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studies elucidated that the receptor is also

expressed in non-nervous tissues and cells of

the bladder, kidney, stomach, spleen and other

organs . However, there are no studies

that showed the expression of TRPV1 in

BMSCs. The present study was undertaken

with an aim to examine histological changes

and turnover of BMSCs from rat femurs

cultured in capsaicin-supplemented conditions,

as well as those of the microenvironment

Bone marrow samples were sterilely

obtained from the femur of rats (5-week-old,

male, Slc:Wistar; Shimizu Lab Supplies,

Kyoto, Japan). The protocol (No. 06-08002:

Culture of rat bone marrow stromal cells)

was approved by the Ethics Review Board of

Osaka Dental University. The samples were

added with Dulbecco's modified essential

medium (DMEM; Nacalai Tesque, Inc.,

Kyoto, Japan) supplemented with 10% Fetal

bovine serum (FBS; Hyclone, Logan, UT,

USA), penicillin (100 units/mL; Nacalai

Tesque, Inc.) and streptomycin (10 ng/ml;

Nacalai Tesque Inc.), and cultured in 10 cm

dishes (BD Falcon, Bedford, MA, USA) at

37 in a humidified gas mixture containing

50 mL/L CO balanced with air (5% CO /air).

The bone marrow-derived cells adhered onto

the dish were to be the first passage. The

cells were grown to sub-confluence and

subsequently seeded to be 5 10 /cm cells in

in

X

vitro.

Cell preparation

Materials and Methods

Materials

changed every 3 -4 day.

1. Cell proliferation

�� ��

Methods

DMEM + 5%FBS + penicillin + streptomycin

(Medium A), and were sub-cultured to obtain

the third passage; medium (Medium A) was

The obtained rat BMSCs were seeded 3 10X

cells per well in 96 well plates (Asahi

Technoglass Co., Chiba, Japan), then cultured

under the following five conditions (control:

; experimental: , , & with addition

of capsaicin) by changing the culture medium

every 3 days for 2 weeks. Capsaicin used in

the present study was purchased from Wako

Pure Chemical Industries (Osaka, Japan).

We examined cell proliferation on days 0,

3, 7, 10 and 14 using Cell Count Reagent SF

(Nacalai Tesque). On each experimental day,

10 l of Cell Count Reagent SF was added to

each well, and incubated for 1.5 h at 37 in

5% CO /air, then an absorbance of 450 nm

was measured (optical density of 450 nm: OD

) The examination of cell proliferation was

ì

Condition (control): DMEM + 5%FBS +

penicillin + streptomycin = Medium A

Condition : Medium A + 5 M capsaicin =

Medium B

Condition

Condition : cultured in Medium B for the

first 3 days then changed to Medium A

Condition : cultured in Medium C for the

first 3 days then changed to Medium A

ì

: Medium A + 25ìM capsaicin =

Medium C
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was mixed with 200 l working regent and

incubated 3 min at room temperature,

and assayed with the kit at reading OD of

570-650 nm (peak absorbance at 612 nm:

OD612nm) using the Wallac ARVO 1420

multilabel counter. The examination of

calcium assay was performed for 6 wells of

ì

The rat BMSCs were seeded 3 10 cell

s/well in 24 well plates (Asahi Technoglass

Co.) and cultured under the 5 conditions for

two weeks. On each experimental day (day

0, 3, 7, 10, 14), cells of each condition were

fixed with 4% parafolmaldehyde, stained with

hematoxylin and eosin (H-E), then observed

and photographed under an Olympus BK40

light microscopy (Olympus, Tokyo, Japan)

following the conventional methods.

Transmission electron microscopy (TEM)

The day 10 specimens cultured in

condition were prefixed with chilled 1/4

Karnovsky's fixatives diluted with BPS,

washed with BPS, postfixed with 1% OsO

solution, washed for several times, dehydrated

with ascending series of ethyl alcohol, and

then embedded with TAAB 812 epon in

culture dishes following the conventional

methods. The embedded BMSCs were cut

into small pieces, trimmed and then set upon

cured epon blocks. The epon-embedded

X

in OD612nm values.

5. Histological examination

Light microscopy

each condition; the average extracellular

concentration in each condition was expressed

Ca

samples were ultrathin-cut with a diamond

knife mounted on an LKB 4800 A

ULTROTOME I (LKB, Stockholm, Sweden).

The specimens were then picked up on 150-

mesh copper grids, stained with uranyl acetate

(20 min) and lead citrate (10 min), and then

examined and photographed with a Hitachi

HU-7100 TEM (Hitachi, Tokyo, Japan)

following the conventional methods.

One-factor ANOVA and Kruskal Wallis

test for analysis of variance of the obtained

data (average) were processed using Excel

Statistic 2000 for Windows (Community

Information Services, Tokyo, Japan);

significant data were assessed by Scheffe's

The data were summarized and analyzed

for studying cell proliferation on designated

days (Figs. 1a & 1b). At 3 days after culture,

cell proliferation rate was observed to be the

same in all conditions. In conditions and

, greater proliferation rates than other

conditions was found between day 7 and day

10; a significant increase of 1.5 fold in

comparison to day 0 was found in condition

Cell proliferation in all conditions peaked

at day 10 approximately 24 h after changing

culture media on day 9, and decreased in all

conditions between day 10 and day 14 (Figs.

6. Statistical analysis

test for post hoc.

1. Cell proliferation

Results

on day 10 (Figs. 1a & 1b).





10

2. Examination for expression of TRPV1

There was no expression of TRPV1

mRNA in the control group (condition ) on

all days. Like the control group, conditions

(intermittent addition of 5 M capsaicin every

3 -4 day ) and (addition of 25 M capsaicin

on first 3 days) showed no expression of

TRPV1 mRNA on all days (Table 1). In

contrast, expression of TRPV1 mRNA was

observed in condition (intermittent addition

of 25 M capsaicin every 3 -4 day ) and

condition (addition of 25 M capsaicin on

first 3 days) on either day 3 or day 7 of

experiment (Table 1). However, no expression

of TRPV1 mRNA in all five conditions was

o b s e r v e d a f t e r d a y 7 ( Ta b l e 1 ) .

The results suggested that TRPV1 was

expressed during 3 days (conditions and

) and 24 hours (day 7 of condition ) after

introducing 25 M capsaicin into the culture

ì

ì

ì

ì

ì

mRNA

RT-PCR

medium.

Table 1

Expression of TRPV1 mRNA on designated

days of rat BMSCs in different conditions

Condition

Day 0

Day 3 + +

Day 7 +

Day 10

(Expression of 285bp Products)

* *

Chronological changes of pH in different culture conditions.

Significant pH differences (p<0.05) are found

between media added with capsaicin (experimental group:

conditions , , & ) and control group (condition

) on days 7 and 10. The results indicate that rat BMSCs

proliferate in alkaline microenvironment.

Fig. 2a

On day 0 (just after the cells were seeded),

the conditioned , , and culture

media had higher pH values than that of the

control group (condition ). The culture

medium pH declined towards pH 7.4 for the

first 3 days, then recovered to pH= 8.0 to 8.4

on day 4. After that, the culture medium pH

declined gradually towards pH 7.4, but never

lowered to become an acidic phase in

experimental conditions (Figs. 2a & 2b).

The present analysis of variance elucidated

that there were significant chronological pH

changes in condition- , - and - media

(Fig. 2b), and the pH differences in conditions

and were significant on days 7 and 10

The results suggests that either 5 M or

25 M capsaicin significantly affected pH

changes on day 7 and day 10 of culture, and

25 M capsaicin facilitated alkaline phase

of the culture media (Figs. 2a & 2b).

ì

ì

ì

3. pH changes of the culture medium

(Fig. 2a).
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