CHOLESTEROL- CONTROL AGENT The invention is related to nedicine and can be
used to make a chol esterol -1 owering drug. Bl ood chol esterol is an

i nportant characteristic of lipid nmetabolism Chol esterol-I|owering therapy
in patients with atherosclerosis and coronary heart disease results in a
reduction of the cardiovascul ar death rate by 30-40% There is a direct

rel ati onshi p between bl ood chol esterol 1l evel s and coronary di seases.

Chol esterol -1 oweri ng drugs are known whi ch are based on plant preparations.
In particular, a cholesterol -l owering see RF Patent No. 2162333
according to | PC A61K35/ 78 CHRMESTS NIRQL AGENDOO1) is known which
contai ns Licopodium (wol fs-cl aws), Aurunllodatun1(aur|c i odate), Barium
carboni cum (barium carbonate), Al luimsativum (garlic) taken in equal
proportions at C2 dilution. This drug is a m x of honeopathic
prepar at i ons, THaamenBdn ShESRd RS ABAEAL aAAaBé N§bd S Ak lchaiBStefdi-ldwering
indications fromarterial hypertension and atherosclerotic processes to
chronic |iverd-sease, urolithiasis, adi posity, etc. Use of a

mul ti conponent drug |ike that described above is equivalent to pol yprogmasy

whi ch usual ly a nt S response to treat nt dif |cuIt t i nt erpret
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of a conbi nati on of chem cal substances because, as stated in the patent
description, the active conplex contains flavonoids, polysacchari des,
caroti noi ds, Ghosstengldoweartngainigssare kngpvrdshicaatertased onl plaatteparatiomsel enents.  As
w th above anal ogue, the variety like this is equivalent to polyprognmasy
and will interfere with correct interpretation of patient's response to
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Practical Guide. Mnsk: Vysheshaya Shkol a, Vitebsk: Bel nedkni ga, 1996, vol.

3, book 1, pmhisl@udld a mix of hdiRMBYBIc prepsatisRNai H"'th@é&?f’épﬂl’éf@ﬁ& bing s
associ at ed with a nunber of side effects, such as [iver function
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| eucopeni a, thr og‘o eni a Pr ob col % v | ar

ety b ae, O RES A GHREe Gy BER baplors prenacasin 6 RE SRR My glp222
accordlng to IPC AB1K35/78, published on Jul. 10, 2000) is known which contains Salsola
Collina herb dry extract as active substance.

Use of this plant preparation based on Salsola Collina is equivalent to use of a
combination of chemical substances because, as stated in the patent description, the active
complex contains flavonoids, polysaccharides, carotinoids, sterines, saponins, lipids, amino
acids and trace elements. As with above analogue, the variety like this is equivalent to

polyprogmasy and will interfere with correct interpretation of patient's response to treatment.



Lovastatin (synonyns: Mevacor, Lovacor, Medostatin, Recol, Rovacol), a
chol esterol -1 owering drug which regul ates netabolic processes and contains
an active substance of a chem cal origin and special - purpose excipients, is
the nost closely related to the applied drug (see Vidal's Guide. Drugs in
Russia. Mbscow AstraFarnBervis, 2000,, pp. B-364 to B365). 3 The
active substance belongs to statins ar?d is [ISOa (R*), 3a, 713, 813 (2S*,
4S*), 8 al3] 1,2,3,7,8 a, -
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t her apy A1)-be reduced (tachyphyl axis) (see Cromwell WC. Ziajka P.E
Devel opnent of tachyphyl axis anong patients taking HMG CoA reduct ase
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sol ution of formal dehyde with 36, 5-40% concentration- 2- 6 isotonic
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1, 2- propanedi ol and 1, 3-propanediol.// Biochem stry, 1985, vol. 24, no. 15
pp. 4148-4155). Fornmal dehyde is produced as a result of netabolic
activities fPmbuedliclabars seatidulamamgthenidasy slyspeptic ldisoydsrs sind renpentieacey tivees and
f ound |§sq$*ﬁll either free or bound to other netabolites, primarily, to
tetrahy ¥ al'e and gl ut at hi one. Fornmal dehyde is al so known to be used as
i munonodul at or (see RF Patent No. 2077882 according to | PC A61K31/ 115,
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experinmental | roducti on of formal dehyde in vitro leads to the
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or progpgsyed cell death. Apoptosis participates in pathogenesis of

at heroscl erosis of heart coronary vessels (see, for exanple, Storozhakov

G1l., Ueshev D.B. Apoptosis' role in the devel opnent of atherosclerosis,
nyocardi al ischem a and cardiac i nsufficiency/ Cardiac insufficiency -2000.
- vol. 1. - N24). In pathogenesis of atherosclerosis one of the inportant

aspects is inpairnent of endotheliumfunction. Now endot helium dysfunction
i s understood as (see, for exanple, Cherkashin D.V. Cinical significance
and correction of endotheliumfunction - htt:/ww. Cardiolog.ru) inbalance
bet ween nedi ators providing normally optimal course of all endothelium
dependi ng processes, including also the transform ng growh factor,
relating to prosclerous cytokines (see, for exanple, Cooper ME., Runbler
Y., Konmers R et. al. - Diabets. - 1994. - N243 - P. 1221-1228).



At that not only abnormal cells of vascular walls but also of other tissues
such as liver, thyroid, adrenals are exposed to apoptosis. This, in turn,
results in functional recovery of the organs, including reactivation of
enzynmes responsible for lipid breakdown, and nornalization of

physi cochem cal condition of blood pragteins which, ultimately, leads to
normal i zation of bl ood chol esterol levels. 5 An aqueous sol ution of
formal dehyde is a transparent colorless liquid with a specific sharp odor,
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36, 5- 40% medi ci nal solution of fornmal dehyde, add it to 998- 994 wei ght
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997 m orf sterile 0,95% i sotonic solution of sodiumchloride. Solution
m xture is stirred thoroughl y. The final concentration of formal dehyde in
the recei vedThy gpalr &t theninvértion ieke dbvéldpn@aghysiologically acceptable cholesterol-

lowering preparation causing no toxicity and tachyphylaxis.

For solution of the assigned task the preparation contains aqueous solution of
formaldehyde with 36,5-40% concentration as an active substance and isotonic
solution of sodium chloride for injections with 0,85-0,95% concentration as a special-

purpose excipient at the following correlation of the weight parts:

aqueous solution of formaldehyde with 36,5-40% concentration -2-6

isotonic solution of sodium chloride for injections
with 0,85-0,95% concentration - 994-998

To the authors' knowledge, no data is available in patent and scientific technical

literature on any drugs lowering cholesterol levels through increasing receptor affinity.



To prove the absence of any toxic effect of the clained preparation,
experinments on mce were perforned. The experinental study was
conducted on 56 outbred ICR male and femal e mice weighing 18 to 24 g. The
experinmental aninmals were kept in a standard living and care environnent of
a vivariumon steady diet and provided with unlimted access to water and

f eed. Ani mal observations were carried out during 14 days post

adm nistration of the preparation. During the foll owup period, general
condition, motor activity, behavior, reaction to stimuli and reflexes were

assessed. \Wen required by the protocol of experinments, animls were
wei ght ed andFarmalsiehysde isrigiown o dsda antralereduchet eelidier aeighelism (FercHanteral s,
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study did not reveal any changes in general condition and behavior of the
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There was noTteaseechéniami bhlregldation dubicog tindedterol davhbapeam dte avdityglef gai ns
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food and water consunptions, weight gains were within normal ranges both in
mal e and fenmal e ani nal subgr oups. In the 50 mJkg group, aninmals
showed a shoMNe-astablistEeldeaxpeimentpliy batlinfrpdyctign pgfﬂrma'gelm&teulbwltroueadSatptt@ t hat
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beati ng.  However, no case of animal death was registered during the
24 h pogrowgifactersiefating tmproscletous syiofiaratsesn for @xaypien £oepas M.Bi, Rumblem

respirajony arigst, t°€1| gﬁaé?tgosHQ@Qm ot ! ?tl‘% qb?éjﬁe dose of 25 mkg.

Post dos& adninistra ani el s devel opeéd a“focal reaction as
muscul ar tissue induration. At the end of the experinent, hair |oss and
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liver, thyroid, adrenals are exposed to apoptosis. This, in turn, results in functional recovery
of the organs, including reactivation of enzymes responsible for lipid breakdown, and
normalization of physicochemical condition of blood proteins which, uitimately, leads to

normalization of blood cholesterol levels.



The study showed that the initial toxic dose did not have any significant

i nfl uence on weight gain of the test aninmals. Variations of the val ues of
wei ght gain in nale and fenale groups were within [imts of tolerance.

At the end of the experinent, test animals were crucified and subjected to
macr oscopi ¢ exam nation, the internal$ were renoved, weighted and organ

wei ght ratios were cal cul at ed. he study showed that in test aninmals,
both nal e and fenal e, who received the preparation at a dose as high as 10

times therapgybhGedde$8itios ggf&rM@lHQWdeﬁ@E't% RentiofirBss MR With i SpeEific
spl een, kidney, adrenals, testicles (ovaries) at the end of study period

di d not SRATP PERT, m'sgmlerw@awmeyam@ﬁ?hqu@bw iM% mal val ues in general
popul ation. Thus, the results obt a| ned suggest a low toxicity of the
applied preparation. hod of treatnment consists in that the
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Dr ugs. Thesolutl@fnflsst&ulyzaoﬂap]wegemle,at ment was determned 7, 28, 35 and 65 days
post dose administration. Patients with cholesterol levels up to 5.2 nML
are consi dered normal (see Okorokov, A. N Treatnent of Internal D seases /
Practical Gudefium \ghigside igyeuhic W&?@‘Smdﬂmte viystehiag : pResterrvdionsafine tesies, vol .

3, bowoéorle@sﬂ’and@ol&bﬂnmﬁét@f@ 3)2 to 6.2 nML noderately and higher than 6.2
MM L heavily hyperchol esteri nem c. The results of chol esterol |evel
correction are given in Table 1. Table 1. Treatnent efficacy (n=20) Bl ood

serum chol esty #fpliéeprebsratiéiisla tRBaEBAreREColoriess solution odorless slightly saline in
taste.

The preparation is made in the following way.

Take 2-6 weight parts of 36,5-40% medicinal solution of formaldehyde, add it to 998-
994 weight parts of sterile 0,85-0,95% solution of sodium chloride for injections to
receive 0,07-0,24% solution of formaldehyde. The preparation should be stored in a dark
place at temperature of 15-35° C.

Example 1. Take 0,2 ml of 37% medicinal solution of formaldehyde, add it to 99,8
ml of sterile 0,9% (or 0,95%) isotonic solution of sodium chloride. Solution mixture is
stirred thoroughly. The final concentration of formaldehyde in the received preparation will
make 0,074 mass%.

Example 2. Take 0,6 ml of 37% medicinal solution of formaldehyde, add it to 99,4

ml of sterile 0,9% (or 0,95%) isotonic solution of sodium chloride. Solution mixture is



(M m 7 days post dose admnistration (M m 28 days post dose
admnistration (M n) 35 days post dose adm nistration (M m 65 days post
dose admi ni stration

stirred thoroughly. The final concentration of formaldehyde in the received preparation will
make 0,222 mass%.

Example 3. Take 0,6 ml of 40% medicinal solution of formaldehyde. Make the
preparation according to the method described in example 2. The final concentration of

formaldehyde will make 0,24 mass%.

Example 4. Take 3 ml of 40% medicinal solution of formaldehyde, add it to 997 ml
of sterile 0,95% isotonic solution of sodium chloride. Solution mixture is stirred

thoroughly. The final concentration of formaldehyde in the received preparation will make
0,12 mass%.

To prove the absence of any toxic effect of the claimed preparation, experiments on
mice were performed.

The experimental study was conducted on 56 outbred ICR male and female mice
weighing 18 to 24 g. The experimental animals were kept in a standard living and care
environment of a vivarium on steady diet and provided with unlimited access to water and
feed.

Animal observations were carried out during 14 days post administration of the
preparation. During the follow-up period, general condition, motor activity, behavior, reaction
to stimuli and reflexes were assessed. When required by the protocol of experiments,
animals were weighted and consumptions of food and water were determined. The animals,
died during the experiments, were dissected and an assessment of changes was made and
organ weight ratios were determined (brain, liver, heart, spleen, kidneys, adrenals, testicles,
ovaries). The survived animals were crucified at the end of the follow-up period by
dislocation of the cervical spine and dissected. A postmortem examination was conducted to
assess macroscopic changes of the internals, if any.

Toxicity was assessed by the Litchield and Wilcoxon method of probit analysis using

S. Rot's nomograms.



(M m 4.35 0.26 4.67 0.45 5.31 0.46 3.58 0.15 3.17 0.18 P<0.05 for
di fferences between days 35 and 65 and basel i ne. Data presented in
Tables 2 and 3 are denonstrative of the efficacy of treatnment in patients
wi th noderate and heavy hyperchol esterinem a. 10 Table 2. Results of
treatment of noderately hyperchol ester7i nem c patients Patient Blood serum
chol esterol levels, mMML

The preparation containing 0.2 mL of 37% formaldehyde solution and 99.8 mL of
0.9% sodium chloride solution was administered once intramuscularly at doses of 5, 25 and
50 mL/kg body weight. During the follow-up period, test animals were weighted trice (1,7
and 14 days post dose administration).

The study did not reveal any changes in general condition and behavior of the test
animals after injection of the preparation at a dose of 5.0 mL/kg. There was no case of
animal death during the follow-up period. Weight gains were within the normal range. No
difference was found in general condition and behavior between male and female animals.

In the 25 mL/kg group, the picture was close to that described above. General
condition, behavior, food and water consumptions, weight gains were within normal ranges
both in male and female animal subgroups.

In the 50 ml/kg group, animals showed a short-term (lasting up to 1 min) slight
agitation, but after that the condition of the animals in this group did not differ significantly
from that in other experimental groups.

At the end of the follow-up period (14 days post dose administration), test animals
were crucified by dislocation of the cervical spine, dissected and subjected to macroscopic
examination. After that, the internals were removed, weighted and organ weight ratios were
determined. The post mortem study showed that organ weight ratios did not differ
significantly between experimental groups and were within normal ranges. No local reactions
(infiltrate, hyperemia, hair loss, etc.) were observed.

In another study, the preparation was administered at a concentration as high as 10
times the strength of drug product, i.e. containing 2 mL of 37% formaldehyde solution and 98

mL of 0.9% sodium chloride solution.

The preparation was administered i.m. to ICR mice (male and female) at doses of 6,
12.5 and 25 ml/kg.

During the first 5-6 hours post dose administration, test animals showed a moderate

depression of excitability and reactivity. There was a gradual acceleration of breathing and



Basel i ne 7 days post dose adm nistration 28 days post dose adm nistration
35 days post dose adm nistration 65 days post dose admnistration K 5.4
8.5

heart beating. However, no case of animal death was registered during the first 24 h post
administration of the preparation. Only one mouse died from respiratory arrest on day 4 post
administration of the dose of 25 mL/kg.

Post dose administration, all animals developed a local reaction as muscular tissue
induration. At the end of the experiment, hair loss and formation of dense infiltrate were seen
at the site of injection.

The study showed that the initial toxic dose did not have any significant influence on
weight gain of the test animals. Variations of the values of weight gain in male and female
groups were within limits of tolerance.

At the end of the experiment, test animals were crucified and subjected to
macroscopic examination, the internals were removed, weighted and organ weight ratios
were calculated.

The study showed that in test animals, both male and female, who received the
preparation at a dose as high as 10 times therapeutic dose, organ weight ratios for brain,
heart, liver, spleen, kidney, adrenals, testicles (ovaries) at the end of study period did not
differ significantly from respective normal values in general population.

Thus, the results obtained suggest a low toxicity of the applied preparation.

The method of treatment consists in that the preparation is given as intramuscular
injections at a dose of 5 mL at 7, 21, 30 and 60-day intervals.

To measure cholesterol levels in patients, venous blood samples were taken from the

ulnar vein in the morning hours.

The clinical study of the preparation was conducted at Republican Infectious Hospital
of the Republic of Belarus (Minsk) in compliance with principles of Declaration of Helsinki,
requirements of international ethic standards and scientific standards of quality and design of

studies involving human subjects, Public Health Law of the Republic of Belarus and Order of
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the Ministry of Health of the Republic of Belarus No.254 dated Aug. 18, 2000 On Conducting
Clinical Studies of Drugs.

Efficacy of the treatment was determined 7, 28, 35 and 65 days post dose
administration. Patients with cholesterol levels up to 5.2 mM/L are considered normal (see
Okorokov, A.N. Treatment of Internal Diseases / Practical Guide. Minsk: Vysheshaya
Shkola, Vitebsk: Belmedkniga, 1996, vol. 3, book 1, pp. 19-41), from 5.2 to 6.2 mM/L
moderately and higher than 6.2 mM/L heavily hypercholesterinemic.

The results of cholesterol level correction are given in Table 1.

Table 1.
Treatment efficacy (n=20)
Blood serum cholesterol levels, mM/L

Baseline 7 days post 28 days post 35 days post 65 days post

(M+tm) dose dose dose dose .
administration administration administration administration

(Mxm) (M£m) (M £m) (M+m)

4.35+0.26 4.67 £0.45 5.31 £ 0.46 3.58 £0.15 3.17+£0.18

P<0.05 for differences between days 35 and 65 and baseline.

Data presented in Tables 2 and 3 are demonstrative of the efficacy of treatment in
patients with moderate and heavy hypercholesterinemia.
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Table 2.
Results of treatment of moderately hypercholesterinemic patients
Patient Blood serum cholesterol levels, mM/L
Baseline 7 days post 28 days post | 35 days post | 65 days post
dose dose dose dose
administration | administration | administration | administration
K. 5.4 8.5 8.5 4.6 3.6
P. 5.7 4.3 3.0 2.8 4.6
Table 3.
Results of treatment of heavily hypercholesterinemic patients
Patient Blood serum cholesterol levels, mM/L
Baseline 7 days post | 28 days post | 35 days post | 65 days post
dose dose dose dose
V. 6.8 7.3 4.6 3.08 2.8
O. 6.8 3.3 4.6 3.2 1.96

Thus, the applied preparation lowers blood cholesterol levels without causing

toxicity and tachyphylaxis.
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Use of an active substance of a chemi cal origin and a special - pur pose

exci pient conprising 2-6 weight parts of 36.5-40% aqueous sol ution of

f or mal dehyde and 994- 998 wei ght parts1df 0.85-0.95% sol uti on of sodi um
chloride in the manufacture of a nedicanent for |owering chol esterol |evels

i n bl ood. 2. The use according to claim1, wherein the nedi canent
is adm nistered by an injection. Claims
1. Use of an active substance of a chemical origin and a special-purpose

excipient comprising 2-6 weight parts of 36.5-40% aqueous solution of formaldehyde and
994-998 weight parts of 0.85-0.95% solution of sodium chloride in the manufacture of a

medicament for lowering cholesterol levels in blood.

2. The use according to claim 1, wherein the medicament is administered by an

injection.



