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BATING LIVER DISEASES

(54) Bezeichnung: VERWENDUNG VON XANTHOHUMOL BZW. ISOXANTHOHUMOL ALS WIRKSTOFF ZUR VOR-
BEUGUNG UND/ODER BEKAMPFUNG VON LEBERERKRANKUNGEN

(57) Abstract: The present invention relates to the use of xanthohumol

with formula (I) as an agent for the production of a preparation for pre-
venting and/or combating liver diseases.

(57) Zusammenfassung: Die vorliegende Erfindung betrifft die Ver-
wendung von Xanthohumol mit der Formel (I) als Wirkstoff fiir die Her-
stellung eines Prédparats zur Vorbeugung und/oder Bekdmpfung von Le-
bererkrankungen.
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DESCRIPTION

Use of xanthohumol or isoxanthohumol as an active substance for the
- prevention and/or control of liver diseases

The present invention relates to the use of xanthohumol or isoxanthohumol as

an active substance for the prevention and/or control of liver diseases.

Background

Xanthohumol is a prenylflavonoid which occurs in hops. Various studies have

demonstrated the biological effects of xanthohumol.

For example, the anticarcinogenic effect of xanthohumol is described in

EP 1 543 834 Al.

It is known from EP 0 679 393 B1 that xanthohumol has a strong inhibitory
effect on bone absorption, and therefore may be used as an agent for the

treatment of osteoporosis.

DE 103 08 864 A1l describes a novel brewing method for producing a beer
which due to a special brewing process contains an elevated concentration of

xanthohumol and therefore has increased health-promoting effects.

CONFIRMATION COPY
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Object of the invention

The object of the present invention is to find further health-promoting

applications for xanthohumol and 1soxanthohumol.

This object is achieved by the use of xanthohumol as an active substance for

producing a preparation for the prevention and/or control of liver diseases.

The above object is further achieved by the use of isoxanthohumol as an
active substance for producing a preparation for the prevention and/or control

of liver diseases.

The claimed use has the advantage that by use of a natural active substance,
liver diseases may be prevented and, through treatment, effectively eliminated
or controlled. Xanthohumol or isoxanthohumol have no side effects. This
allows effective prophylactic protection from chronic liver diseases over a
long time period, in particular when taken regularly.

Xanthohumol and isoxanthohumol are particularly well suited for prevention
or treatment of acute cirrhosis of the liver or hepatic fibrosis. Surprisingly,
studies have shown that xanthohumol inhibits metabolic mechanisms which

are very important for liver damage mediated by adiposis (overweight) and
diabetes. Adiposis and diabetes are responsible for the majority of cases of

cirrhosis of the liver, and the trend is increasing. Collectively, chronic liver
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diseases have come to represent a significant economic problem. By
continuous administration of xanthohumol or isoxanthohumol it is possible to

provide effective prophylactic protection, without side effects, for the entire

population.

Studies have further shown that xanthohumol or isoxanthohumol also have
antiviral properties, and exhibit very good activity against hepatitis, In
particular hepatitis B and hepatitis C. Hepatitis B or hepatitis C is the most
common causative factor in chronic liver disease. Epidemiological studies in
Germany have shown that approximately 2% of the population is infected
with chronic hepatitis B or hepatitis C. This is also a problem of key social
significance. By prophylactic administration of xanthohumol or
isoxanthohumol it is possible on the one hand to effectively reduce the
number of hepatitis cases, i.e., cases of hepatitis B and C, and on the other

hand to favorably influence the course of an existing case of hepatitis.

There are currently no proven therapeutic administration forms for the
treatment of hepatic fibrosis. Fibrosis can be inhibited or halted only by
elimination of the harmful root cause, i.e., in the case of a hepatitis virus
infection, for example, by elimination of the hepatitis virus. However,
elimination of the root cause is successful in only a percentage of patients
with chronic liver disease, and as a rule is not possible for patients with
genetic liver disease. In the case of hepatitis virus infections, it has been
necessary thus far to use medicaments having strong side effects. Even when

such medicaments are used, elimination of the virus is achieved in only a
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percentage of patients. Fortunately, the use of xanthohumol or

isoxanthohumol may provide a remedy.

Lastly, xanthohumol and isoxanthohumol also have anticarcinogenic eftects.
For liver cancer or hepatocelluar carcinoma (HCC), besides surgery there 1s
currently no proven therapy which would improve the survival rate of
patients. At the present time, surgical removal is successful only in a very
small percentage of HCC patients, since by the time that diagnosis s made
the HCC has usually become too large or has formed metastases. It has been

shown that xanthohumol may be used in the treatment of liver cancer.

Furthermore, xanthohumol or isoxanthohumol may be used as a preventative

specifically in persons with a high risk profile (genetic risk, persons with

adiposis, diabetics).

With regard to administration, the invention provides for use by supplying
xanthohumol or isoxanthohumol as an active ingredient of a pharmaceutical

composition together with a pharmaceutically acceptable carrier such as

mannite, sucrose, lactose, glucose, fructose, maltose, etc.

Xanthohumol or isoxanthohumol is particularly suitable when added as an

active substance to a food, or mixed with a beverage.

According to one practical embodiment of the use according to the invention,

xanthohumol or 1soxanthohumol as an active substance 1s added in particular

to reduce or suppress the activity of free oxygen radicals specifically in the
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liver. It has been found that when liver damage is present in any form, 1.€., as
the result of inflammation (for example, from viruses, excessive alcohol
consumption, obesity, and/or diabetes or radiation exposure), free oxygen
radicals are formed which may play a key role in the development of liver
inflammation, hepatic fibrosis or cirrhosis of the liver, and liver cancer.
Xanthohumol or isoxanthohumol inhibits the formation of free oxygen
radicals or interferes with their activity. This results in the advantage that all
three of the above-referenced damage mechanisms for the liver may be

effectively influenced in equal measure by xanthohumol or isoxanthohumol.

In particular, it has been found that adding xanthohumol or isoxanthohumol is
particularly suited for crucially influencing the NF-kappa B factor, i.e., In
particular for reducing or suppressing the activity of the NF-kappa B factor.
NF-kappa B is a signal mediator in the cell, and participates in the modulation
of numerous cell functions. It has been found that the NF-kappa B factor
plays a major role specifically in the three above-referenced damage
mechanisms for the liver. NF-kappa B also plays an important role in the

development and progression of NASH.

Furthermore, it has surprisingly been found that xanthohumol or
isoxanthohumol may be administered in comparatively high dosages.
According to the findings, no harmful effect from xanthohumol or
isoxanthohumol occurs in any of the cells, even at high dosages, thus

resulting in selective activity.
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It has been found that with increasing dosages of xanthohumol or
isoxanthohumol, for example beginning at a lower limit of 5 puM, a
continuous increase in the positive effect can be observed, in particular up to
a maximum limit of 100 uM. This results in the advantage that, depending on
the intended use of the treatment agent (food with a proportion of
xanthohumol or isoxanthohumol for daily intake as a preventative, or as a
medicament for treatment), preparations having different dosages may be

marketed for specific purposes.

For example, in a chronic infection several activity mechanisms may be
present at the same time, so that the preparation according to the invention
may be used to appropriately control the three activity mechanisms for liver
inflammation, cirrhosis of the liver or hepatic fibrosis, and development of

liver cancer as well as progression of liver cancer, all at the same time.

It is practical to use the active substance, i.e., the xanthohumol or
isoxanthohumol or a metabolite thereof or a precursor thereof, in an
administration form (application and/or dosage) which results in active
substance concentrations of > 5 puM, in particular > 10 pM, in particular
> 20 uM, in particular > 30 uM, in particular > 40 pM, in particular > 50 pM,

in the liver.

The active substance is preferably used in an administration form whi ch

results in a maximum active substance concentration of 100 uM in the liver.

Depending on the application, the particular active substance should be used

in an administration form in such a way that the following ranges of active
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substance concentrations result in the liver: 1 to 100 uM, preferably 1-25 uM,
preferably 1-10 puM, or 5-100 uM, preferably 10-50 uM, preferably
10-25 uM. The applicable ranges may be selected depending on the
application. In particular, comparatively low doses are sufficient for the

treatment ot fibrosis, whereas increased doses are practical for treatment of

liver cancer.

When xanthohumol or isoxanthohumol is administered in food or as a tablet,
for example, due to absorption by the intestine relatively high xanthohumol or
1soxanthohumol levels may result, but these are rapidly diluted after passage

through the liver; i.e., no other organ has anywhere near such a high

xanthohumol level.

With regard to recovery of xanthohumol from hops plants, reference is made

to the entire disclosures of EP 0 679 393 B1 and EP 1 543 834 Al.

Instead of xanthohumol or isoxanthohumol, according to the present
invention a metabolite thereof may also be used, in particular a metabolite
which 1is produced in the liver by the P450 enzyme complex. Such

metabolites are primarily xanthohumol glucoronides or sulfates, and

methylated forms of xanthohumol or naringenins, in particular
8-prenylnaringenin. Naringenin, in particular 8-prenylnaringenin, is the final

metabolite of xanthohumol.

Likewise, instead of xanthohumol or isoxanthohumol a precursor thereof may
be used which regenerates to form xanthohumol under chemical and/or

physiological conditions.
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All of the uses of xanthohumol and isoxanthohumol described in the present

patent application for the treatment of liver diseases therefore also apply for

the above-described metabolites and precursors.

According to the present invention, as active substance a composition may be
used in which the xanthohumol and/or isoxanthohumol are present not in the
pure form, but rather in the form of a hops extraction product. It has been
found that in addition to xanthohumol or isoxanthohumol, carrier constituents
are present as the result of the production process which are able to further

assist in absorption of the active substance into the organism and thereby help

boost efficacy.

The dosage for administration of the active substance relative to the
respective (pure) fraction of active substance is advantageously greater than
0.01 mg/kg body weight/day, preferably greater than 0.1 mg/kg body
weight/day, preferably greater than 1 mg/kg body weight/day, preferably
greater than 10 mg/kg body weight/day, preferably greater than 50 mg/kg

body weight/day, preferably greater than 100 mg/kg body weight/day,
whereby the body weight refers to the body weight of a person.

The dosage for administration relative to the respective (pure) fraction of
active substance is advantageously less than 161 mg/kg body weight/day,

preferably less than 50 mg/kg body weight/day, preferably less than 10 mg/kg
body weight/day, preferably less than 1 mg/kg body weight/day, preferably
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less than 0.1 mg/kg body weight/day, whereby the body weight refers to the
body weight of a person.

The dosage for administration relative to the respective (pure) fraction of
active substance is advantageously in a range of 0.01 to 161 mg/kg body
weight/day, preferably 0.05 to 120 mg/kg body weight/day, preterably 0.1 to
100 mg/kg body weight/day, preferably 0.5 to 80 mg/kg body weight/day,
preferably 1 to 80 mg/kg body weight/day, preferably 5 to 80 mg/kg body

weight/day, preferably 10 to 80 mg/kg body weight/day, whereby the body
weight refers to the body weight of a person.

The proportions of xanthohumol or isoxanthohumol advantageously are in a
range of 0.1 wt-%-99 wt-%, preferably 5 wt-%-99 wt-%, preterably 10 wt-%-
99 wt-%, preferably 20 wt-%-99 wt-%, preferably 30 wt-%-99 wt-%,
preferably 40 wt-%-99 wt-%, preferably 50 wt-%-99 wt-%, preferably 60 wt-
%-99 wt-%, preferably 70 wt-%-99 wt-%.

If further constituents, in particular natural constituents resulting from the
recovery of xanthohumol from hops, are present in addition to the
xanthohumol as active substance, this may even increase the efficacy, since

these constituents result in improved absorption of the active substance in the

organism.
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Alternatively, the xanthohumol or isoxanthohumol may also be used n pure

form.

In addition, according to the present invention it is also possible to use

xanthohumol or isoxanthohumol in synthesized form.

According to a further embodiment, the xanthohumol, isoxanthohumol, a
metabolite thereof, and/or a precursor thereof are used in combination with at
least one additional active substance. This active substance may preferably be
one which positively influences the tolerability and/or absorption in the body,
and/or the efficacy and/or stability and/or handling characteristics, of the

active substance to be administered.

The xanthohumol, isoxanthohumol, a metabolite thereof, and/or a precursor
thereof may be used in combination with or on the basis of a salt, in particular

an alkali or alkaline earth salt.

The agent to be administered may in particular be used in the form of a liquid,
suspension, or emulsion, in the form of nanoparticles, or as a powder or gel.
The administration may be carried out as an independent medicament, or also

as an additive to a liquid or solid food, depending on whether therapy or

prophylaxis is desired.

The active substance may be administered using solvents, carrier substances,
or additives such as starches, dextrin, in particular cyclodextrin or
maltodextrin, proteins, methyl cellulose, carbomethoxycellulose, or xanthan

gum which are suitable for pharmaceuticals, nutrients, or foods.
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The studies according to the following Figures 1-9 were carried out using

xanthohumol in pure form (> 98%).

Example 1

A composition of a medicament is provided below as an example.

Powdered mixture for direct pressing

Xanthohumol (pure substance) S¢g
Microcrystalline cellulose 10 wt-%
- Sodium carboxymethyl starch 3 wt-%
Highly dispersed silica 1 wt-%
Magnesium stearate 1 wt-%
Tablettose (lactose monohydrate) to make 100 wt-%
Example 2

A composition of a food with added xanthohumol as active substance is

provided below as an example.

Xanthohumol (pure substance in powdered form) 500 mg per 200 mL

milk product (creamy, for example yogurt)
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Due to the ease of admixture into a creamy food, the above composition for a

food allows optimal administration of the required quantity of xanthohumol.

Figure 1 shows the therapeutic objectives for the use of xanthohumol. The
illustration represents the chain of activity mechanisms, starting from a liver
disease resulting from alcohol, viruses, radiation, adiposis, and/or diabetes,
for example, all the way to liver cancer. The use of a preparation containing
xanthohumol and/or isoxanthohumol advantageously interferes with all stages
of the activity chain according to Figure 1. However, xanthohumol or
isoxanthohumol may also be used successfully in a targeted manner in the

treatment of individual stages of the activity sites.

Figure 2 shows a schematic illustration of the efficacy of xanthohumol and/or
isoxanthohumol for viral damage to the liver, in particular as the result of
hepatitis B and C. It has been found that the above-referenced active
substances advantageously not only inhibit replication of the virus, but also
ensure selective destruction of the body's own liver cells already affected by
the virus while leaving healthy liver cells undamaged. Thus, use of the

invention allows a targeted therapy for reduction or elimination of liver cells

infected with the virus.

On the basis of comparative diagrams, Figure 3 shows the selective etficacy
for the use of xanthohumol or isoxanthohumol for liver cells infected with

hepatitis C, compared to liver cells not infected with hepatitis C.
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Figure 4 shows a graphical illustration of the efficacy of the use of
xanthohumol with regard to apoptosis (programmed cell death) of liver
cancer cells (HepG2) compared to healthy liver cells (primary human

hepatocytes).

Figure 5 shows a comparison of the growth of liver cancer cells (HepG2) over
time as a function of the dosage of xanthohumol. As clearly shown in the
illustration, the growth of the cancer cells is progressively inhibited with

Increasing concentrations of xanthohumol.

Figures 6 and 7 illustrate the effect of addition of xanthohumol for the
prevention of transformation of the body's own liver cells to hepatic stellate

cells, which are responsible for scarring of the liver in cirrhosis of the liver.

As shown in Figure 7, the formation of scar tissue is increasingly suppressed

as the dosage of xanthohumol increases.

Figure 8 shows an illustration of the effect of increasing dosages of
xanthohumol on the activated hepatic stellate cells already present. From the
illustration according to Figure 6 [sic; 8] it is seen that an increased effect of

destruction (LDH) of activated hepatic stellate cells results from an increasing

dosage of xanthohumol.

Figure 9 shows the influence of the dosage of xanthohumol on the growth of

the activated hepatic stellate cells.

Figure 10 shows a comparison of the lifetime (proliferation) of liver cancer

cells after administration of xanthohumol in pure form (> 98%) or in a form
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in which xanthohumol is present in a proportion of 60%. The latter case
represents the xanthohumol recovered from hops extract in a conventional
commercial process, containing additional natural constituents. In the figure,

the lower the bars, the more cells that experience inhibition of growth.

It is demonstrated that use of 60% xanthohumol results in an even stronger
effect than from xanthohumol in pure form. This is attributed to the fact that
for the natural xanthohumol, the remaining constituents have a carrier

function and therefore supply the active substance to the organism in a more

effective manner.
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CLAIMS

1. Use of xanthohumol having the formula

as an active substance for producing a food supplement for the prevention

of an impairment of the liver caused by adiposis and/or diabetes.

2. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is greater than 0.01 mg/kg body weight/day, whereby the
body weight refers to the body weight of a person.

3. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is greater than 0.1 mg/kg body weight/day, whereby the
body weight refers to the body weight of a person.

4. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is greater than 1 mg/kg body weight/day, whereby the
body weight refers to the body weight of a person.

5. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is greater than 10 mg/kg body weight/day, whereby the
body weight refers to the body weight of a person.
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6. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is greater than 50 mg/kg body weight/day, whereby the
body weight refers to the body weight of a person.

7. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is greater than 100 mg/kg body weight/day, whereby the
body weight refers to the body weight of a person.

8. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is 161 mg/kg body weight/day, whereby the body weight

refers to the body weight of a person.

9. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is less than 50 mg/kg body weight/day, whereby the body
weight refers to the body weight of a person.

10. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is less than 10 mg/kg body weight/day, whereby the body
weight refers to the body weight of a person.

11. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is less than 1 mg/kg body weight/day, whereby the body

weight refers to the body weight of a person.

12. Use according to Claim 1, wherein the dosage relative to the fraction

of active substance is less than 0.1 mg/kg body weight/day, whereby the body
weight refers to the body weight of a person.
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13. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is in a range of 0.01 to 161 mg/kg body weight/day,
whereby the body weight refers to the body weight of a person.

14. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is in a range of 0.05 to 120 mg/kg body weight/day,
whereby the body weight refers to the body weight of a person.

15. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is in a range of 0.1 to 100 mg/kg body weight/day,
whereby the body weight refers to the body weight of a person.

16. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is in a range of 0.5 to 80 mg/kg body weight/day, whereby
the body weight refers to the body weight of a person.

17. Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is in a range of 1 to 80 mg/kg body weight/day, whereby
the body weight refers to the body weight of a person.

18. Use according to Claim 1, wherein the dosage relative to the fraction

of active substance is in a range of 5 to 80 mg/kg body weight/day, whereby
the body weight refers to the body weight of a person.

19.  Use according to Claim 1, wherein the dosage relative to the fraction
of active substance is in a range of 10 to 80 mg/kg body weight/day, whereby
the body weight refers to the body weight of a person.
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20. Use according to any one of claims 1 to 19, wherein a composition 1s

used as active substance in which the xanthohumol is used in a proportion in

a range of 0.1 wt-%-99 wt-%.

21. Use according to any one of claims 1 to 19, wherein a composition is
used as active substance in which the xanthohumol is used in a proportion in

a range of 5 wt-%-99 wt-%.

22. Use according to any one of claims 1 to 19, wherein a composition 1s
used as active substance in which the xanthohumol is used in a proportion in

a range of 10 wt-%-99 wt-%.

23. Use according to any one of claims 1 to 19, wherein a composition is

used as active substance in which the xanthohumol is used in a proportion in

a range of 20 wt-%-99 wt-%.

24, Use according to any one of claims 1 to 19, wherein a composition is
used as active substance in which the xanthohumol is used in a proportion in

a range of 30 wt-%-99 wt-%.

25. Use according to any one of claims 1 to 19, wherein a composition 1s
used as active substance in which the xanthohumol is used in a proportion in

a range of 40 wt-%-99 wt-%.

26. Use according to any one of claims 1 to 19, wherein a composition is

used as active substance in which the xanthohumol is used in a proportion in

a range of 50 wt-%-99 wt-%.
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27. Use according to any one of claims 1 to 19, wherein a composition is

used as active substance in which the xanthohumol is used in a proportion n

a range of 60 wt-%-99 wt-%.

28. Use according to any one of claims 1 to 19, wherein a composition 1s
used as active substance in which the xanthohumol is used in a proportion in

a range of 70 wt-%-99 wt-%.

29. Use according to Claim 1, wherein the xanthohumol is used in pure
form.
30. Use according to Claim 1, wherein the xanthohumol is used 1n

synthesized form.

31.  Use according to Claim 1, wherein the xanthohumol is used in the

form of a liquid, suspension, or emulsion, in the form of nanoparticles, or as a

powder or gel.



CA 02672155 2009-06-10

PCT/EP2007/011358

WO 2008/077618

1/10

. (99H)
ewiouldied
le|njjasojedaH

sisoydlin

sisauabouloien

sisouq

L 8InbiH

sijljeday

uoniewweu|

sajaqei(]
/sisodipy

‘uonelpey

__ ase}sajoyn) |

/g sijijedaj

_ |OYO9|Y w




CA 02672155 2009-06-10

PCT/EP2007/011358

WO 2008/077618

2/10

a1A00)eday
paloauIiuNn

Z ainbi4

A3101x0303AD

a}Ao0jeday
Pajoaju|

uolyeoiidal sniiA



CA 02672155 2009-06-10

PCT/EP2007/011358

WO 2008/077618

3/10

I 02

Gl

0}

Ol

¢l

Sl

cl

91

¢ ainbi4

[lw/N]
Ha1

lw/n}
HQ

uoolijdai
NAOH LHMNH



CA 02672155 2009-06-10

PCT/EP2007/011358

WO 2008/077618

4/10

uex Wrigo} +.
HHd

ueX Wriool 4.
Zoday

Sy peugpingg

et wangmydnag

[wri] uex
0L 08 S9 05 SZ OL ¢ 1 0

Sl woaaoa.m jejoi 08
(HHd) sajhoojeday uewny Atewnd a0l

[wr] uey
00b 08 69 0S5 . SZ ol G ! 0

- — : S —t —e = 0
[T O Ty,

0z

- 0F

sisojdode |ej0] 00}
ZzodaH

 1nb14

(%]

(%]



CA 02672155 2009-06-10

PCT/EP2007/011358

WO 2008/077618

5/10

(sAep) swi|

G ainbi4

Gt

uoneJa}l|oid



CA 02672155 2009-06-10

PCT/EP2007/011358

WO 2008/077618

6/10

g ainbi4




CA 02672155 2012-05-29

7/10

101

Gl

0c

Sc

0t

VYNYW
- upoe-g
NYNYW
eWS-0



CA 02672155 2012-05-29

8/10

HA'T



CA 02672155 2009-06-10

PCT/EP2007/011358

WO 2008/077618

9/10

1043U02) NX Wriol —V—

S[190 O/M) |013u0d] —L 1=

6 @1nb14

L

gt

uonesajl|oid



WO 2008/077618

60% Xan|

Pure Xan

CA 02672155 2009-06-10

10/10

1,2
1,0

0.8
0,6
04
0,2
0,0

L o -

N ©Q ®© © T N
- «— O O O O

[L 188 |0U09]
uonelajljold

o
o

15 20

10

20

15

10

PCT/EP2007/0113358

Figure 10






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - abstract drawing

