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(AEGOPODIUM PODAGRARIA L.) PREPARATIONS
IN RATS TREATED WITH A SINGLE DOSE OF ETHANOL
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Abstract. The search of the herbal drugs exerting favourable metabolic effects and decreasing xenobiotics
toxicity has intensified recently. This study addressed the influence of goutweed extract and tincture on carbohy-
drate and protein metabolism as well as uricemia and plasma enzymes activity in rats treated with a single dose of
ethanol (9 g/kg intragastrically). For the 7 days before the animals received intragastrically the extract (100 mg/kg
and 1 g/kg), the tincture (1 and 5 ml/kg), the reference drug fenofibrate (100 mg/kg), in the groups of the intact and
untreated control drinking water was given. Basal glycemia was measured 7 h after ethanol administration, other
values — after 8 h, in plasma of the anesthetized animals. Hypoglycemia was not manifested in ethanol-treated rats
(and not caused by the studied drugs), but the tendency to the exhaustion of liver glycogen was seen. The tincture at
both doses increased glycemia, while glycogen reserves did not undergo exhaustion, the changes in same direction
were registered in rats receiving fenofibrate. Activity of enzymes in plasma in did not indicated cytolisis caused by
ethanol. The extract (1 g/kg) reduced ALT activity, the tincture exerted a dose-dependent influence on y-glutamyl
transferase activity decreasing it at a dose of 5 ml/kg, the tincture and fenofibrate moderately increased ALP activi-
ty. Goutweed drugs did not induce unfavourable shifts in total protein, albumin, uric acid, and creatinine content (a
moderate increase in urea level was seen in the groups receiving extract (100 mg/kg) and the tincture (5 ml/kg)). The
results confirm the safety of goutweed preparations and substantiate the further study of their pharmacodynamics.
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Biologically active substances of herbal
origin are able to decrease xenobiotics toxicity and
exert a favourable influence in metabolic disorders.
The drugs obtained from the aerial part of Ae-
gopodium podagraria L. (goutweed, GW), namely
the water extract and the tincture, are promising in
this context as they demonstrate organoprotective
activity reducing the effects of nephro- and hepato-
toxins including ethanol [1-5]. Furthermore, these
preparations normalize the disorders of carbohy-
drate, lipid, purine metabolism, which are patho-
genetically important in the “diseases of civiliza-
tion” [1,2,6,7], and the studies in ethanol-treated
rats allowed clarifying the influence of GW prepa-
rations on the lipid exchange [4]. Taking into ac-
count the possible use of GW drugs in chronic
diseases, their coadministration with ethanol is also
of practical interest. It has been shown that GW
extract reduces the duration of ethanol-induced
narcosis in mice, it is able to counteract the nega-
tive metabolic effects of this agent in rats not caus-
ing hypoglycemia [3,8]. The influence of GW
preparations on the carbohydrate metabolism and
activity of marker enzymes in plasma of the etha-
nol-treated animals has not been described in detail
and the changes of the protein and uric acid ex-
change have not been studied on this model.

Therefore, the objective of this research is to
characterize the influence of Aegopodium po-
dagraria L. extract and tincture on the values of
carbohydrate and protein metabolism as well as

activity of marker enzymes in plasma of the etha-
nol-treated rats.

Materials and methods.

All the experimental protocols were approved
by the Bioethics Commission of the National Uni-
versity of Pharmacy and were in accordance with
“Directive 2010/63/EU of the European Parliament
and of the Council of 22 September 2010 on the
protection of animals used for scientific purposes.”

The model recommended for the investigation
of ethanol-induced metabolic shifts was used [9].
Male rats with 190 to 230 g body weight were
randomly divided into 7 groups (n=6-8 in each
group) as follows:

intact control (IC),

ethanol (untreated);

ethanol + GW extract, 100 mg/kg intra-
gastrically;

ethanol + GW extract, 1 g/kg intragastrically;

ethanol + GW tincture, 1 ml/kg intragastrical-

ly;

ethanol + GW tincture, 5 ml/kg intragastrical-
ly;

ethanol + fenofibrate, 100 mg/kg intra-
gastrically.

Fenofibrate (“Tricor,” Laboratoires Fournier
Solvay Pharmaceuticals Group, France) was used
as a recommended reference drug influencing on
the pathogenesis of ethanol-induced metabolism
disorders [9] at a dose of 100 mg/kg recommended
for rats [10].
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The animals were treated for 7 days, after this
a single dose of ethanol (9 g/kg intragastrically as a
30% solution) was given. The rats of the IC group
received the same volume of the drinking water.
After 7 hours glycemia was determined in the
samples obtained from a cut at the tip tail and after
8 hours, as recommended in [9], the rats were tak-
en out of the experiment under barbiturate-induced
anaesthesia, blood heparinized plasma was sepa-
rated. Liver samples were taken from which glyco-
gen was isolated through precipitation with ethanol
after alkaline hydrolysis, and determined as glu-
cose after acid hydrolysis as described in [6]. Glu-
cose concentration in plasma samples was deter-
mined using the glucose oxidase method, total
protein concentration — by biuret method, albumin
level — by the bromcresol green procedure, creati-
nine — by Jaffe reaction, uric acid — by the enzy-
matic method, urea — by the reaction with diacetyl
monooXime. Alanine aminotransferase (ALT) and
aspartate aminotransferase (AST) activity was
determined according to the method of Reitman
and Frankel and De Ritis ratio was calculated.
Alkaline phosphatase (ALP) was assayed by

measurement of the amount of phenol liberated
from the hydrolysed substrate, gamma-glutamyl
transferase (y-GT) activity — by the kinetic method
using y-L-glutamyl-3-carboxy-4-nitroanilide as a
substrate and glycylglycine as an acceptor. Com-
mercially-available kits from Filisit-Diagnostika
(Ukraine) and Erba Lachema s.r.o. (Czech Repub-
lic) were used.

Medians, 25% and 75% percentiles (upper
and lower quartiles) were calculated as well as
arithmetic means and their standard errors (M+m).
The comparison of the central tendencies of inde-
pendent samples was performed by the Mann-
Whitney U-criterion. To determine the relationship
between the individual parameters, the Spearman’s
correlation coefficient of p was used.

Results and discussion.

Ethanol did not cause hypoglycemia during
the observation period, on the contrary, a tendency
towards the increase in basal blood glucose level
was seen in the untreated group (Table 1), while
this value under the conditions of anaesthezia did
not change significantly.

Table 1.

Influence of goutweed preparations and fenofibrate on carbohydrate metabolism values in ethanol-treated
rats and Spearman’s correlation coefficients of p between the biochemical parameters

(n=6-8), Mxm; Qs0 (Q25—Q7s)

GW ex- GW tinc- GW tinc- .
. Intact Ethanol GW extract, tract, ture, ture, Fenofibrate,
Indices control (untreated) 100 mg/kg, 1 g/kg 1 ml/kg 5 ml/kg 100 mg/kg,
+ ethanol + ethanlol + ethanél + ethanc;l + ethanol
Basal glyce- 3.8040.27 | 4.70+0.45 4.53+0.55 4.71+0.40" | 5.55+0.27™ | 5.32+0.43" | 5.75+0.28"
i 99U, *# *#
kN R A I o A A I
4.15) 4.98) ' ' 5.50) (5.20-6.08) 5.88) (5.18-6.18)
Glycemiain 8.19+0.43 o
anaesthetized 7'472173'33 7'8852(;'59 6.41£0.40" & 9.1220.37 8'131*2%40 8.310.57
rats, mmol/| ' ' 5.85 8.28 | 8.06
(7.10- (6.62— (5.80-7.21) (7.50- 8.97 (7.56— (7.94-8.50)
7.90) 8.94) ' ' 8.65) (8.51-9.55) 8.97) ' '
18.3+5.81 | 11.7+3.46 ~ | 13.9+2.64 17.6+2.87
. 9.96+3.05 17.4+2.69 22.6+2.30
'géﬁern%:/yg ” (2.57'2 (2_'33, G 9%.8;1 1) (1112.1 12 %9';‘2 0 &3;3, (15 30'270 0
22.4) 15.8) R 18.8) e 22.7) e
liver gly-
cogen — +0.54 +0.25 10 -0.71 +0.26 +0.83 -0.40
- plasma NS NS ' NS NS p<0.05 NS
£ glucose
=!I Liver tri-
§ g_lycerides— -0.57 -0.18 +0.09 +0.90 +0.90 +0.50 +0.38
| liver gly- NS NS NS p<0.05 p<0.05 NS NS
S| cogen
E, Liver cho-
EQ I_esterolf -0.50 -0.02 -0.26 -0.66 -0.94 -0.50 -0.35
g| liver gly- NS NS NS NS p<0.05 NS NS
O| cogen

Note. * — p<0.05 compared to intact control; *** — p<0.01 compared to intact control; # — p<0.05
compared to the untreated group receiving ethanol; » — p<0.05 compared to the group receiving feno-
fibrate; & — p<0.05 compared to the group receiving the extract at a dose of 100 mg/kg. NS — not
significant. GW — goutweed. Medians are highlighted in bold.
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It is noted that there is considerable incon-
sistency in the literature for the changes in glucose
metabolism induced by ethanol (since different
species, time intervals, doses etc. are used) [11,12].
Our data indicating the decreased glycogen re-
serves with glycemia unchanged are in accordance
with the continuum described in [11]: after acute
ethanol administration under fed or short-term
fasted conditions hypoglycemia does not develop
due to the stimulation of hepatic glycogenolysis
and a depletion of glycogen reserves evolves be-
cause of the inhibition of gluconeogenesis (through
the suppression of de novo synthesis of glucose
from glycerol and from alanine, while gluconeo-
genesis from pyruvate is unaltered or even elevat-
ed) [11,13]. These changes are the consequence of
the oxidative metabolism of alcohol via alcohol
dehydrogenase with the increment in the
NADH/NAD" ratio, also leading to the increase in
acetate quantity and intensified synthesis of fatty
acids as well as cholesterol while their utilization
and transport are suppressed [11]. These changes
result in the accumulation of lipids in the liver and
a significant elevation of liver triglycerides and
cholesterol was registered in our study [4].

GW extract did not change the studied carbo-
hydrate metabolism values (Table 1). The influ-
ence on glycemia in anaesthetized rats appeared to
be dose-dependent with its higher level against the
background of a dose of 1 g/kg. Glycogen content
in the liver did not differ between the untreated
animals and rats receiving the extract, but the di-
rection of the relationship between glycemia and
glycogen changed with the increase in the dose,
and at a dose of 1 g/kg higher glycemia was seen
in animals with the most exhausted glycogen re-
Serves.

It has been shown that the extract (in contrast
to the tincture) at a dose of 1 g/kg, but not 100
mg/kg, significantly reduces the duration of etha-
nol-induced narcosis in mice [8] and this effect
could be associated with the favourable influence
on metabolic processes in the liver. The data ob-
tained in the present study do not directly support
this concept, although the absence of hypoglyce-
mia and glycogen exhaustion under the influence
of the effective dose of 1 g/kg might be favourable
for CNS functioning in an intoxication by ethanol.

Hypoglycemic effect of GW tincture (that is
dose dependent and also depends on the model
used) [3,6,7] was not manifested in ethanol-treated
rats. On the contrary, in animals receiving the tinc-
ture at both doses blood glucose was higher than in
the intact rats (and at a low dose basal glycemia
was also higher than in the untreated group, Table
1). Since hypoglycemia is a generally known con-
sequence of ethanol intoxication, these properties
of the tincture might be advantageous. Besides, a
regulatory mode of action on carbohydrate metabo-
lism may be supposed: hypoglycemic activity of
the tincture is seen in dexamethasone-treated rats
[6] with the upregulated gluconeogenesis and

increase in blood glucose occurs in ethanol treated
animals, in which this process is suppressed, as
discussed above (still further verification is need-
ed).

Glycogen content in the liver was maintained,
being higher than in the untreated group (the ab-
sence of statistical significance is connected with
inter-individual differences of this value). There
was no dose-dependence in the effects of the tinc-
ture, except for the strengthening of the relation-
ship between glycemia and glycogen (approximat-
ing it to the intact control value) with the incre-
ment in the dose. At the same time, its normalizing
influence in regard to the lipid metabolism in the
liver increased with the dose [4].

Inverse relationship between liver triglyceride
content and liver glycogen content (associated with
insulin resistance) was registered in high-fat-fed
rats [14]. In mice chronically affected by ethanol, it
also has been shown that glycogen metabolism
changes are closely linked to ethanol-induced liver
injury and fatty liver formation [15] The authors of
this work substantiate that during the fed state ace-
tyl-CoA generated from ethanol mainly goes to the
lipid synthesis pathway as glycogen synthesis from
glucose formed within the liver is inhibited by
ethanol. Furthermore, it appeared possible to pre-
vent hepatic steatosis by elevation of liver glyco-
gen content (through overexpression of protein
phosphatase 1 R3G inhibiting glycogen phos-
phorylase) thus reducing glucose usage for lipo-
genesis. A link in this process is realized through
the restoration of PPARa. signaling pathway [15].
PPARa activator fenofibrate under the conditions
of our study counteracted the increase in liver tri-
glycerides level as reported in [4] (still the data
concerning PPARa agonists efficacy in regards to
hepatic steatosis are controversial [16,17]). The
decrease of lipids accumulation in the liver of fen-
ofibrate-treated rats was accompanied with the
maintenance of relatively high glycogen reserves
and glycemia (Table 1). The similar changes were
seen in animals receiving GW tincture. In the men-
tioned groups there was a change in the direction
of the relationship between liver triglycerides and
glycogen content. The inverse (albeit moderate)
relationship between these parameters was seen in
intact rats (Table 1), in contrast to the data in [14],
the reason for this inconsistency may be in the
differences between fed and food-deprived animals
in accordance with the period of the studies. The
correlation between liver cholesterol and glycogen
was restored under the influence of GW drugs,
except for the extract at a low dose. The reference
drug showed the similar tendency not reaching the
level of significance.

Our results do not allow elucidating the mo-
lecular mechanisms of GW preparations action. It
can be noted that PPARa agonists (selective or
PPARa+y agonists, such as flavonoids) are found
among the substances of herbal origin [18], where-
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in the other sites of action are also possible, as
discussed in [4,6].

Proceeding from the enzymes activity in
plasma (Table 2), no signs of severe damage of
hepatocytes were evident in the untreated group.
Indeed, acute use of ethanol might not result in
increased fermentemia (such situation was even
confirmed clinically [19]). y-GT activity tended to
increase (Table 2) but it was characterized by high
inter-individual variability. The positive interrela-
tion between y-GT and ALT activity inherent in
intact control group (p = +0.82; p<0.05) disap-
peared in all groups treated with ethanol, this
might indicate the early phase of hepatocytes inju-
ry with the beginning of y-GT leakage while the
transaminases (being not membrane-localized)
were still unchanged. The tincture exerted a dose-

dependent influence on y-GT activity (the effective
dose was also capable of preventing lipids accumu-
lation in the liver [4]), the extract decreased it only
at a low dose (significant when compared to feno-
fibrate group). y-GT is also known to participate in
prooxidative/ antioxidant processes, which are
changed by ethanol, but we have not directly ad-
dressed them.

As seen in Table 2, the tincture did not
change ALT activity, AST activity and de Ritis
ratio. GW extract dose-dependently decreased
ALT activity with the corresponding changes in De
Ritis ratio (previously briefly reported in [3]) and
elimnated the significant correlation between the
activity of AST and ALT (p equalled +0.46 com-
pared with +0.97 (p<0.05) in the untreated group

Table 2.

Influence of goutweed preparations and fenofibrate on the activity of enzymes
in blood plasma of the ethanol-treated rats (n=6-8), M+m; Qso (Q25—Q7s)

Intact con- E GW extract, GW ex GW tinc GW finc Fenofibrate,
. thanol tract, ture, ture,
Indices 100 mg/kg, 100 mg/kg,
trol (untreated) + ethanol 1 g/kg, 1 mi/kg, 5 ml/kg, + ethanol
+ ethanol + ethanol + ethanol
AST activity , 1.0620.03 1.18%0.12 1.00£0.06 1.030.04 1.21+0.08 1.12+0.08 1.13+0.07
ucat/l 1.03 111 0.99 1.06 1.14 121 121
(1.00-1.08) | (0.96-1.16) (0.87-1.07) (1.00-1.10) | (1.11-1.34) (0.99-1.22) (1.02-1.22)
A"I/lac“"'ty ’ 0.600.06 0.790.25 0.500.14" 0.3720.03 0.77+0.10 0.72+0.17 0.90£0.09"
hea 0.59 0.57 0.43 0.36 0.83 0.74 0.87
(051-0.70) | (0.46-0.80) (0.39-0.48) (031.030) | (0.65-099) (0.51-0.86) (0.85-1.07)
De Ritis ratio 1.88+0.20 1.94%0.27 2.6120.66" 2.84x0237" | 1.69+0.20 1.91+0.42 1304013
1.84 1.83 2.23 ” 153 163 113
(1.56-2.03) | (1.47-2.36) (2.05-2.48) 276 (1.44-1.72) (1.42-1.95) (1.13-1.45)
(2.47-3.17)
ALP activity , 5.94+0.55 7.08+0.94 8.26+1.48" 8.01+1.41 10.4+1.48" 8.75+1.58 15.3+3.21""
ueat/l 6.19 573 6.62 7.17 9.98 9.73 15.4
4.93-7.10) | (5.28-8.96) (5.89-9.24) (5.32-10.3) | (9.16-11.7) (5.66-11.7) (8.34-21.1)
Y'GJlac“‘”ty' 0.023+0.01 0'0%053?5004 0.024+0.01" O'Og%i;im 0.048+0.01 | 0.024%0.004° | 0.038+0.01
Hea 0.011 0.005 0.020 0.017 0.044 0.026 0.031
(0.009-0.036) (o 035) (0.017-0.025) (o 030) (0.044-0.052) | (0.023-0.026) | (0.026-0.044)

Note. * — p<0.05 compared to intact control; ** — p<0.02 compared to intact control; *** — p<0.01 com-
pared to intact control; # — p<0.05 compared to the untreated group receiving ethanol; ~ — p<0.05 com-
pared to the group receiving fenofibrate; " — p<0.01 compared to the group receiving fenofibrate; $ —
p<0.05 compared to the group receiving the tincture at a dose of 1 ml/kg. GW — goutweed. Medians are

highlighted in bold

and +0.66 in the intact control). The opposite
change in ALT activity under the influence of
fenofibrate was also accompanied with the elimi-
nation of the significance of AST-ALT correla-
tion. Besides, the reference drug increased ALP
activity, that is an unexpected result given the
known ability of fibrates to reduce this value in
clinics [20]. However, there are experimental data
supporting our findings: increased transaminases
activity was seen in the serum of rats receiving
fenofibrate at the dose used in our study (still these
data were obtained in spontaneously hypertensive
rats expressing human C-reactive protein [21]);
increment of ALP activity in the serum was also
seen in hyperlipidemic mice treated with this drug
at a dose of 40 mg/kg [22]. At the same time, feno-

fibrate did not show significant influence on y-GT
activity in plasma (Table 2). The tincture at a high
dose also increased ALP activity, while in the oth-
er groups of the treated rats this elevation was not
significant.

Total protein and albumin level in plasma re-
mained practically unchanged in all of the experi-
mental groups (Table 3), that is consistent with the
data confirming the unaltered protein metabolism
in acute ethanol exposure [23]. A decrease in al-
bumin content was registered only against the
background of the tincture at a dose of 5 ml/kg.
Urea level tended to reduction in the untreated rats
receiving ethanol and increased under the influence
of the tincture at a dose of 5 ml/kg but not 1 ml/kg.
The influence of the extract on blood urea level
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appeared to be dose-dependent (increment was
seen at a low dose). It has been shown in vitro and
ex vivo [12,23] that ethanol is able to suppress urea
synthesis by the liver. GW drugs might counteract
this suppression or influence aminoacid catabolism
directly. Renal origin of the changes in plasma
urea level are possible but hardly believable pro-
ceeding from the extract pharmacodynamics.

The stability of plasma creatinine concentra-
tion indicates the absence of the severe disorders of
the Kkidney function in all groups. That is in ac-
cordance with the data [24] concerning the absence
of nephrotoxicity of ethanol even at doses consid-
ered as hepatotoxic. Fibrates are able to increase

serum urea and creatinine levels [20], but such
changes were not evident in our study, while GW
preparations tended to reduce creatininemia. It is
well known and clinically confirmed that feno-
fibrate significantly lowers uricemia, this effect is
independent of any changes in lipid metabolism
and partially realized through enhanced renal urate
excretion [20]. This ability was clearly seen in
ethanol-treated rats (Table 3), while in the other
groups uricemia did not change significantly. It has
been established before that GW preparations do
not cause the shifts in blood uric acid level of the
normouricemic animals (while normalize purine
metabolism in its disorders) [1].

Table 3.

Influence of goutweed preparations and fenofibrate on the biochemical marker

in blood plasma of the ethanol-treated rats (n=6-8), , M+m; Qs (Q25—Q7s)

GW
Intact Ethanol extract, GW extract, | GW tincture, | GW tincture, | Fenofibrate,
Indices control (untreated) 100 1 g/kg, 1 mi/kg, 5 ml/kg, 100 mg/kg,
mg/Kkg, + ethanol + ethanol + ethanol + ethanol
+ ethanol
Urea, mM/I 3.44+0.4
2'22 23'24 1.81+0.18 o # 2.24+0.31%% | 2.31+0.23 2.70+0.35% 2.15+0.15
(1'77_ 1.98 3.10 1.98 2.33 2.63 2.07
' (1.47-2.16) (2.95- (1.68-2.63) | (1.88-2.65) | (2.18-3.10) | (2.03-2.19)
2.67) 3.64)
Total pro- 52 4+1.92 53.54£2.0
tein, g/l .566. 51.1+1.00 8 49.8+1.12 50.1+0.47 50.0+0.69 49.6£0.75
(48 .8— 51.6 51.5 49.5 50.7 50.3 49.9
' (49.4-52.1) (49.7- (48.2-51.0) | (49.3-50.8) | (49.8-50.9) | (49.5-50.1)
54.3) 55.7)
Albumin, 28.0+1 85 25.3+1.6
g/l .2(;6' 24.7+1.68 5 25.6+1.46 25.6+1.26 20.4+2.58" 25.3+0.47
(25'7_ 23.8 24.6 26.6 24.7 19.5 25.4
| (22.1-27.4) (23.6- (23.3-27.9) | (24.3-26.9) | (15.3-24.2) | (25.0-25.7)
30.9) 27.4)
Uric acid, 0.067+0.00 0.078+0. | 0.069+0.006 | 0.074+0.005 | 0.080+0.009 | 0.054+0.002
MM/ 4 0.0%18:52.006 007" ~ n n -
0.068 © .069— 0.068 0.063 0.068 0.073 0.054
(0.061- 0.088) (0.066— (0.059- (0.068- (0.064- (0.054-
0.070) ' 0.085) 0.073) 0.070) 0.094) 0.054)
Creatinine, 58,541 57 62.6+4.3
uM/1 .56_0. 83.0£11.9 8 63.4+7.81 65.1+7.96 56.0+5.78 69.4+6.42
(56.0— 82.1 63.4 56.0 59.7 56.0 70.9
' (56.0-97.0) (57.9- (48.5-74.6) | (55.6-74.6) | (50.4-67.2) | (63.4-78.4)
61.6) 63.4)

Note. * — p<0.05 compared to intact control; # — p<0.05 compared to the untreated group receiving etha-
nol; ## — p<0.01 compared to the untreated group receiving ethanol;
M —p<0.02 compared to the group receiving fenofibrate; A" — p<0.01 compared to the group receiving

fenofibrate; && — p<0.02 compared to the group receiving the extract at a dose of 100 mg/kg. GW —

goutweed. Medians are highlighted in bold.

Conclusions and further prospects of the
research in the discussed direction. The obtained
data lead to the conclusions as follows:

A single dose of ethanol (9 g/kg intra-
gastrically) did not induce hypoglycemia after 8
hours, but the tendency to the exhaustion of liver
glycogen was seen. Goutweed tincture (1 and 5

ml/kg) increased glycemia, while glycogen re-
serves did not undergo exhaustion, the changes in
same direction were seen under the influence of the
reference drug fenofibrate. Ethanol at the investi-
gated term did not cause a significant elevation of
the activity of marker enzymes in plasma. Gout-
weed extract (1 g/kg) reduced plasma ALT activi-
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ty, goutweed tincture as well as fenofibrate in-
creased plasma ALP activity and exerted a dose-
dependent influence on y-GT activity decreasing it
at a dose of 5 ml/kg.

Proceeding from the total protein, albumin,
uric acid, and creatinine content in plasma, all of
the investigated goutweed preparations did not
show a negative influence on protein and purine
metabolism as well as excretory kidney function in
ethanol-treated rats. The extract (100 mg/kg) and
the tincture (5 ml/kg) moderately increased plasma
urea concentration that might be associated with

Further in-depth study of GW preparations
mechanisms of actions as well as possibility of
their combined use with the conventional drugs is
expedient.

the metabolic shifts.
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METABOJIMYECKUE D®®EKTHI IPEIAPATOB CHBITH OBBIKHOBEHHOI (AEGOPODIUM
PODAGRARIA L.) Y KPBIC HA ®OHE OJJHOKPATHOI'O BBEJIEHUS 9TAHOJIA.

Topunura O.B., lITpeiroas C.1O.

HammonansHe1it papManeBTHIeCKuid yHUBEPCUTET, T. XapbKOB, YKpanHa

e-mail: olga 234@mail.ru

YKpanHCKHii JKypHAT KINHHYeCKoi u 1adopaTopHoii mexuuuusl. 2016; 11( 4 ): 52-59.

Pe3tome. BospactaeTr mHTepec K (uTompenaparaM ¢ OJarompHATHBIMH MeTa0oImdecKuMH 3¢ dexTamu,
CIIOCOOHBIX YMEHBIIATh TOKCHYHOCTh KCEHOOMOTHKOB. B Hacrosimield paboTe W3y4eHO BIIMSIHME JKCTpaKkTa M
HACTOMKH CHBITH OOBIKHOBEHHOII Ha YIJICBOAHBIH M OENKOBBIM OOMEH, a TaKKe YPUKEMHIO W aKTUBHOCTB
(hepMEHTOB B IJIa3Me KPOBH KPBIC, KOTOPBIM OJHOKPATHO BBOIMIIM 3TAHOJ (9 I/KI BHYTPHXKETYA0UHO). B Teuenue 7
JTHEH I0 3TOTO KMBOTHBIC MOJYYall BHYTPIOKETymodHO dkcTpakT (100 mr/kr u 1 r/kr), Hactoiiky (1 u 5 MiV/kr),
npemnapat cpaBHeHus (eHoduoOpar (100 Mr/Kr), KpbicaM TPy WHTAKTHOTO KOHTPOJS M MOJCIBHOW MaTOJOrHU
BBOJIMJIM NHThEBYIO Bony. Omnpezaensiiv 0a3aibHYIO TNIMKEMHUIO — 4epe3 7 4 MOCie BBEACHHS 3TaHoJa, APYrue
MoKa3aTean — d4epe3 84, B IUIa3ME HApKOTU3MPOBAHHBIX JKUBOTHBIX. [HWIormukeMusi Ha ¢OHE STaHONA He
pa3BHUBanach (MCCieayeMble TpenapaThl TAK)Ke €€ He BBI3BIBANIN), OAHAKO MPOSBISIIACH TEHACHIUS K UCUCPIIAHHIO
pe3epBoB MIMKoreHa rneyeHy. Hacrolika B 000uX /103ax MOBBINIANA TIMKEMHIO, HCTOIEHHS PE3ePBOB IIMKOTeHa MPU
3TOM HE TPOUCXOAMWIO, M3MEHEHHsS TaKOW JK€ HAampaBICHHOCTH  3apEerMCTPUPOBAHBl y KPBIC, IMOJTYYaBIINX
(eHOPUOpaT. AKTHBHOCTH (PEPMEHTOB B IUIa3Me KPOBH HE yKa3blBaJla Ha pa3BUTHE IIMTONM3a Ha (JOHE ITaHOIA.
Okerpakt (1 1/kr) ymeHbInan akTuBHOCTh ATAT, HacToiika OKa3biBaja J0303aBUCHMOC BIIMSHUC HA aKTUBHOCTH Y-
riyTaMmunTpaHcdepassl, CHUXKas ee B J103€ 5 MJI/KT, HacTolika 1 ¢peHoudpar yMepeHHO yBEINYHBAIN aKTHBHOCTD
menouHoil ¢ocdTaspl. [IpemapaTbl CHBITH HE BBI3BIBAIHM HEOJIATONPHUATHBIX CIBUIOB YPOBHS o0miero Oelnka,
aIbOyMHUHOB, MOYECBOH KHCIIOTBHI, KpeaTWHWHa (YMEPEHHOE MOBBIIICHHE COAEPKAHWS MOYECBHHBI HAOIIONAIN B
rpynmnax, noxydaBmux 3kctpakt (100 mr/kr) u Hactoiiky (5 mu/kr)). Pe3ynpraTbl moaTBepkaaloT 6e30MacHOCTb
MpenaparoB CHBITH U 00OCHOBBIBAIOT 11EJIECO00PA3HOCTD JAabHEHIIero H3yueHns: ux hapMakoJMHAMUKH.

Kniouesvie cnosa: Aegopodium podagraria L., 3taHosn, KpbIChI, TTHKEMUsI

METABOJITYHI EQGEKTHU NMPENAPATIB SATJMII 3BUYAMHOI (AEGOPODIUM PODAGRARIA L.)
Y IIYPIB HA TJII OJHOPA30BOI'O BBEJJEHHS ETAHOJLY.

ToBuura O.B., llITpuroas C.1O.

HamionansHuit papmaneBTHYHUH yHIBEpCUTET, M. XapKiB, YKpaiHa

e-mail: olga_234@mail.ru

YkpaincbKuii xKypHaJa KJIaiHiuHOI Ta JadopaTtopHoi mequuunn. 2016; 11( 4 ): 52-59.

Pe3tome.3poctae iHTepec 10 (QiTompemapariB i3 CHPHUSTINBEMH MeETaOONIYHUMHU e(eKTaMu, 3TaTHUX
3MEHIIYBAaTH TOKCHYHICTh KCEHOOIOTHKIB. Y JaHiii poOOTi JOCHIIKEHO BIUIMB EKCTPAKTy Ta HACTOWKU STIIUII
3BMYalHOT Ha BYIJIEBOJHUI Ta OIJIKOBUI 0OMIH, @ TAKOXK YPUKEMIIO Ta aKTUBHICTh ()EPMEHTIB 1a3MH KPOBI IIYypiB,
SAKAM OJTHOPA30BO BBOJMIM eTaHoiN (9 I/Kr BHYTpIIIHBOIUTYHKOBO). [IpoTdarom 7 nHIB 10 IOrO TBapHHHU
OJlep)KyBaJIM BHYTPIITHRONLTYHKOBO eKcTpakT (100 mr/kr Ta 1 1/kT), HacToiiky (1 Ta 5 MI/KT), Ipemapat mOpiBHSIHHS
¢denodibpar (100 Mr/kr), mypam rpyn IHTAKTHOTO KOHTPOJIO Ta MOJIENBHOI MATOJIOTIT BBOAWIIN IHUTHY BOJY.
bazanpHy ririkemiro BU3HA4YanM 3a 7 roj Micis BBEIEHHS €TaHOJNy, iHIII IOKa3HUKUM — uepe3 8 rox (y ruiasmi
HApKOTH30BaHKX TBapuH). ['inoriikemist He OyJia HASBHOIO HA TJIi €TaHOJTY (IOCIIKYBaHI MPENapaTH TAKOXK KO Hel
He MPU3BOAWIIM), OJHAK BUSABJUIACS TEHJCHIIS A0 BHYEPIAHHS pe3epBiB INIKOreHy mediHku. Hactoiika B 060X
Jl03aX IiJIBUIIYBaja TJIKEMil0, THMYacOM SIK BHCHa)KEHHS pe3epBiB IJIIKOIeHY HeE BiIOyBaJoCs, 3MiHH TakKol
CIPSIMOBAHOCTI 3aPEECTPOBAHO TAKOXK Y LIyPIB, MO OjepxKyBann (GeHopiOpar. AKTHBHICTE (EPMEHTIB y ILIa3MU
KpOBI HE BKa3yBala Ha PO3BHTOK LHMTOMI3y Ha Tii eranony. Excrpakr (1 r/kr) smenmyas aktusHicTe AIAT,
HACTOMKA YHHMIIA J0303a/IC)KHHH BIUIMB Ha aKTHBHICTh Y-IIyTaMinTpaHC(Epasu 3i 3MEHIICHHM ii B 1031 5 MJ'I/KF
HacTolika Ta (eHodiOpaT MOMIPHO 30UIBIIYBAIM AKTUBHICTb JIyXKHOI q)ocq)aTaan Ilpenapatu  sranii  He
CHPHYMHSUIN HECTIPUATIMBUX 3CYBIB PIBHA 3arajibHOroO OLKa, anbOyMiHIB, CCY0BOI KMCIIOTH, KpeaTHHIHY (IOMipHe
Mi/BUILICHHSI BMICTy CEYOBHMHH CIIOCTEpiraju B TBapHH Ha Tii ekcrpakty (100 mr/kr) ta Hactoiku (5 MIV/KT)).
Pesymbratn migTBEpAKYIOTH O€3MEYHICTh MpemapaTiB ATIUII Ta OOIPYHTOBYIOTH JOIUIBHICTH IOAAIBIIOTO
BHUBYCHHS 1X (hapMaKOJINHAMIKH.

Knrouosi cnosa: Aegopodium podagraria L., eraHon, 1ypH, raiKeMis.
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