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The extract of meadowsweet aerial parts exhibits hepatoprotective and antioxidant
activity during experimental toxic CCl4 hepatitis. This extract improved liver function.
Meadowsweet extract in 70% ethanol (100 mg/kg) was most potent and exhibited low
toxicity. By several parameters the effectiveness of this extract surpassed that of Carsil.
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Liver and biliary diseases occupy an important place
in the overall morbidity [4-6]. Despite the existence
of numerous potential sources for hepatoprotectors,
there are only small number of drugs of this group.
They exhibit therapeutic efficacy only after long-
term treatment, which is often associated with side
effects. In Russia, much attention is paid to the
search and synthesis of highly effective and safe
hepatoprotectors.

The pathogenesis of liver damage induced by
various hepatoprotectors is mainly determined by
prooxidant activity of these drugs. Plant antioxi-
dants are promising hepatoprotective agents. The
therapeutic effect of these agents under conditions
of toxic liver injury is primarily related to the pre-
sence of phenol compounds (e.g., flavonoids, cou-
marins, and phenol carbonic acids). They have a
wide range of biological activity, including anti-
oxidant, membrane-stabilizing, antitoxic, and repa-
rative properties [2,4,8].

Meadowsweet (Filipendula ulmaria (L.) Ma-
xim.) of the Rosaceae family holds much promise
in this respect. This plant contains various phenol

compounds and is extensively used in traditional
medicine for the treatment of digestive diseases [1].

Here we studied hepatoprotective and antioxi-
dant activity of the extract from meadowsweet aerial
parts (ME) during experimental toxic hepatitis.

MATERIALS AND METHODS

Experiments were performed on 112 male outbred
albino rats weighing 220-240 g. The animals were
kept in a vivarium under standard conditions and
fed a standard diet. ME was obtained by treatment
of meadowsweet aerial parts with solvents (water;
40, 70, and 95% ethanol) at 80-85oC for 2 h. The
raw material/extracting agent ratio was 1:10. ME in
70% ethanol consists of various substances that are
extracted from ground raw materials with 70% etha-
nol. The extract contains 3.93% flavonoids by the
content of quercetin and its glycosides (dry residue
>22%). Meadowsweet aerial parts contain simple
phenols, flavonoids, organic acids, coumarins, tan-
nins, saponins, polysaccharides, carotenoids, amino
acids, macroelements, and trace elements. Toxic
hepatitis was modeled by daily intragastric admini-
stration of 1 ml/kg CCl4 in 20% oil solution for 6
days. Toxic hepatitis in rats was verified by amino-
transferase activity and contents of bilirubin and its
fractions. The suspension of ME in 1% starch gel
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(daily dose 100 mg/kg) was administered intra-
gastrically for the next 5 days. Reference hepato-
protector Carsil (Sopharma) was administered in a
dose of 200 mg/kg. Control animals received an
equivalent volume of 1% starch gel. The rats were
decapitated under light ether anesthesia 1 day after
the end of therapy. The liver was removed [6]. We
measured the content of lipid peroxidation (LPO)
products conjugated dienes and lipid hydroperoxi-
des (LHP), spontaneous and Fe2+-induced level of
thiobarbituric acid-reactive substances (TBARS),
and activity of key enzymes of antiradical and anti-
peroxide protection superoxide catalase (SOD) and
catalase. Protein content was estimated by the mic-
robiuret method [3].

The effect of ME on liver function was studied
on the model of hexobarbital sleep. The test com-
pound in a dose of 80 mg/kg was injected intraperi-
toneally after the formation of toxic hepatitis and
therapy with ME and Carsil. We recorded sleep
latency (time from administration of the test com-
pound to the first signs of sleep onset) and sleep
duration (period of lying on the side) [7].

Acute toxicity of ME in 70% ethanol was stu-
died on 36 male outbred albino mice weighing 22-
24 g. The suspension of ME in 1% starch gel was
administered intragastrically in single doses of 0.5,
1.0, 2.0, 5.0, 7.0, and 10.0 g/kg. The survival rate,
weight, physical activity, behavior, and appetite
were recorded over 2 weeks [7].

The results were statistically analyzed by Stu-
dent’s t test and nonparametric Wilcoxon—Mann—
Whitney test.

RESULTS

The course treatment with ME was followed by
shortening of hexobarbital-induced sleep in rats
with toxic hepatitis. Sleep duration in rats with toxic
hepatitis approached that in intact control animals
(Table 1), which reflects the recovery of antitoxic
liver function. Sleep duration decreased most sig-
nificantly in animals receiving ME in 40 and 70%
ethanol (by 1.7 times compared to the CCl4 control
group). Pharmacological activity of extracts was
1.1 times higher compared to that of Carsil.

ME in 70 and 95% ethanol improved the weight
indexes of the liver in animals with toxic hepatitis
(Table 1). The intensity of LPO increased after CCl4

intoxication, but returned to normal under the in-
fluence of ME. ME probably stabilized the structure
and function of liver cells. ME in 70 and 95% etha-
nol most significantly decreased the content of
intermediate and end LPO products compared to
the CCl4 control group. The indexes observed in
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treated rats approached those in intact animals. The
content of conjugated dienes in treated rats de-
creased by 1.5 times and did not differ from that in
the intact control. Carsil therapy decreased the rate
of conjugated diene formation by 1.2 times com-
pared to the CCl4 control group. However, the rate
of conjugated diene formation in treated rats was
39% higher than in intact animals. The course treat-
ment with ME in 70 and 95% ethanol decreased
LHP content by 2.6 times compared to the CCl4

control group. LHP content in treated rats approa-
ched that in intact animals. Carsil decreased LHP
content only by 1.4 times. The content of TBARS
decreased most significantly (by 3.1 times) and did
not differ from that the intact control. However,
TBARS content in Carsil-treated rats with toxic he-
patitis remained high and differed from the CCl4

control group only by 1.3 times. During Fe2+-indu-
ced activation of liver LPO in vitro, ME in ethanol
(70 and 95%) or water decreased TBARS content
by 4 times or greater compared to the CCl4 control
group. The intensity of TBARS formation in treated
rats practically did not differ from that in intact
animals.

In rats with CCl4 hepatitis, activity of key en-
zymes of antioxidant protection (SOD and catalase)
detoxifying peroxide and superoxide anion radical
retuned to normal after administration of ME in 70
and 95% ethanol (Table 1): antiradical activity of
SOD increased by 3.5 and 4.0 times, respectively,
and antiperoxide activity of catalase by 2 and 2
times, respectively. compared to the CCl4 control
group. In rats with toxic hepatitis receiving Carsil,
enzyme activity did not return to normal. Carsil
increased activities of SOD and catalase only by 2
and 1.4 times, respectively, compared to the CCl4

control group.
These results suggest that ME in 70 and 95%

ethanol has high antioxidant activity. ME in 70%
ethanol (100 mg/kg) produced a strong protective
effect on liver function and was more potent than
Carsil. This extract had a stabilizing effect on the
liver parenchyma, which was associated with inhi-
bition of LPO in hepatocyte membranes, prevention
of cytolysis, and increase in detoxification function
of the liver.

Analysis of acute toxicity of ME in 70% etha-
nol revealed the absence of toxic effects; external
appearance and appetite of animals receiving ME
in doses of 0.5, 1.0, 2.0, and 5.0 g/kg did not differ

from the control. Animal survival was 100%. Intra-
gastric administration of ME in doses of 7 and 10
g/kg caused death of 50 and 80% animals, respec-
tively. Therefore, ME in 70% ethanol has low acute
toxicity.

Our findings show that ME has high hepato-
protective and antioxidant activity. The optimal
concentration of ethanol is 70% (Table 1). De-
creasing the concentration of ethanol is followed
by reduction of hepatoprotective and antioxidant
activity. However, increasing the concentration of
ethanol decreases hepatoprotective properties and
contributes to lower activation of SOD and catalase.
ME in 70% ethanol exhibits low toxicity and more
pronounced hepatoprotective and antioxidant acti-
vities compared to Carsil. These specific features
are probably associated with chemical structure
and content of phenol components (flavonoids, phe-
nol carbonic acids, coumarins, etc.). These com-
pounds contain hydroxyls with labile hydrogen
atoms and neutralize hydroperoxides of polyenic
fatty acids with the formation of nontoxic hydroxy
acids. Lipophilic phenol compounds are integrated
into hepatocyte membranes and inhibit the forma-
tion of primary and secondary LPO products. It
should be emphasized that the pathogenesis of
hepatitides includes inflammation and LPO imba-
lance, which is accompanied by hepatocyte de-
struction and impairment of specific functions.
Probably, hepatoprotective activity of ME is asso-
ciated with the membrane-stabilizing and antioxi-
dant effects.
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