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ABSTRACT

Chronic inflammatory diseases are often linked with bone loss. The underlying
mechanisms involve disturbance of remodelling cycle which include imbalance
activity of osteoblasts and osteoclasts involving receptor activator of NF-KB ligand
(RANKL)/receptor activator of NF-KB (RANK)/osteoprotegrin (OPG) signalling
system. This study aimed to evaluate and compare the effects of green (GTE) and
black tea extracts (BTE) on osteoblasts and osteoclasts in the presence of TNF-o~
induced inflammation. Total Phenolic Content (TPC) of both extracts was measured
using Folin-Ciocalteu reagent. Quantification of catechin and derivatives and
caffeine in the extracts was performed by Ultra Performance Liquid Chromatography
(UPLC). Normal human osteoblasts (NHOst) were cultured in non-inflammatory and
inflammatory conditions to study osteoblasts. Human Peripheral Blood CD14+
monocytes were cultured to study osteoclasts. MTS assay was used to measure cell
viability in both cells. Osteoblasts functions were evaluated using Alizarin Red S
(ARS) staining, Alkaline Phosphatase (ALP) activity, RANKL and OPG protein
expression. Microarray was used to screen novel gene expression in osteoblasts.
Tartrate-Resistant Acid Phosphatase (TRAP) staining assay and gene expression of
osteoclast markers were done to investigaste GTE and BTE effects on
osteoclastogenesis. All concentrations of GTE and BTE showed viability of NHOst
above 80% at all-time points in both conditions. On the contrary, BTE- and GTE-
treated osteoclasts showed decrease in cell viability in concentration-dependent
manner with greater magnitude observed in GTE-treated cells. RANKL was
significantly reduced at day 2 with 5 and 50pg/ml BTE in non-inflammatory
condition. BTE also reduced the level at day 5 with 50 and 100pg/ml and at day 10
with 100pg/ml concentration. At day 5, all GTE treatments significantly reduced
RANKL. In inflammatory condition, 100pg/ml GTE and BTE reduced RANKL at
day 5 and 10. OPG was significantly elevated by Sug/ml each GTE and BTE at all-
time points in non-inflammatory condition. During inflammation, Spg/ml each GTE
and BTE significantly enhanced OPG at day 5 and 10. Microarray and validation
experiment indicated that the genes of ASPN, BIRC3, CTSK, CCL2, ICAM-1, IL6,
IL8, OMD, SFRP4, SOD2, TLR3, TNFAIP3 and TNFAIP6 have potential role in
bone metabolism and inflammation. GTE and BTE significantly decreased the
number of multinucleated and tartrate-positive cells compared to control. GTE- and
BTE-treated osteoclasts also showed a significant decrease of ACP5 and RANK
mRNA levels. Other osteoclast markers including DC-STAMP, ADAMS, Atp6v0d2,
CTSK, ITGAV and CALCR were increased in BTE treatment but were decreased in
GTE. This study has demonstrated that BTE in comparison to GTE may have the
potential as supplementary therapy to the current treatment of bone loss associated
with inflammatory bone diseases even though the effects are not prominent as that of
GTE.
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