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Abstract
Background. The activity of autogenic proteolytic enzymes is regulated in vivo by autogenic inhibitors. 
They play important roles in maintaining a balance in many processes in the human body. In pathological 
conditions, enzymes are overexpressed and the balance is disturbed. Such uncontrolled changes may lead 
to the development of local or systemic cancer.

Objectives. To evaluate the effects of specific inhibitors, i.e., chicken egg white cystatin (CEWC) and protein-
ase inhibitor (E-64) on autogenic cysteine peptidases (CPs) in the sera of patients reporting for subsequent 
stages of treatment after being diagnosed with breast cancer. Cysteine peptidases play a vital role in the basic 
processes that are associated with cancer progression.

Materials and methods. We selected serum samples from 108 patients with a diagnosis of breast cancer 
(stages IIA–IIIA) who had received no previous treatment. The blood samples were centrifuged, and the re-
sulting serum was placed in liquid nitrogen and stored at –80°C. The biochemical tests were performed 
at the laboratory of the Department of Physical Chemistry and Microbiology.

Results. For CEWC, we found an inhibitory effect in 37 out of 108 samples; for E-64, 14 out of 22 samples 
displayed an inhibitory effect. In the remaining blood samples, these inhibitors caused an increase in fluo-
rescence. In a parallel test, we added pure cathepsin B to 9 serum samples, and then used CEWC to inhibit 
the activity of autogenic CPs. Chicken egg white cystatin completely inhibited the cathepsin B that was added 
to the serum without changing its effect on the autogenic CPs.

Conclusions. The results suggest that there may be a potential difference between the commercially available 
cathepsin B and its autogenic analogues found in the serum of cancer patients. The increase in fluorescence 
induced in the reaction between the inhibitors and autogenic CPs is still unexplained. There was no rela-
tionship between the observed inhibition/activation of CPs and any of the available indicators of the health 
of the patients examined.
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Background

Autogenic proteolytic enzymes have various func-
tions throughout the body and their activity is regulated 
in vivo by autogenic inhibitors. They play important roles 
in maintaining the balance in many processes in the hu-
man body. Under pathological conditions, enzymes are 
overexpressed, the balance is disturbed, and there can 
be either an excess of active enzymes or a lack of active 
inhibitors in vivo. Such uncontrolled changes in the body 
may lead to the development of local or systemic cancer 
or other diseases.

It was therefore proposed to inhibit the activity of these 
enzymes under pathological conditions. The inhibitory 
effect is  achieved by  supplying specific exogenous in-
hibitors. This represents a chance to develop a new type 
of treatment using specific non-toxic inhibitors to alter 
the in vivo activity of enzymes that catalyze pathogenic 
processes. Studies on experimental animal models have 
demonstrated that many autogenic inhibitors obtained 
through chemical synthesis or  from biological sources 
prevent the neoplastic process both in vitro and in vivo, 
but their toxicity in humans is too high for them to be 
used as new drug components.1–4 It has been suggested 
that cathepsin B plays a particularly significant role in cer-
tain individual biological processes associated with can-
cer progression. For this reason, cathepsin B has become 
potentially the most efficient new target for anticancer 
therapy employing specific inhibitors. So far, many mol-
ecules regulating the in vitro activity of cathepsin B have 
been identified, and studies are continually finding inhibi-
tors able to produce inhibitory effects in vivo.5,6 It was also 
found that cathepsin B attenuates the efficiency of con-
ventional chemotherapy.7 Research has confirmed that 
an overexpression of cysteine peptidases – with a simul-
taneous reduction in their activity achieved by reducing 
the number of their active inhibitors – decreases immune 
system function and facilitates the invasion of cancer cells 
and metastasis. Autogenic cystatins are specific inhibitors 
which are able to suppress this process.

Cystatins are involved in many physiological and patho-
logical processes, and a deficiency of them can disturb 
key immunomodulatory functions. The overexpression 
of cysteine peptidases suppresses immunity, decreasing 
the control of the autogenic inhibition of neoplastic pro-
cesses. This finding leads to the hypothesis that reduced 
activity of pathogenic cysteine cathepsins in vivo caused 
by autogenic or exogenous inhibitors can enhance the im-
mune system, which can then be used as a defense against 
the progression of cancer.8 Studies on cell lines of human 
breast cancer have confirmed the expression of cathepsin 
B on the surface of mutant cells in the form of an inactive 
precursor that was activated by enzymes in the next stage. 
It was found that the active enzyme is inhibited by specific 
inhibitors. Findings from in vitro studies were confirmed 
in vivo on transgenic mice who received a graft of breast 

cancer cells. In this experiment, the inhibitors of cysteine 
peptidases reduced the progression of breast cancer by in-
hibiting CPs, strongly limiting the progression of the dis-
ease.9 Moreover, it was found that cathepsin D attenuates 
the anticancer immune response by degrading chemokines 
and limiting the activity of dendritic cells. On the other 
hand, cathepsins B, K and L play key roles in the degrada-
tion of the extracellular matrix during cancer invasion, 
acting directly or through the activation of precursors 
of proteolytic enzymes, such as metalloproteinases, colla-
genases, plasminogen activator, and others involved in this 
mechanism. It has been confirmed that specific inhibi-
tors of cysteine peptidases successfully inhibit the cancer 
invasion and metastasis, and that cathepsin B and other 
cysteine cathepsins are important targets for anticancer 
therapy.2,10

The activity of CPs is regulated in vivo by their autogenic 
inhibitors – mainly from the cystatin family, including 
cystatins, stefins and kininogens – and a low level/activity 
of them in bodily fluids may be associated with a depleted 
ability of the body to regulate the overexpression of CPs. 
Therefore, some researchers have suggested that a defi-
ciency of these autogenic inhibitors may be supplemented 
by their exogenous analogues, including chemically syn-
thesized ones. A synthetic cathepsin B inhibitor, CA-074, 
as well as antibodies directed against cathepsin B, were 
able to exert a powerful anticancer activity without any 
further additional drugs, limiting metastasis and cancer 
invasion.

This information has inspired researchers to analyze 
a number of synthetic cysteine peptidase inhibitors as po-
tential drugs for anticancer therapy.11,12 In vitro studies 
have confirmed the ability of specific inhibitors to block 
active cysteine peptidases, but the toxicity of inhibitors 
was found to be too high to use them in vivo as potential 
drugs for anticancer therapy.13 The proteolytic activity 
of CPs was also inhibited using the most efficient currently 
known inhibitors of these enzymes. Chicken egg white 
cystatin was found to be the most effective inhibitor of pro-
cesses involved in the overexpression of cathepsins B and L 
(resulting in over 80% inhibition of cancer cell invasion 
and metastasis), and was more effective than the synthetic 
inhibitor, E-64. Other inhibitors derived from biological 
materials or through chemical synthesis also inhibited 
these processes, but not as effectively as CEWC. It was 
also confirmed that the efficient inhibition of these en-
zymes was associated with limited tumor aggressiveness 
in breast cancer.14

This paper presents the effects of CEWC on the activity 
of autogenic CPs in the sera of patients with breast cancer. 
To complement the results, the activity of CPs in selected 
serum samples was also inhibited using a specific inhibitor 
(E-64). We found that CEWC inhibited the autogenic CP-
like activity in 37 out of 108 serum samples; in the remain-
ing samples, fluorescence increased after this inhibitor was 
added, which may suggest the increased activity of these 



Adv Clin Exp Med. 2021;30(3):323–330 325

enzymes in serum. To confirm this finding, the activity 
of CPs in selected blood samples was also inhibited using 
a synthetic inhibitor (E-64). We found that E-64 inhibited 
the activity of the same enzymes in 14 out of 22 serum sam-
ples, while in the remaining samples fluorescence increased, 
similar to the samples to which CEWC was added. We also 
found that the activity of pure cathepsin B added to the se-
rum samples was completely inhibited by CEWC, without 
changing the previously observed effects of this inhibitor 
on the autogenic cysteine peptidases in the serum samples.

Objectives

The aim of our study was to determine changes in groups 
of patients at different stages of cancer or different phases 
of treatment. We present the effects of specific inhibitors 
on the serum of patients with breast cancer. Similar results 
were also found after the analysis of serum from patients 
with prostate cancer (unpublished data).

Materials and methods

Chemical reagents

We used Z-Phe-Arg-N-Mec (N-alpha-benzyloxycarbon-
yl-L-phenyl-alanyl-L-arginine-7-amido-4-methylcouma-
rin), Mec (7-amino-4-methylcoumarin), E-64 inhibitor 
L-epoxysuccinylleucyl-amido (4-guanidino) butane (Fluka 
BioChemika, Buchs, Switzerland), and the enzymes pa-
pain (3.4.22.1) and cathepsin B (3.4.22.2) (Sigma-Aldrich, 
St. Louis, USA). The other reagents were chemically pure. 
Chicken egg white cystatin was isolated using affinity 
chromatography on a carboxymethylpapain Sepharose 
4B column.15

Clinical material (recruitment  
of human subjects)

Serum samples were taken from patients diagnosed with 
breast cancer. The patients had been referred for routine 
tests to the Department of Oncology of the Regional Hos-
pital in Świdnica, Poland, between 2007 and 2009. Blood 
for the biochemical tests was taken in parallel with blood 
taken for routine follow-up tests. For the study, we recruit-
ed 108 patients with breast cancer (age: 56.36 ±9.90 years), 
and the decision of whether to include each patient was 
based on preliminary chest radiographs, mammography, 
ultrasonography, and blood tests – in which the levels 
of CEA and CA 15-3 markers were measured. The patients 
were diagnosed with cancer (stages IIA–IIIA of the TNM 
system), but had not undergone surgical treatment, ra-
diotherapy or chemotherapy. The blood samples were 
centrifuged and the resulting serum was placed in liq-
uid nitrogen and stored at –80°C. Biochemical tests were 

performed at the laboratory of the Department of Phar-
maceutical Chemistry and Microbiology at the University 
of Wrocław.

Determination of cysteine peptidase-like 
activity in the serum

Each 100-µL serum sample was augmented with 700 µL 
of 0.4 M phosphate buffer (pH 6.0) – containing 4 mM 
EDTA and 2.5 mM DTT – and a 200-µL solution of diluted 
Z-Phe-Arg-N-Mec substrate in order to achieve a final 
substrate concentration of 40 µM. Enzymatic hydroly-
sis of  the substrate in each sample was carried out for 
60 min at 37°C. The hydrolysis was terminated by adding 
2.0 mL of 1.0 mM iodoacetic acid. In a parallel experiment, 
a control solution was prepared for each sample by add-
ing 2.0 mL of iodoacetic acid before adding the substrate. 
Apart from that, other reagents were the same. These 
samples were marked as controls. After the  inhibition 
of  substrate hydrolysis, we measured the  fluorescence 
of the 7-amino-4-methylcoumarin (Mec) released at an ex-
citation wavelength of 370 nm and an emission wavelength 
of 440 nm. The results are expressed in units of activity for 
cysteine endopeptidases after conversion into the amount 
of protein present in 1 mL of serum. One unit of enzymatic 
activity (U) was defined as the amount of enzyme able 
to catalyze the release of 1 nmol of Mec in 1 min under 
the conditions described above.16

Inhibition of cysteine peptidase-like 
activity in serum

One hundred microliters of the tested serum was added 
to 700 µL of 0.01 M phosphate buffer (pH 6.8) containing 
2.0 mM EDTA and 2.0 mM glycine. Then, 100 µL of the in-
hibitor solution was added in  relevant concentrations: 
50.0 nM CEWC or 5.0 nM E-64. The sample was incubated 
at 37°C for 10 min; then, 100 µL of the Z-Arg-AMC substrate 
solution was added and the sample was incubated again 
for 30 min. After 30 min, the hydrolysis of the substrate 
was terminated by adding 2.0 mL of 1.0 mM iodoacetic 
acid to each sample. The amount of 7-AMC released was 
measured against a sample containing the same reagents, 
but the reaction was interrupted immediately after adding 
the substrate. In a parallel test, the enzyme activity was mea-
sured for samples that contained 0.01 M pH 6.8 phosphate 
buffer instead of the inhibitor. Inhibition or activation units 
were not converted. Instead, the observed changes in inhi-
bition/activation were expressed as a percentage of change 
in autogenic CP-like activity in the serum samples.

Inhibition of pure cathepsin B  
in 9 serum samples with CEWC

Ten microliters of cathepsin B solution from Sigma-
Aldrich, enzyme activity 6000 U/mL, was added to 690 µL 
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of 0.01 M phosphate buffer (pH 6.8); after 10 min, 100 mL 
of 100 nM CEWC was added. Nine serum samples were 
measured. The  inhibition of autogenic CPs was found 
in 3 samples, and increased fluorescence was found in 6 
samples.

Statistics

A standard statistical Student’s t-test was conducted 
to  compare the  2 variables. The  values are presented 
as  the means ±  standard deviation (SD), and the  level 
of statistical significance was set at p < 0.05. Statistical 
differences between the groups were assessed using one-
way analysis of variance (ANOVA). Tukey’s test was used 
for the post hoc analysis.

Results

In this paper, we tried to explain the effect of CEWC 
on the blood components of patients with breast cancer, 
focusing on autogenic CP-like activity in vitro. After add-
ing CEWC to the samples of serum from patients with 
breast cancer, we found inhibition of CP-like activity in 36 
out of 108 samples (Table 1a), and increased fluorescence 
in the remaining samples (Table 1b).

To  confirm the  results, we  repeated the  tests using 
a specific inhibitor of these enzymes (E-64). In the 2nd ex-
periment we found inhibition of the activity of the same 
enzymes for 14 out of 22 serum samples; in the remaining 
samples, the fluorescence increased. Chicken egg white 
cystatin added to the same serum samples inhibited the en-
zyme activity in 8 samples, and in 14 caused an increase 
in the level of fluorescence. The purpose of the next stage 
of the study was to clarify the increase in fluorescence after 
the addition of CEWC. We used pure, commercially avail-
able cathepsin B in the tests to compare its reaction with 
CEWC and to obtain additional information on the simi-
lar reaction with autogenic CP-like activity in the serum 
of cancer patients (Table 2).

The same amount of pure cathepsin B was added to 9 
randomly selected samples (Table 3). Chicken egg white 
cystatin inhibited CP-like activity in 3 of these samples, 
while in 6 samples, an increase in fluorescence was ob-
served. We  found that CEWC completely inhibited 
the activity of the commercially available cathepsin B, 
but there was no change in its effect on autogenic cysteine 
peptidases.

Discussion

The  involvement of  cysteine peptidases, including 
cathepsins B, L and K in cancer has inspired scientists 
to  investigate changes in CP-like activity in the serum 
of  patients with breast cancer in  relation to  changes 

in  the  activity of  these enzymes. There are a  number 
of papers presenting the inhibition of CPs using various 
substances, including CEWC. In our study, we decided 
to demonstrate the effects of CEWC on blood components, 
including autogenic CPs (Tables 1a,b). Findings on the ef-
ficiency of this inhibitor, E-64, and other synthetic inhibi-
tors generated interest in them as potential components 
in next-generation anticancer drugs. They have been re-
ported to be efficient inhibitors in some processes that play 

Table 1a. Effects of CEWC on CP-like activity in the sera of patients with 
breast cancer (samples with inhibited activity)

Sample 
No.

CP-like activity  
in serum  
[U/mL]

CP-like activity in 
 serum + cystatin  

[U/mL]

Remaining 
activity  

+ cystatin (%)

1 11.56 9.8 84.78

4 6.45 6.12 94.88

6 5.01 4.16 83.03

9 0.44 0.25 56.82

14 7.82 4.45 56.91

21 2.75 1.71 62.18

22 3.3 2.69 81.52

24 9.5 7.4 77.89

25 6.97 5.2 74.61

37 6.46 5.9 91.33

38 6.38 5.8 90.91

40 5.2 3.48 66.92

43 6.33 5.64 89.10

44 11.56 5.92 51.21

45 21.93 6.38 29.09

46 8.08 5.5 68.07

47 6.45 6.12 94.88

49 5.01 4.16 83.03

52 0.44 0.25 56.82

57 7.82 4.45 56.91

64 2.75 1.71 62.18

65 3.3 2.69 81.52

67 9.5 7.4 77.89

68 6.97 5.2 74.61

80 6.46 5.9 91.33

81 6.38 5.8 90.91

83 5.2 3.48 66.92

86 6.33 5.64 89.10

88 7.0 5.52 78.86

90 7.6 5.98 78.68

92 7.86 5.09 64.76

95 10.77 6.86 63.7

97 2.34 1.24 52.99

103 4.99 4.43 88.78

104 8.8 4.06 46.14

106 7.9 6.17 78.1
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key roles in cancer development. Our research is focused 
on finding CP inhibitors that would be non-toxic and could 
replace or supplement the relevant autogenic analogues, 
including cystatins, in a patient’s body.2,17–19 A deficiency 
of autogenic cysteine peptidase inhibitors with simulta-
neous overexpression of these enzymes are key factors 
responsible for neoplastic processes. Because of this dis-
turbed balance, researchers have suggested supplementing 
the level of active CP inhibitors in patients’ bodies by using 
exogenous inhibitors that are able to block overexpression 

in vivo. So far, the efficiency of chemically synthesized 
inhibitors has been best investigated, particularly CA-
074Me and E-64. However, they were found to be too toxic 
to humans to be used for scheduled anticancer therapy, 
and so far they have only been tested on cell lines and 
experimental animal models.18–22

Our choice of research topic was inspired by findings 
about the use of specific cysteine peptidase inhibitors for 
the in vitro regulation of neoplastic processes. Two of these 
inhibitors were found to be very effective. It was found that 

Table 1b. Effects of CEWC on CP-like activity in the sera of patients with breast cancer (samples with increased fluorescence)

Sample 
No.

CP-like activity 
in serum  
[U/mL]

CP-like activity in  
serum + cystatin  

[U/mL]

Remaining 
activity 

 + cystatin (%)

2 21.96 26.76 121.86

3 8.08 7.63 94.43

5 4.47 5.84 130.65

7 2.65 4.69 176.98

8 8.19 9.70 118.44

10 5.12 5.15 100.59

11 4.55 8.80 193.41

12 1.42 2.78 195.77

13 10.56 13.05 123.58

15 4.6 6.89 149.78

16 3.7 3.8 102.70

17 7.9 17.83 225.70

18 1.55 6.61 426.45

18 10.78 11.44 106.12

20 8.82 12.69 143.88

23 4.65 4.69 100.86

26 5.48 7.18 131.02

27 5.9 7.26 123.05

28 5.8 6.42 110.69

29 8.34 10.08 120.86

30 4.5 4.84 107.56

31 4.88 5.74 117.62

32 4.73 6.09 128.75

33 10.35 12.38 119.61

34 5.55 7.71 138.92

35 5.3 8.43 159.06

36 1.57 2.46 156.69

39 15.36 16.08 104.69

41 2.33 7.73 331.76

42 3.64 7.78 213.74

48 4.47 5.84 130.65

50 2.65 4.69 176.98

51 8.19 9.7 118.44

53 5.12 5.15 100.59

54 4.55 8.8 193.41

55 1.42 2.78 195.77

Sample 
No.

CP-like activity 
in serum  
[U/mL]

CP-like activity in  
serum + cystatin  

[U/mL]

Remaining 
activity 

 + cystatin (%)

56 10.56 13.05 123.58

58 4.6 6.89 149.78

59 3.7 3.8 102.70

60 7.9 17.83 225.70

61 1.55 6.61 426.45

62 10.78 11.44 106.12

63 8.82 12.69 143.88

66 4.65 4.69 100.86

69 5.48 7.18 131.02

70 5.9 7.26 123.05

71 5.8 6.42 110.69

72 8.34 10.08 120.86

73 4.5 4.84 107.56

74 4.88 5.74 117.62

75 4.73 6.09 128.75

76 10.35 12.38 119.61

77 5.55 7.71 138.92

78 5.3 8.43 159.06

79 1.57 2.46 156.69

82 15.36 16.08 104.69

84 2.33 7.73 331.76

85 3.64 7.78 213.74

87 7.7 12.58 163.38

89 7.9 8.1 102.53

91 8.9 10.93 122.81

93 6.41 14.42 224.96

94 4.77 12.02 251.99

96 4.86 7.44 153.09

98 5.02 7.75 154.38

99 2.35 3.57 151.91

100 5.73 7.27 126.88

101 5.16 5.39 104.46

102 8.23 10.19 123.82

105 3.63 5.1 140.5

107 4.12 6.8 165.05

108 15.36 17.18 111.85
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the activity of cysteine peptidases associated with breast 
cancer cells was most effectively inhibited by CEWC and, 
to a lesser extent, by E-64 peptide (Table 2). This indicates 
that these inhibitors can be used as potential components 
of anticancer drugs targeting processes that regulate cancer 
progression.14 Recent studies have also indicated that E-64 
cannot be used in practice, not only because of its high price, 
but also its significant toxicity. The dose of E-64 used in vitro 
or in vivo in experimental studies on animals per kilogram 
of human body weight is highly toxic, and therefore cannot 
be used as a potential component of novel anticancer drugs.

The results of our study indicate that CEWC, or its deriv-
atives obtained from other biological sources, may be a po-
tential component of next-generation anticancer drugs. So 
far, numerous in vitro studies have also confirmed that this 
cystatin is highly efficient in inhibiting the activity of en-
zymes associated with major neoplastic processes. This 
suggests that inhibitors isolated from biological sources 
– chicken egg white protein, in particular – may be new 
targets for anticancer therapy. It is also known that CEWC 
shows more than 40% similarity to its autogenic analogues 
in the human body. This suggests that a new therapeutic 
target can be planned to employ this inhibitor as a po-
tential component of next-generation anticancer drugs 

for “inhibitor therapy”.23,24 The results presented in this 
paper provide additional information suggesting the use 
of CEWC for the inhibition of CP overexpression in cancer 
patients (Table 1a). Surprisingly, CEWC caused an increase 
in fluorescence in about 60% of the serum samples from 
patients with breast cancer, which suggests the activation 
of autogenic cysteine peptidases (Table 1b).

This observation was confirmed by replacing CEWC 
with another inhibitor, E-64, which also inhibited the CP 
activity in some serum samples, and increased fluorescence 
in other samples (Table 2). Other results indicated differ-
ences in inhibiting CP-like activity and pure cathepsin 
B by CEWC. The findings from our study are insufficient 
to suggest the activation of autogenic CP or differences be-
tween CP-like activity and pure cathepsin B (Table 3). Nev-
ertheless, it is important that the same incomplete inhibi-
tory effect on CP-like activity was obtained in about 30% 
of the samples, and that fluorescence increased in the re-
maining samples, which was similar to serum samples from 
patients with prostate cancer (unpublished data). Similar 
results were reported 20 years ago in a paper on a peptide 
isolated from the urine of patients with colorectal cancer 
which was able to activate autogenic CP-like activity. This 
study from 20 years ago and the findings of our research 

Table 2. Changes in cysteine peptidase-like activity induced by CEWC and E-64 in selected serum samples from patients with breast cancer

Sample No.* CP-like activity in serum
[U/mL]

CP-like activity  
in serum M + E-64  

[U/mL]

Remaining CP-like 
activity in serum + E-64 

(%)

Remaining CP-like 
activity in serum + 

cystatin [U/mL]

Remaining CP-like 
activity in serum + 

cystatin (%)

87 7.7 6.8 88.31 12.58 163.38

88 7.0 6.72 96 5.52 78.86

89 7.9 9.12 115.44 8.1 102.53

90 7.6 7.37 96.97 5.98 78.68

91 8.9 11.51 129.33 10.93 122.81

92 7.86 0.99 12.6 5.09 64.76

93 6.41 0.1 1.56 14.42 224.96

94 4.77 5.17 108.39 12.02 251.99

95 10.77 3.11 28.88 6.86 63.7

96 4.86 10.5 216.05 7.44 153.09

97 2.34 1.95 83.33 1.24 52.99

98 5.02 2.63 52.39 7.75 154.38

99 2.35 3.06 130.21 3.57 151.91

100 5.73 4.97 86.74 7.27 126.88

101 5.16 4.57 88.57 5.39 104.46

102 8.23 10.15 123.33 10.19 123.82

103 4.99 5.15 103.21 4.43 88.78

104 8.8 3.86 43.86 4.06 46.14

105 3.63 2.6 71.63 5.1 140.5

106 7.9 5.03 63.67 6.17 78.1

107 4.12 3.1 75.24 6,8 165.05

108 15.36 15.5 100.91 17.18 111.85

* Sample numbers in bold font were previously depicted in Table 1a; samples in standard font were previously depicted in Table 1b. 
Samples with inhibited activity are in bold font. Samples with increased fluorescence are in standard font.
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seem to be complementary, but require additional studies 
to find a detailed explanation.25

The results presented herein provide important addition-
al information, not only regarding CEWC tested in vitro 
on cell lines, but also about the use of CEWC for the inhibi-
tion of autogenic CP-like activity in the ascitic fluid of pa-
tients with pancreatic cancer, tumor tissue homogenates 
of the stomach, colon, and tongue, and ovarian cancer inhib-
ited by a CP inhibitor isolated from human placenta. In these 
tests, CEWC showed an inhibitory effect on the activity 
of cysteine peptidases in almost 100% of samples. However, 
this experiment was not aimed at the complete inhibition 
of CPs; the target range was 50–80% in order to assess dif-
ferences between the samples depending on the patients’ 
cancer stage. The relevant results have been published.26–31 
Chicken egg white cystatin and its analogues isolated from 
placentas were also used in  the  experimental antican-
cer therapies, where they inhibited neoplastic processes 
in experimental animals with a grafted human inhibitor, 
or in combined inhibitor therapy, and photodynamic ther-
apy.32–35 Current research on the effects of CEWC on blood 
components in cancer patients have provided useful infor-
mation for the assessment of this inhibitor as a potential 
component of new generation anticancer drugs for inhibitor 
therapy. The effects of CEWC on autogenic CP-like activity 
require additional studies in order to evaluate its suitability 
for intravenous administration.

Limitations 

The limitations of this study were caused by the lack 
of some reagents and limited access to medical equipment.

Conclusions

The results suggest that there may be a potential differ-
ence between the commercially available cathepsin B and 
its autogenic analogues found in the serum of cancer pa-
tients. The increase in fluorescence induced in the reaction 

between the inhibitors and autogenic CPs is still unex-
plained. There was no relationship between the observed 
inhibition/activation of CPs and any of the available indica-
tors of the health of the patients examined.
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