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ABSTRACT:   For many years, there has been a search for a set of biochemical parameters that could facilitate the assessment of severity, prog-
nosis, and administration of early and appropriate treatment in acute pancreatitis. Administration of treatment within the first 
48 hours since  admission is associated with many problems of distinguishing patients with a mild form of acute pancreatitis (AP) 
from those with a severe form of acute pancreatitis. 

  Study aim: To assess the relationship between the extent of change in the concentration of 10 selected biochemical indicators: 
amylase, lipase, total bilirubin, creatinine, uric acid, aspartate transaminase, alanine transaminase, glucose, magnesium, and 
iron and histopathological lesions in the pancreas within 2 and 6 hours since induction of AP. The selected time periods corre-
spond to the first and the second day of the disease in people, respectively.

  Material and methods: The experiments were conducted in 110 male Wistar rats weighing from 250 to 300 g. Experi-
mental animals were divided into three groups: Z – a group in which the ranges of the studied factors and histological 
structure were established; K – a group of animals operated on which were injected with 0.9% NaCl into the biliary-pan-
creatic duct; E – a group of animals operated on in which acute pancreatitis was induced by an injection of 5% sodium 
taurocholate into the biliary-pancreatic duct. Animals from the K and E groups were randomly assigned to one of five 
subgroups from which the material for biochemical and histological examinations was collected at 2 h and 6 h since the 
induction of AP. Whole pancreases were dissected for histological examinations, and the samples were dyed with he-
matoxylin and saturated alcoholic eosin solution. The degree of pancreatic lesions was assessed according to the Spor-
mann score. Quantitative variables were characterized by arithmetic means, standard deviations, medians, minimum 
and maximum values, and 95% CIs.  

  Results: In histological preparations from rats from the E group, after 2 hours, edematous lesions, neutrophilic infiltra-
tions in the pancreatic parenchyma, together with single petechiae started to appear and were observed. After 6 hours, 
the lesions became more intense, and minor foci of coagulation necrosis and minor foci of purulent inflammation in the 
fatty tissue appeared. Within 2 hours, statistically significant differences in the amount of four markers: creatinine, ALT, 
amylase, and magnesium were observed. After six hours, statistically significant differences in the amount of two mark-
ers: AST and glucose were seen. The correlations between histological assessments according to the Spormann scale 
and biochemical indicators were investigated, and it was observed that within 2 hours the intensity of pancreatitis in-
creased together with an increase in AST. In group K, within 6 hours, the intensity of inflammatory infiltration increased 
together with an increase in creatinine concentration (correlation coefficient 0.95; p=0.0138). In group E, in the period 
of 2 hours, lesion intensity in the form of inflammatory infiltration increased together with an increase in the AST level 
(correlation coefficient 0.90; p=0.0063) and an increase in the iron level (correlation coefficient 0.78; p=0.0399). In the 
same group and in the same period, an increase in the AST level (correlation coefficient 0.79; p=0.0343) was associated 
with an increase in lesion intensity in the form of ecchymoses. Inflammatory infiltration increased (correlation coef-
ficient -0.87; p=0.0117) within 6 hours, whereas the creatinine level decreased. Interesting results were obtained with 
the use of regression analysis – forward stepwise regression. In the period of 2 hours, if the creatinine level increased 
by 1, the intensity of lesions in acute pancreatitis decreased by 9.02, according to the Spormann score, while the other 
variables remained at a stable level. However, if ALT level increased by 1, the intensity of lesions in acute pancreatitis 
increased by 0.02, according to the Spormann score; and if the amylase level increased by 1, the intensity of lesions in 
acute pancreatitis increased by 0.01, according to the Spormann score, while the other variables remained at a stable 
level.

  Conclusions: Histopathological lesions occurred prior to changes in laboratory test results, whereas significant correlations 
with Spormann scores were seen in the case of changes in AST and creatinine levels. The study results confirm the fact that di-
agnostics in acute pancreatitis is very difficult and requires monitoring of many laboratory parameters. 
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INTRODUCTION

While assessment of the severity of acute pancreatitis (AP) is not 
very difficult, prognosing the severity of this disease has caused 
many problems. Knowing methods of early prognosing of acu-
te pancreatitis is essential, especially when choosing appropriate 
therapeutic management that can prevent systemic complications 
burdened with a high risk of death. It is still impossible to treat AP 
causally, but after nearly five decades, the diagnostics of AP has 
significantly improved. Severe AP develops in approximately 20% 
of patients with AP, and this is a group of patients at high-risk of 
pancreatic necrosis, which can lead to systemic complications cha-
racterized by mortality rates up to 30% [1]. Early and appropriate 
diagnosis, assessment of disease severity, and prognosing further 
development of AP are important elements in further therapy.

Acute pancreatitis prognosing systems have been developed and 
refined for many years in order to foresee the severity of the dise-
ase as early as possible. Three common assessment categories are 
universally used: biochemical markers, parameters of multiorgan 
assessment, and diagnostic imaging, which implies that progno-
sing the course of AP should be conducted by an interdisciplina-
ry team of specialists. 

Due to its availability and low price, amylase activity measure-
ment is a marker that is most commonly used for diagnosing AP. 
However, low sensitivity and specificity as well as the necessity 
to perform the measurement within 48 to 72 hours since the on-
set of symptoms, when amylase concentration is the highest, are 
disadvantages of amylase measurement. False positive and false 
negative results that appear during amylase activity measurement 
can become problematic when diagnosing acute pancreatitis. In-
vestigating amylase activity levels is useful at the initial stage of 
the disease and is weakly correlated with its severity. Lipase is 
characterized by higher sensitivity and specificity, and its peak ac-
tivity is observed within 4-8 hours since the onset of symptoms, 
whereas its concentration remains increased for 1-2 weeks [2]. 
However, increased amylase and lipase levels are not correlated 
with the severity of AP.

Lipase, whose half-life in serum (7-13 hours) is longer than that of 
amylase (2 hours), has also higher sensitivity and specificity than amy-
lase [3, 4, 5]. Increased serum concentrations of lipase and amylase 
in the course of AP are observed during the first 4-8 hours, and the 
peak values appear after 24 hours, then the concentrations return 
to normal levels after 2-4 days (amylase) and after 8-14 days (lipase) 
[6]. Increased lipase concentrations are more specific for AP than 
increased amylase concentrations. Amylase and lipase concentra-
tions do not play a role either in the assessment of mild, moderate, 
or severe form of the disease or in predicting the complications or 
prognoses in the case of already diagnosed AP [7]. Both amylase and 
lipase measurements are generally common and can be rapidly ob-
tained in hospital practice. A sudden increase in the concentration 
of liver enzymes in acute biliary pancreatitis at the beginning of the 
disease, followed by a rapid decrease in their concentration within 
1-2 days, is a very characteristic phenomenon. The assessment of 
bilirubin concentration is one of the most reliable tests that enable 
to differentiate gallstone-related acute pancreatitis from other causes 
of AP. However, it was observed that in 10-15% of patients diagno-
sed with acute pancreatitis of the biliary etiology, bilirubin concen-
tration was within normal limits on admission [8]. Increments in 

concentrations of total bilirubin, alkaline phosphatase, and trans-
aminases can occur in the case of blockage of the ampulla of Vater 
by gallstones and an increase in the pressure in the bile ducts. One 
of the most reliable laboratory tests, aimed at differentiating the 
biliary etiology from other causes of AP, is the assessment of total 
bilirubin concentration. Usually, when it is more than two-fold hi-
gher than the upper limit of normal, it indicates the biliary etiology 
of acute pancreatitis [9, 10]. Increased uric acid concentration can 
occur, among others, during rapid tissue breakdown, gout, impaired 
uric acid excretion by kidneys in kidney failure, nongaseous acido-
sis, or hypothyroidism. In patients with severe AP, an increase in 

Fig. 1.  Balser’s fatty necrosis. Petechial hemorrhages in the fatty tissue. Purulent 
inflammation in the peripancreatic fat. H&E stain. Microscope magnification 
200x.

Fig. 2.  Macroscopic changes of the abdominal organs. Numerous abscesses and 
adhesions.

Tab. I. Score on the Spormann scale in individual groups. 

GROUP SCORE RANGE FOR AN INDIVIDUAL 
HISTOLOGICAL ASSESSMENT

TOTAL 
SCORE

Z 

0 points 0 

K (control) 
NaCl 

2h 0 points 0 

6h from 0 to 3 points 8 

E (experimental) 
taurocholate 

2h from 2 to 7 points 32 

6h from 5 to 12 points 63 
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K (35 animals) – a group of animals operated on which were in-
jected with 0.9% NaCl into the biliary-pancreatic duct. 

E (60 animals) – a group of animals operated on, in which acu-
te pancreatitis was induced by an injection of 5% sodium tauro-
cholate, at a dose of 0.1 ml/100 g of body weight, into the biliary-
-pancreatic duct. 

Animals from the K and E groups were randomly assigned to one of 
five subgroups from which the material for biochemical and histo-
logical examinations was collected after 2 h and 6 h since the induc-
tion of AP. A total of 110 animals were used in the experiment, among 
which 95 animals were operated on and 15 animals were not operated 
on. Acute experimental pancreatitis was induced by the Heinkel and 
Aho’s method, with the use of sodium taurocholate. Whole pancreases 
were dissected for histological examinations. The samples were dyed 
with hematoxylin and saturated alcoholic eosin solution (according 
to Bagiński). The preparations were evaluated and photographed un-
der light microscope. The extent of pancreatic lesions was evaluated 
according to the scale of Spormann et al. [14, 15]

creatinine concentration above 2.8 ± 0.3 mg/dl was one of the risk 
factors associated with death [11, 12, 13]. 

MATERIAL AND METHODS

The aim of this study was to assess the relations between the extent 
of change in the concentration of selected biochemical indica-
tors in serum and histological lesions that occur in the pancreas 
2 and 6 hours since the induction of AP. Amylase, lipase, creati-
nine, uric acid, and bilirubin were selected to analyze the chan-
ge in their concentration. It was attempted to assess the relation 
between the changes in concentrations of laboratory indicators 
and the appearance of histological lesions in the pancreas based 
on Spormann scores. The experiments were conducted in male 
Wistar rats (weighing from 250 to 300 g), which were divided 
into three groups:

Z (15 animals) – a group of animals not operated on, in which the 
ranges of studied factors and histological structure were established.

Tab. II.  Comparable characteristics of biochemical markers in the control group after NaCl administration and in the experimental group after taurocholate administration in the 
period of 2 hours.  

 
CONTROL GROUP EXPERIMENTAL 

GROUP CONTROL GROUP EXPERIMENTAL 
GROUP

(K) (E) p (K) (E) p

CREATININE LIPASE

standard deviation 0.40 ±0.03 0.65 ±0.24 t=-2.67 standard deviation 308.60 ±313.36 458.00 ±192.38 t=-1.03

range 0.35-0.42 0.38-1.02 p=0.0357 range 61.00-721.00 195.00-753.00 p=0.3277

median 0,41 0,7 median 129 447

95%CI [0.36; 0.44] [0.42; 0.87] 95%CI [0.00; 697.69] [280.08; 635.92]

Uric  acid Amylase

standard deviation 1.08 ±0.46 1.31 ±0.59 t=-0.73 standard deviation 1651.80 ±778.48 3295.57 ±689.40 Z=-2.44

range 0.72-1.72 0.69-2.07 p=0.4814 range 1124.00-2974.00 2706.00-4782.00 p=0.0149

median 0,84 1,08 median 1 216,00 3 111,00

95%CI [0.52; 1.65] [0.77; 1.86] 95%CI [685.19; 2618.41] [2657.98; 3933.16]

Total bilirubin Glucose

standard deviation 0.07 ±0.05 0.16 ±0.08 t=-2.11 standard deviation 135.20 ±24.10 135.71 ±60.72 Z=0.89

range 0.01-0.12 0.08-0.33 p=0.0610 range 102.00-160.00 106.00-273.00 p=0.3718

median 0,06 0,15 median 143 115

95%CI [0.01; 0.13] [0.08; 0.23] 95%CI [105.28; 165.12] [79.56; 191.87]

ASPAT Iron

standard deviation 390.80 ±242.11 819.71 ±902.49 Z=-0.65 standard deviation 145.80 ±11.34 145.57 ±32.33 t=0.01

range 180.00-733.00 120.00-2 807.00 p=0.5160 range 130.00-157.00 109.00-199.00 p=0.9883

median 286 507 median 151 147

95%CI [90.18; 691.42] [0.00; 1654.37] 95%CI [131.71; 159.89] [115.67; 175.47]

ALAT Magnesium

standard deviation 128.20 ±42.27 428.00 ±147.09 Z=-2.76 standard deviation 1.34 ±0.18 1.56 ±0.15 t=-2.32

range 102.00-203.00 258.00-712.00 p=0.0058 range 1.14-1.59 1.40-1.85 p=0.0426

median 110 397 median 1,27 1,53

95%CI [75.72; 180.68] [291.96; 564.04] 95%CI [1.12; 1.56] [1.42; 1.69]
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STATISTICAL ANALYSIS

All statistical analyses were conducted with the use of StatSoft 
Inc. software (2011). Quantitative variables were characterized 
by arithmetic means, standard deviations, medians, minimum 
and maximum values (range), and 95% CIs (confidence interval). 
Confidence intervals were presented for arithmetic means. Qu-
antitative variables were presented as frequencies and percent 
values (percentage). In order to verify whether the quantitative 
variables had normal distribution, the Shapiro-Wilk W test was 
applied. The Levene’s (Brown-Forsythe) test was used to verify 
the hypothesis of equal variances. Significance of differences be-
tween both groups (independent variables model) was assessed 
with significance tests: the Student’s t-test or the Mann-Whitney 
U test. Significance of differences between more than two gro-
ups was assessed by the F test (ANOVA) or the Kruskal-Wallis 
test. In the case of obtaining statistically significant differences 
between the groups, post hoc tests were applied. In the case of 
a model with two dependent variables, the Student’s t-test or 
the Wilcoxon signed rank test was used. In order to assess the 
strength and direction of relationships between the variables, 

Tab. IV.  Correlation between histological appearance, as assessed on the Spormann 
scale, and markers in the period of 2 hours and 6 hours (R-correlation 
coefficient, p-coefficient).

 

CONTROL 
GROUP

EXPERIMENTAL 
GROUP

CONTROL 
GROUP

EXPERIMENTAL 
GROUP

K 2H E 2H K 6h E 6h

  R p R p R p R p

Creatinine - - -0,65 0,1106 0,87 0,0539 0,3 0,5185

Uric acid - - -0,04 0,9383 -0,67 0,2189 0,41 0,3639

Total bilirubin - - 0,2 0,6672 0,1 0,8696 0,15 0,7489

ASPAT - - 0,87 0,0103 -0,21 0,7406 -0,33 0,4647

ALAT - - 0,36 0,4226 -0,21 0,7406 -0,41 0,3639

Lipase - - -0,67 0,0976 0,1 0,8696 0,11 0,8124

Amylase - - -0,35 0,4478 -0,21 0,7406 0,04 0,9371

Glucose - - -0,69 0,0856 -0,21 0,7406 0,04 0,9371

Iron - - 0,6 0,1543 -0,1 0,8696 0,24 0,5994

Magnesium - - -0,56 0,1875 0,76 0,1333 0,04 0,9366

Tab. III.  Comparable characteristics of biochemical markers in the control group after NaCl administration and in the experimental group after taurocholate administration in 
the period of 6 hours.

 
CONTROL GROUP EXPERIMENTAL GROUP

 
CONTROL GROUP EXPERIMENTAL GROUP

(K) (E) P (K) (E) P

CREATININE       LIPASE      

standard deviation 0.58 ±0.10 0.52 ±0.09 t=1.06 standard deviation 126.00 ±139.45 220.71 ±153.05 Z=-1.46

range 0.46-0.69 0.37-0.61 p=0.3138 range 43.00-368.00 53.00-496.00 p=0.1439

median 0,54 0,52   median 49 177  

95%CI [0.46; 0.70] [0.44; 0.60]   95%CI [0.00; 299.15] [79.17; 362.26]  

Uric acid       Amylase      

standard deviation 1.31 ±0.26 1.08 ±0.13 t=2.03 standard deviation 1690.80 ±737.80 1354.43 ±786.71 Z=1.14

range 1.06-1.76 0.90-1.24 p=0.0694 range 1113.00-2847.00 707.00-3 045.00 p=0.2556

median 1,24 1,08   median 1 395,00 1 111,00  

95%CI [0.99; 1.64] [0.96; 1.20]   95%CI [774.70; 2606.90] [626.84; 2082.02]  

Total bilirubin       Glucose      

standard deviation 0.15 ±0.05 0.21 ±0.16 t=-0.80 standard deviation 95.20 ±27.53 52.14 ±11.13 t=3.79

range 0.11-0.23 0.05-0.49 p=0.4406 range 68.00-141.00 35.00-69.00 p=0.0036

median 0,14 0,14   median 91 52  

95%CI [0.10; 0.21] [0.07; 0.36]   95%CI [61.02; 129.38] [41.85; 62.43]  

ASPAT       Iron      

standard deviation 271.80 ±38.92 482.57 ±96.44 t=-5.22 standard deviation 111.20 ±42.98 79.29 ±16.91 t=1.58

range 207.00-305.00 390.00-622.00 p=0.0007 range 66.00-165.00 60.00-110.00 p=0.1772

median 284 463   median 114 82,001  

95%CI [223.48; 320.12] [393.38; 571.76]   95%CI [57.83; 164.57] [63.65; 94.92]  

ALAT       Magnesium      

standard deviation 135.80 ±57.85 285.43 ±198.15 Z=-1.87 standard deviation 1.36 ±0.58 1.52 ±0.14 Z=0.16

range 80.00-223.00 142.00-712.00 p=0.0618 range 0.33-1.79 1.36-1.76 p=0.8710

median 142 195   median 1,54 1,57  

95%CI [63.97; 207.63] [102.17; 468.69]   95%CI [0.63; 2.09] [1.39; 1.66]  
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6h between the experimental group and the control group. In the 
period of 2 hours, statistically significant differences were obse-
rved for creatinine, ALT, amylase, and magnesium. In the experi-
mental group (E), creatinine, ALT, amylase, and magnesium were 
significantly higher than in the control group (K). In the case of 
other biochemical indicators, no statistically significant differen-
ces between the groups were observed. The results are presented 
in Table 2.

In the period of 6 hours, statistically significant differences were 
observed for glucose and AST. In the experimental group (E), 
glucose concentration was significantly lower, whereas AST 
concentration was significantly higher than in the control gro-
up (K). No statistically significant differences between the gro-
ups were observed for other biochemical indicators. The results 
are shown in Table 3.

correlation analysis was applied, and Pearson’s correlation coef-
ficients or Spearman’s correlation coefficients were calculated. 
Regression analysis, forward stepwise regression and backward 
stepwise regression, was used to find sets of statistically signifi-
cant markers which influence the appearance of lesions in acute 
pancreatitis. The level of statistical significance for all calcula-
tions was set at p=0.05.

RESULTS

In the experiment, after 2 hours, inflammatory infiltrations conta-
ining eosinophils and neutrophils were observed.  After 6 hours, 
fatty tissue necrosis was seen. Minor foci of fatty tissue necrosis 
were also observed in the animals from the K group, but ecchy-
moses in the pancreatic gland were not noted. In the K group after 
NaCl injection, foci of purulent inflammation in the pancreas and 
fatty tissue, minor foci of Balser’s necrosis, and ecchymoses ap-
peared (fig. 1). 

More intense lesions were observed in the E group, in which 2 
hours after sodium taurocholate administration, foci of purulent 
inflammation and minor ecchymoses in the fatty tissue as well as 
inflammatory foci with granulocytes in the pancreatic parenchy-
ma were visible. After 6 hours, the lesions became more intense 
and foci of fatty tissue necrosis and hemorrhagic necrosis beca-
me larger (fig. 2).

In order to assess histological lesions, the scale developed by Spo-
rmann et al., taking into account edema, inflammatory infiltration, 
fatty tissue necrosis, glandular necrosis, and ecchymoses was used 
[14, 15]. Points were assigned to each lesion type, depending on 
the intensity. In the experiment, the total score on the Spormann 
scale was higher in group E than in group K, which suggests the 
presence of intense histological lesions in animals receiving so-
dium taurocholate. The results are shown in Table 1.  

The obtained results were subjected to statistical analysis, compa-
ring the data for the individual biochemical indicators at 2h and at 

Tab. V.  Correlation between histological appearance, as assessed on the Spormann scale, and lesion markers (inflammatory infiltration and ecchymoses) in the control group (K) 
after NaCl injection and in the group after taurocholate injection (R-correlation coefficient, p-coefficient).

CHANGE: INFLAMMATORY INFILTRATION CHANGE: INFLAMMATORY INFILTRATION CHANGE: ECCHYMOSES

CONTROL GROUP K (NACL) EXPERIMENTAL GROUP E (TAUROCHOLAN) EXPERIMENTAL GROUP E (TAUROCHOLAN)

K 2h K 6h E 2h E 6h E 2h E 6h

R p R p R p R p R p R p

Creatinine - - 0,95 0,0138 -0,42 0,3503 -0,87 0,0117 -0,16 0,7349 -0,09 0,8494

Uric acid - - -0,63 0,2522 0,36 0,4296 -0,43 0,3318 0,16 0,7349 0,4 0,3728

Total bilirubin - - 0,01 1 0,18 0,7005 -0,07 0,8767 0,47 0,2822 0,34 0,4597

ASPAT - - 0,01 1 0,9 0,0063 -0,14 0,7575 0,79 0,0343 -0,4 0,3728

ALAT - - 0,01 1 -0,12 0,7985 0,01 1 0,63 0,1275 -0,45 0,3165

Lipase - - 0,01 1 -0,72 0,0697 -0,58 0,1747 -0,47 0,2822 -0,04 0,9245

Amylase - - -0,32 0,6042 -0,3 0,5151 -0,43 0,3318 -0,47 0,2822 -0,04 0,9245

Glucose - - -0,32 0,6042 -0,3 0,5151 0 1 -0,47 0,2822 0,04 0,9245

Iron - - 0,01 1 0,78 0,0399 0,07 0,8767 0,32 0,4896 0,54 0,2115

Magnesium - - 0,7 0,1854 -0,48 0,2779 -0,15 0,7554 -0,16 0,7349 0,27 0,5586

Tab. VI.  Regression analysis results – forward stepwise regression and backward 
stepwise regression.

  REGRESSION ANALYSIS. 
PROGRESSIVE STEPWISE METHOD.

REGRESSION ANALYSIS. 
BACKWARD STEPWISE METHOD.

  2 GODZ. 6 GODZ. 2 GODZ. 6 GODZ.

  b p b p b p b p

Intercept - - - - - - - -

Creatinine -9,02 0,0053 - - - - - -

Uric acid - - - - - - - -

Total 
bilirubin - - - - - - - -

ASPAT - - - - - - 0,02 0,0058

ALAT 0,02 0,0039 - - 0,01 0,0011 - -

Lipase - - - - - -

Amylase 0,01 0,0422 - - - - - -

Glucose - - - - - - - -

Iron - - - - - - - -

Magnesium - - - - - - - -
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well as the necessity to perform the measurement within 48 to 72 
hours since the onset of symptoms, when amylase concentration 
is the highest, are disadvantages of amylase measurement. False 
positive and false negative results that appear during amylase ac-
tivity measurement can become problematic during diagnostics 
of acute pancreatitis. Investigating amylase activity level is useful 
at the initial stage of the disease and is weakly correlated with its 
severity. Lipase is characterized by higher sensitivity and speci-
ficity, and its peak activity is observed within 4-8 hours since the 
onset of symptoms, whereas its concentrations remain increased 
for 1-2 weeks [2]. However, increased amylase and lipase levels are 
not correlated with the severity of AP. Systems used for the eva-
luation of severity of AP, such as Ranson, Glasgow, or APACHE 
II scales, do not predict the development of the disease, but only 
evaluate the degree of its intensity. Additionally, they require mul-
tiple measurements and are not precise during the first 48 hours 
since the onset of symptoms. 

Changes in the model used in the experiment are strongly in-
fluenced by the concentration and pressure of substances in-
troduced to the pancreatic ducts. Acute pancreatitis induced 
in such a way is characterized by a rapid course of pathologi-
cal processes. The induced lesions, such as edema, necrosis, 
or hemorrhagic lesions are similar to those caused by choleli-
thiasis [17, 18]. 

A statistically significant decrease in iron concentration was ob-
served in the period of 2 h and 6 h. Increased iron concentrations 
in serum and pancreatic tissues in experimental AP are associated 
with oxidative damage of the pancreas. An increase in uric acid 
concentration was noted at 6 hours. Necrosis occurs more often 
in AP of the alcoholic etiology than in other etiologies [19]. ALT 
is one of the predictive factors – its higher concentrations are pro-
gnostic for mild forms of acute pancreatitis. Higher ALT concen-
trations are more often observed in AP of biliary etiology than in 
AP of the alcoholic etiology [20].

CONCLUSIONS

Histopathological lesions occurred prior to changes in labora-
tory test results, and significant correlations with Spormann 
scores were seen with respect to changes in AST, creatinine, 
and iron levels. In the experiment, the total score on the Spo-
rmann scale in the experimental subgroups (E) was higher 
than in the control group (K), which indicates the presence of 
more intense histological lesions in animals receiving sodium 
taurocholate. Histological lesions characteristic for AP, such 
as edema, inflammatory infiltration, fat tissue necrosis, glan-
dular necrosis, and ecchymoses were investigated in the expe-
riment. Inflammatory infiltration increased at 6 hours, which 
was associated with an increase in creatinine concentration in 
the control group, and at 2 hours, which was accompanied by 
an increase in iron and AST concentrations in the experimen-
tal group. A decrease in creatinine concentration at 6 hours in 
the experimental group evoked an increase in inflammatory 
infiltrations. An increase in AST concentration within 2 hours 
caused increased intensity of ecchymoses in the experimental 
group. The presented study results confirm the fact that dia-
gnostics of acute pancreatitis is very difficult and requires mo-
nitoring of many laboratory parameters.

There was no statistically significant correlation between the in-
tensity of pancreatitis and the studied markers, except for AST, 
in the period of 2 hours in both groups. In the experimental 
group (E), the intensity of pancreatitis increased together with 
an increase in AST concentration (correlation coefficient 0.87; 
p=0.0103). There were no statistically significant correlations 
between the intensity of pancreatitis and the concentration of 
markers in the period of 6 hours in both groups. The results are 
shown in Table 4. 

In the experiment, individual histological lesions characteristic for 
AP such as edema, inflammatory infiltration, fatty tissue necro-
sis, glandular necrosis, and ecchymoses were investigated. In the 
control group (K), in the period of 6 hours, intensity of inflamma-
tory infiltration increased together with an increase in creatinine 
level (correlation coefficient 0.95; p=0.0138). In the experimental 
group (E), in the period of 2 hours, together with an increase in 
AST concentration (correlation coefficient 0.90; p=0.0063) and 
iron concentration (correlation coefficient 0.78; p=0.0399), the 
intensity of lesions in the form of inflammatory infiltration incre-
ased. In the period of 6 hours, inflammatory infiltration increased 
together with a decrease in creatinine concentration (correlation 
coefficient -0.87; p=0.0117). In the experimental group, in the pe-
riod of 2 hours, the intensity of lesions in the form of ecchymoses 
increased together with an increase in AST concentration (corre-
lation coefficient 0.79; p=0.0343). No statistically significant cor-
relations between markers and lesions such as edema, fatty tissue 
necrosis, and glandular necrosis were observed in the control and 
experimental groups.  The results are shown in Table 5.

In regression analysis, forward stepwise regression and backward 
stepwise regression were applied in order to find such a set of 
markers that has an impact on the intensity of lesions in acute 
pancreatitis. In the period of 2 hours, if creatinine increased by 1 
point, the intensity of lesions in acute pancreatitis decreased by 
9.02 points on the Spormann scale, while the other variables re-
mained at a stable level.

In the period of 2 hours, if ALT level increased by 1, the intensity 
of lesions in acute pancreatitis increased by 0.02 on the Spormann 
scale, while the other variables remained at a stable level. If amyla-
se level increased by 1, the intensity of lesions in acute pancreatitis 
increased by 0.01 on the Spormann scale, while the other variables 
remained at a stable level. If ALT level increased by 1, the inten-
sity of lesions in acute pancreatitis increased by 0.01 on the Spo-
rmann scale, while the other variables remained at a stable level.

In the period of 6 hours, if AST level increased by 1, the intensity of 
lesions in acute pancreatitis increased by 0.02 on the Spormann 
scale, while the other variables remained at a stable level. 

Regression analyses results are presented in Table 6.

DISCUSSION

For many years, there has been a search for a set of biochemical 
parameters that would facilitate rapid assessment of the severity 
of acute pancreatitis. Due to its availability and low price, amyla-
se activity measurement is a marker that is used most common-
ly for diagnosing AP. However, low sensitivity and specificity as 
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