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Plant-derived and synthetic phenolic compounds and plant extracts, 

effective :in the treatment and prevention of chlamydia] infections 

1 4 AUG 2001 

The invention relates to effective plant-derived phenolic compounds and to tbe 

corresponding synthetic compounds and their derivatives and plant extracts as 

well as compositions containing them, usefu.1 in the treatment and prevention of 

chlamydia! infections and the use of the plant-derived phenolic compounds and 

10 the corresponding synthetic compounds and their derivatives and plant extracts 

and compositions containing them in the treatment and prevention of chlamydial 

infections. The plant-derived phenolic compounds and the corresponding syn~ 

thetic compounds and their derivatives and plant extracts can be used in the prepa· 

ration of phannaceutical preparations, food additive compositions and functional 

1:5 food stuffs beneficial for health. 

Chlamydiae are small Gram-negative bacteria. Due to the.ir mriqu.e intracellular 

reproduction cycle they have been classified as a separate order Chlamydia/es~ 

including genus Chlamydia. The genus Chlamydia was already initially divided 

20 into two species, C. trachomatis and C. pslttaci. The division was based on bio­

chemical properties: 

Accumulation of glycogen 

25 in chlamydial inclusions 

(iodine staining +) 

Sensitivity to sulpha drugs 

C trachomatts C.psittaci 

+ 

+ 

30 From the beginning, "C. trachomaJis" was considered a homogeneous group and 

"C paittaci" a vezy heterogeneous group. When the chlamydia! strain (later 
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C. pneumoniae) causing respiratory infections without bird contacts was discov­

ered, it was indisputably considered to belong to the group of "C. psittad' be­

cause it satisfied the above-mentioned conditions based on biochemistry. C. 

trach()tna'tis and C. pneumoniae are different in respect of their surface structure. 

5 The main component of the surface stroctore of C. trachomatis is the major outer 

membTanc protein (M'O:MP) that varies at four different sites and gives the basis 

on the division of C. trachomati~ to, at the present, almost 20 different immuno­

types . .In C. pneumoniae., MOMP is very conservative and only one immunotype 

is found. In addjtion, the target cells in tissue are different: the epithelium of 

10 genitals and conjunctiva in the case of C. trachomatis and the epithelium of respi­

ratory tract in the case cf C. pneumoniae. The fonner, with the exception of rare 

lymphogranuloma venereum. st.rain (LGV), is not capable of multiplying in 

phagocytes and macrophages, which specifically constitute the target cells of the 

latter. When penetrating into cells,. C. pneumoniae uses a heparin receptor which 

15 is not used by genital chlamydiae with the exception of LGV. Furthennore,. 

transmission routes and resulting clinical pictures are different: C pneumoniae is 

transmitted via respiratory tract and may spread lnside monocytes into the circu­

Iatozy system, whereas C. trachomatis is transmitted principally in sexual con­

tacts. In additio~ the treatment is different: C. trachomatis is usually treated 'Vlfith 

20 a single dose, whereas for C. pneumoniae, even tbree-.week antibiotic courses are 

recommended.. 

.25 

A list of diseases caused by or associated with these chlamydia! species is shown. 

below: 

C trachomatis: 

- conjunctivitis 

- cervicitis 

- urethritis 

30 - pelvic inflammatory disease (PID) 

- infections of newboms e.g. jnfant pneumonitis 
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- peritonitis 

- perihepatitis 

- reactive arthritis 

s C pneumoniae: 

. - upper respiratory tract infections 

- bronchitis 

- pneumonia 

3 

- chronic obstmctive puhnonary disease (COPD) 

10 - asthma 

- vasculitis 

- atherosclerosis with its complications 

- encephalitis 
_,,_:·· 

- certain types of multiple sclerosis 

15 - part of the late onset of Alzheimer's disease 

It was shown as early as 1989 that the chlamydia! strain causing respiratory infec­

tions without bird contacts differed genetically both :from C. trachomatis and from 

the described C psittaci species so clearly tha.t it was separated into its own spe-

20 cies, C pneumoniae. Its nucleic acid homology with C. trachomatis is below 

10 %. C. trachomatis has extragen.omic plasmids not found in bum.an C pneumo­

niae strains. The genomes ofboth species have been sequenced and the nmnber of 

genes is considerably higher (about 200) in C. pneumoniae than in C trachomatis. 

In a recent reclassification of chlamydiae, it has already been transferred to a to-

25 tally different genus, Chlamydophi/a. Thus, there is good reason to believe that all 

· that is known from C. trachomatis cannot be applied to C. pneumoniae. 

Most common cblamydial species in humans are C. pneumoniae and C. tracho­

matit>· which cause common important diseases. C psiltaci is very widespread in 

30 the animal kingdom but can only occasionally also cause infections in man. Addi-
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tionalty C pecoru.m is kn.own causing infections in ruminants. The classjfication 

of new genera and species in order Ch!amydiales is in progress. 

C. pneumoniae is the most common chlamydiae of the mankind and almost eve-

s rybody gets infected w:ith it 2 to 3 times during the life time. C. pneumoniae can 

easily invade lung tissue and multiply in macrophages and endothelium. of blood 

vessels. The clinical picture of respiratory infections caused by C. pneumoniae 

varies largely from the usually mild upper respiratory tract infections in children 

to sex:lous pneumonias of adults. 5-10% of all pneumonias are caused by C. pneu-

10 moniae. C pneumon.iae is spread as an airway infection from people to people. 

15 

Obvfously some individuals are effective transmitters, because the infections be­

come more common only at school age. In Nordic countries infections caused by 

c. pneumoniae occur as two to three years long epidemics with about six yeafs» 

.intenlals. 

Chlamydial infections are of incidious and latent nature and their chronic late 

complications are obviously most significant of all. Epidemiological studies indi­

cate an important association between chronic C pneumoniae infections md ath­

erosclerosis: many studies have also revealed a connection between chlamydial 

20 infections and the ln.cjdence of acute myocardial infarction (AMI). Further. the 

chronic C. pneumoniae infection apparently plays a role in the outbreak of asthma 

as well as of chronic obstructive puhnonary disease. 

Arteriosclerosis is a chronic inflammation state and C. pneumonia particles can be 

25 demonstrated in foam cells and smooth muscle cells in over half of the atheroscle­

rotic pJaqu~s. In the AMI patients there often ocCU1'S an immune response to the 

chlamydia! lipopolysa.ccharide (LPS), indicating the exacerbation of an infection. 

It has also been possible to detect chlamydiae in dam.aged heart valves and they 

are especially abundant in abdominal-aortic aneurysms. Additionally, C. pneumo-

30 niae have been discovered to play a role in cerebral infarcts and transient cerebral 

ischemic attacks. As yet it is not finally clear what role the chlamydiae found in 
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the damaged site play jn the development of the damage itself, but one factor in 

the slow progress of these diseases seems anyhow to be the chronic chlamydia! 

infection. In animal models, however, C. pne:umoniae has been shown to initiate 

and accelerate the development of the atherosclerosis. Epidemiological and cfull-

5 cal studies have shown that there is a clear connection between a chronic C. 

pneumoniae infection. and atherosclerosis and AMI. In the latest studies, it has 

also been conclllded tbat C. pneumoniae infection is a risk factor of the cardiac 

events. C pneumoniae infection is often connected to cigarette smoking which 

obviously predisposes to the chronic chlamyclial infection. 

10 

Antibiotic treatment has been observed to reduce the risk of heart attacks and it 

has also been possible to jnfluence the comm.on inflammation .markei; CRP and 

serum :fibrinogen levels with antibiotic treatment. In' most of the industrialised 

countries, the morbidity of heart diseases began to siDk when the use cf antibiot-

15 ics, very effective against chlamydiae, became common in the treatment of ot11er 

infections. 

C. trachomatis is the most important cause of the genital infections of woinen. 

Additionally a part of the bacterial culture negative urinary tract infections of 

20 women in fertile age are caused by C. trachomatis. C. trachomam is a comm.en 

cause of the cbronic endomctriosis, and PID is the most common complication of 

C. trachomatis infections in women. A C. trachomatis infection can be almost 

symptomless, and even extrauter.ine pregnancy as well as infertility are known as 

complications of the obstructive scar formation caused by the incidious silent in· 

25 fection. About a half of the children bom to chlamydiae carriers will get jnfected 

by the birth and !ibout half of infected new-born children will develop inclusion 

conjunctivitis with C. trachomaw pneumonia as· a complication. C. trachomatis 

also causes genital infections in men. 

30 Chlamydiae are sensitive to te~cyclines and ezythromycin; ri.fampicin and some 

new fluorokinolones are effective too. C trachomatis is also, in contrast to e.g. 
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C pneumoniae, sensitive to sulpha d:nl.gs. In spite of the respcnse to treatment, 

chlamydial infections are often recurring and there is also a risk that they become 

chronic. Chlamydiae multiply only inside the cell, and hence the neW _ macrolide 

antibiotics and azalides concentrating efficiently into the cells are nowadays alter-

5 natives to tetracycline and erythromycin as a primary dru.g. In a complicated 

chlamydial infection tbe treatment possibly has to be continued for itJ. long time 

and for example in Reitefs disease caused by chlamydiae, a three month's treat­

Jnent isreconunended. 

10 Until now tJJere are no vaccines for the prevention of chlamydia! :infections. T.b.e 

nature of the immune response is insufficiently known and a tendency towards 

hypersensitivity is connected to it. 

Jn patent EP 0 377 722 a method for the ~wrtion of the risk of a cardiac infarct, 

15 a method of dfagnosing a heart and blood vessel disease as well as the use of 

drugs effective against chlamydiae are described. In this publication tetracyclines, 

erythromycin, rlfampieillin and tluorokinolones are described as suitable drugs for 

treatment or prevention of a chronic heart disease caused by chlamydiae. 

20 WO 98/50074 describes, especially for the treatment of an infection caused by C. 

pneumoniae, a. combination of anti-chlamydiae agents wherein the active ingredi­

ents are each effective at a certain stage of the life cycle of chlamydia. 

Jn patent US 5 830 874 a method for diagnosing of arterial chlamydia.I granuloma 

25 caused by C. pneumcniae. as well as th.erapeutical compositions for the treatment 

of arterial chlamydia! granulomatosis are descnoed. As suitable therapeutically 

acting compounds tetracyclines,, erythromycins, clarithromycins, azitromycin and 

k:inolones etc. effective against chlamydiae are mentioned. 
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Patent JP 10 J 39 686 describes for the treatment of atherosclerosis caused by C. 

pneumoniae the use of2-(3.4~djmetoxycinnamoyl)-a:rninobenzoic acid as a thera­

peutically active compound at a daily dosage of 100-1000 mg. 

s According to the above infonnation there is an obvious need for new compounds 

and compositions which can be used in the treatment and prevention of chlamy­

dial infections. 

Shildmates or compounds formed from shikimic acid via a biosynthetic path.way, 

10 compounds formed via the acetate-malonate bfosynthetic pathway and compounds 

fonned via combinations of both pathways belong to the group of plant-derived 

phenolic compounds. Simple aromates, phenols, coumarins, lignans, lignjns ~ 

well as :flavonoids and their derivatives belong to said coropounds_ Simple aro­

mates mainly include phenylpropane derivatives and phenylm.etbane derivatives. 

15 Jn nature flavonoids, which are stmcturally phenolic compounds, form a wide­

spread plant piginent group. Flavonoids occur everywhere in the plant kingdom,.: 

m bryophytes. in the stonecrop family and in other lower plants. Most of all they 

have been found from higher plants and vascular plants and they occur in all 

fruits, vegetables and among others in tea as well as wines. especially red wines. 

20 Flavonoids occur in nature mainly in the glycosidic form, but they can also be free 

phenols and suJphates in the so-called aglycon form or as bound to polysaccha­

rides and proteins. Jn most cases the flavonoids are of their chemical structure 

polyphenolic compounds. Over 8000 :flavonoids have been identified from plants 

and they have a myriad of functions. They, du(! to their bitter taste, protect plants 

2S against noxious insects and, due to their antibiotic properties, protect plants 

against viruses and bacteria. Accot"ding to the clllTent opinion flavonoids are not 

nutritionally important compounds, but they seem to have beneficial effects on the 

health. This effect is apparently independent from the vitamins and minerals con­

tained in the plant Hardly anyone can avoid ingesting f)avonoids) but their possi-

30 bilities to effect depend, anyhow, on the absorption properties and bioavailability 

and additionally on the interaction of the simultaneously obtained flavonoids. 
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The antioxidant effect of natural phenolic compounds has been already lcnown for 

quite a long time and the antioxidant effect as well as the capture of :free radicals 

have been dealt with in several studies- According to the present research infor­

mation the ability of tlavonoids to prevent the oxidation of LDL cholesterol is 

s considered as one of their most important properties. The oxidation of LDL cho­

lesterol in the subendothelium of a blood vessel is the initial factor in atherogen.e­

sis. Many studies suggest that insufficient intake of flavonoids from the nutrition 

would be an important factor in the mo:rbidity caused by the heart and blood ves­

sel diseases. In human studies concerning :flavonoids only a few most imp~t 

1 o flavonoids have been observed, of which quercetin has been shown to prevent the 

oxidation of LDL cholesterol and th.us to reduce the risk of coronary disease, be­

cause the oxidised LDL cholesterol has clearly been related to the atherosclerotic 

stages. 
.. ~~'I ··~·.··· •.•• 

15 The daily intake offlavonoids from the nutrition varies, for example according to 

a Dutch research, between 0-30 mg. In studies conducted in Finns, fl.avonoids 

have been noticed to show a modest protecting effect against the morbidity of 

heart and blood vessel diseases, but the differences in the intake of flavonoids on 

the other hand were rather small, the total amounts being about 2-6 mg/day. Jn a 

20 study carried out in Holland an in'1erse relation between from nutrition acquirable 

flavonoJs and :flavanols and death cases caused by the heart and blood vessel dis­

eases has been noticed. An inverse relation between the intake of flavonols and 

flavones and the risk of cardiac infarct has also been noticed. The flavonoids are 

further known to have an effect on inflammation and immune :responses as well as 

25 on many other fllllCtions of the cell. Some flavonoids and many other phenolic 

natural compounds can prevent or enhance the calcium intake to the cell which is 

also demonstrated in Table 1 presented later. 

The calcium channel blocking drugs ha'1e an important role in the treatment of 

30 heart and blood vessel diseases, such as chest pain caused by cardiac anoxia, of 

myocardial infar~ atherosclerosis and hypertension. These drugs act on the cal-
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cium channels by preventing the influx of calcium to the cell and thus enlarge the 

coronal)' artery as well as lower the peripheral resistance of blood vessels wherein 

the cardiac load is dimllrlshed. Large scale use of calcium blockers has lead e.g. to 

the development of screening programs in order to find the calcium channel 

s blocking effect of compounds isolated from nature. As the screening medium in 

the studies e.g. a continuous cell line originating from a tumour of the posterior 

lobe of the pituitary gland of rat (Gl4-C1) has been used, as well as patch clamp 

technique, in which the separate calcium channels of one cell can be examined at 

a time. AB the result of the studies naturally occurring compounds and extracts 

10 have been found which have calcimn channel blocking or activating effects. These 

compounds have been found among plant-derived simple phenols, coumarlns, 

tlavonoids and extracts rich in said compounds. Some of these are in their block­

ing eff~~t c~p~abl~ with verapamil and some of the compounds have a ten­

dency to enhance the calcium influx to the cell. 

15 

The present invention relates to effective plant-derived phenolic compounds and 

to the corresponding synthetic compounds and their derivatives and plant ex:traCts 
and compositions contafoing 'them, useful in the treatment and prevention of 

chlamydial infections, as well as to the use of the plant-derived phenolic com-

20 poUIJds and the corresponding synthetic compounds and their derivatives and 

plant extracts and of compositions containing them, in the treatment and preven­

tion of chlamydial infections. 

The characteristic features of the plant-derived phenolic compollll.ds and the cor-

25 responding synthetic compounds and their derivatives and plant extracts accord­

ing to the invention. compositions according to the invention containing them, as 

well as their use m the treatinent and prevention of cblamydial infections are pre­

sented in the patent claims, as well as their use in the manufacture of a medica­

ment or a health beneficial food stuffs, useful in the trea1ment and prevention of 

30 chlamydia! infections. 
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Surprisingly it has been found that certain plant-derived phenolic compounds, the 

corresponding synthetic com;pounds and their derivatives and plant extracts and 

fractions and partial fractions containing them have an antibiotic-like, strong ef­

fect against chlamydiae. According to the invention the plant-derived phenolic 

5 compounds are phenolic compounds fonned from shikimic acid via a biosynthetic 

pathway, phenolic compounds fonned via the acetate-malonate pathway and phe­

nolic compounds fonned as a result of combinations of both pathways. These 

compounds, such as simple aromates, phenols, coumarins, lignans, lignins and 

flavonoids are obtained from products of the vegetable kingdom such as fruits and 

10 vegetables, especially citrus ftuits, vegetables, berries, onions, tea, red wines etc. 

The plant-derived phenolic com.pounds, the corresponding synthetic compounds . 

and their derivatives and extracts and fraCtions aiid ·partial fractions containing 

them may be used as such or as mixtures of them, optionally m combination with 

15 sulphur compounds contained in garlic. snch as alliicine or derivatives of alliicine. 

Preferred plant-derived natural phenolic compounds are flavono1ds as well as 

phenylmethane and phenyl-propane derivatives, phenolic acids, triteipcnes7 cou­

marins and cathecins, and extracts and partial fractions containing them, as well as 

20 fractions c~ning simple phenols. fla.vonoids, their derivatives, polYPhenols, 

diterpene phenols and diterpene kinones as well as fractions from which the tan­

nin and diterpene ftactions have been removed. Preferred are also the corre­

sponding synthetic compounds and derivatives thereof and pharmaceutically ac­

ceptable salts. esters and derivatives of the above cited comp01mds. 

2S 

Preferred compounds and extracts thereof are the ones with the anti-chlamydia! 

effect (inhition of fonnation of inclusions) of equal or more than 30% and par­

ticularly preferable are the ones with the anti-chlamydia! effect of equal or more 

than 90%, as defined in the examples. In the following are presented groups of 

30 preferred compounds and extracts: 
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- Flavones~ such as apigenin, luteolin, flavone 

- Flavonols, such as quercetin, mamnetin, morin 

5 - Flavonones, such as naringin 

- Isofl.avones,. such as genistein 

Phenyhnethane-derived compounds, such as methyl gallate, propyl gallate, 

10 octyl gallate, dodecyl gallate, isopropyl gallate 

IS 

- Phenylpropane-derived compounds, such as: 

-.. CoumarlJJs like umbellifetone, scopoletin, methoxypsoralen. 

xanthotoxin and coumarin 

- Flavan-3-ols like (-)-epigallocatechin, (-)-epicateohin, 

(+ )-catechin and (-)~epicatechin gallate 

Synthetic compounds such as .flavonoids and coumarins like coumarin 106, 

2 '-methoxy-a-naphto-flavone, 6,2 '-dimethoxyflavone, 6-methylcoumari.n, 

20 alpha-naphto:flavone, rotanone, 7-diethyl-ammo-3-thenoylooumarln 

- Natural plant extracts, such as extracts of Mentha Iongifolia, Mentha aNensis, 

Galeopsis apeciosa, Salvia ojficinalis, Thymus vulgaris. Rumex acetocella, 

Rosa rugosa, Veronica longi.folia, Symphytum asperum, Artemisia vulgaris, 

25 Convallaria majalis.Quercus robur, Daucus carota, hagaria iinumae, 

Brassica oleracea, Brassica napus,Medicago san'va.. Citrus sinensis, 

Phloem flour, Vaednum myrtillus 

The plant-derived phenolic compounds, extracts and partial fractions containing them 

30 can conveniently be obtained from natural plants or parts of them by using any 

conventional technique for extracting and isolating substances. The couesponding 
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synthetic compounds or tbe1r derivatives· are usually commercially available sub­

stances or they may be manufncured using any known synthetic me-thods. 

fu the following Table 1 some of the preferred p~t-derived phenolic compounds 

5 according to the present invention, the effect of the compounds on the calcium 

influx to the cell, the antioxidant effect as well as the chemical structure of the 

compounds are presented. 

The chemical structures of the compounds presented in Table l are given in the 

10 following Schemes A, B, C~ D and E. In Scheme A flavones~ flavonols, in Scheme 

B :flavanones1 in Scheme C isofls.vones, in Scheme D phenylm.eth.ane derivatives 

and in Sch.eroe E phenylpropane derivatives are given. The substituents R1_7 refer 

to the respective functional groups given in Table 1. 

15 
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Table1 

Compound (20 µg/ml) R1 R2 R, a. Rs ~ R7 ElTect on Ca2+ S.E.M M~ IC50 (moles t:11 
intake 1~11] a1ainst DPP.I( 

Fla"fones (Sf.rueture A) 
Apigerun a OH H OH H H OH H -29.3 4.0 270.2 >3.70x10·3 

L11teolin" OH H OH OH H OH H -Sl.4 7.7 286.2 1.20x10-5 

Acacetin a OCII3 H OH H H OH H -1.39 1.9 284.3 >3.52 x to-3 
Flavone 6 H H H H H H H -63.5 3.0 2.22.2 >4.SOx LO"' 
Vitexin " OH H OJI H Glu OH H -l.U 5.1 432.4 n.d. 
VUexiJJ-2"-0·rhamnoside " OH H OH B OluRha OH H - 14.6 0.3 587.S n.d. 
L1Jteolin-7-glucoside a OH H OGlu OH H OH H -1'.3 1.3 448.4 1.07x 10-s \ 

Luteolin-3',7-gluooside" OH H OGlu Oglu H OH a. -14.6 3.3 6.10.5 n.d. i 
·1 

ll'lavonoJ (Stroctute A) 
l 

1.07 'X 10"5 I Quercetin" OH OH OH OH H OH H +54.l 6.9 302.2 
R.hamnetin " OH OH OCH3 OH II OR H +6.63 0.8 316.3 1.21X10"5 .J 

.I 

f.sorhamnelin a OH OH OH OCH, R OH H +52.4 2.3 316.3 J.81 x io·5 l 
Morin" OH OH OH H H OH OH +48.0 5.9 302.2 2.39x 10....s I 
Qu~ccitrin " OH ORha OH OH H OH H +20.1 0.6 448.4 1.29 x 10-S 

·1 
Rutin a OH ORut OH OH H OR H -3.88 6.0 610.5 1.02X 10·S ,, 

Flavanones (Structure B) J 

Narlngenin ., OH OH H H OH - - -56..3 S.6 272.3 >3.67x tcr1 
Nuingin II . OB ORhaGJu H H OH - - +6.5 1.5 580.S 7.30x 10-3 

IsoJtavonef (Structure C) 
254.2 >3.93 x 10-1 

Daizein" B OH OR H . - - -:26.l 1.2 
Genistein r.l 

.. 
1.7 270.2 >3.70x 10_, H OH OH OH - - - -54.6 

Daizin "H OGlu OH H - - . - +7.6 5.9 416.4 n.d. 

Gen.isli11 ' H OGlu OH OH . - . -3.39 5.9 432.4 n.d. 
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1'able 1 (continued} 

Compound (JO µg/ml) R, Ri Ra ~ Rs ~ R; Effect on Cai+ S.E..M l\f,,, 
intake I%) 

Pbenylmethanes 
(Structure D) 
Benzoic acid a OH H H H - - - -9.82 l.9 122.1 
Gallic acid" OH OH Oil OR - - - -5.33 1.3 170.1 
Syringa acid " OH OCH3 OH OCH, - - . -10.9 4.0 198.2 MethylgaJlate /J o~ OH OB OH - - - -:U.2. 6.4 184.1 Propylgalla&e ~ O(Clli):i.CII.i OR OH OH - - - -37.9 4.J 212.2 OctyJgallate e O(CH2)1CH3 OH OR OH - - . ·92.2 7.8 282.3 
DodecylgaUa~ " O(CH:z}uCH:i OH OB OH - - - -40.4 6.8 338.4 
l'heoylpropanes 
(Structure E) 
Caffeic acid 11 OH: 
Ferulic acid 1> OCH;, 

SupplietS of the compounds: 

M,.: 

Abbreviations of lhe sugar moieties: 

n.d.: 

. - - - - - +9.71 2.4 180.2 
- - - - - - +!).23 2.1 194.2 

"Roth, Gmruu:iy; h Si~ MO, USA; c Fluka, Switzerland; 4 E. Metck, Germany 
Tbemolecularweighl offhe compounds (g/mo1es) 

Glu= Glucose, OGIP.""- Oglucose, ORha= Orhamnose. ORut:== Oratinose, 
OOluRha= Oglucoserhamnose, ORhaGlu= Othamnoseglucose 

not detenni.oed 

ICSIJ (moles L-11 
acain.rt Dl'PB• 

>8.19 x 10·3 

2.lS x 10-s 
3.26x 10·5 

.5.09 x 10-' 

~ 
1.33 x 10"5 

l.71) x 10..j 
1.54x10-S 

2.l4x 10·5 · 
4.43x10"" 
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The anti-chlamydial effect ofplant~derived phenolic compounds quercetin, morin, 

rbamnetin and octyl gallate on C. pn~umoniae and C. trachomatis was studied in 

examples 1-4. All of these compounds inhibited the growth of the C. pne1'monio.e 

in a concentration of 0.5-50 µg and quercetin, morin and rhamnetin were shown 

5 particularly effective on C. trachomatis when pretreated host cells were used. 

Preferab Je compounds for the treatment and prevention of a C. pneumoniae infec­

tion thus are for example phenolic compollllds querceti.n, morin, rhamnetin and 

octyl gallate isolated from natural materials, and for the treatment and prevention· 

of a c trachomatis infection in turn quercetin, morin and mamnetin and extracts 

10 and partial ftactions containing them. 

The anti-chlamydia! effect also of other plantMde.rived phenolic compounds, cer­

tain synthetic flavonoids and. coumarllls arid mixtures of plant-derived phenolic 

compounds with garlic, using the concentration of 50 µg was studied in example 5 

lS showing remarkable inhibitiµg effect. Correspondingly. 1he anti.~chlamydial effect 

of alliicine, co11talned in garlic, on C. pneumoniae has been studied with similar 

results. 

The anti-ch.lamydial effect of natural plant extracts and dietary plallt extracts were 

20 stwii.ed in example 6 showing excellent inhibiting effect. 

Preferred compounds and extracts and fractions are the ones with the anti· 

chlamydial effect (inbition of formation ofinclusions) Qf equal or more than 30% 

and particularly preferable are the ones with the anti-chlamydial effect of equal or 

25 more than 90%, as defined in the examples. 

30 

A compound according to the present invention, typically effective against chla­

mydia, is additionally an antioxidant and has an effect on the cai-+ :intake Jn the 

cell. 

Octyl gallate is also a compound commonly used as a food additive. 
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As active ingredients the plant-derived phenolic compounds and the correspond­

ing synthetic compounds and thcir derivatives a:nd plant extracts fractions and 

:nUxtures of them may be dosed so that the daily supply coUIJted as an aglycon is 

from 25 µg to 3000 mg. The plant-derived phenolic compounds and the corr~ 

s sponding synthetic compounds and their derivatives and plant extracts and :frac~ 

tfons and mixtures of them may, according to the present invention, be prepared as 

pharmaceuti.caJ preparations in the fonn. of capsules, tablets, ointments, liquid 

preparations or in other cottesponding fozms known to one skilled in the art. The 

preparations contain the active ingredient so that the daily supply is from 25 µg to 

10 300 mg counted as an aglycon, as unit doses preferably of from 25 µg to 500 mg. 

The pJant-4eJived phenolic eompounds and the corresponding .synthetic com­

pounds and their derivatives and plant extracts and fractions and nllx.tures of them 

may also be added as such to food stuffs or they can be prepared as compositions 

IS suitable for food stu.ffS. as herbal preparations, spices, granules or the like> which . . 

can be used as such, as added to the daily nourishment or functional food stuffs 

beneficial to heal~ such as ready-prepared foods,· porridges, salad dressings, 

drink~ milk-based products, edible fa.ts, frozen products~ freeze-dried food stuffs, 

speciality food stuffs, potato ships, dipping sauces etc. in connection with the pro-

20 duction. The plant.derived phenoJic coir1pounds and the corresponding synthetic 

compounds and their derivatives can exist int.he compositions according to the 

present :invention either in an aglycon form or in a glycosidic fonn. 

Tb.e plant-derived phenolic compollllds and the corresponding synthetic com-

25 pounds and their derivatives and plant extracts and fractions and mixtures of them 

according to the present invention are safe as compounds. The compositions and 

preparations according to the invention can be used both as a course of treatment 

of an acute chlamydial infection or by dosing the composition or preparation con­

tinuously and regularly with the daily nourishmm-it in order to prevent a chlamy-

30 dial infection. Because the chronic coronary heart disease causes consid~rably 

many deatbs, such as AMI, and the treatment of the heart and blood vessel dis-
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eases on the other hand causes high costs for national economy, it is possible with 

the plani-derived phenolic compounds and the corresponding synthetic com­

pounds and their derivatives and plant extracts and fractions and mixtures thereof 

according to the present invention and with the new compositions containing them 

s to considerably prevent and slow down the upraise and outbreak of the heart and 

blood vessel diseases especially within the risk groups. The compositions and 

preparations according to the invention can also be used for the treatment and pre-­

vention of an acu.te C. trachomatis )nfection as well as for the prevention of the 

late complications, such as infertility, ex.trauterine pregnancy and cervical cancer, 

to and also other chlamydiae related infections and complications. 

The invention is demonstrated in the following examples in more detail, but the 

invention is anyhow not restricted to the examples. In the examples~ the direct 

15 anti-chlam.ydial effect of the compound& and plant extracts accord.Jng to the in­

ventibn on C. pneumoniae and C. trachumatis as well as the toxicity of the com~ 

pounds and extracts towards the used host cells (HL cells, human lung tissue, 

standard diploid cell line) are described. 

20 Eirample 1 

25 

The direct anti-chlamydial effect of plant-derived phenolic compounds (as 

inhibition of formation of inclusions) I C pneumon.iae·K7 strain (cUnieal iso­

late) 
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Results/ Concentration SO µM : 

Compounds Inhibition % of Inhibition % of the 

Concentration the DMSO control DMSO control 

SOµM (pre-treated),. 

5 

Quercetin 90 90 

Morin 99 96 

Rhamnetin 99 59 

Octyl gallate 100 JOO 

10 DMSO 0 0 

.. . 
* The host cells were incubated for 1 day with the compound to be studied before 

infection. To 24-well plates containing host cells the COlllpound to be studied in 

15 lml of maintenance medium was added in the same concentration as· in the test 

procedure itself. The jnten.tion of this was to study the possible effect of the com­

pound on the host cells themselves, which effect col.ltd be a factor in1n"biting the 

infection. The test proced.Ure was continued by the way descn'bed in the determi-

nation method. 

20 

Results/ Concentration 0.5 µM: 

Compounds . Inhibition % of Inhibition % of the 

Concentration the DMSO control DMSO control 

0.SµM (pre-treated)• 

25 

Quercetin 68 77 
Morin 80 62 

Rhamnetin 73 50 

Octyl gallate 82 62 

30 DMSO 0 0 -
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• The host cells were incubated for 1 day with the compound to be studied before 

infection. To 24-well plates containing host cells the compound to be studied in 

lml of maintenance medium was added in the same concentration as in the test 

procedure itself. The intention of this was to study the possible effect of the com-

5 pound on the host cells themselves, which effect could be a factor inhibiting the 

infection. The test procedure was continued by the way described in the dete.rrni­

nation method. 

Example2 

10 Inhibition of the infectivity I C. pneumoniae 

Results/Concentration 50µ.M: 

Compounds lnhlbition % of Inhibition % of the 

Concentration the DMSO con1rol DMSO control 

lS 50µM (pre-treated)" 

Querce1in 76 0 

Morin 94 76 

Rhamnetin 100 67 

20 Octyl gallate 100 100 

DMSO 0 0 

• The host cells were incubated for 1 day with the compound to be studied before 

25 infection. To 24-well plates cont.sining host cells the compound to be studied in 1 

ml of maintenance medium was added in the same concentration as in the test 

procedure itself. The. intention of this was to study the.possible effect of the com­

pound on the host ceJls themselves, which effect could be a factor inhibiting the 

infection. The test procedure was continued by the way described in the dete:rmi-

30 nation method. 



5 

10 

20 

Results/Co.ncentration 0.5 µ:M:: 

Compounds 

0.5µM 

Quercetin 

Mor.in 

Rhamnetin 

Octyl gallate 

DMSO 

Inhibition % of 

the DMSO control 

58 

81 

100 

59 

0 

Inhibition% of the 

DMSO control 

(pre-treated) • 

0 

53 

75 

42 

0 

* The host cells were incubated for 1 day with the compound to be studied before 

lS infection. To 24-vrell plates containing host cells the compound to be studied in 1 

ml of maintenance medium was added in the same concentration as in the test 

procedure itself. The intention of this was to study the possible effect of the com­

pound on the host cells themselves, which effect could be a factor inhibiting the 

infection. The test procedure was continued by the way described in the detenni-

20 nation method. 

Ex:ample3. 

Direct anti-cbJamycial effect on C trachomatis 

2S C. trachom.atis, cultivation in McCoy cells. The test procedure otherwise the same 

as with C. pneumontae. 
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Results/ Concentration 50µM: 

Compounds 

Concentration 

SOµM 

Quercetin 

Morin 

Rhamnetin 

Octyl gallate 

Inhibition% of 

the DMSO control 

0 

0 

0 

14 

~--~· .. ··===--

Inhibition% of the 

DMSO control 

(pre-treated)* 

100 

100 

100 

88 

* The host cells were incubated for 1 day with the compound to be studied befo~ 

infection. To 24-well plates containing host cells the compound to be studied in 1 

ml of maintenance medium was added in the same concentration as in the test 

15 procedure itseJf. The intention ofthis was to study the possible effect of the com­

pound on the host cells themselves, which effect could be a factor inlnoiting the 

infection. The test procedure was continued by the way described in the determi­

nation method. 

20 Results/ Concentration 0.5µM: 

Compounds Inhibition % of Inln'biti.on % ofthe 

Concentration the DMSO control DMSO control 

0.5µM (pre-treated)• 

2.5 

Quercetin 0 20 

Morin 0 100 

Rhamnetin 0 17 

OG 0 0 

30 
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• The host cells were incubated for 1 day with the compound to be stt.1died before 

infection. To 24-well plates containing host cells the compound to be studied in 1 

ml of maintenance medium was added in the same concentration as in the test 

procedure itself. The mtention of this was to study the possible effect of the com-

5 pound on the host cells themselves, which effect could be a factor inhibiting the 

infection. The test procedure was continued by the way described in the deternrl­

nation method. 

Example4. 

10 Detennin.ation of the toxicity of some of the studied samples towards the host 

cells. 

15 

The determination was perfonned as in the previolls tests but without any infec-­

tion. The viability was detennined with Trypan blue staining. 

Samples: 

Q = quercetin 

M=morin 

R"'"' rbamnetin 

20 OG = octylgallate 

HL-C = HL cells in the sole nutrition medimn 

HL-CD = HL cells with a DMSO addition 
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TOXICITY TEST BL-C 

QSO QS QO,S Q0,05 Q0,005 IilrC !lL-CD µM 

10.5 9.2 7.0 11.7 7.4 19.7 9.6 % 

MSO MS MO,S M0,05 M0,005 FIL-C ffi,...CD µM 

11.2 8.3 8.4 9.0 8.3 19.0 9.0 % 

RSO RS R0,5 R0.05 R0,005 II II µM 

15.7 9.6 10.0 9.5 10.9 % 

OGSO 005 OG0,5 OG0,05 OG0,005 HL-C :m.-CD µM 

16.4 8.8 7.9 7.4 8.0 5.7 7.8 % 

s TOXICITY TEST BL-C (pre-treated) 

QSO Q5 QO.S Q0,05 Q0,005 BL-CD µM 

10.S 8.1 3.3 72 7.9 30.1 % 

MSO MS MO,S MO,OS M0,005 
II µM 

9.7 12.7 6.4 8.1 14.4 % 

ll50 RS RO,S R0,05 R0,005 HL-C m,...CD µM 

16:9 8.0 10.6 7.6 6.6 10.8 10.7 % 

OGSO OG5 OG0,5 OGO,OS OG0,005 HL-C µM 

14.8 8.5 s.o 7.1 7.0 7.9 % 
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Example 5. 

Direct· anti-chlamydial effect of plant.derived phenolic compounds, certain 

synthetic compounds and miJtures on C pneumoniae. 

s The concentration used was 50 µM. 

Compound 

1. NATURALFLAVONOIDS 

Apigenin 
Luteolin 
Fla.vone 
Vitexin 
Vitexin-2''-0-rhamnoside 
Luteolin-7-glucoside 
Luteolin-3',7-glucoside 
~ercetin ' 
Rhamnetin 
Isorhamneiin 
Morin 
Quercitrin 
Rutin 
Naringenin 
Naringin 
Daidzein 
Genistem 
Daidzin 
Genistin 
P:rocyarrldin B 1 
Procyaniclin B2 

2. NATURAL PHENOLIC ACIDS 

Benzoic acid 
Gallic acid 
Syringic acid 
Caffeic acid 

Inhibition % 

100 
100 
90 
3 
11 
23 
45 
90 
100 
70 
100 
50 
46 
16 
66 
51 
60 
0 
37 
30 
0 

44 
27 
32 
78 

. .. . . . -~ 



mm 

Ferulic acid 
Methyl gallate 
Propyl Gallate 
Octyl Gallate 
Dodecyl gallate 

25 

3. NATURAL TRITERPENE 

Resveratrole 

·4. NATURAL COUM.ARINS 
AND CATHBCINS 

Scopoletin 

Methoxy psoralen 

Umbelliferone 
Xantbotoxin 
Coumarin 
(-)-Epicatechin gallate 
(-)-Epigallocatechin 
(-)~Epicatechin 

(+ )-Catechin 

S. SYNIBETIC FLAVONOIDS 
. AND COUMARINS 

14 
100 
100 
100 
100 

54 

96 
100 

15 
94 
28 
85 
58 
75 
76 

3-(a-acetonylbenzyl)-4- 0 
hydroxycoumarin 
Coumarin 102 63 
Comnarln 106 100 
Z' -metboxy-a.-naphtofl.avone 100 
6,2 '-dimethoxyflavone 73 
6·methylcoumarin 71 
Alpha-naphtoflavone 92 
Rotenone 100 . 
7-diethylamino-3- tb.enoylcoumarin 100 . 
3-(2-benzoxazoyl)umbelliferone 28 
Comnarin 30 SO 
3-benzoylbenw(F)coumarin 62 
6,8-dibro.tnocournarin-3- 0 
carbo-,cylic acid 
4-methyl-3-j>henylcoumarin O 
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6. MIXTURES 

Octylgalla.te 100 
Octylgallate l/10 53 
Octylgallate 1/100 17 

Garlic 26 
Garlic 1/10 25 
Garlic 1/100 19 

Octylgallate SO%+ Garlic SO% 100 
Octylgallate 50% + Garlic 50% 47 
1/10 
Oetylgallate 50% + Garlic 50% 34 
1/100 
Octylgallate SO%+ Garlic 50% 6 
1/1000 

Example6. 

5 Etlect of plant extracts against C plleumoniae 

10 

Initial screening of 101 extracts prepared from 61 natural and dietary plant 

materials against C. pneumoniae was conducted. The concentration used was 

40µg/well. 

In the following are presented results of the selected most active natural plant extracts 

against C pneumoniae, calculated from 4 different evaluations. 
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Plant Family Inhibition % Viability 

N48. Mentha longifolia Labiateae 100 OK 

NS3. Mentha arvensis I...a.biateae 100 OK 
N44. Galeopsis speciosa Labiateae 100 OK 

N57. Salvia ojficinalis Labiateae 100 OK 

N57. Salvia officinalis Lamateae 100 OK 

N58. Thymus vulgaris Labiateae 100 OK 
N34. Rum.ex acetocella folygonaceae 100 less 

N30. Rosa rugosa Ro§aceae 100 OK 
N28. Veronica longifolia SCIQPb,ulariaceae 100 less 

N8. Symphytum asperum Boraginaceae 100 less 

N22. A.rtemisia vulgaris Astera,~eae 100 OK 
~. • .: I 

• "!' • • • ' ~ • • • 

N37. Convallaria majalis Qonvallmiaceae 100 -
Quercus robur Fagaceae 100 -

In the following are presented results of the selected most active dietary plant extracts 

that showed 100% inhibition of C. pneumoniae, calculated from 4 different evaluations. 

Plant Family lnbibition % Viability 

DS. Daucus carota Umbelliferae 100 .. 
D14. Fragarla iinumae Rosaceae 100 less 

D 16 • .Brassica oleracea. Cruciferae 100 OK 

D 17. Brassica napzu Cruciferae 100 OK 

D21. Medicago sativa l&gunrino~ae 100 OK 
D23. Citrus sinensis Rutaceae 100 Less 

D25. Phloem flour Polygonaceae 100 OK 

D30. Vaccinum myrtillus Erieaceae 100 OK 

D31. Vaccinum myrtillus Eri.caceae 100 OK . 



c· 

-=;----. 

28 

No significant activity differences were noticed between organically and nonnally 

grown plants. 

Jn this study the extracts of plants that showed 100% inhibition of C. pneumoniae 

S inclusions (n=4) were considered active. Five plants that belong to the family La­

biateae were found paricularly active. Despite of the method of ~ti.o~ both 

hydrodistilled and macerated or only .hydrodistilled extracts of Salvia officinalis 

were active against C. pneumoniae. 

10 In the foJtowing is provided a description oftbe microbiological methods used. 

1. CULTURE AND PASSAGE OF HL CELLS 

Passage cultures of HL tells are made' ~ith jnterva1s of 3 days. The host cells are 

inoculated on the day preceding the mfection. The cells are rinsed with PBS 1 x 

15 lOmls and harvested by trypsinisation (1:10, 1.5-2.0 ml/bottle; ca. 5 min in a 

laminar flow cabinet or 2 min in C02 at +37QC). The cell suspension is diluted to 

a level of ca. 350000 cells/ml of nutrition medium (RN). Cultivation at +37°C, 

C02 (5.0 %} and the RN medium changed 1-2 times a week. The HL cells ca11 be 

freezed in liquid nitrogen [1 ml 7.5% FCS (RN) + 1 ml DMSO]. 

20 

l. PURIFICATION OF THE CHLAMYDIAE 

EB (Elementary Body) = the infective eidraeellular form of the chlamydiae. On 

the preceding day the necessary amount of the HL cell suspension infected with 

the chlamydia is taken to thawing. The cells are suspended well and kept in an 

25 ultrasonic bed for 2 minutes altogether [20 seconds of sonication (Amplitude is 

24-25) and 10 seconds of cooling x 6]. The cells are broken and the chlamydiae 

remain undamaged. 

The suspension is centrifuged for 10 minutes at 1600 IpID (550 x g). wherein the 

30 chlamydiaes are in the supernatant (the BL cells re.mnants are discarded). The 
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supernatant 'is aspirated away and S ml of PBS is added, suspended and sonicated 

for 1 minute (10 seconds of sonication - 5 secouds of coo:Jin.g x 6). 

The chlamydiae can be stored frozen at -70PC. 

3. CHLAMYDIAE TEST PROCEDURE 

The cultivated HL cells are infected with C. pneumomae EB's. The EB•s which 

have invaded the cell are changed into the metabolically active reticulate body 

(RB) which are dividing by binary :fission in the endosome vacuole or inclusion. 

10 After a certain time (about 72 hr} the C pneumoniae RB•s are condensing back 

into EB's, after which the inclusions are broken:t the host cells are broken and the 

EB's are Ub~ra.ted. !n this method the mtent.i.on is to verify the inclusions before 

the breaking up of the host cells. 

15 As the host cell of C pneumoniae in. in vit'l'o conditions HL cells are used. As the 

host cells of C. trachomatis in in vitro conditions McCoy cells often a.re used. 

Infection of BL cells and McCoy cells 

On the day preceding the infection the host cells are inoculated on a 24-well plate: 

20 the cells are harvested by trypsinisation, they are suspended in ca. S ml of the nu­

trition liquid and counted in a Burker's chamber. Each well are seeded using a 

concentration of 250000 - 400000 cells/well for cultivation. Before the addition of 

the cells to the well is ifnecessazy round cover glass (diameter 13 mm) put for 

staining. Nutrition liquid is added so that the volume is 1 ml/well. On the follow-

25 ing day the ce1Js are mfected with the desired bacterium. 

So1ution to be used in the infection and containing chlamydiae particles is mixed 

throughout. The old nutrition liquid is aspirated away. By the infection the inocu­

lum which has been stored at -70QC is diluted to an IFU concentration of ca. 1 if 
30 so that the volume of the solution is at least 200 µJ/well on a 24-well plate. The 

cells are infected by centrifuging at 1600 rpm (550 x g)/l hr. The nutrition me-
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dfum is aspirated away and changed to a maintenance medium containing cyclo­

hexa:mide and also containing the studied compound (DMSO concentration 

0.2%), l ml/well. The cells are incubated m a 5% C02 atmosphere at +35°C. The 

cells infected with C. pneumoniae are incubated for 3 days. After 2-3 days the 

5 maintenance medium is removed and the cells washed with 1 x lml of PBS. To 

the wells 200 µ1 of SPG are added for further infection, harvested with a pipette 

tip and transferred into tubes. This is used for infecting new cells in the same way 

as above to test the inhibition of infectivity ( ehlamydiasidic effect). 

lo Chlamydia} staining 

The nutrition medium, wlrich is above the cover glass left for staining, is aspirated 

. away. The infected,cells are fixed on the cover gJ~ with.lnetbanol for 10 mm. 
The cover glass is removed from the well and transferred onto a suit.able fluores­

cein-coajugated monoclonal antibody on Parafilm m a moist chamber with the 

15 cell-r.::ontaining side down. The cover glass is incubated for 30 min at .+37°C and 

washed twice with PBS and once with water. Finally it is dried. The cover glass is 

put with the cell-containing side down on an object glass containing a fi:x.ative 

(e.g. Mounting medium). When viewed under the fluorescent. mforoscope. cell 

'culture specimens infacted with chlamydiae show a characteristic apple-green 

zo fluorescence of inclusjons against a red counterstained background.. 

Chemicals and reagents 

RN= FCS nutrition medium: 100 ml ofRPMI 1640 (Sigma), to which 3.5% L­

glutamine and 10 mg streptomycin have been added (final concentration 20 

25 µg/ml), 7.5 ml FCS. T_he ready solutions are stored at +8°C. 

Maintenance tnediUJU~ 100 ml of FCS nutrition medium with addition of 50 µg of 

cyclohexamide final concentration 0.5 µg/ml. The ready solutions are stored at 

+8°C. 

PBS (Dulbecco's Phosphate buffered saline, Gibco ), pH 7.4 
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SPG== Saccharose 0.2M(37.S g), KH~043.8mM(0.26 g), Na2HP04x2H20 6.7 

mM. (0.61 g), ghttamic acid (C5HgN04) 5 mM (0.36 g) as mixed to 500 ml of 

milli-Q water_ Is aiter sterilisation stored at ·20°C. 

FCS, Foetal Calf Serum (Gibco, Scotland), is inactivated at 56°~ 30 min, filtered 

s and stored at -70°C. 
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Claims 

1. A phannaceutfoal composition for the treatment and/or prevention of chJamy­

dial infections, characterised in that the composition comprises a plant-derived 

s phenolic compound or an extract or a fraction or a partial fraction containing it, or 

a corresponding synthetic compound or a synthetic derivative thereof, or a mix­

ture of smd co:mpounds, optionally as a mixture with a sulphur compound origi· 

nating frotn garlic. 

10 2. A composition according to claim l, characterised in that an anti-cblamyclial 

effect of the plant-derived phenolic compound or an extract or a .fraction or a par­

tial :fraction containing it, or of a corresponding s}'llthetic compound or a synthetic 
. . 

derivative thereof is equal or more than 30% and preferably the anti-chlamydial 

effect is equal or more than 90%, as inbition of formation of inclusions as defined 

15 in the examples. 

3. A com.position according to claim 1 or 2, tharacterised in that the plant­

derived phenolic compound is a phenolic compound fanned from shikimic acid 

via a biosynthetic pathway, a phenolic compound formed through the biochemical 

20 acetate-malonate pathway or a phenolic compound formed as a Yesult of combina­

tions ofboth pathways, or an extract or a fraction ox a partial fraction containing it 

or a fraction containing simple phenols, flavonoids, their derivatives, polyphenols, 

dite.rpene phenols and diterpene kinones7 or a fraction after the tannin and diter­

penc fractions have been removed from. the fraction, 

4. A composition according to any one of claims 1 ~3, characterised in that the 

plant-derived phenolic compound is a flavone. a flavonol~ a :tlavonone, a isoflava­

noid, a phenylrnethan.e·derived compound or a phenylpropane-derived compound, 

and the corresponding synthetic compound or derivative thereof is a synthetic 

30 flavonoid or a synthetic coum.arin. 
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5. A composition according to any one of claims 1-4, characterised in that the 

extract or :fraction or partial fraction is a natural plant extract or a dietary plant 

extract. 

S 6. A composition according to any one of claims 1-5, characterised in that the 

extract or fraction or partial fraction is an extract of: Mentha longifolia, Mentha 

arvensis, Galeops'is speciosa, Salvia ojficlnalis, Thymus vulgaris, Rurnex aceto­

cella, RQsa rugosa, Vertmica longifolia, Symphytum asperum, Artemisia vulgaris. 

Convallaria majalis. Quercus robur, Daucus carota, Fragaria iinumae, Brassica 

10 oleracea, Brassico napus. Medicago sativa, Citrus stnensis, Phloem. floiir or Vac­

cinum myrtillus. 

7. A composition according to any one of claims 1--6, characterised in that the 

composition comprises a plant-derived phenolic compound selected from api-

15 genin, luteofin, flavone, quercetin, rhamnetin, morin, gemstein, methyl gallate, 

propyl gallate, octyl gallate, dodecyl gallate, isopropyl gallate, umbelliferone, 

scopoleti~ meth.oxy psoralen, xanthotoxin, co'llIIlarin_. (-)-epigallocatechin. (-)­

epicatechin, (+)-catechin and (·)-epicatechin gallate, or a corresponding synthetic 

compound or a derivative thereof selected from coumarin 106, 2'-methoxy-a-

20 napbtofl.avone, 6,2· -dimethoxyflavone, 6-metbylcoummin, alpha-naphtoflavone, 

rotanone and 7-die'lhyl-amino-3-thenoylcoumarin. 

8. A composition according to any one of claims 1-7, characterised in that the 

composition comprises quercetin) mo~ rhamnetin, octylgallate when the cause 

25 of the infection is C. pneumonio.e and quercetin) morln, rhamnetin or when the 

cause oftb.e infection is C trachomatis. 

9. A composition according to any one of claims 1-8, characterised in that the 

composition contains 25 µg to 3000 mg, calculated as an aglycon, of the a plant-

30 derived phenolic compound or an extract or a fraction or a partial fraction con-

'"· 
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tai;nin.g it, or a corresponding synthetic compound or a synthetic derivative thereof 

in the a.glycon or glycosidic fonn. 

10. A pro-health composition, characterised in that the composition comprises a 

· plant·derived phenolic compound or an extract or a fraction or a partial :fraction 

contajning it, or a conespondlng synthetic compound or a synthetic derivative 

thereof. or a. mixture of said compounds, optionally as a mixture with a sulphur 

compound originating from garlic. 

11. A pro-health composition according to claim 1 o, characterised in that an anti-

chlamydial effect of the plant-derived phenolic compound or an extract or a :frac-

tion or a p~ fraction containing it, or of a corresponding synthetic compound 

or a synthetic derivative thereof is equaf or more than 30% and preferably the 

anti·chlamydial effect is equal or more than 90%, as inlrltion of fonnation of in-

clusions as defined in the ~xamples. 

12. A pro.health composition aceordllig to claim IO or 11, characterised in that 

the plant-derived phenolic compolllld is a phenolic compound formed from shi-

ki:mic acid via a biosyntb.etic pathway, a phenolic compound foimed through the 

biochemical acetate-malonate pathway or a phenolic compound formed as a result 

of combinations of both pathways, or an extract or a .fraction C?r a partial fraction 

containing it or a fraction co~ning simple phenols, tlavonoids. their derivatives, 

polyphenols, ditei:pene phenols and diterpene kinones, or a fraction after the tan-

nin and diterpene :fractions have been removed from the fraction. 

13. A pTO-health composition according to any one of claims 10- 12, character-

ised in that the pJant-derived phenolic compound is a fiavone, a £lavonol, a fl.avo· 

none, a isoflavanoid, a phenylmethane-derived compound or a phenylpropane-

derived compound, and the corresponding synthetic compound or derivative 

thereof is a synthetic flavonoid or a synthetic coumarin. 

,, 
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14. A prp-hea11b composition acoording to any one of claims 10-13, character­

ised in that the extract or fraction or partial fraction is a natural plant extract or a 

dietary plant extract. 

s 15. A pro-health composition according to any one of claims 10-14, character­

ised in that the extract or :fraction or partial :fraction is an extract of: Mentha lon­

gifolia, Mentha trnJeTZSis1 Galeopsis speciosa, Salvia officinalis. Thymus vulgaris, 

Rum.ex acetocella, Rosa rugosa, Veronica longifolia, Symphytum asperum, . 

A.rtemisia vulgaris, Convallaria majalis, Quercus rohur, Daucus carota, Fragaria 

10 iinumae. Brassica oleracea. Brassica napus, Medicaga sativa, Citrus sin.ensis, 

Phloem :flour or Vaccinum myrtillus. 

16. A pro-health composition ~ording to any one of claims 10-15 , characte!""'" 

ised .in that the composition comprises a plant-derived phenolic compolUld se-

15 lected from apigenin, Iuteolin, flavone, quercetin, rhamnetin, morin, genistein, 

methyl gallate, propyl gallate, octyl gallat~ dodecyl gallate, isopropyl gallate, 

umbe1liferone~ scopoletin~ methox.y psoralen, x:anthotoxin, coumarin, (-)­

epigalloca.techin. (-)-epicatecbin, (+)-catechin and (-}-epfoatechin gallate, or a 

conesponding synthetic compound or a derivative thereof selected from coumarln 

:zo 106, 2, -metho.xy-tt-naphtotlavone, 6,2 r -climethoxyfla"one) 6-meth.ylcoumarin1 

alpha-naphtoflavone, rotanone and 7-diethyl-amino-3-thenoylcoumarin. 

17. A pro-health composition accordmg to any one of claims 10-16, character­

ised in that the composition comprises quereetin., morin, rhamnetin, octylgallate 

25 when the cause of the infection ~s C pneumoniae and quercetin, morin, rhamnetin 

or when the cause of the infection is C. t:rachom.atls. 
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18. Use of a pro-health composition accorcling to any claim 10-17 in tb.e prepara­

tion of food stuffs or as such to be added to the daily nourishment. 
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19. Use of a plant·derived phenolic compound or mi ex.tract or a fraction or a parw 

tial fraction containing it, or a CQnesponding synthetic compo\md or a synthetic 

derivative thereof, or a mixture of said compounds, optionally as a mixture with a 

sulphur compound originating from garlic in the nµmufacture of a medicament for 

s the treatment and/or prevention of chlamydia} infections. 

20. Use according to cl.aim 19, characterised in that an anti-chlamydia! effect of 

the plant-derived phenolic compolllld or an extract or a fraction or a partial frac­

tion containing it, or of a corresponding synthetic compound or a synthetic de-

l O rivative thereof is equal or more than ·30% and preferably the anti-chlamydia! 

effect is equal or more than 90%, as inhition of fonnation of inclusions as defined 

in the examples. 

21. Use according to claim 19 or ZO, characterised in that the plant-derived phe .. 

IS nolic compound is a phenolic compound formed from shik:imic acid via a biosyn­

thetic path.way, a phenolic compound fonned through the biochemical acetate­

malonate pathway or a phenolic compound formed as a result of combinations of 

both pathways, or an extract or a fraction or a partial fraction containing it or a 

fraction containing simple phenols. flavonoids, their derivatives, palYPhenols, 

2.0 diterpene phenols and diterpe.ne kinones, or a fraction after 1he tannin and diter­

pene fractions have bee11 removed from the fraction. 

22. Use according to any one of claim 19-21, characterised in that the plant­

deri.ved pheno lie compound is a fl.avone, a flavonol, a flavonone, a isoflavanoid, a 

25 ph.e.nyhnethane-derived compound or a phenylpropane-derived compound, and 

the synthetic compound or derivative is a synthetic .flavonoid or a coumarin. · 

30 

23. Use according to any one of claims 19 - 22, characterised in that the extract 

or fraction or partial fraction is a natural plant extract or a dietary plant extract. 
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24. Use according to any one of claims 19-23, characterised in that the extract or 

fraction or partial fraction is an extra£t of: Mentha longifolia, Mentha arvensis, 

Galeopsis speciosa, Salvia offici.nalis, Thymus vulgaris. Rumex acetocella~ Rosa 

rugosa, Veronica longifolia, Symphytum asperurn, Artemisia vulgaris, Conval-

.S laria majalis, Quercus robUI', Daucus carota. Fragarla llnumae, Brassica olera­

cea. Brasslca napua, Medicago sativa, Citrus sinensis, Phloem :flour or Vaccbtum 

myrlillus. 

25. Use according to any one of claims 19-24, characterised in 1hat the plant-

10 deri'\'ed phenolic compolllld is selected from apigenin, luteolin, flavone, quercetin, 

thamnetin, morin, genistein, methyl gallate, propyl gallate, octyl gallate, dodecyl 

gallate, isopropyl gallate, umbelliferone, scopoleti~ methoxy psoralen, xantho-
. . 

toxin, coumarin, (-}-epigalloeatechin, (-)-epicatechin, (+)-catechjn and (-)-

epicatechin gallate and the conesponding synthetic compound er a derivative 

15 thereof is selected from couma:rin 106, 2 '-rnethoxy-a.-naphtoflavon~ 6,2 ' -

c:timethoxyflavone, 6-metbylcoumarin, alpha-naphtoflavone., rotanone and 7-

diethyl-amino-3-thenoylcoumarin. 

26. Use according to any one of claims 19-25,. cbaracterised in that quercetin, 

20 morin. rhamnetin or octylgallate is used when the cause of the infection is C 

pneumoniae and quercetin, morin or rhamnetin is used when the cause of the in­

fection js C. trachomatis. 

27. Use according to any one of claims 19-26, characterised in that 25µg to 

zs 3000 mg, calculated as an aglycon, of the a plant-derived phenolic compound or 

an extract or a fraction or a partial :fraction containing it, or a corresponding syn­

thetic compound or a synthetic derivative thereof is used in the aglycon or glyco­

sidic form. 

30 


