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A METHOD OF TREATI NG LI VER DI SEASE AND LI KE. | NDI CATI ONS W TH

VASQODI LATI NG AGENTS The present invention relates to a nethod
“for the treatnent of liver di sease. The invention also relates to
@conpositions suitable for the use in the 5 treatnent of liver disease.
Diltiazemis the generic nane givenl86 the active conponent of a
conposition that is primarily used for the treatnment of heart disease.
Specifically it is known as ABSTRACT
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The treatnment of |iver disease, however, has been an ongoing difficulty

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
hypoxi a, or 20 oxygen |ack, which appéars to contribute to the pathol ogy

and progression of chronic liver disease. Accordingly, liver disease
continues to be a life-threatening di sease and ultinmately nay require
surgery or even transplants in sone cases. Accordingly, it is

an object of the present invention to overcome, or at | east all eviate,
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per f usi on may be achi eved by snall doses of oral diltiazemand this wll
hrave a benefit on the diseased liver.

EXAMPLE 3 A third set of experinents was then undertaken in
rats after the earlier 5 studies i18®logs had shown that | ow doses of
diltiazemincreased |liver blood flow. The aimof the study was to

i nduce |iveradiiseasa by (8N of sthatursnfraaachelefin copolwmét oftA de
(CCllerr]) and then test the hypothesis that | ow doses of diltiazem would

i nprove t he thuntiki ddehestrabbenf (Bheid ifamm 1/99 tHEFRODS.- 10 Mal e
Sprague Dawl ey rats were used in this study in which Iiver disease was
i nduced after the nethod of Proctor and Chatanra (1982). Hepatic enzynes
were first induced by addition of sodi um phenobarbitone to the drinking

water to a concentration of '350ng/1 00m . All aninmals were given the
phenobar bi t one wat er for 10 weeks; no other water was available to the
ani mal s.915 Ani mal s random sed for induction of |iver disease
received CCl[err] added to mai ze oil, and adm nistered orally through
a, stainless steel gavage tube during carbon di oxide stun. The CCl[err]
was given for ten weeks as weekly doses commenci ng after two weeks of
enzynme induction wi th phenobarbitone sodi um The starting dose of

CCl[err] was 0.5m but the dose was then adjusted according to 20 protocol
to achieve a weight loss of 6 to 9% over the 3 days after each dose, with
wei ght gain by day 7. Previous studies have shown that over a period of ten
weeks, this regimen will produce liver disease wth ascites, splenonegaly,
reductlon of plasma al bum n, increase of plasma al ani ne transam nase, and
t he hi st ol ogi cal features of severe liver disease. 25 For
t he assessnent of the effects of diltiazem aninals were separated
into five groups each of 8 rats. Goup 1 (normal) received phenobarbitone
in the drinking water but no CCl[err] or diltiazem Goup 2 (control)
received CCl[err] but no diltiazem Goups 3, 4 and 5 received
respectively 0.5, 1.0 and 2.0 ng/ kg per . day of diltiazem added to the
~drinking water. 30 The ani mals were weighed daily for the four days
after each dose of CCl[err], and sacrificed after 12 weeks, that is,
after 10 weeks of CCl[err] +1- diltiazem or at the equivalent tine in
normal ani mals. At autopsy, the weights of the livers and spl eens were
recorded, the presence of ascites and the coat condition was WO
97/ 48396 o PCT/ AU97/ 00384
- 11 - not ed, and, bl ood sanples were taken for neasurenent of
al bumin, liver enzynes and bl ood clotting factors. The
bet ween group differences for each vari abl e were exam ned using
anal ysis of variance. 5 RESULTS The body wei ght
profiles are shown in Figure X. Goup 1 (normal) ani mal s progressively
increased in weight fromless than 200 grans to about 440 grans body
wei ght over the study period. Goup 2 (control) |ost weight after each 10
dose of CClf[err], and did not gain as nuch weight as Goup 1 being 50 to 60
gr ams | ighter at the end of the study period. Tr eat nent
with 0.5ng/ kg/day of diltiazem (G oup 2) appeared to have no
significant effect of preventing CCl[err]-induced weight |oss. By contrast,
in Goup 3 (treated with 1.0 ng/kg/day of diltiazem, there was a
transitory loss in weight 15 after each dose of CClferr].
However by the end of the study, body weights were not significantly
different fromnormal (Goup 1) but were significantly heavier than those
of control animals (Goup 2; p<0.05). The effects of 2.0ny/kg/day
" (Goup 5) appeared to be Iess than that of 1.0ngy/kg/day. .20
Aut opsy and bi ochem stry vari ables are Iléted i.n Tabte Y. In (?oups 1
(normal) and 4 (diltiazem 1.0ng/kg/day) $he’livefzahd $pl éen*appear ed

normal to i nspection, and there was not significant ascites. By
contrast Goup 2 (control) showed evi dence of severe |iver disease.

The macroscopi ¢ changes seen in the control. group are supported by the
reduction of plasma albumin and clotting 25 “fdctors and increase in plasma
al ani ne transam nase conpared with levels in the nor mal group of
animals. Diltiazem afforded significant protection against the

devel opnent -of severe functional |iver disease and this effect appeared to
be greatest at the 1.0ng/kg/day dose. DI SCUSSI ON AND CONCLUSI ON

30 The results of th!s study |n rats shOM/concIuslver that | ow
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