attributed to decreased influx 
of FFA into vascular compartme nt from adipose ti ssue . 
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Bouchier, I .A.D., and Dawson, A.M. The effect of i nfus ions of ethanol on the 
plasma free fatty acids in man. Clin. Sci. 26:47, 1964. 

Confirm fal I i n FFA duri ng ethanol infusion of 2 to 48%- followed by a rise 
after infusion stopped of 2 to 75%. Ri se can be prevented by administration 
of b lock i ng agents of~ receptors to adrenaline. Conclude ethanol causes 
mobi I ization of FFA from ad i pose tissue and that this is mediated by adrenaline. 

30. Schapiro, R.H., Scheig, R.L., Drummey, G.D., Mendelson, J.H., and lsselbacher, 
K.J. The effects of prolonged ethanol ingest ion on the transport and metabolism 
of I ipids in man. New Eng. J. Med. 272:610, 1965 . 

31 0 

I 

During prolonged a lcoho l i ntake, serum TG and FFA levels fluctuate; in general, 
height, of each i s related to blood alcohol concentration . Serum FFA assume 
compos i tion sim il ar to that of adipose tissue. 

Neste!, P.J., and Hirsch, E.Z. Mechanism of alcoho l-i nduced hypertriglyceridemia. 
J. Lab. Clin. Med. 66 :357, 1965. 

Alcohol fed for 6 hours increased rate of i ncorporation of FFA i nto triglyceride 
and to a rise in plasma TG concentrat ion. 

Alcoholic Fatty Liver 

32. Keefer, C.S., and Fries, E.D . The fatty I iver- its diagnosis and clinical 
course. Trans. Assoc. Am. Phys. 2] :283, 1942. 

In the chronic alcoholic, severe hepatic insufficiency may ensue during the 
stage of fatty I iver and before any fibros i s has occurred. 

33. Sal lard, H., Bernstein , M. , and Farrer, J.T. Fatty liver presenting as obstructive 
jaundice. Am . J. Med. 30:196 , 1961. 

Five chronic alcoho li cs with hepatomega ly; tests classical for extrahepatic 
obstruction. Biops ies reveal fat, cholestasis , I i ttle or no cirrhosis. 

Hyper! ipemic Syndromes 

34. AI brink, M.J., and Klatskin, G. Lactescence of serum fo ll owing episodes of 
acute a lcoho l ism and its probable relationship to acute pancreatiti.s. Am. J. 
Med. 23 :26, 1957. 

Marked but trans ient 
pain fo l lowing bouts 
I ipids are elevated. 
Presumptive in other 

lactescence of serum noted i n 5 patients with abdominal 
of acute alcoholism. Serun. TG, cholesterol and phospho

Pancreat itis established by laparotomy in only one case . 
four, although serum amylases were normal. 

35. Losowsky , M.S., Jones, D.P., Davidson, C.S., and Lieber, C.S. Studies of alcoholic 
hyper! ipemia and its mechanism. Am. J. Med. 35:794, 1963. 

Post heparin I ipoprotein I ipase activity decreased in alcoholic patients with 
hyper I i pemi a. 

36. Kessler, J:l., Knifferr, J.C., and Janowitz, H.D. Lipoprotein I ipase inhibition 
in the hyperl i pemia of acute alcoholic pancreatitis. New Eng. J. Med. 269:943) 
1963. 

Hyperl i pemia associated with appearance in plasma of an inhibitor of lipoprotein 
1 i pase. 
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37. Arnold; P.C. Alcoho l-dependent hype r li pem ia. Med. J. Australia 1 : 586, 1965. 

Anothe r case of ~yperl ipemia. 

38. Z i ev~, L. Jaund i ce, hyperlipemia and hemolytic anemia : a heretofore unrecognized 
syndrome assoc iated with a lcoholic tatty I iver and cirrhos i s. Ann. Int. Med. 
48:471' 1958 . 

Descr i bes combination of hyper! i pem ia, hemolytic anemia , jaund i ce in chronic 
I 

alcoho li cs . 

39. Zieve, L., and Hi I I , E. Two varieti es of hemo lyti c anemia in c i rrhosis. South . 
Med • J • ~: 134 7, I 96 I • 

Discusses hyperlipemic (acute ) and hy persp lenic (ch ronic ) hemo lyt i c anemia. 

40. Kessel, L., Ac ute trans ient hyperli pemia due to hepatopancreatic damage i n chronic 
alcoho li cs (Zi eve 's syndrome). Am. J . Med. 34 : 747, 1962. 

I 
Five more patients with Zieve's syndrome. 

Lipoprotein Lipase 

4 1. Rob inson, D.S . The clearing factor I ipase and it s act ion in the transport of fatty 
acids between the blood and the tissues, in Advances i n Li pi d Research, Vol. I., 
Ed ., Paolesti , R., and Kritchevsky, D., Academ i c Press, New York, 1963, p. 133. 

Excel le nt r ev iew of current s t atus of clear ing factor lipase (I i poprote i n 
I ipase). 

42. Condon, R.E ., Tobias, H., and Datta , D.V. The liver and post heparin plasma 
l i po lytic act ivity in dog and ma1 1. J. Clin . Invest. 44:860, 1965. 

The I iver i s major source of post heparin I i poprote i n lipase act ivity in plasma 
in the dog. 

Ac ute Hepatic Necros i s in Alcoho l i cs 

43. Phi I I i ps, G.B., and Davidson, C.S . Acute hepat ic insuffi c iency of the chron ic 
a lcohol ic. Arch. Int. Med. 94:585, 1954. 

Hyaline dege neration, live r ee l I necrosis, pare nchymal disorganization , a 
d i st inct complex, separate from tatty les ion, correlates with outcome of 
ac ute hepatic decompensation. 

44. Popper , H., Sza nto, P.B ., and Parthasarathy , M. Florid c ir rhos is, a review of 
35 cases. Am. J. Clin. Path. 25:889, 1955. 

Acute necrosis and inflammation regarded as I ink between fatty I iver and 
cirrhos i s. 

Dav idson, C.S., and Popper, H. Ci rrhos i s in alcoholics. Am. J. Med. 27:193, 
1959 (Editoria l). 

Interplay of fatty cha nge , necrosis-fibrosis, cholestasis account for clinical 
vari~tions of alcoho li c li ver disorders. Necrosis probably the important 
I ink to f i bros i s . 
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46. Green, J., Mlst i lis, S . , and Sch i ff, L. Acute alcoholic hepatitis. Arch. Int. 
Med. Jlg:67, 1963. 

Clinical, laboratory and hi stolog i c changes in 50 cases . 

47. Edmondson, H.A., Peters, R.L., Reyno lds, T .B., and Kuzma, O.T. Sclerosing hyaline 
necrosis of the liver in the chron i c alcoholi c. Ann. Int. Med. 59:646 , 1963. 

Emphasizes sclerosis of centrolobular s inusoids and veins. 

Therapy of Alcoho li c Disease 

48. Patek, A.J. Jr., and Post, J. Treatment of cirrhosis of the I iver by a nutritious 
diet and supp lements rich i n Vitamin B comp lex. J. Cl in. Invest. 20:481, 1941. 

Nine ounces of 40 per cent ethanol fed daily for 6, 6, 14 and 18 months were 
not deleterious for 4 cirrhotics on good diet. 

49. Volwi ler, W., Jones , C.M., and Mal lory, T.B. Cr ite ri a for the measurement of 
results of treatment in fatty c i rrhosis. Gastroe nterol. _1_1 :1 64, 1948 . 

Rest, food, IOO ' grams prote i n per day yield good results. 
high or low, had no i nfluence on improvement. Addition of 
and/or vitamins to adequate diet is unnecessary . Sixty cc 
daily did not interfer·e with improvement of one patient. 

Quant ity of fat, 
lipotropic agents 
abso lute alcohol 

50 . Klatskin, G., and Yesner, R. Factors in the treatment of Laennec's Cirrhos i s. 
I. Clin i cal and histo logic changes observed during a control per iod of bed 
rest , alcohol withdrawal, and a minimal bas ic diet. J. Clin. Invest. 28:723, 1949. 

Bed rest, alcohol withdrawal, diet providing I gram protein per Kg, F 100, 
30 calories per Kg resu lts in s ignifi cant clinical, functional and histologic 
im provement. 

51. Eckhardt, R.D., Faloon , W.W., and Davidson, C.S. Improvement of active liver 
c i rrhos i s in patients maintained with amino acids i nt ravenously as a source of 
protein and I ipotrop ic substances. J. Clin. Invest. 28:603, 1949. 

500 to 1, 000 cc tO% amino acids I .V. + 1,700-4, 500 calor ies, I vitamin 
capsule, 30-100 mg chol i ne results in satisfactory clinical im provement. 

52. Eckhardt, R.D., Zamch~k, N., Sidman, R.L., Gabuzda, G.J., and Davidson, C.S. 
Effect of protein starvation and of protein feeding on the cl ini ca l course, 
liver function, and I iver histochemistry of three patients with active fatty 
alcohol i c cirrhosis. J. Clin. Invest. 29:227, 1950. 

Improved I iver function and decreased size in 3 patients on bas i c diet and 
vitam ins but containing no protein. No histologic decrease in fat save in 
one who rece ived choline. Patients had stopped alcohol and increased food 
intake for 4-7 days before study began. 

53. Phi I lips, G.B., Gabuzda, G.J., and Davidson, C.S. Comparat i ve effects of a 
purif ied and an adequate diet on the course of fatty cirrhosis in the alcoholic. 
J. Clin. lnvest • ..21:351, 1952. 

On 400 grams g lucose (1600 calor ies) and minerals, bed rest, alcohol withdrawal, 
no functiona l or histol oqic imorovement noted by 8 to 10 days. Subsequent 
reolacement by offered diet (2,00Q-2,200 calories, P 8Q-IOO, CHO 200-250 1 f . 110), 
results in improved function, n ver size and histology. 
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54. Phillips, G.B., and Davidson, C.S. Nutritional aspects of cirrhosis in ~lcoholir srn _ 
effect of a purified diet supplemented with choline . Ann. N.Y. Acad. Sc1. 57:812 , 
1954. 

Marked difference in response of 5 patients on 400 gram glucose and minerals 
and choline. Choline may have been beneficial in two- but was of no value 
in three. 

55. Summerski I I, W.H.J., Wolfe, S.J . , and Davidson, c.s. Response to alcohol in -chronic 
alcoholics with liver disease. Clinical, pathological and metabolic changes. 
Lancet ~:335, 1957. 

90-120 ml 95% alcohol had no adverse effect in decompensated cirrhotics eating 
25 to 65 g protein, 2 ,285-2,800 calories per day. 

56. Carbone, J., Sborov, V., Fanska, R., and Ringgold, K. The effect of wine in 
decompensated hepatic c irrhosis. J. Clin. Invest. 36:878, 1957 (Abstract). 

1000 cc wi ne per day (750 calories) did not interfere with convalescence of 
5 decompensated cirrhotics on diet of P 120, C 300, F 150. 

57. Re~nolds, T .B., Redeker, A.G., and Kuzma, O.T. Observations on the role of 
ethanol in the pathogenesis of alcoholic cirrhosis . J. Clin. Invest. 42:970, 
I 963 (Abstract). 

3 ml ethanol/kg/day did not interfere with progressive improvement of 15 
decompensated cirrhotics on 1,200-2,500 food calories, protein> 70 grams. 
Alcohol provided 800-1600 additional calories. 

58. Erenoglu, E., Edre i ra, J.G., and Patek, A.J. Jr. Observations on patients with 
Laenn~c 1 s cirrhos i s rece iving alcohol while on control led diets. Ann. Int. Med. 
60:8 14, I 964 • 

Mi see I I aneous 

Seventeen patients on a diet with 100 to 120 g protein had no iII effects 
while consuming 198 ml of 55% ethanol daily for 2 months. Six patients with 
30 g protein either had no clinical improvement or demonstrated slight to 
definite deterioration. 

59. Tisdale, W.A . , and Klatskin, G. The fever of Laennec's cirrhosis. Yale J. 
B i o I • Med • 33 : 94, I 960. 

Active cirrhosis seemed the sole cause of fever in 58 of 80 with fever in 
a group of 150 cirrhotics. 

60. Cruz, Coke, R. Colour- blindness and cirrhosis of the I iver . Lancet ~ : I 131, 1965. 

Highly significant association between colour- blindness and cirrhosis found in 
samples of 900 hospital patients. A genetic explanation of this finding suggests 
that a sex-1 inked gene might control some metabolic pathways in the pathogenesis 
of hepatic cirrhosis. 
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