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Summary. Here are given the results of a complex survey of 169 patients with liver cirrhosis having signs 
of liver encephalopathy. We found more significant positive dynamics of clinical manifestations of liver 
encephalopathy in patients (n = 70), for whom for correcting microbiocenosis of the colon we prescribed in 
complex therapy not only prebiotics, but also probiotics. 
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Actuality of the Problem 
Currently, we observe a rapid increase in the distribution 

of chronic liver diffuse diseases. Risk factors for its develop­
ment include: food deficit, immune mechanisms infringe­
ment, alcohol consumption, genetic and gender factors, viral 
infections that cause damage to hepatocytes which leads to 
the formation of the diseases clinical picture and lies within 
the base of its progressive disease circuit. The main forms of 
chronic diffuse liver diseases include hepatitis (inflammatory 
diseases): infectious, autoimmune, toxic (including drugs 
and alcohol); hepatices disease (dystrophic and exchange 
character) — hereditary (exchange), toxic (drugs and alco­
hol), cirrhosis and fibrosis. The most topical nowadays is 
combination of (viral and alcohol) liver affections — viral 
and alcohol, which is characterized today as a general medi­
cal problem. Infection with hepatitis B virus (HBV) and C 
(HCV) is diagnosed in 52–54 % of individuals suffering from 
alcoholism. 25–28 % of patients with alcoholic hepatopa-
thy are infected with HCV, 25–30 % of patients with chronic 
hepatitis C the major factor that affects the prediction of the 
disease is chronic alcohol intoxication [1, 4, 6]. 

It should be remembered that the combined pathology 
is characterized by a more severe clinical disease circuit, an 

early occurrence of complications, higher level of deaths 
compared to isolated liver damage done by viral or alcohol 
genesis. 

One of the most frequent complications that patients 
with liver cirrhosis have is hepatic encephalopathy. Ac­
cording to the results of different foreign researches, he­
patic encephalopathy occurs with 50–80 % of patients with 
liver cirrhosis (LC), among them only 40–46 % have clear 
clinical signs of neurological and psychiatric disorders, and 
70–78 % — this occurs in a latent form of hepatic encepha-
lopathy (HE) [5]. 

HE is the result of endogenous neurotoxins study 
which normally inactivate in the liver. When damage is 
done to the liver, the amount of around 20 substances in 
the liver increases, that can potentially cause brain dys­
function, Among cerebrotoxic substances ammonia takes 
the main place — the end product of protein metabolism 
and also ammonia that comes from the intestine into the 
general blood flow through porto-caval anastomosis, go­
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ing through the liver. Next, ammonia, being in a union­
ized form, easily penetrates through the blood-brain bar­
rier causing a toxic effect on the central nervous system. 
The group of endogenous neurotoxins also includes mer-
captans, short- and long chain fatty acids, phenol and in-
dole derivatives. Mercaptans are the product of bacteria 
hydrolysis of sulfur-containing amino acids (methionine, 
cysteine, cystine) and are mainly situated in the colon. 
Normally their neutralization occurs in the liver [3]. The 
dysfunction of the normal synthesis of vitamins, enzymes, 
amino acids and the replacement of the metabolism of 
nitrogen containing compounds and urine by the micro-
flora of the colon in case of dysbacteriosis also favors the 
appearance of clinical manifestations of hepatic encepha-
lopathy in patients with cirrhosis [7]. 

In the therapy of chronic liver diseases the central place 
is devoted to topics that concern treatment and preventive 
measures of their complications, in particular — hepatic en-
cephalopathy, which occurs as a result of severe metabolic 
disorders. In the treatment of HE, besides the generally 
accepted traditional methods which include detection and 
abolition of the provoking factors, prescription of cleansing 
enemas and antibiotics, use of medications that stimulate 
the neutralization process of encephalopathy mediators, 
beneficially prescribe medicine, that normalize the com­
pound of the colon. In this respects, a certain interest is 
formed by assigning patients with hepatic encephalopathy 
probiotics into complex, pathogenetically reasoned treat­
ment programs. 

Recently a drastic increase is observed in the number of 
researches on probiotics: in 2001–2005 there were conduct­
ed 4 times more researches than in 1996–2000 [2]. Probio-
tics are being actively studied in terms of nonalcoholic fatty 
liver disease, but, technically, there is no data on the usage 
of probiotics in terms of complex treatment of patients with 
liver cirrhosis. 

The aim of the work: to conduct a comparative assess­
ment of different colon dysbiosis correction schemes using 
prebiotics and probiotics in patients with LC and to deter­
mine their influence on the HE clinical manifestation dy­
namics. 

Materials and Methods 
We had 169 patients with LC under observation, which 

were treated in the gastroenterology, surgical and intensive 
care departments of Transkarpathian Regional Clinical Hos­
pital of A. Novak. Among the examined patients the number 
of men prevailed — 102 (60.4 %), aged (56.4 ± 6.3) years, 
women — 67 (39.6 %), aged (45.9 ± 5.2) years. The control 
group consisted of 20 practically healthy persons aged 19 to 
56 years, whose average age was (38.2 ± 1.8) years. Among 
them were 11 men (55 %), and women — 9 (45 %). 

The diagnosis of LC was made according to their com­
plaints, medical history, laboratory (blood chemistry, 
identification of markers of hepatitis viruses B, C) and in­
strumental (ultrasound of the abdomen, fibroesophagogas-
troduodenoscopy, radioisotope, angiography) methods of 
research. 

Dysbiosis was studied by a quantitative method of iden-

tifying microorganisms that have grown on a nutrient me­
dium of agar, Saburo, Endo and 5% blood agar with the 
disposition to 1 gram of feces, taking into account the dose 
of the sawn material and the degree of dilution. Also, on the 
cup with 5% agar we noted the presence of hemolytic forms 
such as intestinal and coccal microflora, their parentage 
comparing to the total number of colonies that have grown, 
the correlation between the intestinal and coccal microflora. 
The presence of bifidobacteria was determined by the nature 
of their growth on the Blaurok medium and microscopy of 
swabs, colorized by the method of Gram. The number of 
bifidobacteria and lactobacillus in 1 gram of feces was de­
termined by limiting delusion at which we observed their 
growth. 

Disorders in the central nervous system were determined 
in patients with LC, who were conscious by the following 
tests: MMSE scale (Mini-mental State Examination) — a 
brief scale of mental state assessment, it is used worldwide 
for the assessment of cognitive functions; self-esteem scale 
(consisted by Ch.D. Spilberg and Y.L. Khanin) it allows to 
determine the level of anxiety at the moment through self-
esteem (reactive anxiety as a state and personal anxiety as 
a permanent characteristic of a person); Beck’s Depression 
Inventory — allows to characterize the patients emotional 
sphere; line copying test (labyrinth) — estimates the con­
structive apraxia; connection between numbers test — de­
termines the possibility of cognitive movements implemen­
tation; symbol-digital test — used for determining the speed 
and accuracy of movements; numeric square — used to de­
termine the speed of switching attention; Munsterberg’s vo­
cational test; number alignment — designed to assess arbi­
trary attention; memory for numbers methodic — designed 
to assess the short-term visual memory, its size and preci­
sion; image memory methodic — designed to study image 
memory. 

In addition, to identify central nervous system violations 
among patients with LC we performed an electroencepha-
lographic analysis. 

All patients with LC on their diet background received 
basis treatment with hepatoprotectors, diuretics, desin-
toxication and vitamin therapy, β-adrenoreceptor blocking 
agents. 

Patients with LC were divided into two groups depend­
ing on the intestine dysbiosis correction method. All pa­
tients received pebiotic in order to normalize their intestinal 
microbiocenosis — lactulose (duphalac) 15–20 ml 3 times 
a day for four weeks and tsyprinol (ciprofloxacin) 500 mg 2 
times a day for 5 days. group I consisted of 70 patients, for 
the complex treatment they additionally received bifiform 
or bifiform complex probiotics (for patients with constipa­
tion) which comprises lactobacilli (Lactobacillus rhamnosus 
and Lactobacillus acidophilus), bifidobacterium (Bifidobac-
terium) and inulin (from root Cichorium intybus) 1 capsule 2 
times a day for two weeks. group II consisted of 99 patients 
with cirrhosis who didn’t receive probiotics, but received 
only lactulose by 15–20 ml 3 times daily. After 1 month from 
the beginning of the complex therapy patients with LC were 
conducted bacteriological stool culture the second time and 
the determination of HE severity level. 
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Analysis and processing of the results of patients exami­
nation were carried out using a computer system Microsoft 
Excel 7.0, statistical software package Statistica 6.0. 

Results of the Studies and Their Discussion 
After clinical and laboratory examinations of all patients 

with LC we divided them into classes of severity based on 
Child-Pugh, taking into account the level of bilirubin, al-
mubin, prothombin index and the presence or absence of 
ascites and hepatic encephalopathy. Class A according to 
Child-Pugh included 73 (43.2 %) of patients, class B — 20 
(11.8 %) of patients, class C — 76 (45.0 %) of patients. 

Changes of the colon microbiocenosis in patients 
with LC and in the control group are presented in Table 
1. Changes in anaerobic flora were characterized by a de­
crease of the level of bifidobacteria and lactobacilli among 
all patients with LC in both groups. The changes in aerobic 
flora among all patients with LC in both groups before the 
treatment were characterized by the decrease of the general 
number of E.coli — among 73 (73.7 %) patients in group II 
and among 42 (60.0 %) patients in group I. Low fermenta­
tive E.coli were determined among 80 (80.8 %) patients in 
group II and among 47 (67.1 %) patients in group I. hemo-
lytic E.coli was determined among 17.2–21.4 % of patients, 
respectively. Opportunistic enterobacteria (mainly Entero-
bacter aerogenes, Enterobacter cloacae, Citrobacter freundii) 
were determined among 51 (51.5 %) patient in group II, and 
among 43 (61.4 %) patients in group I. Among 8.1–10.0 % 
of patients we found Staphylococcus aureus in titer of greater 
than 103. 

When comparing the indicators of microbiological ex­
amination of stool in two groups we can see the changes in 
microflora of the colon were diagnosed in patients of both 
groups with an approximately equal frequency of therapy 
(Table 1). 

The conducted complex therapy was more effective in 
patients from group I who received in complex treatment 
both prebiotic and probiotic. After the second bacteriological 
examination of stool in patients with cirrhosis from group 
I in 57.1 and 61.4 % of cases the normalization of bifido-

Figure 1 — Distribution of patients with LC depending 
on the severity level according to Child-Pugh 

and lactobacteria was established (р < 0.05). In patients 
from group II, who received lactulose on the background 
of basic therapy of LC and did not receive probiotic, 
only in 25.3 and 27.3 % of patients the normalization of 
bifido- and lactobacteria was revealed. Those changes were 
accompanied by positive dynamics of aerobic flora indexes 
which was also more pronounced in patients from group I. 
Herewith, in patients from group I a decrease in total E.coli 
was noted in 22.9 % of cases, while in patients from group 
II — in 31.3% of cases. Low enzymatic E.coli decreased in 
patients from group I after treatment by 4.3 times, while 
in patients from group II — only by 3.1 times; hemolytic 
E.coli decreased in patients from group I by 3.0 times, and 
in patients from group II — only by 2.1 times; conditionally 
pathogenic enterobacteria in patients from group I by 3.9 
times, and in patients from group II — by 2.9 times. 

While assessing the effectiveness of the conducted treat­
ment on the of intestinal dysbiosis severity in patients with 
cirrhosis it was found, that the most effective therapy was 
that among the patients group I, which received probiotic 
in combination with prebiotic. This therapy was better than 
lactulose monotherapy (patients with LC from group II). 
However, after the conducted treatment level IV dysbiosis 
hasn’t been discovered in patients from group I, while in pa­
tients from group II it was observed in 2.0 % of the cases. 
Level III dysbiosis decreased by 11.7 and 12.1% in patients 
from group I and II. In patients with LC from group I level 

Table 1 — Changes in colon microflora among patients with LC before the complex treatment, n (%) 

Indicators 

Bifidobacteria < 107 

Lactobacilli < 106 

Decrease in the general 
number of E.coli 
Low fermentative E.coli 
Hemolytic E.coli 
Opportunistic enterobac-
teria 
Fungi of Candida family 
Number of pathogenic 
staphylococci 

Control 
group 

(n = 20) 
2 (10.0) 
2 (10.0) 
2 (10.0) 

1 (5.0) 
0 
0 

0 
0 

Group I (n = 70) 
Before 

treatment 
70 (100.0)* 
70 (100.0)* 
42 (60.0) 

47 (67.1)* 
15 (21.4)* 
43 (61.4)* 

0 
7 (10.0) 

After 
treatment 
40 (57.1)** 
45 (61.4)** 
16 (22.9) 

11 (15.7)** 
5 (7.1) 

11 (15.7)** 

0 
1 (1.4) 

Group II (n = 99) 
Before 

treatment 
99 (100.0)* 
99 (100.0)* 
73 (73.7)* 

80 (80.8)* 
17 (17.2)* 
51 (51.5)* 

0 
8 (8.1) 

After 
treatment 
74 (74.7) 
72 (72.7) 

31 (31.3)** 

26 (26.3)** 
8 (8.1) 

17 (17.2)** 

0 
2 (2.0) 

Notes: differences between indicants of the control group and patients with LC: * — р < 0.05; differences 
between indicants before and after treatment are accurate: ** — р < 0.05. 
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Table 2 — Time course of intestinal dysbiosis severity in patients with LC under the influence 
of complex treatment, n (%) 

Degree of dysbiosis 

Absent 
I degree 
II degree 
III degree 
IV degree 

Group I (n = 70) 
Before treatment After treatment 

19 (27.1)* 
3 (4.3) 31 (44.3)* 

51 (72.9) 16 (22.9)* 
12 (17.1) 4 (5.7) 
4 (5.7) 

Group II (n = 99) 
Before treatment After treatment 

16 (16.2)* 
35 (35.3) 44 (44.4) 
30 (30.3) 22 (22.2) 
27 (27.3) 15 (15.2) 

7 (7.1) 2 (2.0) 
Note. Differences between indicants before and after treatment are accurate: * — р < 0.05. 

I–II dysbiosis increased by 40.0–50.0 % (р < 0.05), while in 
patients from group II — only by 9.1–8.1 %. The absence of 
dysbiotic changes after the treatment was established 10.9 % 
more often in patients from group I compared with patients 
from group II. Thus, a combined usage of prebiotics in com­
bination with probiotics on the background of basic therapy 
in patients with LC with the aim of correcting intestinal dys-
biosis severity has proven to be more effective than mono-
therapy using prebiotics. 

At the moment of admission to the hospital and after 
the course of complex treatment we assessed the neurologi­
cal condition, mental and cognitive functions condition 
among patients with LC using psychometric testing, and 
also conducted an electroencephalographic study. While 
admitting to the day and night clinic we observed com­
plaints of headache, dizziness, impaired memory and at­
tention difficulties in performing practical skills, irritability, 
periodic apathy, anxiety almost among all patients in two 
groups. 

After summing up the results of the conducted tests 
among patients with LC we found subclinical and clinical 
signs of HE before treatment. The change of the frequency 
of determining patients with complaints on cognitive and 
emotional disturbances before and after the treatment and 
their distribution according to the severity of HE are pre­
sented in Table 3. 

The following fact draws our attention to the patients in 
group I, that in addition to standard treatment of LC also 
received prebiotic and probiotic, more evident positive dy­
namics of clinical manifestations of HE is observed. After a 
course of treatment there was no stage III encephalopathy 
observed in group I, while among the patients in group II it 
was diagnosed in 5.10 % of cases. Also, after the treatment of 
patients in group I clinical symptoms of HE were often ab­
sent compared to the patients of group II (37.1 and 24.2 %, 
respectively). 

The data received demonstrates significant changes in 
the cognitive sphere, neurological and emotional status of 
patients with LC with signs of HE. In patients with HE evi­
dent changes in neurological symptomatology are caused by 
disorders of the brain blood supply in case of liver cirrhosis 
in conditions of dysmetabolic disorders and toxic influence 
of ammonia, and also in case of liver cirrhosis these patho­
logical changes develop on the background of a defective 
microbiocenosis of the colon that was revealed in 100 % of 
examined patients with liver abnormality. 

Thus, medical complex prebiotics (lactulose) in combina­
tion with probiotic bifiform and bifiform complex have prov­
en to be effective in treatment of patients with LC. Along with 
improved indexes of microbiological examination of stool 
among the examined patients we also observed a significant 
positive dynamic of clinical manifestations of HE (decrease 
in cognitive disorders, improvement of mental and emotional 
condition, movement disorders) among patients with LC that 
were confirmed by positive dynamic of the conducted neuro-
psychometrical testing and electroencephalographic study, 
compared to patients who didn’t receive probiotic in terms of 
complex treatment, but were only receiving lactulose. 

Conclusions 
1. We can observe evident disorders of the colon micro-

biocenosis among patients with liver cirrhosis with signs of 
hepatic encephalopathy. 

2. A combined therapy with the use of prebiotics in com­
bination with probiotics is a more effective method for in­
testinal dysbiosis treatment in patients with cirrhosis than 
monotherapy using prebiotics. 

3. Colon microflora correction using medical complex 
prebiotics (dufalac) in combination with probiotics (bifi-
form or bifiform complex) in patients with cirrhosis pro­
motes marked reduction of clinical manifestations of he­
patic encephalopathy. 

Table 3 — Distribution of patients with LC according to severity of HE before and after treatment, n (%) 

Stages of hepatic 
encephalopathy 

Absent 
Latent 
Stage I 
Stage II 
Stage III 

Group I (n = 70) 
Before treatment After treatment 

26 (37.1)* 
37 (52.9) 20 (28.6)* 
19 (27.1) 18 (25.7) 
12 (17.1) 6 (8.6) 
2 (2.9) 

Group II (n = 99) 
Before treatment After treatment 

18 (18.2) 24 (24.2) 
21 (21.2) 18 (18.2) 
10 (10.1) 19 (19.2) 
38 (38.4) 33 (33.3) 
12 (12.1) 5 (5.1) 

Note. Differences between indicants before and after treatment are accurate: * — р < 0.05. 
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