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(Selzer, Parker & Sapeika, 1951). It is possible that children in Jamaica might be 
exposed to toxic factors of this kind, since from an early age they are given bush 
teas-that is, infusions of local plants. At the same time, Rhodes (1952) has shown 
that the children in whom this liver lesion develops present evidence of chronic 
and marginal malnutrition, and that their diet is very low in protein. Thus it 
seems possible that in these children ingested toxins are able to damage a mal- 
nourished but not a normal liver. This suggestion recalls the experimental work 
of Miller & Whipple (1940) some years ago. 

These two examples illustrate the complexity of the problems with which we 
are faced in any attempt to disentangle the causes of hepatic fibrosis and cirrhosis 
in the tropics. 

REFERENCES 

Achar, S. T. (1950). Brit. med.3.  i, 701. 
Addis, T., Poo, L. J., & Lew, W. (1936). J. biol. Chem. 115, I I I .  

Bras, G., Jelliffe, D .  B. & Stuart, K. L. (1954). Arch. Path. 57, 285. 
Carvalho, M., Pinto, A. G., Schmidt, M. M., Potsch, N. & Costa, N. (1945). J. Pediat., Rio d e y . ,  

Davies, J. N. P. (1948). Lancet, 254, 317. 
Davies, J. N. P. (1952). Annu. Rev. Med.  3, 99. 
FAO/WHO: Expert Committee on Nutrition (1952). Tech. Rep. WZd HZth Org. no. 44. 
Fraga Filho, C. (1953). Personal communication. 
Gillman, J. 8z Gillman, T. (1951). Perspectives in Human Malnutrition. New York: Grune & Stratton. 
Hill, K. R., Rhodes, K., Stafford, J.  L. & Aub, R. (1953). Brit. med.J.  i, 117. 
Kosterlitz, H. W. (1947). J. PhysioZ. 106, 194. 
Meneghello, J .  (1949). Desnutricidn en el Lactante Muyor. Santiago de Chile: Central de Publicationes. 
Miller, L. L. & Whipple, G. H. (1940). Amer. J. med. Sci. 199, 204. 
Munro, H. N. (1954). Proc. Nutr. Soc. 13, (11.5). 
Munro, H. N. & Naisrnith, D .  J. (1953). Bi0chem.J. 54, 191. 
Rao, M. V. R. (1933). IndianJ. med. Res. 21, 389. 
Rhodes, K. (1952). B7it .J .  Nutr. 6, 198. 
Selzer, G., Parker, R. G. F. & Sapeika, N. (1951). Bri t .J .  exp. Path. 32, 14. 
Thomson, R. Y., Heagy, F. C., Hutchison, W. C. & Davidson, J. N. (1953). Biochem. J. 53, 460. 
Van der Sar, A. (1951). Docum. neerl. indones. Morbi trop. 3, 25. 
Vint, F. W. (1931). Kenya med. J. 7 ,  349. 
Walters, J. M., & Waterlow, J .  C. (1954). Spec. Rep. Ser. med. Res. Coun., Lond. (In the Press.) 
Waterlow, J. C. (1948). Spec. Rep. Ser. med. Res. Coun., Lond., no. 263. 
Waterlow, J. C. (1949). In paper by Trowell, H. C. (1949). Trans. R. SOC. trop. Med.  Hyg. 42, 417 

11, 395. 

(Discussion). 

Dietetic Aspects of the Treatment of Liver Disease 

By A. L. LATNER, Section of Chemical Pathology, Department of Pathology, King's 
College and The Royal Victoria Infirmary, Newcastle upon Tyne 

General considerations 

Rest. Regardless of dietetic considerations, there seems little doubt that one of the 
most important factors in the treatment of liver disease is adequate bed rest. It is 
now known that the circulation to the liver is decreased by the upright position 
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(Bradley, Ingelfinger & Bradley, 1952). This quite obviously would have an un- 
desirable effect on the metabolic processes concerned with the recovery of a diseased 
organ. Similarly, after acute liver disease clinical experience also indicates the im- 
portance of graded exercise in the convalescent stages. Not infrequently, too sudden 
an assumption of activity will precipitate a relapse. 

Carbohydrates. We know that liver cells are less susceptible to toxins when the gly- 
cogen reserves are good (Graham, 19 Is). Glucose is therefore administered freely 
to all patients with liver disease. Although it may be given by mouth, one should 
remember that the aim is to suppress hepatic glycogenolysis and for this purpose 
an appropriate level of the blood sugar must be maintained. Regardless, therefore, 
of the patient’s ability to take food by mouth, glucose should be given intravenously 
if the disease seems sufficiently severe to merit it (Portis & Weinberg, 1952). 

Protein. Patients should be adequately supplied with proteins rich in sulphur- 
amino-acids. Soluble casein is very satisfactory as a dietetic supplement. One aims 
at a total protein intake of some 200 g daily. In  order to produce a protein-sparing 
effect, it is advisable to construct the diet so that it supplies more than 3000 Cal. 
This can be fairly easily done by adding carbohydrate foods. It is perhaps important 
to emphasize here that a good caloric intake can also be provided by fats and that 
it is probably erroneous to maintain a low-fat diet. Fried fats should be avoided since 
there seems little doubt that they tend to produce marked nausea and loss of ap- 
petite. Various attempts must be made to stimulate the patient’s desire for food 
since anorexia is a very common accompaniment of liver disease. Meals should be 
presented in an attractive fashion. On occasion, crude-liver extracts injected intra- 
muscularly increase the appetite quite remarkably. 

In the acu!e stage of a severe liver disease, as in infective hepatitis, a large protein 
intake may well be an unnecessary strain on the capacity of a damaged organ. 
Usually the problem is solved by the fact that for some days the patient will not eat 
more than a fraction of what he is given. With return of the appetite it is best to 
increase the protein intake gradually. 

Protein hydrolysates given intravenously have also been recommended. These 
often cause a good deal of trouble in the form of localized thrombophlebitis and 
thrombosis, which can sometimes be avoided by adding heparin to the infusion. 
I have never really convinced myself of the efficiency of hydrolysate treatment, es- 
pecially since it is now known that the amino-acids of the blood are already much 
above normal in severe liver disease (Dent & Walshe, 1951). 

Vitamins. Ample amounts of the vitamin B complex are usually prescribed because 
of the general importance of these substances in cellular oxidative mechanisms and 
their possible lipotropic effect. Not the least important is their effect in stimulating 
appetite. Ascorbic acid is said to protect against some hepatotoxins and is believed 
to improve the resistance of the liver cells. Folic acid is very useful in the treatment 
of the macrocytic anaemia often associated with severe liver disease. Cyanocobalamin 
has no therapeutic effect on this anaemia. Some authorities, however, recommend 
its administration in liver disease on the grounds of its well-known effects on nucleo- 
protein and protein metabolism as well as its possible lipotropic action. 
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Vitamin A deficiency is common in liver disease. It is due largely to impaired ab- 

sorption owing to deficiency of bile and possibly, in man, to impaired conversion of 
carotene. There is also defective absorption of vitamin D, as well as the possibility 
that additional amounts of this vitamin are required in hepatic dysfunction. For these 
reasons, 5000 i.u. vitamin A and 1000 i.u. vitamin D are given once or twice daily. 
Vitamin K and a-tocopherol have a more specific application. The  former given 
intramuscularly is important in restoring the lowered plasma prothrombin of patients 
with obstructive liver disorders. There is also a growing clinical impression that, 
though its administration to patients with hepatocellular disorders does not affect 
the level of the plasma prothrombin, it does act as a deterrent to the haemorrhagic 
tendency. The  explanation of this phenomenon is not known (Lichtman, 1949). 
a-Tocopherol plays a significant part in relation to the sulphur-amino-acid require- 
ments of the liver cell and for this reason it is wise to  administer it quite freely to 
patients with hepatic disorders, especially since plasma levels are low in cirrhosis. 
These are believed to indicate depleted stores (Klatskin & Molander, 1952). 

Lipotropic agents. There are several reports of improvement in patients with 
cirrhosis and other liver disorders treated with choline or methionine or both 
(Franklin, Salk, Steigmann & Popper, 1948). T h e  administration of these substances 
is based on the concept that liver failure in this condition is at least in part due to 
the accumulation of fat in the surviving cells. Removal of the lipid material could be 
expected to  improve intracellular metabolic conditions. Methionine has also been 
found useful for prophylaxis in workers coming into frequent contact with hepato- 
toxins used in industry. 

Electrolytes. It is now becoming increasingly recognized that liver disease may 
be associated with profound disturbances of the body electrolytes. I n  severe liver 
failure the blood potassium tends to fall to low levels (Latner, 1950; Artman & 
Wise, 1953). This may in part be due to the glucose therapy, as well as to more 
direct effects of the disease itself possibly related to the frequent association of a 
kidney tubular defect. 

There is also a marked tendency for retention of sodium in cirrhosis especially if 
accompanied by ascites (Layne & Schemm, 1947). I t  is probable that this retention 
is in some way connected with the low levels of serum albumin. It is interesting to 
note that the serum sodium tends to  be diminished (Schwarz, Siegmiller, Phillips, 
Gabuzda & Davidson, 1953). 

Thus in all conditions of severe liver disease the electrolyte content of the blood 
should be estimated fairly frequently and the necessary salts administered or with- 
held in order to restore normality. 

Severe and acute liver disease 
When liver disease is very severe the patient is often comatose. Even when 

consciousness is not unduly affected, there is very profound anorexia, so nutriment 
must be given intravenously. 

A number of authorities have advocated the use of amino-acids intravenously 
in addition to glucose. I have never obtained much success with such a rigime. 
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In  a group of cases with ‘acute yellow atrophy’ as well as in cases which would 

be more accurately described as severe infective hepatitis, good results have been 
obtained with an intravenous rCgime consisting of glucose, saline, potassium chloride 
and massive doses of thiamine, nicotinamide and riboflavin (Latner, 1950). 
a-Tocopherol is given intramuscularly in addition to vitamin K. Large doses of anti- 
biotics are also administered. It is interesting to note that the latter have been 
amply justified in the light of more recent research related to the nutritional pro- 
duction of liver necrosis. 

The  following is a description of a case treated in this way. A young doctor 
was admitted to hospital intensely jaundiced and in a stuporous condition. He had 
been suffering from infective hepatitis with demonstrable hepatomegaly. On the 
day of admission clinical examination had demonstrated a sudden marked dimin- 
ution in the size of the liver. He lapsed into coma half an hour after admission 
and remained in this condition for 2 weeks. The  intravenous rCgime had been 
instituted immediately and it became necessary to carry out feeding by stomach 
tube on the 10th day. He  recovered from the coma and in spite of the fact that he 
developed generalized serous effusions, a mild hemiparesis and haemorrhagic pheno- 
mena, he eventually made a complete recovery. He  is now in good health, z years 
after his attack. 

In  a fairly large group of cases, the survival rate is now approximately 80%. 
There has been a remarkable absence of sequelae after recovery. 

Surgical aspects. The  regime just outlined has been found very useful in com- 
batting liver failure occurring after cholecystectomy as well as in the preparation 
for operation of severely ill patients with biliary-tract disorders. On several oc- 
casions the plasma prothrombin has returned to normal levels in spite of the fact 
that vitamin K alone over a period of a week had previously had no effect. Similar 
successful uses of the regime in surgery have been reported by others, for example 
in the treatment of coma occurring after porto-caval anastomosis performed for 
portal thrombosis complicating cirrhosis (Hunt & Whittard, 1954). 

Cirrhosis. The most effective treatment of uncomplicated cirrhosis is the high- 
protein diet already discussed. Some authorities combine it with lipotropic agents. 
There should also be an ample supply of vitamins. There is still some disagree- 
ment on the question of consumption of alcohol. Drinking is important, since it 
deprives the patient of money he needs to afford a high-protein diet, and may also 
necessitate a greater intake of protein to cover the caloric effect of the alcohol (Best, 
Hartroft, Lucas & Ridout, 1949). 

Ascites. Good results in the long-term therapy of ascites are obtained by a regime 
in which the patient is given large amounts of protein and also mercurial diuretics. 
These are administered in an attempt to induce diuresis and remove some of the so- 
dium and water retained by the body. Over a number of years, we have had quite 
good results following therapy of this nature. I can well remember two cases both 
of which did remarkably well. 

Case I : The  patient, an accomplished pianist, aged 70, had been bedridden for a 
year. Paracentesis had to be performed at ro-day intervals. Within a few months of 
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commencing therapy it was no longer necessary to carry out frequent removal of 
the ascitic fluid and the patient was easily able to leave his bed. He  returned home 
from hospital, the interval periods between paracenteses gradually became longer, 
and he lived a more or less normal life for a man of his age. Throughout therapy, 
his appetite was stimulated with a crude-liver extract. He died at the age of 74. 

Case 2: This patient, a man aged 47 years, was first seen in 1950. His abdomen 
was widely distended and he had become bed-ridden. The  therapeutic rCgime 
was instituted. At first, frequent paracenteses had to be carried out, these gradually 
became less and less frequent and were no longer necessary after 2 years of therapy. 
He was then living a more or less normal life. His liver-function tests were also 
normal. He  developed urinary symptoms in 1954, and whilst under investigation 
in hospital he vomited and unfortunately developed an inhalation bronchopneu- 
monia from which he died. 

The  question of limiting the dietary salt intake is somewhat debatable. There is 
a tendency for development of the low-salt syndrome. On the other hand, quite good 
results have been obtained with a low-sodium rCgime combined with the therapy 
already outlined (Atkinson, Paton & Sherlock, 1954). 

It is interesting to note that the low sodium intake can be relaxed when the serum 
albumin has returned to normal levels as a result of therapy, and after 10-40 months 
an unrestricted sodium intake may be allowed (Eisenmenger, 1952). 

In  spite of the good results of long-term therapy, paracentesis is still unfortunately 
the most effective immediate form of treatment. It must be remembered, however, 
that the ascitic fluid contains fairly large quantities of protein which the liver will 
have to regenerate. 

Portal hypertension with severe haemorrhage. The treatment of this condition is 
undoubtedly surgical and involves the production of some form of vascular anas- 
tomosis between the portal and systemic systems. Diet, however, plays a large part 
in preparing the patient for operation and also in aiding recovery after operation. 

Coma in liver disease 
It is important to differentiate coma accompanying acute severe liver disease 

from that resulting from a long-standing cirrhosis (Anonymous, 1953). In  the 
former instance there is some chance that the liver cells may regenerate after they 
recover from the acute noxa. With well-developed Laennec’s cirrhosis, even when 
the patient is comatose, there are relatively few necrotic cells ; the parenchymal cells 
have for long been subject to ischaemia which must obviously diminish their powers 
of regeneration. 

As already pointed out, my own rCgime has given satisfactory results in the acute 
cases, but it is not nearly so successful with the coma of cirrhosis. Recently it has 
been claimed that the latter can be reversed by large doses of sodium glutamate 
(Walshe, 1953). This has been confirmed by a number of other observers. It is 
claimed that hepatic coma is at least in part due to ammonia intoxication and that 
glutamate will often overcome it by conversion of ammonia to glutamine. In  my 
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own experience, this type of therapy has not been successful in the treatment of the 
acute cases, in fact, I formed the opinion that in three cases death was ap- 
parently accelerated. 

In both types of coma, undesirable serum-electrolyte changes should be cor- 
rected. 

The cases described were seen in consultation with Professor F. J. Nattrass, 
Dr R. Mowbray and Dr H. G. Miller. 
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