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ABSTRACT

Background: Central giant cell granuloma (CGCG) and peripheral giant cell granuloma(PGCG) are pathological conditions of the
jaws that share the same microscopic features, but differ clinically in terms of their behavior. While the giant cell tumor (GCT) of
long bones is a rare benign neoplasm, tend to affect femur and tubular bone, characterized by local aggressiveness, high recur-
rence rates and metastasis to the lung.

Objectives: To evaluate, compare and correlate the expression of TNF-a, IL-6 and VEGF in peripheral and central giant cell granu-
loma of the jaw and giant cell tumor of long bones.

Methods: A total of 60 retrospective formalin- fixed, paraffine-embeded specimens of giant cell lesions of the jaws and long
bones, where included in this study. An immunohistochemical staining with TNF-a , IL-6 and VEGF monoclonal antibodies were
performed.

Results: TNF-a, IL-6 and VEGF were expressedin all lesions. The PGCG comparedto the CGCG and GCT showed significantly in-
creased expression of TNF-a and decreased expression of VEGF by the stromal cells..GCT showed increased expression of VEGF
by M NGCs and stromal cells .There is a non significant difference between CGCG and GCT regarding the expression of all three
cytokines.

Conclusions: The present study confirmed the usefulness TNF-a,IL-6 and VEGF in evaluating osteoclastogenesis. The results of this
study proved that the biological activity of TNF-a, IL-6 and VEGF was comparable between the central giant cell granuloma and
giant cell tumors, supporting the observations that these two lesions are the same entity and have the same biological behavior.

KEY WORD

central giant cell granuloma, Peripheral giant cell granuloma, Giant cell tumor

IR

Bali (n ity Lagi€ly Aymgall Gt uii Lagl (i ya il Las (PGCG ) omnall 5 (CGCG) 6 5-S sall maaiall 8,80 LA 5 5
Gy ) 53l Baeall ol ) Y1 e (GCT) Ak shal) allaell A83aall Ldad) 5 (0S1 (g el i) (oS8l ial ya) oo O miimg 5 (5 sl S sLidll
Al (LI ) Sl A sall Al gl Sy Con Al a b g Aadl) ale

R ECTVE SRRV W RSP PV W DU Cra WA U JOOICAION DU JE TN R AN SR B JUOAPUL B e SO - 19N
Al jall o3 gl Laas cuil€ @) o lae 8 Aymall o) Y1 5o JSI(VEGF) 5) (3-TNF-) IL) , ol 53 <o

Ol sl A yall el 58l i 08 ALy shal) aldaall s 5o LA Al 5l s Al (Sill o)y 5) (e Ly yo T+ AcglSl) Al cuandatiz Jard) (301 sha g 3 gl
.(VEGF) 5 ( 1-IL) 5 (TNF-a ) das) salcaall slaaa ) Adalss gy e liall el dpnatll 408 aladtnl Al jall el ol pll panidiy & e

Al g aaall o 8 L il g aaell angeall A80anll LAY (4 S5 8 a3 Led VEGF 5 ToIL STNF -0 sieadl (al sall ) dad jall oy lal il
S el et | ainal) ) A8l LT oy gl LS ol 5 391 s A i Ui iy la) TNF-u S sl Joalall il sl wis
£ (e ) e ol e (d Dl o 55315 Ly sl Uaal) ol 5) A i L8 a5 4 VT (S sl Joalall il Ll ol 3]
Uiy 8 Joalall 138 5glal 358 VEGE i siad) (eball e lial) a8 (5 pa) Aals (gma ALy shal) oULal) 280 aall LAY oy 5 (8 Jralall Vs A
Jama Uajg) daws (5215 sl amall o sl s ad Jame el eliall oapasill JLela¥) Jas uga Ay shall aldaall A83aal) LAY o5 0 A sina
S XS oAl (el o) oW (s A A i LB 5 8 i o LS Jalall 2]

48 (g L8 gis JSVEGF, V-TNF-0,,IL 43S s J) ool gall il jlgdal INA (n (58 LS (5 sl @l slal) Gl aill A jall o2 5005 () L)
o=l bl e ol e Baal s A e s Laa illall (il oz s el g 5 Sl LAl ) 5 55 Sl DA

i )l cilalsl)

A ghall alaall o ) 5 amall (sl o ) sll-gs 38 sall cpall o) M)

Iraqgi Dental Journal | Volume 38 ,Issue 2 - Aug. 2016



INTRODUCTION

Many lesions of the jaws contain giant cells, they
include peripheral giant cell granuloma, central giant
cell granuloma, aneurysmal bone cyst, brown tumor of
hyperparathyroidism and early stage of cherubism

Giant cell granuloma which is a benign bone
lesion that occurs mainly in the jaws, not tumor but
like condition. Giant cell granuloma presented either
as central or peripheral giant cell granuloma . They
are of unknown origin located more frequently in
the mandible than maxilla, occurring in the 2nd and
3rd decades of life. Females are more frequently
affected than males Y. PGCG is a reactive exophytic
lesion occurring on the gingival and the alveolar
ridge originating from the periosteum or periodontal
membrane™.

On the other hand giant cell tumor is a low grade
locally aggressive neoplasm that develops within
the long bone of young adults of 20-40 years of age.
It constitutes about 4-5% of all bone tumors and
about 18% of all benign bone tumors. It is generally
considered a true neoplastic condition with well
defined clinical, radiological and histopathological
features®. It apparently arises from the mesenchymal
cells of the connective tissue frame work. These cells
differentiate into fibroblast-like stromal components
and multinucleated cells of osteoclastic type ¢ 7.

The histological features of each of these lesions
are markedly similar although they vary substantially
in their clinical behavior. However, sometimes they
switch from relatively indolent growth pattern to
become rapidly enlarging and destructive one with
recurrence tendency. Controversy still exists whether
the CGCG that occurs in the jaws is a true neoplasm
and identical to those occurs in the long bones ©¥.

A diverse array of inflammatory cytokines and
chemokines promote the formation of multinucleated
osteoclast cells. Osteoclasts are typically present
in large numbers in GCT of bone, suggesting that
these tumors may contain cell expressing factors
that stimulate osteoclast precursor recruitment
and differentiation®. Osteolysis is a common
complication of tumors that arise in, or metastasize to,
bone. Considerable progress has been made toward
an understanding of the mechanisms responsible for
physiological osteoclastogenesis.

A large number of growth factors, hormones and
cytokines have been identified that can exert direct
and indirect stimulatory and antagonistic effects on
the development of osteoclasts from hematopoietic
precursors.

Iraqi Dental Journal | Volume 38 ,Issue 2 - Aug. 2016

MATERIAL AND METHODS

In thisstudy, files of patients with a definite
diagnosis of PGCG and CGCG from the Department
of Oral and Maxillofacial Pathology, College of
Dentistry, University of Baghdad were revised. The
cases of GCT from Ghazi — Al-Harriri hospital,
the diagnosis in each case having been made on the
basis of clinical, radiologic and histologic findings.
Formalin- fixed and paraffin-embedded- tissue
samples of all the cases were retrieved. All specimens
were obtained from surgical excision of the lesions
and had been fixed in 10% buffered formalin. The
(H&E) stained slides for all cases were reviewed by
two histopathologists. The positive control slides
were prepared from blocks of patients having tissue
known to contain the target antigen against which the
primary antibodies used in this study respectively.
Positive tissue controls included radicular cyst for
TNF-a, cervical squamous cell carcinoma for IL-6
and human kidney for VEGF. For negative controls
slides the antibody was omitted. In eachsection, eight
high-power fields were randomly selected, with a
40X magnification restricted to relatively cellular
areas containing MNGC, were randomly chosen in
each section to obtain the maximum number of high-
power fields common to all samples and to allow
direct comparisons among them. The MNGC and
stromal cells with a clearly defined immunostaining
compared with the positive control cells were
counted, and the percentage of positively stained
cells (PP) of the M NGCs and stromal spindle-shaped
cells was assessed in each field by two observersas: 0
(<10% stained cells), 1 (>10%), 2 (>25%), 3 (=50%),
and4 (>75%) this is for TNF-o and IL-6"%!D) while
for VEGF; 0, no stained cells; 1, £25% stained cells;
2, >25% and <50% stained cells; 3, >50% and <75%
stained cells; and 4, >75% stained cells!?.Statistical
analysis was performed by SPSS version 19 statistical
package. Because the data were conformed to
abnormal distributions, the non-parametric Mann-
hitneywasused. The differences were considered as
statistically significant at level p=0.05

RESULTS

All tumors showed similar histological features
exhibiting a great number of MNGCs surrounded by
cell populations with oval to spindle cell morphology
in a loose fibrillar connective tissue stroma with
many small blood vessels. TNF-a Fig(1) (A,B,C),
Fig (2) (A,B,C). IL-6 Fig (3) (A,B,C) and VEGF
Fig(4)(A,B,C) were detected in all cases of PGCGs,
CGCGs and GCT. The MNGCs expressed 1L-6 and




VEGF 1in all cases of PGCGs , CGCGs and GCT
as cytoplasmic immunostaining while for TNF-a
as nuclear and cytoplasmic immunistaining Fig(1)
(A,B,C) and cytoplasmic immunostaining as in Fig(2)
(A,B,C). There was a statistically highly significant
difference between PGCG ,CGCG&GCT considering
the expression of TNF-a by MNGCs & stromal cells
as illustrated in Table (1, 2), in contrast to IL-6 which
show anon significant difference between CGCG,
PGCG & GCT as represented in Table (3). VEGF
shows a highly significant difference between CGCG
& PGCG &on the other hand between PGCG&GCT by
stromal cells as illustrated in Table(4,5). Considering
the statistical correlation between the expression of
the three markers in CGCG, elucidated that there is
a direct moderate relation between the expression

of VEGF in stromal cells(r=0.50), with significant
relation (p=0.03) in relation to TNF-a expression
as shown in Table(6). Regarding spearman’s test
correlation in PGCG demonsetrates that the VEGF
in stromal cells has an indirect moderate relation
with TNF-a (r= -0.47), significant relation (p=0.04).
Similarly, VEGF expression in stromal cells has an
inverse moderate relation to IL-6 expression (r=-
0.59) & (p=0.01) as illustrated in Table (7).While
in GCT, statistical analysis revealed that, there is a
direct significant correlation in expression of TNF-a
by stromal cells with MNGCs (r=0.52), and (p=0.02).
On the other hand IL-6 and TNF-a expression by the
MNGCs demonstrated a direct significant correlation
to (r=0.48), and (p=0.03) as shown in Table (8).

Table 1: Comparison for TNF-a expression among studied giant cells lesion types according to cell types

Descrlpttve statistics

Lesion types’ comparison

Mark- Cell Lesion
T T
8 0 .

C.G.C.G 26.83
MNGC PG.CG 20 80.3 17.40
G.C.T 20 59.5 27.46
TNFa
C.G.C.G 20 63.05 25.42
S-cell PG.CG 20 84.3 16.86
G.C.T 20 60.85  22.30

Kruskal

Wallis test
3.89 38 100 6.67 0.036 S
6.14 15 99
568 18 98
3.77 45 99 13.87 0.001 HS
499 17 92

Table 2: Mann-Whitney U test

P.G.C.G 177.5

[reieNe)

MNGC G.C.T 140 0.104 NS

P.G.C.G G.CT 102.5 0.008 HS

TNFa P.G.C.G 98.5 0.006 HS
CECE

G.C.T 188.5 0.76 NS

S-cell
P.G.C.G G.C.T 66.5 0.000 HS
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IL-6

MNGC

S-cell

Table 3: Descriptive statistics for IL-6 expression among giant cell lesions

C.G.C.G

PG.C.G

G.C.T

C.G.C.G

PG.C.G

G.C.T

e I
Type Type =

20

20

20

20

20

Descrlpttve statistics

15.60

68.7

79.3

59.25

60.55

65.15

24.57

14.70

17.90

15.87

25.68

5.49

3.29

4.00

3.55

5.74

10

44

20

20

15

Lesion types’ comparison

Kruskal
Wallis test

100

98 2.78 0.25 NS
100

90

90 1.39 0.49 NS
99

Table 4: Descriptive statistics for VEGF expression among giant cell lesions

Descriptive statistics Lesion types’ comparison

Cell Lesion

C.G.C.G

VEGF

VEGF
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MNGC

S-cell

PG.C.G

G.C.T

C.G.C.G

P.G.C.G

G.C.T

S-cell

20

20

20

20

20

76

80.1

72.05

49.1

70.85

23.02

20.15

16.55

17.50

16.11

18.92

4.51

3.70

3.91

3.60

4.23

18

27

22

43

27

24

Table 5: Mann-Whitney U test

C.G.CG

PG.C.G

P.G.C.G

G.C.T

G.C.T

Kruskal
Wallis test
99
94 0.79 0.68 NS
94
99
78 15.19 0.001 HS
93

0.001
191 0.81 NS
74.5 0.001 HS



Table 6: Correlation among the markers in central giant cell granuloma.

Markers Cells
r

0.42 0.16 -0.01 0.19 -0.37

MNGC
p 0.07 0.49 0.97 0.43 0.11

TNFa

< 0.25 0.22 0.50 -0.36
p 0.28 0.34 0.03 (S) 0.12
T 0.31 0.07 -0.16

MNGC
p 0.19 0.77 0.49

1L-6

< r 0.05 -0.15
p 0.84 0.53
r 0.31

VEGF MNGC
p 0.18

Table 7: Correlation among the studied markers in periphral giant cell granuloma

Mark Coll
i -

R 0.27 0.40 -0.05 0.22 0.10
MNGC
P 0.25 0.08 0.84 0.34 0.68
TNFa
< R 0.18 0.29 0.02 -0.47
p 0.45 0.21 0.94 0.04 (S)
r 0.18 0.21 -0.10
MNGC
. p 0.46 0.37 0.67
IL-6
< T -0.11 -0.59
p 0.65 0.01 (HS)
r 0.27
VEGF MNGC
p 0.26

Table 8: Correlation among the markers in giant cell tumor.

Markers Cells
R 0.52 0.48 0.20 -0.02 0.00
MNGC
P 0.02 (S) 0.03 (S) 0.41 0.93 0.98
TNFa
R 0.38 0.30 -0.04 -0.13
S
P 0.10 0.20 0.85 0.59
R 0.43 0.13 -0.22
MNGC
B 0.06 0.58 0.36
IL-6
R -0.34 -0.03
S
B 0.14 0.89
R 0.39
VEGF MNGC
B 0.09
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©) | ©)
Figure 1: positive nuclear and cytoplasmic expression of TNF-o.  Figure 2: cytoplasmic expression of TNF-o positive (A) Central
(A) Central giant cell granulona 400X, (B) Peripheral giant cell giant cell granulona 400X, (B) Peripheral giant cell granulona

granulona 400X, (C) Giant cell tumor 400X 400X, (C) Giant cell tumor 400X
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Figure 3: Positive cytoplasmic expression of IL-6 (A) Figure 4: Positive cytoplasmic expression of VEGF (A) Central
Central giant cell granulona 400X, (B) Peripheral giant cell giant cell granulona 400X, (B) Peripheral giant cell granulona
granulona 400X, (C) Giant cell tumor 400X 400X, (C) Giant cell tumor 400X
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DISCUSSION

Some argument is still found whether the
GCGs of the jaws and the GCT s of long bones are
really a single pathologic process is an unanswered
question.. TNF-a mostly expressed as cytoplasmic ,
this in agreement with Y. Nuclear and cytoplasmic
expression of TNF-a in the present study concise
with 1 who showed increased transcription of
nuclear factor of activated T cells (NAFT) ,’a
master of transcription in terminal differentiation of
osteoclasts” in the nucleous of MNGCs under the
influence of stimuli triggered by TNF-a .In order
to compare between the CGCG, PGCG and GCT
considering the expression of TNF-a cytokine, the
present study results found that, there is a highly
significant difference between PGCG and GCT, also
between PGCG and CGCG. This finding is confirmed
by 4, who demonstrate that the PGCG is the most
lesion express TNF-o. This high expression of
TNF-a is coherent with the reactive nature of these
lesions, in which local irritating factors that trigger an
inflammatory response promote a greater release of
cytokines such as TNF-a, which may contribute more
to angiogenesis rather than bone resorption (9.

On the other hand, there is a non significant
difference between CGCG and GCT regardingthe
expression of INF-a, this is supported by previous
Iraqi study'® who showed that there is anon significant
difference between CGCG and GCT. The comparison
among these three lesions(CGCG,PGCG&GCT),
revealed a none significant differences regarding the
expression of IL-6 by MNGCs, this is supported by !V
This result indicate that this cytokine play acritical role
in growth process of these lesions '” and IL-6 plays
a critical role in MNGCs formation and regulation of
bone resorption by the same mechanism ®, In order
to compare between these lesions, the present results
showed that there is a highly significant difference
between CGCG and PGCG in VEGF expression by
stromal cells, this concise with !9 suggesting that
high levels of VEGF- producing cells in a CGCG
would be related to a more aggressive biological
behavior. . On the other hand, PGCG may provoke
the resorption of underlying cortical bone %, the
intensity of this process is significantly lower when
compared to that observed in CGCG. Several studies
investigating the phenotype of MNGC in CGCL and
PGCL have reported consistent immunoreactivity to
the anti-CD68 antibody, suggesting that these cells
belong to the macrophage lineage @V. Also there is
a highly significant difference between PGCG and
GCT, this is supported by . The eclevated level of
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VEGF may therefore co-relate with the extent of
osteolytic destruction of the lesion, regardless of its
primary pathology *2.

On the other hand the non significant

relation between CGCG and GCT revealed
immunohistochemical similarities between CGCG
of the jaws and GCT of long bones, supporting
the observation that sometimes these lesions are
indistinguishable @V, as well as VEGF expression may
provide some prognostic indication of biologically
aggressive behavior and local disease recurrence
in any osteolytic lesion affecting bone. There was
a direct correlation between VEGF &TNF-a, in
this study demonstrated in the stromal cells. TNF-a
signaling appears to coordinate the expression of
specific regulators of endothelial cell survival and
metalloproteolytic enzymes ?®. Furthermore, MMP-
9 mediates the release of extracellular matrix-bound
VEGEF, increasing vascularization Y. A negative
correlation between the expression of VEGF&TNF-
alpha was recoreded in this study Within this context,
the lower expression of VEGF in PGCL observed in
the present study agrees with ¥ who found lower
expression of VEGF in PGCL compared to CGCL.
VEGF may therefore co-relate with the extent of
osteolytic destruction of the lesion®. This finding,
together with the discrete trend towards higher
expression of TNF-alpha @®. The present study results
suggested that there is a direct correlation between the
stromal cells &MNGCs in relation to the expression of
TNF-alpha. This is due to the fact that, an established
mechanism by which TNF promotes inflammatory
bone resorption is activation of osteoblasts and tissue
stromal cells to express receptor activator of NF-xB
(RANK) ligand (RANKL) @72, On the other hand
there is a direct relation between the expression
of IL-6 and TNF-a in MNGCs. Proinflammatory
cytokines, such as TNF-a, induce IL-6 production
through the activation of the p38 MAPK which, in
turn, enhances the activity of NF-«kB *.

CONCLUSION

TNF-a expression in multinucleated giant cells
and stromal cells of all cases of CGCG, and GCT
confirmed its role in osteoclastogenesis. Its highest
expression in PGCG, reflected the reactive nature of
these lesions to local irritating factors. IL-6 plays a
positive regulatory role in osteoclast with the highest
expression was in the GCT. This cytokine might be
involved in the growth process and osteoclastogenesis
of central giant cell granuloma of the jaw bones and
GCT of bone, whereas in PGCG, may contribute




mainly in the mechanism of tumor growth,
and occasionally of osteolysis. VEGF showed a
significantly higher expression in GCT in comparison
to giant cell granuloma of jaw bones emphasized the
importance of VEGF in osteoclastogenesis in addition
angiogenesis. While in PGCG significantly lower
VEGF expression leading to less bone destruction
and acting as angiogenic stimulator rather than
osteoclastogenic

The similarities in immunohistochemical
expression between CGCG and GCT of long bones
with a non significant difference between them
regarding the expression of TNF,IL-6 andVEGF,
supporting the observations that these two lesions are
the same entity and indistinguishable and have the
same biological behavior.
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