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Abstract 

Introduction. The therapeutic improvement of hepatobiliary system pathologies associated with 
cholestatic syndrome using phytomedicines is a pressing issue of modern experimental and clinical 
pharmacology. 

The aim of this study was to investigate the phytochemical composition of dry  extract of Sunflower 
heads (Helianthus annuus L.) (DESH) and investigate the presence of choleretic and cholekinetic 
activity in case of complex experimental hepatic injury with tetrachloromethane combined with 
alcohol. 

Materials and methods. The pathology was modeled by injection of 50% of oleic solution of carbon 
tetrachloride (at a dose of 0.4 mL/100 g subcutaneously) and 40% ethanol solution (at a dose of 1.3 
mL/100 g intragastrically). The studied DESH was administered in a therapeutic-prophylactic regimen at 
doses 15, 25, 50, 75, and 100 mg/kg. The DESH effect was accessed by changes of biligenic (content of 
bile acids (BA) and cholesterol) and bile secretory (bile secretion rate (BSR)) processes under 
pathology conditions. 

Results. Administration of DESH at doses of 75 and 100 mg/kg initiates a 1.7 and 1.5-fold increase of 
BSR respectively (p <0.05). At same dosages under DESH action synthesis of BA and cholesterol was 
normalized in liver: BA content was 1.4 times higher (p<0.05) in both cases, cholesterol content - 1.7 
times with DESH dosages 75 mg/kg and 1.5 times higher with dose 100 mg/kg. Probably the biliary -
synthetic and choleretic effect of the studied extract is due to flavonoids (quercetamethrin) and 
coumarin glycoside scopolin, which are part of it, and the experimentally effective dose of DESH is in 
the range from 75 to 100 mg/kg. 

Summary. The determined biliary-synthetic and choleretic action is the basis for the development of 
a phytomedicine, based on Sunflower heads extract (Helianthus annuus L.) with bile-secretory action 
of adjuvant nature in complex treatment of hepatobiliary diseases accompanied by cholestasis.  
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Introduction 

The use of phytopreparations in medicine has 
recently increased significantly, both in qualitative 
and quantitative terms, which is due to the complex 
pharmacological activity of herbal preparations, 
their relative safety, and breadth of therapeutic 
action [1, 2]. In particular, according to the WHO, 
almost 75% of patients prefer herbal medicines [3]. 
This, in turn, determines a relevant task of the 
modern scientific and practical medical community - 
to ensure the adaptation and integration of modern 
herbal medicine to the needs of practical medicine.  

To date, the number of hepatobiliary system 
diseases is rapidly increasing and the number of 
cases is second only to diseases of the 
cardiovascular system [4, 5, 6]. In Ukraine, the 
registration of chronic hepatitis and liver cirrhosis 
cases has increased on average 2.5 times over the 
past twenty years [7]. Special attention needs to be 
paid to the correction of liver diseases comorbid 
with biliary tract pathology [8, 9]. Quite often with 
the deposition of stones in the gallbladder, 
cholestasis syndrome is clearly diagnosed and in 
accordance with the clinical picture of the 
pathology, a cholagogue product should be chosen 
according to its pharmacological effect [10]. It is not 
always rational to prescribe a drug with a 
pronounced choleretic effect [11]. Given the above, 
improving the treatment of hepatobiliary system 
diseases associated with cholestatic syndrome 
through phytopreparations is a topical issue of 
modern experimental and clinical pharmacology and 
hepatology in particular. 

According to the sources of scientific literature, 
the leaves and ligulate flowers of the common 
sunflower (Helianthus annuus L.) contain betaine, 
choline, arnidiol, faradiol, flavonoids (quercimetrine 
and cyanidin glycoside), carotenoids, and pectin. 
Also, the leaf contains solanthic, succinic, fumaric, 
and citric acids, resinous substances (up to 3%); in 
ligulate flowers - saponins, phenolic acids 
(chlorogenic, neochlorogenic, caffeic, salicylic). 
Sunflower oil contains glycerides of oleic, palmitic, 
stearic, arachidic, and lignoceric acids and 
carotenoids [12, 13]. 

Thus, the literature analysis of phytochemical 
components of the common sunflower (Helianthus 

annuus L.) allows predicting the presence of bile-
forming and choleretic activities in this medicinal 
plant, which led to further targeted receipt and 
study of extracts from this plant: dry extract of 
heads of the common sunflower (Helianthus annuus 
L.).  

The aim of this work was to study the 
phytochemical composition of the dry extract of 
common sunflower heads (Helianthus annuus L.) 
and substantiation of its positive influence on the 
processes of bile formation and bile secretion under 
the conditions of complex experimental liver 
damage with carbon tetrachloride in combination 
with alcohol.  

 

Methods 

Dry extract of Sunflower heads (DESH) was 
produced from common sunflower (Helianthus 
annuus L.) and its phytochemical composition has 
been studied at the Department of Botany of the 
NUPh by postgraduate student Olga Sokolova under 
the supervision of professor, doctor of 
pharmaceutical sciences - Gontova Tatiana.  

DESH represents a dark-brown dry powder, 
without a specific odor, obtained by the following 
technology. Pre-dried to air-dry state and crushed 
heads of Helianthus annuus L. are subjected to 
three-fold extraction with 40% ethyl alcohol solution 
at a ratio of raw material to extractant of 1:10 and 
the total duration of extraction - 16 hours at room 
temperature. The first extraction is carried out for 12 
hours, the second and third - for 2 hours each. The 
obtained aqueous extracts are combined and kept 
in the refrigerator for 1 day to precipitate 
mechanical inclusions. After settling, the extract is 
evaporated to 1/3 of its volume and purified from 
lipophilic fractions with chloroform. Then the 
chloroform residues are removed by heating and 
the polysaccharides are precipitated with a 96% 
solution of ethyl alcohol. The polysaccharide 
precipitate is filtered off and the supernatant is 
dried under vacuum to dryness [12, 14]. 

To achieve the aim, a study of the bile-forming 
and choleretic activity of the studied extract has 
been carried on a model of subchronic hepatitis 
modeled by the introduction of carbon tetrachloride 
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in combination with alcohol. Control pathology 
was modeled following the guidelines of the SEC of 
the Ministry of Health of Ukraine for experimental 
study of choleretic, cholelytic and hepatoprotective 
activities of medicinal products[15]. The model of 
subchronic (subacute) liver damage was reproduced 
by a single subcutaneous (s/c) injection of 50% oil 
solution of carbon tetrachloride in a dose of 0.4 
mL/100 g of rat, followed by intragastric (i/g) 
administration of 40% ethyl alcohol. The above 
mode of administration of toxicants was repeated 
for 4 days.  

The extract under study was administered 
intradermally in a therapeutic and prophylactic 
mode in the following doses: 15, 25, 50, 75, and 100 
mg/kg of rat 7 days before the simulation of control 
pathology once a day (preventive mode). During the 
modeling of the control pathology, the extract was 
administered 1 h before the introduction of carbon 
tetrachloride and 2 h after its administration 
(therapeutic and prophylactic). After the last 
injection of the toxin (on the 4th day of modeling 
the pathology), DESH was administered once a day, 
the last time an hour before the manipulation in 
rats.  

As a reference drug, "Carsil" (coated tablets 
containing 22.5 mg of milk thistle flavonoids) by JSC 
"Sopharma", Bulgaria has been chosen, a plant 
hepatoprotector based on milk thistle flavonoids, 
which has a choleretic effect. In determining the 
experimental dose of "Carsil" we were guided by 
the guidelines of the Federal State Budgetary 
Institution “Scientific Centre for Expert Evaluation 
of Medicinal Products” of the Ministry of Health of 
the Russian Federation (FSBI “SCEEMP” of the 
Ministry of Health of the Russian Federation) [16], as 
well as data from experimental studies which 
indicate the effectiveness of the dose of 100 mg/kg 
[17, 18].  

72 hours after the last injection of toxins, the 
animals were anesthetized with 1% barbamyl 
solution, fixed on the operating table, and 
performed laparotomy (an incision of the anterior 
abdominal wall), slightly below the chest of size 1.5-
2.0 cm. Identified the duodenum and the confluence 
of the bile duct. One of two ligatures fixed the 
location of the duct into the intestine, and the other 
- tube-cannula, inserted into the incised bile duct 

[19]. To make the process of bile secretion as close 
as possible to physiological conditions, the operated 
area was sutured. Over the next three hours, bile 
was collected, recording the hourly volume 
excreted, and the average bile excretion rate 
(mg/min/100 g of rat weight) was calculated. The 
content of cholesterol and bile acids was studied in 
the obtained bile by the method of VP 
Miroshnichenko [19]. 

The obtained results were processed statistically 
using the program "Statistica 8.0", using the non-
parametric Mann-Whitney test (the significance 
level p <0.05 was taken when comparing the 
statistical indicators) [20]. 

The research was conducted in the 
CentralScientific-Research Laboratory of NUPh, 
which is certified by the SEC of the Ministry of 
Health of Ukraine (Certificate No. 058/15 dated 
08.12.2015, effective until 07.12.2019). Work with 
animals was carried out under GLP requirements, 
recommendations of the SEC of the Ministry of 
Health of Ukraine, National General Ethical 
Principles of Animal Experiments (Ukraine, 2001), 
Law of Ukraine No. 3447-IV dated 21.02.2006, 
amended "On protection of animals from cruel 
treatment" and "European Union Directive 2010/63 / 
EU on the protection of animals used for scientific 
purposes" [21]. 

 

Results and Discussion 

Carrying out of phytochemical researches (by 
postgraduate student Olga Sokolova under the 
supervision of professor Tatyana Gontova at the 
Botany Department of the NUPh) has allowed 
identifying in heads of Helianthus annuus L. 
flavonoids (quercetamitrin), coumarin glycoside 
scopolin, triterpene saponins, sterols (sitosterol 
glycoside), carotenoids (β-carotene, cryptoxanthin, 
taraxanthin), phenolic acids (chlorogenic, 
neochlorogenic, caffeic), anthocyanins [12].  

The research of DESH effect on bile-forming and 
bile-secretory functions of the liver under the 
conditions of simulated subchronic hepatitis was 
performed by assessing the rate of bile secretion 
(BSR) and its qualitative and quantitative 
components: the content of bile acids (BA) and 
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cholesterol. Tetrachloromethane is a classic 
hepatotropic poison that causes severe liver 
damage, based on the activation of lipid 
peroxidation (LPO) processes [22, 23, 24, 25]. Toxic 
effects of alcohol on the liver are associated with 
the metabolism of ethyl alcohol in this organ and 
the formation of acetaldehyde, which exceeds 
ethanol in hepatotoxicity, and the mechanism of the 
destructive action of the latter is based on changes 
in the activity of microsomal enzymes and 
cytochrome P 450 content, which leads to the 
development of cytolysis and cholestasis [15, 23].  

Modeling of subchronic hepatitis in rats impaired 
bile-forming and bile-secretory function of the liver, 
which is confirmed by a 1.6 times decrease in BSR (p 
<0.05) and quantitative change of bile components: 
the content of BA decreased by 1.4 times (p0.05) 
and cholesterol by 1.6 times (table. 1).  

So, under conditions of subchronic carbon 
tetrachloride hepatitis, there was a violation of the 
BA and cholesterol synthesis and their excretion 
with bile, ie there was a syndrome of cholestasis [27, 
25].  

The introduction of dry extract of sunflower 
heads was characterized by a dose-dependent 
manifestation in the restoration of functional 
parameters of bile-forming and bile-secretory 
function of the liver. In particular, the use of DESH at 
a dose of 15 and 25 mg/kg did not contribute to 
significant changes in BSR, content of BA, and 
cholesterol in it. At administration of DESH at a dose 
of 50 mg/kg a 1.4 times increase of BSR was 
observed (p &lt;0.05) and the tendency to normalize 
the content of BA and cholesterol: 1.1 and 1.3 times, 
respectively. The introduction of the studied extract 
at a dose of 75 and 100 mg/kg was characterized by 
a significant increase in BSR 1.7 and 1.5 times (p 
<0.05) respectively. Also, taking DESH at a dose of 
75 and 100 mg/kg contributed to the normalization 
of the synthesis of BA and cholesterol in the liver, as 
the content of BA increased 1.4 times (p &lt;0.05) in 
both cases, and the cholesterol content increased 
1.7 times at the dose of DESH 75 mg/kg and 1.5 times 
at a dose of DESH 100 mg/kg (table. 1). 

The studied extract of common sunflower 
heads when administered at a dose of 75 and 100 
mg/kg provided effect at the level of the 
comparison drug - carsil, which contributed to a 

significant increase in BSR 1.6 times and a 
pronounced tendency to increase the content of BA 
and cholesterol in bile in 1.2 and 1.4 times, 
respectively. Under the exposure to DESH (doses of 
75 and 100 mg/kg), there was a slightly more 
pronounced increase in the content of BA (on 
average by 15%) than with the use of carsil, but these 
data were not statistically significant.  

Thus, based on the obtained experimental 
results on the positive effect of DESH on the 
processes of bile formation and bile secretion under 
cholestasis, which develops against the background 
of simulated subchronic hepatitis and taking into 
account the phytochemical composition of the 
studied extract, it can be argued that the ability of 
DESH to normalize bile formation and bile secretion 
processes is due to complex composition of 
biologically active substances that are part of it. 
DESH contains: flavonoids (quercemerithrine); 
coumarin glycoside scopolin [28, 29]; phenolic acids: 
chlorogenic [30, 31], neochlorogenic, caffeic [32, 33] 
and other BAS [34]. The studies conducted have 
allowed establishing an experimentally effective 
dose of DESH, which is in the range from 75 to 100 
mg/kg. The obtained data indicate the prospect of 
further studies of DESH, for hepatoprotective and 
other pharmacological activities, and the 
established cholagogic action is the basis for the 
development of Helianthus extract-based 
phytopreparation of biliary secretive action of 
adjuvant nature for use in complex treatment of 
diseases associated with cholestasis.  

It has been found that the use of the dry extract 
of Helianthus annuus heads in doses of 75 and 100 
mg/kg helps to restore the formation and secretion 
of bile in subchronic hepatitis, which is confirmed by 
increasing the rate of bile secretion (1.5-1.7 times) 
and increasing the content of bile acids (1.4 times) 
and cholesterol (1.5-1.7 times). Further experimental 
studies of dry extract of sunflower heads at a dose 
of 75-100 mg/kg are recommended to develop a 
promising phytopreparation of bile-secretory action 
based on this extract, and it is additionally 
recommended to investigate it for hepatoprotective 
activity to expand the pharmacodynamics of this 
extract. 
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Table 1. Effect of dry extract of Helianthus heads on the bile-forming and bile-secretory function of the liver in subchronic 
hepatitis (n = 6), (M ± SEM) 

 

Experimental conditions BSR, 

mg/min/100 

Bile 

acids, mg% 

Cholesterol, 

mg% 

IC 4.47 ± 0.12 832.96 ± 74.17 29.72 ± 4.92 

CP 2.75±0.23* 581.78 ± 56.56* 18.29 ± 5.21 

CP + Carsil, 100 mg/kg 4.48 ± 0.18 ** 707.65±53.44 25.38±6.71 

CP + DESH, 15 mg/kg 3.20±0.22 607.24 ± 55.92 16.68 ± 4.51 

CP + DESH, 25 mg/kg 3.29 ± 0.19 616.36 ± 48.28 18.89±3.91 

CP + DESH, 50 mg/kg 3.78 ± 0.31 ** 664.24 ± 92.80 23.85 ± 3.81 

CP + DESH, 75 mg/kg 4.61 ± 0.22 ** 818.52 ± 32.87 ** 31.10 ± 6.80 

CP + DESH, 100 mg/kg 4.23 ± 0.26 ** 807.12 ± 47.96 ** 27.37 ± 3.73 

Notes: 

IC - group of intact control animals; 

CP - a group of animals, in which control pathology was modeled; 

n - the number of rats in one experimental group; 

M - average value in the population; 

SEM - standard error of the average value in the population; 

* - deviation of the indicator is significant relative to the rate of intact animals (p <0.05); 

** - deviation of the indicator is significant relative to the indicator in the control pathology group (p <0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 


