
LOW-MOLECULAR DEOXYRIBONUCLEIC ACID (DNA) OF STURGEON MILT, METHOD FOR DNA
EXTRACTION, AND PHARMACEUTIC PREPARATION ON THE BASE OF DNA OF STURGEON
MILT The present invention relates to biotechnology, medi- cine and
cosmetology and concerns the low-molecular DNA 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 biological activity and can be utilized in the capacity of a
biocorrector, 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 addition 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 [1]. In such cases the toxic
myelodepression is registered in peripheral blood as leukopenia,
thrombocytopenia and, fur-    -2- ther, as anemia [2]. Myelosuppression
concomitant with chemo- and chemoradiation therapy limits the treatment
pos- sibilities. raises the risk of bacterial infectins and 



lethal termination [l, 2]. The range of means used in case of hematogenesis
depression i su fficien't,1y widn r 3,4}. It :]Lt~ -t  ] sG'l- ra   3h t.
_oiDn if tr marrow, ,ntr  Rct tvri of lue;cr.;Jas5, colonr,-stinmulating
factors, and such preparations s5 slenirP., leuIrig PnP, pent ol, eimosnane
and v  e       " of vitamins [5-72. However, transplantation of bone marrow
i5s a2.mpanied by additiornal traumatic intervention while introductiron n
f leukomass may bring about an immune conflict. Pharmacewutic preparati.ors
are li ttle effective and call Jor canceliat lDon of cheiotherapy . !n
5searching for new biCl1-gically-ative propar aitins.. the leukostimulating
effect of nucleic acids has been disco- vered 18-101. The leukostimulating
effect or the Preparati- 



ons based on high-molecular DNlA produced from the thymrus and spleen of
rats was demonstrated in vivo 8,103. However, such Preparations exhibit a
number of substantial disadvan- tages, e.g. slow development of leukocytic
reaction and absence of stimulation of bone marrow hematogenesis. The
hemocorrector injected in cases of leukopenia and agranulocytosis was
sodium salt of ribonucleic acid produced by hydrolysis from yeast :93. In
addition to painfulness of inJections, the preparation has the same
disadvantages, i.e. it stimulates leukopoiesis only, i5 low effective and
calls for cancellation Do the course of chemotherapy. The efficiency was
demonstrated of the preparation con- This is the reNacement sheet 6 SEP
.3w6 



Date:    taining a high-molecular DNA extracted from milt of herrings in
combination with daunorubicene in case of leukemia and thrombocytopenia
[11]. The sodium salt of low-molecular DNA produced from milt of sturgeons
and not used heretofore features unexpected biological activities such as
effective stimulation of leuko- poiesis, including bone marrow
hematogenesis, stimulation of healing the lesions of mucous membranes of
various localiza- tion and etiologies, inhibition of viral and microbial
activities, particularly HIV infection. 



Prior to the present invention, the HIV infection was suppressed by
nucleotide analogs, e.g. AZT (3-azi-3-desoxy- thymidine) [12, 13]. However,
this preparation is effective only at early stages of the disease and, even
in therapeutic doses, is highly toxic which leads in clinical use to comp-
lications (headache, anemia, disorders of gastroenteric tract) and thus
restricts its administration [14, 15]. Known in the prior art of treating
HIV infection is the administ- ration of difluorinated nucleosides [16]
which, however, are little effective. The claimed 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 [17]. 



The preparation based on low-molecular DNA obtained from milt of sturgeons
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 of    -4-
heavy metals, and cytostatics. A method for producing DNA from milt of
sturgeons has been disclosed in inventors Certificate USSR No. 14-10494,
1936, C074221 (04). The method involves homogeni- zation of milt in a
standard citrate-salt buffer, separation 



of cail nuclei by centrifuging, homogenization and deprote- inization with
a solution of sulfate Ne at a tempe- nature of 55 C approximately. the
cooled mixture is vigo- rously mixed with kieselguhr (15.5 %.) and
filtered. The target DNA is precipitated with alcohol in a 1:1 proportion.
The high-polymeric DNA is dissolved and subjected to the effect of sound on
a magnetostrictor, and filtered, produ- ting. 0.6% DNA in 1/10 standard
titrate-salt buffer. Also known is a method for producing DNA front milt of
sturgeons by homogenizing milt, washing it with a physiological solu- tion,
deproteinizing the DNA-protein complex with proto- subtilin Bacillus
subtilis (Inventor's Certificate USSR No. 780444, C07H21/04). Also known in
the prior art is a method for production 



of DNA from sturgeon milt involving homogenizing of milt in a standard
citrate-salt buffer (0.87% Na Cl, 0.54 sodium citrate), centrifuging,
deproteinizing in presence of do- decyl sulfate Na in the course of 1.5 h
at 60 C. Then the suspension is treated with NaCl and citrate Na to final
concentrations of 14.6 % and 24 %, respectively, and heated for 1.5 h at 60
C. To separate proteins, the cooled solution is passed through a column
with kieselguhr, Producing a DNA  solution(Chemo-Pharmaceutical Journal,
1982, No. 7, p. 835-838).    However, all the above-cited methods fail to
produce a 



sodium salt of DNA without Polysaccharide admixtures. The presence of even
small amounts of polysaccharides in the DNA preparation for medical
purposes is undesirable 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 form which  is quite convenient both for
storage and making various pharma- ceutic forms of the preparation. 1.
Method for Extraction of DNA according to the Invention The claimed method
for extraction of DNA from sturgeon milt involves homogenizing frozen milt
in a citrate-salt 50- 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 0.67 % 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 96 %). Then the mixture is treated with Na Cl
solution to a final concentration of 14.6 X and heated for 1.5 h at 55-60
C. The Produced mixture is treated with kieselguhr and filtered. The
resulting solution of DNA is passed through an electrodializer and/or
ultrafiltration plant. The obtained solution is treated by ultrasound,
filtered, concentrated if 



-6- necessary, precipitated with alcohol and the precipitate is washed with
86 % alcohol, dried in a drying cabinet at 40 C, producing DNA in dry
powder form. The salt of DNA obtained by the above-described process
features the following properties. It is a white powder containing at least
80 wt.-% of native sodium salt of low-molecular DNA produced from sturgeon
milt, not over 1.5 wt.-% of proteins and not over 17 wt.-Y. of moisture.
The molecular weight of sodium salt of DNA is not over 



12 kD and its hyperchromic effect, not under 37 %. The Product prepared in
accordance with the claimed method is suitable for medical utilization
(market name 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 of sodium salt of DNA is used in
the form of injections. The diluent may be 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 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 [17]. A certain weight amount of DNA powder is
treated with diluent to the required volume of the solution. Then the
solution is    -7- filtered, sterilized and poured out into vials. The
diluent is preferably distilled water or physiological 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 DNA in amounts sufficient for
healing them. The preferrable DNA concentration in the solution is 0.2 to
2.0%. The diluent may be, apart from physiological solution and water, any
other pharmaceutically-acceptable diluent. For inhibiting HIV infection,
DNA is used in combina- tion with polyvalent metals (zinc, nickel, cobalt,
iron) in 1:1 to l:1000 proportions. The metal systems are produced by
mixing components in certain proportions and at different temperatures. The
DNA according to the invention used as a general- purpose 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-propyleneglycol, aromati-
zer, and water. Lotions are prepared by mixing the gelling components with
water then adding the remaining components. Cream is prepared by a
traditional method (18), i.e. by    mixing fatty and water phases. DNA is
added to the cream 



mass under certain conditions (temperature, pH, adding sequ- ence). The
basic components of dentifrice water are ethyl alco- hol, distilled
glycerine, aromatizer, food dyestuffs. The dentifrice water is prepared by
the traditional method (18,19),. i.e. by mixing components. 3. Studying
Toxicity and Mutagenic Activity of the Claimed Preparation 3.1. The
mutagenic activity was studied in three test systems: - on indicator
bacteria in Ames test (Salmonella) of microsomes, Ames et al. PNAS, 1973,
v. 70, P. 2281; - by registering chromosomal aberrations in bone marrow
cells caused by the investigated preparation (Ford C., Stain 



Technol; 1956, v. 31, P. 247) in a modification (A.M. Malashenko 1977 and
G.N. Zolotarev et al, 1978); - by registering dominant lethal mutations
induced by the claimed preparation in embryonal cells of mice (Ehling U.H.,
Arch. Toxicol., 1978, v. 39. P. 173-185). In the first test system the
concentration of the pre- paration was 0.1; 1.0; 10; 100 and 1000 mkg/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 and weight (5 toxic doses) in 100 mg/kg 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    in the 3rd
series of experiments. An analysis of the obtained results has shown that
the studied preparation displays no mutagenic effect in the test range of
doses (from subtherapeutic doses to 100 toxic do- ses). 3 .2. Studying the
Toxicity of DNA Preparation The preparation in the ready-made form (1.5-%
solution) was administered to animals subcutaneously or intravenously one
or five times with 24-h intervals depending on the purpose and objects of
the experiment. Tests were made on 



male rats [err] (SVA x [err] and SVA, male and female rats Wistar and F
(AMSY and Wistar), Guinea pigs, English beagle dogs and chinchilla rabbits.
The condition and behavior of animals were observed within a month after
the end of the course of administering the Preparation. Within this time,
biochemical and clinical analyses of blood, clinical analyses of urine were
made and the functi- onal condition of cardiovascular system, etc. was
studied. The toxicity doses were calculated by the Litgfield 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 [err]  [err] VC) weighing 18-20 g in doses of 1000, 500 and
250 mg/kg. 



Not 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 from control. An autopsy discovered no microscopic changes in the
- 10 - organs. Intravenous injection of the preparation to the mice of the
same line was made in the doses of 600, 300 and 150 mg/kg (the volumes
were, respectively, 0.3, 0.15 and 0.07 ml per mouse). 



The results are summarized in Table 1. TABLE 1. Studying Toxicity of DNA
Preparation Injected Intravenously to Mice Dose, mg/kg            Perished
animals,        Time before %                 death days 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 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 making subcutaneous, intraperitoneal and intracerebral injections in
5, 10, 20, 35 and 50, 75 mg/kg doses. The animals were observed for two
weeks after which [err] 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 regardless of the method of administration.    Investigations
were conducted on male mice [err] (AMSU x Wistar) weighing 220-250 g on an
average. The results appear in Table 2. TABLE 2. Studying Toxicity of DNA
Preparation 



Administered Subcutaneously to Rats Group No. Dose and administ- No. of
animals: Cumulative dose, ration regimen    perished/total      mg/kg 1
30 mg/kg x 5/24 g         0/15.             150 2      6 mg/kg x 5/24 g
0/15               30 3      Intact control           0/15 Other
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
pathomorphological examination was conducted by killing 5 animals from each
group by decapitation on the 



14th and 30th day after the completion 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-X solution of formalin,
colored with hematoxylin-eosine and subjected 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-    tion of the preparation was not accompanied by a
pain syndrome. The animals gained weight normally and the weight 



coefficients of their organs varied within the limits of the physiological
standards. Examination of the peripher  blood has revealed no essential
changes. The number of arithrocytes, nemoglobin, leukocytes and
thrombocytes in the test group varied within the limits of physiological
norms. Examinations of the cardiovascular system based on ECG have shoen
that the  preparation exerts no pathological of- fect on the functioning
aid electric processes in the car- diac muscle. Examination of kidney
function based on the clinical analysis of urine has revealed that the
preparation has no nephrotoxic effect. The results of investigations lead
to a conclusion that 



the preparation, even 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
properties 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 English beagle dogs weighing
11.5-15.6 kg were used. Aplasia of hemogenetic tissUe was caused by Peroral
administration of myelosan in a single dose of 15 mg/kg. The sodium salt of
DNA was adminis-   



- 13 - tered subcutaneously in single doses of 10 mg/kg and 25 mg/kg twice
on the 3rd and 7th days after injection of myelosan. The cumulative doses
of DNA were, respectively, 20 mg/kg and 50 mg/kg. Dogs in the control group
received 10 ml each of Physiological solution at the same dates. After 3,
7, 14, 21, 28, 42 and 49 days from the beginning of the experiment the
number of leukocytes in peripheric blood and the content of  karyorytes
of the bone  marrow in sternal punctates were determined. The results of
experiments are summarized in Table 3.   



- 14 - It follows from the tabulated results that administ- ration of
myelosan has brought about a radical reduction of leukocyte content in
peripheric blood and of karyocytes in the bone marrow. The content of
leukocytes and karyocytes in control animals remained low up to the 28th
day of the experiment and began to be slowly restored after the 42th day
but failed to reach the initial level to the end of observation, on the
49th day. Introduction of the sodium salt of DNA brought about an essential
change 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 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 while by the end of observation period the level of
leukocytes practically returned to the initial va- lue. A similar picture
was 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 of 20 mg/kg and, most conspicuously, in a 50 mg/kg
dose contribu- tes to speedier recovery of hematogenetic indices in case of



hemopoiesis suppression caused by the cytostatic myelosan. The second
series of experiments was carried out on male hybrid mice [err] [err] BS)
weighing 18-20 g.    - 15 - Cytopenia was caused by administering
cyclophosphane intra- peritoneally in single doses of 200 and 275 mg/kg.
The sodium salt of DNA was injected subcutaneously by single shots  in
doses of 150 and 30 mg/kg and on the 3rd, 5th and 7th days after
cyclophosphane injection. On the 1st, 3rd, 5th, 7th, 10th, 12th, 14th,
17th, 21st and 25th days  the total number of leukocytes in peripheric
blood was determi- 



ned in the Goryaev chamber. The results of the experiment are summarized in
Table 4. It is seen from Table 4 that the maximum tytopenic effect  after
introduction of cyclophosphane is evolved on the 3rd day while the number
of cells is recovered on the 7th-th day. However, on the 12th-l3th day
there occurs a second, not so deep reduction of the number of leukotytes.
TABLE 4. Dynamics of Recovery of Hemopoiesis in Mice when Using Claimed
Preparation against Cytopenia caused by Single-Shot Administration of 200
mg/kg of Cyclophosphane 



Number of leukocytes in peripheric blood (thou/cu mm) [err] Administration
of 150 mg/kg of DNA on the 3rd, 5th and 7th day achieves a maximum
stimulating effect. 2-3 days after the first injection of DNA the number of
cells returns to the background level before introduction of myelosan while
on the    - 17 - 7th-lOth day the number of cells reaches a maximum
exceeding said level. It should be noted that, unlike other hemocorrec-
tors, DNA does not cause any compensating reduction of cell number after
hemostimulation. 



On the whole, the analysis of experimental materials leads to the following
conclusions. As distinct from the known preparation containing yeast RNA,
administration of the claimed preparation speed5 up the recovery of the
leukocyte number in peripheric blood and increases the number of karyocytes
in the 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' treatment. Unlike the RNA yeast, the
claimed preparation does not cause com- pensating 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, lymphoblastic leucosis, etc. Treatment with
cytostatics and radiation caused the development of leukopenia (100 to 1500
per cu.cm of blood). The course of treatment included the preferable use of
0.5-2.5-% solution of low-molecular 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    



ensuring a 3-5-fold increase of leukocytes after 1 or 2 injections.    The
results of investigations are presented in Table 5. Table 5. Dynamics of
Hemogenesis in Oncological Patients Treated by Chemoradiation Therapy with
Administration of Polydan Approximate Dynamics of leuko- Basic   Time for
Compensa- plan of          penia        course  norma-    ting re- No.
treatment  ------------------  of che- liza-      duction of
before    after      mothe-  tion      of cell pts            adminis-
admini-  rapy    of          number 



tration   strati-           homo-     after he- of pre-   on of
gene-      mostimu- para-     prepa-            sis        lation tion
ration 30 COPP;CVPP,  100-      450-    full       2-3       none DOPP
1500      5000     course   days and/or pharmo- rubicine COPPCVPP,  do
do       do        do        do DOPP and radiation therapy Pharmo-     do
do        do       do        do 



rubicine and radio- therapy    - 20 - Note, COPP - cyclophosphane, oncovin
prednisolon, procarbazine CVPP - cyclophosphane, vicblastin, prednisolon,
proarbazine DOPP - dopane, oncovin, prednisolon, procarbazine An analysis
of a  myelogram in the observed group of patients has demonstrated not only
leukostimulating effect 



but also a pronounced influence upon normalization of mega- karyocytic
hemogenesis (Table 6). Table 6. Dynamics of Myelogram (%) with
Administration of Polydan No. Myelogram         Before ad-   After admi-
Norm indices         ministra-    nistration tion 1   Neutrophilic       -
14.0          7.0-12.2 myelocytes 2   All cells of       47.5
52.5          57.1-66.5 granulocytic excrescence 3   Lymphocytes       34.0
21.0          4.3-13.7 4   Plasmoblasts       1.0 



5   Polychroma-        0.5            1.0           8.9-16.9 tophiliC
normocytes 6   Maturing f actor:    - 21 - erythroka-
0.8           0.7-0.9 ryocytes 7   Leukoery-                       22.2.
2.1-4.5 throblastic ratio 



Thus, the claimed preparation exhibits not only a leukostimulating effect
by far  more  intensive than that of the Previously known preparation but
also an ability unknown heretofore to stimulate the bone marrow
hemogenesis. Moreover, unlike t.he preparations of the prior art level, we
have unexpectedly discovered an absence of the phase of compensating
reduction of cell quantity after hemostimuation. An important advantage of
the preparation according to the invention lies in the possibility for
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.    - 22 - Table 7. Comparative Characteristic of
Hemostimulating Preparations used in Chemo-radio Myelodepression
Preparation  Administ-            Effect           Complicati- ration
-----------------------       ons plan      stimu- stimu-  stimu- lati-
lati-   lati- on of  on of   on of leuko  bone    throm- 



poi-   marrow  opoi- esis   hemo-   esis gene- sis Granulo-     5 mg/kg
++       ++      -      Anorexia, [e- cyto-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       0.5-5 mml   +        -       -      Painfulness
nucleina-    of 2-5 %                             during 



te (yeast    solution                             injetion RNA)         1-2
times    - 23 - 200 das DNA accord-  single        ++      ++       +
None ing to in-   shot, 5 ml vention       of 1.5-% solution Sodium
nucleinate Na (sodium salt of nucleic) produced by hydrolysis of yeast is
used as a hemocorrector in cases of leukopenie. The factor of stimulating
the colc- 



nies of granulocytes and macrophages is the most frequently used,
hemocorrector in leukopenias resulting from chemo- radiotherapy. The use of
both said preparations involves cancelling the course of main antitumoral
therapy. A comparative characteristic of the leukostimulating effect of the
preparation based on high-molecular DNA from the thymus and spleen of rats
and of the claimed preparation on animal models appears in Table 8.    -24-
Table 8. Comparative Characteristic of Leukopoiesis- 



Stimulating Preparations (used on animals) Charactereistic of      Time for
reaching   Effect on bone DNA preparation,        initial level of
marrow hemo- administration             leukocytes         genesis plan
Produced from              15-25 days         None thymus and spleen of
rats. 2 mg/kg, 4-5 injections (for rats) Sodium salt of         8-21 days
Simultaneous DNA Produced                                  stimulaticn from
sturgeon                                of bone-marrow milt.
hemogenesis 



Dogs: 20-50 mg/kg. two injections. Mice: 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 nonmutagenicity which renders it quite
suitable for clinical employment as a hemocorrector for a wide range of
applicati- This is the replacement sheet    



- 25 - ons not only in case of cytopenia in oncological patients, caused by
chemo-radiotherapy but also in radiological medicine, radiation sicknesses
and in other cases associated with deviations of blood formula. 5.
Administration of the Preparation as a HIV Infection Inhibitor Prior to the
present invention there was no information on the antiviral activity of
nucleic acids. The HIV infec- tion can be inhibited, according to the
present invention, by the sodium salt of DNA produced from sturgeon  milt
in combination with polyvalent metals (zinc, nickel, cobalt, iron) in a
ratio from 1:1 to 1:1000. The preparation can be administered by
subcutaneous, intraperitoneal and intranasal 



methods or into the cerebrospinal canal, depending on the form of the
disease, in therapeutically-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 the HIV infection was discovered
in the following experiments. HIV in the cell culture systems was inhibited
by the DNA complexes in combination with zinc, cobalt, nickel and iron at
various concentrations of components. Azidothymidine manufactured by the
Welcome Co. was used for comparison. The antiviral activity of preparations
was assessed by the methods recommended for this purpose by the World
Health 



Organization [20, 21]. For this purpose we used the cultures of inoculated
cell lines SEM and MT-4. The cells were    - 26 - cultured at a
concentration of (0.03-0.05)xl0[err]   Cells per 1 ml of PPM1 1640 with
1O-% fetal serum of calves, 300 mg/ml of glutamine, 100 mkg/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 of trypan blue.
The virus sources were strains HIV/IVS and HIV - 1- HTLV/ I I I B. The
suspension of cells was Placed into 24-hole 



boards, treated with different doses of the preparation and infected with
HIV. The multiplicity of infection was 0.01 [err] per cell. Then the
cultures were incubated at 37 C in the atmosphere containing 5 % [err] at a
moisture content of 98 % for 5-7 days before determining the cytopathic
effect of the virus on the cell culture. The formation of viral antigen was
assessed by immuno- fermental analysis. The results are given in Table 9,
- 27 - Table 9. Efficiency of Inhibiting the 



HIV Infection Prepa- DNA-metal  No of  Data of immuno-   Cytotoxicity
ration ratios of  syncy- enzyme analy- compo-    tia,          tis
No of     Vitali- nents,    % of    ---------------  cells         ty of
moles     virus   optical  mg/mg   per l ml   cells, cont-  density
of cul- rol                       tural liquid 10 DNA/   1:1         -
- Zn    4:8        -            -         -          - 3:10       25
-        0.25      0.83       62 0.5:350    35       -        0.50
0.88       81.2 



1:1000     70      0.487    -         0.86        84.3 1:1100     100
0.597    -         0.89        86.2 DNA/   1:1        -        -
- Ni    4:9        -        -        -         - 3:10       0        -
0.1       0.82       71.0 0.5:350    0        -        over      0.86
79.0 2.0 1:1000     68      -         over     0.65        84.3 2.0 1:1100
100     0.607    -         0.88        87.5 DNA/   1:1        -        -
-         -    



- 28- Co    4:9        -        - 3:10       10       0.190   0.86
78.4 0.5:350    15       0.164    -        0.64        67.1 1: 1000   66
0.414    -         0.89        76.3 1:1100     100     0.565    -
0.87        82.1 DNA/   1:1        -         -                - Fe    4:9
-        -        -         - 3:10       0        0.103    -       0.87
79.3 0.5:350    0        0.247    -        0.84       82.1 1:1000     61
0.482    -         0.87        81.7 1:1100     100     0.595    -
0.85        34.5 AZT              8        0.091    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 introduction of the DNA-metal
complex into the cultural medium is accompanied by inhibition of HIV
infection. The optimum DNA-metal relation varies from 1:1 to 1:1000. The
virostatic effect is combined 



with a low cytotoxicity. As distinct from the claimed    - 29 - method,
treating the cultured medium with AZT preparation brings about high
cytotoxicity with a moderate antiviral effect. Then toxicity of the
preparation according to the invention was investigated on experimental
animals. Tests were made concurrently with all four types of the
preparation in comparison with azidothymidine in 5, 10, 20, 35 and 50 mg/kg
doses. Investigations of toxicity of the four types of the preparation and
azidothymidine were conducted 



on nonlinear white mice weighing 6-7 g with preparations administered in
different doses in the form of subcutaneous, intranasal, intraperitoneal
and intracerebral injections. The animals were kept under observation for
two weeks and calculations were made by the Curber method. The [err]
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.    Table 10. Toxicity and Anti-HIV Activity of
DNA-metal Complexes at Different 



Modes of Administration No. Prepa- Method of ad-           Dose, mg/kg
Qty of tion    nistration   ---------------------------- syncy- 5   10   20
35   50   75  tia, % 1   DNA/  intracerebral  6/6  6/6  6/6  6/6  6/6  6/6
25 Zn    subcutaneous   6/6  6/6  6/6  6/6  6/6  6/6   25 intraabdominal
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  6/6  6/6  6/6  6/6  6/6   15 Ni
subcutaneous   6/6  6/6  6/6  6/6  6/6  6/6   15 intraabdominal 6/6  6/6
6/6  6/6  6/6  6/6   15 intranasal     6/6  6/6  6/6  6/6  6/6  6/6   15 3
DNA/  intracerebral  6/6  6/6  6/6  6/6  6/6  6/6   31 Co    subcutaneous
6/6  6/6  6/6  6/6  6/6  6/6   32 



intraabdominal 6/6  6/6  6/6  6/6  6/6  6/6   33 intranasal     6/6  6/6
6/6  6/6  6/6  6/6   31 4   DNA/  intracerebral  6/6  6/6  6/6  6/6  6/6
6/6   - Fe    subcutaneous   6/6  6/6  6/6  6/6  6/6  6/6   -
intraabdominal 6/6  6/6  6/6  6/6  6/6  6/6   - intranasal     6/6  6/6
6/6  6/6  6/6  6/6   - S  AZT    intracerebral  6/6  6/6  6/6  6/6  6/6
6/6   10 (azido- subcutaneous   6/6  6/6  6/6  6/6  6/6  6/6   - thymi-
intraabdominal 6/6  6/6  6/6  6/6  6/6  6/6   - dine)  intranasal      6/6
6/6  6/6  6/6  6/6  6/6   75    6  Pla-   intracerebral  6/6  6/6  6/6  6/6
6/6  6/6   100 



cebo   subcutaneous   6/6  6/6  6/6  6/6  6/6  6/6   100 intraabdominal 6/6
6/6  6/6  6/6  6/6  6/6   100 intranasal      6/6  6/6  6/6  6/6  6/6  6/6
100 Note. Numerator - quantity of survived mice Denominator - quantity of
infected mice. One can see  in the Table that all the  five types of the
preparation, regardless of the dose, proved to be nontoxic for the white
mice weighing 5-7 g in case of subcutaneous, intranasal and intraabdominal
administration (observation term 2 weeks). At the same time 50% of mice
perished when the 50 mg/kg dose of DNA was exceeded. Azidothymidine also
resulted in mortality of 50% of mice after intracerebral introduction in
doses varying from 10 to 50 mg/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 more conspicuous in case of
intracerebral, subcutaneous and intraabdominal injections. An analysis of
experimental data 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 conventional methods (Mc. Canley J., Biochem.J.
1983, v. 224, P. 281; Wigand R. et al, Entevirology, 1982, v. 18, p. 169;
Allen  



-32 - G.P., 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-metal Complexes Type of virus        System used           % of virus
growth inhibition (ave- rage data) 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
of 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 of various etiologies.
Most crucial today is the problem of healing the mucous membrane lesions of
the oral and Pharynx cavity which are frequent complications after local
and parenteral administration of antibiotics, preparations of heavy metals,
and cytostatics [22-243. Investigations of DNA according to the invention
within 



a broad range of concentrations (from 0.2 to 2.0 %) have    demonstrated
the efficiency of the preparation in all the studied concentrations with
virtually no complications. The results of clinical investigations of the
effect of the DNA 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 observed oncological
patients were lymphosarcoma, histio- cytic sarcoma, acute leukosis,
lymphogranulomatosis. The patients were treated with chemotherapeutic
prepa- rations, such as methatrexate, vincrysgin, prednisolon, 



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 hyperemia and edemas of the
mucous membrane in the oral cavity, numerous elements of aphthosis covered
by white patches and acutely painful. Taking of liquid food was difficult,
that of solid food, impossible. Some patients suffered from sub febrile
tempera- ture. All Patients were given a 5-6-day course of applica- tions
of polydan solution 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-Stomatitis after Applications of DNA solutions Type of
muco-              Treatment efficiency, days us membrane
-----------------------------------------------    -34- affection
pains va- bleed-    hypere-  abili-   full ar- nished    ing va-   mia va-
ty for   resting nished    nished   tak ing   of pro- food.    cess
Stomatitises  2nd day   2nd-        4th-     2nd-      6th day 3rd
5th       3rd 



day       day       day Gingivo-      2nd-      2nd-.      5th day  3rd day
7th- stomatitises   3rd       3rd                           8th day
day                           day Ginsivitises  2nd day   3rd day   7th day
2nd day  8th day Pharingo-     2nd-       3rd- stormalitises  3rd       4th
8th day  2nd-    10th day day      day                  3rd day The Table
shows that as early as on the 2nd day of treatment the pains vanished, food
could be taken on the 2nd--3rd days and solid food, on the 4th day.
Bleeding of 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 cases
the process was fully arres- ted on the 6th-10th days. And it should be
noted that healing of stomatitises occurred on the 6th day. gingivo-
stomatitises, on the 7th-8th days, gingivitises, on the 9th    - 35 - day.
The longest healing time was registered in case 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 polydan solutions ensure efficient stopping of
medicamentous lesions of the mucous membrane in the oral and pharyngeal
cavity (stomatitises, gingivitises, gingivistomatitises,
pharyngo-stomatitises). An important advantage of this solution lies in
that the course of treatment calls neither for cancelling the basic
polychemotherapy nor even for reducing the doses. Table 13. Comparative
Characteristic of Effect of Polydan in Combination with Known Preparations
in Treating Medicamentous Lesions of the Mucous Membrane of the Oral and
Pharyngeal Cavity Administration  Treatment   Possibility  Effect
Condition of 



efficiency  of 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                   therapy              tion, re-
acc. to plan                 course               covery of continued
function Traditional    7-14 days    treatment    +        Ulcerous    -36-



therapy.                     course               and necrotic Locally:
continued            process, antiseptics
sometimes of and enzymes                                       gangrenous
nature Orally:        7-14 days    course of    --       Epitheliza-
antihista-                   chemo-               tion, 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 beneficial
for the dynamics of 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 treatment 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 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 



-37- activity of the cosmetic cream containing an addition of the sodium
salt of DNA. These investigations were carried out by the conventional
methods [25-26]. 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 - biochemical
characteristics of the skin have demonstrated that said cream increases the
content of total soluble proteins and DNA, and or total lipides. Tests on
experimen- 



tal animals have revealed efficient penetration of DNA marked with [err]
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 well absorbed
and leaves no film on the skin. The results of the experimental clinical
investigations are summarized in Table 14.    Table 14. Curative and
Prophylactic Properties of Cosmetic Cream Containing Sodium Salt of DNA as
Biologically-Active Addition 



Investigated pro-  Investigation    Investigation perties           methods
(in-         results formation source) Toxicity          [19]
Nontoxic Allergenic effect  [26]             Macro- and micro- with
morphologi-                    scopic examination of cal control
skin and 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 to 2.32 teins in skin     with thymidine   DNA increased
from [err] [27]         21.0 to 27.4 mg/g 



Lipides increased from 373.0 to 445 mg/g Photoprotective   Spectrophoto-
Cream samples did effect            metry with        not pass ultra-
"Specord" ins-   violet radiation trument [28]     at wavelength shorter
than 280 nm    - 39 - Antioxidating       Model of pero-    Full inhibition



effect              xidated lipides   of peroxidation [18, 27, 28]      of
lipides Hydrate ability    Electrometry        Pronounced hydra- with
"Teest"       to ability system by          (transcutaneous methods [28]
passage of water) These data 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 prophylactic pro- perties of the hair lotion containing a
biologically-active addition in the form of the sodium salt of DNA. 



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 were made on 20 male albino Guinea pigs
weighing 350-400 g each, and on 5 rabbits. each weighing 2.5-3.0 kg.
Toxicity was investigated by the Gatsuro method [27]. The irritating effect
was assessed by applying the prepara- tion to the mucous membrane of the
rabbits eye. The tested lotion was also applied daily for 21 days 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  



- 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 length was measured. The structure of
hair was studied and the results 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 were 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 RHA 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 root sheath.
Clinically, the preparation features good organoleptic 



properties, can easily be applied to the hair-covered part and is devoid of
an allergenic effect. Observation of the seborrhea cases have shown that
after a 21-day course the hair was found to be soft, loosely    - 41 -
falling with a lower amount of dandruff. The formed film gives efficient
protection against weather effects (photo- protective action). Shedding of
hair is reduced due to the antioxidating effect. The obtained data are an
evidence that introduction of a biologically-active addition - sodium salt
of DNA - 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. 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, the sodium salt of DNA according to 



the invention imparts an antiinflammatory, antiseptic and antiparodontosis
activity to the dentifrice water. The allergenic tests by conventional
methods of all the cosmetic products [26] discovered no allergenic
properties. 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.    -42- Thus, DNA
according to the invention is a universal 



addition to 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 organs 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 5 ml of 1.5
% solution of the sodium salt of DNA. 



Before the administration of the preparation, leukope- nia was 100-300
leukocytes per cu mm of blood, but after administration a gradual increase
in the number of leukocytes 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 5th day, 5100. Another peculiar feature was also
positive dynamics of all the granulocytic excrescence cells whose number
increased from 47 to 52.5 % (the normal value being 57 %). The matu- ring
index of erythrokaryocytes before treatment with the claimed preparation
was equal to zero, while after treatment it was 0.8 (normal value being
0.7-0.9). There were no observed complications of a general natu- re, and
no irritation or painfulness in the injection area. 



- 43 - EXAMPLE 2 The patient A., 13, was admitted into the department of
infantile oncology on the 13th of July 13,1992. The diagno- sis was acute
lymphoblastic leukosis. A course of chemo- therapy with cyclophosphane,
vinkristin, rubomicine and prednisolon was administered. The result was
increasing leukopenia. On November the 25th, 1992 the number of leuko-
cytes was 2500, on November the 27th, 1992, 400, on November the 28th,
1992, 300, and an November the 29th, 100. On November the 30th, 1992 the
patient was injected with 5 ml 



of 1.5% solution of polydan. The result was an increase in the number of
leukocytes. Thus, on December the 2nd, 1992 the number of leukocy- tes was
700, on December the 7th, 4200, on December the 10th, 5000. Simultaneously,
the myelogram was normalized: 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. Injection of the polydan solution did not cause any side
effects. EXAMPLE 3 



A culture of inoculated cells, line CEMSS and MT-4 was used in the
experiment. The cells were cultivated at a concentration of
0.03x0.05x10[err]  cells per 1 ml of PPMJ 1640 medium with 10-X fetal serum
of calves, 300 mg/ml of L glutamin, 100 mkg/ml of hentamycine and were
grown in the    - 44 - 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/IIIB 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 



DNA-metal relation of 1:1. 4:8, 3:10. 0.5:350, 1:1000 and infected with
HIV. The multiplicity of infection was 0.01 [err] per cell. Then the
cultures were incubated at 37 C in the atmosphere containing 5 % of CO   at
a moisture content of 98 % for 5-7 days 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 syncytia, per cent of virus control at a DNA-metal relation of
3:10 was 25 % at 69 X of viable cells; at a relation of 0.5:350, 35 % at
81.2 % of viable cells; at a relation of 1:1000, 70 % and 84.3 % of viable
cells; and at a relation of 1:1400, 100 % and 86.2 % of viable cells. 



EXAMPLE 4 The experiment was conducted as in Example 3. The suspension of
cells was processed with various doses of DNA-Ni complex at the same
relations of components as in Example 1. The experiment has shown 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 and 90 %; at a relation of
1:1000, it was 68 % at 84.3 % of viable cells and at a relation of 1:1100,
it was 100 % at 87.5 % of viable cells.    -45 - 



EXAMPLE 5 The experiment was conducted as in Example 3. The suspension of
cells was treated with various doses of DNA-Co complex at the same
relations of components as in Example 1. The experiment has shown that the
number of syncytia, per cent of virus control 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 viable cells; at a relation of 1:1000 it was- 66 % at 76.3 % of
viable cells, and at a 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 various doses of DNA-Fe complex at the
same relations of components as in 



Example 1. The experiment has shown that the number 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 number of syncytia was 61 % at 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 The patient P. was admitted with the main diagnosis of sarcoma,
IV degree. Was given metatrexate in a dose of 50 ml/sq m. On the fifth day
the symptoms of stomatitis developed: the oral cavity turned hyperemic with
edemas and aphthous eruptions, sharply painful. Taking of food was
impossible. The patient was administered applications of 



O.25-% solution of polydan on the first day, eight times    - 46 - with 2-h
intervals; on the 2nd-6th days, eight times daily; six times on the 7th day
and three times on the 8th day. The dynamics 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, bleedi ng
stopped. On the 3rd-4th day the pains vanished, the aphthous elements
diminished, the patient started taking food; on the 5th day there were no
pains, hyperemia vanished; on the 6th day the process was fully arrested,
the mucous membrane of 



the oral cavity was clean, there were no edemas and hyperemia. The
stomatitis was treated without canceling chemo- therapy. EXAMPLE 8 The
patient K. was admitted with the main diagnosis of lymphosarcoma, IV
degree. Was administered 500 ml/sq m of metatrexate and 2 mg/kg of
prednisolon. On the 4th day after the beginning of polychemotherapy 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 administered applications
of 0.5-% 



solution of polydan: eight times a day (every 2-3 h) on the lst-4th day;
six times a day on the 5th-8th days. The dynamics of the clinical symptoms
or gingivostomatitis was the following: abatement of pains on the 2nd day
after treatment of the mucous membrane; on the 3rd day - vanishing of
pains, stopped bleeding, taking of food possible; on the    - 47 - 4th-5th
day the hyperemia of the mucous membrane diminished and on the 8th day the
process was completely arrested. On the 9th day the mucous membrane of the
oral cavity and gums was clean, of pale-pink color, without any signs-of
edema 



and hyperemia. The gingivostomatitis was treated without canceling of
polychemothereapy EXAMPLE 9 The Patient, K. was admitted with the main
diagnosis of acute leucosis and treated with 500 mg/sq.m of metatrexate. On
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 oral and pharyngeal cavity, aphthous
elements bleeding at palpation. The mucous membrane is sharply painful.
Taking of food, particularly solid food is sharply impeded. Applications of
1.5-% solution or polydan were administered on the following program: 8
times (every 2 h) daily on the first 7 days; 6 times on the 8th-9th days; 4



times on the 10th day. The dynamics of medicamentous pharingostomatitis was
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, on the
5th-6th day there remained but a small number of eruptions, on the 7th-8th
days hyperemia remained. On the 10th day the process was completely
stopped. The mucous membrane of the oral and pharyngeal cavity was found to
be clean, of a pink color, free of edemas. Esophagostamatitis was treated
without canceling chemotherapy. Thus, the above examples confirm the
efficiency of the    



-48- Polydan solution for treating medicamentous lesions of the mucous
membrane of the mouth and pharynx. EXAMPLE 10. Making a cosmetic cream with
the general-purpose addition. After weighing out the feedstock components,
the fatty and aqueous phases are prepared. (W%) To prepare the aqueous
phase, 0.1 of triethanolamine, 2.0 glycerine and water are heated to 75-80
C. The fatty phase is prepared by heating 0.5 lanolin, 1.0 distilled
manoglycerides, 0.5 cosmetic stearine, 2.0 perfumery oil and 1.0 emulsion
wax to 85 C. Next, the fatty and aqueous 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 or 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
antiinflammatory properties. No allergic complications and irritating
effect were observed. Cream penetrates efficiently through the skin
barrier. EXAMPLE 11 Preparing a lotion with an addition of sodium salt of
DNA. (w%) 2.0 of gel-forming components is mixed with water and 



0.20 glycerine. After the preparation of gel, the following ingredients are
introduced in succession: 7.0 ethyl alcohol, 0.2 solubilizer, O.25 of
sodium salt or DNA, and 0.2 of aromatizer.    - 48 - Lotion is a gel-like
liquid with a pleasant odor. Experimental clinical investigations of the
produced lotion have shown that it features an antiseborrheal photoprotec-
tive and nutrient effect. No side effects and allergenic action was
discovered. EXAMPLE 12 



Preparation of dentifrice water containing sodium salt of DNA as a
biologically-active addition. (w%) A container is loaded with 35.0 ethyl
alcohol, 5.0 glycerine, distilled water, 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
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 favorable
properties of DNA used as a universal cosmetic addition. general-purpose
cosmetic addition. 



EXAMPLE 13 After weighing out the feedstock components, the fatty and
aqueous phases are prepared. To prepare the aqueous (w%). phase, 3.0
glycerine or 1.2 propylene and 0.15 triethanola- mine are heated to 75-80
C. Then the fatty phase is prepared by melting to 60-85 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 This is the replacement sheet   



- 50 - stearate. Then the fatty and aqueous phases are mixed and doped with
3.33 conservants, 0.25 sodium salt of DNA, and 0.4 aromatizer. The
resulting cream is a homogeneous thick white mass with a pleasant smell.
The pharmacological 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 aqueous 



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 0.5 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 [err] heating them to 80-85 C. Then the aqueous and
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 a homogeneous white
or 



light-yellow emulsion with a pleasant odor. The pharmacolo- gical
investigations of the produced cream have revealed the presence of its
antioxidating, photoprotective, hydrating,    proliferating and
antiinflammatory properties. There were no allergic complications and
irritating effect. The cream penetrates efficiently through the skin
barrier.    -52- REFERENCES 
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[err]    CLAIMS 1. A compound of the low-molecular DNA produced from
sturgeon milt containing at least 80 wt.-% sodium salt of DNA, molecular
mass not over 12,0 MD and a hyperchronmatic effect not under 37 %, not over
1.5 wt.-% proteins and not over 17 wt.-% 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 from the group
including Zn, Co, Hi, Fe, Pd. Pt. 4. A Pharmaceutical preparation
containing an effective amount of active principle in the form of
low-molecular DNA of sturgeon milt according to Claim 1 in combination with
a pharmaceutically-acceptable addition, diluents or fillers. 5. The
pharmaceutical preparation containing an effec- tive amount of active
principle in the form of a low-- molecular 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 injections. 8. The pharmaceutical preparation according to
Claim 6 CHARACTERIZED in that it is intended for external use. 9. The
pharmaceutical preparation according to Claim 7    - 57 - CHARACTERIZED in
that its preferable DNA content is from 0.5 to 2.5 X. 10. The
pharmaceutical preparation according to Claim 



8 CHARACTERIZED in that its preferable content of said DNA is from 0.2 to 2
%. 11. The Pharmaceutical preparation according to Claim 5 CHARACTERIZED in
that the relation of DNA and polyvalent metal 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 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-molecular DNA from sturgeon milt involving homogenization of frozen
milt in a citrate-salt buffer, deproteinizing DNA by detergents,
denaturating and separating protein, subsequent degradation of DNA,
separating it from specific admixtures and separa- ting the target product
CHARACTERIZED in that degradation of DNA 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 concentration
is carried out at a tem-   



- 58 - perature of 20-24 C and a pressure of 2-3 kg/sq cm. 1. The method
according to Claim 16 CHARACTERIZED in that electrodialysis is carried out
at a temperature of 1.5-20 C and a current density of 1.0-1.5 A/5q dm.    


