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PLANT EXTRACTS FOR THE TREATMENT OF 
INCREASED BONE RESORPTION 

0001. The present invention relates to nutritional or phar 
maceutical compositions comprising extracts or concen 
trates of plants of the genus Lycopersicon and their use as 
inhibitors of bone resorption. 
0002 The most common metabolic bone disorder is 
Osteoporosis. Osteoporosis can be generally defined as the 
reduction in the quantity of bone, either from the reduction 
in bone formation or the acceleration of bone resorption, in 
either event the result is a decrease in the amount of skeletal 
tissue. Osteoclasts (bone resorbing cells) are responsible for 
the excavation of a portion of bone during the resorption 
process. After resorption, osteoblasts (bone forming cells) 
appear, which then refill the resorbed portion with new bone. 
0003. In young healthy adults, the rate at which the 
Osteoclasts and osteoblasts are formed and operate maintains 
a balance between bone resorption and bone formation. 
However, as normal consequence of aging, an imbalance in 
this remodeling proceSS develops, resulting in loSS of bone. 
AS imbalance continues over time, the reduction in bone 
mass and thus bone Strength leads to fractures. 
0004. Many compositions and methods are described in 
the medical literature for the treatment of osteoporosis. For 
example, estrogens, calcitonin and bisphosphonates are 
known to be effective inhibitors of bone resorption. 
0005. It has now surprisingly been found that products 
derived from plants of the genus Lycopersicon (tomato) 
have a potent inhibitory effect on bone resorption. 
0006 The present invention therefore foresees the use of 
an extract or concentrate from a plant of the genus Lyco 
persicon in the preparation of a pharmaceutical or nutritional 
composition for the treatment or prophylaxis of a disease or 
condition which is characterized by increased bone resorp 
tion, Such as Paget’s disease, tumor-induced bone disease or 
particularly Osteoporosis. 

0007 Also provided is a method for the treatment or 
prophylaxis of a disease or condition which is characterized 
by increased bone resorption, Such as Paget's disease, 
tumor-induced bone disease or particularly osteoporosis, 
comprising the administration of a pharmaceutical or nutri 
tional composition to a human or other mammal, Said 
pharmaceutical or nutritional composition comprising an 
extract or concentrate from a plant of the genus Lycopersi 
con, in an amount which is effective for inhibiting bone 
resorption. 

0008. The invention further provides the use of an extract 
or concentrate from a plant of the genus Lycopersicon in the 
preparation of a pharmaceutical or nutritional composition 
for one or more indications from the following group: 

0009) 
0010 b) reducing the risk of developing a disease or 
condition which is characterized by increased bone 
resorption, Such as Paget’s disease, tumor-induced 
bone disease or particularly Osteoporosis, 

0011 c) for supporting the treatment of a disease or 
condition which is characterized by increased bone 
resorption, Such as Paget’s disease, tumor-induced 
bone disease or particularly Osteoporosis, 

a) inhibiting bone resorption, 
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0012 d) for supporting the treatment of osteoporo 
sis, and 

0013 e) for reducing the risk of developing 
Osteoporosis. 

0014) Further provided is a method for 
0015 
0016 b) reducing the risk of developing a disease or 
condition which is characterized by increased bone 
resorption, Such as Paget's disease, tumor-induced 
bone disease or particularly osteoporosis, 

0017 c) for supporting the treatment of a disease or 
condition which is characterized by increased bone 
resorption, Such as Paget's disease, tumor-induced 
bone disease or particularly osteoporosis, 

a) inhibiting bone resorption, 

0018 d) for supporting the treatment of osteoporo 
sis, and/or 

0019 e) for reducing the risk of developing 
Osteoporosis 

0020 comprising the administration of a pharmaceutical 
or nutritional composition to a human or other mammal, Said 
pharmaceutical or nutritional composition comprising an 
extract or concentrate from a plant of the genus Lycopersi 
con, in an amount which is effective for inhibiting bone 
resorption. 
0021 Osteoporosis as used herein includes osteoporosis 
induced by hormone deficiency (e.g. postmenopausal) and 
old age, as well as Secondary osteoporosis. Such as 
Osteoporosis Secondary to Steroid treatment or Secondary to 
malnutrition caused by anorexia nervosa. 
0022 Preferably the concentrate or extract is derived 
from a plant the botanical Species LycopersicOn eSculentum 
(also referred to as LycopersicOn lycopersicum, "tomato'), 
Lycopersicon pimpinellifolium (“Current tomato”), Lycoper 
SicOn hirsutum, LycopersicOn peruvianum, LycopersicOn 
parviflorum and/or Lycopersicon pennellii (“Fuzzy 
tomato'), whereby Lycopersicon esculentum is preferred. 
0023 The plant extracts and concentrates of the invention 
are preferably obtained from an edible portion of the plant. 
By edible portion is meant the portion which is consumed by 
humans in either raw or cooked form. 

0024. The extracts and concentrates of the above-men 
tioned plants may be in liquid form or in Solid form Such as 
in granulate or powder form. 
0025 Suitable plant concentrates are obtainable e.g. by 
drying or freeze-drying the fresh-cut plants or the respective 
roots, fruits or Seeds thereof and then optionally grinding or 
granulating the dried material; or by Squeezing the fresh-cut 
plants or the respective roots, fruits or Seeds thereof and 
gathering the liquid fraction and optionally drying it, or by 
cooking the fruit until a concentrated thickened paste is 
obtained. The use of a concentrate of the above-mentioned 
plants in Solid form and particularly in powder form is 
preferred, however, also commercial forms Such as tomato 
juice, ketchup, tomato Sauce or tomato paste are useful plant 
concentrates according to the invention. 
0026 Suitable methods of obtaining extracts of the 
above-mentioned plants are known in the art. The plant 
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extracts are obtainable e.g. by extracting the fresh-cut or 
dried plants or the respective roots, fruits or Seeds thereof for 
example with water or with one or more food grade Solvents 
or with a mixture of water and one or more food grade 
Solvents. Suitable food grade Solvents include propane, 
butane, butyl acetate, ethyl acetate, ethanol, carbon dioxide, 
acetone, nitrous oxide, methanol and propan-2-ol, whereby 
ethanol and carbon dioxide are preferred; ethanol is a 
particularly preferred food grade Solvent. After the extrac 
tion Step the liquid phase is optionally concentrated or dried 
by evaporation or freeze drying. The fresh-cut or dried plant 
material may be introduced in cold or preferably hot water 
and/or solvent, preferably water or a mixture of water with 
one or more Solvents, for a specified period of time, which 
may vary within wide ranges depending on the kind of plant 
material or Solvent used but commonly amounts for example 
to 1 to 30 minutes, preferably 2 to 15 minutes and most 
preferred 5 to 10 minutes for a water extraction and for 
example 30 to 90 minutes, preferably 60 minutes for an 
ethanol/water extraction. For a water extraction the tempera 
ture preferably lies in the range of 85 to 95 C. and for an 
alcohol/water extraction the temperature preferably lies in 
the range of 55 to 65 C. For a carbon dioxide extraction, the 
extraction preferably takes place at 0 to 40 C. and at 
Super-critical pressure (e.g. 80-200 bar). After the extraction 
the liquid phase is separated and advantageously concen 
trated or evaporated to dryneSS according to known meth 
ods. To obtain a concentrated extract two or more extraction 
steps as described above may be combined. Moreover, the 
plant extracts may be obtained by introducing the fresh-cut 
or dried plant in water and Subjecting the mixture to a steam 
distillation. The distillate is collected and is then advanta 
geously concentrated or evaporated to dryneSS. 

0027. The extract may be used in liquid form, particularly 
in aqueous form, or in Solid form, particularly in granulate 
or powder form. If the extract is in liquid form, it has a Solid 
contents of for example from 1 to 25% by weight, preferably 
from 2 to 20% by weight and most preferred from 2 to 15% 
by weight. 

0028. The amount of inventive plant extract or concen 
trate to be Supplied may vary within wide ranges, depending 
on i.a. the desired treatment, Subject to be treated and his 
needs. Thus, where the Subject to be treated is an adult 
person (typically of ca. 60 to 75 kg body weight), a satis 
factory inhibitory effect on bone resorption is, in general 
obtained with compositions formulated to allow a daily 
administration of 0.1 to 20 grams, preferably 0.2 to 15 grams 
and most preferred 0.4 to 10 grams of plant concentrate or 
extract (on a Solvent-free basis). 
0029 Suitable nutritional compositions comprising the 
above-mentioned plant extracts or concentrates represent a 
further object of the invention. They are characterized in that 
they comprise 

0030 (a) at least one extract or concentrate from a 
plant of the genus Lycopersicon, 

0031 (b) a calcium source, and optionally 

0032 (c) at least one energy source selected from 
the group consisting of carbohydrate, fat and nitro 
gen Sources, and optionally 

0033) (d) Vitamin D. 
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0034. The term nutritional compositions as used herein 
comprises i.a.: 

0035) i) Dietary foods for special medical purposes 
(hereinafter “medical nutrition”) which means a cat 
egory of foods for particular nutritional uses Spe 
cially processed or formulated and intended for the 
dietary management of patients and to be used under 
medical Supervision which are intended for exclu 
Sive or partial feeding of patients with a limited, 
impaired or disturbed capacity to take, digest, 
absorb, metabolise or excrete ordinary foodstuffs or 
certain nutrients contained therein or metabolites, or 
with other medically determined nutrient require 
ments, whose dietary management cannot be 
achieved only by modification of the normal diety, 
by other foods for particular nutritional uses or by a 
combination of the two. These foods are either 
nutritionally complete foods with a nutrient-adapted 
formulation Specific for a disease, disorder or medi 
cal condition which, used in accordance with the 
manufacturers instructions, may constitute the Sole 
Source of nourishment for the perSons for whom they 
are intended or they may be nutritionally incomplete 
foods with a nutrient-adapted formulation for a dis 
ease, disorder or medical condition which are not 
Suitable to be used as the Sole Source of nourishment 
and are thus used as a partial replacement or as a 
Supplement to the patient's diet; 

0036) ii) Food products which are likely to be clas 
sified as “functional foods', i.e. foods that are similar 
in appearance to conventional foods and are intended 
to be consumed as part of a normal diet or a 
Supplement, but have been modified to physiological 
roles beyond the provision of Simple nutrient 
requirements. The term food products is intended to 
cover the whole variety of foods and beverages, 
including but not limited to yoghurts, ice creams, 
cheeses, baked products Such a fresh or frozen bread, 
crisp bread, crisp bread Sandwiches, biscuits and 
cakes, dairy and dairy Substitute foods, desserts, 
confectionary products, edible oil compositions, 
Spreads, cereal and/or fruit bars, breakfast cereals, 
Savoury Snacks, juices, Soups, ketch-up and the like. 

0037 Preferred nutritional compositions comprise com 
ponent (c) as a mandatory ingredient. Particularly preferred 
nutritional compositions comprise both component (c) and 
(d) as mandatory ingredients. 
0038) Regarding component (a), the definitions, prefer 
ences and amounts given before for the extracts and con 
centrates of a plant from the genus Lycopersicon apply. It is 
also possible to have a mixture of two or more of Said plant 
extracts and concentrates as component (a). The nutritional 
compositions of the invention conveniently comprise (in 76 
by weight) for example from approximately 0.1 to 40%, 
preferably from approximately 3 to 25% and most preferred 
from 5 to 15% of plant extract or concentrate component (a). 
0039 The calcium source (b) may comprise any physi 
ological acceptable inorganic or organic compound contain 
ing calcium. Examples are inorganic calcium Salts, for 
example calcium chloride, calcium phosphate, calcium Sul 
fate, calcium oxide, calcium hydroxide or calcium carbon 
ate, or organic calcium components like whole or skim milk 
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powder, calcium caseinate or calcium Salts of organic acids 
Such as calcium citrate, calcium maleate, or mixtures 
thereof. The use of organic calcium compounds, particularly 
Skim milk powder, calcium caseinate or mixtures thereof, as 
calcium Source (b) is preferred. The amount of calcium 
component to be Supplied may vary within wide ranges. In 
general, the inventive compositions comprise in one unit 
dosage from about 100 mg to 1000 mg, preferably 200 mg 
to 700 mg and most preferred 300 to 600 mg of calcium (on 
an elemental basis). 
0040. The nutritional compositions of the invention con 
veniently comprise (in 76 by weight) for example from 
approximately 1 to 60%, preferably from approximately 5 to 
50% and most preferred from 10 to 40% of calcium com 
ponent (b). 
0041) Suitable carbohydrate sources include for example 
maltodextrins, Starch, lactose, glucose, Sucrose, fructose, 
xylit and/or sorbit. In these forms the carbohydrates are both 
energy Suppliers and Sweeteners. The inventive composi 
tions may contain one or more different carbohydrate 
SOUCCS. 

0.042 Suitable fat sources include omega-6 polyunsatu 
rated fatty acid Sources, omega-3 polyunsaturated fatty acid 
Sources, mono-unsaturated fatty acid Sources, medium chain 
fatty acid Sources (i.e. Co-C-fatty acids); or mixtures 
thereof. The above-mentioned fatty acids may be employed 
in each case in form of the free acid, in mono-, di- or 
particularly in triglyceride form, or in form of a pharmaco 
logical or nutritional acceptable natural Source. 
0.043 Suitable natural sources of omega-6 polyunsatu 
rated fatty acids include vegetable oils Such as Safflower oil, 
Sunflower oil, Soya oil, cotton oil and corn oil. Suitable 
natural Sources of omega-3 polyunsaturated fatty acids 
include linseed oil and fish oils. Such as menhaden oil, 
Salmon oil, mackerel oil, tuna oil codliver oil and anchovy 
oil. 

0044) Suitable natural sources of mono-unsaturated fatty 
acid Sources are particularly omega-9 mono-unsaturated 
fatty acids, for example olives, canola, Safflower (hybrids) 
and Sunflower (hybrids). 
0.045. A preferred fat source comprises triglyceride oils 
Supplying the desired amounts of omega-6 polyunsaturated 
fatty acids and omega-3 polyunsaturated fatty acids and 
which are rich in the medium chain fatty acid residues (i.e. 
residues of C-C fatty acid) and/or mono-unsaturated fatty 
acid residues. The inventive compositions may contain one 
or more different fat Sources. 

0.046 Examples of suitable nitrogen sources of the inven 
tive nutritional compositions include Sources containing 
nutritionally acceptable proteins Such as Soy bean derived 
proteins, milk proteins Such as whey proteins or caseinates, 
and/or protein hydrolysates, and/or essential amino acids 
mixtures in free amino acid form or Salt form; and/or 
compounds associated with the Synthesis of polyamines, 
Such as arginine, arginine precursors, omithine and the like, 
in free amino acid form or Salt form. 

0047 Preferred nitrogen sources of the nutritional com 
positions are 

0048 (i) soybean derived proteins, which may be 
employed in the form of soybeans or in the form of 
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any Suitable Soja extract or concentrate, for example 
in form of Soy flour, dried Soy Sprouts, Soybean milk, 
or as dried aqueous extract from Soybeans, or 

0049 (ii) milk proteins, for example whey derived 
proteins or caseinates which may be employed for 
example in the form of whey powder, caseinate Salts 
Such as calcium caseinate and/or whole or preferably 
Skim milk powder and/or 

0050 (iii) a mixture of essential amino acids and/or 
0051 (iv) arginine as nitrogen source. 

0052 Milk proteins such as whey powder, caseinates, 
particularly calcium caseinate, and/or skim milk powder are 
another particularly preferred nitrogen Source of the claimed 
nutritional compositions. The inventive compositions may 
contain one or more different nitrogen Sources. 
0053. The nutritional compositions comprise (in % by 
weight) for example, from approximately 0.1% to 98.9%, 
preferably from approximately 1 to approximately 95%, and 
most preferred from 10 to 90% of energy source component 
(c). 
0054 The contribution of the nitrogen source, carbohy 
drate Source and fat Source to the caloric of the inventive 
nutritional compositions may vary within wide ranges. For 
example, the carbohydrate source provides for 30 to 70% of 
the total energy Supply, the nitrogen Source for 5 to 45% and 
the fat source for 0.1 to 15% of the total energy supply of 
the composition. In preferred compositions of the invention 
the carbohydrate source provides for 40 to 60% of the total 
energy Supply, the nitrogen for 20 to 35% and the fat Source 
for 3 to 12% of the total energy Supply of the composition. 
0055) A preferred energy source (c) of the inventive 
compositions comprises 

0056 30 to 70% of the total energy supply of one or 
more carbohydrate Sources Selected from the group 
consisting of maltodextrins, Starch, lactose, glucose, 
Sucrose, fructose, Xylit and Sorbit; 

0057 5 to 45% of the total energy supply of one or 
more nitrogen Sources Selected from the group con 
Sisting of Soybean derived proteins, milk proteins, a 
mixture of essential amino acids and arginine and 

0.058 0.1 to 15% of the total energy supply of one 
or more fat Sources comprising omega-3- and 
omega-6-polyunsaturated fatty acids. 

0059) A particularly preferred energy source (c) of the 
inventive compositions comprises 40 to 60% of the total 
energy Supply of one or more carbohydrate Sources Selected 
from the group consisting of maltodextrins, Starch, lactose, 
glucose, sucrose, fructose, xylit and Sorbit; 20 to 35% of the 
total energy Supply of one or more nitrogen Sources Selected 
from the group consisting of Soybean derived proteins, skim 
milk powder and caseinates, and 3 to 12% of the total energy 
Supply of one or more fat Sources comprising omega-3- and 
omega-6-polyunsaturated fatty acids. 
0060. The amount of Vitamin D (optional component (d)) 
to be Supplied may vary within wide ranges. In general, the 
inventive compositions comprise in one unit dosage from 
about 50 IU to 1000 IU, preferably about 100-500 IU (more 
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particularly preferred about 500 IU for a medical nutrition 
product and about 200 IU for a functional food product). 
0061 The nutritional compositions of the invention may 
comprise other nutritionally acceptable components Such as 
Vitamins, minerals, trace elements, fibers (preferably Soluble 
fibers), flavors, preservatives, colorants, Sweeteners, emul 
sifiers and the like. 

0062) Examples of vitamins suitable for the incorporation 
in the composition of the invention include Vitamin A, 
Vitamin D, Vitamin E, Vitamin K, Vitamin C, folic acid, 
thiamin, riboflavin, Vitamin B, Vitamin B, niacin, biotin 
and panthotenic acid in pharmaceutical or nutritionally 
acceptable form. 
0.063 Examples of mineral elements and trace elements 
Suitable for the incorporation in the composition of the 
invention include Sodium, potassium, phosphorous, magne 
sium, copper, Zinc, iron, Selenium, chromium and molyb 
denum in pharmaceutical or nutritionally acceptable form. 
0064. The term soluble fiber as used herein refers to 
fibers which are able to Substantially undergo fermentation 
in the colon to produce Short chain fatty acids. Examples of 
Suitable Soluble fibers include agar-agar, alginates, carubin, 
carrageenan, gum arabic, guar gum, karayagum, locust bean 
gum, pectin, tragacanth, cereal beta-glucan or Xanthan gum. 
They may be hydrolysed or not. 
0065 Suitable flavors include natural or artificial flavors, 
for example fruit flavorS Such as banana, orange, peach, 
pineapple or rasberry, vegetable flavors, or Vanilla, cocoa, 
chocolate, coffee and the like. 
0.066 Preferred ingredients of the inventive nutritious 
compositions in addition to components (a), (b), (c) and (d) 
comprise beta-carotene (Vitamin A), Vitamin E, Vitamin C, 
thiamin, Vitamin B1, B and/or B, potassium, magnesium, 
Selenium, Zinc, phosphorous and Soluble fiber in pharma 
ceutical or nutritionally acceptable form. 
0067. The nutritional compositions may comprise (in % 
by weight) for example, from approximately 0.1% to 15%, 
preferably from approximately 0.2 to approximately 10%, 
and most preferred from 0.5 to 5% of these additional 
components other than components (a), (b), (c) and option 
ally (d). 
0068 The nutritional compositions defined as medical 
nutrition may be formulated and administered in any form 
Suitable for enteral administration, for example oral admin 
istration or tube feeding, e.g. nasal administration. The 
medical nutrition compositions are conveniently adminis 
tered in the form of an aqueous liquid. The medical nutrition 
compositions Suitable for enteral application are accordingly 
preferably in aqueous form or in powder or granulate form, 
whereby the powder or granulate is conveniently added to 
water prior to use. For use as tube feeding, the amount of 
water to be added will i.a. depend on the patient's fluid 
requirements and condition. 
0069. The inventive medical nutrition compositions may 
be in form of a complete formula diet (in liquid or powder 
form), Such that, when used as Sole nutrition Source essen 
tially all daily caloric, nitrogen, fatty acids, Vitamin, mineral 
and trace element requirements are met. In general, the daily 
amount to be Supplied to adult perSons will lie in the range 
of 750 to 3500 kcal/day, in particular of 1000 to 2000 
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kcal/day. However, the inventive medical nutrition compo 
Sitions are preferably intended for use as a medical nutrition 
Supplement. The amount of energy Supplied by a Supplement 
should not be too excessive, in order not to unnecessarily 
SuppreSS the patients appetite. The Supplement conveniently 
comprises energy Sources in an amount Supplying from 50 
to 1500 kcal/day, preferably 100 to 900 kcal/day and most 
preferred 150 to 700 kcal/day. 
0070 Preferred functional foods according to the inven 
tion as defined hereinbefore are drinks (vegetable or juice), 
Savoury Snacks (Such as Savoury cereal bars and extruded 
Snacks) and spreads which may be obtained in a manner 
known per se. 
0071. The nutritional compositions of the invention 
which are in liquid form, for example in drink form, or 
preferably in Solid form, for example in granulate or powder 
form, may be obtained in a manner known per se, e.g. by 
admixing the ingredients and optionally adding water. 
0072 The invention further relates to pharmaceutical 
compositions in Single dose unit form comprising 

0073 (a) at least one extract or concentrate from a 
plant of the genus Lycopersicon, and 

0074 (b) a pharmaceutical acceptable carrier. 
0075. These pharmaceutical compositions are composi 
tions for enteral administration, Such as oral, nasal or rectal 
administration. Suitable pharmaceutical compositions may 
be in liquid form or preferably in Solid form and comprise 
(in 96 by weight) for example, from approximately 0.001% 
to 100%, preferably from approximately 0.1 to approxi 
mately 50%, active ingredient (a). 
0076 The active ingredient (a) is an extract or concen 
trate from a plant of the genus Lycopersicon where the 
above-given definitions and preferences apply. It is also 
possible to have a mixture of two or more of Said plant 
extracts and concentrates a). 
0077 Pharmaceutical compositions for enteral adminis 
tration are, for example, those in Single dose unit forms, Such 
as dragées, tablets, capsules or Sachets. They are prepared in 
a manner known per se, for example by means of conven 
tional mixing, granulating, confectioning, dissolving or lyo 
philising processes. 
0078 For example, pharmaceutical compositions for oral 
administration can be obtained by combining the active 
ingredient with Solid carriers, optionally granulating a 
resulting mixture and processing the mixture or granules, if 
desired or necessary after the addition of Suitable excipients, 
to form tablets or dragée cores. 
0079 Suitable carriers are especially fillers, such as Sug 
ars, for example lactose, Saccharose, mannitol or Sorbitol, 
cellulose preparations and/or calcium phosphates, for 
example tri-calcium phosphate or calcium hydrogen phos 
phate, and also binders, Such as Starch pastes using, for 
example, corn, wheat, rice or potato Starch, gelatin, traga 
canth, methylcellulose and/or polyvinylpyrrollidone, and, if 
desired, disintegrators, Such as the above-mentioned 
Starches, and also carboxymethyl Starch, cross-linked poly 
Vinylpyrrolidone, agar, or alginic acid or a Salt thereof, Such 
as Sodium alginate. Excipients are especially flow-condi 
tioners and lubricants, for example Silicic acid, talc, Stearic 
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acid or Salts thereof, Such as magnesium or calcium Stearate, 
and/or polyethylene glycol. Dragée cores are provided with 
Suitable, optionally enteric, coatings, there being used inter 
alia concentrated Sugar Solutions which may contain gum 
arabic, talc, polyvinylpyrrollidone, polyethylene glycol and/ 
or titanium dioxide, or coating Solutions in Suitable organic 
Solvents or Solvent mixtures or, for the preparation of enteric 
coatings, Solutions of Suitable cellulose preparations, Such as 
acetylcellulose phthalate or hydroxypropylmethylcellulose 
phthalate. Dyes or pigments may be added to the tablets or 
dragee coatings, for example for identification purposes or 
to indicate different doses of active ingredient. 
0080. Other orally administrable pharmaceutical compo 
Sitions are hard gelatin capsules and also Soft, Sealed cap 
Sules consisting of gelatin and a plasticiser, Such as glycerol 
or Sorbitol. The hard gelatin capsules may comprise the 
active ingredient in the form of granules, for example in 
admixture with fillers, Such as lactose, binders, Such as 
Starches, and/or glidants, Such as talc or magnesium Stearate, 
and, if desired, Stabilisers. In Soft capsules the active ingre 
dient is preferably dissolved or Suspended in Suitable liq 
uids, Such as fatty oils, paraffin oil or liquid polyethylene 
glycols, it is likewise being possible to add Stabilisers. 

0.081 Suitable rectally administrable pharmaceutical 
compositions are, for example, Suppositories that consist of 
a combination of the active ingredient with a Suppository 
base material. Suitable Suppository base materials are, for 
example, natural or Synthetic triglycerides, paraffin hydro 
carbons, polyethylen glycols or higher alkanols. It is also 
possible to use gelatin rectal capsules which comprise a 
combination of the active ingredient with a base material. 
Suitable base materials are, for example, liquid triglycerides, 
polyethylenglycols or paraffin hydrocarbons. 

0082) The inhibitory effect on bone resorption of the 
inventive plant extracts and concentrates may be assessed by 
measuring the urinary excretion of H-tetracycline from 
chronically prelabled rats as described in R. C. Mihlbauer 
and H. Fleisch, Am J Physiol 258, R 679-R689 (1990). The 
method is based on the characteristics (i) that H-labeled 
tetracycline is deposited in hard tissues during their forma 
tion; and (ii) when bone is resorbed, H-tetracycline is 
released, circulates in blood, and is excreted into the urine 
where it can be assessed by counting H. This is probably 
due to the fact that H-tetracycline from bone circulates in 
a form that binds poorly to hydroxyapatite and, therefore, 
H-tetracycline once liberated from bone, is only poorly 

reutilized during bone turnover, and because of an efficient 
renal excretion. The method may be performed as follows: 
rats are injected Subcutaneously twice a week with increas 
ing volumes of a Solution containing H-tetracycline start 
ing shortly after birth until the age of about six weeks. At the 
age of about 50 days, the animals are transferred to indi 
vidual metabolic cages and every rat is fed with the same 
amount of a Standardized diet for about the three weekS. 
After that, one group of rats is fed with a purified diet, and 
another group is fed with the purified diet containing in 
addition a certain amount of an inventive plant concentrate 
or extract. During the experiments, the animals have free 
access to demineralized water. When the rats are about 60 
days old, daily 24-hour urine collections are Started, and the 
H contents in urine are determined by liquid scintillation 

counting. A diagram is then prepared wherein the H 
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tetracycline contents in urine of the two groups of rats are 
plotted as a function of time (days). 
0083 Experiments show that the plant extracts and con 
centrates of the invention are capable of considerably 
decreasing the cumulative H-tetracycline excretion in 
urine of intact male rats which indicates a high inhibitory 
effect on bone resorption. Accordingly, the claimed nutri 
tional and pharmaceutical compositions are useful for the 
treatment and prophylaxis of all kinds of diseases or con 
ditions which are characterized by increased bone resorp 
tion, Such as Paget’s disease, tumor-induced bone disease or 
particularly Osteoporosis. 

0084. The inhibitory effect of the plant extracts or con 
centrates on bone resorption may also be assessed by an in 
vitro assay in which ivory slices, onto which freshly isolated 
Osteoclasts have been Settled, are incubated with a medium 
containing the extract or concentrate to be tested. The 
inhibitory effect on Osteoclasts is assessed by counting the 
Osteoclast resorption pits on the ivory Slice. 
0085. In the following Examples, which illustrate the 
invention, % are parts by weight unless Stated otherwise, and 
temperatures are given in C. 

EXAMPLE 1. 

0086 The following is an example of a suitable compo 
Sition of an inventive medical nutrition Supplement in pow 
der form. 

Supplement in Powder Form (1 portion) 

Content 65.0 g 
Inventive Concentrate 14.5 g. 

including carbohydrates, 
protein and fiber 
Protein 20.0 g 
including 

Ca-caseinate protein 8.7 g 
skim milk powder 11.0 g 
Fat 2.8 g. 
including 

omega-6 polyunsaturated acids 1.3 g 
omega-3 polyunsaturated acids 0.03 g 
Carbohydrates (including inventive extract) 31.0 g 
including 

lactose 16.5 g. 
maltodextrin 3.5 g. 
Fiber (soluble) 5.0 g 
Further ingredients 3.0 g 
including 

Na 230 mg 
K 500 mg 
Ca 600 mg 
Mg 90 mg 
P 430 mg 
Cl 350 mg 
Zn 150 mg 
Retinol (vitamin A) 0.3 mg 
Calciferol (vitamin D) 5.0 mcg 
Tocopherol (vitamin E) 3.0 mg 
Phylloquinone (vitamin K1) 30.0 mcg 
Thiamin (vitamin B1) 0.4 mg 
Riboflavin (vitamin B1) 0.5 mg 
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-continued 

Supplement in Powder Form (1 portion) 

Pyridoxine (vitamin B6) 0.8 mg 
Cyanocobalamin (vitamin B12) 0.8 mcg 
Ascorbic acid (vitamin C) 20.0 mg 
Biotin 50.0 mcg 
Folic acid 120.0 mcg 
Niacinamide 5.0 mg 
Panthothenic acid 2.0 mg 
Energy value 229 kcal 

"The inventive concentrate is obtained by drying 250 g fresh tomato and 
grinding the dried tomato to a fine powder. 

0088. The above Supplement may be mixed with water 
and taken in appropriate concentration between meals. 

EXAMPLE 2 

0089. The following is an example of a suitable compo 
sition of an inventive Functional Food in the form of a cereal 
bar. 

Cereal Bar (1 portion = 2 bars of 32 g) 

Content 64.0 g 
Inventive Concentrate' 14.5 g. 
Sorbitol 11.2 g 
Palm Oil 4.9 g 
Cornflake Crumbs 6.0 g 
Rolled Oats 6.0 g 
Crisp Rice 6.0 g 
Gelatine 7.0 g 
Soy protein 7.0 g 
Na-chloride 0.7 g 
Ca 0.5 g. 
Mg 0.2 g 
Calciferol (vitamin D) 5.0 mcg 

"The inventive concentrate is obtained by drying 250 g fresh tomato and 
grinding the dried tomato to a fine powder. 

EXAMPLE 3 

Effect of Tomato Concentrate on Bone Resorption 

0090 The measurement of the effect of the inventive 
plant extracts and concentrates on bone resorption is based 
on a method as described in R. C. Miihlbauer and H. Fleisch, 
Am J Physiol 259, R 679-R689 (1990). Bone resorption is 
monitored by the urinary excretion of H in Wistar rats 
prelabled from birth for 6 weeks with H-tetracycline as 
described in the above-mentioned reference. The rats are 
then housed in individual metabolic cages and are fed for 10 
days with a standard laboratory chow (Kliba 331, Klingen 
talmihle, Kaiseraugst, Switzerland) containing 1.0 g Ca, 0.7 
gP, and 80 IU of vitamin D/100 g of food. After this 
adaptation period, all rats receive a diet containing 1.0 g Ca, 
1.2 g P, and 80 IU of vitamin D/100g dry weight. This is 
achieved by adding appropriate amounts of Ca-gluconate 
and neutral phosphate Salts to a basic low calcium, low 
phosphate diet (Sodi 2134, Klingenthalmihle, Kaiseraugst, 
Switzerland) in powder form for another 10 days during 
which urine is collected. Then rats are “pair-fed” receiving 
28 g of wet food per day. One group (n=5) is Switched to a 
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purified diet ("Diet P”, Sodi 2160, Klingenthalmihle, Kai 
Seraugst, Switzerland given as wet food with a water content 
of 45+2% containing 1.0 g Ca, 1.2 g P, and 80 IU of vitamin 
D/100g dry weight), a second group (n=5) is fed with the 
purified diet containing in exchange for 1 g of diet 1 g 
ground dry tomato per day (corresponding to 17.2 gram of 
fresh tomato) and a third group (n=5) is fed with the purified 
diet containing in exchange for 1 g of diet 1 g ground dry 
onions per day (corresponding to 8.1 g fresh onions). 
0091 After 10 days adaptation without urine collection 
and a further 10 days with urine collection, the rats are 
allocated to the different treatment groups. Using the base 
line 24 hour H-tetracycline excretion as selection crite 
rion, Special care is taken to obtain Similar mean initial 
values for each group. Thereafter, the rats are Switched to the 
purified diet with or without inventive concentrate and daily 
24-hour urine collections are performed over a period of 10 
days, and the cumulative H-tetracycline excretion in urine 
is determined by liquid Scintillation counting. 
0092. After 10 days of treatment the cumulative inhibi 
tion of bone resorption was 15%+4 and 26%+4, in rats daily 
fed the ground and dried tomato and onion respectively, 
measured as counts per minute of the control over counts per 
minute of the tomato and onion group. Both values for the 
dry tomato and dry Onion fed groups were clearly outside the 
confidence interval of the control group. In other words, 
both dried tomato and dried onions showed significant 
inhibition of bone resorption. In the Same Set-up, the values 
for groupS fed 1 g dry Soy, 1 g dry carrot or 1 g skim milk 
powder were not outside the confidence interval, i.e. these 
ingredients did not show a significant inhibition of bone 
resorption at the dosage of 1 g per day. 

What is claimed is: 
1. Use of an extract or concentrate from a plant of the 

genus Lycopersicon or mixtures thereof in the preparation of 
a pharmaceutical or nutritional composition for the treat 
ment or prophylaxis of a disease or condition which is 
characterized by increased bone resorption, Such as Paget's 
disease, tumor-induced bone disease or particularly 
Osteoporosis. 

2. Use of an extract or concentrate from a plant of the 
genus Lycopersicon in the preparation of a pharmaceutical 
or nutritional composition for one or more indications from 
the following group: 

a) inhibiting bone resorption, 
b) reducing the risk of developing a disease or condition 

which is characterized by increased bone resorption, 
Such as Paget’s disease, tumor-induced bone disease or 
particularly Osteoporosis, 

c) for Supporting the treatment of a disease or condition 
which is characterized by increased bone resorption, 
Such as Paget’s disease, tumor-induced bone disease or 
particularly Osteoporosis, 

d) for Supporting the treatment of osteoporosis, and 
e) for reducing the risk of developing osteoporosis. 
3. The use according to claim 1 or claim 2, wherein an 

extract or concentrate in Solid form is employed. 
4. The use according to any one of the preceding claims, 

wherein the pharmaceutical or nutritional composition is 
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formulated to allow a daily administration of 0.1 to 20 grams 
of Lycopersicon extract or concentrate, on a Solvent-free 
basis. 

5. The use according to any one of the preceding claims 
wherein the plant is Selected from the botanical Species 
Lycopersicon esculentum (also referred to as Lycopersicon 
lycopersicum, "tomato'), Lycopersicon pimpinellifolium 
(“Current tomato'), LycopersicOn hirsutum, Lycopersicon 
peruvianum, LycopersicOn parviflorum and/or LycopersicOn 
pennel (“Fuzzy tomato'), whereby the use of Lycopersicon 
eSculentum is preferred. 

6. A nutritional composition comprising 
(a) at least one extract or concentrate from a plant of the 

genus Lycopersicon, 

(b) a calcium Source, and optionally 
(c) at least one energy Source Selected from the group 

consisting of carbohydrate, fat and nitrogen Sources, 
and optionally 

(d) Vitamin D. 
7. A nutritional composition according to claim 6, wherein 

the plant extract or concentrate is Selected from the group 
consisting of extracts and concentrates of the botanical 
Species Lycopersicon esculentum (also referred to as Lyco 
persicOn lycopersicum, "tomato'), Lycopersicon pimpinel 
lifolium (“Current tomato”), Lycopersicon hirsutum, Lyco 
persicOn peruvianum, LycopersicOn parviflorum and/or 
Lycopersicon pennellii (“Fuzzy tomato”), whereby Lycoper 
SicOn eSculentum is preferred. 
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8. A nutritional composition according to claims 6 or 7, 
wherein the nitrogen Source in component (c) is one or more 
Selected from the group consisting of Soy bean derived 
proteins, milk proteins, protein hydrolysates, a mixture of 
essential amino acids and arginine. 

9. A nutritional composition according to any of claims 6 
to 8, wherein the carbohydrate source provides for 30 to 
70% of the total energy supply, the nitrogen source for 5 to 
40% and the fat source for 0.01 to 5% of the total energy 
Supply of the composition. 

10. A nutritional composition according to any of claims 
6 to 9, which comprises (in 96 by weight) from 3 to 25% of 
component (a), from 5 to 50% of component (b) and from 
1 to 95% of component (c). 

11. A nutritional composition according to any of claims 
6 to 10, which comprises in addition (in 96 by weight) 0.2 to 
10% of other nutritionally acceptable components selected 
from the group consisting of Vitamins, minerals, trace ele 
ments, fibers, flavors, preservatives, colorants, Sweeteners 
and emulsifiers. 

12. A nutritional composition according to any of claims 
6 to 11, which is in the form of a medical nutrition 
supplement having from 50 to 1500 kcal/day. 

13. A pharmaceutical composition in Single dose unit 
form, comprising 

(a) at least one extract or concentrate from a plant of the 
genus Lycopersicon, and 

(b) a pharmaceutical acceptable carrier. 
k k k k k 


