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The tincture obtained from the goutweed (Aegopodium podagraria L.) aerial part is characterized by favourable metabol-
ic and organoprotective effects and can partially increase the efficacy of metformin in the animals receiving high doses of
dexamethasone. The aim of this study was to assess the effect of the goutweed tincture combined with metformin on the ex-
cretory renal function and the state of mineral metabolism in dexamethasone-treated rats. The animals were divided into
5 groups as follows: intact control, dexamethasone (untreated), dexamethasone + metformin, 50 mg/kg intragastrically;
dexamethasone + goutweed tincture, 1 ml/kg intragastrically; dexamethasone + metformin, 50 mg/kg intragastrically +
goutweed tincture, 1 ml/kg intragastrically. Dexamethasone was administered in the dose of 5 mg/kg subcutaneously for
5days. On day 5 the status of the excretory renal function (ERF) was assessed in the water-loading test. No evidence of the
abrupt changes in the functional state of the kidney was observed under the effect of dexamethasone. Combination of the
goutweed tincture with metformin did not cause an unfavourable effect on the kidney function; it was evident from the
stability of partial kidney function markers, including the indices of sodium transport, as well as the plasma electrolyte
content. The advantages of the combination studied (compared to the monotherapy with metformin) are reduction of
proteinuria and enzymuria, as well as normalization of the blood potassium content increased against the background
of dexamethasone. The results substantiate the expedience of combining the goutweed tincture with metformin and the

further studies of such combination.

he combined use of con-

ventional medicines with
herbal drugs and phytochemical
constituents necessitate verifica-
tion of the expediency of such com-
binations. These aspects are of spe-
cial significance in case of meta-
bolic syndrome and type 2 diabe-
tes because of the need in lifelong
treatment together with high pre-
valence of these diseases. Poten-
tial herb-drug pharmacokinetic
and pharmacodynamic interac-
tions are highly possible in such
patients who are getting more in-
terested in traditional herbal me-
dicines. From the other point of
view, herbal drugs may enhance
the efficacy of the conventional an-
tihyperglycemic medicines and fa-
vourably broaden their pharma-
codynamics [16].

The object of our study is gout-
weed (Aegopodium podagraria L.,
GW) that has been used in tradi-
tional medicine for a long time and
is under extensive research now.
Hydroxycinnamic acids, flavonoids,
protein-polysaccharide complex

components, micro- and macro-
elements were identified in its raw
material [6, 14]. A dry extract and
the tincture obtained from the GW
aerial part are standardized for
the hydroxycinnamic acids con-
tent and are characterized by the
low toxicity level confirmed ex-
perimentally [6, 8]. These drugs
exert the antihyperglycemic, nor-
mouricemic, nephro- and hepato-
protective effects [6, 8, 17]. Only
the GW tincture appeared to be
especially effective in carbohyd-
rate metabolism disorders, and re-
cently the expediency of its com-
bining with metformin as the wi-
dely prescribed first line agent of
peroral normoglycemic drugs was
substantiated [18, 19]. The tinc-
ture partially increases the effica-
cy of metformin in dexamethaso-
ne-treated rats (the permissive ef-
fect in regard to glucose and lipid
metabolism normalization, reduc-
tion in the plasma ALT activity and
increase in the urea clearance, as
well as normalization of the plas-
ma ALP activity) [18, 19]. Itis ge-
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nerally accepted that the kidney
is among the target organs in dia-
betes and dyslipidemia, while po-
lymodal nephrotropic effects are
inherent to the GW tincture [6, 8,
17]; therefore, it is expedient to
complete the aforesaid data with
the results concerning the kidney
function and mineral metabolism.

The aim of this study was to
assess the effect of the goutweed
tincture combined with metfor-
min on the excretory renal func-
tion and the state of mineral me-
tabolism in dexamethasone-trea-
ted rats.

Materials and Methods

Outbred albino rats from the
Central Research Laboratory of the
National University of Pharmacy
were used. Male rats weighing
180-240 g were kept under con-
trolled standard conditions, on a
natural light-dark cycle [4]. All the
protocols were approved by the
Bioethics Commission of the Na-
tional University of Pharmacy and
were in accordance with “Direc-
tive 2010/63/EU of the European
Parliament and of the Council of
22 September 2010 on the pro-
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tection of animals used for scien-
tific purposes.”

The animals were divided into
5 groups as follows: intact cont-
rol, dexamethasone (untreated),
dexamethasone + metformin,
50 mg/kg intragastrically; dexa-
methasone + GW tincture, 1 ml/kg
intragastrically; dexamethasone +
metformin, 50 mg/kg intragastri-
cally + GW tincture, 1 ml/kg intra-
gastrically (n=6-7 in each group).
Dexamethasone (solution for in-
jection, 4 mg/ml, KRKA, d. d., Slo-
venia) was administered in the dose
of 5 mg/kg subcutaneously for 5
days as characterized previously
[18, 19]. Metformin was used in
the dose of 50 mg/kg intragast-
rically since it was expedient to
use low doses while studying the
possibility of synergism (still this
dose was found to be effective on
the model of diabetes [20]). The
dose of 1 ml/kg intragastrically
in the GW tincture was chosen
since being safe in the intact ani-
mals [17] it demonstrated effica-
cy in animals with carbohydrate
metabolism disorders as descri-
bed in [18, 19]. The interval bet-
ween the administration of the GW
tincture and metformin equalled
40 min to minimize interaction at
the level of absorption. On day 5
in 40 min after the drugs admi-
nistration (the rats fasted for 12
hours before it) the status of the
excretory renal function (ERF) was
determined. After introduction of
water loading at a rate of 3% of
the body weight the urine was col-
lected for two hours. The animals
were previously adapted to the
conditions of the experiment [3].
After this, heparinized blood sam-
ples were drawn by exsanguina-
tion from barbiturate-anestheti-
zed animals and the plasma was
separated immediately by centri-
fugation.

The sodium and potassium con-
tent in the urine and the blood
plasma was measured using the
flame photometry method, creati-
nine - by Jaffe reaction. The pro-
tein concentration in the urine was
assayed by the reaction with sul-

phosalicylic acid, the alkaline phos-
phatase (ALP) activity - by mea-
surement of the amount of phe-
nol liberated from the hydrolysed
substrate. The content of calcium
and inorganic phosphates in the
plasma was determined using the
reactions with arsenazo 11l ligand
and with molybdic acid, respec-
tively. Commercially-available kits
from Filisit-Diagnostika (Ukraine)
were used. By the generally ac-
cepted formula, creatinine, pro-
tein, sodium and potassium ex-
cretion were calculated, as well
as Na*/K* ratio in the urine and
plasma. The creatinine and sodi-
um concentration in the plasma
and urine were also used for es-
timation of the glomerular filtra-
tion rate (GFR), the relative wa-
ter reabsorption (Ry,,), the abso-
lute and relative sodium reabsorp-
tion, its proximal and distal trans-
port (RpNa* and RdNa*) [7].
Medians, 25% and 75% per-
centiles (upper and lower quar-
tiles), were calculated, as well as
the traditionally used arithmetic
means and their standard errors
(M#£m). Taking into account a prob-
lematical character of multiple com-
parisons in pharmacology and to-
xicology the comparison of the
central tendencies of independ-
ent samples was performed us-
ing Mann-Whitney U-criterion.

Results and Discussion

Dexamethasone-induced mo-
del is commonly used for the stu-
dies of drugs affecting the patho-
genetic mechanisms of type 2 dia-
betes and the metabolic syndro-
me [4]. A significant increase in
basal glycemia and the liver gly-
cogen level, as well as reduction
of insulin sensitivity and toleran-
ce to the glucose load were obser-
ved in our studies under the ef-
fect of dexamethasone in the dose
of 5 mg/kg as reported previous-
ly [18]. There were negative chan-
ges in lipid metabolism and cata-
bolic changes with the body weight
decrease and increase in the plas-
ma urea and its renal excretion.
The AST and especially ALT acti-

vity in the blood plasma was ele-
vated, and it was associated with
the metabolic changes (possibly
gluconeogenesis intensification)
rather than with a marked cyto-
lysis (indirectly confirmed with
the absence of increase of the
y-glutamyltransferase activity as
a sensitive marker of the hepato-
cyte injury) [18, 19].

According to the results obtai-
ned in the current study (Tab. 1, 2)
there were no changes in parame-
ters undergoing a strict homeo-
static regulation, such as plasma
sodium and calcium. The creati-
nine content remained practical-
ly unchanged (the slight tenden-
cy to the increase was seen in all
groups receiving dexamethasone),
as well as the GFR rate, together
with the unchanged plasma sodi-
um providing the stability of the
filtered load of Na*. All these data
indicate the absence of the seve-
re nephrotoxic effect that is expec-
ted taking into account dexame-
thasone pharmacological proper-
ties. Besides, this drug is charac-
terized by the minimal mineralo-
corticoid activity [9]. As seen from
Tab. 1, 2, the plasma and urine
Na*/K* ratios, which are usually
considered to be reliable markers
of the mineralocorticoid control
of the distal tubules, do not show
any significant differences between
the groups. In rats receiving de-
xamethasone the sodium and po-
tassium excretions were equally
increased (the natriuresis increa-
se in the untreated group was not
found to be statistically significant
because of high inter-individual
variability of this value). High in-
ter-individual variability was also
inherent to RpNa* and RdNa*, both
of these values, especially RpNa*,
showed a clear tendency to reduc-
tion and a statistically significant
decrease in relative sodium reab-
sorption was observed (Tab. 2).
In the animals receiving metfor-
min relative sodium reabsorption
approximated to the value of the
intact control, and the excretion
of this cation slightly decreased.
When metformin was used in com-
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Table 1

The effect of the goutweed tincture and metformin on the biochemical values of plasma
in rats receiving dexamethasone; Mean * S.E.M; Q;, (Q,5s-Q,;), n=5-7 in each group

D Dexamethasone
examethasone | Dexamethasone + metformin
Indices Intact control Dexamethasone + metformin, + GW tincture, !
50 mg/kg 1 ml/kg S0 gl < G
tincture, 1 ml/kg
Plasma creatinine 64.7+3.20 75.614.25 71.4+3.40 67.9+2.78 73.0+4.38
LM/1 ! 65.8 78.8 70.5 70.5 74.6
(58.1-71.3) (70.5-79.3) (70.5-70.5) (64.3-72.1) (67.0-78.8)
Plasma sodium 154+5.84 150+5.88 147+6.81 148+6.79 145+6.79
mmol/I ! 146 150 148 147 148
(141-169) (144-158) (140-152) (140-152) (131-160)
Plasma potassium 4.17+0.15 4.88+0.38" 4,96+0.20™ 4.67+0.26 4.40+0.18
mmol/I ! 4.23 475 5.04 4.39 4.30
(3.95-4.37) (4.29-5.24) (4.60-5.12) (4.30-4.99) (4.22-4.73)
Plasma Na-* /K* 36.0+2.44 31.5+2.30 30.9+2.35 32.5+2.16 33.1+1.39
ratio 36.3 32.1 294 32.0 32.5
(31.7-39.2) (21.8-33.9) (27.1-34.7) (28.5-34.5) (30.4-35.7)
Plasma calcium 2.11+0.09 2.11+0.14 1.97+0.13 2.11+0.09 1.86+0.15
mmol/I ! 2.12 2.06 2.03 2.10 1.90
(1.97-2.24) (1.95-2.29) (1.70-2.22) (2.08-2.19) (1.73-2.03)
Plasma inorganic 2.17+0.43 2.51+0.14 2.18+0.20" 2.73+0.24 3.03+0.16*
phosphate, mmol/l 2.23 2.48 2.13 243 3.14
! (1.23-3.09) (2.23-2.79) (1.95-2.50) (2.38-3.19) (2.99-3.18)

Note. * — p<0.05 compared to the intact control; # - p<0.05 compared to the untreated group; A — p<0.05 compared to the group
receiving metformin and GW tincture. GW - goutweed. Medians are given in bold.

bination with the GW tincture,
these changes were not observed,
and the indices of sodium trans-
port were close to that of the un-
treated group receiving dexame-
thasone. The same situation was
registered in rats receiving GW
reduction per se. Besides, in both
groups treated with the tincture
there was a decline of R;;,;, and it
reached its statistical significance
in the group receiving the combi-
nation studied. Diuresis was in-
creased to some extent in these
rats.

An increase in the plasma po-
tassium level was seen in dexame-
thasone-treated rats. The signifi-
cantly increased potassium excre-
tion in the untreated group indi-
cates the counteraction of the re-
nal mechanisms to hyperkalemia
development, still not providing
the complete normalization of this
value. The changes in potassium
exchange in this group can be at-
tributed to redistribution of the
cation between tissue depots and
the blood plasma. It can be noted

that these processes are closely
interrelated with insulin effects
and its ability to increase the cel-
lular potassium uptake is gene-
rally known. Potassium exchange
is considered as an important link
between carbohydrate metabolism
and renin-angiotensin-aldostero-
ne system (RAAS) with the nume-
rous feedbacks [12]. As described
previously [18], insulin resistan-
ce was clearly seen in dexametha-
sone-treated rats, but further re-
search is needed to verify an as-
sumption about its involvement
into potassium redistribution.
However, neither insulin resistan-
ce [18], nor the plasma potassium
level (Tab. 1) improved under the
effect of metformin (presumably
because of the respectively low
dose used). It has been shown
that the state of RAAS is not indif-
ferent for metformin efficacy in
diabetic animals [15], but in that
work a substantial RAAS activa-
tion was achieved, and it was not
seen in our studies. The GW tinc-
ture, in contrast to metformin, was

able to normalize the plasma po-
tassium: this value in both groups
treated with the tincture did not
show any significant differences
with the intact group data, and sta-
tistically significant differences were
registered between the group re-
ceiving metformin per se and the
group receiving the combination
studied. In the latter the potassi-
um excretion increased insignifi-
cantly, and, as stated above, there
were no distinct signs of aldo-
sterone involvement into these
changes. Therefore, kalemia main-
tenance is with high probability
linked to the extrarenal mecha-
nisms of the GW tincture ac-
tion and can be associated with
overcoming insulin resistance [18],
as well as with the other proces-
ses at the level of membrane trans-
port (phenolic compounds present
in GW can mediate such effects as
discussed in [6, 18]). In the con-
text of the parameters studied it
is not without interest that the in-
organic phosphates content in the
plasma increased in the group re-
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Table 2

The effect of the goutweed tincture and metformin on the kidney function
in rats receiving dexamethasone; Mean * S.E.M; Q;, (Q,5-Q,5), n=5-7 in each group

Dexamethasone
Dexamethasone | Dexamethasone + metformin
Indices Intact control Dexamethasone | + metformin, + GW tincture, 50 mg/kg + GW
e U Gt tincture, 1 ml/kg
Diuresis 2.18+0.26 1.87+0.25 2.13+0.40 2.30+0.33 2.97+0.50
ml/100 é for2h 2.07 2.15 2.09 2.00 3.31
(1.62-2.76) (1.54-2.30) (1.56-2.87) (1.73-2.89) (2.31-3.71)
Creatinine excretion 4,72+0.31 4.36+0.40 5.17+0.59 4,05+0.72 4,93+0.79
LM/100 g for 2 h ! 5.01 4.03 5.44 3.75 4,79
(4.48-5.04) (3.62-5.21) (5.07-6.15) (2.71-4.93) (3.55-5.69)
0.611+0.038 0.493+0.065 0.580:0.082 0.509:+0.097 0.569+0.100
GFR, ml/min for 100 g 0.600 0.477 0.589 0.465 0.509
(0.538-0.667) (0.381-0.572) (0.555-0.714) (0.308-0.708) (0.426-0.599)
Filtered load of Na* 93.4+5.81 73.7£11.0 80.3+12.1 74.8+14.2 83.6+17.2
LM/min per100 g ! 90.3 70.9 83.5 66.5 70.6
(87.0-101.9) (57.7-97.0) (70.2-93.5) (47.0-100.1) (57.5-83.4)
ALP activity in the 1.09+0.36 1.66+0.21 1.88+0.51 0.88+0.27# 1.10+0.38
urine, ucat/I 1.17 1.83 1.57 0.66 0.73
! (0.30-1.55) (1.33-1.90) (0.94-2.89) (0.53-1.37) (0.53-1.27)
ALP activity in the 14.2+4.45 17.0+£3.11 9.07+2.00 6.98+2.61# 11.3+£3.32*
urine, pcat/1 g of the 13.2 15.1 7.89 4.24 9.57
excreted protein (7.71-16.7) (13.2-17.7) (6.70-11.2) (3.84-10.6) (8.00-10.5)
ALP activity in the 0.2160.070 0.383:+0.040° 0.349+0.078 0.210:+0.040 0.234+0.073
urine, pcat/1 umol of 0.260 0.352 0.265 0.238 0.151
creatinine (0.061-0.287) (0.329-0.421) (0.245-0.482) (0.212-0.255) (0.108-0.372)
Protein excretion, 2.10+0.36 3.51+0.78 5.57+1.30" 5.24+0.82" 4.24+0.83"
pg/1 ml of the 2.06 3.53 5.46 4.81 3.67
glomerular filtrate (1.49-2.11) (2.02-4.49) (4.06-6.97) (3.74-6.53) (3.33-5.06)
96.88+0.51 96.83+0.26 96.14+1.35 95.90+0.45 95.58+0.53"
Relative R of H,0, % 97.52 96.87 97.25 95.51 95.01
(95.52-98.06) (96.62-97.25) (95.28-97.73) (95.17-96.51) (94.72-96.16)
93.2+5.76 73.3%+11.0 80.1+12.1 74.4+14.2 83.1+17.0
Absolute R of Na*, % 89.8 70.5 83.3 66.3 70.2
(86.9-102) (57.4-96.6) (70.1-93.3) (46.7-99.7) (57.2-83.1)
99.77+0.07 99.47+0.05" 99.67+0.14 99.47+0.11" 99.44+0.16
Relative R of Na*, % 99.81 99.50 99.77 99.56 99.49
(99.70-99.90) (99.38-99.53) (99.60-99.84) (99.48-99.62) (99.22-99.68)
N 10.9+0.70 8.56+1.29 9.30+1.52 8.63+1.67 9.60+2.00
Rgﬁg’ga mM/2h 10.6 8.16 9.66 7.60 8.02
P 9 (10.1-11.8) (6.69-11.3) (8.14-10.8) (5.38-11.7) (6.68-9.48)
. 312+51.9 234+394 307+96.0 296+46.1 374+65.4
Rgr%g'a /uM/2h 293 251 331 247 404
P 9 (207-427) (199-303) (172-466) (229-386) (286-500)
Sodium excretion 26.8+8.39 46.1+£8.36 32.1+£5.35 41.8+4.90 58.9+23.6
mol/100 g for 2 P,1 23.8 39.6 34.2 43.6 39.8
H 9 (10.4-39.8) (34.9-45.9) (24.2-40.7) (34.7-50.4) (24.5-74.8)
Potassium excretion 24.4+3.58 42.5+5.53" 25.5+6.90 38.7+£10.7 40.9+12.7
umol/100 g for 2 h ! 249 45.7 20.5 24.4 29.5
(17.1-30.2) (34.1-52.3) (12.5-32.1) (22.4-58.5) (18.3-54.3)
1.32+0.56 1.09+0.11 1.68+0.53 1.34+0.21 1.25+0.20
Urine Na*/K*ratio 0.955 1.023 1.152 1.442 1.323
(0.38-1.43) (0.88-1.25) (0.89-1.92) (0.95-1.62) (1.22-1.52)

Note. * — p<0.05 compared to the intact control; ** - p<0.02 compared to the intact control; *** — p<0.01 compared to the
intact control; # - p<0.05 compared to the untreated group; ## — p<0.02 compared to the untreated group. GW - goutweed,

R - reabsorption, Rp — proximal transport, Rd — distal transport. Medians are given in bold.
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Fig. The effect of the goutweed fincture and metformin on proteinuria in rats receiving dexamethasone;
Mean * S.E.M; n=5-7 in each group
Note. ** - p<0.02 compared to the intact control; *** — p<0.01 compared to the intact control;

# — p<0.05 compared to the untreated group; AMA —p<0.01 compared to the group receiving metformin
and GW fincture; & — p<0.05 compared to the group receiving metformin. GW — goutweed

ceiving the combined treatment
(p<0.05 compared to the values
of the untreated and to metform-
in-treated group), while insulin is
known to stimulate renal reab-
sorption of phosphates [10], and
renal handling is the main site of
regulation of their plasma content.

The results also indicated an
unexpected phenomenon, name-
ly the tendency to the increase in
proteinuria and protein excretion
in rats receiving dexamethasone
and a significant increase in the
urine protein and its excretion
(absolute, as well as standardized
for creatinine excretion or the fil-
tration rate) in animals treated with
metformin (Tab. 2, Fig.). There is
definitely no clinical evidence of
metformin nephrotoxicity. How-
ever, targeted nephroprotective ef-
fects (exceeding the indirect be-
nefits from metabolism and blood
pressure normalization) are not
inherent to this drug. In type 2 dia-
betic patients with incipient ne-
phropathy no favourable changes
in renal hemodynamics were seen

under the effect of metformin de-
spite the decreased urine albumin
excretion rate [11],and even a slow
increase in the albumin/creatini-
ne ratio was observed in patients
with type 2 diabetes treated with
this drug for 5 years [13]. Thus, it
seems promising to complete met-
formin pharmacodynamics with
nephroprotective properties, and
such situation occurred when it
was combined with the GW tinc-
ture (which ability to counteract
proteinuria was previously pro-
ven [6]). The protein content in
the urine was significantly lower
in rats receiving the combination
compared to the animals treated
with metformin per se (Tab. 2, Fig.).
The decrease in all calculated va-
lues of protein excretion was not
so evident, possibly, because of the
increased diuresis.

The ALP activity was determi-
ned in the urine since this mem-
brane associated enzyme indica-
tes the structural and functional
integrity of nephrons and is used
in the modern experimental eva-

luation of nephroprotectors [1].
There was a certain increase in
this value under the influence of
dexamethasone (Tab. 2), while the
GW tincture per se and in combi-
nation with metformin decreased
it. The difference with the untrea-
ted group was statistically signi-
ficant when the values were stan-
dardized for the protein content,
indicating that the effect was not
completely mediated by protei-
nuria counteraction, which could
be considered as an additional be-
nefit.

CONCLUSIONS

1. The results of the study;, to-
gether with the data obtained pre-
viously in dexamethasone-trea-
ted rats, substantiate the expedi-
ence of combining metformin with
the goutweed tincture. This com-
bination (metformin in the dose
of 50 mg/kg intragastrically and
the tincture in the dose of 1 ml/kg
intragastrically), in contrast to
the monotherapy with metformin
(50 mg/kg intragastrically), de-
monstrates such benefits as re-
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duction of proteinuria and enzy-
muria (as the markers of the kid-
ney injury), as well as normali-
zation of potassium exchange.

2. The goutweed tincture com-
bined with metformin does not

show an unfavourable effect on
the kidney function; it is evident
from the stability of partial kid-
ney function markers, including
the indices of sodium transport
determined in the water-loading

test as well as the plasma electro-
lyte content.

3. It is expedient to conduct
the in-depth study of interaction
of the goutweed tincture with
metformin.
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PEHAJIbHI EOEKTH HACTOMKM AIMII 3BUYAMHOI (AEGOPODIUM PODAGRARIA L.) TA MET®OPMIHY B II[YPIB
I3 MOPYIIEHHAMMU METABOJII3MY, CIPHYUMHEHUMU JEKCAMETA30HOM

0.B.Tosuuza, C.I0.Illmpuzoas, A.B.TapaH, T.K.I00keeuu
HayioHaawHuii ghapmayeemuyHuii yHigepcumem

Karouosi caosa: seauys 3guuatina (Aegopodium podagraria L.); dekcamemasoH; memg@opMmiH; wypu; KOM6IHOBaHI npenapamu;
HUpKa

Hacmotika Had3emHoi wacmuHu sizauyi 3guvatiHoi (Aegopodium podagraria L.) xapakmepu3syemcsi cnpusim/augumu me-
ma6oAlMHUMU Ma 0peaHonpoOMeKmopHUMU epeKmamMu I Yacmkogo nidsuwye efpekmugHicms memgopMiHy y meapuH i3 no-
DPYUWEHHAMU 0OMIHY PeHO8UH, CNPUHUHEHUMU deKcamMema3oHoM. Mema daHozo docaidiceHHs — ecmaHosumu ehekmus-
Hicmb Hacmoliku s2auyi 8 NOEOHAHHI 3 MeM@POPMIHOM HA 8UJiNbHY PYHKYIO HUPOK MA CMAH MIHEpA/1bHO20 0O6MIHY y
wypis, AkKi ompumyroms dekcamemasoH. TeapuH paHdomizysanu Ha 5 epyn: IHmakmHuli KOHMpPo/1b, deKcamemasoH (Mo-
desbHa namo.ioeis); dekcamemasoH + memgpopmin, 50 me/ke BHympiwHbOWAYHKOBO (8/U1); dekcamemasoH + Hacmotika
seauyi, 1 ma/ke 8/w; dekcamemasoH + memgopmin, 50 me/ke 8/w + Hacmolika sieauyi, 1 ma/ke e/w. JJekcamemasoH
e8goduau y dosi 5 m2/kz nidwkipHo enpodosdic 5 dHis. Ha 5 deHb susHauaau cmaH 8udinbHoi yHKYIi HUPOK 8 ymosax
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800H020 diypesy. Ha mai dekcamemasoHy He cnocmepiz2aau pi3kux 3cysie (pyHKYIOHA1bHO20 CMAHy HUPOK. 3a N0EOHAHO-
20 88edeHHs1 HACMOUKU S21uyi ma Mem@opMiHy maKoxic He peecmpysanu HeCNPUAMAUBUX 3MIH NAPYIanbHuXx GyHKYitl
HUPOK 3a HE3MIHHUX NOKA3HUKI8 mpaHcnopmy Hampiro, siK i e1ekmpo1imHozo ckaady kposi. [lo nepesae docaioxcyeaHoi
KoM6IHayii (nopigHsiHO 3 MOHOMepanielo Mem@opMiHoM) cai0 8i0Hecmu 3HUNCEHHs npomeinypii ma gpepmenmypii, a ma-
KoJic HopMmazizayiro emicmy kasito y naa3mi kposi (nidsuwjeHozo Ha mai dekcamema3soHy). Pesynremamu o6rpyHmo-
8yHmMb J0Yi/1bHICMb NOEGHAHO20 3ACMOCYB8AHHS HACMOUKU s2auyi 3 Mem@opMiHOM nicast nodaabwux 0ocAidxiceHs yiei
KoMOiHayil.

PEHAJIbHBIE 3®®EKTbI HACTOMKHU CHBITH OBBIKHOBEHHOM (AEGOPODIUM PODAGRARIA L.) U MET®OPMUHA
Y KPbIC C HAPYIIEHUAMMUW METABOJIN3MA, BbI3BAHHBIMU IEKCAMETA30HOM

0.B.Tosuuza, C.I0.lllmpwsicoas, A.B.TapaH, T.K.l0dkeeuu
HayuoHaawHbill hapmayeemuyeckuii yHugepcumem

Karouesvle cno6a: cHbimb 06bikHOBeHHAs1 (Aegopodium podagraria L.); dekcamemasoH; memg@opMuH; KpbiCbl;
KOMOUHUPOBAHHbIE Npenapamsl; NOYKA

Hacmoiika Had3emHoll yacmu cHblmu 06bikHO8eHHOU (Aegopodium podagraria L.) xapakmepu3syemcsi 61020npusimHsIMu
MemabouveckuMu U 0p2aHonpoOmeKmopHsuiMu 3gpekmamu u yacmuvHo nogviuwiaem sgg@ekmueHocms Memg@opMuHa
Y JCUBOMHDIX C HAPYWeEHUSIMU 06MeHa 8eujecms, 8bI36AHHbIMU 8bICOKUMU d03aMu dekcamemasoHa. Lleab Hacmosiuje2o
uccaedosaHus - ycmaHosums 3 heKkmusHoOCMb HACMOUKU CHbIMU 8 COYeMaHuu ¢ MeM@OPMUHOM HA 8bIOEUMESLHYHO
@PYyHKYUIO NOYeK U COCMOsIHUe MUHEPA/AbHO20 06MeHA Y KPblc, noayyauux dekcamemasoH. JKueomHuix paHdomu3su-
posau Ha 5 epynn: uUHMakmMHbsIl KOHMPO/b, deKcamemasoH (ModeabHAss hamoozusl); dekcamemasoH + Memg@popMuH,
50 me/Kxe sHympusicenydouro (8/2ic); dekcamemasoH + Hacmotika cHbimu, 1 ma/ke 8/c; dekcamemasoH + memg@popMmuH,
50 mz/ke 8/xc + Hacmotika cHbtmu, 1 ma/ke 8/x#c. [lekcamemasoH 8sodunu e dose 5 me/k2 nodKoxCHO 8 meyeHue 5 OHell.
Ha 5 denb onpedensinu cocmosiHue 8bldesiumensbHol hyHKYUU NoYeK 8 yCa08Usix 800H020 duypesa. Ha ¢hone dekcamema-
30HA pe3Kue uaMeHeHUs PYHKYUOHAAbHO20 COCMOSIHUSI NoYeK He Habtdaaucs. [Ipu couemaHHoM 8eedeHUU HACMOUKU
CHbIMU U Mem@POPMUHA MAKIHCE He pe2ucmpupo8aiu Heb61a20NPpUsiMHbIX U3MeHEHUL NapyuaabHbIX hYHKYUll noyek npu
Heu3MeHHbIX NoKazameJ/isix mpaHcnopma Hampusi, Kak u 31eKmpo/umHozo cocmaea kposu. [Ipeumywecmesa uccaedy-
eMoll KoMbuHayuu (no cpagHeHurw ¢ MoHomepanueli Mem@oOpPMUHOM): CHUNCEHUEe NPOMeUuHypuu u gpepmeHmypuu, a
Maksice HOPMAAU3AYUsl CO0ePHCAHUS KAAUsl 8 Na3Me Kpo8u (nosvluleHH020 Ha hoHe dekcamema3soHa). Pe3ysbmambi
060CHO08bIBAIOM U€1eC006pA3HOCMb CO4emaHH020 NPUMeHEeHUsl HACMOUKU CHbIMU ¢ Mem@OopMUHOM nocse daabHetwux
uccsaedogaHull 3mot KOM6UHAYUU.
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