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ABSTRACT: Objecti ve: Te lornerase plays an important 
role in the cellular immortalization or cancers. It contai ns 
telomerase RNA, tclorncrase reverse transcriptasc. Sialic 
acid consolidates thc ce llular membrane and plays a role 
in the maintenance of interce llular act ivity. Tclomerase 
activity and sialic acid levels may be used to predict the 
biological behavior ofC6 rat glioma ccli lincs. 
Materials and Methods: Te lornerase activity and sialic 
acid levels were investigated in consecutive ce ll line pas­
sages in cell ext racts taken from C6 rat glioma ce ll line. 
Both telorn erase activitr, and sialic acid levels were deter ­
mined in the 3'd, 6th 

, 9t
" 12th and I5th passages. To detect 

telo rnerase activity . cell lysate was extracted by lysis 
buffer, and telomeric repeat amp lifica tion protocol was 
performed, using a PCR-based TRAP Te loTAGGG Te­
lornerase PCR ELISA PLUS plus kit. To examine sialic acid 
levels, a Sia lic Acid Quantific ation Kit was used in the 
same passages that had been used for measurem ents of te ­
lomerase activity. 
Results: Telornerasc activity was found to be increased in 
the later passages of C6 cells. although it demonstrated a 
fluctuat ing pattern. Sialic acid levels were also seen to be 
increased, showing regular rising in the con secutive pas­
sages of C6 celi linc. 
Conclusion: In the consecutive passages of C6 cell line, 
an increase in sialic acid levels may tend to be regular, but 
an increase in telomerase activ ity may be irregular. During 
the follow-up of glioma ce ll line, sialic acid levels may 
represent a more reliable biologic prognostic factor. 
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6ZET: Antuc: Te lorneraz kanser hiicrelcri nin o lum ­
siizltlgundc onemli bir rol oyna r. Telomeraz. telorncraz 
RNA' sl ve tclomeraz revers transkr iptazdan olusur. Si­
ya lik asit, hucresel mcmbram guclendirir vc hucre ler arasi 
aktiv itede bilyuk rol oynar. Polisiyalik asit zincirleri. 
noronal hucre adezyo n molckillunun adez iv fonksiyonunu 
dcg isririr. Telomeraz aktivitesi vc siyalik asit duzeylcr i 
tumor bel irleyicisi olarak kullamlabi lir. 
Gerec pe Yiintem: C6 srcan glioma hucre dizis inden ard 
arda yapilan 3.. 6., 9., 12. ve 15. pasajla rm ekstraktlan nda, 
tclomeraz aktivi tesi ve siyalik asit duzey leri incelendi. Te­
lomcraz aktivitesini belirlemek icin, TRAP TeloTAGGG 
Tclo merase PCR ELISA plus. siyalik asit duzeyler ini be­
lirlcmck icin, Sialic acid quantification kiti, kullamldi. 
Bulgulur: Telomeraz aktivitesi C6 hucre dizisinin pasa­
jlarmda, dalga lanmala r seklinde bir arus gosterdi, Tclorn­
eraz RNA'sl ve telomeraz revers transkriptazm ekspre­
syonlan Him pasaj larda poziti f olarak izlendi . Siya lik asit 
duzeyleri, ilk pasajdan itibaren son pasaja dogru diizenli 
bir aI1 1~ gosterdi .
 
Sonuc: C6 hiicre diziler inin ilerleyen pasajlan nda siyalik
 
as itin diizenli bir seki lde giderck artmasi, telo me raz ak ­
tivitcsindeki arusm ise duzcnsiz olmasi, gliomalan n klinik 
vc biyo lojik davr amslanrun be lir lenmesinde, tclorneraz 
aktivitesindcn ziyade, siyalik asitin daha guveni lir biyolo­
j ik prognostik faktor olabilecegin i dusundurmcktedir. 
Anahtar Kelim eler: C6 hiicre dizisi. siyalik asit, tclomeraz 
aktivites i. 

INTRODUCTION 

Gliomas vary in growth potenti al, ex tent of in­
vasiveness , tend ency for progression and c lin ical 
co urse. Investigations have bee n focused on under-
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stand ing the cel lular and molecul ar basis of their 
mal ign ant progression . The ce ll cyc le is rela ted to 
telom ere length and telom erase act iv ity. Hum an 
chro mos omes have telom er ic repeat sequences of 
TT AGGG at the end. Te lome rase is a large ribonu­
cleoprotein complex and elongates telom eric DNA 
by these repeats. Ca ncer ce ll DNA is continu ou sly 
extended or maint ain ed by telornerase to compensa te 
for the loss of telomeric repeats, and th e ce lls thus 
becom e imm ort ali zed (1-5 ). Telomerase activ ity can 
be used as a tum or mark er , and th e activat ion o f te­
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lomerase may be also correlated with the malignant 
progression of gliomas ( I , 6-10). The telomerase 
complex comprises among other proteins, two main 
subunits; telomerase reverse transcriptase (TERT) 
and a functional RNA component (TR) (11-14). 
TERT and TR may also be considered as distinctive 
factors in understanding malignant progression in 
gliomas (15,16). Sialic acid (N-acety lneuraminic 
acid) is a considerable component of gangliosides, 
which fundamentally consolidate cellular membra­
nous structure and play a role in the maintenance of 
intercellular activity (17,18). It has been proposed 
that cellular sialic acid levels could be used as a tu­
mor marker in malignancies ( 19,20). Sialic acid ex­
pressions have been also detected in gliomas (20­
23). Both cellular telomerase activity and sialic acid 
levels can be used to understand the malignant po­
tential of gliomas. The purpose of the present paper 
is to compare telomerase activity and cellular sialy­
lation in rat glioma cell lines. To achieve th is, te­
lomerase activity and sialic acid levels were evalu­
ated in consecutive cell extracts from rat (C6) 
glioma cell lines. 

MATERIAL S AN D METHODS 

This study was supported by grant of the Re­
search Foundation of Eskisehir Osmangazi Univer­
sity, Turkey. The rat glioma cell line [(C6) Deutsche 
Sammlung Yon Mikroorganismen und zellkulturen 
(DSMZ), Braunschweig, Germany] was grown in 
RPMI medium (Sigma-Aldrich) supplemented with 
10% FBS and penicillin-streptomycin. C6 cell line 
was maintained with 15 passages . Cells from pas­
sage 3'd, 6'h, 91\ 12th and 15th were trypsinised, 
counted, and their viability was determined by try­
pan blue exclusion assay. fo llowing this, telomerase 
activity and sialic acid levels were measured three 
times at each passage, respect ively. Results were 
achieved through these measurements. To detect te­
lornerase activity, cell lysate was extracted by lysis 
buffer, and telomeric repeat amplification protocol 
was performed (24), using a PCR-based TRAP Te­
10TAGGG Telomerase PCR ELISA plus kit 
(Roche). Those samples containing 2x I 05 cells were 
collected, and after the PCR and hybridization­
ELISA process, hybridization-ELISA in a microtiter 
plate and reader (A450nm-A690 nm) was used to 
read the telomerase activity. To examine sialic acid 
levels, a Sialic Acid Quantification Kit (Sigma­
Aldrich) was used in the same passages that had 
been used for measurements of telomerase activity. 
Following spectrophotometric analysis (A340 nm ), 
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sialic acid levels were detected in the cell extracts 
containing 2x I06 cells. 

Statistical Analysis 
All data were expressed as means ± standard 

deviation . Differences between the means of various 
results were assessed for statistical significance by 
ANOYA, followed by Tukey's multiple comparison 
tests. A p value < 0,05 was considered to indicate 
statistical significance. 

RESULTS 

Telomerase activity: (Table 1, Figure I ) In the 
C6 cell lines, there was no statistical difference 
found in the 61h, 9th and 12th passages when com­
pared with the 3'd passage , although telomerase ac­
tivity in the 61h passage did show an increase. In the 
I51h passage of the C6 cell Iine, there was a statisti­
cal increase compared with the other passages (p< 
0.00 I ). 

Sialic acid levels: (Tab le I, Figure 2) In the C6 
cell lines, sialic acid level was increased in the 9th 

(p<0.05), 121h and 151h passages (p<O.OOI ) when 
compared with the 3'dpassage. 

Table I : Telomerase activity and sialic acid levels ofeach 
passage. Values are expressed as means ± standard 

de viation. n: numb er ofmeasurements at each passage. 

Passages n Tclomcrasc 
activity 

Sialic acid Icvcl 
(nmol) 

3'd p 3 0,14 ± 0,Q3 2,50 ± 0,09 
6" P 3 4,80 ± 1,26 7,40 ± 1,45 
91hP 3 0,62 ± 0,25 9,33 ± 4,03* 
121hP 3 0,18 ± 0,09 17,40±2,54*** 
151h P 3 21,88 ± 5,53*** 18,81 ± 0,32*** 

Anova Test Sanucu: Fi4 l1n=27,33 p<O.OOl (*p<O.05, **p<O .OI , 
**'p<O .OOI) 
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DISCUSSION 

Telomerase Activity: The telomerase activity, 
generally positive in the cancer cells , increases in 
cell line with malignancy and aggressiveness 
(2,5,25-27). Telomerase activity has been mani­
fested as positive in II (85%) of the 13 malign pan­
creas tumors, and as negative in 15 benign pancreas 
tumors (27) . In accordance with these results , it has 
been claimed that the telomerase activity in pancreas 
tumors is an important parameter in determining the 
malignancy. Of the 62 patients with breast cancer of 
which the malignancy has not been determined, 50 
of the specimens taken via fine needle aspiration 
method have showed an increase in the telomerase 
activity. Authors have asserted that the telomerase 
activity may be used with 81% accuracy in deter­
mining the breast cancer malignancy (28) . Telorn­
erase activity has been established as positive in 10 
of the 12 cervical cancers, 12 of the 13 endometrial 
cancers, 18 of the 21 ovarian cancers, 2 of the 2 
tubal cancers, and 1 of the 1 vulvar cancer case (29) . 
Based on this result, it has been claimed that the te­
lomerase activity could be used in determining the 
malignancy of 88% of the gynecologic malign tu­
mors. In another study that focused on the telom­
erase activity in ovary tumors, the telomerase activ­
ity has been found in 23 (92%) of the 25 malignant 
ovary tumors, I (16 ./%) of the 6 borderline malign 
tumors, and 2 (20%) of the 10 benign tumors are 
higher compared to other tumors (30) . In 41 speci­
mens with soft tissue tumors, it has been indicated 
that the telomerase positive cells were not only ma­
lignant but also aggressive (31) . Furthermore, they 
have showed a relationship between the metastasis 
and the increasing of telomerase activity in locally 
recurring tumors. Of the malign gliomas, telornerase 
activity of 45% and 89% was determined in anaplas­

tic astrcytoma (grade III) and in glioblastome multi­
forme (grade IV) respectively, and it has been also 
reported that the increase in the telornerase activity 
showed the malignancy of these tumors (12). Te­
lornera se activity and hTERT expression have been 
established as positive in all of the 12 glioma cell 
lines, and as negative in the normal cell line (32) . 
Consecutive cell line passages in immortal embry­
onic esophageal epithelium cell line (SH EE) have 
been investigated without administering any average 
substances, and researchers have showed that the 
cells were differentiated and become cancerous in 
the 31st passage, that they became premalignant cells 
in the 6151 passage, and that they manifested strong 
potential and fully malignant transformation in the 
851h passage. This study has showed that the trans­
formation in the passage to passage cells takes the 
cells to malignancy (33) . Moving from the fact that 
the telomerase activity would increase along with 
malignancy, the result of our study from the view of 
telornerase activity proves to be in accordance with 
these studies . 

Sialic Acid (NANA): In a report manifest ing 
that sialic acid levels increase during cancer, serums 
of patients with 50 gastrointestinal system cancers 
and 20 controls have been investigated , and it has 
been determined a significant sialic acid increase 
compared with the controls (34) . The blood speci­
mens of 37 primary tumor patients and 8 relapse lar­
ynx cancer patients have indicated an increase in the 
sialic acid levels, and this increase has been more 
sign ificant in the relapse patients (35) . In an investi­
gation on 50 controls and 43 head-neck cancer pa­
tients, it has been determined that serum sialic acid 
levels in cancer patient increased compared with the 
control, and also this increase has been much higher 
in malignant progression (36) . Much higher serum 
sialic acid levels of 35 patients with metastasis and 
25 colorectal cancer patients have been shown com­
pared wi th the group with no metastasis and the con­
trol (37) . 

There was no suggestion showing how the level 
of sialic acid changes from passage to passage in our 
two cell lines. In the proceeding passages of the used 
cell lines, sialic acid level increased gradually, and 
this increase was more regular compared with the te­
lomerase activity . 

CONCLUSION 

The telomerase activity, which has been ini­
tially expected to increase in the proceeding pas­
sages, was increased by manifesting undulation . Its 
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use as a sing le param eter may be cons idered as a 
misleadin g factor for ' the researcher. Bes ides, the 
fact that sialic ac id level s showed a regul ar increase 
gradua lly in the procee ding passages of the g lioma 
ce ll lines may indicate that thi s increase is more 
regular than that of the telom erase act ivity. The re­
sults of our study pointed out the necessity to check 
other param eters in addition to telom erase activity in 
futur e studies on cance r ce ll lines such as g lioma. 
There is also need to conduct many other studies on 
different cancer ce ll lines in order for our findings to 
become more defin ite. 
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