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CHANGES IN HTERT, VEGF, RET AND P53 EXPRESSIONS IN THYROID CARCINOMA PATIENTS
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ABSTRACT

Objective: To study the expressions of telomerase reverse transcriptase (WTERT), vascular endothelial growth factor (VEGF),
Ret and P53, and their relationship to various pathological factors in different pathological types of thyroid carcinoma (TC) patients.

Method: Paraffin-embedded pathological specimens of thyroid carcinoma (174) and 40 normal hypothyroid tissue specimens
preserved in the Pathology Department from July 2012 to June 2017, were used in the study. The expressions of hTERT, VEGF, Ret
and P53 were assayed using immunohistochemical staining in order to analyze their association with pathological types, ages, tumor
diameters, lymphatic metastasis and TNM tumor stage of the TC patients.

Results: The expressions of hTERT, VEGF, Ret and P53 were 79.89, 78.16, 70.69 and 81.03%, respectively, and significantly
higher than the corresponding expressions in normal hypothyroid tissue (p<0.05). The positive expressions of hTERT and VEGF were
associated with tumor diameter, while VEGF and Ret expressions were related to lymphatic metastasis; hTERT, VEGF, Ret and P53
expressions were associated with TNM tumor stage (p<0.05). However, there was no association between the expressions of hTERT,
VEGF, Ret and P53, and age and tumor pathology (p>0.05).

Conclusion: The increased positive expressions of hTERT, VEGF, Ret and P53 in thyroid carcinoma are of clinical significance,
and can aid in early diagnosis of thyroid carcinoma.
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Introduction

Thyroid carcinoma (TC) is one of malignant
tumors frequently seen on the head and neck in the
endocrine system. The pathogenesis of TC is still
unknown, and there are no preventive or treatment
measures so far. Thus, early discovery and diagno-
sis are important strategies for reducing the mortal-
ity of TC patients, and for improving prognosis".
At present, pathological examination of morpho-
logic features under the microscope is one of main
clinical diagnostic measures used. However, aris-
ing from the existence of various TC pathological

types, single pathological diagnosis is associated
with high rates of missed diagnosis and misdiag-
nosis for TC patients with atypical modality or
minimum focus®. In recent years, the examination
indices of some TC-specific markers have been
clinically combined to improve the accuracy and
sensitivity of early pathological diagnosis. These
markers are hTERT, VEGF, Ret, and P53G, In
this study, immunohistochemical staining method
was used to determine the protein expressions of
hTERT, VEGF, Ret and P53 in tissues of TC pa-
tients and normal tested tissues so as to investigate
their relationship with TC.
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Clinical Data and Methods

Main instruments and reagents

Japan Olympus Company supplied the CX41
inverted optical microscope and OLS4100 laser
confocal microscope used in this study. The primary
antibodies of hTERT, Ret rabbit anti-human mon-
oclonal antibody, VEGF rabbit anti-human poly-
clonal antibody and P53 rat anti-human monoclonal
antibody were bought from Sigma Company. Hema-
toxylin staining solution, DAB color kit and immu-
nohistochemistry PV kit were products of Beijing
Zhongshan Biological Technology Co., Ltd.

Clinical data of patients

In this study, 174 paraffin-embedded patholog-
ical specimens of TC and 40 normal hypothyroid
tissue specimens which were preserved at the Pa-
thology Department from July 2012 to June 2017,
were selected. The patients for pathological tis-
sues included 91 females and 83 males aged 23-77
years (mean age= 49.42+7.36), with disease course
ranging from 3 months to 17 years (mean course=
4.97+5.51 years). There were 138 papillary carcino-
ma cases, 24 follicle carcinoma cases, 3 medullary
carcinoma cases, and 9 cases of undifferentiated
carcinoma. All patients received chemotherapy and
radioactive therapy.

Immunohistochemical assay

Collection of samples: The paraffin-embed-
ded tissue slices of TC patients were hydrated and
sliced. The slices were placed on glass slides, dried
for 48 h and subjected to immunohistochemical
staining. The immunohistochemical staining was
carried out according to the protocol indicated in
the kits. The stained pathological slices were ob-
served under 400x microscope for positive expres-
sions of hTERT, VEGF, Ret and P53. Ten visual
fields were selected at random to observe the posi-
tive expressions.

The expressions were scored 0-5 as follows:
0= zero positive expression; 1= positive expres-
sion <25%, 2= positive expressions of 25-50%, 3=
50-75% positive expression, and 4= positive expres-
sions >75%. The staining strength of cells was scored
0-3 i.e. 0= negative, 1= weak staining, 2= medium
staining, and 3= deep stain. The chromatic index (la-
beling index, LI) was calculated as the product of
percentage expression and staining strength i.e.

LI= (% positive expression) x (staining strength).

The slides were divided into 4 levels based on

the total scores i.e. level 1 (0-1), level 2 (2-3), level
3 (4-6) and level 4 (9-12). Levels 1 and 2 indicated
low expressions, while levels 2 and 3 showed high
expressions.

Statistical Analysis

Measurement data are expressed as mean =+
standard deviation (SD) (X+s). Student’s t-test was
adopted for comparison among groups, while analysis
of variance was use for comparison in a group. Enu-
meration data are expressed as percentage, and were
statistically analyzed using y* test and Spearman cor-
relation test. All statistical analyses were done using
SPSS version19.0 statistics software. Statistical sig-
nificance of difference was fixed at p<0.05.

Results

Results of pathological examination of patients

The pathological examination results indi-
cated that papillary carcinoma was frequent in 82
T1 patients, 65 T2 patients and 27 T3 patients, as
shown in Table 1.

TNM n (cases) Papillary Follicle Medullary | Undifferentiated
stage carcinoma | carcinoma | carcinoma carcinoma

T, 82 66 15 1 0

T, 65 53 7 2 3

T, 27 19 2 0 6
Total 174 138 24 3 9

Table. 1: Results of pathological examination of TC
patients (cases).

Results of immunohistochemical assay

Immunohistochemical assay indicated that
the degree of positive staining of hTERT, VEGF,
Ret and P53 were 79.89,78.16,70.69 and 81.03%,
respectively, which were significantly higher than
the corresponding expressions in normal hypo-
thyroid tissue (p<0.05). In addition, there were
no significant differences in the positive expres-
sions of hTERT, VEGF, Ret and P53 in TC tis-
sues among the various pathological subtypes
(p>0.05). These results are shown in Tables 2 and
3, and in Figures 1-4.
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Group n(case) hTERT VEGF Ret P53
Normal 40 82000 | 70175 | 5025 | 925
tissue ) b b b
TC . . . .
i 174 | 139(79.89)" | 136 (78.16)" | 123 (70.69)" | 141 (81.03)

Table. 2: Changes in hTERT, VEGF, Ret and P53
expressions in TC tissues and normal tissues (n, %).
"p<0.05, compared with normal tissue.

mor diameter, the higher the positive expressions
of hTERT and VEGF (p<0.05). Moreover, VEGF
and Ret expressions were associated with lymphatic
metastasis: TC tissue with lymphatic metastasis had
higher VEGF and Ret positive expression rates than
non-translated tissues (p<0.05). The expressions of
hTERT, VEGF, Ret and P53 were related to TNM tu-
mor stage: the higher the TC tumor stage, the higher
the positive expressions of hTERT, VEGF, Ret and
P53 (p<0.05). These results are shown in Table 4.

hTERT VEGF Ret P53 hTERT VEGF Ret P53
Item N
(case))
Group n (ORI S (ORI S [CONN I A @ || P
+ - + + + Age
67 66 61 67
) <45 86 | (7701) (76.74) (70.93) (71791)
Papillary 138 111 27 104 34 98 40 116 22 0.167/0.09 0.086/0.137 0.054/0.251 286/0.054
carcinoma (80.43)|(19.57)|(75.36) | (24.64) | (71.01)| (28.99) | (84.06) | (15.94) 245 88 72 70 62 74
= (8182) (79.55) (70.45) (84.09)
Tumor
Follicle |5, | 19 | 5 | 21 | 3 | 16 [ 8 | 15 | 9 ditmeer
carcinoma (79.17)|(20.83)| (87.5) | (12.5) |(66.67)|(33.33)| (62.5) | (37.5)
as || 0 66 56 78
: (68.32) (65.35) (55.45) (77.23)
4379[0.028 5.335(0.01 0.264[0.057 0.275[0.056
Medullary 3 3 3 3 5 || 20 70 67 6
carcinoma | 3 | aooy| @ |aony| © |qaoo| © |qoo| © = (95.89) (95.89) ©91.78) (86.3)
Lymphatic
metastasis
Undifferentiated 9 6 3 8 1 6 3 7 2 % 87 I 30
carcinoma (66.67)|(33.33)|(88.89) | (11.11) | (66.67) | (33.33) | (77.78) | 22.22) Metastasis | 99 | gy (87.88) ®28%) ®081)
1.012/0.050 3.769(0.038 3.664[0.0 0.162[0.131
Non- 75 57 49 41 61
metastasis (76.0) (6533) (54.67) (81.33)
Total 139 35 136 38 123 51 141 33
(79.89)(20.11) | (78.16) | (21.84) | (70.69) | (29.31) | (81.03) | (18.97) TNM
stage
Table. 3: Inmunohistochemical results of TC patients in T,
each pathological subtype (n, %). el o P o .
B (77.91) |0.167[0.092| (76.74) [0.086{0.137| (70.93) |0.054[0.251| (77.91) [0.286]0.054]
T s | .72 70 62 74
s (81582) (79.55) (70.45) (84.09)

o,

Figure 1: hTERT, VEGF, Ret and P53 expressions in
thyroid carcinoma tissue.

A: hTERT positive expression in thyroid carcinoma tissue (x400);
B: VEGF positive expression in thyroid carcinoma tissue (x400);
C': Ret positive expression in thyroid carcinoma tissue (x400); D:
P53 positive expression in thyroid carcinoma tissue (x400).

Relationship between pathological parameters
and the expressions of hTERT, VEGF, Ret and P53
The results of analysis indicated that hTERT,
VEGF, Ret and P53 expressions were not related to
age. However, the expressions of hTERT and VEGF
were related to tumor diameter: the larger the tu-

Table. 4: Relationship between hTERT, VEGF, Ret
and P53 expressions and various clinical pathological
factors (n, %).

Discussion

In China, thyroid carcinoma (TC) is one of
malignant tumors frequently seen on the head and
neck in endocrine system, and incidence increas-
ing year by year, especially in coastal regions®.
Some epidemiological investigations have indicat-
ed that the incidence of hypothyroid tuberosity is
about 5% in regions with improved iodine supply.
The disease develops slowly, and combined with
the absence of any obvious clinical indications at
the early stages, the possibility of missed diagnosis
is relatively high. Indeed, the degree of diagnosis
from pathological examination under the micro-
scope is only 20-30%, but autopsy shows that the
incidence of hypothyroid tuberosity is above 65%,
which implies low accuracy of diagnosis”.

Thyroid cancer occurs in stages including
oncogene mutation, growth factor control and
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tumor tissue clone®. It is one of the malignant
tumors with very high incidence, but its patho-
logical classification is relatively complicated®.
Therefore, there are wide differences in treatment
schemes and prognosis. In recent years, due to
advancements in ultrasonic techniques and wide
application of CDFI, the degree of detection of
TC has greatly improved"?. However, it is more
difficult to detect malignant tumor"". Within the
period 2012-2017, TC patients treated in our hos-
pital were mostly at T, stage, and were mainly of
papillary carcinoma, while patients with follicle
carcinoma, medullary carcinoma and undifferen-
tiated carcinoma were relatively lower in number.
Arising from this, it was assumed that iodine de-
ficiency had been greatly reversed especially after
the energetic promotion of use of iodized salt in
China. In 2009, the American Thyroid Association
advised that, besides the fine-needle aspiration
biopsy used to judge the features of hypothyroid
tuberosity, it was necessary to check hypothyroid
molecular markers to assist in the diagnosis.

It is known that hTERT is a ribonucleopro-
tein which is positively expressed (and has high
sensitivity) in most TC cancer cells"?. In this
study, hTERT positive expression (79.89%) was
significantly higher in TC than in normal galac-
tophore tissue, and was closely related to tumor
diameter and TNM tumor stage. This indicates
that hTERT is related to the attack and prolifer-
ation of tumor cells but not clearly related to tu-
mor metastasis. Vascular endothelial growth fac-
tor (VEGF) is one of the most important specific
vascular endothelial growth factors which have
been identified so far. It is involved in the growth
and metastasis of tumor cells. In this study, posi-
tive expression of VEGF was 78.16%, but it was
as high as 88.89% in undifferentiated carcinoma,
and higher than the degree of positive expression
in normal galactophore tissue. Moreover, it was
related to tumor diameter, lymphatic metastasis
and TNM tumor stage. This implies that VEGF is
associated with blood supply and growth condi-
tion of tumor cells. Ret gene activation is an early
event in TC and a prerequisite for the combination
of YIO15 and PLC-y"?. In this study, Ret gene re-
arrangement was in 70.69% of TC patients, but
Ret expression was related only to lymphatic me-
tastasis and TNM tumor stage. The P53 gene is
an anti-oncogene and it reduces cell growth and
inhibits proliferation of tumor cells. Mutation in
P53 gene is closely related to normal physiologi-

cal disturbance and has typical oncogene activity.
In this study, the positive expression of P53 gene
was 81.03%, and was significantly higher than the
corresponding expression in normal galactophore
tissue. It was associated with all pathological fac-
tors tested except TNM tumor stage.

Conclusion

The positive expressions of the tumor-related
genes hTERT, VEGF, Ret and P53 are increased in
thyroid carcinoma tissue and play important roles
in incidence and development of thyroid carcino-
ma. Thus, the expressions of h"TERT, VEGF, Ret
and P53 can provide experimental reference for
early diagnosis of thyroid carcinoma. These find-
ings deserve application in clinical diagnosis of
thyroid carcinoma.
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