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Dear Editor,
We have carefully read the Letter to the Editor by Pang and Chin related to our paper entitled

“Food for bone: evidence for a role for delta-tocotrienol in the physiological control of osteoblast
migration” [1] published in the International Journal of Molecular Science.

We have some issues regarding the points raised by the authors.

1. The paper from Shen and colleagues 2018 [2] clearly shows the effect of dietary supplementation
of tocotrienol in the suppression of bone resorption, probably mediated by the reduction of
oxidative stress. Our statement “osteoporosis has been correlated with low intake, and serum
levels of TTs” refers to this paper. We disagree with the authors that “dietary tocotrienol level has
not been shown to correlate with bone health, probably due to the absence of a reliable dietary questionnaire
that could assess the tocotrienol intake”, since Shen and colleagues (2018) have reported that a 12
week annatto-derived tocotrienol supplementation, previously used to examine the effects of
tocotrienol on bone turnover, resulted in a significant increase in serum delta-tocotrienol levels in
postmenopausal osteoporotic women [2].

2. We agree with the Authors that several PI3K inhibitors are available. However, LY294002 is
widely used as inhibitor of PI3k (see 172 papers in Medline from 2010 to 2020). Its strong effect in
inhibiting PI3kinase action is well established [3]. LY294002 was shown to decrease not only the
level of Akt phosphorylation in rat osteoblasts but also its nuclear translocation [4]. We used
the same LY294002 concentration previously used to study the effect of PI3K/Akt signaling on
osteoblast differentiation and motility [5]. The authors indicate that the 10 uM LY294002 used
in our experiments could induce cell death, thus interfering with cell migration. It is worth
noting that the papers cited by the authors [6,7] refer to the proapoptotic action of LY294002
in cancer cells, an experimental condition not comparable to the physiological environment
used in our study. Moreover, the paper from Tang and colleagues [8] showed that the LY294002
(10 uM), does not affect MC3T3E1 cell proliferation or apoptosis. Lastly, we have demonstrated
that delta-tocotrienol phosphorylates Akt. Akt phosphorylation is involved in the regulation
of several signaling pathways and transcriptional networks controlling osteoblast function [9].
In our study we aimed to examine the effects of δ-TT on MC3T3E1-cell migration, and we focused

Int. J. Mol. Sci. 2020, 21, 6675; doi:10.3390/ijms21186675 www.mdpi.com/journal/ijms

http://www.mdpi.com/journal/ijms
http://www.mdpi.com
https://orcid.org/0000-0001-9044-6767
https://orcid.org/0000-0002-7285-9880
https://orcid.org/0000-0003-1250-724X
http://dx.doi.org/10.3390/ijms21186675
http://www.mdpi.com/journal/ijms
https://www.mdpi.com/1422-0067/21/18/6675?type=check_update&version=2


Int. J. Mol. Sci. 2020, 21, 6675 2 of 3

our attention on the Wnt/β-catenin pathway and Bone Morphogenetic Protein (BMP) signaling
involved in osteoblast differentiation and the wound-induced cellular migration [10]. In particular,
it has been reported that GSK3beta is a critical downstream substrate and effector of PI3K/Akt,
and pAkt inhibits GSK3beta, promoting its phosphorylation [11]. In line with this assumption,
LY294002 decreases both pAkt and β-catenin levels [12,13]. Even if the lack of measurements
of the intranuclear translocation of β-catenin represents a limit of our study, as reported in our
paper, we suggest that the canonical Wnt signaling pathway is involved in the effect of δ-TT on
MC3T3-E1 cell migration for several reasons:

• δ-TT treatment increased β-catenin transcriptional activity as detected by luciferase assay.
Indeed, the plasmid coding for TCF-LEF-RE is activated only after the translocation and the
binding of β-catenin.

• δ-TT treatment increased the gene expression of β-catenin target genes such as BMP2 and OC.
• Pretreatment with procaine, a local anesthetic drug, previously reported to inhibit the

Wnt/β-catenin pathway [14,15], prevented the stimulatory action of δ-TT on cell migration.
Our assumption is in line with previous, in vivo studies, showing that oral annatto TT
supplementation reduced osteopenia caused by metabolic syndrome by reducing SOST and
DKK1 levels, considered antagonist of the Wnt signaling pathway [16].

3. As reported by the authors, procaine in addition to an inhibitory action on the Wnt signaling
pathway, exerts a DNA-methyltransferase inhibitory activity. This effect has been detected in
colon cancer cells [17] not in physiological conditions. In fact, the inhibitory effects of procaine on
both osteoblast differentiation [18] and on rat bone marrow mesenchymal stem cells are due to
Wnt/β-catenin inactivation and independent on DNA methylation changes [15].

4. The authors wrongly reported that we have previously shown that δ-TT increases MC3T3E1-cell
proliferation. In this paper, we have shown the effect of δ-TT on cell viability by using MTT
assay [19], which is a biochemical assay used to evaluate the viability of the cells, not the
proliferation. In more detail, MTT allows the assessment of the cell metabolic activity since the
measure of the cell proliferation with MTT is related only to rapidly dividing cells, that is not the
case of MC3T3-E1. So, the finding of a shift of G1/S in the cell cycle is not in contrast with our
previous results.

As far as the use of NONIDET-P40 (is correct), it is widely considered a nonionic, nondenaturing
detergent [20], used in several biochemical tests, including cell cycle analysis [21,22].

Considering the common interest with the authors in the studies regarding the effects of natural
compound on bone cell activities, we hope for a future fruitful collaboration.
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