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The invention is related to the chemistry of coordination compounds, in particular, to the compound manganese with glutamic acid
and vitamin C, producing medical effect in kidney disease treatment, possessing hypoglycaemic and diuretic effect, and also to the mode
of its production. The purpose — creation of the compound intensively eliminating uremia toxines, restoring glomerular filtration in kidney
diseases, intensively lowering the level of blood glucose in diabetes and showing expressed diuretic action. The new substance is more
effective than the known ones. So, earlier reduction of the level of the uremia toxines in blood is reached, restoration of diuresis indices
(including minute diuresis) and glomerular filtration is for the first time reached in treatment of kidney disease, fast and effective reduction
of blood glucose at acute hyperglycaemia and at diabetes connected with pancreas disfunction. The substance is produced in water medium
by interaction of 2 mol alkali with 1 mol glutamic acid, with the subsequenti njection of 1 mol salts manganese and 1 mol of vitamin C
into reaction medium.
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COMPLEX COMPRISING THE COORDINATION COMPOUND MA
THE MODE OF ITS PRODUCTION NGANESE, ITS MEDICAL EFFECTS AND

The invention is related to the chemistry of the coordination compounds, in
particular, to the coordination compound manganase with o - aminoacid and vitamin,
which has medical effect in treating kidney disease and which possesses hypoglycaemic and
diuretic effect and can be used in medicine.

The complex of trivalent cobalt with glutamic acid and methylmethioninesulphoni-
um chloride — bis (monosubstituted glutaminat — O, N; O, O) methylmethioninesulphoni-
um chloride — O, N cobalt(Ill) trihydratum [ Akbarov A.B., Temirkhodjaev B.H.,
Complex of the cobalt (III) with glutaminic acid and methylmethioninsulphonia chloride,
possessing antihepatitic and bloodcreating activity and method of its production// The
preliminary patent. The description of the invention. UZ (11) 2332 B. 30.03.95. Bull. Ne 1].
This substance possesses antihepatitis and bloodcreating activity. But for this substance
medical effect in kidhey disease treatment is not known as well as hypoglycaemic and
diuretic effect.

The closest to the compound in technical structure and hypoglycaemic effect is bis-
(+,~ - methionine - picolenato) zinc tetrahydrate and mode of its production.

Bis (+, — - methionin - picolinate) zink is a coordination compound of zinc with two

picolinate ions and two molecules of methionine — CypH3gN4ZnOgS, - 4H,0. This

substance possesses antidiabetic activity [ Yunuskhodjzaaev A.N., Ergasheva M.J,,
Mukarramova U.A., Akramova G.S., Sadikova N.D. Bis - (+,~ - methionin - picolinate)
zink tetrahydrate, having antidiabetic activity // The preliminary patent, Description of the
invention. UZ (11) 1801 B. 30.04.94. Bull. Ne 2].

The mode of production of the substance is interaction of zinc picolinate
tetrahydrate with methionine in aqua medium. For synthesis of the compound the mixture
of zinc picolinate tetrahydrate and methionine is suspended in small amounts of water,
while stirring during | hour. The final product is precipitated by acetone separated and
washed by acetone and ether.

For this substance the medical effect in kidney disease treatment and diuretic effect is
not known.

Next preparation is lespenephril, used for reducing azotemia (nitratemia) in cases of
renal failure, acute and chronic nephritis, following by hyperazotemia (hypernitratemia).

The preparation is a sum of biologically active substances (catehine and flavones)
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isolated from Lespedeza capitata. The result -of using the preparation is increasing of

diuresis and excretory of nitro- compound with urine [ Mashkovskiy M.D. Medicinal
means (Manual on pharmatherapy for the doctors). Tashkent: Medicina, 1987. V.1.
P.500 ]. Lespenefril is administered orally and as injection. The preparation is administered
(as 70 % alcoholic solution) 1 - 2 tea spoonful a day, and in more complicated cases —
2 - 3 (up to 6) teaspoonful a day. The preparation as injection is administered on the

average 4 times a day in cases of renal failure, and 5 -10 vials a day during 10 days in more

complicated cases.

The drawbacks of lespenephril are long term treatment and multiple injections. The
application of the preparation inwards requires long time for displaying clinical effect, as
lespenephril is administered in several 2 - 3 week courses. When Lespenephril is taken

glomerular filtration, minute diuresis are not increased. Moreover hypoglycaemic effect is
not known for the preparation.

The purpose of the invention is creation of the complex compound on the basis of
manganase, o- amino acid and vitamin, having simultaneously medical effect in kidney
disease and diabetes treatment, showing the diuretic effect, showing clinical effect in short
time of application, and development of the mode of its production.

The purpose is achieved by receiving the coordination compound manganase with

glutamic acid and vitamin C (y-lacton-2,3-dihidro-L~gulonic acid) having the structure
C11HsMnON - 2H,0, having medical effect in kidney disease, hypoglycaemic and
diuretic effect. '

The offered substance has the following structure according to IR spectroscopy and
DTA:

The carbonyl group CH,(y) - COOH(S) of the fragment of an ion glutamic acid can
also contact to metal - ion of the next molecule of a complex, thus displaying bridge
nature of coordination.

The purpose is achieved also because in the process of production of the

coordination compound manganase with glutamic acid and vitamin C , bi substituted salt

of glutamic acid interacts with salt manganase, with subsequent injection of vitamin C
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into the reaction medium. Thus all components interact at equimolar ratio.

The received complex manganase with glutamic acid and vitamin C has high medical
effect in kidney disease treating, it displays obvious hypoglycaemic and diuretic effect
(tabl. 1 - 8). And, its specific activity is displayed in rather short interval of time.

Received coordination compound manganase with glutamic acid and vitamin C is
the powder of gray — yellow colour, well dissoluble in water, non dissoluble in solution of
acetone or ether. Melting temperature of previously dried up substance at 60° C during
two hours makes 124 - 127° C.

Data of the elementary analysis of the coordination compound:.
Is found, in % : Mn - 13.40; N - 3.75; H,O - 8.92.

For C, 1H{sMnO (N - 2H,0 calculated, in %: Mn - 13.33; N - 3.40; H,0 - 8.74.

When the substance is isolated by the method of sublimation drying, the amount of
molecules of water, depending on selection of a temperature mode and vacuum depth can
vary from one to three.

In a IR - spectrum of the coordination compound the following basic strips of
absorption (+ 2 sm!) §(O - H) ~ 1370; vs(OCO) = 1409; v,(OCO) + W(C=C) = 1595
(wide), v (C=0) = 1723; V(NH,) = 3370 - 3212 (wide) are observed.

In a heating curve DTA of the coordination compound endotermic effects
with maxima at 100, 155 and 185° C and exotermic effects with maxima at 245 and 475° C
are observed. The first endoeffect indicates removal of one molecule of water. On a curve
TG the loss of weight makes 4.45 %, in case of removal of one molecule of water loss of
weight makes up theoretically 4.37 %. The second effect is connected with separation of

the second molecule of water. Thus, the loss of weight on a curve Tr makes 4.47 %,

culculated 4.57 %. These effects indicate presence of various in a nature molecules of
water, one intrasphere (endotermic effect at 155°C), and one intersphere (endotermic effect
at 100° C) molecules.The third endotermic effect is the consequence of the intensive

decomposition of the organic part of the complex. Exotermic effects at 245 and 475° C are
caused by decomposition and burning of the products of disintegration of the complex.

The description of the mode of production of the compound.

Example 1. To the water solution of 2 mol natrium or potassium hydroxide add 1
mol of glutamic acid and mix up to dissolution of the latter. To a received cooled solution
of bi substituted salt of glutamic acid add the water solution of 2 mol chloride or
manganase acetate or any other water-soluble salt manganase. Reaction medium is mixed

during one hour. Thus some precipitation drops out. The precipitation is separated and
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cleared of an impurity (natrium or potassium salts of inorganic nature). The cleared and
dried up product is added to the water solution of vitamin C and is mixed during two
hours. As a result the components should react at equimolar ratio. The proposed
substance is isolated from the solution being precipitated by spirit, or acetone, or the
method of sublimation drying.The output is no less than 88,6 %.

Example 2. To the water solution of 2 mol natrium or potassium hydroxide add 1
mol of glutamic acid and mix up to dissolution of the latter. To the received cooled
solution of bi substituted salt of glutamic acid add the water solution of 1 mol of
manganase of chloride or manganase acetate or other water-soluble salt manganase.
Reaction medium is being mixed during one hour. As a result precipitation drops out. To

the reaction medium add | mol of vitamin C and continue to mix it during 2 hours. Thus

a transparent solution will be formed. The target product is precipitated from mother

solution of ethanol or acetone and is cleared of an impurity (natrium or potassium of salts
unorganic nature) by the method of repeated recristallization. The output - 81.2 %.

The research of indices of acute toxicity of the substance at its parenteral injection
was conducted on white mice of both gender with weight of a body 18 - 23 g. The
substance injected unitary, intravenously in doses 40 + 100 mg/kg. Received were data
processed statistically by the method of Litchfield and Wilcockson and updated by Rote.
Thus was established, that Lethal dose ( LDs; ) indices for the offered substance makes

60.0 (55.3 + 65.7) mg/kg at P = 0.05.

The acute toxicity index of the substance was also studied at its unitary oral
injection. The substance was infused into the animals as water solution with the probe
with increasing dose. During the experiment maximum amount of the infused
preparation made 600 mg/kg. However, even at such a high dose fatal cases in the group
of experimental animals were not observed.

To observe medical effect of the substance in kidney diseases on white rats the model
of acute renal failure was reproduced.

In the experiment were used white male - rats with the weight of body 162 - 185g.
Acute renal failure was reproduced by intramuscular injection of 50 % water solution of
glycerine in a dose 10 mg/kg.

The animals were divided into two groups: experimental and control. The animal of
the experimental group on the expiration of 24 hours from the beginning of the experiment
during 10 days were injected the offered substance in a dose 10 mg/kg intravenously. The
animals of the control group during ten days received parenteral water for injections in the
same volumes, as animals of the experimental group

For the estimation of the functional condition of kidneys and efficiency of the

4
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substance biochemical research methods were used.

On the expiration of 24 hours after injection of glycerine in the experimental animals
the control test of urine and blood was carried out Thus was identified, that after the
glycerine injection albumen in urine and, hypernitratemia in blood appeared, which is
typical for acute renal failures. Acute renal failure was accompanied also by essential
reduction of impellent activity and daily diuresis indices (tabl.1).

The conducted researches have shown, that for the tenth day of the treatment by the
substance general condition of the animals and the indices of the biochemical test did not
practically differ from indices of the intact animals. At the same time in the group of the
control animals constraint was observed, the biochemical test of their blood much differed
from indices of the intact animals (tabl.1)

It is necessary to note, that the substance produces essential effect on the process of
reduction of daily volume of diuresis of the animals with acute renal failure already on the
expiration of 24 hours from the initial injection. So, for example, at reproduction of
acute renal failure, daily diuresis of the animals was reduced twice concerning indices of
the intact animals. In the group of the animals receiving substance the essential increase
of daily diuresis indices was observed already after the first injection. The upward
tendency of the level of daily diuresis was maintained and in the consequent days of the
experiment. So, for example, on the 10 day of the experiment diuresis index was higher
than the average daily index of the intact animals. And, this index 2.5 times exceeded the
index of diuresis of the animals with acute renal failure, 1.5 time exceeded the index of
diuresis of the animals of the control group for the same period of research (tabl.1).

Table 1
Influence of the compound in dose 10 mg/kg on urination and biochemical bloodidices in

acute renal failures

Index of Animal groups and observation periods
Studied the intact Contro! group of Experimeqtal group of
animals animals
indices animals | in 24 in5 inl0 | in24 | in5 |inl10

hours days days hours | days | days

Volume of excreted 4.21 +0.59 243+ | 3.10+ | 416+ | 523+ | 6.05+(6.65+
urina, ml/day e 0.70 0.32 0.47 0.78 1.28 1.28

) 416+ | 42721 | 3961 £ |37.90% | 296+ 163+
Amm , 1/1 9 +
onia, mmol/l 117.9 £ 1,34) = em 1 ST 00T 1 T | st | o5

—— voaal 1246 | 1272% | 13.14% | 11.90% | 8.75+ | 7.30 =
> 0441 060 | 082 | 1.09 | 089 | 0.51 | 0.52

Croatinine, mkmol/l | 874+ 179 | 191-62 £| 190.59 | 188.60 +| 189.50 +| 100.07 92.50 +
r 81421191 396 | 486 | 603 | 332 |+212] 1.50

Minute diuresis, 2.86 10,14 1.68+ | 2.15+ | 2.88+ | 3.63+ | 4.20+|4.62+

ml/min (x 1073) 0.12 0.13 0.15 0.12 0.11 0.14
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The substance has high medical effect and in chronic glomeronephrite treating. The
medical effect of the substance is displayed not only in normalization of biochemical
indices, but what is also important, under its influence in 10 days minute diuresis is
completely restored and glomerular filtration index (tabl.2) is practically normalized.On
the basis of the received data it is possible to conclude, that the offered substance
produces high effect in kidney disease, which is expressed in restoration of kidney
excretory function and in normalization of biochemical indices of blood.

Ihe influence of the substance in experimental hyperglycaemia, caused by hypertonic
glucose solution or alloxane was studied on male rats with weight of a body 170 - 200g.

Experimental acute hyperglycaemia was induced in 72 rats by intraperitoneal
injection hypertonic(20 %) glucose solution in a dose 5g on kg of weight of the animal.
The blood for the test was taken from the end of the tail prior to the beginning of the
experiment and by decapitation every 30 min. during 2 hours after intravenousinjection of
the substance. During the experiment the influence of the two doses (5 and 10 mg/kg) of
the substance parenterally injected on hyperglycaemic background was studied. The
animals of the control group were injected with saline solutions in the appropriate
volumes.

The blood glucose level was defined by the ortotoluidic method. The results of the
conducted researches have shown, that blood glucose level of the animals of the control
group remained authentically high during the first 90 minutes. It was clearly seen in 60
minutes since the initial glucose injection . By that time the level of blood glucose exceeded
the intact animals index by 37.7% (tabl.3).

After injection of the substance in a dose 5 mg/kg significant reduction of blood
glucose was observed. In particular, in 30 minutes after unitary injection of the
preparation the glucose level did not practically differ from the index of the intact
animals. The normalization of blood glucose level was maintained in the subsequent
periods of observation (tabl. 3).

Hypoglycaemic effect of the preparation at a dose 10 mg/kg was more obvious than
the effect observed at minimum therapeutic dose.

On the basis of the analysis of the received data it is possible to conclude, that
hypoglycaemic effect of the preparation, at unitary parenteral injection is displayed at
minimum, and at optimum therapeutic doses.

The received data show, that the offered substance has good glucose reducing effect

at acute hyperglycaemia after its unitary injection.
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Table 3

Influence of the unitary parenteral injection of the offered compound on the blood glucose

level in rats with experimental hyperglycaemia

Glucose consentration in blood, mmol/l
Periods of blood glucose testing Substance Substance
Control ’ ’
5 mg/kg 10 mg/kg
Number of animals 24 24 24
Intact animals index 5.37+0.27 5.62+0.43 5.71£0.45
On the expiration of 30 min atter the
inital injection of the compound to 6.85+0.35 4.86 +0.53 4.20 +0.37
the animals with hyperglycaemia
On the expiration of 60 min atter the
inital injection of the compound to 7.45+0.50 4.55+0.25 4.01 £0.28
the animals with hyperglycaemia
On the expiration of 90 min atter the
inital injection of the compound to 6.50 £0.35 4.93+0.45 4.38 +0.35
the animals with hyperglycaemia
On the expiration of 120 min atter
the inital injection of the compound 5.55+0.30 5.72+0.53 5.61£0.50
to the animals with hyperglycaemia

Hypoglycaemic effect of the offered substance was also studied on the model of

alloxan diabetes.

} In this series of experiment were used 28 white male rats. Experimental diabetes in
comparatively light form (animals with mean hyperglycaemic indices 13.8 + 2.1 mmol/l -
first group) and more complicated forms (animals with mean glycaemic indices 22.3 + 2.4
mmol/l - the second group) was reproduced by subcontanious injection of alloxan
(tabl. 4).

Taking into account the fact, that the offered substance in the case when
hyperglycaemia was induced by glucose solution produced more effect being injected in a
dose 10 mg/kg, in the given series of the experiment antidiabetic effect of this dose was
studied.

The animals of the both groups were intravenously injected the substance daily
during 5 days. Blood for the analysis was taken on the fifth day of treatment and in five
days after the termination of the treament. The received results are generalized in Table 4.

As it is seen from the data shown in table 4 medical effect of the substance is
displayed in the animals both with with light, and with complicated form of diabetes. It is
necessary to note the fact, that hyperglycaemic effect produced by the offered substance

on the blood glucose level is characterized by equal final indices and doesn’t mostly
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depend on the condition of the patient in the incipient diabetes.
The analysis of the received results allows us to conclude, that the substance being
parenterally injected is potentially effective -blood glucose reducing preparation in treating

diabetes induced by pancreas disfunction

Table 4
Influence of the compound on the blood glucose level in rats with alloxan disbetes
Periods of blood Glucose consentration in blood, mmol/l
glucose testing Control group Experimental group

Intact animals index 5.8+0.62

The first group of animals

On the expiration of 1 day
after the injection of alloxan 13.8 £ 2.1 13.8 + 2.1
On the 5 th day of treatment 123 £ 1.9 9.6 + 1.3
On the expiration of 5 days 8.5 + 0.85 6.8 + 0.55
after treatment

The second group of animals

On the expiration of 1 day

after the injection of alloxan 22'} t 24 223 £ 24
On the S th day of treatment 20.1+ 1.9 169 + 2.3
On the expiration of 5 days 18.5 £ 2.0 9.1 +£0.91

after treatment

Comparative influence of the offered substance, maniil and diabeton taken orally,
on the blood glucose level was studied.

In this series of experiment were used 30 white rats of both gender with weight of a
body 165 - 180 g. Experimental diabetes was reproduced by subcontanious injection of
alloxan in a dose 150 mg/kg.

The animals with alloxan diabetes were divided(shared) into four groups:

The first group received the offered substance orally in a dose 10 mg/kg once a day
during 10 days.

The animals of the second group were given maninil (manufactured by the firm
Berlinchemy, Germany) orally in a dose Smg/kg daily during 10 days.

The third group of the animals recieved diabeton (manufactured by the firm Servie,
France) orally during 10 days in a dose 75 mg/kg with the same frequency, as the animals
of the previous groups

The fourth group was considered control and those animal were injected saline
solution during 10 days .
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Blood glucose of the animals was tested before the injection of alloxan, on the day of
injection, on the 10 day after injection of alloxan, after treatment with preparations, on
the 20 th day of the observation of the animals, i.e. on the expiration of 10 days after the
final injection of the preparations.
The results of the conducted research are shown in table 5.

Table 5
Influence of the offered compound, maninil and diabeton on the blood glucose level in the

animals with alloxan diabetes

Time of blood Glucose concentration in blood, mmol/l
glucose testing Control | Substans | Maninil |Diabeton
Intact animals index 5.6 +0.59
Index of the animals with alloxan diabetes 17.58 + 2.25
Number of animals 6 8 8 8
Index on the expiration of the 10 day after
the initial injection of the compound 6.1 £2.06[11.95+1.9| 2.46+1.93] 2.72+2.3
Index on the expiration of the 10 th day
after final injection of the compound 4.8 +1.05110.30+ 1.6 1.36 +1.57| 0.78 £ 1.7

The conducted research has shown,‘ that during the experiment all the studied
preparations have obvious hypoglycaemic effect. And the offered substance concerning
its hypoglycaemic effect is not less effective than the known preparations maniil and
diabeton. So, if maninil on the 10 th day of treatment has lowered the level of blood
glucose by 29.2 %, i.e. from 17.58 + 2.25 mmol/l to 12.46 +1.93 mmol/l, and diabeton has
lowered concentration of blood glucose by 27.6 %.i.e. to 12.72 + 2.3 mmol/l. Under the
influence of the offerd substance blood glucose level has decreased by 32 % and has made
11.95 £ 1.9 mmol/l. It is necessary to note , that the blood glucose level in the control
group remained rather high.

The comparative analysis of hypoglycaemic efficiency of the offered and known
substances - bis - (+,— - methionine - picolinate) zinc tetrahydrate in alloxan diabetes are
shown in table 6.

As it is seen from the data, shown in tab. 6 the offered substance being taken orally
in a. shorter period of treatment produces an equivalent hyperglycaemic effect in
comparison with the known compound. At the same time the offered substance being

taken parenterally much surpasses hyperglycaemic indices of the known preparations in
5 days.

10
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' Table 6
Influence of the known and offered compound on the blood glucose level in animals with

alloxane diabetes

Blood Blogd glugose
Metod and lucose level Blood glucose |reduction of index
Substance periods of z;gft er diabetes| 1€vel after | in comparison to
injections reproduction treatment the initial level
(100%)
Bis - (+, — - methionine- |Paranteraliy, . ” £ 15. me 5742
picolinato) zinc 15 days ~ [209% 18, mg¥o) 120 £ 15, mg% '

Orally, 10 | 17.58 +2.25, | 10.3+1.60,"

The offered days mmol/l mmol/l 28,39
preparation Paranteraliy,| 22.3 + 2.40, 9.1 +0.91, 40.81
5 days mmol/l mmol/l ’

Influence of the preparation on glucose transport was studied on cell culture of rats.
Isolated from the muscles of the back rat paws by the method of Wallberg — Henriksson.

Received data are shown in table 7.

5 Influence of the offered compound on glucose transport through the membrar?;able !
(intracellular concentration of glucose in skeleton muscles)
Conditions of Intracellular glucose concentration
the experiment in units in %
Control 63.5+3.50 100.00
Insulin, 0.1 TU / g. of tissue 152.4+ 4.7 240.00
Offered compound, 5 mk g/ g. of tissue 1149+ 1.0 180.94
Offered compound, 10 mk g/ g. of tissue 117.1 £ 5.5 184.41

As it is it seen from the data, one of the possible mechanisms of hypoglycaemic
action of the offered substance is, as well as in case of the known hypoglycaemic
preparations, increasing intercellular glucose localization.

In experiment conducted on 14 rats of both genders with the weight of a body 140 -

10 160 g the influence of the offered substance on urination according to the standard
technique was studied.

Control experiment was conducted with waterloading. For this purpose each animal
was infused 4 ml of distilled water on 100 g of live weight. After water loading the
animals were located in exchange chambers for 24 hours for the measurement of initial

IS amounts of excreted urine. After 3 control measurements of volume of excreted urine the
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animals were divided into 2 groups:

The first group was considered control (6 animals). The animals of this group were
intravenously injected with water for injections in volume 0.3 ml on 100 g of live weight;

The second group was experimental (8 animals) and the animals of this group
intravenously received the offered substance in a dose 10 mg/kg unitary. And, this amount
of the preparation was infused in volume of injectional liquid in dose of 0.3 mi on 100 g
of live weight.

The received data are shown in table 8.

Table 8
Influence of the unitary injection of the offered compound in dose 10 mg/kg on rat diures
Average amount of Average amount of Difference between
Groups of | urine excretered per | urine, excretered fora indices of urination,
animals day, normal, ml day under water load, normal and after water
ml load, ml
KoHTtposnbHas 54 + 0.7 6.0 +1.2 0.6
OnbiTHas 5.2+ 0.7 7.7 £1.0 2.5

During the conducted research it was found out, that the substance in the studied
dose raisees urination by 47.9 % in comparison with initial indices (this index for the

control group makes 11.11 % ) and 4.16 times, or 416.67 % ,exceeds indices of control

group of the animals after water loading.

12
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The formula of the Invention

1. Coordination compound manganase with glutamic acid and vitamin C of the
formula C;;H;sMnO (N - nH,0O, where n = 1 - 3, having medical effect in kidney disease

treating .hypoglycaemic and diuretic effect

2. The mode of prodﬁction of the coordination compound manganase with
glutamic acid and vitamin C is pecuﬁar because the specified coordination compound is
received by interaction of salt manganase with glutamic acid and vitamin C at molar ratio
salt manganase : bi substituted salt of glutamic acid : vitamin Cequal 1 : 1 : 1

3. The mode of production coincides with thet described in point 2 but bi-
substituted salt of glutamic acid interacts with manganase salt at equimolar ratio in water
medium, and the purified product is added to water solution of vitamin C in equimolar
quantity

4. The mode of production coincides with that described in b u t in water
medium natrium intercts potassium hydroxide : glutamic acid : manganase salt : vitamin C
molar rationequal 2:1:1:1

5. Pharmaceutical compound, producid medical effect in kidney disease treament,
hypoglycaemic and diuretic action, containind active substance and pharmaceutically

acceptable additional substances or dissolvent differs in the fact that as active substance it
contains the compound with general formula C1H, sMnO (N - nH,O, where n = 1 - 3,

amounted 0.001 - 1.0 g as daily dosage

6. Pharmaceutical compound coincides with that discribed in point 5, but itis
applied for effective removal of uremic toxines; for increasing of glomerular filtration and
minute diuresis in treatment of acute ant chronical forms of kidney disease

7. Pharmaceutical compound coincides with that discribed in point 5, but itis

25 applied for effective reduction of blood glucose level in treatment of acute and chronical

forms of hyperglycaemia

13
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