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According to current epidemiological data non-alcoholic fatty liver disease (NAFLD) took the first place among chronic diffuse liver diseases in many countries and occurs in 20-30% of the adult population of the European countries [Byrne CD et al., 2015]. Meanwhile, the one from the first places among the "non- infectious epidemics" in Ukraine and the world belongs to essential hypertension (EH), whose prevalence among adults in some countries up to 35% and more [Babak RP, 2011]. Very often physicians observed comorbidity of these disorders, especially in patients with the metabolic syndrome (MS). At present, there are data from studies showing that there is mutual burdening of these diseases [Byrne CD et al., 2015]. One of the leading roles in the pathogenesis of NAFLD belongs violation adipocytokines secretion. When NAFLD and EH, which in most cases are associated with obesity, adipocytokines and inflammatory mediators (leptin, tumor necrosis factor - alpha (TNF-α), adiponectin, IL-6, 8 (IL-6, 8) and et al.) excessively secreted by adipose tissue and may contribute to the development of insulin resistance (IR). These factors also influence on the processes of angiogenesis and atherogenesis [Bueverov AO et al., 2012, Babak OY et al., 2013]. Recently important role fetuin A in the pathogenesis of NAFLD was proved and this protein may influence the development of cardiovascular diseases [Lebensztejn DM et al., 2016].
Much attention is now focused on the development of optimal treatment of NAFLD in combination with various components of MS, including EH. It is proved that in patients with the MS among the most effective and safe drugs are ACE inhibitors, which include Lisinopril, a drug with renal route of excretion. Very important pathogenetic factor NAFLD is dyslipidemia, and today for the treatment of dyslipidemia primarily recommended to use statins, including in patients with NAFLD [Pastori D et al., 2015]. Convincing positive results when combining statins and ursodeoxycholic acid (UDCA) [Korneev OH et al., 2007]. UDCA is known for its hepatoprotective, anti-fibrotic and antiapoptotic effects [Balmer ML et al., 2008, Zun Xiang et al., 2013]. There is also evidence of the presence of the positive effects of omega-3 polyunsaturated fatty acids (PUFA) in the treatment of both NAFLD and EH [Vega GL et al., 2008, Zhu FS at al., 2008, Saravanan P et al., 2011 ].

The aim of our study was to to explore the basic level and dynamics of lipid, carbohydrate metabolism, adiponectin, fetuin A, pro-inflammatory cytokines (TNF-alpha and IL-6) and ultrasound parameters of carotid arteries in patients with NAFLD and EH using combination therapy.
Materials and methods

The study was conducted on the basis of gastroenterological department and policlinic of National Institute of therapy named LT Malaya NAMS of Ukraine. Laboratory studies were conducted in the clinical diagnostic laboratory National Institute of therapy named LT Malaya NAMS of Ukraine and laboratory  "ALFALABSERVIS", Kharkiv. The study involved 88 patients with NAFLD and stage II, grade 2 hypertension. There were examined 49 men (55.68%) and 39 females (44.32%). The median age was (51,3 ± 6,2) years. 
Patients had no alcohol abuse, signs of viral, autoimmune or drug hepatitis. The study excluded patients with a Wilson disease, idiopathic haemochromatosis, alpha 1-antitrypsin deficiency. Also, exclusion criteria were: diabetes mellitus type 1 and 2, coronary artery disease, rheumatic heart disease, cancer, systemic connective tissue disease, chronic heart failure II B - III stage, EH 1 and 3 degrees, EH I and stage III, pregnancy and lactation, the rejection of the study.

The control group consisted of 30 healthy donors were male and female of similar age group.

Blood pressure (BP) measurement was performed by an indirect Korotkov’s  method (office measurement) using a sphygmomanometer (Erka, Chemnitz, Germany). For the diagnosis of hepatic steatosis and studies of the carotid arteries using the ultrasound method. The study was carried out on ultrasound system "GE", USA.
The study of vascular endothelial motor function was conducted by determining the dynamics of blood flow in the brachial artery during reactive hyperemia. The evaluation was conducted by 7.5 MHz linear transducer (resolution 0.01mm) by the procedure D. Celermajer [Celermajer D et al., 1992]. All measurements were performed in diastole. Measurence of diameter of the brachial artery was performed after 80 seconds after the compression. About stored endothelium function indicated expansion brachial artery by 10% or more. About endothelium dysfunction indicated expansion brachial artery less than 10%. Blood flow was measured at rest and immediately after removal of the cuff as the average of three cardiac cycles (except the first cycle). Blood flow was measured at rest and immediately after removal of the cuff as the average of three cardiac cycles (except the first cycle usually deformed). Also the pulse wave velocity is determined.

Biochemical blood parameters were determined by standard conventional techniques. Indicators of liver functional activity was determined using a multi-channel microphotometry «Flow» and photoelektric colorimeter KFK-2. 
Lipid concentrations were determined by enzymatic method on biochemical analyzer "Humalayzer 2000" (Germany) using a kits of reagents "Human" and "Cormay" (Germany). Status of carbohydrate metabolism was assessed in patients by the level of fasting plasma glucose and glycosylated hemoglobin (HbA1c). Also, using the radioimmunic method for determination the levels of immunoreactive insulin using a standard set of  «РИО-ИНС-ПГ125I» production «ХОПИБОХ» (Belarus).
In determining the levels of adiponectin have used the test system «AviBion Human Adiponectin (Acrp30) Elisa Kit» ( «Ani Biotech Oy Orgenium Laboratories Busines Unit», Finland).

By conducting an enzyme immunoassay using sets of "Vector-Best" (Russian) determined the concentration of pro-inflammatory cytokines (TNF-α, IL-6).

Fetuin A was determined by ELISA (BioVendor, USA).

To quantify the severity of IR, we used a mathematical model of homeostasis (Homeostasis Model Assesment - HOMA). Value HOMA-IR 2,77 and more regarded as having IR.

At the second step of the work was conducted an open prospective randomized trial lasting 12 months to evaluate the efficacy of complex therapy. Block randomization method using a table of random numbers, and patients with NAFLD and EH (n = 88) were divided into two groups. Patients in Group 1 (n = 44) received lisinopril 10 mg / day, atorvastatin 10-20 mg / day. Patients in Group 2 (n = 44) received lisinopril 10 mg / day, atorvastatin 10-20 mg / day in combination with PUFA 2 g / day and 10 mg UDCA / kg / day. Duration of treatment was 12 months. All were given recommendations for a balanced diet and aerobic exercise.

For statistical analysis of the results was used the computer program Microsoft Excel and STATISTICA (version 6.1.) with using standard methods of variation statistics. To assess the reliability of the difference used test t - Student. The difference was considered statistically significant at p <0.05.
Results and its discussion

In the start  of our work  studied level of  BP, indicators of carbohydrate and lipid, liver function tests, adiponectin, fetuin A and proinflammatory cytokines (TNF-α and IL-6) in patients with NAFLD and EH.

Assessment of  BP, indicators of carbohydrate and lipid profile of patients showed that all indicators of group 1 and 2 was significantly (p <0,001) differed from the control group (Table 1).
Table 1. Clinical and laboratory parameters, levels of adiponectin and pro-inflammatory cytokines in patients 
	Indices
	Group 1

NAFLD + EH, n=44
	Group 2
NAFLD + EH, n=44
	Control group, n=30

	Systolic blood pressure,

mm Hg
	167,3± 6,22*
	170,95± 6,75**
	128,00± 6,35

	Diastolic blood pressure, 
mm Hg
	106,45± 7,26*
	103,9± 6,64**
	82,57± 7,15

	Fasting glucose, mmol / l
	5,82 ± 0,23*
	5,71 ± 0,31**
	4,32 ± 0,47

	HbA1c, %
	6,12 ± 0,28*
	6,25 ± 0,24**
	4,98 ± 0,35

	Insulin, mcU/ml
	15,6 ± 1,74*
	14,67 ± 1,81**
	5,2 ± 1,5

	HOMA-IR
	4,3 ± 1,02*
	4,25 ± 0,98**
	1,4 ± 1,2

	TC, mmol / l
	5,77 ± 0,26*
	5,58 ± 0,46**
	4,37 ± 0,16

	TG, mmol / l
	3,05 ± 0,58*
	3,31 ± 0,69**
	1,13 ± 0,29

	VLDL, mmol / l
	0,97 ± 0,15*
	0,93 ± 0,12**
	0,54 ± 0,05

	HDL, mmol / l
	0,85 ± 0,07*
	0,89 ± 0,04**
	1,77 ± 0,07

	LDL, mmol / l
	3,91 ± 0,21*
	3,79 ± 0,23**
	2,06 ± 0,21

	Total bilirubin, mcmol / l
	13,95 ± 0,97
	12,43 ± 0,75
	11,66 ± 1,38

	AST, U/l
	62,84±3,23*
	65,92±3,67**
	24,7±1,86

	ALT, U/l
	82,79±4,78*
	84,34±3,25**
	28,6±1,98

	GGT, U/l
	79,4±4,05*
	75,9±3,37**
	28,9±2,98

	Adiponectin, ng/ml
	6,48 ± 0,21*
	6,39 ± 0,18**
	9,81 ± 0,13

	TNF-α, pg/ml
	8,1 ± 0,67*
	8,5 ± 0,55**
	0,56 ± 0,11*

	IL-6, pg/ml
	17,67 ± 1,84*
	17,92 ± 2,1**
	2,48 ± 0,1*

	Fetuin А, mg/l
	311,6± 9,84*
	298,6± 8,77**
	236± 10,25


Note: * - statistically significant differences between group 1 and the control group; ** - Statistically significant differences between group 2 and the control group.
Levels of transaminases and gamma-glutamyltranspepetidase (GGT) were significantly higher in patients with NAFLD, and the total bilirubin level was not significantly different from the control group (p> 0,05). Most of the patients (65.9%) had normal levels of liver samples. At the same time 86.2% of these patients had steatosis II or III degree. 

It should be noted a significant decrease in TNF-alpha and IL-6, adiponectin levels and increase the level of pro-inflammatory cytokines, as well as fetuin A in patients of the main group, which coincides with the findings of other researchers [Kadowaki T et al., 2006, Yamamoto Y et al., 2002].

On the next step carried out analysis of the data after 12 months of treatment in accordance with the proposed schemes. It is noted that positive changes were obtained in both groups of patients.
At this stage of the study 83 patients were examined: 42 patients of group 1 and 41 patients in group 2. Three patients were excluded from the study. Two patients had a dry cough, which required the replacement of lisinopril, and one patient had violated their treatment regimens and refused to participate in the study voluntarily.

BP values ​​were significantly reduced, and in most cases reached the target values ​​(Tables 2 and 3). Significant difference between the indices of systolic and diastolic blood pressure in the two study groups was not achieved (p> 0.05). In 5 patients in group 1 and 4 patients in group 2 was administered in addition indapamide 2.5 mg to achieve the desired performance of BP.

In group 1, there was an improvement in carbohydrate metabolism parameters. Significant difference was obtained by HbA1c indices, HOMA-IR and insulin (Tab. 2). So index HOMA index before treatment was 4,3 ± 1,02, and after treatment with 3,1 ± 0,98 (p <0.05). Possibly, in the first place, these changes associate with a reduction in body weight by diet and physical activity optimization, which also described in the literature [RP Babak et al., 2011, Byrne CD et al., 2015].
In addition to improving the parameters of carbohydrate metabolism, a combination therapy for 1 year was accompanied by a pronounced positive changes of the blood lipid profile (Table. 2). These results are probably associated primarily with lipid-lowering effect of atorvastatin. As a result of treatment indicators of total cholesterol (TC) decreased significantly - to (5,77 ± 0,26) to (5,05 ± 0,16) mmol / l (p <0.001) and LDL - from (3.91 ± 0,21) to (2,54 ± 0,21) mmol / l (p <0.001). In addition there was an increase of concentration of HDL (p <0.05).
Table 2. Dynamics of indices of patients in Group 1
	Indices
	Group 1

before treatment, n=44
	Group 1

after treatment, n=42

	Systolic blood pressure,

mm Hg
	167,3± 6,22**
	134,4± 5,27

	Diastolic blood pressure, 

mm Hg
	106,45± 7,26**
	86,3± 6,32

	Fasting glucose, mmol / l
	5,82 ± 0,23
	5,43 ± 0,17

	HbA1c, %
	6,12 ± 0,28*
	5,64 ± 0,19

	Insulin, mcU/ml
	15,6 ± 1,74*
	11,2 ± 1,34

	HOMA-IR
	4,3 ± 1,02*
	3,1 ± 0,98

	TC, mmol / l
	5,77 ± 0,26**
	5,05 ± 0,16

	TG, mmol / l
	3,05 ± 0,58**
	2,12 ± 0,29

	VLDL, mmol / l
	0,97 ± 0,15**
	0,64 ± 0,05

	HDL, mmol / l
	0,85 ± 0,07*
	1,07 ± 0,07

	LDL, mmol / l
	3,91 ± 0,21**
	2,54 ± 0,21

	Total bilirubin, mcmol / l
	13,95 ± 0,97
	13,28 ± 1,22

	AST, U/l
	62,84±3,23**
	32,64±3,1

	ALT, U/l
	82,79±4,78**
	27,45±2,79

	GGT, U/l
	79,4±4,05**
	32,3±3,4

	Adiponectin, ng/ml
	6,48 ± 0,21**
	7,82 ± 0,15

	TNF-α, pg/ml
	8,1 ± 0,67*
	6,7 ± 0,21

	IL-6, pg/ml
	17,67 ± 1,84*
	13,97 ± 1,61

	Fetuin А, mg/l
	311,6± 9,84*
	272,1± 10,3


Note: * - statistically significant difference (p <0.05); ** - statistically significant difference (p <0.001).
A very important indicator of the efficiency and the treatment of liver diseases including NAFLD is a decline in cytolysis and other liver function tests. So in the group 1 was achieved a significant decline in transaminases and GGT. At 7.14% (2/28) cases, in patients with initially higher rates of of liver function tests normalization did not happen. These patients also noted a minimal weight loss (less than 5%). 
In the analysis of lipid, carbohydrate profiles and BP in patients in group 2 was observed over a large dynamic indicators (Table. 3). Significant difference has been reached on all counts. It should be noted a significantly greater regression TG compared with group 1, which fell by more than half (p <0.001). This difference is due primarily to the effect of  PUFA, which are primarily reduced TG levels [Sofi F et al., 2010]. Also, a significant lipid-lowering effect was probably achieved thanks to a significant increase in adiponectin, which is described in other studies. Yamamoto Y. et al. have shown that adiponectin has a pronounced lipoprotective effect which associated with reducing the synthesis of triglycerides and very low density lipoproteins (VLDL) [Yamamoto Y et al., 2002].
Table 2. Dynamics of indices of patients in Group 2
	Indices
	Group 2
before treatment, n=44
	Group 2
after treatment, n=41

	Systolic blood pressure, mm Hg
	170,95± 6,75**
	131,2± 4,98

	Diastolic blood pressure, mm Hg
	103,9± 6,64**
	82,9± 5,21

	Fasting glucose, mmol / l
	5,71 ± 0,31**
	5,24 ± 0,14

	HbA1c, %
	6,25 ± 0,24**
	5,64 ± 0,19

	Insulin, mcU/ml
	14,67 ± 1,81**
	10,1 ± 0,97

	HOMA-IR
	4,25 ± 0,98**
	2,39 ± 0,89

	TC, mmol / l
	5,58 ± 0,46**
	4,37 ± 0,18

	TG, mmol / l
	3,31 ± 0,69**
	1,43 ± 0,23

	VLDL, mmol / l
	0,93 ± 0,12**
	0,57 ± 0,06

	HDL, mmol / l
	0,89 ± 0,04**
	1,35 ± 0,09

	LDL, mmol / l
	3,79 ± 0,23**
	2,02 ± 0,25

	Total bilirubin, mcmol / l
	12,43 ± 0,75
	14,1 ± 0,89

	AST, U/l
	65,92±3,67**
	26,33±3,6

	ALT, U/l
	84,34±3,25**
	22,84±3,23

	GGT, U/l
	75,9±3,37**
	27,6±4,7

	Adiponectin, ng/ml
	6,39 ± 0,18**
	9,43 ± 0,11

	TNF-α, pg/ml
	8,5 ± 0,55**
	4,1 ± 0,56

	IL-6, pg/ml
	17,92 ± 2,1**
	9,2 ± 0,73

	Fetuin А, mg/l
	298,6± 8,77**
	241,6± 9,65


Note: ** - statistically significant difference (p <0.001).
According to our data, the most significant increase in adiponectin levels and decline in pro-inflammatory cytokines have been achieved in group 2. When UDCA and PUFA added to the basic scheme of treatment adiponectin was significantly increased from (6,39 ± 0,18) ng / ml and ( 9, 43 ± 0.11) ng / ml (p <0.001). Meanwhile, TNF-alpha decreased from (8,5 ± 0,55) pg / ml to (4,1 ± 0,56) pg / ml (p <0.001), and IL-6 - from (17.92 ± 2 1) pg / ml to (9,2 ± 0,73) pg / ml (p <0.001).

Also, in these patients significantly decreased indices of cytolysis: AST from (65,92 ± 3,67) to (26,33 ± 3,6) U / L, ALT from (84,34 ± 3,25) to (22.84 ± 3.23) U / l (p <0.001). GGT decreased from (75,9 ± 3,37) g / L to (27,6 ± 4,7) g / l, but the extent of its reduction was not significantly different from the dynamics of the group 1 (p> 0.05).
When comparing the two regimens was noted positive dynamics of adiponectin, which is very important in the pathogenesis of NAFLD [Itoh M et al., 2007]. According to studies, adiponectin levels may act as a predictor of NAFLD and to determine the dynamics of its progression [Babak OY et al., 2011, Kadowaki T et al., 2006].

In our study, significantly better result was achieved when assigning complex therapy using UDCA and PUFA - group 2. Adiponectin levels increased to 47.57% compared with 20.67% in the first group (p <0.001).
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Fig. 1. Comparative analysis of the dynamics of growth of adiponectin in group 1 (n = 42) and group 2 (n = 41)
Important, in our opinion, is the result obtained regarding the level reducing fetuin A, which is now seen as an important gepatokin in the pathogenesis of NAFLD and correlates with IR. It has an inhibitory effect on the intracellular signaling pathways of insulin and transforming growth factor beta (TGF- β). It proved a significant role of this protein in the pathogenesis of atherosclerosis and other cardiovascular diseases. At the same time many authors consider increasing of fetuin A in the blood in NAFLD as a defense mechanism [Lebensztejn DM et al., 2016].
The results obtained with respect to the positive impact UDCA the level of adiponectin and pro-inflammatory cytokines in NAFLD in a combination therapy are similar to the results of Balmer M.L. (2008), which showed a positive effect UDCA in combination with vitamin E, not only for liver function tests, but also on the levels of adiponectin, resistin, leptin, TNF-α [Balmer ML et al., 2008].
Table 4. Change the parameters of ultrasonic vascular reactivity  
	Indices
	Group 1(n = 42)
	Group 2 (n = 41)

	
	before treatment
	after treatment
	before treatment
	after treatment

	PWV (m/s)
	7,73 ± 0,22
	6,71±0,18*
	7,74 ± 0,28
	6,31±0,17**

	EDVD (%)
	7,44 ± 0,21
	8,76±0,23*
	7,41 ± 0,19
	9,29±0,22**


Note: PWV - pulse wave velocity; EDVD - endothelium-dependent vasodilatation, Note: * - statistically significant difference (p <0.01); ** - Statistically significant difference (p <0.001).
Endothelial dysfunction in patients with EH plays an important role in its pathogenesis, and have long been known [Shalimova AS et al., 2014]. The role of NAFLD in the development of endothelial dysfunction was proved. Therefore, correction thise pathological condition is particularly important in patients with NAFLD and EH. Normal values ​​of ultrasound indices were based on the results of the control group survey. In the group of healthy volunteers were considered the indices of vascular reactivity to endothelium-dependent vasodilation - 11,17±0,67%,  for the PWV - 5,92 ± 0,24  m/s. Both analyzed parameters of the vascular endothelium were abnormal before treatment (Tab. 4). Significant difference before treatment between groups 1 and 2 was not found (p> 0.05). When analyzing the effectiveness of treatment regimens have been found significant improvement in vascular endothelial parameters in both groups. More significant positive dynamics was registered in the group 2. So PWV decreased from (7,74 ± 0,28) m/s down to (6,31±0,17) m/s (p <0.001), and the EDVD increased from (7,41 ± 0,19)% up to (9,29±0,22)% (p <0.001).

The tolerability for both schemes was good, the side effects were observed in 5 of 87 patients (5.75%) and were temporary. In 2 patients there was a dry cough, and they discontinued the study, 2 patients in group 1 had transient increase in liver function tests compared with baseline, and 1 patient had a rash, which required antihistamines additionaly.
Conclusions

For patients with NAFLD and EH are characteristic of disorders of lipid and carbohydrate metabolism, increased pro-inflammatory cytokines (TNF-alpha and IL-6), fetuin A, decrease in adiponectin, as well as violations of the vascular endothelial function.

Both regimens that used in our study are safe and can be used in common clinical practice.

Combined therapy comprising atorvastatin, lisinopril, UDCA and PUFA in combination with lifestyle modification in patients with NAFLD and EH compared with the reception of lisinopril and atorvastatin combination with non-pharmacological therapy is more effective for the treatment. This complex treatment led to a significant improvement in carbohydrate and lipid metabolism parameters and adiponectin, fetuin a, proinflammatory cytokines (TNF-α and IL-6), as well as indicators of endothelial dysfunction, which together may contribute to reducing the overall cardiometabolic risk and improve life prognosis in patients with NAFLD and EH.
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The aim: to investigate the basic level and dynamics of lipid, carbohydrate metabolism, adiponectin, fetuin A, pro-inflammatory cytokines (TNF-alpha and IL-6) and ultrasound parameters of carotid arteries in patients with NAFLD and hypertension using complex therapy.

Materials and methods. The study involved 88 patients with NAFLD with hypertension stage II, 2 degree, undergoing treatment in National Institute of Therapy named LT Malaya NAMS of Ukraine. Among 88 patients were 49 men (55.68%) and 39 females (44.32%). The median age was (51,3 ± 6,2) years. The control group consisted of 30 healthy volunteers of similar age category, male and female. We studied the lipid and carbohydrate metabolism, blood pressure, ultrasound of the liver, adiponectin, fetuin A  and pro-inflammatory cytokines (TNF-alpha and IL-6) by conventional methods. The study of vascular endothelial motor function was conducted by determining the dynamics of blood flow in the brachial artery during reactive hyperemia as described by D. Celermajer. Determines the pulse wave velocity and endothelium-dependent vasodilation.
Patients with NAFLD and hypertension (n = 88) were divided into two groups. Patients group I (n = 44) received lisinopril 10 mg / day, atorvastatin 10-20 mg / day. Group II patients (n = 44) received lisinopril 10 mg / day atorvastatin and 10-20 mg / day in combination with PUFA 2 g / d and UDCA 10 mg / kg / day. Duration of treatment was 12 months. All were given recommendations for a balanced diet and exercises.

Results. In patients with NAFLD and hypertension abnormalitis of lipid and carbohydrate metabolism, increasing pro-inflammatory cytokines (TNF-alpha and IL-6), fetuin A and a decreasing of adiponectin were indicated. Also indicators of pulse wave velocity and endothelium-dependent vasodilation were violated. In our study, significantly better result was achieved when assigning complex therapy using UDCA and PUFA - group 2. Significantly better results than were achieved in group 2 in triglycerides, TNF-α and IL-6. In group 2 was possible to increase the level of adiponectin of 47.57% compared with 20.67% in group 1 (p <0.001). Significantly improved indices of endothelial function.
Conclusions. Combination therapy comprising atorvastatin, lisinopril, UDCA and PUFA in combination with non-drug therapy in patients with NAFLD and hypertension compared with taking lisinopril and atorvastatin combination with non-drug therapy is more effective for the treatment and correction associated with NAFLD metabolic disorders that can help reduce the overall cardiometabolic risk and improving life prognosis in patients with NAFLD and hypertension.

