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A METHOD OF TREATING LIVER DISEASE AND LIKE INDICATIONS WITH
VASODILATING AGENTS

The present invention relates to a method for the treatment of liver

disease. The invention aiso relates to compositions suitable for the use in the
treatment of liver disease. |

Diltiazem is the generic hame given to the active cdmponent of a
composition that is primarily used for the treatment of heart disease. Specifically
it is known as 3-acetoxy—5-(2-(dimethylami'noethyl)—z.3—dihydrb-2-(4- methoxy
phenyl)-1,5-benzothiazepine-4)5H-one. This compound is the active ingredient in
the heart treatment drug Cardizem. Cardizem has particular efficacy in the
treatment of ischaemic heart disease including angina pectoris and hypertension.

Diltiazem is a member of a broad class of benzothiazepine derivatives
that are the subject of Australian patent 426146. The class of compounds are
referred to in that specification as having particular utility as anti-depressants,
tranquillisers and coronary vasodilators.

Diltiazem primarily acts as a calcium channel antagonist (a calcium
biocker); calcium being involved in several biological process in the human body
including vasoconstriction and vasodilation. Calcium blockers interfere with the
transport of calcium through the cell .membrane, thus reducing the contraction of
vascular smooth muscle and causing the arteries to dilate. The discovery of
calcium blockers constituted a major advance in cardiovascular treatment.
Diltiazem contributed significantly to this- advance. Generally, during
cardiovascular treatment using Diltiazem, a patient in need thereof is
administered the drug in doses of from 180 mg to 360 mg per day.

The liver is a large gland situated in the upper part of the abdomen on
the right side. Its domed upper surface fits closely against the inferior surface of
the right diaphragm. It has a double bléoq supply from the hepatic artery
(oxygenated arterial bliood) and the portal vein (deoxygenated venous blood
carrying substances absorbed from tﬁe stomach, small intestine and large

intestine). It comprises thousands of minute lobules (lobuli hepatis), the

- functional units of the liver. lts manifold functions include the storage and

filtration of blood, the secretion of bile, the excretion of bilirubin and other
substances formed elsewhere in the body, and numerous metabolic functions,
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including the conversion of sugars into glycogen, which it stores. It is essential to
life and accordingly liver disfunction is debilitating and life threatening.

Prior art treatments of liver disease have included use of a number of
drugs. For example, choline has been administered as an adjunct to the dietary
treatment of fatty acid infiltration and early cirrhosis of the liver. Methionine has a
lipotropic action similar to choline. It has aiso been used as an adjunct in the
treatment of liver diseases in patients unable to take an adequate diet, though
there is evidence that in cases of severe liver damage large doses of methionine
may aggravate the toxaemia. Litrison is a composition of methionine, choline,
vitamins of the B complex and Vitamin E. It has been used for the treatment of
hepatic.parenchymal degenerative changes and to maintain the function of the
liver. Neurogem is a composition of high potency essential Vitamin B-complex

and Vitamin C which has been used for supplementary or maintenance therapy.

- Finally, Ripason is a protein-free total extract from livers of healthy animals. It

has been used to treat chronic hepatitis, cirrhosis, medicamentous liver damage
and liver parenchyma disorders. ' |

The treatment of liver disease, however, has been an ongoing difficuity
in the prior art and none of the drugs used have proved to be particularly
effective. In particular, none of these agents reverses the relative hypoxia, or
oxygen lack, which appears to contribute to the pathology and progression of
chronic liver disease. Accordingly, liver disease continues to be a life-threatening
disease and ultimately may require surgery or even transplants in some cases.

Accordingly, it is an object of the present invention to overcome; or at
least alleviate, one of more of the difficulties or deficiencies related to the prior art.

Accordingly, in a first aspect of the present invention, there is provided a
method for the treatment of liver disease and like indications, which method
includes administ_ering to a human or animal subject in need thereof a low dose of

a therapeutically or prophylaciiéally effective amount of a vasodilating agent

. which selectively increases the supply of oxygenated blood to the liver,

The vasodilating agent may inciude a calcium blocker, e.g. a thiazepine
denvatwe preferably a benzothiazepine derivative, mfedlpme felodipine or
verapamil. Other vasodilators may be used mdn'ectly
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The method of treatment may be utilised in the treatment of various

diseases of the liver such as cirrhosis of a liver, toxic and medicamentary liver

damage or liver parenchymic disorders and related diseases such as hepatitis
including chronic active hepatitis. '

The method of freatment may-be directional in that significantly lower

doses may be used then are normally administered in the treathent of heart

disease or like indications. In particular it has been found that dosage required -

reduces with increases in severity of the disease state being treated.

Whilst we do not wish to be restricted by theory, it is believed that the
class of vasodilating agents knowh as calcium blockers are effective in the
treatment of liver disease as they are selectively able to increase the oxygen
content to the liver. In particular, it is believed that calcium blockers are effective

in the treatment of liver disease as they are selectively able to dilate the hepatic

~ artery. An increase in oxygen level may alleviate the progress of liver disease,

since liver performance generally increases with an increase in the oxygen
concentration. Common liver diseases, such as chronic hepatitis or cirrhosis of
the liver, share as a pathological feature a low concentration of oxygen in the

liver.
Accordingly in a further aspect of the present invention there is provided

a method for the treatment of liver disease which method includes administering
to a human or animal subject in need thereof a therapeutically or prophylactically
effective amount of a benzothiazepine derivative of the formula:

RrR1

L e
(o)

/R
\

R4

Y—N

wherein R1'is a phenyl group substituted or not with 1 to 3 lower alkyl groups,
lower alkoxy groups or halogen atoms, R2 is a hydrogen atom or a lower alkanoyl

group; R3 and R4 are each a lower alkyl group and may be the same or different,
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X is a hydrogen atom or a halogen atom and Y is an aikyiéne group of 2 or 3

carbon atoms, or its non-tbxic acid-addition salt.
Preferably R1 is 4-lower alkoxyphenyl, R2 is lower alkanoyl, R3 and R4
are each lower alkyl, X is hydrogen and Y is ethylene. More preferably R is 4-

methoxyphenyl, R2 is acetyl and R3 and R4 are each methyl. - Stili more
preferably, the benzothiazepine derivative is 3-acetoxy-5-(2-(dimethylaminoethyl)-
2,3- dihydro-2-(4-methoxy phenyl)-1,5-benzothiazepine-4)5H-one.

The benzothiazepine derivative may be converted into its acid-addition
salts by treatment with an organic or inorganic acid (e.g. acetic acid, oxalic acid,
malonic acid, tartaric acid, malic acid, citric acid, lactic acid, gluconic acid,
aspartic acid, hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
perchioric acid, etc.) in a suitable soiv_ent (e.g. water, methanol, ethanol, etc.). It
has been found that the use of such benzothiazepine derivatives is effective in
increasing the hepatic arterial blood flow to the liver. Such benzothiazepine
derivatives may be effective in the tréatment of liver disease in significantly lower
doses than is normally administered in the treatment of heart diseases.
Significantly lower mean doses which will have no significant effect on heart or
peripheral circulation. _

In a further preferred aspect of the present invention there is provided a
method of treating liver disease which method includes administering to a patient
in need thereof a low dose of a vasodilating agent, e.g. of approximately 2.5 mg
to 30 mg per day, preferably approximately 2.5 to 15 mg/day of diltiazem or its
non-toxic acid-addition salt. Experimental studies in mice to date have indicted
effective doses of approximately 1.5 to 2.5 mg/kg/day. However, it is common for
human doses to be lower than for animals including rodents. A lower dosage
may be used for patients with higher grades of liver disease, the effective low
dose amount of the vasodilating agent being reduced with increases in severity of
the disease state being treated. '

According to a further aspect of the present invention there is provided a
pharmaceutical composition suitable for the treatment of'iive.r disease .and like
indications which composition includes a therapeutically or prophylactically
effective amount of a vasodilating agent which selectively increases the supply of
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oxygenated blood to the liver and a pharmaceutically acceptable diluent or carrier
therefor. |

The vasodilating agent may include a caicium blocker, e.g. a thiazepine
derivative, preferably a benzothiazepine derivative, nifedipine, felodipine or
verapamil. Other vasodilators may be used indirectly. |

The pharmaceutical composition may be utilised in the treatment of
various diseases of the liver such as cirrhosis of a liver, toxic and medicamentary
liver damage or liver parenchymic disorders and related diseases such as
hepatitis inciuding chromic active hepatitis.

In a further preferred aspect of the present invention there is provided a
pharmaceutical composition suitable for the treatment of liver disease and like
indications which composition includes a therapeutically or prophylactically
effective amount of a benzothiazepine derivative of the formula: ‘

R1

IS
o

/R

R4

Y

wherein R1 is a phenyl group substituted or not with 1 to 3 lower alkyl groups,
lower alkoxy groups or halogen atoms, R2 is a hydrogen atom or a lower alkanoyi

group, R3 and R4 are each a lower alky! group and may be the same or different, -

X is a hydrogen atom or a halogen atom and Y is an alkylene group of 2 or 3

carbon atoms, or its non-toxic acid-addition sait; and
~ a pharmaceutically acceptable diluent or carrier therefor.

Preferably R1 is 4-lower alkoxyphenyl, R2 is lower alkanoyl, R3 and R4
are each lower alkyl, X is hydrogen and Y is ethylene. More preferably R? is 4-

methoxyphenyl, R2 is acetyl and R3 and R4 are each methyl. Still more
preferably, the benzothiazepine derivative is 3-acetoxy-5-(2-(dimethylaminoethyi)-
2,3- dihydro-2-(4-methoxy phenyl)-1,5-benzothiazepine-4)5H-one.
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In a further preferred asp,éct of the present invention there is provided a
pharmaceutical composition suitable for the treatment of liver disease and like
indications which composition includes approximately 2.5 to 30 mg of diltiazem or
its non-toxic acid-addition salt, and a pharmaceutically acceptable diluent or
carrier therefor. A dosage at the low level of the range may be use in patients
with higher grades of liver disease.

The. phénnaceutically_ acceptable diluent or carrier may be of any
suitable t_ypé. The pharmaceutically acceptable diluent or carrier may be a
pharmaceutical organic or inorganic carrier material suitable for enteral, |
parenteral or transdermal applications.

Preferably the composition is formulated so as to allow suitable
administration to the patient. Such administration may be by any suitable means
such as oral, subcutaneous, intravenous or transcutaneous.  Preferably
administration is by oral route as the active ingredient is able to reach the liver
directly, that is through the portal vein. |

Oral administration by the use of tablets, capsules, powders or in liquid
form such as suspensions, solutions, emulsions or syrups is particularly

advantageous. When formed into tablets, conventional excipients (e.g. sodium

- citrate, lactose, microcrystaliine cellulose, starch, etc.), lubricating agents (e.g.

anhydrous silicic acid, hydrozed castor oil, magnesium stearate, sodium lauryl
sulfate, talc, etc.) and binding agents (e.g. starch pasto, glucose, lactose, gum
acacia, gelatin, mannitol, magnésiurh trisilicate, talc, etc.) can be u;sed.

When administered as liquids, conventional liquid carriers can be
employed. In the case of solid preparations, each unit dosage form of the active
ingredient can contain from about 5 to about 95% of the same by weight of the
entire composition with the remainder comprising cénventionai pharmaceutical

carriers. When the therapeutic agent is used as aqueous solution, i.e. injection,

'~ the solution may contain about 0.05 to about 0.5% of the same by weight of the

entire solution.

Preferably the compdsitioh may be of the sustained release type, for
example to allow for a once-da”ﬂy‘ administration. The sustained release
composition may be suitable for oral or transdermal administration. A suitable low

release formulation may be achieved for example when the active ingredient is

-
~
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bound toa s'uifable polymer. A once daily composition is able tb supply sufficient
quantity of active ingredient to the patient and may avoid the possibility of toxic
shock where multi-doses are given on a daily basis to patients suffering liver
disease. '

The present invention will now be more fully described with reference to
the accompanying examples. It should be understood, however, that the
description following is illustrative only and should not be taken in any way as a
restriction on the generality of the invention described above.

EXAMPLE 1
AlM:

A pilot study was undertaken to examine the effect on hepatic artery and
mesenteric artery flow in anaesthetised dogs when exposed to cumulative doses
of diltiazem.

METHODS:
Preparation:
Greyhounds were used in this pilot study. All dogs were present in the

animal house for <1 week prior to surgery, and all were deemed clinically sound.

Dogs were given 15 minutes of exercise prior to arriving at the theatre. On

- afrival, they were clipped on the abdomen, forelimbs and hindquarters, and

anaesthesia was induced with sodium pentobarbitone (Nembutal for InjectionT)
given intravenously to effect. Subjects were intubated and connected to a
respirator. Table heating was used to maintain body temperature. ‘An initial
infusion of 1 litre of Hartmann's solution was given throughout the Surgical
procedure, with bicarbonate being administered as required according to blood
gas estimation. |

The abdomen was opened, and the gastro-duodenal branch of the
common hepatic artery was located and ligated. Eiectromagnetic flow probes
were placed on the common hepatic artery and the anterior'mesehteric artery. A
branch of the splenic vein was exposed and a catheter introduced and advanced
into the portal vein. A catheter was aiso placed in the left hepatic vein using a
purse string technique. An indwelling catheter was placed in a branch of the

mesenteric vein, in close proximity to another catheter placed in the lumen of the
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jejunum. The abdomen was then closed and a catheter introduced into the
femoral artery. ' | |

The subject was then covered with drapes, and the dogs circulation and
temperature allowed to stabilise prior to the commencement of the experimental
stage. ' |

At the end of the study, the dogs were euthanased with sodium
pentobarbitone.
Experimental Procedure:

| Theophylline was used infused as a mérker of liver extraction. A bolus

was given (over 15 minutes) at a rate of 3.42 mg/min, then an infusion into the
mesenteric vein at a rate of 11 mg/min. After 90 minutes stabilisation, the first
dose of diltiazem was given (0.25 mg/kg) into a jejunal lumen. Time was allowed
for any changes in blood flow before the next dose was given. Effects on flow
reached a plateau by 20 minutes, when the next dose was given. Cumulative
doses were given, i.e. 0.25, 0.5, 1.0, 2.0, 4.0 mg/kg. Blood samples were taken
throughout the procedure from the portal vein, posterior hepatic vein and arterial
line at 20, 40, 60, 80, 90, 100, 110, 120, 130, 140, 150; 160, 170, 180 and 190
minutes, with zero time being the start of the theophyiline infusion.
RESULTS: _
| 6 dog Studies were performed, as per the summary below.

Dog Preparation : Experimental

Dog 3/92  Surgery went w'ell No flow responses

Dog 4/92 Surgery went well Excelient flow responses to diltiazem _
~Dog 1/93  Surgery went well Flow response to diltiazem

Dog 2/93  Surgery went well Excellent flow responses to diltiazem

Dog 3/93  Surgery unsuccessful
Dog 4/93  Surgery O_K : Flow responses to diltiazem

STATISTICAL OBSERVATIONS _ |
Mean flows were obtained in both the hepatic and mesenteric arteries for

10 to 20 minutes prior to diltiazem being given. This was taken as baseline flows,
and afl measurements used this as baseline. Maximum flow responses were
measured. The results are summarised in the table below and are presented
diagrammatically in Figurés 1-5.
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Common Hepatic Arte

Subject  +%CHA  +%CHA  +%CHA  +%CHA  +%CHA
0.25mg/kg  0.5mg/kg 1.0mg/kg 2.0mg/kg 4.0mg/kg

4/92 112.4 121.7 12322 1340 1196
1/93 99.9  86.0 71.2 732 1407
2/93 151.5 178.7 201.3 2276 156.0
4193 104.7 110.1 112.8 112.8 93.5

MEAN 11744117 124.1+16.7 - 127.1+427.2 136.9+32.8 127.5113.6

Anterior Mesenteric Artery

Subject +%AMA  +%AMA  +%AMA  +%AMA - +%AMA
0.25mg/kg 0.5mg/kg 1.0mg/kg 2.0mg/kg 4.0mg/kg

4192 1146 1129 1209 116.6 118.1
1/93 114.9 132.4 1778 1615  168.3
2/93 1214 1270 129.3 1251 - 1232
4/93 106.7 106.7 103.3 104.1 82.8

MEAN 114.3+3.0 119.8+6.0 1329+1569 126.8+12.3 123.1+17.5

EXAMPLE 2
Two sets of experiments were "performed. Both were conducted in dogs
anaesthetised with barbiturates.
In the first series nitroglycerin was infused into either the portal vein

~ (draining to the liver from the bowel) or to the femoral vein (systemic circulation).

When nitroglycerin was given into the portal vein the blood flow through the
hepatic artery, (ie. a measure of liver biood flow and oxygenation) increased. By

contrast when nitroglycerin was given systemically, hepatic blood flow reduced. It

_can be concluded that hepatic blood flow and liver oxygenation can both be

augmented by drugs, but this cannot be achieved by systemic administration of

nitroglycerin.

In the second series, diltiazem was administered by a-gastric tube into

~ the stomach - effectively orally. The leve! of biood flow through the hepatic artery
. increased by up to 50%, and this occurred at very small doses. Thus, increase in
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liver perfusion may be achieved by small doses of oral diltiazem and this will have
a benefit on the diseased liver. _
| EXAMPLE 3

A third set of experiments was then undertaken in rats after the earlier
studies in dogs had shown that low doses of diltiazem increased liver blood flow.
The aim of the study was to induce liver disease by administration of carbon
tetrachloride (CCl,) and then test the hypothesis that low doses of diltiazem would
improve the functional state of the liver.
METHODS

Male Sprague Dawley rats were used in this study in which liver disease
was induced after the method of Proctor and Chatamra (1982). Hepatic enzymes
were first induced by addition of sodium phenobarbitone to the drinking water to a
concentration of 350mg/100ml. All animais were given the phenobarbitone water -
for 10 weeks; no other water was available to the animals. _

Animals randomised for induction of liver disease received CCl, added to
maize oil, and administered orally through a sfainless steel gavage tube during

carbon dioxide stun. The CCl, was given for ten weeks as weekly doses

| commencing after two weeks of enzyme induction with phenobarbitone sodium.

The starting dose of CCl, was 0.5ml but the dose was then adjusted according to
protocol to achieve a weight loss of 6 to 9% over the 3 days after each dose, with
weight gain by day 7. Previous studies have shown that over a period of ten
weeks, this regimen will produce liver disease with ascites, splenomegaly,
reduction of plasma albumin, increase of plasma alanine transaminase, and the
histological features of severe liver disease.

For the assessment of the effects of diltiazem, animals were separated
into five groups each of 8 rats. Group 1 (normal) received phenobarbitone in the
drinking water but no CCl, or dilfiazem. Group 2 (control) repeived CCl, but ho
diltiazem. Groups 3, 4 and 5 received respectively 0.5, 1.0 and 2.0 mg/kg per
day of diitiazem added to the drinking water.

The animals were weighed daily for the four days after each dose of
CCl,, and sacriﬁced_ after 12 weeks,'that is, after 10 weeks of CCl, +/- diltiazem,
or at the equivalent time in normal animals. At autopsy, the weights of the livers

and spleens were recorded, the presence of ascites and the coat condition was
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noted, and blood samples were taken for measurement of albumin, liver enzyrhes
and blood clotting factors.

The between group differences for each variable were examined using

analysis of variance.

RESULTS

The body weight profiles are shown in Figure X. Group 1 (normal)
animals progressively increased in weight from less than 200 grams to about 440
grams body weight over the study period. Group 2 (control) lost weight after each
dose of CCl,, and did not gain es much weight as Group 1 being 50 to 60 grams
lighter at the end of the study period.

Treatment with 0.5mg/kg/day of dlltrazem (Group 2) appeared to have no
significant effect of preventing CCl,~induced weight loss. By contrast, in Group 3
(treated with 1.0 mg/kg/day of diltiazem), there was a transitory loss in welght

after each dose of CCl,.

However by the end of the study, body weights were not significantly
different from normal (Group 1) but were significantly heavier than those of control
animals (Group 2; p<0.05). The effects of 2.0mg/kg/day (Group 5) appeared to
be less than that of 1.0mg/kg/day. '

- Autopsy and biochemistry variables are listed in Table Y. In Groups 1

“(normal) and 4 (diltiazem, 1.0mg/kg/day) the liver and spleen appeared normal to.

inspection, and there was not significant ascites. By contrast Group 2 (control)
showed evidence of severe liver disease. The macroscepic changes seen in the
control group are supported by the reduction of plasma albumin and clotting
factors and increase in plasma alanine transaminase compared with levels in the
normal group of animals. Diltiazem afforded significant protection against the
development of severe functional liver disease and this effect appeared to be
greatest at the 1.0mglk§lday dose.
DISCUSSION AND CONCLUSION

The results of this study in rats show concluswely that low doses of
diltiazem srgmfscanﬂy prevented the development of.liver disease in rats
administered with CCl,. Particularly signiﬁcant is the observation that the greatest
effect of diltiazem appeared with a dose of 1.0mg/kg/day rather than 0.5 or
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2.0mg/kg/day. The previous studies in dogs suggest that.the mechanism of
action is likely to be an increase in blood flow to the liver, and hence increased
oxygenation of the liver. These observations in animals should now be tested in
human patients with liver disease. Variables to be measured should include
assessment of liver function, hepatic blood flow, and hepatic vein oxygen tension.

Finally, it is to be understood that various other modifications and/or
alterations may be made without departing from the spirit of the present invention
as outlined herein. ' . |

EXAMPLE 4

Phase | Clinical Studies of Low-Dose Diltiazem in Patients with Liver Disease

Two studies have been commissioned to test the hypothesis that low
dose diltiazem may be effective in the management of patients with chronic liver
disease. As at January 1996, the first, undertaken in patients with chronic
hepatitis (hepatitis C) has been completed and shows a highly sighiﬁcant
response in two thirds of patients after just 2 weeks of treatment. This compares
favourably with a 30% response rate after 12 weeks treatment with interferon.
The result after diltiazem is even more significant in that all patients were
refractory to treatment with interferon. A second study in patients with chronic
cirrhosis of the fiver is on going. However, results in fhe first two patien_ts indicate
that diltiazem administered as 50 mg per day in the 24 hour release formulation is
increasing the hepatic clearance of antipyrine, a marker dye of hepatic function.
Study Details

a). Chronic Hepatitis
The study of the effects of low-dose diltiazem in chronic hepatitis was

undertaken in 24 patients with chronic viral hepatitis (hepatitis C) who had not
responded to treatment with interferon, and who had stable, but elevated blood
levels of the liver enzyme alanine aminotransferase (ALT) and other enzymes.
The study was undertéken at the Alfred Hospital, Melbourne, Australia and had
the approval of the Ethics Review Committee at that hospital. Each patient
entering the ét_udy underwent a run-in phase of two weeks foliowed by four
periods each of Mo weeks. Diltiazem was administered in incremental doses of
12.5, 25, 50 and 100 mg per day in each of the two week periods. The

formulation of diltiazem was Cardizem CD granules reformulated in the respective

-
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doses thereby giving low dose, but 24 hour release of the 'drug. Blood samples
for measurement of serum ALT and other hepatic enzymes were taken twice
during the run-in period, and then at the end of ea'ch incremental dose period. A
final measurement of ALT was made at two weeks after completing the study.

A full report is not yet available as at January 1996, but the main results
may be summarised as follows. Twenty-four patients entered the 'study, and 19
completed it. Five patients withdrew because of symptoms of hepatitis and social
pressure unrelated to. diltiazem. Reasons cited included headache, and
impdtence during the placebo run-in phase.

Four patients had a modest rise in ALT and two had no significant
change. Thirteen had a fail in ALT which appeared to be greatest after the 50
and 100 mg doses. Six patients had a fall in ALT greater than 20%, and this
appeared to be greatest after the 50 mg dose, although the response after 25 mg
was almost as great. These data approximate to a halving of the evaluation of
ALT after just 2 weeks of treatment. '

Table 4 shows the responses in those patients who had a fall in ALT. -

TABLE 4 - Mean change in re_sponders

Time Dose |n | Mean pre ALT level* | Mean ALT at time p

4 weeks 125 |13 147 .1 124.8 0.002
6 weeks 25 14 . 1413 112.9 0.003
8 weeks 50 13 146.3 109.8 0.001
10 weeks 100 11 159.5 105.3 0.008
post (average) 159.6 1236 0.003

* Upper limit of normal for ALT is 40 lu/ml
Data from patients who experienced more than 20% fall in ALT are shown
in Table 5
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TABLE 5 - Mean change in responders

Time Dose |n | Mean pre ALT level* | Mean ALT at time p

4 weeks 125 |3 170.3 126.7 0.002
6 weeks 25 |6 157.1 1045 | 0.003
8 weeks 50 6 1421 ' 95.6 _ 0.001
10 weeks 100 |6 153.1° 105.0 | 0.008
post (average) | |7 160.0 106.3 0.003

The overall data are consistent with an adjunctive and 'therapeutic effect,
and match the effects of low-dose diltiazem seen in animals. The study can not
show whether a higher response rate or greater therapeutic effect may be
achieved after longer periods of therapy. However, the results need fo be
compared with those from studies of interferon, a curative therapy, where the time .
to response is reported to be twelve weeks. '

Itis alsd interesting to note that ALT did not appear to rise immediately
after stopping the diltiazem. This is consistent with reoxygenation by hepatic
artery dilation thereby permitting a healing effect, rather than interfering directly
with the disease process. There was no evidence that 100 mg was more
effective than 50 mg. The rise of enzymes in four patients indicates that the dose
of the drug should be kept as low as po'ssible.

Patients also reported fhat they felt better while taking the drug. Several
individuals reported less tiredness and headache, and more energy.

b) Cirrhosis of the Liver

This study is logistically difficult t6 do and is incomplete. Ten patients
with chronic but stable cirrhosis of the liver are to be recruited and each will
receive 50 mg of diltiazem formulated from the 24 hour release Cardizem CD
granules. An antipyrine. clearance -study will be performed in each patient on

recruitment, after the first dose of treatment and then again after two weeks of

. treatment. If possible measurement of propranolol clearance will be performed at

the same time. The purpose of the antipyrine clearance is to measure hepatic
function in terms of the ability of the liver to-excrete substances into the bile. The
purpose of the propranolol clearance is to measure the capacity of the
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cytochrome p450 'jsystem, which is cﬁﬁcal for oxidation and hydroxylation
processes with the liver. A clearance study involves intravenous injection of a
dye or marker (in this case antipyrine or radio-labelled propranolol), followed by
repeated blood tests for up to 12 hours. The decay in blood levels of the marker
permits measurement of the clearance rate of the dye from the body, and in this
case by the liver.

As at January 1996, two patients have completed the clearance study,
and both show an increase in the clearance of antipyrine. The first patiént
increased antipyrine clearance from 468.2 units before treatment, to 494 units
after the first dose, and 730.4 units after 2 weeks treatment. This represents a
56% increase in antipyrine clearance in a patient with severe disease. The

second patient with more severe disease, had a lesser but significant increase.
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CLAIMS: REPLACED |
1. A method for the treatment of liver disease selected from the group

consisting of cirrhosis of the liver, toxic and medicamentary liver damage, a liver
parenchymic disorder or hepatitis, which method includes adminisfering to a
human or animal subject in need thereof a therapeutically active or
prophylactically effective low dose amount of a vasodilating agent which
selectively increases the Supply of oxygenated blood to the liver by increasing
hepatic arterial inflow. . .

2. A method in accordance with claim 1 wherein the vasodilating agent is a
calcium blocker.

3. A method in accordance with claim 2 wherein the calcium blocker is a
thiazepine derivative.

4, A method in accordance with claim 3 wherein the thiazepine derivative is
selected from a benzothiazepine derivative, nifedipine, felodipine or verapamil.

5. A method in accordance’ with claim 4 wherein the benzothiazepine

derivative is a compound of the formula:

R1

Qi oR

0

SR
"\

wherein R1 is a phenyl group substituted or not with 1 to 3 lower alkyl groups,

Y —
R4

lower alkoxy groups or halogen atoms, R2 is a hydrogen atom or a lower alkanoyi

group, R3 and R4 are each a lower alkyl group and may be the same or different,
X is a hydrogen atom or a halogen atdm and Y is an alkylene group of 2 or 3

carbon atoms, or its non-toxic acid-addition salt.
6. A method in accordance with claim 5 wherein R1 is 4-lower

alkoxyphenyl, R2 is lower alkanoyl, R3 and R4 are each lower alkyl, X is

N * [ L M s *
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hydrogen and Y is ethylene. More preferably R1 is 4-methoxybheﬁyl, R2 is acetyl

and R3 and R4 are each methyl.

7. A method in accordance with claim 6 whereln the benzothrazepme
defivatlve is 3-acetoxy-5-(2-(dimethyl aminoethyl)-2,3-dihydro-2-(4-methoxy
phenyl)-1 5- bénzothiazepine-4-5H-one or a non-toxic acid-addition salt thereof.
8. A method in accordance with any one of the preceding claims wherein
the effective low dose amount of the vasodilating agent administered reduces
with increases in severity of the disease state being treated.

0. A method in accordance with any one of the preceding claims wherein
the vasodilating agent is administered in an amount of approximately 2.5 to 30
mg per day.

10. A method in accordance with any one of the preceding claims wherein
the vasodilating agent is administered in an amount of approximately 2.5 to 15
mg per day. _

11. A method in accordance with any one of the preceding claims wherein
the vasodilating agent is administered by the oral route.

12. A composition suitable for the treatment of liver disease selected from he
group consisting of cirrhosis of the liver, toxic and medicamentary liver damage, a
liver parenchymic disorder or hepatitis, which composition includes a
therapeutically or prophylactically effective low dose amount of a vasodilating
agent which selectively increases the supply of oxygenated blood to the liver by
increasing hepatic arterial inflow and a pharmaceutically diluent or carrier
therefor, in a form suitable for oral administration.

13. A composition in accordance with claim 12 wherein the vasodilating
agent is a calcium blocker.

14. A composition in accordance with claim 13 wherein the calcium blocker

. is a thiazepine derivative.

15. A composition in accordance with claim 14 wherein the thiazépine
derivative is selected from a benzothiazepine derivative, nifedipi_ne, felodipine or
verapamil. ' |

16. A composition in accordance with claim 15 wherein the Benzothiazepine

derivative is a compound of the formula: .
e

AR
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wherein R1 is a phenyl group substituted or not with 1 to 3 lower alkyl groups,

Y —
R4

lower alkoxy groups or halogen atoms, R2 is a hydrogen atom or a lower alkanoyl

group, R3 and R4 are each a lower alkyl group and may be the same or different,
X is a hydrogen atom or a halogen atom and Y is an alkylene group of 2 or 3

carbon atoms, or its non-toxic acid-addition salt.

17. A composition in accordance with claim 16 wherein R1 is 4-lower
alkoxyphenyl, R2 is lower alkanoyl, R3 and R4 are each lower alkyl, X is
hydrogen and Y is ethylene. More preferably R1 is 4-methoxyphenyi R2 is acetyl
and R3 and R4 are each methy!.

18. A composition in accordance with claim 17 wherein the benzothiazepine
derivative is 3-acetoxy-5-(2-dimethyl aminoethyl)-2,3-dihydro-2-(4-methyl phenyl)-
1, 5-benzothiazepine-4)5H-one or a non-toxic acid-addition saft thereof.

19. A composiﬁon in accordance with any one of claims 12 to 18 wherein the
benzothiazepine derivative is present in an amount of approximately 2.5 to 30

.mg.

20. A composition in accordance with any one of claims 12 to 18 wherein the
benzothiazepine derivative is present in an amount of approximately 2.5 to 15
mg. .

21. A composition in accordance with any one of claims 12 to 20 wherein the
composition is in the form of a tablet, capsule, powder, suspension, emulsion or
syrup. | - ' | _

22. ° A composition in accordance with any one of claims 12 to 20 wherein the

composition is in unit dosage solid form and wherein the vasodilating agent is

ﬁm

NN A o
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present in an amount of from about 5 to about 95% by weight and the remainder

comprising conventional pharmaceutical carrier(s).
23. A composition in accordance with any one of claims 12 to 20 in the form

of an aqueous solution containing about 0.05 to about 0.5% of the \)asodilating

agent.
24. A composition in accordance with any one of claims 12 to 22 in the form

of a sustained release composition.
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