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@ Kopsavilkums: 3,7-Dihidro-3,7-dimetil-1-(5-oksoheksil)-1H-purin-2,6-dionu (pentoksifulinu) un/vai 1-(3',4™
dietoksibenzil)-6,7-etoksi-3,4-dihidroizohinolinija teofilin-7-acetétu (depogenu) vaitd monohidratu izmantofarmaceitiskas
kompozicijas iegi$anai, kas piemérota audu antioksid&joso ipasibu uzlaboSanai. Sim ipadibam ir liela loma tadu
komplikaciju novérsana, kas rodas patologiski veidojodos vai maksligi raditu anastomoZzu rezultata, seviski baribas
vada un resnas zarnas anastomozu gadijumos, jo Siem orgdniem ir vaja antioksidantu aizsargsistema. Aprakstita
minéto farmaceitisko kompoziciju iegiiSanas metode.
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Izgudrojuma formula

Farmaceitiska kompozicija

1. 3,7 - Dihidro - 3,7 - dimetil - 1 - ( 5 - oksoheksil ) - TH - purin - 2,6 - diona
un/vai 1-( 3', 4' - dietoksibenzil ) - 6,7 - dietoksi - 3,4 - dihidroizohinolinija teofilin - 7 -
acetdta vai t3 monohidrita izmantofana farmaceitiskas kompozicijas ieglSanai, kas

piemérota audu antioksid&jo3o ipasibu uzlabo3anai.

2. Izmanto$ana, saskana ar 1. punktu, kasatSkirasarto, ka farmaceitiskas
kompozicijas izmanto injekcijas preparatu, tinkturu, kapsulu, table3u, tableSu ar ilgstoSu

iedarbibas laiku, skidumu vai sirupu veida.

3. Arstéanas metode audu antioksidéjo3o ipadibu uzlaboSanai, kasatSkirasar
to, ka izmanto terapeitiski efektivo daudzumu 3,7 - dihidro - 3,7 dimetil - 1 - (5 -
oksoheksil) - 1H purin - 2,6 - dionu un/ vai 1 - (3',4" - dietoksibenzil ) - 6,7 - dietoksi - 3,4
- dihidroizohinolinija teofilin - 7 - acetatu vai ta monohidratu.

4., Arstesanas metode, saskana ar 3. punktu, kasat § ki ra s arto, ka taja ietilpst
3,7 - dihidro - 3,7 - dimetil - 1 - ( 5 - oksobenzil ) - 1 H - purin - 2,6 - dionaun/vai 1 -
(3', 4' - dietoksibenzil ) - 6,7 - dietoksi - 3,4 - dihidroizohinoliniija teofilin - 7 - acetata vai

t3 monohidrata izmanto3ana parenterala veida.

5. Farmaceitiskas kompozicijas, kas satur ka aktivo sastavdaju 3,7 - dihidro - 3,7 -
dimetil - 1 - (5 - oksoheksil ) - TH - purin - 2,6 - dionu un/ vai 1 - ( 3!, 4' - dietoksibenzil )
- 6,7 - dietoksi - 3,4 - dihidroizohinolinija teofilin - 7 - acetdtu vai ta monohidratu,
iegi%anas metode, kasatSkirasarto, ka taja ietilpst 3,7 - dihidro - 3,7 - dimetil - 1 -
(5- oksoheksil) - 1 H - purin - 2,6 - diona un/ vai 1 - (3', 4' - dietoksibenzil ) - 6,7 -
dietoksi - 3,4 - dihidroizohinolinija teofilin - 7 - acetata vai ta monohidrata sajauk3ana ar
pildvielam, nesgjiem, atSkaidiSanas agentiem un/ vai citam piedevam, ar péc bdtibas
zindmiem panémieniem, kurus parasti izmanto farmaceitiska ripnieciba un kas parveido
tos farmaceitiskas kompozicijas, kuras derigas audu antioksidéjo3o ipasibu uzlabo3anai.

6. Metode, saskand ar 5. punktu, kas a t $ ki rasarto, ka taja ietilpst aktivo

sastavdaju parveido$ana farmaceitiskas kompozicijas injekciju forma.
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7. Farmaceitiska kompozicija, kas noderiga audu antioksidéjoo ipasibu
uzlabosanai, kas at § ki ra s ar to, ka taja ietilpst 3,7 - dihidro - 3,7 - dimetil - 1 - (5 -
oksoheksil ) - 1 H - purin - 2,6 - dions un/ vai 1 - ( 3', 4' - dietoksibenzil ) - 6,7 dietoksi -
3,4 - dihidroizohinolinija teofilin - 7 - acetats vai ta monohidrats.

8. Farmaceitiska kompozicija, saskana ar 7. punktu, kuru izmanto injekciju,
tinkturu, kapsulu, tablesu, tablesu ar ilgstosu iedarbibas laiku, Skiduma vai sirupa veida.
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PHARMACEUTICAL COMPOSITION

The invention relates to a pharmaceutical composi-
tion containing as active ingredient 3,7-dihydro-3,7-
dimethyl-l—(s-oxohexyl)-lH—purine-2,6-dione and/or
1-(3',4'-diethoxybenzyl)-6,7—diethoxy-3,4-dihydroiso-
quinolinium theophylline-7-acetate oI its monohydrate
and a process for the preparation thereof. According to
this process 3,7-dihydro—3,7-dimethyl-1-(5-oxo-hexyl)-
1H-purine-2,6-dione and/or 1-(3',4'-diethoxybenzyl)-6,7-
diethoxy-3,4-dihydroisoquinolinium theophylline-7-
acetate or its monohydrate prepared in a manner known
per se are mixéd together with f£illing, diluting agents
and other auxiliaries (additives) commonly used in the
drug manufacture and the mixture obtained is converted to
a pharmaceutical composition useful for improving the
tissue antioxidant status.

Furthermore, the invention also relates to the use
of 3,7—dihydro-3,7-dimethyl—l—(5-oxohexyl)-1H-purine—
2,6-dione and/or 1-(3'4'-diethoxybenzyl) -6, 7-diethoxy-
3,4-dihydroisoquinolinium theophylline-7-acetate or its
monohydrate as active ingredient for the preparation of a
pharmaceutical composition useful for improving the
tissue antioxidant status; as well as to a method of
improving the tissue antioxidant status, which comprises
using a therapeutically effective amount of 3,7-dihydro-
3,7-dimethyl—1-(5-oxohexyl)—1H—purine-2,6—dione and/or
1-(3',4'-diethoxybenzyl)-6,7-diethoxy—3,4—dihydroisd—
quinolinium theophylline-7-acetate oI the monohydrate

thereof}

A 4921-77 KY
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The preparation of 3,7-dihydro-3,7-dimethyl-1-(5-
oxohexyl) -1H-purine-2,6-dione (TRENTALR; generic name:
pentoxifylline) and 1-(3',4'-diethoxybenzyl)-6,7-di-
ethoxy-3,4-dihydroisoquinolinium theophylline-7-acetate
(Depogen) or its monohydrate, respectively is described
inter alia in the following patent specification: GB No.
1,079,267; German No. 2,234,202; Czechoslowak No.
164,343; as well -as Hungarian No. 167,246 and Hungarian
No. T/42449 made open to public inspection.

It is known that both pentoxifylline and Depogen
improve the microcirculation of the blood [Angiology 36,
pages 2226-2234 (1984); as well as Hungarian patent
specification No. 197,207].

Anastomosis insufficiency is the most severe com-
plication of chirurgical interventions made in the
gastrointestinal system. In spite of the modern suture
techniques and up-to-date antibiotic treatments, the
occurrence of this complication is very frequent, signi-
ficantly prolongs the period of hospital treatment and
increases the rate of mortality.

Complications most frequently occur at anastomoses
established on various regions of the oesophagus and on
the left-side colon. This has partly anatomical, cir-
culation and microbiological reasons; however, in addi-
tion, an important role may be attributed in the de-
velopment of complications to the fact that both
oesophagus and colon possess a very weak antioxidant
protective system.

It has been proven by a number of experimental ob-
servations that the early phase of the healing process
of intestinal anastomosis can be characterized by an
early collagenolysis, i.e. by a rapid decrease in the
collagen concentration. The tensile strength of ana-
stomosis decreases proportionally to the collagen de-

composition in the early postoperative days and a
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definitive pressure increase is started by the building-
up Of the new collagen skeleton only after 6 to 7 days.
The early wound separation in the line of anastomosis
occurs in this period.

In addition to the surgical techniques, the drug-
assisted healing of the anastomosis is an important

‘task. In the clinical practice no drug process is known,

which has been aimed to directly promote the healing of
anastomosis. Clinical experiences show that in pro-
grammed surgery the occurrence of complications is
diminished but not completely eliminated by arrangement
of the haematological status of the patient, appropriate
protein and electrolyte supply or preparation of the
gastrointestinal system by antibiotics.

An other frequent complication of anastomosis
surgery appears in the formation of adhesions. The
essential problem of inhibiting adhesion is to retain
the integrity of anastomosis prepared in the abdominal
cavity. Although the good adhesion-inhibitory properties
of some compounds are known, their use abruptly in-
creases the rate of anastomosis insufficiencies [Obstet.
Gynecol. 75 (6), (1990)1.

In the experiments of Steinleitner and coworkers,
the adhesions of abdominal cavities were prevented by
the administration of pentoxifylline. A dose of
25 mg/kg/12 hours decreased the adhesions induced by
tissue destruction model and inhibited the repeated
formation of previously developed and chirurgically
solved adhesions. The good results were explained by the
effects of pentoxifylline modulating leukocyte fune-
tions.

Based on the negative effects of previously known
adhesion inhibitors on the healing of anastomosis, the

 use of pentoxifylline during the perioperative period is

presumably contraindicated because of the occasionally
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occurring anastomosis insufficiency.

In opposition to this, it has been found that, when
administered in a suitable dose, pentoxifylline or
Depogen or its monohydrate, respectively are suitable to
accelerate the healing process of anastomoses by improv-
ing the tissue antioxidant status beside other potential
activities and, in addition, they retain their good
adhesion-inhibitory effect. :

Our experiments were carried out on male Wistar rats
of 200 to 250 g body weight under pentobarbital anaes-
thesia [50 mg/kg intraperitoneally (i.p.)]. After median
laparotomy under non-sterile conditions, the left-half
colon was isolated, dissected in its whole cross-section
and a mucous membrane-free end-to-end anastomosis was
established.

The animals were fastened before the operation for
2 days and after operation 1 day but allowed to drink
liquid ad libitum. The control group received
0.1 ml/100 g of physiological saline for 24 or 12 hours,
respectively before the surgical intervention. Simul-
taneously, the first treatment group received
0.25 mg/100 g of pentoxifylline intraperitoneally (i.p.)
and this dose was repeated altogether 4 times in every
12 hours following operation. The animals of the
second treatment group were simultaneously treated with
2 mg/100 g of pentoxifylline i.p..

The tissue antioxidant status was investigated as
follows.

1. Before working up, the organs taken out from the
animals and frozen were homogenized in an 5-fold volume
(ml) of recovering liquid related to the wet weight (g).

The post-treatment alteration of superoxide anion-
scavenging éapability (SOD-like effect) was determined
in previous experiments. The development of lipid per-
oxidation was characterized by the amount of the thio-
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barbituric acid reactive substances (TBARS) formed.
The frozen samples were worked up in various
intervals. After homogenization the measurements of
activity were always carried out in the same intervals.
Succession order of the examinations:
Determination of organ weights
Determination of amount of the recovering liquid,
homogenization
Centrifuging at 6000 rpm: (rotation/min)
Determination of TBARS value within 6 hours
Measurement of the SOD-like effect on a 24-hour
sample
6. Determination of protein within 24 hours.
Determinatibn of thiobarbituric acid-reactive

substances (TBARS)

(M. Uchiyama and M. Mihara: "Determination of Malon-
dialdehyde Precursor in Tissues by Thiobarbituric Acid
Test", Anal. Biochem. 86, pages 271-278 (1978)1].

This measurement was carried out on a homogenate of

10% containing 1.2% of potassium chloride. After
acidifying, incubating with thiobarbituric acid kTBA)
solution for 45 minutes and adding butanol, the mixture
was centrifuged. The determination was performed at 535
nm on the butanol phase.

Determination of the SOD-lik= effect

[H. P. Mishra and I. Fridovich: "The Role of Super-
oxide Anion in the Autooxidatiorn of Epinephrine and a

Simple Assay for Superoxide Dismutase", J. Biol. Chem.
247, pages 3170-3175 (1972); as well as B. Matkovics
et al.: "Quantitative Determination of Peroxide Meta-
bolism Enzymes SOD, Peroxide, and Catalase in Laboratory
Materials", Lab. Diagn. 91 (4), {(1977)].

The organ was homogenized ir 5-fold volume of dis-
tilled water related to the wet organ weight (g) and
centrifuged. After adding the tissue homogenate to an



10

15

20

25

30

35

epinephrine solution of pH 9.6, the inhibition of
epinephrine-adrenochrome autooxidation was measured.

In the case of an enzyme preparation, the 50% in-
hibition means an enzyme unit.

Protein was determined according to O. H. Lowry et
al. [J. Biol. Chem. 193, pages 265-275 (1951)].

The following results were obtained.

The SOD-like activity decreased in the operated
control group (0.68 U/mg of protein) treated with
physiological saline in comparison to the biological
control group (3.59 U/mg of protein) in the first hour;
whereas the SOD-like activity of the pre-anastomosis
intestinal segment (8.03 U/mg of protein) of the group
operated and treated with pentoxifylline exceeded the
SOD-like activity of the biological control group
(3.59 U/mg of protein).

On the after-anastomosis intestine segment of the
treatment group, the endogenic scavenger activity
(4.81 U/mg of protein) was nearly 5-times as high as
that of the control group (0,95 U/mg of protein)
(Figure 1).

The rate of inhibition over 10% was found to be 74%
in the pentoxifylline-treated group, 25% in the biolo-
gical control group and 27% in the operated control
group.

The lipid peroxidation (TBARS content) was decreased
in all samples under the effect of pentoxifylline. This
decrease was particularly significant in the intestinal

segment remote from the anastomosis and in the segment

directly following the site of the anastomosis
(Figure 2).
The above data confirm that pentoxifylline treatment
exerts a positive influence on the antioxidant status.
As it is known from the literature, the healing of

surgical wounds is significantly effected by the tissue
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antioxidant status. Thus, the healing of anastomosis was
studied as described hereinafter.

The healing ability of anastomosis was characterized
by the anastomosis bursting pressure (ABP) measured on
the 1st, 2nd and 5th days in animals over-anaesthetized
by pentobarbital [K. A. Houston: "Fibrin Sealant in
High-Risk Colonic Anastomoses", Arch. Surg. 123, pages
230-234 (1988)]. )

The peritoneal reaction index (PRI) was used to
determine the adhesion or the tissue reaction, respect-
ively. ["Effect of Captopril on the Development of Ex-
perimentally Established Adhesions in Abdominal Cavity"
(in Hungarian); Magyar Sebészet 45, pages 57-60 (1992)1].

The following results were obtained.

Under effect of an i.p. treatment with 0,25 mg/100 g
of pentoxifylliné, the ABP value in the treated group
(94 Hgmm) on the 2nd day was significantly higher than
that of the control group (60 Hgmm). On the 5th day the
ABP value of the pentoxifylline-treated group (180 Hgmm)
reached 81% of the pressure value of the normal colon
(218 Hgmm), whereas the pressure value of the control
group (103 Hgmm) remained significantly lower in com-
parison to that of the treated group (180 Hgmm)

(Figure 3).

Upon the effect of a treatment with 2 mg/100 g of
pentoxifylline, the ABP value of the treated group
(102 Hgmm) on the 1lst day was significantly higher that
that of the control group (66 Hgmm); this difference
could be measured on the 2nd postoperative day, too
(Figure 4).

It can be stated from the above experimental results
that the favourable change in the antioxidant effect was
accompanied by the abbreviation of healing time of the

surgical wound.
The PRI value calculated on the basis of scores
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given for the peritoneal inflammatory reactionbsigni-
ficantly increased in the control group on the 2nd day
(2.0) in comparison to the 1st day (1.0). This increase
did not occur in the treated group therefore, the in-
flammatory reaction of the treated group (1.1) was found
to be significantly lower than that of the control group
(2.0) on the 2nd day (Figure 5).

Summing up, Our experimental results show that,
pentoxifylline and Depogen, respectively abbreviate the
healing period (time) of the anastomosis and decrease
the development of adhesions by improving the tissue
antioxidant status.

Abbreviations and signs used in the Figures have the

following meanings:

ABP: Anastomosis bursting pressure
PRI: Peritoneal reaction index
TBARS: Thiobarbituric acid-reactive substances

Control operated: Operated, untreated group

Treatment (treated) group: Operated group treated with
pentoxifylline

Pseudo-operated group: Intestinal anastomosis was not
established after opening the abdominal
wall

Biol. control: Biological control group without opera-

tion
KO: Control group with intact colon
KE: Control group, pre-anastomosis segment
KA: Control group, anastomosis
KU;: Control group, after-anastomosis segment
Trent group: Operated group treated with pentoxifylline
TO: Operated group with intact colon treated

with pentoxifylline
TE: Operated group treated with pentoxifylline,

pre-anastomosis segment
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Operated group treated with pentoxifylline,
anastomosis segment

Operated group treated with pentoxifylline,
after-anastomosis segment

Biological group, liver

Operated group treated with pentoxifylline,

liver
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Claims

1. Use of 3,7-dihydro-3,7-dimethyl-l-(5-oxohexyl)-
1H-purine-2,6-dione and/or 1:(3',4'-diethoxybenzyl)-6,7-
diethoxy-3,4-dihydroisoquinolinium theophylline-7-ace-
tate or monohydrate thereof for the preparation of a
pharmaceutical composition suitable for improving the
tissue antioxidant status.

2. Use as claimed in claim 1, which
comprises formulating the pharmaceutical com-
position in the form of injectable preparations, in-
fusions, capsules, tablets, sustained-release tablets,
solutions or syrups.

3. Method of treatment for improving the tissue
antioxidant status, which comprises
using a therapeuéically effective amount of 3,7-dihydro-
3,7—dimethyl—1-(5-oxohexyl)-lH-purine-Z,G-dione and/or
l-(3',4'-diethoxybenzyl)-6,7-diethoxy-3,4-dihydroiso-
quinolinium theophylline-7-acetate Or monohydrate
thereof.

4. A method of treatment as claimed in claim 3,
which comprises using 3,7-dihydro-3,7-
dimethyl-l-(5—oxohexyl)-1H-purine-2,6-dione and/or 1-
(3',4'-diethoxybenzyl)-6,7—diethoxy-3,4-dihydroiso-
quinolinium theophylline-7-acetate or monohydrate

' thereof parenterally.

5. Process for the preparation of a pharmaceutical
composition containing as active ingredient 3,7-dihydro-
3,7-dimethy1—1-(5—oxohexyl)-1H—purine-2,6-dione and/or
1-(3',4'—diethoxybenzyl)-6,7-diethoxy—3,4-dihydroiso—
quinolinium theophylline-7-acetate Or monohydrate
thereof, which comprises mixing 3,7-
dihydro—B,?-dimethylfl—(5-oxohexyl)-1H—purine-2,6-dione
and/or 1-(3',4'-diethoxybenzyl)—6,7-diethoxy-3,4-di-



10

15

- 11 -

hydroisoquinolinium theophylline-7-acetate or mono-
hydrate thereof, prepared in a manner known per se, with
fillers, carriers, diluting agents and/or other
additives commonly used in the pharmaceutical industry
and converting them to a pharmaceutical composition
suitable for improving the tissue antioxidant status.

6. A process as claimed in claim 5, which
comprises converting the active ingredient to
an injectable pharmaceutical composition.

7. Pharmaceutical composition suitable for improving
the tissue antioxidant status, wh i ch
comprises 3,7-dihydro-3, 7-dimethyl-1-(5-o0xo-
hexyl) -1H-purine-2, 6-dione and/or 1-(3',4'-diethoxy-
benzyl) -6, 7-diethoxy-3,4-dihydroisoquinolinium theo-
phylline-7-acetate or monohydrate thereof.

8. A pharmaceutical composition as claimed in claim
7, in the form of injection infusion, capsule, tablet,

sustained-release tablet, solution or syrup.
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PHARMACEUTICAL COMPOSITION
Abstract

The invention relates to the use of 3,7-dihydro-3,7-
dimethyl-l-(5-oxohexyl)-lH-purine—Z,G—dione (generic
name: pentoxifylline) and/or 1-(3',4'-diethoxybenzyl) -
6,7—diethoxy-3,4—dihydroisoquinolinium theophylline-7-
acetate (Depogen) or monohydrate thereof for preparing a
pharmaceutical composition suitable for improving the
tissue antioxidant status. This status plays an im-
portant role in complications, occurring as a con-
sequence of pathologically developed or artificially
established anastomoses, particularly anastomosis of
oesophagus and‘colon since these organs possess a Vvery
weak antioxidant protective system.

The invention furthermore relates to the preparation
of the above pharmaceutical compositions.

The above active ingredients promote and accelerate
the healing process of anastomoses by improving the
rissue antioxidant status and besides, they retain their
good inhibitory effect on the adhesion of anastomoses.
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