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LOW-MOLECULAR DEOXYRIBONUCLEIC ACID (DHA)

OF STURGEDMN MILT, FMETHSD FOR IMA
EXTRACTION, &HD FPHARMACEUTIC
PREPARATION ON THE BASE OF DNA V//
OF STURGCEDN MILT
The present invention relates to biotechnology. medi-
cine and cosmetology and concaerns the low-molecular INA
extracted from milt of sturgeons, a new preparation on its
base and a method fur extraction of 5aid INA., The prepara—
tion according to the invention possesses a uide range of
biclugical activity and can be utilized in the capacity of a
hin;orrector. inhibitor of viral activity, HIV (human
immunodef{iciency virus) inféctian for one, and lesions of
the mucous membrane of various etiology. The preparation
will also be useful as a universal cosmetic sddition in
lotions, creams, dentifrice vater, etc.
It is common knowledge that cytostatic therapry, the
backbone of medicamentous treatment of tumors, often leads
to inhibition of hemopoiesis, even in therapeutic doses [11,

In such cases the toxic myelodepression is registered in

reripheral blood as leukopenia, thrombocytopenia and, fur-
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mnll al so be useful as a universal cosnetic addltlonTHJb creans

dentlfrlce water, etc. It is common know edge t hat cy the
"backbone of medicamentous treatnent of tunors, often | ’ ’ tion of
henopoi esis, even in therapeutic doses [1]. In such c

nyel odepression is registered in peripheral bl ood as Ieukopenla,

t hr onbocyt openi a and, fur- -2- ther,2as anenia [2]. Mel osuppression

concomitant with chemp- and chemoradi ation therapy limts the treatnent
pos- si biTh&N esas r@neeba t el r i KR bPswrpt @55 N igtneamifsangngith

cheao— and chomoradiation therapy limits the treatment pos-
sibilities, raises the risk of becterial infecticns and

l1athal termination 1, 21. Th

3w

range of means used in Cas2
of hematonenesis depression is suf{ficiently wide 73.41. It
includaes transplantation of 55&& marrow, introouciion of
isukoaess, colony-stimelating factors, and such preparations
as splanin, leukogene, pentoxrl, simbpsane and varinus groups
agf vitamins [3-71.

However, transplantation of bone marrow is azoompanigzd
by additional traumatic intervention while introduction of
leukamass may bring about an immune conflict. Pharmaceutic
preparations are little effective and call {or caﬁcpllat‘on
of chemrstherapy.

in searching for new biolngicalliy-active preparstions,
the leukostimulating effect of nucleic acids has been disco-
vered [5~101. The leukostimulating effect of the preparati-
ans based aon high-molecular DHNA produced fram the thyous and
spleen of rats was demﬁnstratéd in vivo {8,101, However,
such preparations exhibit a number of substantial disadvan-
tages, e.g. slow development of leukocytic reaction and

. ahsence of stimulation of bone marrow hematogenesis.

The hemocorrector injected in cases of leukopenia and
agraﬁulacytosis was sodium salt of ribonucleic acid produced
by hydrelysis from yeast [81. In addition to painfulness of
injections, the preparation has the same disadvantages, i.e.
it stimulates leukopoiesis only, is low effective and calls
for cancellation of the course of chemotherapy,

The efficiency was demonstrated of tho preparation con-



R Iefnal termnation [I, 2]. The range of neans useqhk@mgﬁggggg ggaogene5|s

:depression i su ffICIen t,ly wwdn r 3,4}. It :]Lt~ 3h t.
_oibnif tr marrow, ,ntr Rct tvri of lue;cr.;Jash, [uﬂ |ﬂ) I ating
factors, and such preparations s5 slenirP., Ieulrig ei nosnane

and v e " of vitamns [5-72. Howgver, transplantatlon of bone mar r ow
I 5s a2. npani ed by additiornal traumatic intervention while introductiron n

f | eukonmagsimaygha nd ghbaitl cam afDRe estracthd Phamnaeewubifchprepans i . ors
are |i ttle effective and call Jor canceliat | Don of cheiotherapy . !n

5sear chi ngnf aombdwaltiidnl vwgittaldapnarubd cpnepan aasens{. lehkemdéakasd nul ati ng
ef fect of nucleic acids has been disco- vered 18-101. The Ieukostlnulatlng

ef fect or thhnemPoepiosenia 111,

The sodium salt of low-molecular DHA produced from milt
af sturgeons and nat used heretofore {eatures unexpected
biological activities such as effettive stimulation of leuko-
poiesis, inciluding bané marrow hematogenesis, sfimulatiun of
healing the lesions of mucous membranes of various 1oncalira-

- tion and eticlogies, inhibition of viral end micrchiel
activities, particularly HIV infection.

Frior to the present invention, the HIV infection was
suppraessed by nucleotide analogs, e.g. AZT (3-azi-3J-desoxy-
thymidine) £12, 131, However, this preparation is eifective
only at garly stages Df_the disease and, even in therapeutic
doses, is highly toxic wvhich leads in clinical use to comp-
lications (headache, anehia. disorders of gastroenteric
tract) and thus restricts its administration [14,131. Known
in the prior art of treating HIV infection is the administ-
ration of diflugrinated nucleosides [161 which, however,
are little effective, The claimped preparation, according to
the invention, features a high efficiency with respect to
inhibition of HIV infection, and a low toxicity,

| Efficiency of DNA was demonstrated on animal models for
treatment of experimental gastric ulcer L[171.

The preparation based on low-molecular DNA obtained
from milt of sturgeons has demonstrated an unexpectedly high
afficiency with respect to lesions of oral and pharyngeal
mucous membrane of various etioclogy including those reshi—

ting from adminiStration of antibiotics, preparations af



ons Wased on high-nol ecul ar DNl A produced fromthe thymus and spleen of
rats was denonstrated in vivo 8,103. However, such Preparatlons exhibit a
nunber of substantial disadvan- tages, e.qg. slow1deve eﬂi gytlc
reacti on and absence of stinmulation of bone marrow he

henocorrector injected in cases of Ieukpnﬁnla and agra

sodium salt of ribonucleic acid produced by hydrolysis from

addi tion t hamhnfaginess, ond JaaldQnsi;c4 he preparation has the sane
di sadvantages, i.e. it stinulates |eukopoiesis only, i5 |ow effective and

call's for cancelA atgtibd o drh g et cSih P o errinh @riany o fTRRWefddfipncy was
denonstrated of the preparation con- This is the reNacenent sheet 6 SEP

. 3wo has been disclosed in Inventor's Certificate USSR No.
14104584, 1835, CO74021 (04). The method involves homoooni-
zation of milt in a standard c1traue-=e1t buffer, sgperetion

Gi cell nuclel by centrifuging, boaogonization and deproio-—

!1.‘

nizatien with e solution of degecyl sulfete Ne at & tempe-—
falure of T3 U approwimately. The cooled mirture is wigo-
rously mixed vith kieselguhr (15.5 %) and {iltered. The
target INA is precipitated with alcohol in & i:1 proportion.
The high-polymeric DNA is dissolved and subjected to the
effect of sound on a magnetostrictor, and filtered, produ-
cing 0.6 Z DNA in 1710 standard citrate-salt buifer. flso
-knawn is a method for producing DHA from milt of sturgsons
By homogenizing milt, washing it with a physioclogical solu-
tion, ﬁepruteiﬁizing the DNA-protein complex with proto-
subtilin Bacillus subtilis (lnventor ‘s Certificate USSR
Ho. 780444, CO7H21/04).

. Also known in the prior art is a method for production
of DNA from sturgecn milt involving homogenizing of milt in
a standard citrate-salt buffer (0.87% Ma C1, 0.54 sodium
citrate)..centrifuging, deproteinizing in presence of do-
decyl sulfate Na in the course of 1.5 h at &0 C.

Then thg suspension is treated with NHaCl and citrate
Na to final concentrations of 14.4 % and 24 Z, respectively,
-and heated for 1.5 h at 60 C. To separate proteins, the
cooled solution is passed through a column with kieselguhr,
producing & DNA solution(Chemo-Pharmaceutical Journal, 1882,

!‘30 . 7: P s 835_838) .



[11]. The so w-nol ecul ar DNA produced fromm It of sturgeons
and not used tures unexpected biol ogical activities such as
effective stinulation of |euko- poiesis,gincluding bone marrow

hemat ogenesi s, stinulation of healing the |esions of nucous menbranes of
various |ocalizagubieP affh eine! 9hes-c it Rdtiriudirai ¥ &o aorkbdes ofi al
activities, partlcularfy H V infection.

sodium salt of DNA without polysaccharide admixtures. The

s Dat ex t aifi g hbgg gqlgﬁular DNA extracted frommlt of herrings in
conbi nati on m ‘T]m e in case of |eukem a and thronbocytopenia

presence of even small amounts of polysaccharides in the DHA
preparation for medical purpeses is undesirable since it
brings about a pyrogenic effect. Apart from eliminating this
essential disadvantage by producing sodium salt of DRA
without admixtures of polysaccharides, the claimed method
produces the target substance in ths powder fore which is
quite cenvenient both for storage and making various rpharma-
ceutic forms of the preparation.
1. Method {or Extraction af HA
according to the Invention

The claimed method for extraction of INA from sturgecn
ﬁilt involves homogenizing frozen milt in a citrate-salt so-
lution, deproteinizing DNA, denaturating protein, degrading
DNA, separating it from specific admixtures and extracting
the target product, characterized in that DNA degrading
stage is preceded by electrodialysis and/or ultrafiltration.

in a.preferable realization of the process the sturgeon
milt is homogenized in a standard citrate-salt buffer
solution composed of 0.87 % sodium chloride and 0.54 %
sodium citrate. The homogenate is heated at 35-60 C for 1.5
h in preéence of sodium dodecyl sulfate (final concentration
86 %). Then the mixture is treated with Na Cl solution to a
final concentration aof 14.6 % and heated for 1.3 h at 95-40
€. The produced mixture is treated with kieselguhr and
filtered. The resulting solution of DNR is passed through an
electrodializer and/ar ultrafiltration plant. The obtained

solution is treated by ultrasound, filtered, concentrated if



.Prioy to the present invention, the HV infection
nucl eoti de anal ogs, e.g. AZT (3-azi-3-desoxy- thym
this preparation is effective only at early stages

%héePﬁ
Fbmever
and even
in therapeutic doses, is highly toxic which | eads i to conp-

|'i cati ons (headache, anem a, disorders.qf_gastroenterlc tract) and t.hus
restricts its admnistration [14, 15]. Known in the prior art of .treating

HIV i nf ectriemessartyhe g 10 Stat detbiah ofl citid lUeind dhed preclipatiates i[=16]
whi ch, however, are little effective. The clained preparation, according to

the i nvent\da:mgcf aditly €36 & Mploredl ] drawy iw @ dredpec tabdnethigti W0 ,of H V
infection, and a low toxicity. Efficiency of DNA was denonstrated on ani nal

nmodel s f oProddtinantDNd  dax pibmy reendEr dastw.i ¢ ul cer [17].

The salt of INA obtained by the above-described process
features the follcwing properties.

It is a white powder containing at Ieast 80 wt.-% of
native sodium salt of low-molecular DNA produced {rom
sturgeon milf. not over 1.5 wt.~-% of proteins and not over

- 17 wt.-% of moisture.

The molecular weight of sodium salt of DNA is not over
12 kD end its hyperchromic effect, not under 37 X.

The product prepared in accordance with the claimed
method is suitable for medical utilization (market name
Palydan).

2. Forms af preparation

The preparation according to the invention can be used
in different forms for different purposes.

For the purpose of hemocorrection the solution of sodium
salt of DNA is used in the form of injections. The diluent
may be any pharmaceutically-acceptable diluent including
distilled water and physiclogical solution. The preparation
for injection contains DNA in the amount required for exhi-
biting its hemostimulating effect. The preferable content of
DNA in the preparation for injections varies from 1 % to 2 %
since this concentration ensures an optimum pharmacological
effect. The claimed preparation is made in factory condi-
tions by a traditional volumetric-weight method [171. 4
certain weight amount of DNA powder is treated with diluent

to the required volume of the solutibn. Then the solution is
\



The preparatlon based on | ow ol ecul ar DNA obtalnedlhﬁgﬁkﬁ%kme Re geons
has denonstrated an unexpectedly high efficiency wt ons of
oral and pharyngeal mucous nenbrane of various et|ol4 hose
resul- ting fromadmnistration of antibiotics, prepa

heavy nmetal s, and cytostatics. A nethod fo.. produci ng DNA fron1n1|t of
sturgeons has been disclosed in inventors Certificate USSR No. 14-10494,

1936, C074721tE04d, Brermitizéd iandobwasedonugedintczaixds . offhei bl luent
standard citrate-salt buffer, separation
15 preferably distilled water or phrsiological solution. The
resultant solution is a transparent liquid, contains no
mechanical or other impurities. . It is stable and characteri-
zed by long shelf life.

In case of lesions of mouth-and-throat mucous membranes
of various etiologies an efficient solution contains LA in
amounts sutficient for healing them. The preferable ING
concentration in the sclutien is 0.2 teo Z.0%. The diluent
may be, apart from physiological solution and water, any

- ather pharmaceutically-acceptable diluent.

For inhibiting HIV infection, DNA is used in combina-
tion with polyvalent metals (zinc, nickel, cobalt, iron) in
1:1 to 1:1000 proportions.

The metal systems are produced by mixing components
in certain broportions and at different temperatures.

The DNA accaording tao the invention used as a general-
purpose biclogical addition in cosmetics can be utilized in
var ious forms.,

The foundation of face-cream contains glycerine stearate,
distilled monoglycerides or adequate substitutes thereof,
emulsion vax, cosmetic stearin, triethanolamine, glycerine,
per fumery oil, conservants, aromatizer, and water.

Hair lotions are based on aethyl alcshal, solubilizer,
gelling components, glycerine, 1,2-propyleneglycol, aromati-
zZer, and water.

Lotions are prepared by mixing the gelling components
with water then adding the remaining components,

Cream is prepared by a traditional method (i8), i.e. by



~of cail nuclei by centrifuging, honpgenization and deprote- inization wth
a solution of sulfate Ne at a tenpe- nature of 55 hixShecoMasiBaénHReplacel he
cooled m xture is vigo- rously mxed with kieselguhr

filtered. The target DNA is precipitated with alcoho m l aportlon
The hi gh-polyneric DNA is dissolved and subjected to the eftec sound on

a magnetostrictor, and flltered pr odu-— fﬁng 0.6%DNA in 1/10 standard
titrate-sabpﬁﬂﬁﬁ) Al so |s a neth$ﬁ§(u rodu0| front mlt of
st ur geons §§mﬁfrﬁf W @t u- tion
SEB[."T?é”'ﬁ%%%&*@*?ﬁ%ﬁfﬁﬁ 'ex o (togpeR ot u&e%“ﬂ%‘ o .lﬁjc'g';»“ms n i n
the prior @f-dys a nethod for productlon _

The basic components of dentifrice water are ethyl alco-
hol, distilled glycerine, aromatizer, food dyestuffs.
| The dentifrice water is prepared by the traditional method
(18,18), i.e., by mixing components}
3. Studying Toxicity and Mutagenic Activity
af the Claimed Freparation

3.1. The mutagenic activity was studied in three test
systems: |

- on indicator bacteria in Ames test (Salmonella) of
microsames, Ames et al, PHAS, 1873, v. 70, p. 2281;

- by registering chromosomal aberrations in bone marrow
cells caused by the investigated preparation (Ford C., Stain
Technol; 1836, v. 31, p. 247) in a modification (R.M.
Malashenko 1877 and G.N. Zolotarev et al, 1878);

~ by registering dominant lethal mutations induced by
theiclaimed preparation in embryonal cells of mice (Ehling
U.H., Arch. Toxicol., 1878, v. 38, p. 173-185).

In the first test system the concentration of the pre-
paration was 0.1; 1.05 10; 100 and 1000 mka/ml.

In the second series of experiments the solution of the
studied preparation was prepared directly before administra-
tion. The preparation was injected subcutaneously in 0.2 ml
~of NaCl solution in a dose of 5 mg/kg of animal‘s body
weight (3 toxic duses)agﬁ 100 maskg of body weight (100
toxic doses). The control group was injected in the same way

with the same volume of diluent. Identical doses were used



of, DNA from sturgeon mlt involving honbgenizing of mlt in a standard
citrate-salt buffer (0.87%Na O, 0.54 sodiumcitrate);—eenttifuging; -

deproteini zing in presence of do- decyl sulfate Na in h
at 60 C. Then the suspension is treated with NaC and Tté"s h“tﬁas ee"q{e ce%al

concentrations of 14.6 %and 24 % respectjvely, and he at 60
C. To separate protelns the cool ed sol uTiBn™is passed

W th kleselguhrt %d g DNA sol uti on{ Cheno- Pharnaceutlcal Journal
1982, No. 7, 8858 1es, gfegeper 1PeNtRe ahove-cited methods fail to

produce a An analysis of the obtained results has shown that the
studied preparation displays no mutagenic effect in the test
range of doses (from subtherapoutic doses tn 100 toxic do-
ses).-
3.2. Studying the Toxicity of DNA Preparation

The preparation in the ready-made farm (1.3-% solution)
was administerad to animals subcutanscusly or intravenously
one or (ive times with 24-h intervals depending an the
purpose and obiects of the experiment. Tests were made on
male rats F}(SVQ x Cs¥C) and SVA, male and female rats
Wistar and F (AMSY and Wistar), Buinea pigs, English beagle
dogs and chinchilla rabbits. The condition and behavior of
animals vere observed within a month after the end of the
caurse of administering the preparation. |

Within this time, biochemical and clinical analyses of
tlood, clinical analyses of urine were made and the functi-
onal condition of cardiovascular system, etc. was studied,

The toxicity doses ware calculated by the Litgiield and
Wilkokson method and after a month the animals were killed
and subjected to postmortem examination.

The native preparation was injected subcutaneously to
male mice Fy (BVAXC,; VC) weighing 18-20 g in doses .of 1000,
300 and 256 mg/kg.

Hot a single animal perished. Being injected subcuta-
neously, the preparation in all the above doses exhibited no
local irritating effect. The animals endured well the prepa-
ration, and the weight gain did not differ {rom control.

An autopsy discovered no microscopic changes in the



sodi um salt of DNA wi thout Pol ysaccharide adm xtures.  The presence of even

shal | amounts of polysaccharides in the DNA preparatig &4
purposes is undesirable since it brings about a pyroge
fromelimnating this essential disadvantage by pr oduc;”ullE
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target substance in the powder formwhich 1is quite'convenient both for
st orage and graddriyy. vari ous pharma- ceutic forns of the preparation. 1
Met hod for Extraction of DNA according to the Invention The cl ai med net hod

for extracti on of INAdvenous urgiemt ian ©f the weenasadiden fonghe
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in acitrate-salt 50- lution, deproteinizing DNA, denaturati r ot ei
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degrading of the same line was made in the doses of 600, 3

mg/kg (the volumes were, respectively, 0.3, 0.13 and 0.07 ml

paer mause),

The results are summarized in Table 1.

TABLE 1. Studying Toxicity of DNQR Preparation Injected

Intravenously to Hice

Dasa, mg/kg perished animals, Time before

4 death, dayrs
600 0 -
300 o : 0 -
150 . 0 -

It can be derived from the above table that the dose of

600 mg/kg (equal tp 600 therapeutic doses for man) does not

kill animals. The weight gain of the surviving animals did

not differ from control.

The toxicity of DNA complexes with the above-mentioned

polyvalent metals was studied on nonlinear mice weighing &6-7

g by maeking subcutaneous, intraperitoneal and intracerebral

injections in 5, 10, 20, 35 and 50, 735 mg/kg doses. The

animals were ohserved for two weeks after which LDS@

was calculated.

The results of experiments have shown that all the

tested preparations were nontoxic in the range of doses of

5-75 mg/g ragardless of the method of administration,



DNA, separating it fromspecific adni xtures and extracting the target =
product, characterized in that DNA degrading stage is bP n Replaced

el ectrodi alysis and/or ultrafiltration. In a Preferablel . _ t he
process the sturgeon mlt is honbgenized in a standard I ffer
sol ution conmposed of 0.67 % sodi um chloride and 0.54 % sodiumcitrate. The
honogenate is heated at 55-60 C for 1.5 hlin-presence of sodi um dodecyl
sulfate (final concentration 96 % . Then the m xture is treated with Na C
solution to a fiHavesbheahiensiwerefcandu-ted men estedifcs Fy. 5 h at 55- 60
C. The Prodgﬁﬁg mxture is treated with kieselguhr and filtered. The
resulting s Uoh Bistrn) i weishing 220-30fh Pkl atavRIaga zer and/ or
ultrafiltration plant. The obtained solution is treated by ultrasound,
filtered, concent?%tc@54#+ts appear in Table 2.

TABLE 2. Studying Toxicity of DNA Preparation

fAdministered Subcutaneously tg Rats

Group Ko. Dose and administ- No. of animals: Cumulative daose,

ration regimen .perishads/total ma/ka
1 30 ma/kg x 5/24 g 0/15 ) 150
2 & ma/kg x S5/24 g 0715 30
3 Intact control 0/15

Dther investigations included studying the indices of
peripheric blood (clinical and biochemical analyses), taking
an electrocardiogram, determining daily diuresis of rats and
examining the composition of their urine.

. Daily throughout the experiment the body ‘weight of
animals was measured.

The pathomorphoiogical examination was conducted by
killing 35 animals from each group by decapitation on the
14th and 3J0th day after the cumpletinn-of the course. Then
the animals were dissected, their internal organs weighed
and their weight coefficients determined. Pieces of organs
were fixed in a 10-%Z solution of formalin, colored with
hamatoxylin-eosine and subjetted to optical microscopy.

The examination has shown that the preparation is
easily endured by the animals. There were no abnormalities

in the behavior and condition of the animals. Administra-



- 6- necessary, precipitated with alcohol and the precipitate is Washed with
86 % al cohol, dried in a drying cabinet at 40 C, producihi’ghdoiNfssBeenHeNaced

powder form The salt of DNA obtained by the above-descr

features the follow ng properties. It is. a white powder | east
80 wt.-% of native sodiumsalt of |ow nolecul ar DNA produce geon
mlt, not over 1.5 wt.-% of proteins and not over 17 w.-Y. of npisture.

The ol eculeyovwed ghit® fpsathrd 8 St twd dMNA deedhlacONRT by & rain
syndrome,

The animals gainagd weight normally and the weight
caeificients of their organs varied within the limits af the
rhrsiclogicel standards.

Examination of the peripheric blood has revealed no
essentiael changas. Thelnumber of erithrecrtes, nemoglobin,
Jeukocytes and thrombocytes in the test group variecd within
the limits eof physioicgical norms.

Exeminations of the cardiovasculer system besed on ECG
have shown that thz preparation exerts ns pathological ef-
fect on the functioning end electric pracesses in the car-
diac muscle.

Examination of kidney function based on the clinical
analysis af urine héﬁ revealed that the preparation hes no
nephrotoxic effect.

The results Df investigations lead to a cnnclusioh that
the préparatiun, eveh in large doses, is nontoxic and well-
tolerated by animals. |

4. Administration of Preparation in the Capacity
of a Hemocorrector
4.1. Experimental Investigations

The hemocorrecting prnperties of the preparation have
been disclosed on animals (mice, dogs) under the conditions
of experimental leukocytopenia caused by cytostatics.

In the first series of experiments the Engliéh beagla
dogs weighing 11.5-15.6 ko were used. Aplasia of hemogenetic
tissue vas caused by peroral admini%tration af myelosan in a

single dose of 19 mgs/kg. The sodium salt of DMNA was adminis-—



.12 kD and its hyperchrom c effect, not under 37 % .The Product prepared in
accordance with the clainmed nethod is suitable for nmedical utilization

(mar ket nanme Pol ydan). 2. Forns of preparation The preparation according to
the invention can be used in different forns for different purposes. For
the purpose of henocorrection the sol uti a of sodiumsalt of DNA is used in
the form of |nJect|ons The diluent may B& any Pharmaceuti cal | y-acceptabl e
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preparation Tor imnjection con the -amount uirréd for exhi -

DITING | 1S maoAs e RE AL LY anBn 9 el f%a%lrgdw%%rct%%'n the
n

preparatio i njections varles ron1 ot o
mrelosan. The cumulative doses of DNQ were, respectively, 20

mg/kg and S0 mos/kg. Diogs in the control group received 10 ml
each of physioclogical sclution at the seme dates. After 3,
7., 14, 21, 28, 42 and 48 days f{rom the bsginning of the
experiment the number of levkocyies in peripheric bilcod snd
the content of karyvooytes aflthg bonp mar-row in stornzl
runctates uere.determined.

-

The results of experiments are summarized in Taeble 3.
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in case of |esions of nouth-and-throat nucous nenbranes of various
efiologies an efficient solution contains DNA in annuntEmsﬂkﬂTbsbmnR
heal i ng them The preferrable DNA concentration in the s
2.0% The diluent nay be, apart from physiol ogical soluti any
ot her pharnaceutical | y-acceptabl e diluent .44FQr inhibiting H'V infection,
DNA is used in conbina- tion with polyvalent netals (zinc, nickel, cobalt,

iron) in 1:1 to I d10Q AP dthe HRGUTER@d %b%ﬁﬁ"i& ARB P ERRHFAG Y

m Xi ng conponents I n certain proportions and at different tenperatures. The

DNA accor di pattitrt e Idheatidaen HaSe bratchtoahend a Padleas Peduediicd of
addition in cosnetics can be utilized in various forns.

leukocyte content in peripheric blood and of karyocytes in

the bone marrow.

The.cnntent of leukocytes and karyocytes in control
animals remained low up to the 28th day of the experiment eand
began to be slowly restored after the 42th day but failed to
reach the initial level to the end of chservation, on the
48th day.

Introduction of the sodium salt of IMA brought about an
essential change into the picture of toxic actiaon af the
crtostatic and favored the faster recovery of the content of
bone marrow cells and leukocytes. Thus, after administration
of sodium salts of DNA in cumulative doses of 20 and 50
mg/kg leukocytopenia in both groups proved to be not so
deep.

The tendency to the recovery of the number of leukocytes
in peripheric blood was observed already on the 21st day of
the experiment vhile by the end of observation period the
level of leukocytes practically returned to the initial va-
lue. A similar picture vas observed in the recovery of
karyocyte content in bone marrow.

Thus, in this series of experiments on dogs it was
shown that the sodium salt of DNA in a cumulative dose af 20
mg/kg and, most conspicuocusly, in a 30 mg/kg dose contribu-
tes to speedier recovery of hematogenetic indices in case of
hemopoiesis suppression caused by the cytostatic myelosan.

The second séries of experiments was carried out

on male hybrid mice F4 (CBAxSs¥ BS) weighing 18-20 9.



The f:oundati on of face-cream contains glycerine stearate, distilled

nmbonogl yceri des or adequate substitutes thereof, enulsion wax, cosnetic
stearin, triethanol am ne, glycerine, perfumery oil, conservants,

aromati zer, and water. Hair lotions are based on ethyl alcohol,

sol ubilizer, gelling conponents, glycerine, 1,2-propyleneglycol, aromti -
zer, and water. Lotions are prepared by m ¥¥ng the gelling conponents with
wat er then addi ng the remaining conponents. Creamis r%pareg_bx a
traditional hEtRBENEAgYyas|Causey oy ﬁ?%iﬂgiF%f%QgeﬁﬁFtéﬁé?5$W%@%s¥“ENA i s
added to thepg;?%g%eally in single doses of 200 and 2735 mg/kg. The

sodium salt of DHA was injected subcutaneously by single
shots in doses of 1390 and 30 mg/kg and on the Jrd, 3th as

7th dars a{ter:cyclophnsphane injection. On the ist, ard

e
(2]

i

~

i

s

Lt
4

Sth, 7th, 10th, 12tnh, i4th, i7th, 2ist and 23th

total number of leukocytes in perirpheric blcood was celert

nag in the Goryaev chambar, The results of ths esperisan

arg summarized in Tahie 4.

it is szen {rom Tahle 4 that the maximum cytopanic

efiect aftar'intrecuctiun of cyclaphnsphane'is evolved o

3rd day while the number of cells is recovered on tha 7t
- day. However, on the 12th~13th day there occurs & secahd

s0 doeep raduction of the number of leukocyties.

This:Sheet Has Been RTlaced
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. mass. under certain conditions (tenperature, pH, adding sequ-..ence). The .
basi ¢ conponents of dentifrice water are ethyl alco- hoI dlstllled

gl ycerine, aromatizer, food dyestuffs. The dentifrice by
the traditional nmethod (18,19),. i.e. by mxing conpone I
Toxicity and Mutagenic Activity of the Clainmed Preparati

mut agenic activity was studied in three test systens: - on |nd|cator
bacteria in Ares test (Sal nonella) of mcrosones, Anes et al. PNAS, 1973,
v. 70, P. 2281; - by registering chronosonal aberrations in bone nmarrow

cells caused byrddies ipVesid iy Pf SR (TP HbdapcidAld) in Mice
whoen Using Claimed Preparation agzinst
Cytopenie Caused by Single-Shot fdministraticn

of 200 mo/kg of Cyclophasphang

- o e e e - s o

thou/cu mm)

.

Mumber of lQJHDE)tE" in peripneric bloong

— e i e et i s ot e it e Gl

{mk/ka) Duration of exgeriment, dars

- s o o e e e e e s P

e

g 10 1z

i
Al

Control 13.8+ 2.42+ 4.46% &.8Bx B.34: 7.58+ 5.84+ 6,382
.(U/D DHAR) 3.4 0.27 1.04 2.86 0.77 .65 G.65 2,31
Na 30

(single- 13.1+ 2.462+ B.26% 8.845¢ 7.35+ 8.74+ 5,02+ 8,24+
shot ) 1.2 0.4 1.8 1.7 1.04 Q.38 2.42 4.73

DNA 150
(single- 12.1% 1.8 6.38% 8.56+ 7.82+ 7.7+ 7.88+ 7.52+
shot) 2.5 ©.7 0.7 1.2 0.82 1.81 1.37 1.37
DNA 150 |

{on Jrd; 11.6+ 2.443 6.98+ 10.5+ 11.64+ 8.84+ 7.96+ 8,86+
Sth and 2.36 0.55 1.54 1.82 2.36 2.36 1.43 1.8
7th days)

Administration of 1350 mgrska of DNA cn;the 3rd, 3th and 7th
day achieves a maximum stimulating effect. 2-3 days after the
first injection of INA the number of cells returns to the

background level before infroduttion 0f myelaosan while on thoe



Techmol ;  199§is Sheet It Bedn Re 4;3 in a nodification (A.M Ml ashenko 1977 and
G N. Zolotar - by registering dom nant |ethal mutations

i nduced by th Imm“s tl aration in enbryonal cells of mce (Ehling U H.,
Arch. Toxi col®. P. 173- 185) _In the first test systemthe

concentration of the pre- paration -was 1.0; 10; 100 and 1000 nkg/m .
In the second series of experinents the sorutlon of the studied preparation

was prepar egitlneehl uabetﬂéenaﬁlabﬁl gr aezﬁsoaea&fﬁss P& ERE% maneweéeu@hact ed
subcut aneously in 0.2 solution in a dose of 5 ng/kg of aninma

o e Sen ol s e e S ot
tors, DNA does not cause any compensating reduction of cell
number after hemdstimulation.

On the whole, the analysis of experimental materials
leads to the {ollowing conclusions,

A5 distinct from the known preparétion conteining
yeast RHA, administration of the claimed preparation speeds
up the recovery aof the leukocyte number in peripheric biood
and increases the number of karyocytes in tha bone marrow.
One injection of DNA preparation is sufficient for producing
the stimulating effect while the use of RNA yeast achieves
the desired effect only after a 10-days’ tfeatment. Unlike
the RNA yeast, the claimed preparation does not cause com-—
rpensating reduction of cell number after hemostimulation.

4.2, Clinical Investigations

- The clinical investigations of the claimed preparation
have been carried.out in oncological patients in connection
with inhibition of hemopoiesis caused by chemoradiation
therapy. The observed group consisted of 30 patients within
a 6-14-year age bracket suffering from lymphosarcoma,
lymphcblastic leucosis, etc. Treatment with crtostatics and
radiation ceused the development of leukopenia (100 to 1500
per cu.cm of blood),.

The course of treatment included the preferable use of
0.3-2.5-%Z solution of low—muleculér DNA produced from the
milt of sturgeons. The doses and number of injections were
varied in accordance with the course of the main ailment.

The most preferable was the dose interval from 7 to 35 mg/kg



Wi th the sane volune of diluent. Identical doses were used in the 3rd
series of experinents. An analysis of the obtained results has shown that
t he studied preparation displays no nmutagenic effect in the test range of
doses (from subt herapeutic doses to 100 toxic do- ses). 3 .2. Studying the
Toxicity of DNA Preparation The preparation in the ready-nmade form (1.5-%
sol ution) was adm nistered to ani mal s subt8@taneously or intravenously one

or five ti i.th 24-h [ntervals depending. on the purpose and objects of
t he experiggﬁF&y?Bgté aéﬁéfﬁﬁaelﬁﬁrgase of leukocytes after 1 or 2

injections,

This Sheet Has Been Reili,lced




-mal e>rats [err] (SVA x [err] and SVA, male and fermale rats Wstar and F
(AMBY and Wstar), Quinea pigs, English beagle dogs and chinchilla rabbits.
The condition and behavior of animals were observed within a nonth after
the end of the course of administering the Preparation. Wthin this tine,

bi ochem cal and clinical analyses of blood, clinical analyses of urine were
made and the functi- onal condition of earldi evascul ar system etc. was
studied. The toxicity doses were calculated by the Litgfield and W1 kokson
met hod and af t er Thenmasi litife cdfniimvles biged ikknis| edearbesepted: dg flgble 5.
post nort em exam nation. The native preparation was injected subcutaneously
to male mice [err] Tedlq SvCPraeimjiion@ 18lemgognpaigod Bs0pEC1694ca300 and

250 / kg. -
mor e Fatients Treated by Chemoradiation

Therapy with Administration of Polydan

Approximate Dynamics of leuko- Basic Time {or Compansa-

plan af penia course norma- ting re-
ND. treaztment —— - of che- liza- guction
af ' before after mothe- tion af cell
pts adminis—- admini- rapy of nUEnor
tration strati- homo-— gfter he-
of pre- on of gene-— mastimu-
para-— prepa-— 5is lation
tion ration
3O COPP,CVPP, 100~ 430- full 2-3 none
noPP 1300 3000 course days
and/or
-Pharma—
rubicine
COPP,CVPP, do | do do do do
DOPP and
radiation
therapy
Pharmo- do do do do do
rubicine
and radio- ' | o o
therapy . This Sheet Has Been Replaced
[




Not a-single animl perished. Being injected subcuta- neously, the
preparation in all the above doses exhibited no local irritating effect.
The ani mal s endured well the prepa- ration, and the weight gain did not
differ fromcontrol. An autopsy discovered no mcroscopi c changes in the

- 10 - organs. Intravenous injection of th§ preparation to the mce of the
same line was made in the doses of 600, 300 and 150 ngy/ kg (the vol unmes

were, respegit¥el ¥opP- 3 cDcigrABY:RaRE, "hnPBL i APYSPEdnisalcn
procarbazine
CVPP - crclaphosphene, vicblastin, prednisclen,
procarbazrine

LOPP - dopane, ancovin, prednisclon, procarbazine
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but also e pronounced influence upcn norcelizatior of megs-
karrocriic hamogenesis {Table &).
le &. Drnamics of HMyeloarem (%) with

fdministration of Pclydan

No. Hyelogram Before ad- Alter admi- Morm
indices ministra- nistretion
tion
i Neutrophnilic - . 14.0 7.0-12.2
myelocytes
2 All cells of 47 .5 52.5 37 .1-66.3
-granulocytic |
excrescence
3 Lymphocytes 34.0 21.0 4,3-13.7
4 Plasmohlasts 1.0 - -
5 Polychroma- 0.3 1.0 8.9-16.89
tophilic
normocytes

6 Maturing
This Sheet Has Been Re
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+The results are summarized in Table 1. TABLE 1. Studying Toxicity of DNA

Preparation Injected Intravenously to M ce Dose, ng/kg Peri shed
ani mal s, Time before % deat h days 600
0 300 -0 150 0 It can be

derived fromthe above table that the dose of 600 ng/kg (equal to 600
t herapeutic doses for man) does not kill @apisals. The weight gain of the
surviving animals did not differ fromcontrol. The toxicity of DNA
conpl exes with thetlabove-nenti oned pol yval ent @eBal s was st@die@.®n
nonl i near m ce wei ghing 6-7

ryocytes

~3

Leukoery- - 2.2 2.1-4.5
thiroblastic

ratio

Thus, the claimed preparation exhibits not only a

ieakostiauiating 2fifact by far more intensive than that of

the previcusly-knnun preparetion but alsg an ability unknow

heretofore to stimulate the hone marroy homogsnesis.
Moreover, unlike the preparatinne of the prier grt

level, we have unsxpectedly discovered an ab;eqce of the
rhase of compensating reducticon af cell cguentity after
hemostimuation. An impartant advantage of the pragparation
accoraing to the invention lies in the possibility f{or
clinical continuation of the main treatment course, i.e
there is no necessity for canceling the chemo-radiotherapy
which is a governing factor in treating malignant diseases.
A comparative characteristic of the known preparations
used in chemo-radiotherapy and of the claimed preparation

appears in Table 7.

Has Been Re‘laced
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-g by+maki ng subcutaneous, intraperitoneal and intracerebral injections in
5, 10, 20, 35 and 50, 75 ng/kg doses.

The ani mal s wer e ob$kis Sieet HapBeeh Replaced
weeks after which [err] was cal cul ated. The results of ex'pjr‘“uﬂmnu :
- s

shown t hat all

the tested preparations were nontoxic in th
of 5-75 ng/g regardl ess of the nmethod of adm nistration.

nvesti gati ons

were conducted on nale mce [err] (ANBUW?ZN%tar) wei ghi ng 220-250 g on an

aver age.

The results appear

Preparation

in Table 2. TABLE 2. Studying Toxicity of DNA

Table 7. Comparative Characteristic of Hemostimulating

Mrelodepraession

Preparations used in Chemo-radio

Preparation Administ- Effect Complicati-
ration ons
plan stimu- stimu- stimu-
lati- 1lati- lati-
“on of onaf on of
leuko Bone throm-
poi- marrow opoi-
esis hemo- e5is
cene-
sis
Granulo- 3 mg/kg ++ ++ - Anorexia, fe-
crto-mac- per day ver, vomiting,
ro-phago- for 20 leukocytosis,
colony- days or secondary
stimula- leukopenia of
ting pancreas and
factor liver
GM-KFS
Sodium 0.5-3 mml + - - Painfulness
nucleina- of 2-3 % during
te (reast solution injection
RNA) 1-2 times

a day for



‘Admi ni st ered Subcut aneously to Rats G oup No. Dose and adm nist- No. of

ani mal s: Cunul ative dose, ration regi nen peri shed/t ot al ng/ kg 1
30 ng/kg x 5/24 ¢ 0/ 15. 150 2 6 mg/ kg x 5/24 ¢
0/ 15 30 3 I ntact control 0/ 15 O her

investigations included studying the indigges of peripheric blood (cllnlcal
and bi ochem cal anal yses), taking an el ectrocardi ogram determning daily
diuresis of rats and exap rHd\g t he conposition of their urine. Daily

t hroughout the experinment the body weight of animals was neasured. The
pat honor phdity i fredorexamdgiaid @ was canduct ede4dby kil I ng 5 pgagigral s from each
group by decapitation on the

ing to in- shot, S ml
vention of {.5-%
splution

nies of grandlocytes and macrophages is the most ireguently
usea hemocorrectar in leukopenias resulting from chemo-
radiptherapy.,

The use of both said preparations involves cancelling
the course of main antitumoral therapy.

A comparative characteristic of the leoukostimulating
effect of the preparation based on high-molecular DNA from
the thymus ahd spleen of rats and of the claimed preparation

on animal models appears in Taehle 8.

nnnu \i‘ii\ﬁifi‘ i



-14th» antd 30th day after the conpletion of the course. Then the animals were
di ssected, their internal organs weighed and their weight coefficients

det er mi ned. TRis@a@sHBBeor were fixed in a 10-X solution of formalin
colored with . si ne and subjected to optical mcroscopy. The
exam nation h t he preparation is easily endured by the

ani mal s. Ther re no abnormalities intd -behavior and condition of the
ani mal s. Adm ni stra- tion of the preparation was not acconpani ed by a

pai n syndrone. The aninmals gai ned weight normally and the wei ght
Table 8. Comparative Characteristic of Leukopoiesis-

Stimulating Pressrations (used oo animels)

Characteristic of Time {or reaching Effect on bono
DG preparation, initial level of marrow hemo—
administration Isukocyies genesis

plar

Freduced from 15-25 days : None

thymus and splieen
of rats. 2 ma/ka,
4-3 injections
(for rats?

Sadium salt of | 8-21 days Simeltanesus

DA produced atimulatién
from sturgson of bono-marrow
milt. hemogenesis

Dopgs: 20-50 ma/kg,
two injections.
Mice: 30-130 mg/kg,
one, three and

five injections

The data of experiments and clinical investigations
testify to a highly effective hemostimulating effect of the
claimed preparation in combination with its nontoxicity end
nonmutagenicity which renders it quite suitable for clinical

employment as e hempocorrector for a wide rance of epplicati-



changes. The hrocyt es, nenogl obin, | eukocytes and _

t hr ombocyt es i oup varied within the limts of physiol ogica
norms. Exam nations of the car di ovascul arc#gyst em based on ECG have shoen
that the preparation exerts no pathol ogical of- fect on the functioning
aid el ectrisnpriocessedy i mthesgatf < eopdiss| tn dexadi diidon pft kdiney
function based on the clinical analysis of urine has reveal ed that the

pr epar at i onc#asecthdnephendoxadiefliecapy Tinet rebsh t 5n afadinlasiigsl | ons | ead

to a conclusion that _ _ .
medicing, radiation sicknesses and in cother cases associated.

’coeff|C|ent varied wthin the limts of the physiol ogical
st andar ds. Wﬁmﬁeeﬂ ?‘ﬁul%de peri pher blood has reveal ed no essenti al

with daviations of blood formula.
2. Administration of the Preparation as a HIV

Infoction inhibitor

by tho =s0dium salt of BHA proadu-pd from =tusgoon mitd o in

iron) in @ ratio fram 1:1 te $1:1000. The preparaticon can be
administered by subcutaneaué, intraperitoneal and intranasal
'mathsds or into the cerebrospginal canal, depending on the
{form of the disease, in therapeutically-equivalent doses.
The antiviral effect achievéé in different forms of admini-
stering the preparation is vital for various clinical forms
of AIDS - pulmonary and gastroenteric with damage to the
central nervous system. [1431, High efficiency of the prepa-
ration according to the invention in inhibiting thz HIV
infection was discovered in the following experiments,

HIV in the cell culture systems was inhibited by the DNO
complexes in tambinatian with zine, cabalt, nickel and iren
at various concentrations of components. Azidothymiding
manu factured by the Welcome Co. was used for compariscn. The
antiviral activity of preparations was assessed by the
methods recommended {for this purpose by the World Health
Organization [20, 211. For this purpose we used the cultures

af inoculated cell lines SEM and MT-4. The cells were



sthe preparation, even in |arge doses, is nontoxic and well- tolerated by
animals. 4. Admnistration of Preparation in the Capacity of a
Henocorrector 4.1.. Experinental |nvestigations The henocorrecting
properties of the Preparati on have been disclosed on animals (m ce, dogs)
under the conditions of experinental |eukocytopenia caused by cytostatics.
In the first series of experiments the~ER§l irsh beagl e dogs wei ghi ng
11.5-15.6 k re used. | asi a of henbgenetic tissUe wag caused by Peroral
adm ni straFﬁ&%ﬁSfadrTﬂEI 8s& nFHﬂBFéFA@PeOgoée B8-950H9rkE. TRelisdPemm salt of

DNA was adm ni,s-
_ T1 inl of PPH1 1640 with 10-% {etal serum of calves, 300 mga/ml

of glutamine, 10Q mka/ml of heptamicine and grown in the
form of a suspension. The vital activity of cells was
checked by coloring them with a 0.4-% solution af trypan
blue. The virus sources were strains HIVW/IVS and HIU'— i
HTLVW/T11B.

fhg suspension aof cells was placed intc Z24-hole
boards, treated with different doses of the preparation and
infected with HIV, The multiplicity of infection was 0.01
TCDgso per cell. Then the cultures were incubated at 37 C in
the atmosphere containing 5 % €0y at a moisture content of
88 % for 3-7 dars before determining the cytdpathic effect
of the virué'cn the cell culture.

The formation of viral antigén was assessed by immuno-
fermental analysis.

The resulfs are agiven in Table 8.

is Sheet Has Been Reﬂlaced
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- 13'- tered subcutaneously in single doses of 10 ng/kg and 25 ng/ kg tw ce
on the 3rd and 7th days after injection of nyel osan. Thé curul ati've doses

of DNA were, respectively, 20 ng/kg and 50 ng/kg. Dogs qﬁmgmgjggggﬁgklggpup

received 10 ml each of Physiol ogical solution at the sawqmm ﬂuﬁﬂl
t

7, 14, 21, 28, 42 and 49 days fromthe beginning of the
nunber of | eukocytes in peripheric bl oodZ2fnd t he conten

of the bone marrow in sternal punctates were determ ned. The results of
experinments are summari zed in Table 3.

Table 8. Efficiency of Inhibiting the

HIV Infection

Prepa—- DHA-metal HNo of Data of immuno- Critotoxicity

ration ratios of syncy- enzyme analy- S

COmpPO- tia, 5is No of Vitaeli-
nents, Z of - - cells ty of
msles virus aptiﬁal mg/mg per | ml celis,
cent- density of cul- Pl
rol ' tural
liquid
10
DNA/ 1:1 ; - - - -
Zn 4:9 L - - - - -
3:10 25 - 0.25  0.83 68
0.3:350 33 - 0.30 0.88 81.2
1:1000 70 0.487 - 0.86 84.3
1:1100 100 0.397 - 0.89 86.2
DNA/ 131 - - - - -
Ni 4:9 - - - - -
3:10 3) - 0.1 0.82 71,0
0.5;350 0 - over 0.86 78.0
2.0

1:1000 &8 - aver 0.83 84.3
2.0

1:1100 100 0.607 - 0.88 87.3

DNa/ 13t - - - - -



myel osan has br radi cal reduction of |eukocyte content in

peri pheric blo cytes in the bone marrow. The content of

| eukocyt es and karyocytes in control animals remained | ow up to the 28th
day of the experinent and began to be slogwy restored after the 42th day
but failed to reach the initial level fo%Bh& end of observation, on the
49th day. lntroductjon of the sodiumsalt of DNA brought about an essenti al
change i nt &% he pi'¢ture of foxic acfion of tRe cytostatic and favored the

- 14 - It fol irmy\sleétmnBthBeﬁtﬁjl ated results that adm nist- ration of

faster recovery %Elbhe contggt of 0. 199 _ 0.85 =0 4
€.5:3250 15 0.184 - 0.84 87.1
121000 &5 0.414 - 0.582 75,3
1:1100 100 G, 363 - 6.87 g2.1

DHA/ 1:1 - - - - -

Fe 4:8 - - - - ~
210 O 06.103 - 0,87 72.3
G.3:330 G 0,247 - .85 82.1
121000 34 0.482 - 0.87 81.7
1:1100 100 0.383 - 0.835 84.5

AZT 8 0.031 0.1 0.61 50,2

(azi-

dg-

thy-

midi-

na)

Virus 160 0.602 over - -

cont- 2.0

rol

Cell 0 0.087  under  0.81 86.3

cont- 0.1

rol |

It can be seen from the Table that introducticn of the
BNA-matal complex into the cultural medium is accompanied by
inhibition of HIV infection. The optimum INA-metal relation
varies from 1:1 to 1:1000. The virostatic effect is combined

with a low cytotoxicity. @s distinct from the claimed



bone marrow cells and | eukocytes. Thus, after adm nistration of sodium
salts of DNA in cunul ati ve doses of 20 and 50 ng/ kg | eukocytopenia in both
groups proved to be not so deep, The tendency to the recovery of the nunber
of | eukocytes in peripheric blood was observed already on the 21st day of
the experinent while by the end of observation period the |evel of
| eukocytes practically returned to the-i@@imal va- lue. Asimlar picture
was observed in the recovery of karyocyte content inqgﬁne marrow.. Thus, in
e

this seri el diaAiing JiRidgsl tur e Pashdiih Witk Ale PESRAIASATY of DNA
tose cont r (SNA% Ut SO Y SR o R SGUREAE ARBICHE A case of
effect, _
Then toxicity of the preparation eccording to the
invention was investigated on experimental animals.
Tests were made concurrently with all four trees of the
preparation in coﬁparisan with-aziduthfmidine in 3, 16, 20, 35
and S0 mo/kg dosss. Investigations of texizity of the four
types of the preparetion and ezidothyamidine were concucted
on nonlinear white mice weighing &~7 g with aroparations
administered in different doses in the form af subcutaneous,
intranasal, intraperitoneal and intracerebral injections.
The animals were kept under aobservation f{or two weeks and
calculations were made by the Curber method. The Lnﬂyas
determined as a dose of the preparation causing death of 30Z
of animals. |

The results of toxicity investigations of these prapa-

rations are summarized in Table 10.

This Sheet Has Been Replaced

(IR




-henopoi ési s suppressi on caused by the cytostatic nyel osan— The-second - -

series of experinments was carried out on nmale hybrid ”&ﬁ?lk

wei ghi ng 18-20 g.

cycl ophosphane intra- peritoneally in single doses of 2
The sodium salt of DNA was injected subcutaneously by si

- 15 - Cytopenia was caused by ad-mc,m

doses of 150 and 30 ng/kg and on the 3rd,3%th and 7th days after

cycl ophosphane injection.

17th, 21st and 25th days the total
bl ood was determ -

On the 1st,
nunber of

i

3rd, 5th, 7th, 10th, 12th, 14th,

| eukocytes in peripheric

Table 10. Toxicity end Anti-HIV Activity of

INA-metal Complexes at Dif ferent

Modes of Qdministretion

'Nn. Prepa- Method of ad- Dose, ma/kg Qty of
tion nistration sSyncy-
] 10 20 33 ag 73 tia, %
1 BNA/ intracerebral 676 6/6 6/6 6/6 6&6/6 6/6 33
Zn subcutaneous b/6 b/&6 6/6 b/6 &/6E b6/6 23
intraabdaminal &/6 6&/6 6/6 6&6/6 6&6/6 6/6 25
intranasal b6/6 &/76 b/6 b&/G& b/&6 676 25
2 DRA/ intracerebral 6/6 6/6 6&/6 6/6 &6 6/6° 13
Ni subcutaneous 676 6/6 /& b6/6 b/6 &/6 i3
intrasbdominal &/6 676 6/6 &/6 6/6 &/6 13
intranasal 6b/6 6/6 &/6 b/6 676 6&/4 15
3 DNA/ intracerebral. 676 &/6 b6/6 b4 b6/6 6/6 J1
Co subcutaneous b/6 b&/6 676 b/6 /6 b6/6 32
intraabdominal &6/6 676 6/6 6/6 6&6/6 6/6 33
intranasal b/6 6/6 6/6 &/6 /6 6/6 31
4 DNA/ intracerebral 6/6 6/6 6/6 &/6 6&/6 676 -
Fe  subcutaneous &/6 6&6/6 b/6 &/6 6&/6 b6b/6 -
intraabdominal &/6 676 6/6 6&/6 &/&6 6/6 -
intranasal 6/6 &/&6 b&/6 b/6 b/6 &/6 -

3 AZT intracerebral 6&/6 6/6 6&/& 6b/6 &/6 6&6/6 10
(azido- subcutanzous 6/6 6/6 6/6 &/6 &/6 6/6 -
thymi- intraabdominal &/6 &/&6 6/6 6&/& 6/6 &/6 -
dine) intranasal -6/6 6/6 6/6 b/6 b/6 &/ 73



ned in the Goryaev chanber. The results

Table 4. It is seen from Table 4 that th
i ntroduction of cycl ophosphane is evol ve
of cells is recovered on the 7th-th day.
there occurs a second, not so deep reduc

TABLE 4. Dynam cs of Recovery of annpﬁié% en .
Quiopenia, caysed by g pol g7 8nof Adn n st 3L on,gf, 200

Preparation agaLnst

d on the 3rd day I er
However, on the

tion of the nunber of |eukotytes.

IS in Mce when Using d ained

(Ca) nax?nﬁ);qpf;][ g‘égﬂs et aifﬁgﬁ{ﬂl tg‘grl n

mg/ kg of Cfcl Bpfdsph
cebo subcutaneous 6/6 &/6 &/6 &/6 /6 6/6 100
intraabdominal &6/6 676 6/6 6/6 6&/6 bG/5 100
intranzsal &7 /6 &/8 5785 &r& B/E 100
Note, Nume?atar - guantity of surviveg rice
Denominator - quantity cof infeciess aice.
D can osz 0 the Table that 21l tha Tiep fepps of oo

preperation, regerdliess of the deose, proved (o e nontxaic

for the wvhite mices vweighing 5~7 o in case of subovtangous,

rd

intrenasal and intrashdominal administration (chservaiicon
term 2 weeks). At the same time 580X cof mice perished vhen
the 30 ma/kg dose of DNA was exceeded. Azidothymidine also
resulted in mortality of 50X of mice after intraceresbral
introduction in doses varying from 10 to 30 me/kg gf ani-
mals’ body weight. It should be noted that the investigated
preparation complexes, whatever the method of administra-
tion, retain the antiviral activity while in case of AZT it
is ﬁore canspicuous in case of intracerebral, subcutanecus
and intraebdominal injectiéns.

An analysis of experimental deta testifies definitely
to a pronounced enti-HIV activity of the claimed preparation
in combinaticn with its low toxicity regardless of tﬁe
method of injection.

6. The antiviral activity of DNA-metal complexes was
also investigated with respect to the influenza virus,
adenoviruses and herpes virusés. using the conventional
methods (Mc. Carley J., Biochem.J. 1883, v. 224, p, 281

Wigand R. et al, Entevirology, 1882, v. 18, p. 168; Allen



: . Been Replaced
‘Number of (T8 peet o ri pheric blood (thou/cu mm [err] Adm nistration
of 150 ng/ kg “ 3rd, 5th and 7th day achi eves a maxi num
stinmulating o z- ays after the first injection of DNA the nunber of
cells returns to the background | evel before introduction of nyel osan while
on the - 17 - 7th-1Oh day the nunber 88 eells reaches a maxi num
exceeding said level. It should be noted that, unlike other henobcorrec-
tors, DNA dBeB-mofusiude HaY.cBREeni8BBngvs efitict? on263 ) ceThenaghbainatt er

hennstinulatign. .
data are presented in Table 11.

Table 11. Investigation of Viral Activity aof

DA-metal Complexes

Trpe of virus System used _ Z of virus grouwth
inhibition (sve-
rage datsa)

Influenza virus Culture of chickens’ Z21-24 %
embrios

Adenaviruses Culture of Hela cells 23-32 %

Herpes viruses Culture of Hep-Z cells 453-60 Z

This Table shows that the complexes ensure a sufficient
- antiviral effect, most conspicuous in herpes virus,
7. Stimulating Healing of Lesions
of Mucous Membranes

The efficiency of nucleic acids in healing the lesions af
mouth and pharynx mucous membranes has been unknown herstofore,
The claimed preparation exhibits a possibility of stimulating
the healing of lesions of the mouth and pharynx mucous membranes
of vafious etiologies. Most crucial today is the problem of
healing the mucous membrane lesions of the oral and pharynx
cavity which are f{requent complications after local and
parenteral administration of antibiotics, preparations of
heavy metals, and cytostatics [22-241,

‘Investigations of DNA.according to the invention within

a broad range of concentrations (from 0.2 to 2.0 %) have



‘On the whol e, the analysis of experinental materials Hﬁa§§ t he o f

| Lowi n
conclusions. As distinct fromthe known preparation co ea'asgwnRe%mﬁﬁA, )
adm ni stration of the clainmed preparation speed5 up th% Hﬁmmmﬂ Iihe
| eukocyt e nunber in peripheric blood and increases the ocytes
in the bone marrow. One injection of DNA preparation is sufficient for

producing the stimulating effect whiletRs ose of RNA yeast achieves the
desired effect only after a 10-days' treatnment. Unlike the RN% st, the
cl ai med pr fREARFERRR LR e LAl h NS FTRF AT &G o' 6 ?c/grﬂ'fg number
after henostinulation. 4.2. Clinical Investiqgations Ihe ﬁLinicaI

i nvest i gat i PR (HRNEERERABLORR JAHY | o Wi SHMALACRACTT,

oncol ogi cal pail;ggs?éghfggng té?fhical investigations of the effect of

the DHA sodium salt solution on the dynamics of medicamentous
damage to the mucous membrane of the oral and pharyngeal
cavity are presented in Table 11, The main diseases of 48
.cbserved oncological petients were lymphosarcomsa, histio-
eytic safcama, acute leukosis, lymphogranulomatosis.

The patients were treated with chemctherapeutic prepa-
rations, such as methatrexate, vincrysgin, prednisclon,
etc.

On the 3rd—5th day of polychemotherapeutic treatment
symptoms of stomatitis and gingivitis were observed in the
oral and pharyngeal cavity of the patients.

Examination has revealed hyperemiz and edemas of the
mucous membrane in the oral cavity; numerous elements of
aphthosis covered by white patches and acutely painiul.

Taking of ligquid food was difficult, that of solid {ood,
imﬁossible. Some patients suffered from subfebrile tempera-
ture. All patients were given a S-6-day course of applica-"
tions of polydan sclution 6-8 times a day depending an the
degree of the process. The course of puly;hemotherapy of all
“the patients was naot interrupted.

Table 12, Dyﬁamics of Clinical Symptoms nf Medicamentous
Pharyngo—Ginqiva—Stnmatitis after @Applications

of DMA solutions

Trpe of muco- Treatment efficiency, days

us membrane



f . he gieii caused by chenoradi ation therapy. The
e tients wthin a 6-14-year age. bracket
suffering froml H ynphobl astic | eucosis, etc. Treatnment with
cytostatics and r d the devel opnent of | eukopenia (100 to 1500
per cu.cm of blood). The course of treatnent included the preferable use of
0.5-2.5-%sol ution of |ow nol ecul ar DNA-pféduced fromthe mlt of

sturgeons. The doses and nupber of ipjections were varied in accordance
with the cd%FE%Cﬁioﬁhe meP A1BE| ¥@nt B laed- nosthftester aibd Mas ¢ het bbsar -

Wi th inhibition
observed group d

' | f 7 k
i nterva rom7 to 35 ng/ngshEd

ing va- mia va~- ty for resting
nished nished taking of pro-
1ood cess
Stomatitises 2nd day  2nd- 4th- 2nd- ath day
Jrd ath Jro
day day gay
Singiva- nd- Znd- ath day Zrd day Tin-
stomatitises 3rd drd gth
day day day
Gingivitises 2nd day Jrd day 7th day 2nd day 8th day
Fharingo- 2nd- 3rd-
stomatitises J3rd 4th 8th day 2nd- i0th day
day day 3rd
day

The Table shows that as early as on the 2nd day of
treatment the pains vaﬁished, food could be taken on the
2nd-3rd days and solid food, on the 4th day,

Bleeding af aphtha stopped on the 2nd-4th day and
hyperemia, on the 4th-8th day. However, remaining hyperemia
here may be associated with revification of granulation
processes leading to speedier epithelization of aphthous
eruptions.

In all the observed casas the process ués fully arres-
ted on the é6th-10th days. fnd it should be noted that
healing of stomatitises occurred on the &th day, gingivo-

stomatitises, on the 7th-8th days, gingivitises, on the 8th



‘ensur'ing a 3-5-fold increase of |eukocytes after 1 or 2 injections. '"“'The

results of

Henogenesi s in Oncol ogi cal Patients Treated by Chenor
Admi ni stration of Polydan Approximate Dynam cs of leu
t1rng

W th

investigations are presented in Table 5. TidHPheet Has Bagin
T
e

Conmpensa- pl an of peni a ;Prse nor ma-
treatnment  ------------------ of che- [ ducti on of

bef ore af t f | | pt. adm ni s-
g rap;ﬁf The 10t hd%ﬂkﬁg timg we% rotliStered in casy Of"

pharyngeal localization of the process. Here the process was
arrested only on the 10th day.

An analysis of the clinical data testifies definitely
to the fact that applications of poclyden solutions encsure
efficient stopping of medicamentous lesions of the mucous
membrane in the aral and pharyngeal cavity (stomatitises,
gingivitises, gingivistomatitises, pharyngo-stomatitises),
An important advantage of this sclution lies in that the
course of treatment calls neither for cancelling the basic
palychemotherapy nor even for reducing the doses.

Table 13. Comparative Characteristic of Effect of
FPolydan in Combination with Known
Preparations in Treating Medicamentous
Lesions af the Mucous Membrane of the

Oral and Pharyngeal Cavity

Administration Treatment Possibility Effect Condition of

efficiency af continu- on dy- mucous memb-—
(time be- ing basic namics rane of

fore {full treatment of main oral
arresting disease cavity

of process)

Polydan ap- 6-10 days chemo- ++ Epitheliza~
plications thorapy ' tion, re-
acc. to plan course covery aof

continued function

Traditional 7-14 days treatment + Ulcerous



~tration strati- hono- after he- of pre- on of

gene- lace(prepa Si s | ation tion

ration 30 CIP 450- full 2-3 none DOPP

1500 SOOOI ﬂlﬂ ays and/ or pharno- rubici ne COPPCVPP, do

do do DOPP and radi ati on therapy Pharno- do

do | - 36 -
therapy. course and necrotic
Locally: continued process,
antiseptics ' sometimes of
and enzymes gangrenous

nature

Orally: 7-14 days course of - Epitheliza-
antihista- cheamo- ticn, re-
minic and therapy covery of
analgetic cancelled function

preparations

It is clearly seen in Table 13 that administration of
polydan parmits continuing the course of chemotherapy which
is beneficial for the dynamics of the main disease. An
attempt to continue chematherapy during traditional treat-
ment has resulted in aggravation of the process on the
mucous membrane, even in transition to ulcerous-necrotic
and, sometimes, ulcerous-gangrenous forms.

The efficiency of the preparation in treatﬁent of
mucous membrane lesions makes for its wide utilization in
medicine,

8. Cosmetic Effect

The preparation according to the invention exhibits an

efficient cosmetic effect. It must be borne in mind that the

DNA has not been used heretofore in the capacity of a cosme-

tic biclogically-active addition,

8.1, The efficiency of the claimed preparation in the
capacity of a general-purpose biological addition has been

demonstrated while studying the curative and prophylactic



»

Tuybi cine and radi o- therapy - 20 - Note, COPP - cycl ophosphane, oncovin’
pr edni sol on, procarbazi ne CVPP - cycl ophosphane, vicblastin, prednisolon,
proar bazi ne DOPP - dopane, oncovin, prednisolon, procarbazine An analysis
of a nyelogramin the observed group of patients has denonstrated not only

| eukostinmul ating effect - 37 -

activity of the cosmetic cream containing an addition of the
sodium salt of DNA. These investigations were carried out by
the conventional methods [25-261.

Said cream was found to activate the proliferative
processes in the skin without any irritating and allergenic
effect.

investigations of the effect of said cream on the
bicchemical characteristics of the skin have demonstrated
that said cream increases the content of tetal soluble
proteins and DNA, and of total lipides. Tests on experimen-
tal animals have revezled efficient penetration of DNA
marked with Cyuthymidine through the skin barrier. The
antioxydation, photoprotective. and hydrate ability proper-
ties have also be discovered. The produced cream is a
light-yellowish or white emulsion with a pleasant odor. It
is wall absorbed and leaves na film on the skin.

The results of the experimental clihical investigations

are summarized in Table 14,

This Sheet Has Been Replaced
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‘but al so a pronounced influence upon nornelization of nega-

henogenesis (Table 6). Table 6. Dynanics of Myelogram (% with

Adm ni stration of Polydan No. Myel ogram . Before ad- After
Nor m i ndi ces m ni stra- nistration tion 1 Neut rophilic
14.0 7.0-12. 2 nyel ocytes 2 # cells of 47.5

52.5 57.1-66.5 granul ocytic eXc @scence 3 Lynphocyt es
21.0 4.3-13.7 4 Pl asnmobl ast s

Tahle 14. Curative and Prophylactic Properties of

Cosmetic Cream Containing Sodium Salt of

INA as Biologically-Active Addition

karyocytic

Investigated pro- Investigation Investigation
perties methods (in- results
formation
source)
Toxicity £183 Nontoxic
Allergenic effect [26] ‘Macro- and micro-

with morphologi-

cal control

Content of

lipides and

total Schmidt ‘s method

pro- using DA marked
teins in skin with thymidine
C,y [27]
Photopraotective Spectrophoto-
effect | metry with
"Specord” ins-

trument {281

“TTﬁTiﬂtliii!ﬁTﬂ“lﬁTill

scopic examination of
skin and internal or-
gans showed no patho-
logical changes
Protein increased
from 1.52 to 2.32

BNA increased from

' 21.0 ta 27.4 mg/9

Lipides increased
fram 373.0 to 443
mg/g

Cream samples did
not pass ultra-
violet radiation
at wavelength
shorter thaen

280 nm

adm -

34.0



‘5 Pol ychr ona- 0.5 1.0 8. %ik@h&tmz@}gbénllzﬁ ced

nor nocytes 6 Maturing f actor: - 21 - erythroka-
0.8 0.7-0.9 ryocytes 7 Leukoery- m,"
2.1-4.5 throblastic ratio

- 39 -
Antioxidating Model of pero- Full inhibition
effect x idated lipides of peroxidation
(18, 27, 281 of lipides
Hrdrate ability Electrometry ronounced hydra-
with "Teest" te ability
system by {transcutaneous
methods [281° passace of water)

These date testify to the fact that introduction of a
biologically-active addition - sodium salt of DNA - into the
composition of the cosmetic cream has extended the range of
its biological activity without any allergenic and other
side effects.

8.2. Investigating the curative and prophrlactic pro-
perties aof the hair lotion containing a biologically-active
addition in the form of the sodium salt of DHA.

This investigation was carried out in the clinical
experiment. The experiments were conducted on puberal ani-
mals feeding on the standard ration of a vivarium. Tests
vare made on 20 male albino Guinea pigs weighing 330-400 g
each, and on § rabbits, each we;ghing 2.5-3.0 kag.

Toxicity was investigated by the Gatsuro method L[271.
The irritating effect was assessed by applying the prepara—
tion to the mucous membrane of the rabbit’'s ere. The tested
lotion was also applied daily for 21 darys to an area of skin
2x2 cm in size. |

The effect of the lotion on the linear growth of hair
was studied on Guinea pigs., For this purpose the animal’s

hair was sheared from a certain area and said area was



‘Thus; the cl @hindget eRlased exhi bits not only a | eukostimulating effect
by far nore |i that of the Previously known preparation but
also an abilit . tofore to stinulate the bone marrow

henbgenesi s. reover, unlike t.he preparations of the prior art level, we

have unexpectedly discovered an absence of. the phase of conpensating
reduction of cell quantity after henosti tron. An inportant advantage of

cl i ntcal CaNRGAL: BN e D Tt E ! -t RIRE AR !
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preparati oNfedafided N A DALY AMNa L 401 HPIdFRA tHPRYRIY

were compared with the control. Toxicity of the preparation
was studied for 21 days. Besides, the general condition,
appetite, weight gain, condition of skin, hair and presence
of edemas were also observed. Bioptates of skin and internal
organs uvere examined visually and pathomorphologically.

Clinical experiments were carried out on patients of
both sexes 14-62 years of éée with symptoms of seborrhea and
diffuse shedding of hair.

The lotion was rubbed in daily for 21 days. Before the
course of treatment, flap samples were made for 24 h under a
closed bandage.

Results of experimental clinical investigations:

Lotion 15 nontoxic and exerts no irritating and allergenic
effects.

Microscopic analyses have demonstrated regeneration of
epiderma cells, an increase in the amount of R&n in the skin,
intensification in the derma of the functional activity of
histiocytes and mast cells.

A positive influence was established on the structure
of hair, strengthening of the hair bursa, matrix and rooct
sheath.

Clinically, the preparation features good oroanoleptic
properties, can easily be applied to the hair-covered pert
and is devoid ofian allergenic effect,

Observation of the seborrhea cases have shown that

after a 2i-day course the hair was found to be soft, loosely



appeafs in Table 7. - 22 - Table 7. Conparative Cﬁmwﬂﬁaﬁmdééﬂﬁ@ﬁﬁmj
Henostinul ating Preparations used in Cheno-radio Nye

Preparati on Adm ni st - Ef f ect _ ﬁnﬁmﬂﬂm on

----------------------- ons plan sti nmu- stlnu

| ati - on of on of on of Ieu&o41bgne throm

falling with a lower amount of dandruff. The formed film
gives efficient protection against weather effects (photo-
pratective action). Shedding of hair is reduced due to tﬁe
antioxidating effect. The obtained data are an evidence that
introduction of a biologically-active addition - sodium salt
of INA - into the hair lotion produced an effective hair
care preparation which reduces the development of seborrhea,
has a nutrition effect on hair and exhibits a photoprotecti-
ve effect.

8.3 Investigating the curing and prophylactic activity
of the dentifrice water containing the sodium salt of DNA as
a biologically-active addition.

1t has been revealed in clinical investigations that
the dentifrice water features an antiinflammatory effect,
speeds up the healing of the damaged mucous membrane.
ﬂicrobiologica; tests have evolved the antiseptic activity
of the dentifrice water.

The clinical tests have evolved excellent taste aof the
dentifrice water, cleansing effect and a positive influence
on parodontium. Thus, the sodium salt of DNA according to
the invention imparts an antiinflammatory, antiseptic and
antiparadontusié activity to the dentifrice water.

The allergenic tests by conventional methods of all
the cosmetic products [26] discovered_no allergenic
properties.

The opbtained results give ground to a conclusion that
the sodium salt of DHA is a universal cosmetic addition
promoting the curative and prophylactic efficiency of the

caosmetic preparetion.
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addition to any cosmetic products, features pronounced
curative and prophrylactic properties without causing any
allergenic and other side effects, does not affect adverse-
1y the normal structure of the skin and internal organs and
is compatible with the active principle of any cosmetic
product, |

.Qll this poffers broad opportunities for extensive use
of the salt of DNA according to the invention in the capacity
of an addition to cosmetic products.

The invention is illustrated by the following examples.

EXAMPLE 1

The patient K. admitted to hospital in connection with
myélodepression caused by chemo-radiotherapy was administe-
red 3 ml aof 1.5 Z solution of the sodium salt of INA.

Before the administration of the preparation, leukope-
nia was 100-300 leukocytes per cu mm of bloed, but after
administration a gradual increase in the number of
leukocytes was ohbserved. Thus, on the first day after the
injection there was 700/cu mm of blood, on the second day,
1060, on the 3rd day, 4200, and on the 3th day, 3100.
Another peculiar feature was also positive dynamics of all
the granulocytic excrescence cells wvhose number increased
from 47 to 52.5 % (the normal value being 57 %Z). The matu—.
ring index of erythrokaryocytes before treatmeﬁt with the
claimed preparation was equal to zero, while after treatment
it was 0.8 (naormal value being 0,7-0.8),

There were no observed complications of a general natu-

re, and no irritation or painfulness in the injection area.
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t he col c-
EXaMFiE 2

The patient A., 13, was admitted into the department of
infantile oncology on the 13th of July 13,1882, The diagno-
sis was acute lymphoblastic leukosis. A course of chemo-
therapy with crclophosphane, vinkristin, rubomicine and
prednisolon was administered. The resuli was increasing
ieukopenia. On Hovember the 25th, 1882 the number of leuko-
cytes was 2300, on November the 27th, 1882, 400, on Hovembor
the 2Eth, 1882, 300, and on Movember the 28th, 105, On
November the 30th, 1832 the patient was injected with 9 ol
of 1.5% solution of polydan, The result was an increase in
the number of leukocytes,

Thus, on December the 2nd, 1882 the number of leukocy-
tes was 700, on December the 7th, 4200, on Decembar the
16th, 3000, Simultaneously, the myelogram was normalized:
the number of mrelocyrtes, erythrokaryocytes, polychromato-
phiylic normocytes increased which was an evidence of the
stimulation of bone marrow hemogenesis,

As a result of correction of hemopoiesis the course of
chemotherapy was not interrupted. During subsequent treatment
there was no further reduction in the number of leukocytes.
Injectiocn of the polydan snlufion did not cause any site
e{fects.

EXAMPLE 3

@ culture of incculated cells, line CEM3S and MT-4 vas
used in the experiment. The cells were cultivated at a
concentration of 0.03x0.05x106 cells per 1 ml of FFMJ 1640
madium with 10-% f{etal serum of calves, 300 mg/ml of L

glutamin, 100 mkg/ml of hentamycine and were grown in the



*ni es’ of granul ocytes and nacrophages I's the nost frequently used !
henocor r ect orThlm'Eﬁ gdesul t | ng from cheno- radiotherapy. The use of

both said prep es cancelling the course of nmain antitunoral
t herapy. A co terlstlc of the | eukostinulating effect of the
preparation based on high-nol ecular DNA fromthe thynus and spleen of rats
and of the clained preparation on ani net ##édel s appears in Table 8. - 24-
Tabl e 8. Conparative Characteristic of Leukopoiesis- -
form of a suspension. The vital activity of the cells was
checked by coloring them with a 0.4-% solution of trypan
blue. Strains HIV/IVS and HIV-1HTLV/I1IB were used for viral
sources. The suspension of cells was placed into 24-hole
Plates, treated with various doses of DNA-Zn complex at a
DMA-metal relation of 1:1, 4:9,l3:10, 0.3:350, 1:1000 and
infected with HIV. The multiplicity of infection was 0.0l
TCDgy per cell.
Then the cultures were incubated at 37 C in the
atmosphere containing 5 Z of €0 at a moisture content
of 98 7Z for 5-7 darys before determining the cytopathic
effect of the virus on the cell culture. The formation of
viral antigen was assessed by an immunofermental analysis.
The experiment has shown that the number of syncrtia,
per cent of virus control at a DNA-metal relation of 3:10
was 23 Z at 68 Z of viable cells; at a relation of 0.5:350,
33 % at 81.2 Z of viable cells; at a relation of 1:1000, 70
Z and 84.3 % of viable cells; and at a relation of 1:1400,:
100 Z and 84.2 % of viable cells.
| EXAMPLE 4
The experiment was conducted as in Example 3.
The suspension of cells was processed with various
doses of DNA-MNi complex at the same relations of components
as in Example 1. The experiment has shoun that the number of
syncytia, per cent.or virus control at a DNAR:NiI relation of
3:10, 0.3:350 was zero at a viability of cells of B1 and
80 Z; at a relation of 1:1000, it was &8 % at 84.3 % of

viable cells and at & relation of 1:1100, it was 100 % at

87.5 Z of viable cells,.



'StlﬁUIatlng Preparations (used on aninmals) Characterelstlc of edq%d

reachi ng Ef fect on bone DNA preparation, initi B “
mar r ow heno- admi ni stration | eukocyt es
Produced from 15- 25 days None thynu

rats. 2 mg/kg, 4-5 injections (for rats) godiumsalt of 8 21 days
Si mul t aneous DNA . Produced stimulaticn from-
st urgeon Examrefe Bpne-marrow mlt.

henbgenesi s
The experiment was conducted as in Example 3.

The suspension af cells was treated vith various doses
of DHA-Co complex at the sam2 relations of componanis as in
example 1. The experiment has shcwn that the number af
syncrtia, per cent of vires contrel at a bNA-Co relstion of
33 is 10 % at 78.4 % of viable cells; at a reiatian ary

0.35:330 it was 19 % at 87.1 % of viable cells; at a relation

of 1:1000 it was— 66 % at 76.3 % of vieble cells, and &t & relation

of 1:1100 the viability was, respectively, 82.1 %,
EXAMPLE 6

The experiment was conducted as in Example 1.

The suspension of cells was treated with varicus doses
of DNA-Fe complex at the same relations of components as in
Example 1.

The experiment has shown that the number of synortia,
per cent of virus centrol, at DNA-Fe relations af 3:10 and
0.3:330 was zero at a viability of cells of 79.3 and 82.1 %,
respectively. At a DHA-Fe relation of 1:1000 the number af
syncytia was 61 Z at a cell viability of B1.,7 %Z; and at =
relation of 1:1100 it was 100 % at a cell viahility of 84.3 %,

EXAMPLE 7

The patient P. was admitted with the main diagnosis af
sarcoma, 1V degree. Was given motatrexate in a dose of 39
ml/sq m. On the fifth day the srmptcmslof stomatitis
developed: the oral cavity turned hyperemic with edamas and
aphthous erupticns, sharply painful. Taking of food was

ippossible. The patient was administered apslications of

34

C0.25-% scluticn of polyden on the first dey, epicht time



‘Dogs:’ 20-50 nmg/ kg. two injections. Mce: 30-150 ng/i Q&ﬁms b @eplacad] five
I hjections The data of experinents and clinical inv |fy to a
hi ghly effective henostinulating effect of the clalne ! '
conmbination with its nontoxicity and nonnutagenicity S |t quite
suitable for clinical enploynent as a hemygo+rector for a mnde range of
applicati- This is the replacenent sheet
with 2-h intervals; on the 2nd-4th days, eight times dailys
six times on the 7th day and three times on the 8th day. The
drnamics of clinical symptoms of stomatitis was the follow-
ing: on the 2nd day after treating the mucous membrane the
pains vanished, the aphthous symptoms stabilized, bleeding
stopped. On the 3rd—4th day the pains vanished, the aphthous
clements diminished, the patient started taking f{ood; cn the
Jth day there were no pains, hyperemia vanishead; on the 6th
day the process was {ully arrested, the mucous mombrane of
the oral cavity was clean, there vare no edemas and hyperemia.

The stamatitis was treated without canceling'chema-

therapy.
EXAMPLE 8

The patient K. was admitted with the main diagnosis of
lymphosarcoma, [V degree. Was administered 500 ml/sq m of
matatrexate and 2 mg/kg of prednisolon.

On the 4th day after the beginning of polychamotherapy
the symptoms of gingivostomatitis developed. Examination has
revealed hyperemia and edemas in the oral cavity, bleeding
aphthqus eruptions on the mucous membrane of the cheeks and
gums, Palpation af tha mucous membraﬁe and teking of fond
sharpgly painful.

The patient was administered applications of 0.5-%
solution aof polydan: eight times a day (every 2-3 h} on thé
iIst-4th day; six times a day on the 3th-8th dars. The
drnamics af the clinical symptoms of gingivostomatitis was
the following: abatemant of pains'bn the 2nd day after

~ treatment of the mucous membrane; on the 3rd day - vanishing

aof pains, stoppad bleeding, taking of food possible; on the



- 25'- ons not only “in case of cytopeni a in oncol ogi cal patients, caused by
cheno-r adi ot hema eeblnsBa@tnKPlﬁ%dradl ol ogi cal nedicine, radiation sicknesses

and in other ca$ with deviations of blood fornula. 5.
Adninistration tion as a HV Infection Inhibitor Prior to the
present invention

ere was no |nfornat|09 on the antiviral activity of
nucl eic acids. The HV infec- tion can bé&’inhibited, according to the

ot nat 107 Thrt ey B FERE!Ri o rf mRrlcfiERopRAR, BiieiR 1%9’“;' t
ratio fromdid 4o Jlooh e twewcfga-%nwcz@,ncamgwssgepsgteﬁ

subcut aneous raperitone and anasa
the Sth day the mucous membrane of the orel ceavity end gums

of pale—pink colpr, without sny signs of edoms
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wyperenie, The gingivestomatitis was trested
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cancelinsg of polychamotharapy.
EXAMFLE 8

The patient k., was adpitted with the main diegnosis of
acute lsucesis and treated with 300 mg/sa.m of metatrexate.

an the.4th day after the beginning of chemotherapy the
symptoms of esophagostomatitis were observed.

Examination has revealed hyperemia and edemas on the
mucous membrane of the arel and sharyngeal cavity, aphthous
elements bleeding at palpation. The mucous membrane is
sharpgly painful. Taking of {ood, particularly sclid f{focd is

sharply impeded. fApplications of 1.5-% splution of polydan

+J

were administered on the fellowing program: 8@ times (every
h) daily on the {irst 7 days; 6 times on the 8th-8th dayss 4
times on the 10th day. The drnamics of medicamentous
pharingostomatitis was as follows: on the J-d day painfﬁl-
ness receded, the patient began teking fcod. aon the 4th day
the bleeding and number of aphthae diminished, on the
Jth-6th day there remained but & small number of eruptions,
on the 7th-9th days hyperemia remained., On the 10th day the
process was completely stopped. The mucous membrane of the
oral and pharyngeal cavity wvas found to be clean, of a pink
cclaor, free of edemas. Esophagostomatitis was treated
without canceling chemotherapy.

Thus, the ebove examples confirme the eff{iciency of the



‘met hods or into the cerebrospinal canal, depending_on t mﬁﬁéﬂi ficell he
di sease, in therapeutically-equival ent doses. The & - t achi eved
in different forms of admini- stering the preparatiﬁm_l“ngng‘k vari ous
clinical forns of AIDS - pul nonary and gastroenteri o the

central nervous system [14]. Hi gh efficiency of the prepa- ration
according to the invention in inhibiting He™HI V i nfection was di scovered

in the foll Qw experiments. HY in,the cell. cultyre systens was i nhibited
by the DNA SUHRTISTCEY Wb fak: Esaking Bedicanspiats ARSIBRSaRd {theh at
vari ous concentrati f C nts. .Azi dot hym di ne manufactured by the
Vel come Cb.'ﬁﬁfiﬁie' 5%“%%%gg$$§bhi“$ﬁéaaﬁtF&argpxactivity of preparations

was assessed by the nethods_reconnegﬁﬁﬂptgribhis pur pose by the World
Heal t h T

Making a cosmetic cream with the general-purpose
addition. After weighing cut the feedstock components, the
fatty and aqueous phases are brepare%&%)

To prepare the aqueous phase, 0.1 of triethanclamine,
2.0 glycerine and water are heated to 75-80 C. The fatty
phase is prepared by heating 0.5 lanolin, 1.0 distilled
monoglycerides, 0.5 cosmetic stearine, 2.0 perfumery oil and
1.0 emulsion wax to 83 C.

Hext, the fatty and agueous phases are mixed together,
DNA and conservants are added to the cream mass under certain
conditions (temperature, pH of medium, adding sequence).

The resulting cream is a homogeneous emulsion of white
ar light-yellow color with a pleasant odor. The pharmacolo-
gical investigations of the produced cream have shown that
it possesses antioxidating, photoprotective, hydrate,
proliferative and antiinf{lammatory properties. Na allergic
complications and irritating effect vere observad. Cream
penatrates efficientiv through the skin barrier.

| EXAMPLE 11
Freparing a lotien with an addition of sodium salt of
(w%)

2,0 of gel-forming companents is mixed with uater and
¢.20 glycerine. ffter the preparation of gel, the follcwing
ingredients are introduced in succession: 7.0 ethyl alcohol,
0.2 solubilizer, 0.:5 of sodium salt of INA, and 0.2 of

aromatizer,



cell lines SEM and S were - 26 - cultured at a
concentration of . ( Cells per 1 M of PPML 1640 with
10 % fetal serum of calves, 300 of glutam ne, 100 nkg/ m of
hept am ci ne and grown in the forn1of a suspeggion. The vital activity of
cells was checked by coloring themwith a 0.4-%solution of trypan bl ue.
The virus sources Weh€ish o g drwim&‘eanﬁhﬁd/ with dPMadart lodbr The
suspensi on of cells was Placed into 24-hol e

Experimental clinical investigations of the produced lotion

Organl zation [ 20, Tﬂsﬁmtqumiﬁﬁﬁr pose we used the cultures of I nocul at ed

have shown that it features an antiseborrheal photoprotec-
tive and nutrient effect. No side effects and allergenic
action was discovered.

EXAMFLE 12

Preparation of dentifrice water conteining sodium salt
of DNA as a binlugicaily—actiQe addition.

A caonteiner is loaded with BS.Q“Sthl alcchol, 5.0
glycerine, distillad uater; 0.25 DNA, 0.005 food dyestuffs
{indigocarmine blue and yellow tartrasine) and 1.0 of
aromatizer. All ingredients are mixed.

The resulting dentifrice water is a bluish liquid
vwith pleasant odor and taste. Clinical investigations have
disclosed its antiinflammatory, wound-healing and antiseptic
effect without any allergic and other complications,

Thus, the ebove examples illustrate the favoreble
properties of DNA used as a universal cosmetic addition.
general-purpose cosmetic addition. |

EXAMPLE 13

Af{ter weighing out the feedstock components, the fatty
and aqueous phases are prepared. To prepare the agueous
phasae, 3.0(:?}cerine or 1.2 propylene and 0.15 triethanola-
mine are heated to 73-80 C. Then the fatty phase is prepared
by melting to 80-85 C 1.0 anhydrous lanolin, 1.0 distilled
monoglycerides or glycerine monostearate or DEG stearate,
2.0 cosmetic stearine, 2.0 perfumery oil or butylstearate or

isopropylpalmitate or propylmiristate, 1.0 bee wax, 2.0 of

mixture of mono- and diesters, polyethylene glycol-400 and



Boardé, treated with different doses of the preparation ahmeh?eéféd W th
HV. The multiplicity of infection was 0.01 [err] peFhi

H
cultures were incubated at 37 Cin the atnosphere con “HM rj-at a
noi sture content of 98 % for 5-7 days before determni hi c

effect of the virus on the cell culture. The formation of viral antigen was
assessed by i muno- fernental analysis. Th&%esults are given in Table 9,

- 27 - Table 9. Efficiency of Inhibiting the .
stearatae., Then the fatty and aqueous phases are mixed and

doped with 3.33 conservants, 0.25 sodium salt of DINO, and
0.4 aromatizer.

The resulting cream is a haompgeneous thick wvhite mass
with a pleasant smell. The pharmacclogical investigations
of the obtained cream have exhibited the presence of hydra-
te ability, photoprotective, antioxidating and antiinflam-—
matory properties.

No allergic complications ware observed. The cream was
found to penetrate readily through the skin barrier.

EXAMPLE 14 |

The feedstaock components are weighed out then the agueous
phase is made by taking * 3,0 (w%) glycerine or 1.2
propyleneglycol, 0.2 copolymer of acrylic acid and polyallyl
ethers of pentaerythritol or sodium salt of copolymer of
acrylic acid and heating them to 75-80 C. The fatty phase is
made by taking 0.3 oxyethylated lanolin, 1.0 distilled
monoglycerides or glycerine monostearate or stearate DEG,
1.0 bee wax, 3.0 perfumery oil or butylstearate or
isopropylpalminate, 3.0 of a mixture of mono- and diesters
of polyethyleneglycol-400 and stearine, 2.0 of a mixture of
mono— and diesters of oleic acid and polyethyleneglycol-400,
0.5 of alcohols, fraction Cy-Cgand heating them to 80-85 C.
Then the agqueous end fatty phases are mixed and doped with
3.33 complex conservant, 0.25 sodium salt of DNA and 0.2
aromatizer. The resulting cream is & homogenecus white or
light-yellow emulsion with a pleasant odor. Tha pharmacolo-
gical investigations of the produced cream have revealed the

presence of its antioxidating, photoprotective, hydrating,



H V Infection Prepa- DNA-metal No of Data of i mmuno- Cytotoxicity

ration ratios of syncy- enzynme analy- conpo- tia, tis

No of Vitali- nents, e e cells ty of
nol es Vi rus optical ng/ny per | m cells, cont- density

of cul- rol turaIJlgpud 10 DNA/ 1:1 -

- Zn 4:8 - 3:10 25

0. ﬁ&ollfeﬁ&ﬁihg and a§%1Qd3rﬂﬁhatnﬁ¥5propert1e5 There %2re no

allerglc complications and irritating effect. The cream

0. 88

penaetrates efficiently throuch the skin barrier.
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"1: 1000

70 0. 487 - 0. 86 84.3. 1:1100.._ 100 .__._.

100

) - .2 DN 101
9.3?7 4:9 9.89 - 962 - - 310 Thss PhsBmch aced
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100 0. 607 - 0.88 87s5 DNA/
REFERENCES

1. S.M. 5linchak, Oncoloay. Kiev "Vysshaya Shkola®,
1982, p. 183-204.

2. H.L. Bershanovich. Complications in
Chemo-Hormonotherapy of Malignant Tumors. Moscow,
"Meditsina®, 1882, p. 98-142,

3. M.D. Mashkovsky, Medicinal Drugs. Moscow,
"Meditsina®”, 1985, p. 172, vol, 2.

4. Register of Medicinal Drugs of Russia. Moscow,
“Inter farmkhim®, 1933, p. &03.

3. M.Breani S. Siena Breakthrough in cytokine therapy;
an overview of GM-CSF., Royal Society of Medicine Services
Int, Congress and Symposium Serles Nao. 170, p. 491-6.

6. P. Gupta et al. Bone Marrow Transplantation, 1992,
No.8, p. 491-492,

7. P, Riikonen, U, Saarinen, Medical and Pediatric
Oncology, 1882, Ho. 20, p. 488-486.

8. A.M. Belous. Exogenous Nucleic Acids and Reducing
Processes. Moscow, "Meditsina”, 1874, p. 126-140.

8. V.V. Rychnev. Nucleic Acids and Their Therapeutic
Use. "Vrachebnoye Delo®, 1881, No. 8, p. 114-118.

10. E.P. Soboleva. Administratioin of INA in Cytopenia
Caused by Myelosan. Bul. of exper. biol. and med., 1876,
vol, 81, No. 4, p. 408-411,

11. 6. Cahrton, DNA as a carrier of outra cyclines in
the treatment of acute myelocytic leukemia. Hematology,
1981 v, 76, No. 4, p. 88,

12, 1.E. Lalayants, L.S5. Milovanova. Pharmacological



- 28" Co 4:9 - - 3:10 10 + HE B36h Re laced _

78.4 0.5:350 15 0. 164 - 0. 64

0.414 - 0. 89 76.3 1:1100 100 T “l E(“H
0.87 82.1 DNA/ 1:1 - -

- - - - 3:10 _(% - 0. 103 - 0.87
79.3 0.5:350 0 0. 247 - :6.84 82.1 1:1000 61

0282 - psperts bPlarns. prithahchit and sHlcotasd . "12ag; vp1.
55.2 (azi- 52, No. 3, p. 101-110,

13. IPC-5 A 61 K 3170, France, Applicaton No.2643538,
publ. 31.,08.80, |

i4. R.V, Petrov, A.M. Borisova..ﬂndern Problems of
Biagnosis, Treatment and Prophylaxis of AIDS. “Immunology”,
1887, No. 3, p. 5-10,

15. B. Franza B. Characterization of cellular proteins
recognizing the HIV enhancer using a microscate DNA-affinity
precipitation assay, Nature, 1987, v. 330, p. 381-385S,

16. IPC-4 A6l 8/66, 37/22, PCT (W0) No. 88702733,
publ. 6.4.89.

17. A.S. Loginov et al., Reparative Effect of Nucleic
Acid Preparations in Experimental Gastric Ulcer.

Bul. exp. bipl, and med., 1831, No. 7, p. 38-60.

18. 1.1, Wolfensohn, Casmetics Today, "Khimia".
1888, p. 11-49,

18, Medical Cosmetics (Manual), ed. M.Mikhailova,
"Meditsina®, 1984, p. 31-44,

20. Animal Models for Studying HIV and AIDS: memorandum
of conference af the World Health Organization. Bul. of WHO
1888, v. 66, No. 5, p. 22-36. |

21. Acquired Immunodeficiency Syndrome (AIDS):
Conclusions and Recommendations. Bulletin of WHO, 1885, v.
63, No. 4, p. 18-18.

22, H.N. Bazhanov, Stomatology. Moscow, 1884,

23. E.V. Borovsky et al. Therapeutic Stomatoloagy.
Moscow, 1873, p. 318-323.

24. Medicamentous Disease. Ed. Mazhdrakova, Sofia,



do- thy- nidi- ne) Virus 100 0. 602 over cont -

2.0 rol Cell 0 0. 087 under 0.91 86. 3 cont -
0.1 rol It can be seen fromthe Table that introduction of_the DNA- net al
conplex into the cultural mediumis acconpanied by inhibition of HV
infection. The opti mum DNA-netal relation g@rles from1:1 to 1:1000. The
virostatic effect is. combined _

1873, p. 113-124;

23. N.B. Koroleva., Principle of Experimental and
Clinical Assessment of Cosmetic Products. Theses of Qll?
Union Congress of Dermatologists. Moscow, 1878.

26, N.M. Berezhnaya. Allérgulagy (Reference Book),
Kiev, “Maukova Dumka", 1884, p. 281,

27. N.B. Koroleva. Princirles of Experimental and
€linical Assessment of Cosmetic Products. Theses of
All-Union Congress of Dermatologists., Moscow, 1978,

28. N.B. Koroleva. Scientific Approach to the Use of
Some Biologically-Active Substances in Cosmetology. Bul. of
Dermatology and Venerology. 1877, No. 6, p. 8-12.

28. A.M. Sudarev. Electrometric Method for
Investigatiﬁg Parameters of Hydratant Properties and
Microcirculation of Skin. Thesis for the Candidate’s Dearee.
Moscow, 1830.

30, N.B. Koroleva et al. Experimental Clinical
Investigation of Biochemical Mechanisms of Skin Aging and
their Pharmacological Currection.iTranséctiuns of All-Union

Congress of Dermatalogists. Moscow, 1879.

" This Sheet Has Been RT

AR I




~with a lowcytotoxicity. As distinct fromthe clained

treating the cultured nmediumw th AZT preparation brings “mR‘lmmd
cytotoxicity with a noderate antiviral effect. Then toxicit um m
preparatron according to the invention was investigated on

anlnal concurrently mnthgall four types of the
prepar Eﬂﬂ!@rﬂm n wth azidot hym di'ne in 5, 10, 20, 35 and 50 ng/ kg
doses. toxicity of the four types of the preparation and

azidothynldlne wer e conducted
| CLAIMS

1. A compound of the low-molecular DNA produced {rom
sturgeon milt containing at least 80 wt.-Z sodium salt of
DNA, molecular mass not over 12,0 MD and a hyperchromatic
e{fect naot under 37 %, not over 1.5 wt.-Z proteins and not
over 17 wt.-% moisture.

2. The compound accaording to Claim 1 CHQRACTERIZED in
that said DNA is combined with polyvalent metals;

3. The compound according to Claim 2 CHARACTERIZED in
that the metals are selected from the group including ZIn,
Co, Ni, Fe, Pd, Pt.

4, A phafmaceutical preparation containing an affective
amount of active principle in the form of low-molecular INA
of sturgeon milt according to Claim 1 in combination with a
pharmaceutically-acceptable addition, diluents or fillers.

J. The pharmaceutical preparation containing an effec-
tive amount of active principle in the form of a low—
moleculér DNA of sturgeon milt in combination with
polyvalent metals according to Claim 2 in combination with
pharmaceutically-acceptable additions, diluents or fillers.

6. The pharmaceutical preparation according to Claim 4
characterized in that it has the form of a solution.

7. The pharmaceutical preparation according to Claim
6 CHARACTERIZED in that it is administered in the form of
inj2t£iuns.

B; The pharmaceutical preparation according to Claim 6
CHARACTERIZED in that it is intended for external use,

8. The pharmaceutical preparatiqn according to Claim 7



*oh nonl I near-whi-te mce weighing 6-7 g wth preparations admsrghémgs@ge I&ﬁlmd

different doses in the form of subcutaneous, intranasal, int

and |ntrace Emm"l“uﬁ M" The ani mal s were kept under omeﬂB“lF
two weeks a re made by the Curber nethod. T
determined as a dose of the preparation_ca $S|ng deat h of 50% of ani mal s.
The results of toxicity |nvest|gat|ons of'fhese prepa- rations are

summar i Zedc%ﬁ%§ CLERTTER. 3o TPRAE 10s dP2IE- 4 @TENAEdntdnt AT HLAN 65

DNA- et al

to 2.5 %.

10. The pharmaceutical preparation according to Claim
8 CHARACTERIZED in that its preferable content of said INA
is from 0.2 to 2 %.

11. The pharmaceutical preparation according to Claim 3
CHARACTERIZED in that the relation of INA and polyvalent
metal is from 1:1 to 1:1000.

12. The compound according tao Claim 1 CHARACTERIZED in
that it is used in the form of a cosmetic product in combi-
nation with pharmaceutically-acceptable carriers, fillers,
additions.

13. The compound according to Claim 12 CHARACTERIZED in
that it is a dentifrice water or tooth paste.

14, The compound according to Claim 12 CHARACTERIZED
in that it is a lotion.

15. The compound according to Claim 12 CHARACTERIZED
in that it has the form of a cream or gel.

16. A method for extraction of low-mplecular DNA from
sturgeon milt involving homogenization aof frozen milt in a
citrate-salt buffer, deproteinizing DNA by detergents,
denaturating and separating protein, subsequent desradation
of DNA, separating it {rom specific admixtures and separa-
ting the target product CHARACTERIZED in that degradation of
DMA is preceded by the electrodialysis and/or ultrafiltra-
tion stages ahd the target product is precipitated in the
form of a powder from salt solutions with ethyl alcohol,

.17. The method accarding to Claim 16 CHARACTERIZED in

that ultrafiltrating concentration is carried out at a tem—



Wodes of Adninistration No. Prepa- Met hod of ad-

Dose, [ K
Qy of tion NiStrati ON  -=----mmmmmmmm oo e syl héet it Replacgd
35 50 75 tia, %1 DNA/ intracerebral - 6/6 6/6 6/6 IH lﬁ
25 Zn subcutaneous 6/6 6/6 6/6 6/6° 6/6 6/6 25 in :
6/6 6/6 6/6 6/6 6/6 6/6 25 intranasal 6/6 6/6 6/6 6/6 6/6
6/ 6 25 2 DNA/ intracerebral 6/6 6/&76/6 6/6 6/6 6/6 15 Ni
subcut aneous 6/6 6/6 6/6 6/6 6/6 6/6 15 i ntraabdom nal 6/6 6/6

6/6 6/6 6ferdira db 20M2AMsAld a pridsdur® @f G- kG/8q M6 6/6 15 3
DNA/  intracerebral 6/6 6/6 6/6 6/6 6/6 6/6 31 Co subcut aneous
6/6 6/6 6/6 6/1B, 6t sEthod Icording to Claim 16 CHARACTERIZED in
that electrodialysis is carried out at a temperature of
153-20 C and a current density of 1.0-1.3 A/sq dm.
Abstract
The present invention relates to low-molecular DNA
extracted from sturgeon milt and to a pharmaceutical prepara-
tion on its base. The inQantion also discloses a method for
preparation of low-molecular DNA from sturgeon milt. A |
description is given of a new preparation based on low-
molecular DNA for use in the capacity of a hémocorrector.
inhibitor of viral activity, particularly HIV infection, and
for treating lesions of the mucous membrane of different

etioclogies, Also disclosed is the use of low-molecular DNA

as a univearsal casmestic addition.
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LOW-MOLECULAR DEOXYRIEBOWUCLEIC ACID (THA)
OF STURGEDH MILT. MITHID FOR IS
EXTRACTION, AND FHARNMACEUTIC
DREPQRQT!DN 0N THE BASE OF DHA

OF STURCEDON MILT

Tha present invention relates to biotechnology, medi-
cine and cosmetology and concerns the low-malecular DNAR
extracted from milt of sturgeons, a new preparation on its
base and a method for extraction of said DNA. The prepara—
tion according to the invention possesses a wide range of
biclogical activity and caﬁ be utilized in the capacity of a
bio;orrector, inhibitor of viral activity, HIV (human
immunodeficiency virus) infection for one, and lesions of
the mucous membrane of various etiology. The preparation
will also be useful as a universal cosmetic sddition in
lotions, creams, dentifrice water, etc.

It is common knowledge that cytostatic therapy, the
backbone of medicamentous treatment of tumors, often leads
to inhibition of hemopoiesis, even in therapeutic doses [13.
In such cases thg:tuxic myelodepression is registered in
peripheral blood as leukopenia, thrombocytopenia and, f{ur-

_This is the replacement sheet
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cebo subcut aneous 6/6 6/6 6/6 6/6 6/6 6/6 100 i ntraabdom nal 6/6
6/6 6/6 6/6 6/6 6/6 100 i ntranasal 6/6 6/6 6/6 6/6 6/6 6/6
100 Note. Nunerator - quantity of survived mce Denom nator - quantity of
infected nice. One can see in the Tablé That all the five types of the

tion, dl _the_d d.to b toxic for.the whit
P oo el ghfag 88" ShBRTaakalor MEBR BarRRERSE1 o FrnFSRLEE Py habtom nal

per shod GHERCEhe So-HarREdeet bR BRR IRy ChallR BRTet bRFRIRE dPval <o

resul ted L@, o9t Lt % ; ft Loty acer -Lotroduction in
doses var%?Hg?ﬁﬁgééi%rggség %éﬁkgaggfaénﬁécgglggfb%geéﬁg%%ﬁ%.bﬁg shoul d be
noted thajtRG 1 PUFRIAGRIEA r1, 23. Thro range of means usad in case

of hematogenesis depression is sufficiently wide 73,41 1t

: .y ot P . -
4 - 10 e -
¢:l~}'ﬂ'u::.‘) Wt 2t}

plantation of nong marrow, ntrogaction of

Isukomass, ca]cnr~5timulat;ng factors, and such prepereations

R, laukouene, pento:irl, esimpsaneg and varinus grouns

b

as splan
gf vitamins [3-71.

Howsvar, transeglantation of bone marrow is acrompanizd
by additional traumatic inte&ventinn while introduction of
leukomass mey bring ebaut an immune conflict. Pharmacsutic
prepaerevions are litltle effective and cail for cenceliation
of chemoiharapy.

In searching {or new hiolngically-active preparstions,
the laukostimulating effect of nucleic acids has been disco-
vered [8-i01. The leukostimulating effect of the preparati-
ans based an highfmolecular DHA produced {ram the thymus and
spleen of rats was demonstrated in vivo [8,101. However,
such preparations exhibit a number of substantial di;advan—
tages, e.g. slow develapment of leukocytic reaction and
absence of stimulation of bone marrovw hematogenesis.

The hemocorrector injected in cases of leukopenia and
agranulocytosis was sodium salt of ribonucleic acid produced
by hydrolysis from yeast [81. In addition;to painfulness of
injections, the aréparatian has the same disadvantages, i.e.
it stimulates leukopoiesis only, is low effective and calls
{or cancelletion of the course of thematherapy.

- The efficiency was demanstrated of the preparation con-
" This is the replacement sheet
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preparation conpl exes, whatever the nethod of admnistra- tion, retain the
antiviral activity while in case of AZT it is nore conspicuous in case of
i ntracerebral, subcutaneous and intraabdom nal injections. An analysis of
experinental data testifies definitely tb™a pronounced anti-HV activity of

the %?Lgﬁtd%l?f{ Y Fh i ] sé“ittr%éﬁ% (5 G TR ek SRR e d
hor pes vi ritteonei R, ST Hifond R i, S S T RS,

1983, V. FfodhodAkefi@N4 R, ot al. Entevirology, 1982, v. 18, p. 169;

The sodium salt of ioﬁ—molecular DNA produced from milt
of sturgeons and not used heretafore features unexpected
biclogical activities such as effective stimulation of leuko-
poiesis, including hone marrow hematogenasis, stimelation of
hezling the lesions of mucous membranes of various incaliza-
tion and etialaéies. inhibition af virael end micrcbiel
activities, particularly HIV infection.

frior to the present.inventicn, the HIV infection was
sﬁppressed by nucleotide analogs, e.g. AZT (3-azi-J-desoxy-
thymidine) [12, 131, However, this preparation is eifective
only at early stages of the disease and, even in therapeutic
doses, is highly toxic uvhich leads in clinical use ta comp-
lications (headache, aneﬁia. disorders of gastroenteric
tract) and thus restricts its administration [14,131. Knouwn
in the prior art of treating HIV infection is the administ-
ration af difluorinated nucleosides [141 which, however,
aré litile effective. The claimed preparation, according td
the invention, reatﬁres a high efficiency with respect to
inhibition of HIV infection, and a low toxicity,

Efficiency of D&Q was demonstrated on animal models for
treatmeht of experimental gastric ulcer L[171].

The preparation based on low-molecular DNA obtained
from milt of stufgedns has demonstrated an unexpectedly high
efficiency with respect to lesions of oral and pharyngeal
mucous membrane of various etiology including those resul-

ting from administration of antibiotics, preparations aof
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-32 - GP., Aust.J. Vet. Res. 1983, v. 44, P. 263). The obtained data are
presented in Table 11. Table 11. Investigation of Viral Activity of

DNA- net al Conpl exes Type of virus Syst em used % of virus
grow h inhibition (ave- rage data) |nfluefza virus Cul ture of chickens
21-24 % enbrios Adenoviruses Culture of Hela cells - 25-32 %

Her pes virusssvy melt@isurendforepsatits s 45-60 %
A method for producing DHA from milt of sturgeons
has been disclosed in Inventor's Certificate USSR HNo.
1410484, 1835, CO74221 (04). Tha mathad invdlves homoaoni-

zation of milt in a standard citrate-salt buffer, bEP‘“&tiQn

inizaticn with & splution of dedecr? sulizts He at-a tempe-
aporovimately. The cnsled misture is wign
rously mixed with kieselguhr (15.5 %) and {iltered. The
target INA is precipitated with aicohsl in & 101 proportion.
The high-polymeric DHA is dissolved and 5ubjgcted.tu tha

effoct of sound on a magnetostrictor, and filtered, prode-

U‘

cing 0.6 4 KA in 1710 standerd citrate-salt buifer. i1

known is a method for producing DHA from milt of sturgsons

2
-

. solu-

m
fall
e

by homegenizing milt, washing it with a phrsiocloe:
tion, ﬁeprgtaiﬁizing the DMA-protein complex with proto-
subtilin Bacillus subtilis (Inventor's Certifi:até USSR

Ho. 780444, CO74H21/04).

" Also known in tha prior art is a method for production
of DHA from sturgeon milt inveolving homogenizing of milt in
a standard citrate-salt buffer (0.67Z Na Cl, 0.54 sodium
citréte), centri{uging, deproteinizing in presence aof dao-
decyl sulfate Na in the course of 1.5 h at 60 C.

Then the suspension is treated with NHaCl and citrate
Na to final concentrations of 14.6 % and 24 Z, respactively,
and heated for 1.3 h at 60 €. To seperate proteins, the
tooled solution is passed through a column with kieselguhr,
producing @ DHA solution(Chema-Fharmaceutical Journal, 1882,

No. 7, p. 835-838), D ‘
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This Tabl e shows that the conpl exes ensure a sufficient antiviral effect,
nbst conspicuous in herpes virus. 7. Stinmulating Healing of Lesions of
Mucous Menbranes - The efficiency of nucleic acids in healing the |esions
of nmouth and pharynx nucous nenbranes ha8 been unknown heretof ore. The
clainmed preparation exhibits a possibility of stinulating the healing of

| esi ons of the HBWEHEBRnd2aphatiRxabOreusitedbrakieedss fa4li §0sPECHBEEgResS.

Most crucial today is the_problemof healing the nucous_ nenbrane | esions of
the oral aﬁ&dPHEréﬁktcB@ipgamHPEHDHFePPFéﬁé%ﬁ?aﬁbﬂﬁIP€813§H§9§ﬁtghelocal
and parenteral adm nistration gf anti biotics, Pre arations of heavy_netals,

and cyt ost BT PEENFS209548veRn5aalilg8MPRALS of f CRAL AE_EFRRLTIRSE dRethRYVEBHAI on

W thin preparation for medical purppses is unﬁesirable since it
brings about a pyrogenic effect. Apart from eliminating this
essential disadvantage by producing sodium salt of DNA
without admixtures of polysaccharides, the claimed method
produces the target substance in the powder fo-m which is
quite cenvenient both for storege and making various rpharma-
cautic {forms of the preparation.
1. Method for Extraction aof HnA
according to the Invention
The claimed method for extraction of INA from sturgecn
milt involves homogenizing frozen milt in a citrate-salt so-
lution, deproteinizing DNA, denaturating protein, dearading
BNA, separating it from specific agdmixtures and extracting
the target product, characterized in that DHA degrading
stage is preceded by electrodialysis and/or ultrafiltration.
In a preferable realization of the process the sturgeon

milt is homogenized in a standard citrate-salt buffer
solution composed of 0.87 X sodium chloride and 0.54 %
sodium citrate. The homogenate is heated at 55-60 C for 1.5
h in presence of sodium dodecyl sulfate (final concentration
86 7). Then the mixture is treated with Na Cl solution to a
final concentration of 14.6 % and heated for 1.5 h at 55-40
C. The produced mixture is treated with kieselguhr and
filtered. The resulting soclution of DNR is passed through an
electrodializer and/or ultrafiltration plant. The obtained
solution is tréated by ultrasound, filtered, concentrated if
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abroad range of concentrations (from0.2 to 2.0 % have denonstrat ed
the efficiency of the preparation in all the studied concentrations with
virtually no conplications. The results of clinical investigations of the
effect of the DNA sodiumsalt solutior éhthe dynam cs of nedi canent ous

damage to the nmucous nenbrane of the oral and pharyngeal cavity are
b esant ed NIGTSERATS 1 PY AHAS Hha Pt Sa4s o Coiats 300k SREo T SE AR CRtEAL =

Pat et s e T UE Y L e el e AT pE AR
pr epa- ratﬂ%cﬁ'}bﬂbﬁ ﬂ;FtM rp%(u%te?‘ {xéirrpnqrysgi n, prednisol on,

The salt of INA obtained by the sbove-described process
features the following properties.

It is a white powder containing at least 80 uwt.-i of
native sodium salt of low-mclecular DNA produced {rom
sturgeon milt, not over 1.5 wt.-%Z of proteins and not cver
17 wt.-%Z of moisture.

The molecular weight of sadium salt of DNA is not over
12 kI end its hyperchromic effect, not under 37 %.

The product prepared in accordance with the claimed
method is suitable for medical utilization (market neme
Polydan),

2. Forms of preparation

The preparation according to the invention can be used
in different forms for different purposes.

For the purpose of hemocorrection the solution aof sodium
salt of DNA is used in the form of injections. The diluent
may bé any pharmaceutically-acceptable diluent including
distilled water and physiological solution., The preparation
for injection contains DNA in the amount required for exhi-
biting its hemostimulating effect. The preferable content of
DNA in the preparation for injections varies from &t Z to 2 %
since this concentration ensures an cptimum pharmacological
effact, The claimed preparation is made in factory condi-
tions by a traditional volumetric-weight method [17]. A
Certain weight amount of DNA powder is treated with diluent

to the required volume of the solution. Then the solution is
o | This is the replacement sheet
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etc. On the 3rd-5th day of polychenot herapeutic treatnment synptons of
stomatitis and gingivitis were observed in the oral and pharyngeal cavity
of . the patients. Exam nation has reveal ed hyperem a and edenas of the
mucous menbrane in the oral cavity, numefous el ements of aphthosis covered
by white patches and acutely painful. Taking of liquid food was diffjcult,

that of sofiltFoBd, $hpobLippd. aRBneOwEed s KIH9 oYl 3 r o uBLIusRt| e
o el paastSoprerereat s 4l SeTLSaERe ol T Sip Rl S0y SafSELoRe phbonS:
e o e g PP SR PRARPY ) BhentbSr BRE TS a RS gt el
mechanical or other impurities. It is stable and characteri-
zed by long shelf life.

In cese of lesions of mouth-and-throat mucous membranes
of varinus-etiologiés an efficient solution contains ITHA in
amounts sufficient for healing them. The preferable ING
concentration in the sclutien is 0.2 to Z2.04. The diluent
may be, apart from physiological solution and water, any
ather pharmaceutically-acceptable diluent.

For inhibiting HIV inf{ection, DHA is used in combina-
tion with polyvalent metals (zinc, nickel, cabalt, iron) in
121 to '1:1000 proportions.

The metal systems are produced by mixing components
in certain ﬁrnportions and at different temperatures.

The DNA according ta the invention used as a general-
purpaose biological addition in cosmetics can be utilized in
various forms.

The foundation of face-cream contains glycerine stearate,
distilled monoglycerides or adequate substitutes thereof,
emulsion wax, cosmetic stearin, triethanolamine, glycerine,
perfumery oil, conservants, aromatizer, and water.

Hair lotions are based on ethyl alcohol; solubilizer,
gelling components, glycerine, 1,2-propylenealycol, aromati-
zer, and vater.

Lotions are prepared by mixing the gelling components
with water then adding the remaining components,

Cream is prepared by a traditional methad (18), i.e. by
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Pharyngo- G ngi vo-Stomatitis after Applications of DNA solutions Type of
nuco- Treatnent efficiency, days us nenbrane
---------------------------------------------- - -34- affection

péins va- bl eed- hypere- abili - f~uBl —ar - ni shed ing va- ma va-
ty for resting nished nished tak ing of pro- food. cess
Stomatiti sé¥xingd f@ésfty endwater phages. DNA isdadded te: kheayraan
>th %Egs under certain conditions (temperature, pH, adding sequ-
encel.
The basic components of dentifrice water are ethyl alco-
bol, distilled glycerine, aromatizer, food dyestuffs. h
The dentifrice water is prepared by the traditional method
(18,18),  i.e. by aixing components.,
3. Studying Toxicity and Mutagenic Activity
af the Claimed Freperation
3.1, The mutagenic activity Qas studied in three test
systems: | | .
-~ on indicator bacteria in Ames test (Salmonella) of
- microsomes, Ames et al, FNAS, 1873, v. 70, p. 22813
- by registefing chromosomal aberrations in bone marrow
cells caused by the investigated preparation (Ford C., Stain
Technol: 18546, v. 31, p. 247) in a modification (A.M.
Malashenko 1877 and G.N. Zolotarev et al, 1878);
- by registering dominant lethal mutations induced by
the-claimed preparation in embryonal cells of mice (Ehling
U.H., Arch. Toxicol., 1878, v. 39, p. 173-185).
In the first test system tﬁe concentration of the pre-
paration was 0.1; 1.0; 10; 100 and 1000 mku/ml.
In the secend series of experiments the solution af the
studied preparation was prepared directly before administra-
tion. The preparation was injected sﬁbcutanenusly in 0.2 ml
of NaCl solution in a dose of 3 ma/kg of animal’s body
weight (3 toxic doses) in 100 mgskg of body weight (100

toxic doses). The control group was injected in the same way

with the same volume of diluent. Identical doses Qere used
This iz the replacement sheet
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day day day G ngi vo- 2nd- 2nd- . 5th day 3rd day

7th- stomatitises 3rd 3rd 8t h day

day- ' day G nsivitises 2nd day 3rd day 7th day -
2nd day 8th day Pharingo- 2nd- —~ 8rd- stormalitises 3rd 4t h
8th day 2nd- 10t h day day day 3rd day The Tabl e

shows that asneanhby3ed eortbs afdesdagrdmehtsat ment the pains vani shed, food
coul d be taken on the 2nd--3rd days and solid food, on the 4th day.
Bl eedi ng of apht hafat eppédsés oiietBedobthided aaduhypeheﬁ1ahown that4th28th
day. However, remai ning hyperem a
studied preparation displays no mutagenic effect in the test
range of doses {({rom subtharapsutic doses to 100 toxic do-
ses). |
3.2, Studying the Toxicity of DNA Preparation

The preparation in the ready-masde form (1.3-% soluticn)
was administered to enimzls subcutanecusly or intravennusly
one or five times with 24-h intervals depending on the
purpose and chiects of the experiment. Tests were made on
male rats Fy (SVA x CgVC) and 5VA, male and female rats
Wistar and F (AMSY and Wistar), Buinea pigs, English beagle
dogs and chinchilla rabbits. The condition and behavior af
animals vere observed within a month after the end of the
caurse of administering the preparation.

Within this tima, biochémical and clinical analyses aof
blood, cliqical analyses of urine were made and the functi-
onal condition of cardiovascular system, etc. was studied.

The toxicity doses were calculated by the Litafield and
Wilkokson method and after a month the animals were killed
and subjected to pastmnrtém examination.

The native preparation was injected subcutaneocusly to
male mice Fy (SVAxCgy; VC) weighing 18-20 g in doses of 1000,
500 and 250 ma/ka. '

Not a single animal perished. Being injected subcuta-
neously, the'Preparation in all the above doses exhibited no
local irritating effect. The animais endured well the prepa-
ration, and the weight gain did not differ f{rom control.

An autopsy discovered na microscopic changes in the
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here may be associated with revification of granul ation processes |eading
to speedier epithelization of aphthous eruptions. In all the observed cases
the process was fully arres- ted on the 6th-10th days. And it should be
noted that healing of stomatitises occurr on the 6th day. gingivo-
stomatiti segyrfdhd he 7th-8th days, gingivitises, on the 9th - 35 - day.
The | ongest healing time was registered in case of pharyngeal |ocalization

of the process. Hefift Rt eiSidtasi i S e YHobaatdith 1Y tifmice
of the same line was made in the doses of 400, 300 and 150
mg/kg (the volumes were, respectively, 0.3, 0.13 and 0.07 ml

per mouse),
The results are summarized in Tabla i.
TGBLE 1. Studying Toxicity of_DNQ Freparation Injected

Intravenously to HMice

Dose, mg/kg Perished animals, Time before
y4 death, dars

600 0 -

300 0 -

150 . 0 -

It can be derived from the above table that the dose of
600 mg/kg (equal to 600 therapeutic doses for man) does not
ki1l animals. The weight gain of the surviving animals did
not differ from cantrol;

The toxicity of DNA complexes with the ahove-mentioned
polyvalent metals was studied on nonlinear mice weighing 6-7
g by making subcutaneous, intraperitoneal and intracerebral
injections in 5, 10, 20, 35 and 50, 75 mg/kg doses. The
animals were observed {ar'two weeks after which LD .,
was calculated,

The results of experiments haQe shown that all the
tested preparations vere nontoxitc in the range of doses of
5-75 mg/g regardless of the method of administration.
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An analysis of the clinical data testifies definitely to the fact that
applications of polydan solutions ensure efficient stopping of

medi cament ous | esi ons of the nucous menbrane in the oral and pharyngeal
cavity (stomatitises, gingivitises, giAagiyistomatitises,
pharyngo-stomatitises). An inportant advantage of this solution lies in
that the courselnbette¢ghtitohscable oentibetedooncrale hicg fhe basic

pol ychenot herapy nor even for reducing the doses. Table 13. Conparative
Char act eri $a1BUok ®ibear )obePohydgn2Rk0-T50bo nani am awaeradeémown Preparati ons
in Treating Medi canmentous Lesions of the Micous Menbrane of the Oral and
Pharyngeal Cavi TheAdesalstr abpear Tnedéhbat2. Possibility Effect

Condi ti on of .
TABLE 2. Studying Toxicity of DNA Preparation

fdministered Subcutaneously to Rats

EBroup Ro. Dose and administ- No. of eanimals: Cumuelstive dose,

ration regimen parishedr/total ma/kg
1 30 ma/kg x 5/24 g o/1S . 150
& maska x 5/24 g 6/15 30
J Intact control 0/13

Other investigations included studying the indices of
peripheric blood (clinical and biochemical analyses), teking
an electrocardiogram, determining daily diuresis of rats and
examining the composition of their urine.

_ DBaily throughout the experiment the body ‘uweight of
animals was measured.

Tha Pathomurphoiogical examination was conducted by
killing 3 animals from each group hy decapitation on the
14th and 30th day after the completion of the course. Then
the animals were dissected, their internal orgéans weighed
and their weight coefficients determined. Pieces of nrgahs
were fixed in a 10-% solution of formalin, colared uwith
hematoxylin-eosine and subjected to optical microscopy.

The examination.has shown that the preparation is
easily endured by the énimals. There were no abnormalities

in the behavior and condition aof the animals. Administra-
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efficiency of continu- on dy- mucous nenb- (tinme be- I ng basic

nam cs rane of fore full treatnent of main oral arresting
di sease cavity of process) Pol ydan ap-, 6- 10 days cheno-
Epi t hel i za- plications b ér apy tion, re-

acc. to plan contlnued

f
function Tradn iSdndfe F ?pfﬁadéﬁ’ ""a":t ekt r‘?EﬁPm‘?*”l“d b} 2 & % ous - 36-

syndrome,

The animals gained weight normally and the weight
coefficients of their organs varied within the limits af the
rhysiclogicel standards.

Examination of the peripheric blood ias revealed no
assential cnengas. The number of arithrecrtes, nemoslobin,
leukocytes and thrombacytes in the test aroup varied within
tha limits of phrsiolcgicel norms.

Examinations of the cardiovesculer system besed on LCG
have shawn that the preparation exerts ns pathological eof-
fect on the functioning end electric processes in the cer-
diac muscle.

Examination of kidner function based on the clinical
enalysis af urine has revealed thet the preparation has no
nephrotoxic effect,

The results of investigations lead to a conclusion thét_
the preparation, even in large doses, is nontoxic end well-
tolérated by animals.

4. Administration of Preparation in the Capacity
of a Hemocorrector
4.1, Experimental Investigations

The hemocorrecting properties of the preparatioh have
been disclosed aon animals (mice, dogs) under the conditions
of experimental leukocytopenia caused by cytostatics,

1n the first series of experiments the English beagle
dogs weighing 1;.5—15.6 ko were usad. Aplasia of hemogonetic
tissue vas caused by peroral adminiétration of myelosan in a

single dose of 15 mgs/kg. The sodium salt of DNO was adminis—
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t her apy.
conti nued
someti mes of and enzynes

process,

course

and necrotic Locally:
antiseptics '

gangr enous

nature Orally: 7- 14 days course of -- Epi t hel i za-
anti hi st a- cheno- tion, re- mnic and
t her apy covery of anal gett+ci3 - cancel | ed

function preparations It

is clearly seen in Table 13 that adm nistration of

pol ydan peitered suvhcitanegusiy dousinade dasastaér dgymaskehang B8nefi ci al

for the dynam cs of the main disease.

An attenpt to continue chenot herapy

during tra@ByYkeniwiceesn- the 3rd and 7th days after injection of

myelosan. The cumulative doses of DNA were,

N

v

respectively.

mg/kg and S0 mo/kg. Dogs in the control group roceived 10 ml

each of physialogicai sglution at tha same dates. After 3,

14, 21, 48,

gxgeriment the

tha corntont of

The results af experiments are summari

£ and 48 davs {rom the b=oinning of the
numher of letkogytes in pericheric biood s

. e wbn —-— [ . -- -
kzryorytes of tho homp masrow i storenl

wvere deternined.
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0
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-
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neﬂt has resulted in aggravation of the process on the nucous nenbrane,
even in transition to ul cerous-necrotic and, sonetines, ulcerous-gangrenous
for-ns. The efficiency of the preparation in treatnment of nucous nenbrane
| esions nakes for its wide utilization nidedi cine. 8. Cosnetic Effect The
preparation according to the invention, exhibits an efficient cosnetic
effect. It nust B& Heddeusn fmomdtheatabhdabRd hasuhts bheh asednistetof ore
in the capacity of a cosne- tic biologically-active addition. 8.1. The
ef ficiency oatipe efamredosesphas: bosuphtt BbovspacredieplargddetapPnpBipose
bi ol ogi cal addition has been denonstrated while studying the curative and
prophyl act i éeukocyte content in peripheric bloaod and of karyocytes in

the bong marrow.

Thea content of leukocrtes and karyocytes in control
animals remained low up to the 28th day of the experiment and
began to bhe slowvly Eestnred after the 42th day but failed to
reach the initial level to the end of cbhservation, on the
49th day.

Introduction of the sedium salt of DNHA brought about an
essential chanae into the picture of toxic action of the
cytostatic and favored the faster recovery of the content of
bone marrow cells and leukocytes. Thus, after administration
of sodium salts of INA in cumulative doses of 20 and 50
mas/kg leukocytopenia in both groups proved to be not sa
depep,

The tendency to the recovery of the numbar of leukocytes.
in peripheric blood was observed already on the 21st day of
the experiment while by the end of observation period the
level of leukocytes practically returned to the initial va-
lue. A similar picture wvas observed in the recovery of
karyocyte content in boné marrov.

Thus, in this series'of experiments on dogs it was
shown that the sodium salt of DNAR in a cumulative dose of 20
mg/kg and, most conspicuously, in a 350 mg/kg dose contribu-
tes to speedier recovery of hematogenetic indices in case of
hemopoiesis suppression caused by the cyrtostatic myelosan.

The second series of experiments was carried out

on male hybrid mice F4 (Csﬁxss; BS) weighing 18-20 g.
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-37- activity of the cosnetic cream containing an addition of the sodium
salt of DNA. These investigations were carried out by the conventi onal
met-hods [25-26]. Said creamwas found to activate the proliferative
processes in the skin without any irritatil®g—and all ergenic effect

| nvestigations of the effect of said creamon the - biochem cal

char act er i stH7dPREN itgh dask CRURER tde PSINdNISEEN inBaF YSAPEhEEREM EndIddSes the
content of total soluble proteins and DNA,  and or .total IbBides. Tests on

experi men- Peritoneally in single doses of 200 and 273 ma/kg. The
sodium salt of DHA was injected subcutaneously by single
shots in doses of 130 and 30 mg/kg and on the 3rd, 3th and
7th days after cyclophosphane injection. On the ist, 3rd,

Sth, 7th, 10th, 1Zth, i4th, 17th, 2ist and <3th Sars ilhe

nad in the Goryapy chamber , The results of tho exporisant
ere summerized in Tehle 4.
it is segen {rom Table 4 that the marxioem cryioponic

ef{ect after introouction of cycloshosphane is evelved on the
3rd day while the numbher of cells is recovered on tha 7th-9th
day. However, on the 12th-13th day there occurs & secong, not

53 deep raduction of the number of leukocytes.
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tal animals have reveal ed efficient penetration of DNA marked wth [err]
through the skin barrier. The antioxydation, photoprotective and hydrate
ability proper- ties have al so be discovered. The produced creamis a

| i ght-yel | owi sh or white emulsion with al®l®asant odor. It is well absorbed
and | eaves no filmon the skin. The results of the experinental clinical

I nvestigations are sunmari zed in Table 14. Tabl e 14. Curative and
Prophyl acti c R{ﬁ%t‘i\gs of Cosmatl,c Cream Coné?'r?énr;]é{: Sodi um .Saléié)é DNA as

Bi ol ogi cal | y- A JPYRERICS of Recovery giesis in
when Using Claimed Preparatipn against
Cytopenie Caused by Single-Shot fdministration

of 200 mg/kg of Crolophasphsne

—— o — — —— — e o

Mumbier of leugkocytes in peripheric bkiond (thou/cu mm)

e e o > o S i g apon o —

tmk/7kg) Duration of exgperiment, days
3 3 5 10 iz i 17

Control 13.81.2.422 4,45+ 6.8 8.34+ 7.580r 5.84+ 6,352
{w/o IRA) 3.4 0.27 1.C4 2.86 0.77 1.&5 G.88 <.31
A 30 |

(single- 13.1+ 2.62% 8.262 8.86+ 7.385+ 8.74+ 85.02+ §.24+
shot) 1.2 0.44 1.8 1.7 1.04 0.33 2,42 4.73

NA 130

(single- 12.1x 1.8x 6.38+ 8.56+ 7.82+ 7.7+ . 7.88+ 7.32+
shat) 2.9 6.7 0.7 1.2 0.82 1.81 1.37 1.37
BRA 130

(on Jrd; 11.6+ 2.44+ 6.86+ 10.5+ 11.64+ B.84+ 7,96+ 8.86+
Sth and 2,36 0.35 1.54 1.82 2.36 2.36 1.43 1.8
7th dars)

Administration of 150 mgskg of DNA on the 3rd, Sth and 7th
day achieves a maximum stimulating effect. 2-3 days aftor the
first injection of DNA the number of cells returns to the

background level before introduction of myelosan while on the
This is the replacement sheat
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| nvestigated pro- Investigation | nvestigation perties met hods

(in- results formation source) Toxicity . [ 19]
Nant oxi ¢ Al |l ergenic effect [26] Macro- and mcro- with
nor phol ogi - scopi ¢ exddi mation of cal contro

skin and internal or- gans showed no patho- |ogical changes Content of

total Schiitdt~tferddyd theo RimPam @edfdd S NPEFEESaRd M3 MUY SXERINAT

ekl ! Lok Fovel 2135 shouls ip i, trall, It IKE Seier r2NRYRased
tors, DNA does not cause any compensating reduction of cell
number aftter hemostimulation.

On the vhole, the analysis of experimental materials
lpads to the iollowing conclusions.

fAs distinct from the knouwn preparation ceonteining
reast RNA, administration of the claimed preparation speeﬁ;
up the recovery of the leukocyte number in peripheric blooed
and increases the number of karvyocytes in the bone marrau,
One injection of INA preparaticn is sufficient for producing
tﬁe stimulating effect while the use of RHA yeast achieves
the desired effect only after a 10~-days® treatment., Unlike
the RNA yeast, the claimed preparation does not cause com—
#ensating reduction of cell number after hemostimulation.

4.2, Clinical Investigations

The clinical investigations of the claimed preperation
have been carried out in Dncologiéal'patients in connectiocn
with inhibition of hemopoiesis caused by chemoradiation
therapy. The observed group consisted of 30 patients uwithin
a bé-14-year age bracket suffering from lrymphosarcoma,
lymphaoblastic leucosis, etc. Treatment with cytostatics and
radiation ceused the development of leukopenia (100 to 1300
per cu.cm of bload).

The course of treatment included the preferable use of
0.5-2.3~%Z sclutian of low-malecular DNA produced from the
milt of sturgeons., The doses and number of injections were
varied in accordance with the course of the main ailment.

The most preferable was the dose interval from 7 to 35 ma/kg

This is the replacement sheet
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Li pides increased from373.0 to 445 ng/ g Photoprotective Spect r ophot o-

Cream sanpl es did effect : metry with not pass ultra-

"Specord" ins- violet radiation trument [28] at wavel ength shorter

than 280 nm - 39 - Antioxidating Mbdel of pero- Ful I inhibition
- 18 -

ensuring a 3-3-fold increase of ieukocytes after 1 or 2

injections.
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ef f ect xi dated |i pides of peroxidation [18, 27, 28] of

| i pi des Hydrate ability El ectronetry Pronounced hydra- with
"Teest" to ability system by (transcut aneous net hods [ 28]
passage of water) These data testify to-thg8 fact that introduction of a

bi ol ogi cal l y-active addition - sodiumsalt of DNA - into the conposition of

the cosnetic crethehaesektendédinestaogtionsi ase bpobésgitad ant Tebip 5.
wi t hout any allergenic and other side effects. 8.2. Investigating the
curative and prophyfaki@cSprBrnpgsicsesf oflenteenasis| bni @hcodagidtailng a

bi ol ogi call y-active addition in the formof the sodium salt of DNA
FPatients Treated by Chemoradiation

Therapy with Administration of Polydan

Approximate Iynamics of leuko- Basic Time for Compensa-

plan of : penia course norma- ting re-
No. treatment _ of cha- liza- guction
af bararg after mothe- tion af cell
pts adminis— admini- rapy of numbar
traticn strati- homa—. efter he-
of pre- on of geng- mostimu—
para- prepa- 5is lation
tion ration
30 COPP,CVPP, 100- 450- full 2-3 none
DOPP 1500 3000 course dars
and/or
-Pharmn—
rubicine
COPP,CVPP, do - do do do do
DOPP and
radiation
therapy
Pharmo- do do | do do do
rubicine
and radio-
therapy

This ie the replacement sheet

Date: =~ 8§ SEP 1996



This investigation was carried out in the clinical experinent. The
experinments were conducted on puberal ani- mals feeding on the standard
ration of a vivarium Tests were nade on,%p mal e al bi no Gui nea pigs
wei ghi ng 350-400 g each, and on 5 rabbits?” éach wei ghing 2.5-3.0 kg.

Toxicity nv ate d itating effect
was asses\gg‘gjﬂo%/ 385 F';}l ngcdﬁ%mtprl’ gﬁad—‘ ‘thg%%{‘)(}?\ h%%ré?@olg&ﬁﬁé{fbrane of the
rabbits eye. The testedéi éﬁﬁg@gﬁéuso applied daily for 21 days to an
area of skin 2x2 cmin ' ect of the lotion on the Iinear growh

of hair was studlcgﬁ:,pr]_ ,gﬁ%ad.@,r Ji@b’ia%‘tri?ﬂs%:rtd%i@ﬂl'@“ s hair was
n

sheared froma certain area a sal area was
procarbazine

DSPP - depane, aoncovin, prednisclon, procarbazine

an anelrsis cf e myeleeram in Lhe ohserved group OfF
patients has domonstrated not only leukostimulating effect
but alsc & preonounced influsnce upecn normalizaticen of megs-
karryocrtic hemogenesis {(Tabkle &).
Table &. Dyrramics of Myeloaram (X)) with

Administration of Pcolydan

No. Hyelogram Before ad- After admi- KMarm
indices ministra- nistretion
tion
i Neutrephilic - 14.0 7.0-12.2
 myelocytes
2 All cells of 47 .3 32.35 37.,1-466.3
granulocytic
excrescence
3 Lymphocytes 34,0 21.0 4.3-13.7
4 Plasmoblasts 1.0 - -
S Polychroma- 0.5 1.0  8.9-16.8
iophilic
normocytes

o) Maturing

factor:
This is the replacement sheet
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- 40 - treated for 21 days with 0.5 g of lotion. On the 7th, 14th, and 21st
day the hair was torn out and its | ength was neasured. The structure of
hair was studied and the results were conpared with the control. Toxicity
of the preparation was studied for 21 days. Besides, the general condition,
appetite, weight gain, condition of skin, hair and presence of edenas were
al so observed. Bioptates of skin and intefpal organs were exam ned visually
and pat honor phol ogically. Cdinical experinents were carried out on patients
of both sexes Ilgpehiyeiegs of age-wi th synpt onp.@ seborrhea)aznd)d;ffuse
sheddi ng of hair.

ryocytes

7 Leukoery-—- - 22.2. 2.1-4.5
thtroblastic

ratio

Thds, the claimed preparetion exhibits not only a
ieukostimulating 2ffact by far more in
the previously known preparation but alsoc an ebility unknoun
hareptofore to stimulate the bone marrsy hemoaenesis,

Moreover, unlike the prepargtions of the prior grt
level, we have ungxpectedly discovered an absence of the
phase of compenseting reduction of cell guentity after
hemostiruation. An impartant advantage of the praparation
according to the invention lies in the possibility (or
clinical conﬁinuation cf the main treatment course, i.e
there is nao necessity for canceling the chemo-radiotherapy
which is a governing factor in treating malignant diseases.

A comparative characteristic of the known preparations

used in chemo-radiotherapy and of the claimed preparation

appears in Table 7.
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hi stiocytes a
structure of

clinical

The |l otion was rubbed in daily for 21 days.
flap sanples were made for
experi nment al
irritating and allergenic effects,
regeneration of epiderma cells,
Intensification in the derna of the functional

U A3pTe" 2, ERmPAERE RS FhERaCh
G sl v the o enar g bl WS SUALEoB8 S ERBREL PRI |

i nvesti gat i ons:

Mrelodepression

24 h under a cl osed bandage.
-Lotion is nontoxic and exerts no

M croggoplc anal yses have denonstrated
an increase in the amount of RHA in the
activity of

S,,.esta

HEPPP

fl ue
8!’?5 bFsQ,

Before the course of treatnent,
Resul t s of

ghbﬁgagégﬁ sheath.

Preparation Administ-—

Effect Complicati-
ration ons
plan stimu- stimu- stimu-
lati- 1lati- lati-
on of on aof on af
leuko Bone throm-
poi- marrcw opoi-
@sis hemo- esis
gene-
sis
Granulo- S mg/kg ++ ++ - Anorexia, fe-
cyto-mac- per day ver, vomiting,
ro-ﬁhagn- for 20 leukocytosis,
- colony- days or secondary
stimula- leukopenia of
ting pancreas and
factor liver
GM-KFS
Sodium 0.5-3 mml + - - Painfulness
nucleina- of 2-3 % | during
te (yeast solution injection
RRA) 1-2 times
a déy for This is t.be replacement sheet
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properties, can easily be applied to the hair-covered part and is devoid of
an allergenic effect. Qbservation of the seborrhea cases have shown that
after a 21-day course the hair was found to be soft, |oosely - 41 -
falling with a | ower anount of dandruff. The formed filmgives efficient
protection agai nst weat her effects (phg;%- protective action). Shedding of
hair is reduced due to the antioxidating gffect. The obtai ned data are an
evi dence t hat |ntroducthQ? biologically-active addition - sodiumsalt
of DNA - into the hair ﬁ produced an effective hair

INA accord- single ++ ++ + Mone
ing to in- shot, 3 ml
vention of 1.5-%

solution

——— — s ot e ———

Sodium nucleinste KMa (scdivm salt of neclelc ecid)

p!"‘l

¢ ot

€.
"y
\<

+
-

Fobs

hydrolysis of ypast is used as & hamooorrastor

4]

2

r1

in ca of lgukopenie. The fector of stimulasting the cole-

[
41

a

L

~+
1.
~

nies of granulozytes and macrophages is the most fragusen
usea hemocorrector in leukopenias resulting {from chemo-—
radiptharapy.

The use of both said preparations involves cancelling
the course of main antitumoral therapy.

A comparative characteristic af the lsaukostimulating
e{fect of the preparation based on high-molecular DNA f{ram
the thymus aﬁd spleen of rats and of the claimed preparation

on animal models appears in Teble 8.
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care preparation which reduces the devel opnent of seborrhea, has a
nutrition effect on hair and exhibits a photoprotecti- ve effect. 8.3

| nvestigating the curing and prophylactic activity of the dentifrice water
containing the sodiumsalt of DNA as a bhi¥togically-active addition. It has
been revealed in clinical investigations that the dentifrice water features
an antiinflammatory effect, speeds up the healing of the damaged nucous

menbr ane. M-chpioIogécal tests have evolved the antiseptic activity of the
dentifrice watefebi®ad c|GoprRamat b ChaRac & stds Ol 4aukAPRiRIESof the

dentifrice water, cleansing effect and a positive inf|luence on parodontium
Thus, the sodium salt cﬁ3?1@¥%ﬁﬁiﬂﬁh$EF?%#gt1°”5 tusad on animals)

 Characteristic of Time {or reaching {fect on bong
INA preparation, initiel level of marirow hoemo—
sdministration leukocyties ganesis

plan

Preduced from 13-23 days None

thymus and spleen
of rats. 2 maskg,
4-3 injections
(fer rats)

Sodium salt of 8-21 days Sinmuitanenus

DHA produced ' stimplation
from sturgean af bone-marrow

milt. hemogenesis
Dogs: 20-30 ma/kg,

two injections.

Hice: 30-150 mg/kg,

one, three and

five injections

The data of experiments and clinical investigations
testify to a highly effective hemostimulating effect of the
claimed preparation in combination with its nontoxicity and
nopmutagenicity which renders it quite suitable for clinical

employment es a hemocorrector for a wide raﬁge af epplicati-
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thé invention inparts an antiinflammatory, antiseptic and antiparodontosis
activity to the dentifrice water. The allergenic tests by conventi onal
nmethods of all the cosnetic products [26] discovered no allergenic
properties. The obtained results give grollid-to a conclusion that the
sodiumsalt of DNA is a universal cosnetic addition pronoting the curative
and prophyl 888 &0&f Endivedby ceset pd cotmeentapiapanacionical pdRiedhas, DNA
according to the invention is a universal ) ] )

caused by chemo-radiotherapy but also in radiological

medicine, radiation sicknesses and in other cases associated

with deviations of blood formula.

S. Administration of the Preparation as a HIV

Infection fnhibitor

en the antiviral activity of nuzleic acids, Tha VY infec-
tion cen he inhibited, sccording to the present inventicn,
by the sodium salt of DHA produced from sturgaon milt in
comiinetion with rolyvelent metals (zinc, nickel, -cochalt,
iron) in & ratio from 1:1 to 1:1000. The preparatiocn can bo
administered by subcutaneous, intraperitoneal and intranaseil
mathods or into the cerebrospinal canal, dependinglon tha
form of the disease, in theraspeutically-equivalent doses.
The antiviral effect achieved in different forms of admini-
stering the preparation is vital for various clinical forms
of AIDS - pulmonary and gastroenteric with damage to the
central nervous system. [14]. High efficiency of the prepa-
ration according to the invention in inhibiting tha HIV
infection was discaovered in thé following experiments.

HIV in the cell culture systems was inhibited by tho DNA
complexes in combination with zinc, cabalt, nickel end iren
at various concentrations of components. Azidothymidine
manu factured by the Welcome Co. was used for cempariscn. The
antiviral activity of preparations was assessed by the
methodé recommended for this purpese by the Warld Health
Organization {20, 211. For this purpose wa usea the cultures -

of inoculated cell lines SEM and MT-4. The cells were

This is the replacement sheet
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addition to any cosnetic products, features pronounced curative and

prophyl actic properties w thout causing any allergenic and ot her side
effects, does not affect adverse- |y the normal structure of the skin and
internal organs and is conpatible with the active principle of any cosnetic
product. All this offers broad opportunities for extensive use of the salt
of DNA according to the invention in the2@apacity of an addition to

cosnetic products. The invention is illustrated by the %ollow ng exanpl es.
EXAVPLE 1 Gthebirad o & Conmertrat ien it pt 9 <310 ti Gl s per

el odepr essi on caused by cheno-radi ot her a was adm niste- red 5 of 1.5
(%lsm ut Ponl dilplttplé I%JPC}‘@} g%wii;)qn gp\llpf {etaPyserum Dlmcallves, 00 mg@ml

of glutamine, 100 mka/ml of heptamicine and grouwn in the
form of a suspension. The vital activity of cells was N
checked by coloring them with a 90.4-% solution af trypan
blug. The virus sources were strains HIV/IVS and HIV - 1-
HTLW/1TIB.

The suspension of cells w2s placed inte 24-hole
bBoards, treated with different doses of the preparation and
infected with HIV, The multiplicity of infection was 0.01
TCDso par cell. Then the cultures uwere incubated at 37 C in
the atmosphere containing 5 Z COy at a moisture content of
98 % f{ar 5-7 days before determining the cytopathic effect
of the virus on the cell culture.

The formation of viral antigén was assessed by immuno-
fermental analysis.

The results are given in Tahble 9,
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Before the adm ni stration of the preparation, |eukope- nia was 100-300

| eukocytes per cu nmm of blood, but after adm nistration a gradual increase
in the nunber -of | eukocytes was observed. Thus, on the first day after the
injection there was 700/ cu mm of bl oods- g7 +he second day, 1000, on the 3rd
day, 4200, and on the 5th day, 5100. Another peculiar feature was al so
positive dynami cs of all the granul ocytic excrescence cells whose nunber
‘increased from47 to 52.5 % (the normal val ue being 57 % . The matu- ring
i ndex of erythrokaryocyebdeb8f.oEd ficéannenofwinhibhticBathed preparation
was equal to zero, while after treatnment it was 0.8 (normal val ue being
0.7-0.9). There were no observBdVcédmpeeti®Rons of a general natu- re, and
no irritation or painfulness in the injection area.

Prepa- DNA-metal HNo of Data of immuno~ Cytatoxicitrnl

ration ratios af syncy- enzyme analy-

compo- | tia, s5is No of Vitali-
nents, Z of cells ty of
moles virus aptiﬁal Mg/ mg per 1 ml celis,
cent-  density of cul- pd
rol ' turatl .
liquid
10
DNA/ 1:1 - - - - -
Zn 4:8 - - - - -
3:10 25 - 0.25 . 0.83 68
0.5:350 33 - 0.30 0.88 81.2
1:1000 70 0.487 - 0.86 84.3
121100 100 0.597 - 0.89 86.2
N/ 131 - - - - -
Ni 4:9 - - - - -
3:10 _ 0 | - 0.1 0.82 71.0
0.5:350 © - over 0.86 78.0
2.0
121000 &8 - over 0.83 84.3
2.0.
1{:1100 100 - 0.607 - - 0.88 87.3
DNAR/ 1:1 - - - - -

This is the replacement sheet

fus. -6 SEP 1996

te' A



- 43 - EXAMPLE 2 The patient A, 13, was admtted into the departnent of

i nfantile oncology on the 13th of July 13,1992. The diagno- sis was acute
| ynphobl astic | eukosis. A course of chenp- therapy wi th cycl ophosphane,

vi nkri stin, rubom cine and predni sol on wasg adm ni stered. The result was

I ncreasi ng | eukopeni a. On Novenber the 25th, 1992 the nunber of | euko-
cytes was X800, drtNovenber 4 he 27ths 1992, 400, on Nevenber the28th,
1992, 300, and an November the 29th, 100. On Novenber the 30th, 1992 the

patient was injecidd with 5 ig 0.190 - 0.85 78.4
0.5:350 15 0.1684 - 0.84 87.1
121000 &5 0.414 ~ . 0.88 . 75.3
1:1100 100 0.565 - 0.87 82.1

DHA/  1:d - - - - -

Fe 4:8 - - - - -
3:10 ) 0.103 - 0.87 72.3
€.5:350 0 0.247 - 0.84 82.1
1:1000 51 0.482 - .  0.87 81.7
1:1100 100 0.585 - 0.85  84.5

AzZT 8 0.081 0.1 0.61 55.2

(azi-

do-

thy-

midi~

ne)

Virus 100 0.602 over - -

~cont- 2.0

rol _

Cell 0 0.087 under 0.91 86.3

cont- 0.1

rol

It can be seen from the Table that introducticn of the
DNA-matal complex into the cultural meﬁium is accompanied by
inhibition af HIV infection. The optimum DNA-metal relation
varies from 1:1 to 1:1000. The virostatic efiect is combined

with a low crtotoxicity. @s distinct rrom_the claimed
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of 1.5% solution of polydan. The result was an increase in the nunber of

| éukocyt es. Thus, on Decenber the 2nd, 1992 the nunber of |eukocy- tes was
700, on Decenber the 7th, 4200, on Decenber the 10th, 5000. Sinultaneously,
t he nyel ogram was nornalized: the nunbes 2d Jryel ocytes, erythrokaryocytes,
pol ychromat o- phylic nornocytes increased which was an evidence of the
stinul at i onm@thdmbnetmeat dmg hiche gewnbisised Atediume sl tth &2 T @reodr 20 o
henopoi esi s the course of chenotherapy was not interrupted. During
subsequent br Bgsezhouthd kohasy bot dxiditer widdu@d inodermatidhanrtuivhiara bf

| eukocytes. Injection of the polydan solution did not cause any side
effects. p@MBEt3 :

Then toxicity of the preparation according to the
invention was investigated on experimental animals,

Tests wera made concurrently with all four types of the
preparation in comparison with azidothymidine in S, 16, 20, 35
and 30 mg/kg dosss. Investigations of tonxicity of the four
types of the preparation and eridothymidine were conoucted
on nonlinear white mice weighing é-7 g with preparations
administered in different doses in the form af suﬁcutaneous.
intranasal, intraperitoneal and intracerebral injections,
The animals were kept under observation for two weeks and
calculations were made by the Curber method. The Lgnuas
determined as a dose of the preparation causing death of 50%
of animals, |

The results of toxicity investigations of these prepa-

rations are summarized in Table 10,

This is the repiacement sheet
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A'culture of inoculated cells, line CEMSS and MI-4 was used in the
experinent. The cells were cultivated at a concentration of :

0..03x0. 05x10[err] <cells per 1 m of PPMJ 1640 nediumw th 10-X fetal serum
of calves, 300 ng/m of L glutamn, 106 @RgFnm of hentamyci ne and were
grown in the - 44 - formof a suspension. The vital activity of the
cells was checked by coloring themwith a 0.4-%solution of trypan bl ue.
Strains HV/IVS and_HI V-1HTLV/ 111 B were used for _viral sources. The
suspensi on of cel|sTaBdeplQecedoOrAfdty1aRE BNBRaHEY AEREYLIEN @ifth vari ous

doses of DNA-Zn conmpl ex at a
P INA-metal Complexes at Iifferent

Modes aof Administration

Ho. Prepa—- HMethod af ad- Dose, mg/kag Qty of

tion. nistration syncy-—

5 10 20 338 40 73 tia, %

b2
th

1 DNR/ intracerebral 6/6 6/6 6/6 6/6 6/ 6/6

b
& ]

Zn subcutaneocus 676 &/6 &/6 b/6 6/6 6/6

rd
(&}

intraabdominal &/6 &/6 676 &/46 b6/6 &/4

]
e

intranasal &/6 6/6 b/6 b/6 &/6 6/6

3]
(&

DHA/ intracerebral 6/6 6/6 &6/6 6&/6 6&/6 676 1
Ni  subcutaneous &/6 6&/6 6/6 6/6 b6/6 6/6 15
intraabdominal &/6 6/6 6&/6 6/6 6/6 6/6 13
intranasal /6 b/6 /6 b/6 &/6 &/8 15
3 DNA/s intracerebral .6/6 a&/6 6/6 &/6 6/6 676 31
Co subcutanecus &/6 6/6 6/6 &/6 &/6 b6/6 32
intraabdaminal &/&6 6/6 &/6 6&6/6 &/6 674 33
intranasal &/6 b/6 b&/6 &/68 &/6 6/6 31
4 DHNA/ intracerebral 6/6 6/6 &/6 6/6 &/6 6/6 -
Fe subcutaneous &/6 6&/6 b/6 &/& b/6 &/6 -~
' intraabdominal &/6 6/6 &6/ &/6 &/ 676 -
intranasal /6 &/& b/6 b&/6 &/6 b&/&6 -
3 AZIT . intracerebral &/&6 6&/& 6&/6 b/6 b6/6 6/6 10
(azido—~ subcutaneous &/6 6/6 b/6 &/6 &/6 b/ -
thymi- intreabdominal a/6 6/6 6&/6 &/6 &/6 &/6 -
dine) intranasal 676 /6 &6/6 676 bI6 b/& TS
This is the replacement sheet
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DNA-netal relation of 1:1. 4:8, 3:10. 0.5:350, 1:1000 and infected with
HV. The nmultiplicity of infection was 0.01 [err] per cell. Then the
CHtures were incubated at 37 Cin the a sphere containing 5 %of CO at
a noisture content of 98 % for 5- 7 days diore deternlnlng the cytopathlc

aesessed bh RLFTmunonsrAGR BPr akal pLRS otHe BZfor Phen 3432'% Bun thEL the
510 was 25 o 89050 %ﬁBFﬁﬁﬁésﬂ%%‘e{#%c‘)?%‘) 67k, ?8?% B7ke 448, 3480, o1

81.2 % of viable cel Y gn of 61089 %)agg 84 36%)oﬁoblable
cells; and at a relaéﬁgﬁggPafkihgg, 8}and 88 A)o v?abFe cel
intranasal &/ 676 &/6 &/6 &/6 b&/6& 104
Note. Numeratar ~ aueantity of survived mice

Benominator - quantity of infected mice,

Omp can se in the Table that all tho five ftvanps of tho

Hl

prepearetion, regerdiess of the dese, proved to be nentaxic
for the white mice uweighing 5-7 g in caée of subcetansous,
intrenasal and intraskdominal administration (chservaticn
term 2 weeks). At the same time 50X of mice perished when
the 30 moskg dose of DNA was exceeded. Azidothymidine also
resulted in mortality of 50%Z of mice after intracerebral
introduction in doses varying {rom 10 to 30 me/kg of ani-
mals’ body weight. It should be noted that the investigated
preparation complexes, whatever the method of administra-
tion, retain the antiviral activity while in case of AZT it

is EOre censpicuous in case of intracerebral, subcutaneous
and intrasbdominal injections.

An analysis of experimental deta testifies definitely
to a pronounced anti-HIV activity of the claimed preparation
in combination with its low toxicity regardless of the
method of injection.

6. The antiviral activity of DNA-metal complexes was
also investigated with respect to the influenza virus,
adenoviruses and herpes viruses, using the tconventional
methods (Mc. Canrley J., Biochem.J. 1883, v. 224, p. 281;
Wigand R. et al, Entevirplogy, 1882, v. 18, p. 1£&8; Allen
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EXAMPLE 4 The experinent was conducted as in Exanple 3. The suspension of
cells was processed with various doses of DNA-Ni conplex at the sane

rel ati ons of conponents as in Exanple 1. The experinent has shown that the
nunber of syncytia, per cent of virus cendZ2ot at a DNA'Ni relation of 3:10,
0.5:350 was zero at a viability of cells of 81 and 90 % at a relation of
1: 1000, it @®aB.68R%sE: J84Vat oy, Besvi BBBE: cel 14t arl 263 « dha iehtaingd 1100,
it was 100 % at 87.5 % of viable cells. -45 -

data are presented in Table 11.
Table 11. Investigation of Viral Activity af

DHA-metal Complexes

Typa of virus System used Z of virus growth
inhibition (ave-

rage datza)

Influenza virus Culture of chickens’ 21-24 %
embrios

Adenoviruses Culture of Hela cells 25-32 %

Herpes viruses Culture of Hep-Z cells 45-60 %

This Table shows that the complexes ensure a sufficient

antiviral effect, most conspicuous in herpes virus.
7. Stimulating Healing of Lesions
of Mucous Membranes

The efficiency of nucleic acids in healing the lesions af
mouth and pharynx mucous membranes has been unknown heretofore.
The claimed preparation exhibits a possibility of stimulating
the healing of lesions of the mouth and pharynx mucous membranes
af various etiologies. Most crucial today is the problem of
healing the mucous membrane lesions of the oral and pharynx
cavity which are frequent complications aftef local and
parenteral administration of antibiotics, preparations of
heavy metals, and cytostatics [22-241,

Investigations of DNA according to the invention within

a broad range of caoncentrations ({rom 0.2 tag 2.0 Z) have
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EXAMPLE 5 The experinent was conducted as in Exanple 3. The suspension of
cells was treated with various doses of DNA-Co conplex at the sane

rel-ati ons of conponents as in Exanple 1.- The experinent has shown that the
nunber of syncytia, per cent of virus cagn | at a DNA-Co relation of 3:10
Is 10 % at 78.4 %of viable cells; at a relation of 0.5:350 it was 15 % at

87.1 % of demdR=eratbdstnd o frl‘adl%ik?’l‘ g f tﬁelgpggiaf'a‘ﬁ"'iﬁn 4% @13t th 3 % of

viable cells, and at a relation of e via Ity was, respectively,

82.1 % EXAMRUE1GATRONEXALHATIHN'AA tHONGYFtAR12Y hB Examnlie akahae
suspension of cells was treated with various doses of DNA-Fe conplex at the
same rel ations offheorpelakss oAS dlinical investigations of the effect of
the DHA sodium salt solution on the dynamics of medicamentous
damage to the mucous mesbrane of the oral and pharrngealh
cavity are presented in Table 11, The main diseases of 48
observed oncological patients were lymphosearcoma, histio-
cytic sarcoma, acute leukosis, lymphogranulomatosis.
The patients vere treated with chemctherapeutic srepa—
rations, such as methatrexate, vincrysgin, prednisclon,
etc. |
On the 3rd-Sth day of polychemotherapeutic treatment
symptoms of stomatitis and gingivitis were observed in the
oral and pharyngeal cavity of the patients.

Examination has revealed hyperemie and edemas of the
muCous membrane in the oral cavity, numerous elements of
aphthosis covered by white patches and a;utely painful.

Taking of liquid food was difficult, that of solid food,
impossible. Some patients suff{ered {rom subfebrile tempera-
tura. All patients were given a S-6-day coursé of applica-
tions of polydan sclution 6-8 times a day depending on the
degree of the process. The course of polychemotherapy of all
the patients was not interrupted.

Table 12. Dynamics of Clinical Symptoms of Medicamentous

Pharyngo-Gingivo-Staomatitis after Applications

of DNA solutions

Trpe of muco- Treatment efficiency, dars

us membrane
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Exanpl e 1. The experinent has shown that the nunber of syncytia, per cent
of virus control, at DNA-Fe relations of 3:10 and 0.5:350 was zero at a
viability of cells of 79.3 and 82.1 % respectively. At a DNA-Fe relation
of 1:1000 the nunmber of syncytia was 61.9%gt-a cell viability of S1.7 X
and at a relation of 1:1100 it was 100 % at a cell viability of 84.5 %
EXAMPLE 7 Taereetiant P. p@fnedigtti@oadth tHeypmrior disgiiads+ s ofuShrayo+s,
|V degree. WAs given netatrexate in a dose of 50 mM/sqg m On the fifth day
the synptons of stomatitigisteyedl opeingtv@-or ahizara~ty twrfmd hymsting with

edemas and apht hous erupti ons,

shar ply pai nful

Taki ng of food was

i npossi bl e. The patient was adni ni stisted applaoishddns tgking of pro-
roond . cess
Stomatitises 2nd day 2nd- 4th—~ 2nd- th day
Jrd th Jrd
day day day
Singiva- 2nd- 2nd- ath day 3rd day 7in-
stomatitises 3rd 3rd Bth
| day day dey
Gingivitises 2nd day Jrd day 7th day 2nd day 8th day
Fharinga- 2nd- Jrd-
stomatitises J3rd 4th 8th day 2nd- i0th day
day day C3rd
day

The Table shows that as early as on the 2nd day of

treatment the pains vanished,

2nd-3rd days and solid food,

on the 4th day.

food could be taken on the

Bleeding af ephtha stapped'on the 2nd-4th day and

hyperemia, on the 4th-8th day. However, remaining hyperemia

here may be associated with revification af grenulation

processes leading to speedier epithelization of aephthous

eruptions.

In all tha obsarved cases the process was fully arres-

ted on the 6th-10th days. find it should be noted that

healing of stomatitises occurred on the 6th day,

gingivo~-

stomatitises, on the 7th-8th days, gingivitises, on the Sth
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O 25- % sol ution of pol ydan on the first day, eight tines - 46 - with 2-h
intervals; on the 2nd-6th days, eight tinmes daily; six tines on the 7th day
and three tines on the 8th day. The dynam cs of clinical synptons of
stomatitis was the follow ing: on the 2nd3day after treating the mucous
menbr ane the pains vani shed, the aphthous synptons stabilized, bleedi ng
st opped. Ondehe The- dohoest hiealiagntimanwstedpaibtenptt housaskendnt s
di m ni shed, the patient started taking food, on the 5th day there were no
pai ns, hypeP8aranggailsiegaldzationcol by PRECEEBeeBer@athRuPrPCRBEBe¥RSd,
t he nmucous menbrane of _
arrested only on the 10th day.
An analysis of the clinical data testifies definitely
to the fact that applications of polrdan solutions ensure
efficient stopping of medicamentous lesions of the mucous
membrane in the aral and pharyngeal cavity (stomatitises,
gingivitises, gingivistomatitises, pharyngo-stomatitises).
An important adventage of this solution lies in that the
course of treatment calls neither for cancelling the basic
palychemotherapy nor even f{or reducing the doses. '
Teble 13. Comparative Characteristic aof Effect of
Polydan in Combination with Known
Preparations in Treating Medicamentous
Lesions of the Mucous Membrane of the

ral and Pharyngeal Cavity

Administratibn Treatment Possibility Effect Condition of

efficiency of continu- on dy- mucous memb-
(time be- ing basic namics rane of

fore {ull treatment of main oral
arresting disease cavity

of process)

Polydan ap- 6-10 days chema- ++ Epitheliza-

plications ' therapy tion, re—
acc. to plan course covery of

continued ' function
Traditional 7-14 days  treatment + Ulceraous -
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the oral cavity was clean, there were no edenmas and hyperem a. The
stomatitis was treated w thout canceling cheno- therapy. EXAMPLE 8 The
patient K was admitted with the main diagnosis of |ynphosarcoma, |V
degree. Was administered 500 m/sg m of- 34 at rexate and 2 ng/ kg of

predni solon. On the 4th day after the beginning of pol ychenotherapy the
synpt ons ofttgrmagw.ostomatiti s devel opedodpssn nati on has r erehlrestrigipar em a
and edenmas in the oral cavity, bleeding aphthous eruptions on the mucous
menbr ane ofLaded lotteeks and guns. Pal patdamtisfuethe nmucous n@mOCRES.and
taking of food sharply painful. The patient was adm ni stered applications

of 0.5-% antiseptics sometimes of

and enzymes - gangrenous
nature

Orally: 7—-14 days course of - Epitheliza-
antihista- chemo- . ticn, re-
minic and . therapy covery of
analgetic cancelled function
preparations

It is clearly seen in Table 13 that administration of
polydan permits continuing the course of chemotherapy which
is beneficiael for the dynamics aof the main disease. An
attempt to continue chemotherapy during traditional treat-
ment has resulted in aggravation of the process on the
mucous membrane, even in transition to ulcerous-necrotic
and, sometimes, ulcerous-—gangrenous forms.

The efficiency of the preparation in treatﬁent of
mucous membrane lesions makes for its wide utilizatiaon in
medicine.

8. Cosmetic Effect

The preparation according to the invention exhibits an
efficient cosmetic effect. It must be borne in mind'that the
DNA has not been used heretofore in the capacity of a cosme-
tic biologically-active addition,

8.1, The efficiency of the claimed preparation in the
capacity of a general-purpose biological addition has been

demonstrated while studying the curative and prophylactic
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sol uti on of pol ydan: eight tinmes a day (every 2-3 h) on the |Ist-4th day;
six tinmes a day on the 5th-8th days. The dynam cs of the clinical synptons
or- gingi vostomatitis was the follow ng: abatenent of pains on the 2nd day
after treatnment of the nucous nenbrane;- @¥ the 3rd day - vani shing of
pai ns, stopped bl eedi ng, taking of food possible; on the - 47 - 4th-5th
day the hypsrteinitofofl heheucossetbnicreeen dontdistied and add ithisorBtdf ddhye t he
process was conpletely arrested. On the 9th day the nmucous nenbrane of the
oral cavit ysethiimussl hast AN, Thdspal nvestilgatdlans wenehaarraad gumhdnf
edenmn

the conventional methods [23-261.

Said cream was found to activate the proliferative
processes in the skin without any irritating and allergeﬁic
effect.

investigations of the eifect of said cream on the -
biochemical characteristics of the skin have demonstrated
that said cream increases the content of total soluble
proteins and DHAR, and of total lipides. Tests on experimen-
tal animals have revezled efficient penetration of DA
marked with Cythymidine through the skin barriar. The
antioxydation, photoprotective and hydrate ability proper-
ties have also be discovered. The produced cream is a
light-yellowish or white emulsion with a pleasant odor. It
is wall ehsorbed and leaves no film on the skin.

The results of the experimental clinical investigations

are summarized in Table 14,

This is the replacement sheet

Date: =~ 6 SEP 1396



and hyperem a. The gingivostomatitis was treated w thout canceling of

pol ychenot her eapy EXAMPLE 9 The Patient, K was admtted with the main

di agnosi s of acute leucosis and treated with 500 ng/sqg. mef netatrexate. On
the 4th day after the begi nning of chemotygrapy the synptons of
esophagostomatitis were observed. Exam nation has reveal ed hyperem a and
edemas on the nucous nenbrane of the oral and pharyngeal cavity, aphthous
el enents bl eedi ng at pal pation. The nucous nenbrane is sharply painful.

Taki ng of food, Tedld cif .afuy addvied dnub Pricphotlagtiy Pmedediasppif cati ons of
1.5-%sol ution or polydan were adm nistered on the foll ow ng program 8
times (every 2 h) daily onOGasaetiicsCreagafontainiimgs Soditime Safli- &téh days; 4

IINA as Biologically-Active Addition

Investigated pra- Investigation Investigation
perties methods (in- results

formation

source)
Toxicity £181 Nontoxic
Allergenic effect [261 Macra- and micro-
with morphologi- ' scopic examination of
cal control skin end internal or-

gans showed no patho-
logical changes
Content of total Schmidt’s method Protein increased
lipides and pro- using DNA marked from 1.52 ta 2.32
teins in skin . with thymidine DNA increased from
Cpo [271 21.0 to 27.4 ma/g
Lipides increased

from 373.0 to 445

mg/g
Photoprotective Spectrpphntu— Cream samples did
effect metry with .nDt Pass ultra-
“Specord” ins- violet radiation
trument {281 at uévelength

shorter then

280 nm 3
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times on the 10th day. The dynam cs of nedi canmentous pharingostomatitis was
as follows: on the 3rd day painful - ness receded, the patient began taking
food, on the 4th day the bl eeding and nunﬁgr of aphthae di m ni shed, on the
5th-6th day there remained but a small nurBer of eruptions, on the 7th-8th

St oppod, - ThEVRABERERERS, ane of ctHE B aPohHE pnarhheiRHEb PR as  ound o

be cl ean, OEf?eEink col or, freﬁi@%ﬁgge?ﬁéid oph&go&épagiaa{?oﬂas treated

wi t hout cancel'1ng chenot her apy:. e above exanpl és” confrrmthe
efficiency of the [18, 27, 281 of lipides
Hydrate ability Electrometry Pronounced hydka—
with "Teaest" te.ability
system by {(transcutaneous
methods [28]1 - passage gf water)

These date testif{y to the fact that introduction of a
biologically—active addition - sodium salt of DNA - into the
compasition of the cosmetic cream has extended the range of
its biological activity without any allergenic and other
side effects.

8.2. Investigating the curative and prophylactic pro-
perties af the hair lotion containing a biologically-active
addition in the form of the sodium salt of DKA.

This investigation was carried out in the clinical
experiment. The experiments were conducted on puberal ani-

mals feeding on the standard ration of a vivarium. Tests
vare made on 20 male albino Buinea pigs weighing 350-400 g
each, and on 3 rabbits, each weighing 2.3-3.0 kag.

Toxicity vas investigated by the Gatsuro method [271].
The irritating effect was assessed by applying the prepara-
tion to the mucous membrane of the rabbit’'s ere. The tested
lotian was also applied daily for 21 days to an area of skin
2x2 cm in size,.

The efiect of the lotion on the linear growth of hair
was studied on Buinea pigs. For this purpose the animal’'s
hair was sheared from a certaih area and said area was
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-48- Pol ydan solution for treating nedi canentous | esions of the mucous
menbr ane of the nmouth and pharynx. EXAMPLE 10. Making a cosnetic creamw th
t he general - purpose addition. After melghlng out the feedstock conponents,
the fatty and aqueous phases are prepared4 ("W9 To prepare the aqueous
phase, 0.1 of triethanol am ne, cerlne and water are heated to 75-80
C. The fatty ¢MERd @r pRbpdR%s ‘byﬂhe%tﬁrf{:] of slatimn i Bn £he At 134,

manogl yceri d rfumer 1.0 emul sion

e 1o’ 85 GRAKAISE G (ERR\MAHE W GRS B iy k% e Wb gtiher
measured. The structure of hair was studied and the results
wvere compared with the control. Toxicity of the preparation
was studied for 21 days. Besides, the general condition,
appetite, weight gain, condition of skin, hair and prasence
of edem3s wvere also observed. Bioptates of skin and internal
organs uvere examined visually and pathomorphologically.

Clinical experiments were carried out on patients of
both sexes 14-62 years of age with symptoms of'seborrhea and
diffuse shedding of hair,

The lotion was rubbed in daily for 21 days. Before the
course of treatment, flap samples were made for 24 h under a
closed bandage,

Results of experimental clinical investigations:

Lotion is nontoxic and exerts no irritating and allergenic
effects,

Microscopic analyses have demonstrated regeneration of
epiderma cells, an increase in the amount of RNA in the skin,
intensification in the derma of the functional activity of
histiocytes and mast cells.

A positive influence was established on the structure
of hair, strengthening of the hair bursa, matrix and roct
sheath.

Clinically, the preparation features good organoleptic
properties, can easily be epplied to the hair-covered pert
and is devoid of an allergenic effect.

Observation of the sebarrhea cases have shown that
after a Zi-day course the hair was found to be soft, loosely
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DNA and conservants are added to the cream mass under certain conditions
(tenperature, pH of medium adding sequence). The resulting creamis a
horrogeneous emnul sion of white or light-yellow coler with a pleasant odor.
The pharnacol o- gical investigations of #lle-produced cream have shown t hat

it possesses antiodeating, rerati ve
migdddpgpMdiar a deweRoagpustgnd denpruddti dhe dApomedr iftidm ng

antiinfla

ef fect were ,observed. Cream penetrates efficient

phot oprot ective, hydrate, proliferative and

t hrough the skin

|
barrier. EﬂAMP@EEffiﬁﬂéﬁﬁrPﬁQtBCFépﬂoﬁ%miﬂﬁtaﬂeéﬁéﬁfiBﬁf8€t§odpbﬁ¢§alt of

DNA. (W4

. f | -fornmng c onents is mxed with water and
%rgt%ctq%e actiony, gggdding of hair is reduced due to the

antioxidating effect. The obtained data are an evidence that
introduction of a biclogically-active addition - sodium silt
of DNA - into the hair lotion produced an effective hair
care preparation which reduces the development of seborrhesa,
has a nutrition effect on hair and exhibits a photoprotecti-
ve effect.

8.3 Investigating the curing and prophrlactic activity
of the dentifrice water containing the sodium salt of INA as
a biologically-active addition.

It has been revealed in clinical investigations that
the dentifrice water features an antiinflammatory effect,
speeds up the healing of the damaged mucous membrane.
Microbiological tests have evolved the antiseptic activity
of the dentifrice water,

The clinical tests have evolved excellent taste of the

dentifrice water, cleansing effect and a positive influence

“on parodontium. Thus, fhe sodium salt of DNA according to

the invention imparts an antiinflammatory, antiseptic and
antiparodontosi§ activity to the dentifrice water.

The allergenic tests br conventional methods of all
the cosmetic products 261 discovered no allergenic
praperties.

The obtained results give ground to a conclusion that
the sodium salt of DNA is a universal cosmetic addition
promoting the curative and prophylactic efficiency of the

cosmetic preparation.
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O.QO-egcerine, After the preparation of gel, the followng ingredients are
i'ntroduced in succession: 7.0 ethyl alcohol, 0.2 solubilizer, O 25 of
sodi um salt or DNA, and 0.2 of aronatizer. - 48 - Lotion is a gel-like
liquid with a pleasant odor. Experinentat 42 i-ni cal investigations of the
produced | otion have shown that it features an anti seborrheal photoprotec-
tive and nutrient BifectDNANREE 1T &N Shehd nvanddginiis & mmiverssl
di scovered. ggg?ﬁ?g%:¥% any cosmetic products, features pronounced
curative and prophylactic properties without causing any
allergenic and other side effects, does not affect adverse-~
ly the normal structure of the skin and internal orgens and
is compatible with the active principle of any cosmetic
product,

All this offers broad opportunities for extensive use
of the salt of DNA according to the invention in the capacity
of an addition to cosmetic products.

The invention is illustrated by the following examples.

EXAMPLE 1

The patient K. admitted to hospital in connection with
myelodepression caused by chemo-radiotherapy was administe-
red 3 ml af 1.5 % solution of the sodium salt of INA,

Before the administration of the preparation, leukope-
nia wvas 106—300119ukncyt95 per cu mm of blood, but after
administration a gradual increase in the number of
léukocytes_was observed. Thus, on the first day after the
injection there was 700/cu mm of blood, on the second day,
1000, on the 3rd day, 4200, and on the Sth day, 5100.

Another peculiar feature was also positive dfnamics of all
the granulocytic excrescence cells whose number increased
from 47 to 52.3 Z (the normal value being 57 %Z). The matu-
ring index of erythrokaryocytes before treatment with the
claiﬁed preparation was equal to zero, vwhile after treatment
it was 0.8 (normal value being 0.7-0.8).

There were no observed complications of a general natu-
re, and no irritation or painfulness in the injection area.
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Preparation of dentifrice water containing sodiumsalt of DNA as a
bi ol ogi cal |l y-active addition. (w4 A container is |oaded with 35.0 ethyl
alcohol, 5.0 glycerine, distilled water, 0.25 DNA, 0.005 food dyestuffs
(i ndi gocarm ne blue and yellow tartrasiiegzand 1.0 of aromatizer. Al
I ngredients are m xed. The resulting dentifrice water is a bluish liquid
with pleasant odor and taste. Cini celANPNMVER i gations have disclosed its
antiinflammuatory, wound-healing and antiseptic effect without any allergic
and ot her conpl i Tl i pasiemhus, , 1k, akmy adndEdesintd ddie adepdrbondredy afbl e
properties of DNA used as a universal cosnetic addition. general-purpose
cosnetic adthfambile oncolaogy on the 13th of July 13,1882, The diagno-
sis was acute lymphoblastic leukosis. 8 course of chemo-
therapy with cyclophosphane, vinkristin, rubomicine and
prednisolon vas administered., The result vas increasing
laukopenia. On Hovember the 25th, 1882 the number of leuko-
cytes was 2300, on Hovamber the 27th, 1882, 400, on Hovomher
the 28th, 1882, 300, and an Navember the 2gth, 100. Cnt
November the 30th, 1892 the patient was injected with o ml
of 1.5% solution of polydan., The result was an increase in
the number of leukocytes.

Thus, on December the 2nd, 1882 the number of lpukocy-—
tes was 700, on December the 7th, 4200, on December the
16th, 3000. Simultaneously, the myelogram was narmalized:
the number of myelocytes, erythrokaryocytes, polychromato-
phylic normocytes increased which was an evidence of the
stimulation of bone marrow hemogenesis.

As a result of correction of hemopoiesis the course of
chemotherapy was not interrupted. During subsequent treatment
there was no further reduction in the number of leukocytes.
Injectiocn of the polydan solution did not cause any side
effects.

_ EXAMPLE 3

Q culture aof inoculated cells, line CEMSS eand MT-4 was
used in the experiment. The cells vere cultivated at a
concentration of 0.03x0.05x106 cells per 1 ml of PFHJ 1640

medium with 10-Z fetal serum of calves, 300 mg/ml of L

glutamin, 100 mka/ml of hentamycine and were grown in the
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EXAMPLE 13 After weighing out the feedstock conponents, the fatty and
agueous phases are prepared. To prepare the agqueous (w9 . phase, 3.0
gl-ycerine or 1.2 propylene and 0.15 triethanola- nine are heated to 75-80
C. Then the fatty phase is prepared by éﬁlng to 60-85 C 1.0 anhydrous
lanolin, 1.0 distilled nonoglycerides or ycerine nonostearate or

sonr oyl pal 200 &SRR JFf FRAL T ity Br g '%éﬁf%aég'af rono-

and di est er gpaPPhy Wy S16r 2hy CPhad 00i AV 10 42 SA1ift {69! &Feﬂe%aﬁheet
| blue. Strains HIV/IVS and HIV-1HTLV/I11B were used for viral
saurces. The suspension of cells wvas placed inta 24~-hole
plates, treated with various doses of DNA-Zn complex at a
DNA-metal relation of 1:1, 4:8, 3:10, 0.3:350, 1:1000 and
‘infected Qith HIV. The multiplicity of infection was 0.01
TClgo per cell,
- Then the cultures vere incubated at 37 C in the

atmosphere containing 3 Z of CO  at a moisture content
of 88 X for 5-7 days before determining the cytopathic
effect of the virus on the cell culture. The {urm&tion of
viral antigen was assessed by an immunofermental analysis.

The experiment has shown that the number of syncytia,
per cent of virus control at a DNA-metal relation of 3:10
was 25 Z at 69 Z of viable cells; at a relation of 0.5:330,
33 X at 81.2 Z of viable cells; at a relation of 1:1000, 70
Z and 84.3 X of viable cells; and at a relation of 1:1400,=
100 X and B6.2 %Z of viable cells.

EXAMPLE 4

The experiment was conducted as in Example 3.

The suspansion of cells vas processed with various
doses of DNA-Ni complex at the same relations of components
as in Exémple 1. The experiment has shnun'that the number of
syncytia, per cent of virus control at a DNA:Ni relation of
3:10, 0.5:350 was zero at a viability of cells of 81 end
80 Z; at a relation of 1:1000, it was &B % at 84.3 % of
viable cells and at a relation of 1:1100, it was 100 ¥ at

87.3 Z of viable cells.
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- 50 - stearate. Then the fatty and aqueous phases are m xed and doped with
3.33 conservants, 0.25 sodiumsalt of DNA and 0.4 aromatizer. The
resulting creamis a honogeneous thick white mass with a pl easant snell

The phar macol ogi cal investigations of th&Spbtai ned cream have exhi bited the
presence of hydra- te ability, Photoprotective, antioxidating and
antiinflam nmatory properties. No alEXéf& Sonplications were observed. The
creamwas found to penetrate readily through the skin barrier. EXAMPLE 14
The feedstock cdimeoeapes igenbwiaghednoductedeest Ha Eyaaple 3.

The suspension of cells was treated vith various doses
of DHA-Co complex at the same relations of components as in
example 1, The experiment has shown that the nusber af “
sypncytia, per cent of virus centrel at a NA-Co  relation of
3:10 is 10 4 at 78.4 % of viable cells: at a relatian qf
0.3:330 it was 15 % at 87.1 % of viable cells; at a reiatian
of 121000 it was- 66 Z at 76.3 ¥ of viable cells, and at & relation
of 1:1100 tha viability was, respectively, B2.1 %.

EXAMPLE 6

The experiment was conducted as in Example 1.

The suspension of cells was treeated with various doses
of DNA-Fe complex at the same relations of components as in
Example 1.

The experiment has shown that the number of syncrtia,
per cent of virus control, at DHA-Fe relations of 3:10 and
0.5:3530 vas zero at a viability of cells of 78.3 and 82.1 7,
respectively., At a DNA-Fe relation af 111000 the numbher af
syncytia was 61 % at a cell viability of 81,7 Z; and at a
relation of 1:1100 it was 100 % at a cell viability of 84.5 Z.

EXAMPLE 7

The patient P. was admitted with the main diagnosis af
sarcoma, lV degree. Was given metatrexate in a dosa of 50 '
ml/sqg m. On the fifth day the symptoms of stomatitis
developed: the oral cavity turned hyperemic vwith edemas and
aphthous eruptions, sharply painful, Taking of food was
impossible. fhe patient was administered applications of
0.25~-% soluticn of palydan on the first day, eicht times
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phase is nmade by taking 3,0 (w4 glycerine or 1.2 propyleneglycol, 0.2 _
copol yner of acrylic acid and polyallyl ethers of pentaerythritol or sodi um
salt of copolyner of acrylic acid and heating themto 75-80 C. The fatty
phase is made by taking 0.5 oxyethylated #armolin, 1.0 distilled

monogl ycerides or glycerine nonostearate or stearate DEG 1.0 bee wax, 3.0
per f unery oPFtBr2bgt9n§€éﬂﬁh$é en thRepriybth darsd 2ighb bimasndailye of
nono- and di esters of pol ethégggﬁglycol-4oo and stearine, 2.0 of a mxture

of mono- an@i¥i E3RERSORT LiR of § Hargr: himemd yeie -2t days bhe
Fatty phascdBRBTRPXBA hifl HoBbcoVATFDRS S8 CoRBMa CEnirs -He BPOusdi um
salt of DNA;BRd 3n2eRLOUBYE' &Sy a IS "EP8ALING FREMLSuE HORBASAS R e
pains vanished, the aphthous symptoms stabilized, bleeding
stopped. On the 3rd-4th day the pains vanished, the aphthous
elements diminished, the patient started taking food; on the
Jth day there were no pains, hyperemia vanishzd; on the 6th
day the process was fully arrested, the mucous membrane of
the oral cavity was clean, there were no edomas and hyperemia.
The stomatitis was treated without canceling chemo-
therapy.
| EXAMPLE B
The patient K, wes admitted with the main diagnosis of
lymphosarcoma, IV degree. Was administered 500 ml/sq @ of
metatrexate and 2 maskg of prednisolon,
On the 4th darla{ter the beginning of polychemotharapy
the symptoms of gingivostomatitis developed, Examination has
revealed hyperemia and edemas in the oral cavity, bleeding
aphthous eruptions on the mucous membrane of the cheeks and
gums, Palpation of the mucous membrane and taking of food
sharply painful. |
The patient was administefed apblicatinns af 0.5-%
solution of polydan: eight times a day (every 2-3 h) on the
.15t—4th days; six times a day on the 5th—8th darys. The
dynamics af the clinical symptoms of gingivostomatitis was
the following: aﬁatemant of pains on the 2nd day after
treatment of the mucous membrane; on the 3rd day - vanishing
of pains, stopped bleedina, taking of food possibles aon the
| This is the reptacement sheet
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light-yellow emul sion with a pleasant odor. The pharnmacol o- gi cal

I nvestigations of the produced cream have reveal ed the presence of its
ant i oxi dati ng, photoprotective, hydrating, proliferating and
antiinflamatory properties. There were. allergic conplications and
irritating effect. The cream penetrates efficiently through the skin

barrier.  4tRZstiREdBRAMdEhyperenia of the mucous membrane diminished
and on the 8th day the process was completely arrested. On
the 8th day the mucous membrane of the aoral cavity and cums
was clean, of pale-pink color, without any signs -pf edoma
and hyperemia, The giﬁgivestcmetitis was treated uithaut.
canteling of polychamotharapy,
EXAMPLE 8

The patient K. was adpitted with the main diesgnosis of
acute leucosis end treated with 3500 ms/sa.m af metatrexate.

On the 4th day after the beginning of chemotherapy the
symptoms of esophagostomatitis were observed.

Examination has revealed hyperemia and edemas on tha
mucous membrane of the oral and pharyngeal cavity, aphthous
elements bleeding at palpation. The mucous membrans is
sharply painful. Taking of {ocd, particularly sclid {ccd is

sharply impeded. Applications of 1.35-Z solution of polydan

)

vare administered on the feollowing program: @ times (every
h) daily on the {irst 7 days; 6 times on the B8th-8th days;s 4
tiﬁes on the 10th day. The dynamics of medicamentous
pharingostomatitis Qas as follows: on the 3rd day painful-
ness receded, the patient began taking food, on the 4th day
the bleeding and number of aphthae diminished, an the
Jth-6th day there remained but & small number of eruptions,

" on the 7th-8th days hryperemia remainad. On the 10th day the
process was completely stopped. The mucous membrane of the
oral and pharrngéal cavity was found to be clean, of a pink
color, {res of edemas. Esophagastomatitis was trested
without canceling chemotherapy.

Thus, the‘above examples cenfirm the efliciercy of the
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1. S M Slinchak, Oncology. Kiev "VWsshaya Shkol a", 1982, p. 199-204. 2.

M L. Cershanovi ch. Conplications in Chenp-Hornonot herapy of Malignant
Tunmors. MOSCOW "Meditsina", 1982, p. 98-142.° 3. M D. Mashkovsky, Medi ci nal
Drugs. Mpscow, "Meditsina", 1985, p. 172, yol. 2. 4. Register of Medicinal
Drugs of Russia. Moscow, "Interfarnkhirﬁ",4 933, p. 603. 5. MBregni S.

gena B eakpoudh Lot odl et heRaR o SRegiehabeieel AU Bpthe )
491-6. 6. Pry GIPLA p8hnrPanePYle M hAWeA' GRAPBAZFPhYON 1992 No.9. .
EXAMPLE 10.

Making a cosmetic cream with the general-purpose
addition. After weighing out the feedstock components, the
fatty and aqueous phases are prepare?é%

To prepare the agueous phase, 0.1 of triethanclamine,
2.0 giycerine and water are heated to 75-80 C. The fatty
phase is prepared by heating 0.3 lanolin, 1.0 distilled
monoglycerides, 0.3 cosmetic stearine, 2.0 perfumery oil and
1.0 emulsion wax to 83 C.

Hext, the fatty and agueous phases are mixed together.
DHA and conservants are added to the cream mass under certain
conditions (temperature, pH of medium, adding sequence).

The resulting cream is & homogeneous emulsion of white
or light-yellow color with a pleasant odor. The pharmacolo-
gical investigations of the produced cream have shown that
it possesses antioxidating, photoprotective, hrdrate,
préliferative and antiinflammatory properties. Ho allergic
complications and irritating effect were observed. Cream
penetrates efficiently through the skin barrier.

EXAMPLE 11

Freparing a lotion with an addition of sodium salt of
DNA. (W)

2.0 of gel-forming companents is mixed with water and
0.20 glycerine. After the preparation of gel, the following
ingredients are iptroduced in succession: 7.0 ethyl zlcohol,
0.2 splubilizer, 0.&3 of spdium salt of IBA, and 0.2 of

aromatizer. s is the “
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7. P. Ri i konen, U. Saarinen, Medical and Pediatric Oncol ogy, 1992. No. 20,
p. 489-496. 8. A.M Bel ous. Exogenous Nucleic Acids and Reduci ng Processes.
Moscow, "Meditsina", 1974, P. 126-140. 9. V.V. Rychnev. Nucleic Acids and.
Their Therapeutic Use. "'Vrachebnoye Del 8"481981, No. 8, p. 114-118. 10.
E. P. Sobol eva. Admi nistration of DNA in Cytopenia Caused by Myel osan. Bul
of exper. biol. ahdtied. is1876plvdlike8liqghibd WithP.a 49beagdnt 1adoG, Cahrton
DNA as a carrier of outra cyclines in the treatnment of acute nyelocytic
| eukenmi a. Hermeolisgptaloglinicad, investigptioy ab the preducednistions,
M | ovanova. Pharmacol ogi cal .
have shown that it features an antiseborrheal photoprotec—-
tive and nutrient effect., No side effects and allergenic
action was discovered. -
EXAMFLE 12

Preparation of dentifrice water conteining sodicm salt

of DO as a bioclogically-active addition.
(ws)

A container is loaded with 33.0 ethyl alcchol, 5.0
glycering, distilled wvater, 0.25 BNA, 0.003 food dyestuffs
{indigocarmine blue and yellow tartrasine) and 1;0 of
aromatizer. All ingredients are mixed.

The resulting dentifrice water is a bluish liquid
with pleasant odor and taste. Clinical investigations have
disclosed its antiinflammatory, wound-healing and antiseptic
effect without any allergic and other complications.

Thus, the above examples illustrate the favoreble
properties of DNA used as a universal cosmetic addition.
géneral—purpnse casmetic addition.

EXAMPLE 13

After weighing out the feedstock components, thé fatty

and aqueous phases are prepared. To prepare the agqueous

(wg) . . :
phase, 3.0 glycerine or 1.2 propylene and 0.13 triethanola-
mine are heated to 75-80 C. Then the fatty phase is prepared
by melting to 80-83 C 1.0 anhydrous lanolin, 1.0 distilled
monoglycerides or glycerine monostearate or DEG stearate,
2.0 cosmetic stearina, 2.0 perfumery oil or butylstearate or
isoproprlpalmitate or propylmiristate, 1.0 bee wax, 2.0 of
mixture of mono- and diesters, polyethylene glycal-400 and
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-53- Aspects of AIDS. "Pharnmacol ogy and Toxi col ogy. 1989, vol. 52, No. 3,
p- 101-110. 13. IPG5 A 61 K 3170, France, Applicaton No.2643558, publ
31°08.90. 14. R V. Petrov, A M Borisova. Mdern Probl ens of Diagnosis.
Treat ment and Prophylaxis of AIDS. "Imunol ogy”, 1987, No. 3, P. 5-10. 15.
B. Franza B. Characterization of cellular ?QdTeins recogni zing the HYV
enhancer usin '

i g N HRV DA ARSI O A
doped with 3.33 conservants, 0.25 sodium salt of Dﬂh, and
0.4 aromatizer, ‘

The resulting cream is a hombgensous thick ‘white mass
with a pleasant smell. The pharmacoclcgical investigations
of the obtained cream have exhibited the presence of hydra-
te ability, photoprotective, antioxidating and antiinflam-
matory properties. |

No allergic complications were observed. The cream was
found to penetrate readily through the skin barrier.

EXAMPLE 14

The feedstock components are weighed out then the agueous
phase is made'by taking - 3,0 (w%) 9lycerine or 1.2
propyleneglycol, 0.2 copolymer of acrylic acid and polyallyl
ethers of pentaerythritol cr sodium salt of copolymer of
acrylic acid and heating them to 75-80 C. The fatty phase is
made by taking 0.3 oxyethylated lanolin, 1.0 distilled
monoglycerides or glycerine monostearate or stearate DEG,
1.0 bee wax, 3.0 perfumery oil or butylstearate or
isopropylpalminate, 3.0 af a mixture of mono—- and diesters
of polyethyleneglycol-400 and stearine, 2.0 of a mixture of
mono- and diesters of oleic acid and polyethyleneglycnl-400,
0.5 of alcohqls, fraction C,-C,and heating them to 80-83 C.
Then the agqueous and fatty phases are mixed and doped with
3.33 complex conservant, 0.23 sodium salt of DNA and 0.2
aromatizer. The resulting cream is a homogenecus white or
light-yellow emulsion with a pleasant odor . Tha pharmacdld—
gical investigations of the produced cream have revealed the

presence of its antioxidating, photoprotective, hydrating,
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- 6 SEP 19%

Nata:



publ. 6.4.89. 17. A'S. Loginov et al. Reparative Effect of Nucleic Acid
Preparations in Experinental Gastric Ucer. Bul. exp. biol. and ned., 1991, .
No.” 7. p. 59-60.-18. |.1. Wl fensohn, Cosnetics Today, "Khim a", 1988, P.
11-49. 19. Medical Cosnetics (Manual), ed. N Mkhailova. "Meditsina", 1964,
P. 31-44. 20. Animal Models for Studying Igiv_and Al DS: nmenor andum of
conference of the Wrld Health Organi zation. Bul. of WHO 1988, v. 66, No.

S, p. 22-36prailli fer@tires a’”ﬂ“&mqf"”an?nﬁh%%ﬁ/i\bgs-)ﬁh%%ddﬁsﬁemﬁ% and

Recomendati ons. Bulletin of WHO, 1985
allergic complications and irritating effect. The cream

penetrates efficiently through the skin barrier.
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22. N.N. Bazhanov, Stomatol ogy. Moscow, 1984. 23. E.V. Borovsky et al.
Therapeutic Stomatol ogY. Mdscow, 1973, p. 318-323. 24. Medi canent ous
Di-sease. Ed. Mazhdrakova, Sofia, -54- 1973, p. 113-124. 25. N.B.
Korol eva. Principle of Experinmental and-@2ntcal Assessnent of Cosnetic
Products. Theses of All- Union Congress O Dermatol ogi sts. Mdscow, 1979.
26. N.M Berezhnaya. Allergol ogy (Reference Book), Kiev, "Mukova Dunka",
1986, P. 291.
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[err] CLAIMS 1. A conpound of the | ow nol ecul ar DNA produced from
sturgeon mlt containiing at | east 80 w.-%sodiumsalt of DNA nol ecul ar
mass not over 12,0 MD and a hyperchronmatic effect not under 37 % not over
1.5 mt.-%proteins and not over 17 wt.-% noisture. 2. The conpound
according to daim1l CHARACTERIZED in _ g4 _
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Investiéatian aof Biochemical Mechanisms aof Skin Aging and
théir Pharmacological Cnrrection..Transactians of All-Union

Congress of Dermatologists. Moscow, 1878,

“This is the replacement sheet

pate:  ~ 6 SEP 199



»

<

47
3
fars.

- & SEP

-

Dale

2 = £ 3
= E E b
- O [
(@ Jen ] e [
00 © o o £
O — > — <]
GCoc®o a
TOCw—CHo._ cCc &
.ml. £ 0 0.— © —F @®
m.m = MWS “ m m S moxxgul auoq UT mmphoohnm& - W ,m
S= m..m n_mm cc 5 pooTq otaoydrxad ut se3foodneT - g4T w
_mw 58—z m a2 uwvsoTadw xa3Je sfep Y3, pue pIf 9Yyj uo ‘Arsnoausinoqns poIs}STUTWPB seM VNG i
9wEE-3E- YOBWO]S OJUT POIa}ETUTWPE SeMm UwsoTaky °ajoy
Qum (&) o © rOI > 0 @© L
i pre ._W n|u|0 . = :%.G.;O....i erettmts h me eams e . .. . e e e .
ToO0ToED Wﬂm&m 0°€C 68°0  $°L G6°0 G2°L  6'0 §9°L  29°0 L2 €L 1°L  8' /w06
B H m.mmmm% mv.m_m FCeL2 F6°3 FesfL +b°G F9c€L Fy'p ¥gezi FC'y FLoLL F8'9 FLU8y  FLUG ‘yNA
SSESF® o oFg  8'286'0 0670 Ly0 SETL Gy0 G2TL S6T0  €°L L0 €79 670 - Bx/3u og
mmp W EC 2E S 26°6 FpUGe FO'9 FY€L ¥BTC ¥8°2L FO'C F60L Y@C  FL'L Fy9 Felg ¥BoLL | ‘VNa
-1 386s g € €L YL L0 2°L §9°0 S8°0 y°0 60 €0 G°G. . _
224 mﬂﬁumm smmmnu TLUGL FC'9 ¥oUL Ty FGré ¥tz ¥ut9 gtz Frt9 W'y ¥o'6v Fetol T0I3U0)
mm £8 mﬁ _ anmnm WM a7 v €4 WOl GIT  WgY 64T WD 63T Wed o €d1 Amx\m_s_
mmd.mmemm%mM 2y - 82 12 i L € . Y 8 ut
. B 2 L X o .. .. S - 80TM] pax
Scdpon " o0 gfep ‘jueurxadxs Jo WOT}eang -84 5 TUTWDS
SAag®s58° 990 - O : wotgexedeaad
Ol w28 -sw il . (uw no/moys) ojmjound TBUILLE UL (WOY) MoXrewu JO esop
.mz >0 Q9 © £ W%amnop Jo sajfoofxuy puw (LII) PooTq OFIaydraad utr £93£003nNay JO Iaqumy AT EIOUMY
AT - Sor R = : SR e - _ . . .
CWTOoCOo,0000Q
© _O Lm N >0 D.nm o . . uBsoTaAN JO /3w G| JO UOTGRIISTUTWPY )
v88% m 2 >e 10Ug—-aTIUTY .~ podu.) WTUsUo3Ay 3suredu uoTjmaedoly pouTer) .
N%_m w mm w - w w w ays Juien usym sio(q ut stsatodowsH JUTI035YY JO sOoTwewmd(q € °orqer
N D502 Oww
© OC 0OO0OS>0.—- 535
.lmniemeltee
S—_-E—-£08a%9Q
"CSgBSEGEEE
G _OC:2S6ad_EcS
C O®x OO0 C - OCc
_=.- 0O_ COoOO0o0Ooo



characterized in that it has the formof a solution. 7. The pharnaceuti cal
prepar ationr-accor éi rg-toe G aim6 CHARACTERI ZED in that it is adm nistered

in the f foof 0i ' . 8. The pharmaceutical preparation according to
Caimé6 Wﬁlgmmmﬂ,\ hat it is intended for external use. 9. The
phar maceuts Cal son according_tggClLaim7 - 57 - CHARACTERI ZED i n
that its preferable DNA content is fromO0.5 to 2.5 X. 10. The
pharmaceutical preparation according to Caim
CLAIMS
1. A compound of the low-mplecular DNA produced {rom
sturgeon milt containing at least 80 wt.-% sodium salt of
DNA, molecular mass not over 12,0 MD and a hyperchromatié
effect not under 37 %, not over 1.3 uwt.-% proteins and not
ovar 17 wt.-Z moisture.
2. The compound according to Claim 1 CHARACTERIZED in
- that said DNA is combined with polyvalent metals.
3. The compound according to Claim 2 CHARACTERIZED in
that the metals are selected {rom the group including in,
Co, Ni, Fe, Pd, Pt,
4. A pharmaceutical preparation containing an effective
amount of active principle in the form of low-molecular IDNA
of sturgeon milt according to Claim 1 in combination with a
pharmaceutically-acceptable addition, diluents or fillers.
3. The pharmaceutical preparation containing an ef{fec-
tive amgunt of active principle in the form of a low—-
mnieculér DNA of sturgeon milt in combination with
palyvalent metals according to Claim 2 in combination with
pharmaceutically-acceptable additions, diluents or fillers.
6. The pharmaceutical preparation according to Claim 4
characterized in that it has the form of a solution.
7. The pharmaceutical preparation according to Claim
6 CHARACTERIZED in that it is administered in the form of
injectians,
B. The pharmaceutical preparation according to Claim &
CHARACTERIZED in that it is intended for external use.

8. The pharmacautical preparation according to Claim 7
This is the replacement sheet
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g‘CHARACTERFZED’in that its preferable content of said DNAis from0.2 to 2

% 11. Th [ preparation according to Caim5 CHARACTERI ZED in
that the mﬁmnﬂ nd polyvalent netal is from1:1 to 1:1000. 12.

The conpoun acoordlng tb Claiml1l CHARACTERIZED in that it is used in the
formof a cosnetic product, in conbi— &dti-on with

P cordi ng. L%%?ﬁ%ﬁﬁ%% ar ¢ idiEe M0 ediifent s R R
t oot h past g@e conpound according to Caim 12 CHARACTERI ZED i n that
it is a Iotlon q The conpound according to Caim 12 CHARACTERI ZED

10, The pharmaceutical preparation according to Claim
8 CHARACTERIZED in that its preferablae content q? said INA
is from 0.2 to.2 Z.

11. The pharmaceutical preparation according to Claim 5
CHARACTERIZED in that the relation of INA end paolyvalent
matal is from 1:1 to 1:1000.

12, The compound according to Claim 1 CHARACTERIZED in
that it is used in the form of a cosmetic product. in combi-
nation with pharmaceutically-acceptable caériers. fillers,
additions,

13. The compound according to Claim 12 CHARACTERIZED in
that it is a dentifrice water or tooth paste.

14. The compound according to Claim 12 CHARACTERIZED
in that it is a lotion.

15. The compound according to Claim 12 CHARACTERIZED
in that'it has the form of a cream or gel.

16. A method {for extraction of low-molecular DNA from
sturgeon milt involving homogenization of frozen milt in a
citrate-salt buffer, dsproteinizing DNA by dete}gents,
denaturating and separating pratein, subseguent degradation
of DNA, separating it from specific admixtures énd separa-
ting the target product CHARACTERIZED in that degradation of
DHA is preceded by the electrodialysis and/or ultrafiltra-
tion stages and the target product is precipitated in the
form of a powder from salt solutions with ethyl alcohol.

17. The method according to Claim 16 CHARACTERIZED in

that ultrafiltrating concantration is carr1ed out at a tem-
This is the replacement sheet
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’

inthat it has the formof a creamor gel. 16. A nethod for extraction of
l-ow- mol ecul ar DNA from sturgeon mlt involving honogeni zati on of frozen
mdt in a citrate-salt buffer, deproteini-zing DNA by detergents,
denaturating and separating protein, subseguent degradati on of DNA
separating it fromspecific adm xtures and separa- ting the target product
CHARACTERI ZED i n that degradation of DNMis preceded by the el ectrodialysis
and/or ultrafiltra- tion stages and the target praoduct is precipitated in

t he form of PRrRdWI® of &0-24 C epdus onesmur® afhg-Jakedrsl cm17. The net hod

according to Claim16 CHARACTERI ZED in that ultrafiltrati ng concentration
is carried out atify t{Thw method according to Claim 16 CHARALTERIZED in

that electrndi.alysis is carried out at a temperzture of

15-20 C and a current density of 1.0-1.3 A/s59 dm.

L]
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- 58 - perature of 20-24 C and a pressure of 2-3 kg/sq cm 1. The nethod
according to Caim16 CHARACTERI ZED in that electrodialysis is carried out
at a tenperature of 1.5-20 C and a current density of 1.0-1.5 A/5q dm
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LOW-MOLECULAR DEOXYRIBONUCLEIC ACID (DNA)
OF STURGEON MILT, METHOD FOR DNA
EXTRACTION, AND PHARMACEUTIC
PREPARATION ON THE BASE OF DNA
OF STURGEON MILT

Abstract

- The present invention relates to low-molecular DNA
extracted {from sturgeon milt and to a pharmaceutical prepara-
tion on its base. The invention also discloses a method for
preparation af low-molecular DNA from sturgeon milt. A
description is given of a new preparation based on low-
molecular DHA for use in the capacity of a hemocorrector,
inhibitor of viral activity, particularly HIV infection, and
for treating lesions of the mucous membrane of different
etiologies. Also disclosed is the use of low-molecular DHA

as & universal cosmetic addition.
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