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ABSTRACT

Introduction. Cholestatic jaundice installed in gallstones is considered a multifactorial pathogenetic process. The
correlation of endogenous hepatic intoxication with the reaction of the pro- and antioxidant system, characteristic of
various complications of gallstones associated with cholestatic jaundice, remains an undefined subject.

Material and methods. The study included the investigation of 105 patients with complicated gallstones and associated
cholestatic jaundice, and the control group - 35 patients with uncomplicated gallstones. The age of the patients varied
between 51 and 72 years, with an F/M ratio of 3/1.

Results. The degree of endotoxemia, assessed at hospitalization by peptides with average mass values, was consistent
with the inflammation present in groups 2 and 3, reporting a statistically significant difference compared to the control
group [p ¢/2 < 0.001 (t=11.1); p ¢/3 < 0.001 (t = 11.07)]. DAM, as the final product of lipid peroxidation, evaluated at
hospitalization, shows double marked values in all groups compared to the control group [p < 0.001 (t = 10.7); (t = 10.9);
(t = 16.5)]. The antioxidant activity, assessed at hospitalization, shows a statistically significant decrease in superoxide
dismutase values [p < 0.001 (t = 6.4); (t = 4.1); (t = 5.7)], as well as catalase [p < 0.001 (t = 6.7); (t = 5.6); (t = 7.2)] in all
groups, by 30-40% compared to the control group.

Conclusions. In established cholestatic jaundice, there is an obvious activation of lipoperoxidation processes, contributing
to the increase of endogenous intoxication and early suppression of antioxidant activity. There is a direct relationship
between the increase in prooxidant activity and the level of endogenous intoxication in all complications of gallstones
associated with cholestatic jaundice, but it is more elevated in infectious complications, indicating a need for an early
approach.
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The novelty added by the manuscript to the already published scientific literature

A complex analysis of the systemic oxidative stress, in correlation with the endogenous intoxication present in various
complications of gallstones associated with cholestatic jaundice, was carried out. This involved the evaluation of parameters
related to the pro- and antioxidant systems, the level of peptides with average mass, and the biochemical parameters
characterizing liver syndromes: cholestasis, liver cytolysis, liver synthesis function, and liver mesenchymal inflammation.

Introduction

Being part of the five most frequently encountered syn-
dromes in surgical practice, cholestatic jaundice syndrome
in the specialized literature is exposed in both benign and
malignant pathologies. According to existing data in the lit-
erature, the presence of cholestatic jaundice in the compli-
cations of gallstones is reported in 10-20% of cases, with
choledocholithiasis as the main cause but also being char-
acteristic of acute biliary pancreatitis, acute cholecystitis,
cholangitis [1-2]. Although significant progress has been
made in recent years in the diagnosis and treatment of me-
chanical jaundice syndrome in gallstones, there are still
many problems and challenges [3-5]. Considered a medi-
cal-surgical emergency, cholestatic jaundice syndrome re-
quires a surgical approach as early as possible, but in some
cases, biliary decompression, carried out both by laborious
surgical interventions and by endoscopic methods, induces
a worsening of the patient’s condition with the installation
of some severe evolutionary complications, caused by exist-
ing homeostatic disturbances [6].

In the current concepts of publications on the subject,
cholestatic jaundice installed in gallstones is considered a
multifactorial pathogenetic process. It is known that ob-
structive cholestasis induces serious functional disorders
of homeostasis, causing the suppression of the metabolic
activity of the liver, inhibiting the immune system and he-
mostasis mechanisms, reducing over time the excretory
function of the kidneys, and limiting the barrier function
of the digestive tract [7]. These data are an argument that
the severity of the pathological condition is determined by
a common link, consisting of the endogenous intoxication
syndrome (EI) characteristic of the complications of gall-
stones and the occurrence in these conditions of systemic
oxidative stress (0S). The level of “peptides with average
mass” (PAM) is considered a universal biomarker of EI
[8]. PAM are components with high biological activity and
a polyfunctional spectrum of action that are formed upon
the intensification of non-enzymatic proteolysis, including
blood protein proteolysis. An essential feature of PAM is
the increased biological capacity of the compounds in this
group, the action of which further aggravates the existing
metabolic disorders, inducing their continuous formation
with the appearance of a “vicious circle”. The severity of en-
dotoxemia reflects the imbalance between the formation of
endotoxins and the body’s capacities for their transforma-
tion and biological elimination [8, 9]. In turn, OS develops
because of the imbalance between the hyperproduction of
active forms of oxygen and the insufficiency of the body’s

antioxidant capacity, which usually increases suddenly in
various toxic states [10]. Based on existing studies aimed at
the pathogenesis of the disturbances produced by choles-
tatic jaundice, the importance of the influence of free rad-
icals that ultimately induce hepatocyte damage is proven
[10-12].

However, the analysis of the literature reveals few stud-
ies with reference to the role of endogenous intoxication in
the occurrence of systemic oxidative stress in cholestatic
jaundice associated with gallstone complications. Addition-
aly, the available literature data do not contain information
that aims at the deviations of oxidative stress depending on
the degree of hepatic endogenous intoxication present in
different complications of gallstones.

Material and methods

The clinical research was carried out within the Nico-
lae Anestiadi Department of Surgery of Nicolae Testemita-
nu State University of Medicine and Pharmacy. The study
included the investigation of 105 patients with complicat-
ed gallstones and associated cholestatic jaundice, and the
control group consisted of 35 patients with uncomplicated
gallstones. Depending on the evolutionary complications
present, the patients from the core investigation batch were
divided into 3 homogeneous groups: group 1 - chronic gall-
stones and cholestatic cholemia (n = 35), group 2 - acute
lithiasic cholecystitis, cholangitis, and cholestatic cholemia
(n = 35), group 3 - acute biliary pancreatitis and cholestatic
cholemia (n = 35). The age of the patients varied between
51 and 72 years. The female/male ratio was estimated to
be 3/1. The criteria for including patients in the basic group
were the presence of gallstones in the complication phase,
associated with cholestatic jaundice, confirmed by diagnos-
tic parameters:

e clinical - history of gallstones or biliary colic at on-
set, presence of skin jaundice;

e paraclinical - laboratory characteristic tests - el-
evated values of serum bilirubin, specifically the
direct fraction, elevated values of alkaline phos-
phatase, elevated values of leukocytes, fibrinogen,
serum urea, amylase, as well as marked values of
ALAT; and imaging confirmation of gallstones and
the diameter of the main bile duct > of 0.8 cm.

Cases that met the stated criteria were included in the
study. Blood samples were collected during hospitalization
until the start of treatment and after biliary decompression.
Endogenous intoxication, ascertained by the values of pep-
tides with average mass (PAM), was determined according
to the procedure by Gabrielian N.I et al. (1984) [13]. The
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comparative evaluation of systemic OS in groups was per-
formed by assessing the correlation in the blood serum be-
tween the intensity of peroxidic oxidation of lipids (POL)
and the antioxidant potential (AP). The intensity of POL was
determined by the values of the final product of lipoperox-
idation - malonic dialdehyde (MDA), assessed according to
the procedure modified by Gudumac V. et al. (2010) [14].
The antioxidant potential was expressed by superoxide dis-
mutase (SOD) and catalase (CAT) values. SOD activity was
estimated according to the procedures modified by Gudu-
mac V., Tagadiuc O. et al. (2010) [15]. CAT activity was de-
termined according to the method modified by Baciu E. and
Nastas L. (1996) [16].

The data of each case were recorded in a standardized
form and processed using the operative methods of statis-
tical evaluation of the computer program Windows 2010
(GraphPad Software, Inc.) and Excel (Microsoft®, USA)
2010, Medcalc. The obtained results were compared and
reported in relation to the values of the parameters of the
control batch; also, the deviations of the values in the batch-
es were compared. The statistical analysis was performed
applying the Mean (M), Mean Error (m), Dispersion, Stan-
dard Deviation, Asymmetry (Skew), Coefficient of variation

Table 1. Survey data and results of laboratory parameters at hospitalization.
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(%), and T-Student statistic test. The discrepancy with the
margin of error <5% was considered statistically significant
(p < 0.05). For paired group comparisons, the ANOVA test
and the Tukey HSD test were used.

Results

The analysis of the examination results confirms the ho-
mogeneity of the groups depending on age and concomitant
pathologies, with an insignificant difference in group II [p
¢/1<0.05(t=2.55); pc/2>0.05(t=1.10); pc/3 <0.01 (t
= 2.84)]. The homogeneity of the groups is also with insig-
nificant deviations between groups I and II [p 1/2 > 0.05 (t
=1.64); p1/3<0.01 (t=4.55); p2/3<0.01 (t=3.31)]. An
earlier hospitalization of patients was highlighted in groups
IT and III, caused by the presence in these patients of the
painful, progressive inflammatory component, an import-
ant factor that contributes to the reduction of the duration
of jaundice until hospitalization with data of medium-grade
jaundice [p 1/2 < 0.001 (t=3.5); p1/3 < 0.001 (t=9.6); p
2/3 < 0.001 (t = 8.6)]. Survey data and results of laborato-
ry parameters in the study groups and the control group at
hospitalization are presented in Table 1.

Markers Con(t;‘ig%r)"“p (E;‘):‘;‘;)l (E;‘l‘;"s)z G(;T;%)?’ p1/2 p1/3 p2/3

Age 59.1¢1.12 64.2+1.65" 614+1.75™ 53.1+1.79" ‘t’:f.'gi 1’3:40..251 f:g_'gi
Duration of jaundice 0 4.44£0.38 3.19£0.19 1.480.06 "(:2'39;’)1 1)(:2(.)(?2)1 pgfgg)l
Temperature (°C) 37+0.5 37+0.5" 38+0.5"" 37+0.5"" (Ec):);)f) p;[g.OO)S (It):)fl(})ls)
ﬁlj];?;i“e phosphatase 149.8+12.4 881.14+78.3" 541.4+34.6™ 760.0£83.0" "(:2'3(_)8)1 é’:f_'g g) ‘(’;02'23
(T;tﬂokii/lli)r ubin 12.1%0.79 119.318.7" 78.555.3" 80.28+4.9° E’;&% E’;%% ?;%g“;’
?gric;t/’gimbi“ 42+0.06 88.2£6.7"" 56.2+4.2°" 54.8£3.4™ ‘(’;(i%; ‘(’:i% ]()::%,03?
ALAT (U/1) 19.5740.97 128.748.2° 207.1£12.1° 289.62+9.4° p(:f;)%l ?;01'3% p(i)-;l(:)l
Blood amylase (U/1) 34.57+1.4 37.9+1.9"" 431£2.3"" 164.9£9.7° E’:;'% IE’;Ol'gg 1(3;01'2%
Fibrinogen (U/L) 2.69+0.06 3.5240.1° 4.21£0.1" 4.43£0.17" (‘t’j.‘g;) (‘t’j.'gll) I(’;(;'%
Blood leukocytes (n) 6.23+0.23 7.51£0.31" 12.12+0.52" 10.24+0.43" (‘:g.'gll) é’:g‘fsl) é’:g_'%)
Neutrophil (n) 3.86£0.22 7.5£0.39™ 13.1£0.43™ 9.9+0.56™ (l:f.z(?sl) 18;%2% (lz:g_'g 11)
Urea (U/1) 6.23+0.21 6.56£0.24"" 7.0£0.21° 7.92+0.47" (‘z:f.'g% (13:3.'375) é’:f_'gg)
Creatinine (U/1) 68.8+1.19 81.0£3.5" 86.58+3.2" 82.17+2.8" (2:;).'375) (‘t’:g_'g 65) é’:f:g;’)

Note: p<0.05*; p<0.01**; p<0.001***; p>0.05**** - compared to the values of the control group; Group1 - chronic gallstones and cholestatic cholemia; Group 2
- acute lithiasic cholecystitis, cholangitis and cholestatic cholemia; Group 3 - acute biliary pancreatitis and cholestatic cholemia; p1/2 - compared to the values
of the group 1 to 2; p1/3 - compared to the values of the group 1 to 3; p2/3 - compared to the values of the group 2 to 3; ALAT - alanine aminotransferase;

t - test used to compare the means of two independent samples.

Examination of the levels of biochemical markers of
cholestasis reported a statistically significant difference in
all study groups compared to the control group, confirming

the existing homeostatic disturbances: alkaline phospha-
tase [p<0.001 (t=8.2); (t=3.9); (t="7.27)], direct bilirubin
[p<0.001 (t=12.5); (t=12.3); (t = 14.9)]. The comparative
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examination of parameters in groups shows an insignificant
difference of alkaline phosphatase in groups 1 and 3 [p >
0.05 (t = 1.06)] and direct bilirubin in groups 2 and 3 [p >
0.05 (t = 0.3)]. However, according to the examinations, the
severity of the liver disease is correlated with the markers
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of the inflammation syndrome - elevated values of fibrino-
gen, blood leukocytosis, neutrophils with a significant sta-
tistical difference (p < 0.001), more evident in groups 2 and
3 (Fig.1).
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Fig. 1. Correlation of biochemical parameters in various complications of gallstones associated with cholestasis.

Note: ALAT — alanine aminotransferase.
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Fig. 2 Comparative evaluation of PAM values at hospitalization.

Note: PAM - peptides with average mass.

Also, the degree of endotoxemia assessed at hospitaliza-
tion by PAM values was consistent with the inflammation
present in groups 2 and 3, reporting a statistically signif-
icant difference compared to the control group [p c/2 <
0.001(t=11.1); p¢/3 < 0.001(t = 11.07)], regardless of the
fact that the values of cholestasis markers in these groups
were lower (Fig. 2).

Using the ANOVA test for the comparison of groups also
confirmed a statistically significant difference with a p <
0.00001 for an F = 15.06988. The Tukey HSD test for pair-
wise group comparisons showed a negative Q with no sta-

L6 ]

tistical difference only in the comparison of group Il and III,
both with a marked inflammatory syndrome (Table 2).

MDA as the final product of lipid peroxidation, evalu-
ated at hospitalization, shows double marked values in all
groups, compared to the control group [p < 0.001 (t=10.7);
(t=10.9); (t=16.5)] (Fig. 3).

The ANOVA and Tukey HSD comparison test in paired
groups reported that in the presence of a marked lipoperox-
idation, regardless of the complication associated with gall-
stones, a negative Q is found without statistical difference in
all study groups, with minimal value disproportions (Table 3).
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Table 2. Pairwise Comparison of Endotoxemia (Tukey HSD Test). Table 3. Pairwise comparison of MAD in subgroups at hospitalization
Pairwise HSD .= 8.5102 Qs = 3.6554 (Tukey HSD test).

Comparison HSD ,=10.3447 Q. =4.4434 Pairwise HSD , =13.0262 Q,; =3.6554

C-Gr1l 21.31 Q=9.39 (p=.00000) comparison HSD  =15.8343 Q,, =4.4434

C-Gr.2 9.60 Q=4.23 (p=.01595) Gr.l-Gr2 5.03 Q=141 (p=.75078)
C-Gr3 12.89 Q=5.68 (p=.00044) Gr.1-Gr3 6.84 Q=192 (p=.52697)
Gr.1-Gr2 11.71 Q=5.16 (p=.00178) Gr.2 - Gr3 181 Q=0.51 (p =.98400)
Grl-Gr3 8.43 Q=3.71 (p=.04488) Note: HSD - honestly significant difference; Q negative - blue color;

_ _ Gr.1 - chronic gallstones and cholestatic cholemia; Gr. 2 - acute lithiasic
Gr.2 - Gr3 3.29 Q=145 (p=73573) cholecystitis, cholangitis, and cholestatic cholemia; Gr.3 - acute biliary
Note: HSD - honestly significant difference; Q negative - blue color; C - pancreatitis and cholestatic cholemia.

control group; Gr.1 - chronic gallstones and cholestatic cholemia; Gr. 2
- acute lithiasic cholecystitis, cholangitis, and cholestatic cholemia; Gr.3
- acute biliary pancreatitis and cholestatic cholemia.
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Fig. 3 Comparative evaluation of MDA values at hospitalization.
Note: MDA - malonic dialdehyde.
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Fig. 4 Correlation of MDA and PAM values at hospitalization.

Note: MDA - malonic dialdehyde; PAM - peptides with average mass; Gr.1 - chronic gallstones and cholestatic cholemia; Gr. 2 - acute lithiasic cholecystitis,
cholangitis, and cholestatic cholemia; Gr. 3 - acute biliary pancreatitis and cholestatic cholemia.
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The assessment in the study of the correlation of lipid
peroxidation with the degree of endogenous intoxication
reported a direct dependence of the increase in PAM param-
eters with the elevation of DAM (Fig. 4).

M 50D control

[l 50D at hospitalisation cronic cholesistitis

S0D at hospitalization in acute
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cholecistitis
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Antioxidant activity, assessed at hospitalization by super-
oxide dismutase and catalase values, shows a statistically sig-
nificant decrease in both SOD values [p < 0.001 (t=6.4); (t=
4.1); (t=5.7)] as well as CAT [p < 0.001 (t=6.7); (t=5.6); (t=
7.2)] in all groups, by 30-40% compared to the control group.

s

B CAT control

[ CAT at hospitalization cronic cholecistitis

m CAT at hospitalization in acute
cholecistitis
CAT at hospitalization in acute
1] -
pancreatitis

Fig. 5. SOD and CAT antioxidant activity at hospitalization.

Note: SOD - superoxide dismutase; CAT - catalase.

However, the ANOVA comparison test in paired groups
and the Tukey HSD Test showed a negative Q with a statis-
tically insignificant difference (p > 0.05), confirming that in
all complications, the antioxidant system is compromised
without major value differences (Table 4).

The correlation of endogenous liver intoxication with
the reaction of the pro- and antioxidant system character-
istic for various complications of gallstones associated with
cholestatic jaundice is presented in numerical values in Ta-
ble 5.

Table 4. Pairwise Comparison of SOD and CAT in groups at hospitalization (Tukey HSD Test).

Pairwise Comparison HSD = 239.0962 Qs =3.6554 Pairwise Comparison of HSD . =12.1089 Q,s =3.6554
of SOD HSD = 90.6385 Q,, =44434 CAT HSD , = 14.7192 Q,, =44434
Grl-Gr2 13.94 (p(i 1%;;8) Gr1-Gr2 0.47 (sz 1%;23)
Gr1-Gr3 16.40 (pg 1%;32) Grl-Gr3 0.47 Ufi ;%‘;gs)
Gr2 - Gr3 2.46 (pQ: fggggg) Gr2 - Gr3 0.01 (pg fo%gén

Note: SOD - superoxide dismutase; CAT - catalase; HSD - honestly significant difference; Q negative - blue color; Gr.1 - chronic gallstones and cholestatic
cholemia; Gr. 2 - acute lithiasic cholecystitis, cholangitis and cholestatic cholemia; Gr. 3 - acute biliary pancreatitis and cholestatic cholemia.

Table 5. Evaluation of the degree of endotoxemia and systemic oxidative stress in groups at hospitalization.

Control group Group 1 Group 2 Group 3
Markers (n=35) (n=35) (n = 35) (n=35) pl/2 pl/3 p2/3
MDA 4.62+0.27 11.12+0.53"™ 12.11 + 0.64™ 13.16+0.44™ (IZ:;),'S) (‘:3'861) (2:;),';)55)
SOD 1230.74+16.39 1096.97+27.4° 1060.91+21.05° 1057.44%25.2" (It’:f.'g% (‘t’:g’gg’) (5:8_'&5)
CAT 15.79+0.33 13.17£0.33" 13.27£0.14" 12.62+0.25™ (12:8.'395) ‘(’;01'_03‘;’ (It’:f_ff)
20.4+0.75™ 26.1640.71" 24.8140.57"
PAM 16.77+0.45 p<0.001 p<0.001 p<0.001 1&’;%% (‘t’ff’gg) (i’_)f'gg)
(t=4.1) (t=11.1) (t=11.07) = = =t

Note: *: p<0.05*; p<0.01**; p<0.001***; p>0.05**** — compared to the values of the control group; Gr.1 - chronic gallstones and cholestatic cholemia; Gr. 2 -
acute lithiasic cholecystitis, cholangitis, and cholestatic cholemia; Gr. 3 - acute biliary pancreatitis and cholestatic cholemia; MDA - malonic dialdehyde; SOD -
superoxide dismutase; CAT - catalase; PAM - peptides with average mass; p1/2 - compared to the values of the group 1 to 2; p1/3 - compared to the values of the
group 1to 3; p2/3 - compared to the values of the group 2 to 3; ALAT - alanine aminotransferase; t - test used to compare the means of two independent samples.
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Discussions

The liver has a wide variety of metabolic functions, due
to which liver dysfunction is associated with various clin-
ical-pathological sequelae. Dysregulation of liver metabo-
lism activates mechanisms that cause the accumulation of
toxic products and the installation of variable endogenous
intoxication in different pathologies [17]. The concept of
“endogenous intoxication” for a long time did not have a
biochemical substrate for research, which is why it could
not be measured quantitatively. Currently, several homeo-
stasis indicators and parameters are considered markers of
endogenous intoxication: bilirubin, transaminases, proteas-
es and their inhibitors, fibrinogen, haptoglobin, ceruloplas-
min, C-reactive protein, creatinine, urea, total protein lev-
els and parameters, proteinograms, ESR, cellular, humoral
characteristics, etc. However, the values of these indicators
are important only in complex with other criteria, which can
vary depending on the etiology of toxemia. It is impossible
to adequately assess the degree of intoxication based on one
of them, and defining all of them is very laborious and diffi-
cult from an economic point of view [8, 18]. Recent studies
have demonstrated that, as a universal biochemical marker
of EI, necessary to objectify the toxicity of a certain envi-
ronment, regardless of etiopathogenetic characteristics, the
level of “average molecules” can be considered. There is an
opinion that the level of PAM primarily reflects the degree of
altered protein metabolism and correlates with clinical and
laboratory prognostic criteria for metabolic disorders [19].
Characteristic for the mechanical jaundice syndrome, PAM
is considered the main group of endotoxins that determine
the development of endogenous intoxication. Possessing di-
verse biological activity and contributing to the inhibition
of enzyme systems, the disturbance of ionic membrane per-
meability, and the fixation and suppression of vitally nec-
essary protein synthesis processes, PAM induce the devel-
opment of endogenous intoxication, which, in the end, can
evolve into hepatocellular insufficiency with alterations in
the functions of various systems and organs [9, 19].

According to the results of our own research, the PAM
level in cholestatic cholemia, present in the complications of
gallstones, was increased in all groups, being more evidentin
the groups with the presence of acute inflammation (group
2) with an increase of 26.7%, and the enzymatic component
supporting inflammation (group 3) with a 22.5% increase.
Regardless of the presence of higher bilirubin parameters in
group 1, the PAM values reported a less significant increase
- only by 5.78%. These results are consistent with existing
literature data, which show a percentage of increase - 29.5-
39.7%, but without a specification characteristic of different
groups of complications [8, 19]. As arule, in the available lit-
erary sources, we found only the fact of increasing the PAM
level in the blood (plasma, erythrocytes) of patients with
mechanical jaundice, without differentiation in different
clinical groups.

Several studies report that the development of endog-
enous intoxication in liver diseases of different genesis is
largely due to a change in the ratio between lipid peroxida-
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tion products and the enzymes that cause their deactivation
[20]. The presence of an increased number of free radicals
can be considered as one of the triggering pathogenetic fac-
tors in the progression of pathological changes in the liver
in patients with cholestatic jaundice [12, 21].

The present study confirms massive lipoperoxidation
in all benign complications of gallstones associated with
cholestatic jaundice, showing an increase in MDA values as
the end product of peroxidation in all groups, being more
evident in the groups with the presence of the enzymatic
component supporting inflammation (group 3) - a 2.84-fold
increase compared to the values of the control group and in
the presence of acute inflammation (group 2) - a 2.6-fold
increase. MDA values in group I reported a 2.4-fold increase
over control group values. Also, the study confirmed the di-
rect dependence of the PAM and MDA ratio, which is higher
in patients with cholestatic jaundice and associated infec-
tious complications, being an indication for biliary decom-
pression as early as possible in these patients.

In various pathological conditions, including cholestatic
jaundice, the acceleration of the formation of free radicals
induces an imbalance between the prooxidant factors and
the protective antioxidant systems, in which the prooxidant
factors constitute a specific aggravating factor. The antioxi-
dant system (AS) has the function of limiting the excess of
free radicals in the body, acting preventively and creating
positions to stop the progression of the harmful effects of
free radicals [11, 22]. AS acts by maintaining the regulation
mechanisms of the pro- and antioxidant balance, favoring
conditions for the body to fight effectively in various patho-
logical situations, limiting injuries and their extension [10,
11, 22]. The balance between the prooxidant action of free
radicals and the level of antioxidants is essential to life and
characterizes the resistance capacity of an organism [23].

According to our own results, in gallstone cholestatic
jaundice, regardless of the type of condition, the antioxidant
system is mobilized from the first hours of the appearance of
the complication and the association of jaundice, but prooxi-
dant activity and endotoxemia are prevalent, contributing to
the inhibition of the antioxidant system. Antioxidant activi-
ty, assessed at hospitalization by superoxide dismutase and
catalase values, shows a statistically significant decrease in
all groups: group 1 - CAT < 16.7%, SOD < 10.9%; group 2
- CAT < 15.9%, SOD < 13.7%; group 3 - CAT < 20.1%, SOD
< 14.1%, compared to the control batch. The publications
on the subject do not present a valuable exposition of the
deviations of the investigated parameters in different com-
plications of gallstones associated with cholestatic jaundice
but mention the early inhibition of antioxidant activity in
the mechanical jaundice syndrome [12, 24].

Conclusions

The syndromic evaluation of liver activity in the compli-
cations of gallstones associated with cholestatic jaundice
reveals the elevation of the values of the parameter charac-
teristic for cholestasis and liver mesenchymal inflammation
syndromes, which have an impact on the evolution of liver

[9]
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synthesis function and liver cytolytic disorders. In estab-
lished cholestatic jaundice, there is an obvious activation
of lipoperoxidation processes, which contributes to the in-
crease of endogenous intoxication and early suppression of
antioxidant activity. There is a direct linear relationship in
the increase of prooxidant activity and the level of endog-
enous intoxication, in all complications of gallstones asso-
ciated with cholestatic jaundice, but being more elevated
in infectious complications, serving as an indication for an
early solution.
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