|  CHOLESTEROL- LOAERI NG PREPARATI ON The invention is related to nedicine
and can be used to nake a chol esterol-lowering drug. Blood cholesterol is
an inportant characteristic of lipid nmetabolism Cholesterol- |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 relationship between blood chol esterol |evels and coronary

di seases. Chol esterol -1 owering drugs are known which are based on pl ant
preparations. In particular, a cholesterol-lowering drug (see RF Patent No.
2162333 according to |PC A61K35/78, published on Jan. 27, 2001) is known

whi ch contains Licopodi U@Hb\ﬁ@%féROE'L@W%RIN@'F’REP‘A%@W (auric iodate),

Bari um car boni cum (bari um car bonat e) lurm sativum (garlic) taken in
equal proportions at C 12 dilution. This drug is a mx of homeopathic
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Use of thiosdph@imtemnr epals ahd owobarseidseasneeﬁal sola Collina is eqw vaI ent to use
of a conbination of chem cal substances because, as stated in the patent

description, the active
Cholesterol-lowering drugs are known which are based on plant preparations.

In particular, a cholesterol-lowering drug (see RF Patent No. 2162333 according to
IPC AB1K35/78, published on Jan. 27, 2001) is known which contains Licopodium (wolfs-
claws), Aurum iodatum (auric iodate), Barium carbonicum (barium carbonate), Alluim

sativum {garlic} taken in equal propottions at C 12 dilution.

This drug is a mix of homeopathic preparations, each of these preparations being
used for specific indications from arterial hypertension and atherosclerotic processes to
chronic liver disease, urolithiasis, adiposity, etc. Use of a multicomponent drug like that
described above is equivalent to polyprogmasy which usually makes patient's response to
treatment difficult to interpret and uitimately precludes from making up an optimal treatment

plan.

A cholesterol-fowering drug based on plant preparation (see RF Patent No. 2152221
according to IPC AB81K35/78, 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 fo 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.



conpl ex contains flavonoids, polysaccharides, carotinoids, sterines,
saponins, lipids, amno acids and trace elenents. As with above anal ogue,
the variety like this is equivalent to polyprogmasy and will interfere
wWith correct interpretation of patient's response to treatnment. 2
Furthernore, the content of active substance in the drug varies fromO. 25
to 99.9% which is indicative of a | ow bevel of the drug standardi zati on.
Chol esterol -1 oweri ng drugs based on chem cal preparations are known. O
particular interest are such drugs as nicotinic acid and its derivatives,
bi | e aci dsribermnusetthagerientidfiacive subsiadcelér the atrig eariegfliopr 82849 99 Fowbichis (see
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However, treatnment with nicotinic acid is associated with a nunber of side
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acid. Side-#¢tion of fibrates' use (bezafibrate, fenophibrate, genfibrozil)
is nuscle affection, enhancenent of lithiasis in biliary tracts and
possibility to cause | eucopenia, thronbocytopenia, anem a. Probucol favors
ventricul ar aHowehen &satmeys pithtnicotidic saicdisr assacidted avithemmamber bi side effects,
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Rovacol ), esterol 't processes
and cont @a:mga@@ ry@eﬁ%@emmgklam@r@mla@nd an etevatlon of blood levels of uric acid.

Therapy with sequestrants is associated with such side effects as nausea, flatulence,
constipation and diarrhea. The treatment can also lead to elevation of triglycerides levels and

impairment of digestion of fat-soluble vitamins (A, D, K) and folic acid.

Side action of fibrates’ use (bezafibrate, fenophibrate, gemfibrozil) is muscle affection,
enhancement of lithiasis in biliary tracts and possibility to cause leucopenia,
thrombocytopenia, anemia.

Probuccl favors ventricular arrythmias, dyspeptic disorders and can enhance liver

dysfunction.

Lovastatin {synonyms: Mevacor, Lovacor, Medostatin, Recol, Rovacol}, a cholesterol-
lowering drug which regulates metabolic processes and contains an active substance of a
chemical origin and special-purpose excipients, is the most closely related to the applied
drug (see Vidal's Guide. Drugs in Russia. Moscow: AstraFarmServis, 2000, pp. B-364 to B-
365).



chem cal origin and special -purpose excipients, is the nost closely rel ated
to the applied drug (see Vidal's Guide. Drugs in Russia. Mdscow
AstraFarnServis, 2000, pp. B-364 to B- 365). 3 The active substance

bel ongs to statins and is [IS(l a (R*), 3a, 7(3, 8(3 (2S*, 4S*), 8 a(3]
1,2,3,7,8 a, -
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napht hal enyl 2-net hyl butanoate. The substance acts by inhibiting

chol esterol biosynthesis. 1In the body, lovastatin is netabolized to give
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no.2. Translated by Elagin, R.l. Razvitie takhifilaksii u patsientov, poluchayushchikh

ingibitory HMG-CoA reductasy). In addition, statins show xenobiotic properties.

The goal of the invention is to develop a physiologically 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 -2-86

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.



pur pose excipient at the follow ng correlation of the weight parts: aqueous
sol ution of formal dehyde with 36, 5-40% concentration -2-6 isotonic
solution of sodiumchloride for injections with 0,85-0,95% concentration -
994-998 To the authors' know edge, no data is available in patent and
scientific technical literature on any drugs |lowering chol esterol |evels

t hrough increasing receptor affinity. 44 Formal dehyde is known to be a

nat ural product of cellular nmetabolism (see Hunter B. K et al. Fornal dehyde
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I port antto increase of the affinity of receptors regulating cholesterol levels.

We established experimentally that introduction of formaldehyde in vitro leads to the
level lowering of the transforming growth factor which provokes apoptosis or programmed
cell death. Apoptosis participates in pathogenesis of atherosclerosis of heart coronary
vessels (see, for example, Storozhakov G.l., Uteshev D.B. Apoptosis’ role in the
development of atherosclerosis, myocardial ischemia and cardiac insufficiency/ Cardiac
insufficiency -2000. — vol. 1. - Ne4). In pathogenesis of atherosclerosis one of the important
aspects is impairment of endothelium function. Now endothelium dysfunction is understood
as (see, for example, Cherkashin D.V. Clinical significance and correction of endothelium
function - htt:/iwww. Cardiolog.ru) imbalance between mediators providing normally
optimal course of all endothelium depending processes, including also the transforming
growth factor, relating to prosclerous cytokines (see, for example, Cooper M.E., Rumbler
Y., Komers R. et. al. — Diabets. —~ 1994, - Ne43 - 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 enzymes responsible for lipid breakdown, and
normalization of physicochemical condition of blood proteins which, ultimately, leads to

normalization of blood cholesterol levels.



aspects is inpairnment of endotheliumfunction. Now endot helium dysfunction
is understood as (see, for exanple, Cherkashin D.V. dinical significance
and correction of endothelium function - htt:/ww. Cardiolog.ru) inbalance
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pol yrer i zgdetis rhedia(tpearaf bexamkdehyde i n an aqueous nedi um or

pol yoxynet hyl ene i n non- aqueous nedi a (butane, hexane). I|sotonic solution

of sodiumchloride for injections is a colorless liquid with saline taste.
The sol ution isteiesduteonangodpycbigaté bor irfadiousmseidotriedeliqud vibsdinertgge.al s

or whi te@[e)égﬁﬁﬁ“ fs% %}%e %)%ailﬂ saI ine taste, odorless and soluble in

wat er e app fionis a transparent col orless sol ution
odorless slrghtly saline in

Sodium chloride is cubic crystals or white crystalline powder with saline taste,

odorless and scluble in water (1:3).

The applied preparation is a transparent colorless solution adorless slightly saline in

{aste.
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 chioride 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
mi 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



taste. The preparation is made in the follow ng way. Take 2-6 wei ght parts
of 36, 5-40% nedi ci nal sol ution of fornmal dehyde, add it to 998- 994 wei ght
parts of sterile 0,85-0,95% solution of sodiumchloride for injections to
receive 0,07-0,24% sol uti on of formal dehyde. The preparation should be
stored in a dark place at tenperature of 15-35 C. Exanple 1. Take 0,2 m
of 37% nedi ci nal solution of fornmal dehyde, add it to 99,8 m of sterile
0,9% (or 0,95% isotonic solution of sodiumchloride. Solution mxture is
stirred thoroughly. The final concentration of fornaldehyde in the received
pr epar at i Seditheroughti d he, forpl corgestgtionxeiripinealdehydr e the, sceivedb prepagipdilci nal
sol ution Qi f@bosl ygde, add it to 99,4 nl of sterile 0,9% (or 0, 95%

i sotonic solution of sodiumchloride. Solution mxture is 6 stirred

t horoughly. The final concentration of fornal dehyde in the received

preparation w 222 .mass% gxa le 3. Take 0,6 f . 40% medi ci nal
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add it t Orﬁ?ﬁeﬁ‘?’”&ew' @quﬁ(?%n@sgg& i sotoni c solution of sodium chloride.
Solution mxture is stirred thoroughly. The final concentration of

f or mal dehyde :Eﬁ th? recei ved pregarati.o_n will make 0,12 mass% To prove
the absence of*8MpP's GxiTekes Mief 487 padicipplgoiian of papldehsie, 2k fde PREMPs on

m ce wer @fPsfehiy MB85% 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.



The experinental study was conducted on 56 outbred ICR nmale and female m ce
wei ghing 18 to 24 g. The experinental aninmals were kept in a standard
living and care environnent of a vivariumon steady diet and provided with
unlimted access to water and feed. Animal observations were carried out
during 14 days post adm nistration of the preparation. During the

foll owup period, general condition, notor activity, behavior, reaction to
stimuli and refl exes were assessed. Wen required by the protocol of
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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 significanily

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

mkb 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, fest animals showed a moderate

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



In the 25 nlL/kg group, the picture was close to that descri bed above.
Ceneral condition, behavior, food and water consunptions, weight gains
were within normal ranges both in nale and fenal e ani mal subgroups. In the
50 mJkg group, animals showed a short-term (lasting up to 1 mn) slight
agitation, but after that the condition of the animals in this group did
not differ significantly fromthat in g@ther experinental groups. At the
end of the followup period (14 days post dose adm nistration), test
animals were crucified by dislocation of the cervical spine, dissected and
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At the end of the experimeni, 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



induration. At the end of the experinent, hair |oss 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 limts of tolerance. At the end of the
experinment, test animals were crucified9and subjected to mnacroscopic
exam nation, the internals were renoved, wei ghted and organ wei ght ratios
were cal cul ated. The studx showed that in test animals, both male and
femal e, WM of tgatthef thp Republia of Gelaius Bo 364 dated MigghB.a2908 @nt Carskicting

t her apeutd|gicdoSt@dic®bOBMg¥ei ght ratios for brain, heart, liver, spleen,

ki dney, adrenals, testicles (ovaries) at the end of study period did not
differ significantly fromrespective nornmal values in general popul ation.

Thus, the res$ﬁic§cy)bﬂfatgélel?eﬁmggteﬁfasadét@whih@(i?@!28{ o4 ddaﬁﬁgpﬁ)éyiseﬁost_ dose
preparation. . . od of. treatnent consi st n at the preparation Is
gi ven as aidﬁfrf%{@gﬁag'remsi ‘?‘l’ffbﬁl?qq‘??ﬁ%mh'@v%{s 6'85183504 "‘@A" z::f“r%Ponﬁ'dpeﬁq., naial fipe
60- day i ikerakal,s A.NOTreasent eofc npdrasit Bisehsdsey abractical akdee Miidisk:vepgshdaood

sanpl es t n.fr the. _ul vein in the norpin our The, cl i, ni cal
st udy of %ﬁ@apﬁg%basrkaﬁ%gﬁe%: acéﬁ%d"iﬁa#"%?&uﬁﬁ &gﬁ"? nf?oé'&t%s‘%ﬁ%%‘—%mff]‘al

of the Repdslately efd Bghartoan 6.9migRk) hdanilclomeldhakseringrmie. pri nci pl es of

Decl arati on of Helsinki, requirenents of international ethic standards and
scientific standards of quality and design of studies involving human

subj ect's, PublTheragelg eftchplpatend! laviebciResetivl are gbfenBellabled. and Order of 9 the
M nistry of Health of the Republic of Belarus No.254 dated Aug. 18, 2000 On
Conduct i ngle? i nical Studies of Drugs.

Treatment efficacy (n=20)

Blood serum cholesterol levels, mM/L
Baseline 7 days post 28 days post 35 days post 65 days post
{(M+m) dose dose dose dose
administration administration administration administration
(M £ m) (M £ mj} (M £ m) (M £ m)
435+ 0.26 467 +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.




Efficacy of the treatnent was determned 7, 28, 35 and 65 days post dose
admnistration. Patients with cholesterol levels up to 5.2 ML are

consi dered nornal (see Okorokov, A N Treatnent of Internal Diseases /
Practical Guide. Mnsk: Vysheshaya Shkol a, Vitebsk: Bel nedkni ga, 1996,
vol. 3, book 1, pp. 19-41), from5.2 to 6.2 ML noderately and hi gher
than 6.2 mM L heavily hyperchol esterinemmc. The results of chol esterol

| evel correction are given in Table 1. Table 1. Treatnent efficacy (n=20)
Bl ood serum chol esterol |evels, mML Baseline 7 -days post 28 days post 35
days post 65 days post (M m dose dose dose dose adm nistration

adm ni st rigfyjop adm ni stration admnistration (Mg (My (Mn (M 4.350.26
4.670.45 5.310.46 3.580.15 3.170.18 P<0.05 for differences between days 35
and 65 and basel Rasultseftieegimestof maderataiaiilypsrchotasterBeanie pdbaotsst r at i ve of
the efficacy of treatnent in patients with noderate and heavy

hyperchol esterinema. 10 Table 2. Results of treatnent of noderately

hyper chol esterinem c patients Patient Blood serum chol esterol levels, nML
Basel i ne—7Z—davs P st-28 r‘lays dag

dose adm AR ati on admi ni st rat'?'%‘?? K rﬁhQ'PPt&fql J:?He'é istration
Baseline 7 days post 28 days post | 35 days post | 65 days post

dose dose dose dose

administration | administration | administration | administration

K 54 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 Biood 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
0. 6.8 3.3 4.6 3.2 1.96

Thus, the applied preparation lowers blood cholesterol levels without causing
toxicity and tachyphylaxis.



K. 5.485854636 P. 5743302846 Table 3. Results of
treatnent of heavily hyperchol esterinem c patients Patient Bl ood serum
chol esterol |evels, mML 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 0. 6.8 3.3 4.6 3.2
1.96 Thus, the applied preparation | owers blood chol esterol |evels wthout
causing toxicity and tachyphylaxis. Il j[Clains 1 The preparation
possessi ng chol esterol -1 owering action, containing an active substance of a
chemi cal origin and a special -purpose excipient, differing by the fact that
it contains aqueous solution of fornaldehyde with 36,5-40% concentration
as an active substance and isotonic solution of sodiumchloride for
injections with 0,85-0,95% concentration as a speci al - purpose exci pi ent at
the follow ng correlation of the wei ghf@mparts: aqueous sol ution of

f or mal dehyde with 36, 5-40% concentration -2-6 isotonic solution of sodium
chloride for injections with 0,85-0,95% concentration - 994-998 ,

1. The preparation possessing cholesterol-lowering action, containing an active
substance of a chemical origin and a special-purpose excipient, differing by the fact that it
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—~8
isotonic solution of sodium chloride for injections
with 0,85-0,95% concentration - 994-998



