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ABSTRACT:

Background: Colorectal carcinomas are one of the most frequent neoplasms in Western society. Lysosomal-f-galactosidase is a
lysosomal enzyme that hydrolyzes the terminal B-galactose from ganglioside substrates and other glycoconjugates. Hence; we
planned the present study to assess the activity of serum beta-galactosidase in colon cancer patients. Materials & methods: We
planned the present study to assess of the activity of serum beta-galactosidase in colon cancer patients. A total of 10 colon patients
and 10 healthy controls were included in the present study. We assessed the activity of B-galactosidase in the serum (pkat/ml) in
duplicate by the colorimetric determination of p-nitrophenol released from p-nitrophenyl-B-D galactopyranoside by B-galactosidase.
All the results were analyzed by SPSS software. Chi- square test was used for assessment of level of significance. Results: Mean
activity of serum B-galactosidase in the patients of the study group and control group were 77.5 and 69.5 pkat/ml respectively.
However; we didn’t observe any significant difference while comparing the mean serum B-galactosidase levels in between subjects

of study group and the control group. Conclusion: B-galactosidase activity remains unaltered in colon cancer patients.
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INTRODUCTION

Colorectal carcinomas are one of the most frequent
neoplasms in  Western society; the macroscopic
appearance of these lesions may be that of a polypoid
vegetating mass or of a flat infiltrating lesion. Most of
these tumours are adenocarcinomas (96%), that, in some
cases, show a mucinous component. More rare
malignancies of the large bowel include signet-ring cell
carcinoma, squamous carcinoma, undifferentiated
neoplasms and medullary type adenocarcinoma (solid
carcinoma with minimal glandular differentiation or
slight cellular pleomorphism).” * Colorectal carcinoma
can be graded into well, moderately and poorly
differentiated lesions; there is little evidence, however,
that grading may be of help in evaluating prognosis of
affected patients. In conclusion, colorectal tumours cover
a wide range of premalignant and malignant lesions,
many of which can easily be removed at endoscopy.” °
GLB1 (lysosomal-B-galactosidase) is a lysosomal enzyme
that hydrolyzes the terminal B-galactose from ganglioside
substrates and other glycoconjugates. The GLB1 gene
was found to be the source of senescence associated-p-gal

activity (SA-p-gal), and expression correlates with SA-f-
gal activity both in vitro and in vivo.® 7 Staining for SA-
B-gal is the predominant method to identify senescent
cells, but requires fresh or frozen tissue to assess
enzymatic activity. Other markers associated with, but not
specific for senescence include a low proliferative
activity, decreased p27, as well as alterations in nuclear
matrix genes including increased heterochromatin protein
1 gamma (HP1v).2 Hence; we planned the present study to
assess the activity of serum beta-galactosidase in colon
cancer patients.

MATERIALS & METHODS

We planned the present study in the department of
general pathology of the medical institute and it included
assessment of the activity of serum beta-galactosidase in
colon cancer patients. Ethical approval was obtained from
institutional ethical committee and written consent was
obtained after explaining in detail the entire research
protocol. A total of 10 colon patients and 10 healthy
controls were included in the present study. Among 10
colon cancer patients, 7 were females and the remaining 3
were males. Among 10 healthy controls, 6 were females
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and the remaining 4 were males. The subjects of colon
cancer group were categorized as study group while the
healthy subjects were categorized under control group.
Only those patients were categorized under study group
in which histopathological confirmation of the diagnosis
of adenocarcinoma of colon was made. We assessed the
activity of p-galactosidase in the serum (pkat/ml) in
duplicate by the colorimetric determination of p-
nitrophenol released from p-nitrophenyl-p-
Dgalactopyranoside by p-galactosidase’. Incubation of
the mixture of enzyme and substrate was done for 60 min
at 37°C.All the results were analyzed by SPSS software.
Chi- square test was used for assessment of level of
significance. P-value of less than 0.05 was taken as
significant.

RESULTS

In the present study, we analyzed a total of 20 subjects;
out of which, 10 were included in the study group while
the remaining 10 were included in the control group.
Mean age of the subjects of study group and control
group were 48.5 years and 46.2 years respectively.
Majority of the subjects in the present study were
females. Mean activity of serum B-galactosidase in the
patients of the study group and control group were 77.5
and 69.5 pkat/ml respectively. However, we didn’t
observe any significant difference while comparing the
mean serum B-galactosidase levels in between subjects of
study group and the control group (P- value > 0.05).

Table 1: Demographic details of the patients of the
present study

Parameter Study group Control group
No. of subjects 10 10
Males 3 4
Females 7 6
Mean age (years) 48.5 46.2

Table 2: Activity of serum B-galactosidase in
patients of control group and study group

Group B-galactosidase levels (pkat/ml) | P- value
Study group 775 0.84
Control group 69.5

Graph 1: Serum f-galactosidase in patients of
control group and study group
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DISCUSSION

In the present study, mean activity of serum p-
galactosidase in the patients of the study group and
control group were 77.5 and 69.5 pkat/ml respectively.
However; we didn’t observe any significant difference
while comparing the mean serum B-galactosidase levels
in between subjects of study group and the control group
(P- value > 0.05).Waszkiewicz N et al investigated the
effect of chronic alcohol drinking and smoking on the
activity (pKat/ml) and output (pKat/min) of salivary
lysosomal exoglycosidases: a-fucosidase (FUC), a-
mannosidase (MAN), p-galactosidase (GAL), and f-
glucuronidase (GLU), and their applicability as markers
of alcohol dependence.The activity of FUC, MAN, GAL
and GLU was measured colorimetrically in the saliva of
healthy social drinkers, alcohol-dependent non-smokers
and alcohol-dependent smokers. They observed an
increased salivary activity of FUC, GAL, GLU and
MAN, as well as an increased output of GAL and GLU,
in comparison with controls. The highest increase in the
activity/output was found in salivary GLU and MAN
(GLU, even 7- to 18-fold), and the least in GAL. We
found an excellent sensitivity and specificity and a high
accuracy (measured by the area under the ROC curve) for
salivary FUC, GLU and MAN activities. The salivary
GLU activity positively correlated with the number of
days of last alcohol intoxication. Salivary activity of
FUC, GAL and MAN, but not GLU, positively correlated
with the periodontal parameters such as gingival index
and papilla bleeding index. Although we found an
excellent sensitivity and specificity as well as a high
accuracy for the salivary activity of FUC, GLU and
MAN, the GLU activity seems to be mostly applicable as
a marker of chronic alcohol drinking (alcohol
dependence).’®

Waszkiewicz N et al compared the specific activity of
lysosomal exoglycosidases: N-acetyl-B-D-
hexosaminidase (HEX), its isoenzymes A (HEX A) and B
(HEX B), p-D-galactosidase (GAL), a-fucosidase (FUC),
and o-mannosidase (MAN) with the activity of cathepsin
D (CD) in serum, urine, and carcinoma tissue of patients
with colon adenocarcinoma. The specific activity of
HEX, HEX A, HEX B, GAL, FUC, MAN, and CD was
assayed in serum, urine, and carcinoma tissue of 12
patients with colon adenocarcinoma. Lysosomal
exoglycosidases and CD have similar specific activity in
colon adenocarcinoma tissue and urine, which is higher
than their activity in serum (with the exception of the
highest specific activity of CD in urine). A positive
correlation was observed between the specific activity of
CD and that of HEX, HEXES A, FUC, and MAN in the
carcinoma tissue and urine as well as between CD and
GAL in the urine of patients with colon adenocarcinoma.
Negative correlations were observed between protein
levels and the specific activity of HEX, HEX A, FUC,
MAN, and CD in the carcinoma tissue and urine, and
between protein levels and GAL in urine.Increased
degradation and remodeling of glycoconjugates in the
colon adenocarcinoma tissue is reflected by increased
specific activity of exoglycosidases and CD. The results

136

Journal of Advanced Medical and Dental Sciences Research |Vol. 6|Issue 1| January 2018



Chauhan H. Serum Beta-galactosidase in Colon Cancer Patients.

suggest a strong effect of exoglycosidase action on tissue
degradation and a potential role of exoglycosidases in the
initiation of proteolysis.* Waszkiewicz N et al evaluated
the activity of the serum senescence marker Beta-
galactosidase (GAL) in colon cancer patients with a
history of alcohol and nicotine dependence, as a potential
factor of worse cancer prognosis. The material was serum
of 18 colon cancer patients and 10 healthy volunteers.
Ten colon cancer patients met alcohol and nicotine
dependence criteria. The activity of beta-galactosidase
(pkat/ml) was determined by the colorimetric method.
Comparisons between groups were made using the
Kruskal-Wallis analysis and differences evaluated using
the Mann-Whitney U test. Spearman's rank correlation
coefficient was used to measure the statistical dependence
between two variables. The activity of serum GAL was
significantly higher in colon cancer patients with a history
of alcohol and nicotine dependence, in comparison to
colon cancer patients without a history of
drinking/smoking (p=0.015; 46% increase), and the
controls (p=0.0002; 81% increase). The activity of serum
GAL in colon cancer patients without a history of
alcohol/nicotine dependence was higher than the activity
in the controls (p = 0.043; 24% increase). Higher activity
of beta-galactosidase may potentially reflect the
accelerated growth of the cancer, invasion, metastases,
and maturation, when alcohol and nicotine dependence
coincide with colon cancer.*?

CONCLUSION

From the above results, the authors conclude that B-
galactosidase activity remains unaltered in colon cancer
patients. However; future studies are recommended.

REFERENCES

1. Compton CC, Fielding LP, Burgart LJ, et
al. Prognostic factors in colorectal cancer. College of
American  Pathologists  Consensus  Statement
1999. Arch Pathol Lab Med 2000;124:979-94

2. Blenkinsopp WK, Stewart-Brown S, Blesovsky L, et
al. Histopathology reporting in large bowel cancer. J
Clin Pathol 1981;34:509-13

3. Hernanz F, Garcia-Somacarrera E, Ferndndez F. The
assessment of lymph nodes missed in mesenteric
tissue after standard dissection of colorectal cancer
specimens. Colorectal Dis 2010;12:e57-e60.

4. Wang HL, Lopategui J, Amin MB, et al. KRAS
mutation testing in human cancers: the pathologist’s
role in the era of personalized medicine. Adv Anat
Pathol 2010;17:23-32.

5. Hamilton SR, Bosman FT, Boffetta P, et al.
Carcinoma of the colon and rectum. In: WHO
Classification of Tumours of the Digestive System.
Bosman FT, Carneiro F, Hruban RH, Theise ND, eds.
Lyon: IARC Press, 2010:134-46.

6. Jass JR, Atkin WS, Cuzick J, et al. The grading of
rectal cancer: historical perspectives and a
multivariate analysis of 447
cases. Histopathology 1986;10:437-59

7. Siegel R, Ward E, Brawley O, et al. Cancer statistics,
2011: the impact of eliminating socioeconomic and
racial disparities on premature cancer deaths. CA
Cancer J Clin 2011;61:212-36.

8. Compton CC. Updated protocol for the examination
of specimens from patients with carcinomas of the
colon and rectum, excluding carcinoid tumors,
lymphomas, sarcomas, and tumors of the vermiform
appendix: a basis for checklists.  Cancer
Committee. Arch Pathol Lab Med 2000;124:1016-25.

9. Wasiluk A., Waszkiewicz N., Szajda S.D.,,
Wojewddzka-Zelezniakowicz M., Kepka A,
Minarowska A., Zwierz Z.W., Pancewicz S., Ladny
J.R., Zwierz K.. Alpha fucosidase and beta
galactosidase in serum of a Lyme disease patients as a
possible marker of accelerated senescence - a
preliminary study. Folia Histochem. Cytobiol., 2012;
50: 270-274.

10. Waszkiewicz N1, Chojnowska S2, Zalewska A3,
Zwierz K4, Szulc A5, Szajda SD6. Salivary
exoglycosidases as markers of alcohol dependence.
Alcohol Alcohol. 2014 Jul-Aug;49(4):409-16.

11. Waszkiewicz N1, Zalewska-Szajda B, Szajda SD,
Kepka A, Waszkiewicz M, Roszkowska-Jakimiec W,
Wojewoddzka-Zelezniakowicz M, Milewska Al
Dadan J, Szulc A, Zwierz K, Ladny JR. Lysosomal
exoglycosidases and cathepsin D in colon
adenocarcinoma. Pol Arch Med  Wewn.
2012;122(11):551-6. Epub 2012 Oct 30.

12.Waszkiewicz N1, Szajda SD, Waszkiewicz M,
Wojtulewska-Supron A, Szulc A, Kepka A,
Chojnowska S, Dadan J, tadny JR, Zwierz K,
Zalewska-Szajda B. The activity of serum beta-
galactosidase in colon cancer patients with a history of
alcohol and nicotine dependence: preliminary data.
Postepy Hig Med Dosw (Online). 2013 Aug
26;67:896-900.

Source of support: Nil

This work is licensed under CC BY: Creative Commons Attribution 3.0 License.

Conflict of interest: None declared

137

Journal of Advanced Medical and Dental Sciences Research |Vol. 6|Issue 1| January 2018


http://creativecommons.org/licenses/by/3.0/

