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Abstract

Chronic liver diseases of the adult represent one of the most important part of the daily medical practice due to a high
prevalence and incidence. A number of synthetic as well as plant-based drugs, are used for various liver diseases. Synthetic
drugs, although highly effective, come with adverse effects whereas plant-based drugs have a clearly better safety profile.
The most studied and used plant-based remedy for hepatic disorders is Silybum marianum seeds extract standardized in
silymarin. However, plant-based products are often described as having a lower efficacy which entails the need of higher and
multiple doses in a long-time treatment. That is why the idea of a combination between several hepatoprotectives for a
synergistic effect rises as logical and necessary. The present research aimed to evaluate the hepatoprotective effect of the
combination silymarin + Phyllanthus niruri extract + choline versus the effect of silymarin alone in higher dose in patients
with various hepatic disorders. The patients included in the study were adults diagnosed with different hepatic disorders (viral
hepatitis B or C, compensated cirrhosis, steatohepatitis) and then randomized between the two hepatoprotective treatment
groups. Hepatoprotective treatments were administered daily for 180 days and the patients were investigated initially and
then 3 and 6 months later for specific biomarkers and Fatty liver index (FLI) as a parameter for the degree of hepatic
steatosis. The results demonstrated the superior efficacy of silymarin + Phyllanthus niruri extract + choline hepatoprotective
combination versus silymarin alone, even if the dose of silymarin in combination was smaller than the dose of silymarin
alone. The superior efficacy of the combination in terms of individual parameters was more evident in the group with a more
severe pathology, where the degree of inflammation and destruction is higher.

Rezumat

Afectiunile hepatice cronice la adult reprezintd unul dintre cele mai importante aspecte ale practicii medicale curente din
cauza prevalentei si incidentei mari. Diferitelor afectiuni hepatice le sunt adresate un numar de medicamente de sinteza, dar si
de origine vegetala, cele de origine vegetald avand un profil de sigurantd net superior. Cel mai studiat si utilizat remediu
vegetal pentru patologiile hepatice este extractul din seminte de Silybum marianum standardizat in silimarind. Produselor
vegetale Tnsa li se imputa de cele mai multe ori o eficientd mai redusd compensata prin nevoia de a administra doze mari si
multiple Tntr-un tratament de lungé durata. De aceea, ideea combinarii mai multor hepatoprotectoare care sa produca un efect
sinergic apare logica si necesara. Aceasta cercetare si-a popus sd evalueze efectul hepatoprotector al combinatiei silimarina,
extract de Phyllanthus niruri si colind comparativ cu efectul silimarinei singure, dar in doza mai mare, in diverse afectiuni
hepatice. Pacientii inclusi au fost adulti diagnosticati cu diverse patologii hepatice (hepatita virald B sau C, ciroza hepatica
compensatd, steatohepatita) si apoi distribuiti randomizat in douda grupuri de tratament hepatoprotector. Tratamentul
hepatoprotector a fost administrat zilnic timp de 180 de zile, iar pacientii au fost investigati la includere, dupa 3 si 6 luni de
tratament pentru biomarkeri specifici si Fatty liver index (FLI) ca parametru al gradului de steatoza hepatica. Rezultatele au
demonstrat eficacitatea superioard a combinatiei hepatoprotectoare silimarind + Phyllanthus + colind fatd de silimarinad
singurd, chiar daca doza de silimarind din combinatie a fost mai mica decat cea utilizatd individual. Eficacitatea superioara a
combinatiei in ceea ce priveste parametrii individuali testati a fost mai evidenta in grupul cu afectiuni mai severe,
caracterizate prin grad de inflamatie si grad de distructie hepatocelulara mai pronuntat.
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Introduction In Romania scarce data is available regarding their
epidemiology, most of the studies being of not very
recent topicality.

Regarding viral causes of hepatitis in Romania, chronic
infection with HBV (estimated by the presence of HBs

Chronic liver diseases in adults represent one of the
most important part of our daily practice due to a high
prevalence and incidence worldwide.
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antigen in the serum), we can report an approximately
4.4% prevalence in the adult population [12] and
3.23% prevalence of HCV (estimated by the presence
of HCV antibodies in the serum) [11]. In Romania,
the HDV is found in about 23% of the people
chronically infected with HBV [10].

Non-alcoholic fatty liver disease (NAFLD) and non-
alcoholic steatohepatitis (NASH) are two of the
most frequently encountered hepatic disorders, with
different prevalence throughout the world, with a
global prevalence of 25 - 30% for NAFLD and 2 -
3% for NASH [4]. In Romania, the prevalence of
NAFLD was estimated at about 20% in 2008 [25,
27] but presumably it is now at much higher levels.
Advanced liver diseases known as liver cirrhosis, as
possible and classic final path of any liver damage,
have been estimated to increase and become the 121
leading cause of death in 2020 [19]. From 2005 to
2015, the global age-standardised prevalence of liver
cirrhosis due to alcohol has increased by 16.1%,
compared with HBV (11.9%), HCV (14.2%) and
others (9.9%) [26].

A number of synthetic drugs, but also plant-based drugs,
are used for various liver diseases. Synthetic drugs,
although highly effective, come with adverse effects
that make the treatment difficult to tolerate or can
severely affect other organs. From this point of view,
some plant-based drugs have a clearly better safety
profile [28]. The most studied and used plant-based
remedy for hepatic disorders is Silybum marianum
seeds extract standardized in silymarin, a flavonolignanic
complex of three flavones: silybin, silydianin and
silychristin. The hepatoprotective action of this
pharmacological complex, is based on two mechanisms:
protection of the outer structure of the hepatocyte
membrane due to its highly antioxidant potential [9],
strong anti-inflammatory effect [6], antifibrotic effect
[16], ability to preserve reduced glutathione [21] and
its immunostimulatory effect [29]; the stimulation
of polymerase A with an enhanced effect on the
ribosomal protein synthesis responsible for the
increase of hepatic regeneration and the neogenesis
of hepatocytes [14].

The complex action of silymarin has been confirmed
in numerous clinical studies which clearly demonstrate
that silymarin lowers the level of serum transaminases
as compared to the initial status and to placebo in
patients with various hepatic disorders (viral hepatitis
B or C, other causes of chronic hepatitis) [17].
However, plant-based products are often described
as having a lower efficacy, which entails the need of
higher and multiple doses in a long-time treatment.
That is why the idea of a combination between several
hepatoprotectives for a synergistic effect arises as
logical and necessary.

The Phyllanthus niruri extract, although used for over
2000 years in the traditional medicine in Southeast
Asia and the Amazon and then confirmed by modern
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medicine as a diuretic and antilithiatic, has recently
come to the researchers’ attention for the particularly
effective antioxidant and hepatoprotective effects
confirmed in both animal [2, 3, 5] and clinical studies
[15]. In addition, more and more clinical studies confirm
that Phyllanthus is effective in HBsAg, HBeAg and
HBYV DNA clearance and also in serum hepatic enzymes
normalization as compared to synthetic antiviral drugs
(lamivudin, alpha-interferon, thymozin and alpha-
thymozin) but without the adverse effects specific
to antiviral drugs [31].

Choline is included in the B vitamins and is a component
of phosphatidylcholine and an active element of
lecithin. The liver uses choline as a source for the
methyl group in trans-methylation reactions, and as
an activator of thrombocytes and plasminogen. Choline
is also part of the cell membrane and of plasmatic
lipoproteins. It is a fact that choline deficiency is
connected with hepatic lesions (increased serum levels
of alanine-aminotransferase) and with hepatic steatoses
in patients parenterally fed with nutritive solutions
without choline [7] and in menopausal women whose
diet is deficient in choline, or is adequate in methionine,
folic acid and vitamin B12, but deficient in choline
[13]; these effects can be reversible after a supplementary
intake of choline.

Due to the fact that in our country liver protection
supplements come second in place among the main
categories of dietary supplements that people buy
(13.8%), it is advisable to have on the market drugs
that are backed up by rigorous studies [18] and nutri-
vigilance for all botanical compounds should be a
mainstay in this field [23].

The present research aimed to evaluate the hepato-
protective effect of the combination silymarin +
Phyllanthus niruri extract + choline (capsules) versus
the effect of silymarin alone in higher concentration in
patients with hepatic disorders of different causes.

Materials and Methods

Study population

The study enrolled patients from a Gastroenterology
outpatient clinic from Oradea, Romania, between
October 2016 and June 2018. Enrolment was
conditioned by the informed free consent signed by
the patient. The study was approved by the clinic
Ethics Committee.

Inclusion criteria: adult patients with hepatic disorders
by different causes (viral hepatitis with virus B or C,
compensated cirrhosis, steatohepatitis), a degree of
hepatic damage defined by serum transaminases: AST
and/or ALT = 1.5 - 5 x normal values and/or gamma
glutamyl transpeptidase values (GGT) = 1.5 - 7 x
normal values.

Exclusion criteria: patients younger than 18, patients
with known hypersensitivity to any ingredients from
any studied product, pregnancy and nursing, patients
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with severe hepatic disorders like decompensated
cirrhosis (Child Pugh B and C), hepatic neoplasm,
acute viral hepatitis, patients that at the enrolment
time were undergoing antiviral therapy (interferon,
nucleoside/nuclectide analogues, ribavirin, interferon-
free medication).

Study design

The study design was open, but randomised. The
included patients were distributed in one of the study
groups by a randomisation program with closed
envelopes. The first group received as hepatoprotective
treatment silymarin 150 mg (Hepatoprotect forte®,
Biofarm, Romania) three times per day, 180 days and
the second group the combination silymarin 120 mg +
Phyllanthus niruri extract standardized in phyllantines
1.5%, 225 mg + choline 60 mg (Stoptoxin forte®,
Fiterman Pharma, Romania) three times per day,
180 days.

Evaluation criteria and outcomes

At the initial visit (baseline) the patients were evaluated
for clinical and paraclinical features. The patients
underwent an abdominal ultrasound and parameters
of hepatocytolisis (AST, ALT), cholestasis (GGT,
bilirubin) and total cholesterol were recorded.

All these biochemical analyses were performed using
an Advia 1800 analyser manufactured by Siemens. For
ALT, AST, GGT we used the modified International
Federation of Clinical Chemistry (IFCC) method with
the following reagents: Siemens Healthcare Diagnostics,
ref. 07499718 (for AST), Siemens Healthcare Diagnostics,
ref.07501976 (for ALT) and Siemens Healthcare
Diagnostics, ref. 02011954 (for GGT). Regarding
bilirubin, we used the vanadate oxidation method
and Siemens Healthcare Diagnostics, ref. 02188064
as reagent. For lipid measurements, we used GPO-

Trinder without serum blank method and Siemens
Healthcare Diagnostics, ref. 10335892 as reagent.
Fatty liver index (FLI) as a parameter for the degree
of hepatic steatosis was also calculated.

The patients were asked to come back for a second
visit after 90 days of treatment and for the third visit
after 180 days of treatment. At each visit the results of
the biochemical tests described above were recorded, as
well as the adverse effects occurred during the treatment.
The patients were not asked to discontinue any other
concomitant medication for their associated pathology.
Statistical analysis

All the parameters tested in each group and each visit,
were calculated for average and standard deviation,
percentage change from the initial average value, and
the percentage of values falling into the normal range.
According with FLI definition, a FLI < 30 was
considered as normal (negative for steatosis diagnostic)
[1]. For each visit in each group the statistical
significance of the change from baseline for each
parameter was tested using the F-test, with significance
for p < 0.05. For the last visit, relative risk and NNT
(number needed to treat) for non-achieving normal
values for all three hepatic enzymes at the same
significance level was calculated, an analysis with
more clinical relevance.

Results and Discussion

After applying the inclusion and exclusion criteria to
the studied population there was an initial group of
100 patients with hepatic disorders. During the study,
14 patients withdrew for personal reasons or died due
to aggravation of liver pathology, ultimately resulting
in a group of 86 patients with features described in
Table I.
Table |
Baseline characterisation of the patients

Treatment Silymarin Silymarin + Phyllanthus niruri + choline | p value
Number of patients N=45 N=41
Sex p=0.46
51 men (59.3%) | M =25 M =26
35 women (40.69%) | F =20 F=15
Age (mean) 56.08 (range 25 — 78 years) | 53.90 (range 31-80 years) p=0.35
AST, U/L (mean) 75.22 86.26 p=0.36
ALT, U/L (mean) 67.35 81.59 p=0.23
GGT, U/L (mean) 150.75 21351 p =0.07
Bilirubin, mg/dL (mean) 1.10 1.27 p=0.38
Cholesterol, mg/dL (mean) 181.75 184.85 p=0.79
Triglycerides, mg/dL (mean) 125 123.19 p=0.88
FLI 72.12 77.10 p=0.35
Pathologies
Steatohepatitis 12 patients 17 patients
Toxic nutritional cirrhosis 15 patients 11 patients
Viral hepatitis C 9 patients 6 patients
Viral C cirrhosis 5 patients 4 patients
Drug-induced hepatitis 1 patient 1 patient
Viral hepatitis B 2 patients 2 patients
Other causes of chronic hepatitis 1 patient -
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The initial global analysis of the two treatment groups normalization in the group that received the combination
shows a decrease in the values of the studied parameters, Silymarin + Phyllanthus niruri + choline (Table I1).
but also a higher degree of individual parameters
Table 11
Global analysis of the studied parameters during the hepatoprotective treatment
| Silymarin | Silymarin + Phyllanthus niruri + choline |
AST (U/l)
Average % change | % normal Average (£SD) % change | % normal p value
(+ SD) vs initial values vs initial values
Baseline | 75.22 +58.13 22.22% 86.26 £ 53.82 12.19%
Visit 1 48.08 + 46.81 -36.07% 46.66% 44.63 + 30.77 -48.25% 46.34%
Visit2 | 48.08 + 50.69* -36.07% 57.77% 34.28 + 18.84* -60.27% 63.41% *p <0.05
ALT (U/L)
Baseline | 67.35+53.83 37.77% 81.59 + 56.63 29.26%
Visit 1 42.8+34.21 -36.45% 55.55% 44.04 + 28.60 -46.01% 60.97%
Visit 2 43.2 + 32.69* -35.86% 57.771% 34.87 £ 19.77* -57.25% 75.60% *p <0.05
GGT (U/L)
Baseline | 150.75+113.78 17.77% 213.51 + 200.69 17.07%
Visitl | 103.86+106.711 | -31.10% 44.44% 136.36 + 131.25 -36.13% 36.58%
Visit 2 121.2 +138.57* -19.60% 51.11% 95.24 + 87.16* -55.39% 51.21% *p <0.05
Bilirubin (mg/dL)
Baseline 1.104 + 0.56 64.44% 1278 £1.20 68.29%
Visit 1 1.13+0.74 +2.99% 66.66% 0.95 +0.52 -24.90% 75.60%
Visit 2 0.96 + 0.66* -12.96% 71.77% 0.94 + 0.59* -26.18% 82.92% *p=0.21
Cholesterol (mg/dL)
Baseline | 181.75+45.14 71.11% 189.73 + 56.66 53.65%
Visitl | 173.97 £43.26 -4.2% 73.33% 177.19 +51.74 -6.6% 73.17%
Visit2 | 187.62 +50.17* | +3.22% 68.88% 174.70 + 48.44* -7.9% 73.17% *p =041
Triglycerides (mg/dL)
Baseline 125 +56.35 68.88% 123.19 +60.75 78.04%
Visit1 | 118.46 +70.81 -5.22% 80% 129.58 + 88.69 +5.18% 70.72%
Visit2 | 166.6 +244.48* +33.28 71.11% 155.02 + 206.06* +25.83% 80.48% *p=0.13
FLI
Baseline| 72.12 + 27.67 8.88% 77.10+21.12 21.95%
Visit 1 60.56 + 31.19 -16.02% 51.11% 72.43 + 2493 -6.05% 21.95%
Visit2 | 61.88 +30.72* -14.18% 42.22% 66.30 + 27.78* -14.00% 36.58% *p =0.26

The biological evolution of patients regarding

normalization of the enzymes AST, ALT and GGT

is presented in Figure 1. For visit 2, at 6 months

from baseline we also calculated RR 0.92, Cl 95% 0
[0.67,1.2], p=0.29.

However, considering that the pathologies of the patients
included in the study are characterized by different
degrees of steatosis, inflammation and, consequently
of hepatocytolisis, a breakdown analysis on two
pathology groups was performed: patients within the
steatohepatitis group, with a lower degree of inflammation !
and less intense hepatocytolisis; patients with hepatitis

or liver cirrhosis, with a higher degree of inflammation

% patients in normal range

5 0.00% 0.00%
___4

initial 3months 6 months

B Silymarin - W Silymarin+Phyllanthus+choline

and with intense hepatocytolisis. Figure 1.
Following this analysis, in each treatment group Global analysis for patients with normalization of
resulted 2 subgroups of patients that were analysed AST, ALT and GGT

separately (Tables Il and IV).

302



FARMACIA, 2020, Vol. 68, 2

Table 111
Analysis of the evolution of studied parameters in patients with hepatitis and/or cirrhosis of different causes
| Silymarin | Silymarin + Phyllanthus niruri + choline |
AST (U/L)
Average (xSD) % change | % normal | Average (+SD) | % change | % normal p value
vs initial values vs initial values
Baseline 79.05 £ 58.30 14.28% 98.70 £ 57.60 3.70%
Visit 1 54.05 + 51.28 -31.62% 42.85% 50.18 + 34.39 -49.15 40.74%
Visit 2 52.71 + 56.44* -33.32% 57.14% | 36.40 +21.13* -63.11 70.37% *p <0.05
ALT (U/L)
Baseline 63.0 +38.11 51.42% 86.44 + 57.87 40.74%
Visit 1 42.4 +34.52 -32.69% 77.14% 46.88 + 30.70 -45.75% 70.37%
Visit 2 42.14 + 33.77* -33.10% 82.85% | 36.14+22.36* | -58.18% 85.18% *p <0.05
GGT (U/L)
Baseline 146.88 + 92.65 17.14% | 207.74 +165.46 11.11%

Visit 1 102.05 + 90.56 -30.51% 42.85% | 13555+135.16 | -34.74% 40.74%
Visit 2 122.45 + 140.09* -16.63% 51.42% 98.07 + 93.75* -52.79% 48.14% *p <0.05
Bilirubin (mg/dL)

Baseline 1.21+0.57 57.14% 1.45+1.39 59.25%

Visit 1 1.23+0.79 +1.07% 62.85% 1.04 £0.61 -27.78 66.66%

Visit 2 1.029 + 0.72* -15.55% 74.28% 0.93 + 0.59* -35.33 81.48% *p=0.15

Cholesterol (mg/dL)

Baseline 180 £ 47.73 74.28% 176.14 £ 52.81 62.96%

Visit 1 175.14 + 46.42 -2.69% 71.42% 172.55 + 37.52 -2.03% 77.77%

Visit 2 187.14 £ 54.10* +3.96% 68.57% 166.48 + 38.45* -5.48% 77.77% *n<0.05

Triglycerides (mg/dL)

Baseline 122.54 + 54.52 71.42% | 112.37 +57.82 85.15%

Visit 1 119.37 £ 74.05 -2.58% 80% 117.88 + 98.87 +4.91% 81.48%

Visit 2 134.22 + 80.90* +9.53% 74.28% | 129.37£211.09* | +15.12% 96.29% *p < 0.05

FLI
Baseline 71.58 £ 26.21 8.57% 73.57 £ 23.85 3.70%
Visit 1 60.30 £ 31.11 -15.74% 20.0% 67.13 £ 27.99 -8.74% 14.81%

Visit 2 61.58 +£29.95* -13.96% 17.14% | 60.48 +£28.01* | -17.79% 22.22% *p=0.36

The biological evolution of patients regarding Figure 2. For visit 2, at 6 months from baseline we also
normalization of the enzymes AST, ALT and GGT calculated RR 0.918, Cl 95% [0.637; 1.324], p=0.32.
in the hepatitis or cirrhosis group is presented in

40%
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28.57% el

30%
25%
20%
15%
10%

% patientsin normal range

5% 0% 0%
0%

initial 3 months 6 months
W Silymarin - ® Silymarin+Phyllanthus+choline

Figure 2.
Analysis of patients with normalization of AST, ALT and GGT in hepatitis + cirrhosis group
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Table IV

Analysis of the studied parameters evolution in patients with hepatic steatosis

Silymarin | Silymarin + Phyllanthus niruri + choline |
AST (U/L)
Average (#SD) | %change | % normal | Average (xSD) | % change | % normal p value
vs initial values vs initial values
Baseline 61.8 + 58.51 50% 62.26 + 36.52 28.57%
Visit 1 27.2 £12.55 -55.98% 70% 33.92 + 19.02 -45.50 64.28%
Visit 2 31.9+12.26* -48.38 70% 30.14 + 13.09* -51.58 71.42% *p =0.42
ALT (U/L)
Baseline 82.6 £ 91.36 50% 72.23 +55.03 35.71%
Visit 1 44.2 + 34.87 -46.48% 60% 38.57 +24.13 -46.60% 64.28%
Visit 2 46.9 + 29.94* -43.22% 50% 32.42+1387* | -55.10% 85.71% *p <0.05
GGT (U/L)
Baseline 164.3 +174.92 20% 224.64 + 262.62 28.57%
Visit 1 110 + 155.81 -33.04 50% 137.92 £ 128.30 | -38.60% 28.57%
Visit 2 116.8 + 140.39* -28.91% 50% 89.78 + 75.82* -60.03% 57.14% *p <0.05
Bilirubin (mg/dL)
Baseline 0.701 £ 0.31 90% 0.945 + 0.61 85.71%
Visit 1 0.804 +0.39 +14.69% 80% 0.796 £0.23 -15.72% 92.85%
Visit 2 0.721 £ 0.33* +2.85% 90% 0.953+£0.59 * +0.90% 85.71% *p <0.05
Cholesterol (mg/dL)
Baseline 187.9 + 36.12 60% 215.92 + 56.38 35.71%
Visit 1 169.9 + 31.39 -9.57% 80% 186.13 +72.74 -13.79% 64.28%
Visit 2 189.3 £ 35.28* +0.74% 70% 190.57 +62.06* | -11.74% 64.28% *p < 0.05
Triglycerides (mg/dL)
Baseline 133.6 + 64.69 60% 144.07 £ 62.89 64.28%
Visit 1 115.3+61.49 -13.69% 80% 152.14 £ 61.82 +5.6% 50%
Visit 2 279.9+499.16* | +109.50% 60% 204.5+193.72* | +41.94% 50% *p < 0.05
FLI
Baseline 74.002 + 33.82 10% 83.9+12.60 0
Visit 1 61.46 £ 33.15 -16.94% 10% 82.65 £ 13.23 -1.48% 0
Visit 2 62.94 + 35.00* -14.93% 20% 77.53+2448* -7.58% 7.14% *p=0.11

The biological evolution of patients regarding
normalization of the enzymes AST, ALT and GGT
in the steatosis group is presented in Figure 3. For

40%

% patient in normal range

5%

35%
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25%
20%
15%

10%

0%

0%
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M Silymarin

visit 2, at 6 months from baseline we also calculated
RR 0.803, Cl 95% [0.48; 1.323], p = 0.19.

14.28%

3 months

Figure 3.
Analysis of patients with normalization of AST, ALT and GGT in the steatosis group

No patient reported any adverse effect correlated to
the hepatoprotective treatment.
Our initial global analysis showed that in the group
that received the combination silymarin + Phyllanthus

6 months

B Silymarin+Phyllanthus+choline

8;1.323]
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niruri + choline, the values for hepatocytolisis markers
(AST and ALT) and GGT individually at the end of
the treatment period (180 days) were significantly
improved than the values recorded for the group that
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received silymarin alone, considering both nominal
values and percentage of normal values. The analysis
for all three enzymes demonstrated also a higher percent
of patients with normalised values in silymarin +
Phyllanthus niruri + choline group, but with not
enough significance (Figure 1).

These results confirm the more efficient antioxidant
and hepatoprotective action of silymarin + Phyllanthus
niruri + choline combination versus silymarin alone.
Moreover, the silymarin + Phyllanthus combination
had been previously reported to have a synergistic
hepatoprotective effect unlike the effect of the individual
component in animal studies [30] and in clinical studies
on patients with non-alcoholic fatty liver disease
(NAFLD) [4]. This effect is based on the well-known
antioxidant properties of silymarin, but also on those
of the more recently studied Phyllanthus niruri extract.
Thus, for the extract of Phyllanthus niruri (amarus),
a decrease in lipid peroxidase (LPO) activity and an
increase in superoxide dismutase (SOD), glutathione
peroxides (GPx), catalase, and vitamins E and C
activity were confirmed clinically in patients with viral
hepatitis B [22]. The other parameters values were
not significantly different.

But the breakdown analysis on different pathologies
reveals a different picture: in the hepatitis/cirrhosis
group hepatocytolisis markers (AST, ALT) and GGT
confirm the trend recorded from our global analysis
with significantly better results for the group that
received the combination silymarin + Phyllanthus
niruri + choline. But in this pathology group cholesterol
and triglycerides were also significantly lower in patients
from the silymarin + Phyllanthus niruri + choline group
as compared to the silymarin group with a higher
percent of results into the normal range. Bilirubin and
FLI values were not significantly different in the two
groups.

These results confirm a superior hepatoprotective and
antioxidant action of the combination silymarin +
Phyllanthus niruri + choline versus silymarin alone.
The present research results are in line with other
researches for silymarin as hepatoprotective intervention
in different hepatic disorders that demonstrated that
similar doses of silymarin as in our study decrease the
hepatocytolisis markers [24].

In hepatic steatosis, only AST values were not
significantly different in the two groups; however,
at the end of the treatment the percentage of values
falling into normal range was higher in the combination
group than in the silymarin group. These results and
the decreasing trend for the other two enzymes confirm
the superior efficacy of the studied combination in
this pathology group also, as previously reported by
other studies [20]. Bilirubin, cholesterol and triglycerides
also revealed significantly different results between
the two hepatoprotective treatments, but the percentage
of normal results were similar.
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The results of the breakdown analysis on hepatic
pathologies with different severity and different degrees
of hepatic destruction demonstrate that in more severe
pathologies with more pronounced inflammation and
more advanced hepatocytolisis the efficacy of the
hepatoprotective combination silymarin + Phyllanthus
niruri + choline is more evident. In pathologies
with less inflammation the superior efficacy of this
combination is still evident, but the trend is flattened,
probably because of less severe disorders. However,
the results of normalised values for all three enzymes
are still superior with silymarin + Phyllanthus niruri +
choline combination in both pathology groups, but
are more significant in the steatosis group (Figures 2
and 3). These data should be further investigated on a
larger number of patients for more accurate results,
since the pathology groups included a rather small
number of patients.

Both hepatoprotective treatments were well tolerated,
since no group reported any adverse effects correlated
to the hepatoprotective treatment.

Conclusions

The hepatoprotective combination silymarin + Phyllanthus
niruri + choline proved to be more efficient than
silymarin alone in hepatic disorders of different
aetiologies (including non-alcoholic steatohepatitis)
and with different inflammation and destruction stages,
even if the silymarin dose used in combination with
Phyllanthus niruri and choline is smaller than the
dose used for silymarin alone.

As of our knowledge the present study also demonstrates
for the first time the efficacy of the combination
silymarin + Phyllanthus niruri + choline in other
hepatic disorders with more important inflammatory
and destructive picture.
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