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Abstract OBJECTIVES : Our aim was to evaluate whether some biochemical parameters 
in the blood serum can establish and discriminate pain intensity of different 
etiology.  METHODS : Three groups of patients hospitalised at the Department 
of Surgery have been investigated: 1) the patients without pain but with the 
indicated surgical treatment, 2) the patients with acute pancreatitis, which 
represents severe pain of the visceral type, and 3) the patients with fractures 
of upper or lower extremities, which represented acute somatic pain. Whole 
serum proteins, albumin, C-reactive protein, glucose, total cholesterol, LDL-
cholesterol, HDL-cholesterol, triacylglyceroles (triglycerides), apolipoprotein-B 
and electrophoretic levels of α-lipoprotein, β-lipoprotein and pre-β-lipoprotein 
were analysed immediately after the first clinical inspection in the hospital and 
then 30 days after treatment.  RESULTS : The intensity of pain estimated by 
the visual analogue scale (VAS) was higher in patients with acute pancreatitis 
than in patients with fractures. In both diagnoses during persisting pain, the 
products of lipid metabolism such as triacylglyceroles and HDL-cholesterol 
were enhanced together with glucose levels. Electrophoretic measurements, 
revealed higher levels of β-lipoproteins in fractures, and increased values of 
pre-β-lipoproteins and α-lipoproteins in both groups of patients suffering 
from pain. After 30 days of treatment some indicators decreased, but when 
compared with normal values, they were still higher, especially in patients 
with pancreatitis (HDL-cholesterol, triacylglyceroles, pre-β-lipoprotein). In 
control patients without pain symptoms, an increase of LDL cholesterol, 
triacylglyceroles and β-lipoprotein were observed during their stay in hospital, 
which may be considered to be due to hospitalisation stress per se. Acute stress 
generally influences glucose levels so that their increase cannot be considered as 
a specific marker of pain intensity. CONCLUSIONS: It may be concluded from our 
investigation, that the biochemical composition of the blood serum is changing 
during painful states, although the question still remains open to what extent 
these changes reflect the pain intensity and to what extent they may modulate 
the perception of pain.
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Introduction

There are no rapid and objective methods of as-
sessing pain intensity, however, several attempts have 
been proposed including electrophysiological [1] and 
imaging methods [2] or pupillometry [3]. The rou-
tinely used methods are based on psychological ques-
tionnaires [4] and on the measurements of subjective 
feeling of pain represented by the visual analogue scale 
(VAS) [5].

It was shown in our previous animal experiments, 
that the biochemical spectrum of blood serum is 
changing during nociceptive stimulation [6, 7, 8]. In 
our model of neuropathic pain, the rats were stimu-
lated on five consecutive days by clamping of their 
hind limbs. Analyses of the blood showed that after 
such a single acute stimulation, the HDL-cholesterol, 
triacylglycerols, glucose and free fatty acids were in-
creased. The level of total cholesterol was not changed, 
however, the LDL-cholesterol level increased during 
repeated long-lasting stimulation, while the level of 
HDL-cholesterol decreased [8]. We hypothesized on 
the basis of these results, that the observed increase of 
blood serum components might be the result of a non-
specific stress effect of acute pain perception.

Pain is the leading symptom in chronic [9] as well as 
in acute pancreatitis and the pathophysiological mech-
anisms involved have been recently studied. The pain 
in chronic pancreatitis is related to NK-1 receptors and 
to other known neurotransmitters such as substance 
P and the calcitonine gene-related peptide [10]. The 
nociceptive signals from pancreas are also transmit-
ted through the dorsal column pathway, but this is not 
the only route for the nociceptive information from the 
pancreas [11].

Fractures could be considered as a possible model of 
acute and postoperative pain and stress [12] because of 
the similarity in neuroendocrine as well as metabolic 
responses to surgery, e.g. hyperglycemia, increased 
synthesis of acute-phase proteins and increased lipoly-
sis and oxidation of fats.

In this paper we discuss some changes of different 
biochemical parameters of blood serum constituents 
obtained in animal experiments and compared them 
with the results obtained in man during different pain-
ful states.

 

Materials and Methods

The examinations were performed in three groups 
of patients:
1) The first group represented 10 patients from the 

Department of Surgery without declared painful 
symptoms. Their diagnoses concerned a large scale 
of ordinary symptoms and diseases (thromboses, 
hernias, varices etc.). The average age was 50.2 ± 7 
years, the height 178 ± 8.2 cm, and the weight 84.1 
± 9.6 kg (means ± SD).

2) The second group consisted of 10 patients with a 
first attack of acute pancreatitis. The average age 

was 45.5 ± 4.3 years, the height 178.3 ± 5.5 cm, 
and the weight 93.3 ± 11.8 kg. 

3) The third group comprised 10 patients with frac-
tures of lower or upper extremities with an average 
age of 45.7 ± 7.5 years. Their height and weight 
were not measured because of the character of 
their affliction. 

Patients without pain were not treated by any an-
algesics; they only used the drugs for their primary 
diseases. The patients with acute pancreatitis received 
500 ml 0.9% NaCl with Dolsin in doses of 50–100 mg. 
If necessary, they received either Dolsin or NSAID an-
algesics only. The patients with fractures immediately 
received 100 mg of Dolsin i.m. on admission and after 
transfer to the patient`s ward further 100 mg of tra-
madol were injected i.m.. Before the operation, Dolsin 
was administered as premedication in the dose of 1 
mg/kg and the second day after the operation they re-
ceived doses of 50 mg i.m. every 6 hours. Subsequently 
the patients received only tramadol until their subjec-
tive pain symptoms disappeared. The blood samples 
were withdrawn from all patients immediately on ad-
mission and before the administration of any drugs.

In all three groups of patients, the biochemical data 
were analyzed twice – immediately after admission 
and 30 days after the treatment. The assessment of the 
biochemical spectrum in blood serum included: total 
cholesterol, HDL and LDL – cholesterol, triacylglyc-
erols (triglycerides), total protein, albumin, glucose, 
C-reactive protein, apolipoprotein B, α-lipoprotein, β-
lipoprotein and pre-β-lipoprotein. The serum albumin 
levels were determined using bromocresol purple. To-
tal serum proteins were estimated by Roche kits based 
on the reaction of the biuret reagens with copper ions. 
Glucose was determined using the enzymes on the 
principle of the reaction catalysed by hexokinase, and 
cholesterol was essayed enzymatically using cholester-
oloxidase and peroxidase sets (Sentinel). HDL-choles-
terol was determined by the direct enzymatic methods 
using cholesteroloxidase and peroxidase sets (Roche) 
and LDL-cholesterol and apolipoprotein B were esti-
mated turbidimetrically by the Roche set. CRP was 
determined using the imunoturbidimetric set (Orion 
Diagnostic). All biochemical analyses were performed 
on the analyzer Hitachi 911. The lipoproteins were se-
lected electroforetically on hydrogels (agarose, Sebia) 
and determined densitometrically using the densitom-
eter Preference (Sebia).

The intensity of pain was measured twice; in the 
acute phase at the beginning on admission and one 
week later, using the visual analogue scale (VAS) 
method with a 100 mm horizontal scale. All patients 
were discharged from hospital after one month of 
treatment.

The differences between the groups before and af-
ter treatment were tested by the analysis of variance 
(ANOVA) with repeated measures. Three diagnostic 
groups represented the between subject variables (fac-
tor group), the first and the second blood examination, 
with and without pain, represented repeated measures 

Blood serum changes in patients with pain during bone fractures and acute pancreatitis
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of the within subject variables (factor treatment). The 
changes of biochemical parameters at the beginning of 
hospitalization and 30 days after treatment were com-
pared by paired two-tailed Student’s t-test. All data 
are presented as mean ± SD.

Results 

Albumin: No difference was found between 
the groups with pain (pancreatitis vs. fractures 
F(1,27)=1.30,p=0.2642). The serum albumin of both 
groups with pain was significantly higher then in 
control group but it was still within the physiological 
range. In neither group was the amount of albumin 
changed during the followed period (F(1,27)=0.27, 
p=0.6046).

Total protein: The statistically significant differ-
ence between the groups (F(2.27)=9.04, p=0.001) is 
due to the lower amount of total protein in the control 
group. The higher level in patients with fractures 

compared with pancreatitis is marginally significant 
(F(1,27)=3.83, p=0.0606). There was no difference 
found between the first and second determination af-
ter one month (F(1,27)=0.07, p=0.7876).

Total cholesterol: There was no difference be-
tween the groups (F(2,27)=1.60, p=0.22), however, 
both factor treatment (F(1,27)=18.85, p=0.0002) and 
the interaction group x treatment (F(2,27)=15.83, 
p<0.0001) are significant. Total cholesterol is in-
creased only in fractures immediately after injury and 
these become normalized after 30 days (from 7.61 to 
5.75 mmol/l, p<0.0001). However, it is not increased at 
the beginning of pancreatitis (Fig. 1A).

LDL cholesterol: A significant difference was 
observed between the different groups of patients 
(F(2,27)=7.31, p=0.0029); both in pancreatitis (3.21 ± 
1.42 mmol/l; F(1,27)=5.33, p=0.0288) and in fractures 
(4.0 ± 1.91 mmol/l; F(1,27)=14.4, p=0.0008) the levels 
were significantly higher than in controls (1.99 ± 1.77 
mmol/l, Fig.1B). After treatment, both in the group 
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Table 1. Means ± S.D. of plasma levels of biochemical parameters in control group, patients with fractures and patients with acute 
pancreatitis after admission (I) and 30 days after the treatment (II). Results of ANOVA, F statistics and probability, are shown for 
factors group, treatment and group x treatment interaction. The group comparisons are shown for interactions of factors group x 
treatment only,  P: pancreatitis; C: controls, F: fractures. 

Reference
Range

Control group Fractures Pancreatitis Group
F(2,27)

P

Treatment
F(1,27)

P

G x T
F(2,27)

P

Group x treatment  interaction
group comparisons

df(1,27)I II I II I II

Albumin
35 – 50

g/L
33.3
± 2.0

34.3
± 4.8

49.0
± 1.6

48.2
± 4.1

46.9
± 11.8

44.7
± 8.2

20.38
<0.0001

0.27
0.6046

0.54
0.5889

P vs. C
P vs. F
F vs. C

ns
ns
ns

Total protein
65 – 85

g/L
62.9

± 13.4
64.4

± 10.5
79.1
± 2.0

77.7
± 3.6

72.1
± 7.1

71.1
± 7.7

9.04
0.0010

0.07
0.7876

0.68
0.5165

P vs. C
P vs. F
F vs. C

ns
ns
ns

LDL cholesterol 
0.0 - 4.0
mmol/L

1.5
± 1.73

2.48
± 1.76

5.46
± 1.43

2.54
± 0.97

3.84
± 0.66

2.58
± 1.72

7.31
0.0029

12.44
0.0015

14.04
0.0001

P vs. C
P vs. F
F vs. C

F=9.21, p=0.0053
F=5.04, p=0.0332
F=27.88, p=0.0001

HDL cholesterol 
0.9 – 1.6
mmol/L

1.87
± 1.31

1.82
± 1.01

3.23
± 1.57

1.2
± 0.5

4.62
± 2.31

3.25
± 2.51

5.07
0.0135

24.84
<0.0001

6.37
0.0054

P vs. C
P vs. F
F vs. C

F=5.5, p=0.0266
ns

F=12.26, p=0.0016

Total cholesterol 
3.8 –5.9
mmol/L

6.2
± 1.26

5.95
± 0.94

7.61
± 0.72

5.75
± 0.89

5.84
± 1.38

5.96
± 1.27

1.6
0.2200

18.85
0.0002

15.83
<0.0001

P vs. C
P vs. F
F vs. C

ns
F=28.00, p<0.0001
F=18.51, p=0.0002

Triglycerides
0.64 – 1.5

mmol/L
1.33

± 0.92
2.6

± 1.18
3.81

± 1.86
1.92
± 0.1

5.12
± 2.23

3.71
± 2.01

9.44
0.0008

4.17
0.0511

8.76
0.0012

P vs. C
P vs. F
F vs. C

F=10.82, p=0.0028
ns

F=15.1, p=0.0006

Glucose
3.3 – 7.0
mmo/L

5.53
± 0.68

5.8
± 0.6

7.67
± 0.89

5.52
± 0.63

7.96
± 3.14

8.21
± 3.74

3.63
0.0401

9.87
0.0041

21.75
<0.0001

P vs. C
P vs. F
F vs. C

ns
F=32.42, p<0.0001
F=32.82, p<0.0001

Apolipoprotein B 
0.5 – 1.2

g/L
2.09

± 0.66
2.08

± 0.83
1.01

± 0.39
0.93

± 0.42
1.43

± 0.22
1.25

± 0.34
14.82

<0.0001
1.12

0.3003
0.34

0.7157
P vs. C
P vs. F
F vs. C

ns
ns
ns

Alpha-lipoprotein 
0.23-0.46

U
0.29

± 0.07
0.33

± 0.09
0.56

± 0.15
0.36

± 0.07
0.67

± 0.14
0.48

± 0.13
27.61

<0.0001
16.14

0.0004
7.5

0.0026
P vs. C
P vs. F
F vs. C

F=10.81, p=0.0028
ns
ns

Beta-lipoprotein 
0.42-0.63

U
0.46

± 0.11
0.51

± 0.12
0.69

± 0.11
0.85

± 1.12
0.58

± 0.19
0.44

± 0.17
2.01

0.1532
0.05

0.8277
0.56

0.5776
P vs. C
P vs. F
F vs. C

ns
ns
ns

Pre-beta 
lipoprotein 

0.03-0.18
U

0.058
± 0.029

0.099
± 0.074

0.251
± 0.178

0.112
± 0.067

0.407
± 0.275

0.339
± 0.336

11.05
0.0003

1.26
0.2723

1.12
0.3406

P vs. C
P vs. F
F vs. C

ns
ns
ns

C-reactive 
protein 

0 - 5
mg/L

14.4
± 22.0

16.2
± 17.6

38.5
± 44.6

17.6
± 11.0

324.2
± 252.1

146.3
± 101.3

15.66
<0.0001

10.61
0.0030

7.85
0.0021

P vs. C
P vs. F
F vs. C

F=13.24, p=0.0011
F=10.11, p=0.0037

ns
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Blood serum changes in patients with pain during bone fractures and acute pancreatitis

Figure 1. Differences in serum levels of total cholesterol (A), LDL-cholesterol (B), HDL-cholesterol 
(C), triglycerides (D), glucose (E), and alpha-lipoprotein (F) in three groups of patients: varia 
– patients without declared painful symptoms; patients with fractures of lower or upper extremities 
and patients with the first attack of acute pancreatitis. Left columns in all three groups represent 
the levels immediately after admission, right columns 30 days after the treatment. Dashed columns 
correspond to the period with more intensive pain. Statistically significant differences of paired 
Student’s T-test: * p < 0.05, ** p < 0.01, *** p < 0.001.
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with pancreatitis (from 3.84 to 2.58 mmol/l, p= 0.05) 
and with fractures (from 5.46 to 2.54 mmol/l, p<0.001) 
serum LDL cholesterol decreased. In the control group 
of patients, LDL cholesterol kept increasing during 
their stay in hospital from the starting level of 1.5 to 
2.48 mmol/l (p=0.032).

HDL cholesterol: This exhibited a similar picture 
as LDL-cholesterol, with a higher level in pancreatitis 
cases compared to the controls (3.93 ± 2.45 vs. 1.84 
± 1.14 mmol/l, respectively, F(1,27)=8.91, p=0.006) 
or compared to patients with fractures (2.22 ± 1.54 
mmol/l, F(1,27)=6.03, p=0.0208).

After 30 days during the period of decreasing intrac-
table pain, the level of HDL in both painful diseases is 
diminishing (Fig.1C). In the group with fractures, 
HDL cholesterol decreases to the physiological refer-
ence level (from 3.23 to 1.2 mmol/l, p=0.002), while in 
pancreatitis the observed decrease is still higher than 
the physiological values (from 4.62 to 3.24 mmol/l, 
p=0.02). In the control group, the level of HDL-choles-
terol was not changed and it was in the normal range. 
This means that the pancreatitis still represents very 
strong acute pain, which is long-lasting in character, 
whereas the very sharp acute pain in fractures con-
tinuously decreases.

Triacylglycerols (triglycerides): The levels of 
TAG changed in different groups differentially (group 
x treatment interaction, F(2,27)=8.76, p=0.0012). In 
pancreatitis and in fractures, the values significantly 
decreased (from 5.12 to 3.72 mmol/l, p=0.0567, from 
3.81 to 1.92 mmol/l, p=0.0097, respectively), while 
in controls, the level of TAG after 30 days increasead 
(from 1.33 to 2.6 mmol/l, p=0.0295) above the upper 
level of normal reference value. In patients with frac-
tures after one month of the treatment, the levels of 
triglycerides are completely normalized, while in pan-
creatitis thy still remind increased (Fig.1D).

Glucose: Higher levels were found in pancreatitis, 
which significantly differed from the control group 
(8.08 ± 3.37 vs. 5.66 ± 0.64 mmol/l, F(1,27)=7.14, 
p=0.0126), however, there were no changes after 30 
days (from 7.96 to 8.21 mmol/l, p=0.6122). The higher 
levels in fractures decreased 30 days after the treat-
ment (from 7.67 to 5.52 mmol/l, p<0.0001), so that 
values returned to the normal range (Fig.1E). 

Apolipoprotein B: The levels in the control group 
(2.08 ± 0.73 g/l) were higher if compared with pa-
tients with pancreatitis (1.34 ± 0.29 g/l, F(1,27)=12.86, 
p=0.0013) and with fractures (0.97 ± 0.39 g/l, 
F(1,27)=28.52, p<0.0001). No changes were observed 
during the treatment period (F(1,27)=1.12, p=0.3003).

Alpha-lipoproteins: Higher values were in-
creased in the pancreatitis group (0.57 ± 0.16 U, 
F(1,27)=54.83, p<0.0001) and patients with fractures 
(0.46 ± 0.15 U, F(1,27)=18.05, p=0.0002) when com-
pared with the control group (0.31 ± 0.08 U). In both 
groups, the levels decreased after one month, in frac-
tures the levels became completely normalized (from 
0.56 to 0.36 U, p=0.0128), but in pancreatitis were still 
in the upper range of normality (from 0.67 to 0.48 U, 
p=0.0037) (Fig.1F).

Beta-lipoproteins: According to ANOVA, neither 
the factor group (F(2,27)=2.01, p=0.1532) nor treat-
ment (F(1,27)=0.05, p=0.8277) were significant. If 
compared with the physiological values, beta-lipopro-
teins were increased only in the group with fractures 
and they did not change during the treatment. The 
initial and final levels were within the physiological 
limits in both the control group and the group with 
pancreatitis. During treatment, the levels of beta-lipo-
proteins decreased in pancreatitis (from 0.58 to 0.44 U, 
p=0.0399), while they were slightly increased in the 
controls (from 0.46 to 0.51 U, p=0.0278).

Pre-betalipoproteins: we found significant dif-
ferences in factor group only (F(2,27)=11.05, p=0.0003) 
not in factor treatment (F(1,27)=1.26, p=0.2723). The 
normal levels of pre-betalipoproteins were found 
only in the control groups. Both diagnostic groups 
with pain had higher starting levels and they became 
normalized only in fractures (from 0.251 to 0.112 U, 
p=0.0356). In patients with pancreatitis if compared 
with controls, almost two-fold levels were found and 
they still persisted after 30 days (from 0.407 to 0.339 
U, p=0.6249). 

C-reactive protein: All factors of ANOVA were 
significant, group (F(2,27)=15.66, p<0.0001), treat-
ment (F(1,27)=10.11, p=0.0037) and group x treatment 
interaction (F(2,27)=7.85, p=0.0021). In all groups, 
the level of the C-reactive protein was higher than 
normal. After the treatment, it decreased only in the 
group with pancreatitis (from 324.2 to 146.3 mg/l, 
p=0.0148), but it was still higher if compared with the 
control group (from 14.4 to 16.2 mg/l). In patients with 
fractures, the decrease was not significant (from 38.5 
to 17.6 mg/l, p=0.1186).

VAS: The intensity of pain assessed on a visual 
analogue scale was significantly higher in pancreatitis 
than in fractures (72.9 ± 12.9 vs. 59.2 ± 13.2, respec-
tively, t=2.35, p=0.0304 – non-pair Student’s t-test) 
and than in the controls, which had practically zero 
pain score (Fig. 2).
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Figure 2. Differences in pain intensity in three groups of patients 
measured by visual analogue scale (VAS) in the acute phase on 
admission (left columns) and one week later (right columns).
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Discussion

It can be concluded from these results, that the 
most important changes in pain-related syndromes 
exhibit changes in the serum lipid spectrum. In cases, 
when lipids participate in processes involving cell 
membranes characteristics, they involve both triacylg-
lycerols and HDL- and LDL-cholesterol, but total cho-
lesterol is less affected. These changes become normal-
ized during the treatment, but they do not necessarily 
attain physiological values. Proteins are influenced to 
a lesser extent, but if they are related to lipids the ef-
fect of nociceptive stimulation is substantially higher, 
concerning especially alpha-lipoproteins and apolipo-
protein. Glucose metabolism is affected especially in 
fractures. 

The association between pain and altered glucose 
metabolism is frequently discussed but the actual phys-
iological mechanism is still open. Almost all patients 
with impaired glucose tolerance report neuropathic 
pain. Singleton et al. [13] proposed an alternative 
hypothesis that chronic pain, either through cortisol 
or other mechanisms, causes glucose dysregulation. 
Increased glycaemia after painful trauma results in 
impaired metabolism with changed insulin sensitivity, 
which is related to the magnitude of traumatic stress. 
It has been reported that a systemic glucose injection 
enhances morphine-induced antinociceptive effects in 
rats [14] but on the other hand intravenous injection 
of tramadol in fasting streptozocine-induced diabetic 
rats decreased glucose level. If the opioid receptors 
were blocked by the pretreatment with naloxon this 
effect disappeared [15]. 

Greisen et al. [16] have shown that acute painful 
electrical stimulation in humans increases serum cor-
tisol, epinephrine and free fatty acids, and decreases 
insulin sensitivity by affecting nonoxidative glucose 
metabolism. Lankisch et al. [17] demonstrated that 
pancreatic necrosis is correlated with high blood glu-
cose. Patients with normal blood glucose on admission 
to the hospital are unlikely to have pancreatic necro-
sis. Brisinda et al. [18] used multiparametric criteria 
in acute pancreatitis for its prognosis. Out of those 
investigated, only blood glucose and serum albumin 
were also increased as in our study. Pezzilli at al. [19] 
provided simultaneous serum assays of lipase and 
interleukin-6 ad they concluded that both of them are 
very important for early diagnoses and could be also 
used for the prognoses of acute pancreatitis.

It therefore seems, that the analyzed parameters 
could play an important diagnostic role in different 
types of pain and their treatment. It has been proved 
that several biochemical characteristics of pain are 
compensated or normalized after the treatment both in 
pancreatitis and in fractures, but it should be stressed 
that the normalization is not complete. Pancreatitis is 
one of the most intractable types of pain known and 
this disease also has very important metabolic conse-
quences. But the analyzed serum parameters seem 
to be rather pain- specific than diagnose-specific. In 
pancreatitis, enzymatic changes and preferentially 

immediate changes of alpha-amylase and phosphory-
lase are especially affected, oxidative metabolism be-
ing substantially influenced. Painful stimulation also 
evokes changes associated with stress, which include 
the production of acetyl-coenzyme A and cholesterol. 
All other changes are probably caused by alterations 
of cell oxidative metabolism. It is possible that the 
changes, which have been reported here, were medi-
ated by this mechanism. 

The period when the patients declared diminishing 
of pain correlated with the biochemical normalization, 
but this did not concern all markers. Evident were 
the increasing values of LDL-cholesterol in control 
patients. This was probably due to changes in the liv-
ing style during the hospitalization stress. It is known 
from experiments on animals that transport stress 
increases the levels of HDL- and LDL-cholesterol and 
catecholamines in their blood. The increased levels 
are still present three weeks after the transportation 
stress [20]. 

In rats, the levels of serum lipoproteins, triacyl-
glycerols, total cholesterol, VLDL, HDL and LDL 
cholesterol are not only changed after painful stimula-
tion [8, 6], but also after the immobilization stress. A 
detailed comparison of the results obtained in animals 
and man have shown that there is no absolute analogy. 
Ruiz de Gordoa et al. [21] did not describe any increase 
of total cholesterol in female rats, but only a mild and 
significant increase of VLDL and LDL-cholesterol and 
triacylglycerols. Increasing levels of HDL cholesterol 
and acute phase reaction following acute pancreatitis 
and myocardial infarction have similar characteristics 
[22]. In man, it has been shown that the psychological 
stress, similar to the infusion of adrenaline, increases 
serum lipids and stimulates lipolysis, which increases 
the levels of free-fatty acids, VLDL-, LDL-, HDL-cho-
lesterol and apoprotein B [23]. Psychological stress 
together with the increasing level of adrenaline corre-
lates with the rising level of free-fatty acids and triacyl-
glycerols. As far as our patients are concerned, we can 
speculate about the additive effect of pain and stress. 
The controls, which are represented by the group of 
patients without any pain symptoms, were exposed 
only to the psychological hospitalization stress, while 
the other two groups also felt very strong pain. 

Balon [24] and Vevera et al. [25] have demonstrated 
that there exists a relationship between the level of 
cholesterol and behavior. In patients with depressions, 
with a suicidal tendency and with violent behavior, 
decreased level of cholesterol has been shown [26, 27, 
28, 29, 30, 31, 32, 33, 34] and higher pain threshold 
[35]. This is in good agreement with the present study, 
because the level of cholesterol in our patients with in-
tensive pain was on contrary increased. We can specu-
late about the more general relationship between the 
aggressive behavior (oriented in or out of the person), 
the perception of pain and the level of cholesterol. Van 
de Vijver et al. [36] studied the seasonal variation in 
LDL oxidation and antioxidant status in men. He con-
cluded that LDL oxidation parameters did not change 
over the year.
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Visceral pain is less tolerable and its affective com-
ponent is more potent. Patients with acute pancreatitis 
suffer subjectively more than patients with fractures 
(see the levels of VAS). From the group of patients 
with fractures, the maximum perception of pain on 
the VAS scale was reported by patient with fractures 
of ribs and injured pleura, which is comparable with 
visceral pain, as far as intensity is concerned. Patients 
with bone fractures have increased systemic oxida-
tive stress, which induces the formation of oxidized 
low-density lipoproteins, and they could alter fracture 
healing. Reactive oxygen species play an important 
role in the regulation of bone synthesis and remodel-
ing [37]. Production of free oxygen radicals depends on 
the pain intensity in rats [38].

A significant difference in the level of CRP was 
found in our patients with pancreatitis and fractures. 
Kaw and Singh [39] also described an increase of CRP 
in acute pancreatitis. Its level depended on the severity 
of pancreatitis. Lechleitner et al. [40] showed that se-
vere pancreatitis is followed by hypertriglyceridemia. 
It always has a worse prognosis that the pancreatitis 
with lower levels of triglycerides. It has been con-
cluded from in vitro experiments that the pancreatic 
lipase in acute pancreatitis influences the tissue and 
serum triglycerides and generates non-esterified fatty 
acids, which could cause necrosis of the pancreas and 
adipose tissue. Significant hypertriglyceridemia elic-
ited by intravenous injection of human VLDL never 
deteriorated in the course of cerulein-induced pancre-
atitis in rats. Non-esterified fatty acids did not differ in 
the pancreatic tissue from the controls [41]. It is possi-
ble to state from our results that a specific relationship 
exists between the pain provoked by acute pancreatitis 
(visceral pain) and fractures (somatic pain) as judged 
by some blood serum markers, which are routinely fol-
lowed in biochemical laboratories. These changes are 
very probably specific, because they are not induced 
by hospitalization stress itself and they are present in 
such different kinds of pain accompanying, e.g. pan-
creatitis and fractures. 

Pain evokes changes in the blood biochemical 
spectrum. The question arises as to what extent these 
changes could reciprocally influence pain perception. 
Our contemporary observations confirmed our previ-
ous findings in animals. Our results also demonstrate 
that the pain situation of different etiology can pro-
voke similar biochemical changes. The intensity of 
these changes may reflect the intensity of pain and 
therefore they could serve as objective parameters for 
comparing of the pain intensity – algosity – of the dif-
ferent pathological states. 
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