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phosphatidylcholine and glycyrrhizic acid, an improvement of biochemical, clinical
indicators was observed, as well as a decrease in fatty degeneration and reduction of
elastographic indicators of liver fibrosis. The introduction of the drug formulations

phosphatidylcholine and glycyrrhizic acid in the complex of conservative treatment of
liver injury with concomitant colitis helps to prevent hepatic and intestinal complications
and to increase the treatment efficacy of these diseases.

INTRODUCTION

The continuous and recurrent course of hepatic and intes-
tinal diseases is accompanied by a progressive structural
and functional damage of these organs and is accompanied
by a significant decrease in quality of life. This allows
considering these diseases in terms of being both impor-
tant medical and social problems and envisages the search
for new directions of improving treatment and prevention
of this pathology [1-5].

According to the literature, 37% of all patients with
chronic colitis (CC) are diagnosed with fatty infiltra-
tion of the liver [6,7]. The course of hepatic and intesti-
nal diseases is often accompanied by the damage to the
intestinal microflora that contributes to the development
of metabolic disorders and chronic intoxication [3]. Excessive
accumulation of free radicals and lipid peroxidation products
is one of the leading pathogenetic mechanisms of hepato-
cellular lesions due to the damage to the lipid layer of cell
membranes and to metabolic disorders in the liver with the
subsequent development of biliary insufficiency (BI) [8,9].
Bacterial overgrowth syndrome plays an important role in
the development of hepatic steatosis [10-12]. In addition,
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damage to the liver and the intestine can result from
the side effects of drugs such as: nonsteroidal anti-inflam-
matory glucocorticoids, salazopyrazins, statins, antihyper-
tensives, proton pump inhibitors etc. [13-17].

The practical importance of this paper consists in clari-
fying the mechanisms of progression of steatohepatitis
and chronic colitis, improving the efficacy of this pathology
treatment with the use of a modern nano-hepatoprotector.
While there are data on treatment of hepatic and/or intestinal
diseases [6], this paper emphasizes treatment of patients
with steatohepatitis and concomitant chronic colitis.

The study objective is evaluation of the treatment
efficacy of steatohepatitis with concomitant chronic colitis
using phosphatidylcholine and glycyrrhizic acid.

MATERIALS AND METHODS

Eighty-seven patients with steatohepatitis in combina-
tion with chronic colitis were examined in the gastroen-
terology day hospital of the advisory diagnostic center
in Podolsk district of the city of Kiev, including those with
non-alcoholic steatohepatitis (NASH) — 38 (44%), alcoholic
steatohepatitis (ASH) — 28 (32%), drug-induced liver injury
(DILI) — 21 (24%). For establishing the accurate diagno-
sis of liver injury, standard diagnostic criteria were used
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for NASH [6,10], ASH [18] and DILI [9]. Seventy-nine
percent of the patients were obese, 39% had type 2 diabetes.
The body mass index varied from 16.8 to 32.5 kg/m?. Among
the examined patients, there were 54 (62%) women and
33 (38%) men aged 28 to 68 (mean age — 44.949.4 years).

All patients, depending on the treatment, were assigned
into 2 groups: in the experimental group, in addition to the
basic therapy, phosphatidylcholine and glycyrrhizic acid was
administered (Ph&GA treatment) (the Anatomical Thera-
peutic Chemical Classification code AOSBA); the patients
in the control group remained on basic treatment without
phosphatidylcholine and glycyrrhizic acid.

Each group was subdivided into three subgroups depend-
ing on the first-listed diagnosis (NASH, ASH, DILI). All
analyzed subgroups were equivalent by diagnosis, age
and sex. Basic therapy included a low animal fat diet
(30-90 g/day), with restriction of particularly rapidly
digestible fats (150 mg/day). As a part of basic treatment,
the patients received detoxication therapy (Rheosorbilact).
Treatment of ASH included alcohol abstinence, increase
in proteins in the diet (up to 1.0-1.5 g/kg), increase in unsat-
urated fatty acids, and administration of ursodeoxycholic
acid drugs. In CC, the patients were administered derivatives
of mesalazine, budenoside (depending on the type of colitis),
preparations with antibacterial action (not absorbed) and
probiotics, which contained in their composition 2 billion
microorganisms, 95% of which were Lactobacillus rhamno-
sus RO0O11, 5% — Lactobacillus acidophilius R0052.

According to the the Ph&GA treatment, the nano-hep-
atoprotector combining essential phospholipids (65 mg)
of plant origin (phosphatidylcholine) and sodium salt
of glycyrrhizic acid (35 mg) from the licorice root were
administered in intravenous bolus in the form of 2.5 g
of dry lyophilized powder diluted in 10 ml of water for
injection, once daily for 10 days, then 2 capsules 3 times
daily for subsequent 3 months.

The diagnosis was verified on the basis of a complex
of clinical laboratory studies (general clinical tests, intes-
tinal endoscopy, coprogram and stool culture, fractional
multi-moment duodenal intubation). To study
the functional state of the liver, alanine-ami-
notransferase (ALT), aspartate aminotransfer-

Patients with viral hepatic lesions (hepatitis B, C viral
markers, Epstein-Bar virus, and cytomegalovirus), autoim-
mune hepatitides were not enrolled in the study. To exclude
helminthic invasion, chlamydiosis and toxoplasmosis,
enzyme immunoassay was used.

According to the principles of the Helsinki Declaration,
all the patients were fully apprised of the subject matter
of treatment and the drug properties. The Statistical process-
ing was performed by means of the SPSS 13 system.

RESULTS AND THEIR DISCUSSION

Our findings indicate that after treatment of liver injury
and concomitant CC in two experimental groups (standard
treatment and with addition of phosphatidylcholine and glyc-
yrrhizic acid), patients were diagnosed with significantly
decreased manifestation of the syndromes that are presented
in Table 1. Under the Ph&GA treatment the percentage
of patients with diagnosed symptoms was extremely less
(Table 1).

During the study of coprograms, in the Ph&GA treat-
ment group, there were only % (p<0.05) patients with fatty
stools (grey or light colour) compared to % in the standard
treated group and 87% at baseline. On endoscopic inves-
tigation, significant decrease of occurrence of hyperaemia,
the presence of granulation tissue, edema and bleeding were
determined after treatment with equal effectiveness in both
treated groups. In the Ph&GA treated group there were more
pronounced improvement of main histological features.
Thickening of subepithelial collagen table of more than
10 um, as well as inflammatory cellular infiltration with the
presence of plasmocytes in the infiltrate and the presence
of areas of cellular neutrophilic infiltrations around the capil-
laries were not diagnosed after the Ph&GA treatment.

By way of fractional multi-moment duodenal intubation,
we saw a significant increase in the density of gallbladder
bile, a decrease in pH of portions of gallbladder and liver
bile in the conditions of liver diseases with concomitant CC.
The Ph&GA treatment was more effective for improvement

Table 1. The percentage of patients with disease symptoms after the Ph&GA
treatment of liver diseases with concomitant CC
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Imagine, France) with shear wave elastogra- :
. .. N pain 317 | 10 | 20 | 16 | 120 | 4m | 200 | 250 | 14'
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calculating the average values of the deforma-

tion pressure (in kPa) [19]. (p<0.05)

* - differences are significant as compared to indicators in healthy people (p<0.001)
# - differences are significant as compared to indicators in patients before treatment

& - differences are significant as compared to patients standard treated (p<0.05)
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of these parameters than standard
treatment. As Table 2 shows, in the
liver bile (portion C), in patients
with liver injury and concomitant
CC, a significant decrease in the
level of bile acids is noted, as well
as a significant decrease in secreted
bile volume, as compared to the
groups without CC. Under the
Ph&GA treatment, we observed a
significant increase in cholere-
sis and the flow rate of bile acids
(Table 2). On comparison of the
two schemes of treatment, the more
pronounced influence of phospha-
tidylcholine and glycyrrhizic acid
on biliary secretion was observed.
What is more, under the influ-
ence of the treatment (Table 3), an
amelioration of biochemical indica-
tors, which characterise the condi-
tion of the liver in chronic coliti-
des, was displayed. The frequency
of significant changes was higher
in the groups receiving phosphati-
dylcholine and glycyrrhizic acid as
compared to those without them.
During the study of hepatic
parenchymal elasticity in patients
receiving phosphatidylcholine and
glycyrrhizic acid, positive dynamics
were noted. In patients with NASH
and CC after treatment, the indica-
tors were 5.94+0.7 kPa, which corre-
sponds to the FO-F1 stage of hepatic
fibrosis, according to the Metavir
scale, and is significantly lower than
the indicators in the patients before
treatment (6.7+1.3 kPa, F1 accord-
ing to the Metavir scale) at p<0.001.
In patients with ASH and CC,
the indicators after treatment were
6.1+0.8 kPa, which corresponds
to the FO-F1 stage of hepatic fibro-
sis, according to Metavir scale, and
is significantly lower than the indi-
cators in the patients before treat-
ment (7.8+1.1 kPa F1, according
to Metavir scale) at p<0.001 and
5.7¢1.1 kPa in patients with DILI
and CC after treatment, which also
corresponds to the FO-F1 stage of
hepatic fibrosis according to the

Table 2. Indicators of biliary secretion after the Ph&GA treatment of liver diseases with
concomitant CC

Type of liver injury with concomitant CC
NASH, CC (n=38) ASH, CC (n=28) NASH, CC (n=21)
Indicators of bile portions = - =] =l = = = =] =
v g 5%5 55 v 3 5%5 55 °g EE% 55
S8 |S2E| 2& | 85 (255 28 | 85 |S:2%| 2¢
m o <EGJ a o 0 o <BO) a o o o <E(‘D a o
=] =] =] =] 5 =] =] b =] =]
Portion B Bile acids, | 17.3+ | 18,15+ | 21.4% 15.4+ | 17,124+ | 25.5+ | 21.5+ | 21,87+ | 23.48%
mmol/h 0.85 0,98 0.75*% 1.04 0,78 0.09*% 0.13 0,94 0.13
Bile acids, | 2.48+ | 3,01+ | 5.45+ | 2.37+ | 3,08+ | 4.17+ | 3,76+ 3,9+ 5.26+
. mmol/h 0.17" 0,11* | 0.17*#%] 0.11" 04" 0.19"** | 0.33" 0,31" | 0.32**
Portion C Bile volume
per hour 74+£3" | 896" [114+£5"*% 77+£5" | 90+6" [125+4"*% 84+7" | 96+£5" |117+6"*

* - differences are significant as compared to indicators in healthy people (p<0.001);
# - differences are significant as compared to indicators in patients before treatment (p<0.05);
& - differences are significant as compared to patients standard treated (p<0.05).

Table 3. Dynamics of biochemical indicators after the Ph&GA treatment of liver diseases with
concomitant CC

Type of liver injury with concomitant CC
NASH, CC (n=38) ASH, CC (n=28) DILI, CC (n=21)

Indicators = = = = = = = = =

vG | . EG| <& vG | . E§| <& 0§ | .EG| <65

SE |E2E| 35 | 8E |E82E| 35 | 8E |&82E| 25
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Total bilirubin, pmol! 19.7% | 17+ 15+ | 24% | 22% 16 | 27.7% | 23,8 | 19+
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Direct bilirubin, pmolyt | 770% | 5% | 3.5% | 6.7 | 6,1 | 3.8+ | 7.0% | 6,5 | 3.4
H 0.4~ | 0,77 |o0.6*= | 0.3 | 0,4% |0.5% | 0.3 | 04" | 0.6%*

ALT, T/ 49+ | 39% | 21 | 64z | 47% | 22% | 84 | 56 | 32%
' 1.7 | 2,5% | 2.4% | 23 | 2.9 | 2.7%= | 2.7 | 28% | 2.4
Jrp— 44+ | 35& | 22% | 72& | 54+ | 28% | 57% | 37% | 19%
' 2.1° | 2,8% | 2.3% | 14" | 2,27 | 2.9 | 3.1° | 3,4 | 2.3
37.8% | 29 | 190.1% | 69.1% | 49% | 27.6% | 53.8% | 30,1+ | 19.1%
GGTP, 1U/I 2.7 | 1,9% | 2.4 | 2.7 | 2,67 | 2,97 | 21" | 2,6 | 2.4%
71% | 6,7 | 5.4% | 6.4% | 59% | 45 | 6.1 | 55% | 5.8%

Cholesterol, pmol/I 0.4 | 08 |07+ | 06 | 08 | 03 | 04 0,5 0.7
Total proteins, g/l 55+3° | 56£5° | 60+3" | 5947° | 6045 | 6244 | 55+3" | 58+4* | 60+3"
) 37 | 42% | 45 | 33 | 39% | 40% | 35% | 40% | 44.0%
Albumins, % 2.9* 2,5 | 2.4 | 277 | 2,9 | 2.5% | 2.7 2,17 | 2.8+

* - differences are significant as compared to indicators in healthy people (p<0.001);
# - differences are significant as compared to indicators in patients before treatment (p<0.05);
& - differences are significant as compared to patients standard treated (p<0.05).

Table 4. The percentage of patients with altered intestinal microflora composition after the
Ph&GA treatment of liver diseases with concomitant CC

Type of liver injury with concomitant CC
NASH, CC ASH, CC DILI, CC
(n=38) (n=28) (n=21)
Microflora indicators X o o\° = o X 2 = S
o2 [5G | g% |98 |.5EG% | g% |es |.5G | g%
SE |B2Es| 3¢ |SEs|82Es| 3¢ |SEs|E2Es 3¢
(O] < @©© agp=) O © < © © Nagp=} O © < © © Nagp=)
m © 0 o © o o 20 o @© o0 o 2 O o ©
o @ 5 [ s = o 5 o 2 ]
=] F=] =] =
>107 CFU/g 18" 37 747 11" 12* 18" #& 19" 35 52
(norm)

Bifido- <107 CFU/g « . #8 . . v N N e

bacteria | (below normal) 66 33 24 61 68 79 57 52 38
Absent 16" 30" 28 28" 20" 3# 24" 13*# 10*#
>107 CFU/g 6" 417 64% 18" 24" 68#% 14 47 76%&

(norm)

Lacto- <107 CFU/g . - u . s » . v va

bacteria | (below normal) 52 32 23 71 59 21 72 39 24
Absent 42" 277% 13" 11" 17+ 117 14* 14* o*&

Pathogenic or
opportunistic pathogenic 71 36" 13% 63" 40" 25"#% 71" 62" 14#&
microflora

* - differences are significant as compared to indicators in healthy people (p<0.001);
# - differences are significant as compared to indicators in patients before treatment (p<0.05);
& - differences are significant as compared to patients standard treated (p<0.05).

Metavir scale and is significantly lower than the indicators  a significant decrease in the number of Staphylococci, yeasts,
in the patients before treatment (6.5+1.1 kPa F1, according  Bacteroides, Protei, Cytobacter, Klebsiellae in 36% of all

to the Metavir scale) at p<0.001.

patients (Table 4). These results indicated greater potency

After combination therapy with the use of phosphatidyl-  of the Ph&GA treatment for restoration of microflora
choline and glycyrrhizic acid, We noted in the stool culture  in patients, compared to standard scheme.
of 51% of patients, the growth of bifidobacteria, as well In different liver dysfunctions, phosphatidylcholine
as the growth of lactobacteria in 68% of all patients; also  and glycyrrhizic acid phospholipids embed into cellular
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membranes, and contribute to the stabilisation of cellular
membranes, and thus, demonstrate hepatoprotective effects.
As our data show, hepatoprotectors, particularly, phospha-
tidylcholine and glycyrrhizic acid should be included into
the treatment complexes in patients with steatohepatitides
of different aetiology and concomitant chronic colitis

Glycyrrhizic acid has an anti-inflammatory action in
the liver and in other organs, since it stimulates the immune
system. Glycyrrhizin is included into the APASL (the Asian
Pacific Association for the Study of the Liver) guidelines
for treatment of chronic hepatitis C [2]. Both phosphati-
dylcholine and glycyrrhizic acid exert a pronounced anti-
inflammatory and anti-oxidative effect, so they are benefi-
cial for treatment of intestinal diseases [14,15]. The drug
prevents further spread of pathologic microflora and accel-
erates recovery.

CONCLUSIONS

1. Under the influence of the drug formulation phosphati-
dylcholine and glycyrrhizic acid, a normalisation of the
properties of bile and its secretion is observed. This has
a positive effect on the functioning of the liver and the
intestines. In addition, an improvement of biochemical
indicators is seen, which is evidence of the activation
of membrane enzymes necessary for normalisation
of carbohydrate, fat and protein metabolism, reduction
of manifestations of fatty degeneration. Furthermore,
a decrease in the number of elastographic indicators
of liver fibrosis is noted.

2. The use of phosphatidylcholine and glycyrrhizic acid
in combination therapy in patients with NASH, ASH,
DILI and concomitant CC contributes to enhancement
of the anti-inflammatory, hepatoprotective effect and
the normalisation of the intestinal microflora.
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