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Protein kinase C inhibitor H-7 blocks effects of tumor necrosis factor on

bone cells’
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Second Military Medical University, Shanghat 200433, China)

AIM: To study the effects of tumor necrosis
factor (TNF) on the neonatal mouse os-
teoblast-enriched calvarial cells and effects of
protein kinase C (PK C) inhibitor, 1-(5-iso-
gquinolinesulfonyl }-2-methylpiperazine {(H-7)
on the TNF actions. METHODS; [*H] TdR
uptake by the ostegblasts was used to measure
cell proliferation. Cellular alkaline phos-
phatase ( AlP?) and tartrate resistant acid
phosphatase (trAcP) activities were deter-
mined spectrophotometrically. RESULTS;
TNF {(1—100 kU - L™} inhibited both prolif-
eration and expression of AIP activity. but
These TNF-
induced actions were blocked by simultaneous
addition of H-7 (5-—20 pmol « L'}, CON-
CLUSION: TNF has potent effects on the os-
teoblasts, and the blockade of TNF actions by
H-7 suggests that TNF exert its effects
through PK C.

stimulated trAcP activity.
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Tumor necrosis factor (TNF } stimulates

osteaclastic  bone resorption and  inhibits

ostegblastic bone formation in witre and in
vivo''"", TNF elicited responses in target
cells by binding to cell surface receptors, and

protein kinase C (PK C) activation may play a
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majot tole in TNF signal transduction in
some, but not all target cells™*, These
findings prompted us to examine whether PK
C inhibitor could block the actions of TNF on
asteablasts. In this paper. effects of TNF an
the neonatal mouse ostegblast-enriched cal-
varia | cells and the blockade of TNF actions
by a selective potent PK C inhibitor*®”. 1-
( 5-isoquinolinesulfonyl )-2-methyl piperazine

(H-7) were studied.
MATERIALS AND METHODS

Reagents Kecombinant human TNF (specific
activity 3.X10" U » g7') was kindly provided by Dr Y
Sobhmura ( Dainippon: Pharmaceutical Co. Japan ).
H-7 (CiH;; N.0O,S) was synihesized by Dr ZHAO
Jing-Pu {Chemistry Department of this Lab), and the
dose of us dibydrochlorides (H-7 « ZHCI) was used
in the following experiments. [*H]methylthymidine
{CHITdR )Y was from Shanghat Institute of Nuclear
Fesearch. Chinese Academy of Sciences, and the re-
mainder of the reagents were purchased from Sigma
(LUSA).

Cell isolation and cultlvation
enriched cells were prepared from neonatal ICE mouse

Osteoblast-

calvaria (Animal centre of this University}. by a mad-
iftcation of the method™. Briefly, 100 calvariae were
diggested 1 isotonic saline containing ©. 2 % collage-
nase and 0.1 % trypsin. The cells were centrifuged
and incubated with minimal essential medium contain-
ing 10 % fetal calf serum at 37 C in bumid 5 % CO,
for 1 wk.

fresh media unnl cell confluence.

The culture medium was replaced with
These cells ap-
peared morphologicelly te be osteoblasts which re-
sponded to parathyroid hormone to increase intracyro-
plasmic cAMP and expressed inducible high alkaline
phnsphatase (AP activity.
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Cell proliferation  The cell: were treated with
0.1 4y trypsin for 5 min, then 1 » 10* cells were placed
in 96-well microplates for 24 h and incubated with
THFE or H-7 for 24 h.  To test effect of PK C mhibitar
on TMF action, cells were incnbated with TNF (1
kU = L") o the presence of H-7.
well, [*H TdR 7. 4 kBg was added 8 b hefore rermina-

tion of cnlture,

To each culture

The cells were harvested onto glass fibers and its
["H]TdR was counted n a liguid scintillation counter.

Alkaline phosphatase (AIP) and tartrate resistant
acid phosphatase ¢ irAcP) acilvity Cells (1 « 10Y/
well} were seeded in 96-well microplates for 24 h, and
then incubated with TNF or H-7 for 48 hor 10d to in-
duce AP and trAcP activity, respectively. To test ef-
fect of PK C inhibitor on TNF action. cells were incm-
bated with TNF (160 kU7 » L7') in the presence ol
H-7. After incubation, cell layers were washed twice
with phosphate buffer saline and solubilized by the in-
cubation with 10 L. of 0. 1 % Triton X-109 in saline.

Cellular AIP and trAcP activity were determimed

by a modificanion of methods™'®

-1

using p-nitrophenyl
phosphate 27 mmol + L7 in monoethanolamine 0. 1
mol - L™ tpH 10. 5 and in sodivm tartrate 27 mmol
L7 (pH 3. 3) as substrates respectively.
the substrate (100 pL.) was added to the resultant cell
lysates, which was then incubated at 37 C for 30 min.
The reaction was stopped by adding 100 pl. NaOH 1

mol * L7 and the absorbance at 410 nm was measured

In brief.

in a microplate reader using p-mtrophenol as a stan-
dard reference. AIlP and trAcP acuvity was expressed
as uoits (pmol ~ min™' by 1 10% cells 1.

Statistics

using r test.

Statistical analyses were carried out

RESULTS

Cell proliferation  Proliferation of cal-
varial cells was inhibited by TNF in a concen-
tration-dependent manner. The inhibition in-
duced by TNF was blocked by H-7 (5 —
20 pmol + L7!') concentration-dependently.
These concentrations of H-7 did not inhibit
the growth of the cells. as [*HITdR incorpo-
ration in all of the treated groups was within
10 2¢ of that in the control cultures ¢ Tab 1).

AlP and trAcP activity TNF caused a

Tab 1. Effects of tumer necrosis factor (TNF) and
H-7 on proliferation, alkaline phospbatase ¢ AP} and
tartrate resistant acid phosphatase (trAcP) activitles
in neonatal mouse calvarial cell cultures. rn = 3
homogenates (each was posled from 100 mice and
assayed in triplicate 1. ¥4 s.

0. 05. *P <20. 05, “P<0. 01 vs control.

P20 05, 'P<70.01 vs TNF (100 kU-L7').

INF/ mpy  COdTdR o AP tehel
UL pomol=l, ! uptake/ activity activity#
dpm ml mU
0 0 075401 2585455 89+5
1 0 763+81° 1663427 974 8"
10 0 45063 15224407 1174100
109 0 362+32°  1200+64° 14216
a 5 a72450"  2523+81 91412
0 10 2804+93" 24814517 9itg
n 2n &72+102" 2585468  9z47
160 5 502147 210070 12024
100 10 748438 12534720 1124110
100 a0 907 +184"  25584107" 944

concentration-dependent inhibition of AIP ac-
tivity « whereas trAcP activity was increased.
The AIP and trAcP activities were not affected
by H-7. However, H-7 blocked both the de-
crease in AIP activity and the increase in
trAcP activity induced by TNF in concentra-
Treatment with H-7
20 pmol -7 completely prevented the actions
of TNF (Tab 1).

tion-dependent manner.

DISCUSSION

Our results indicated that TNF inhibited
ostegblastic cells and enhanced osteoclastic
cells. These observations support the previ-
pus studies'®?,  The 1ole of PK C in TNF ac-
tions on ostechlasts remains unclear. We
have utilized FK C inhibitor H-7 to demon-
strate the role of PK C. H-7 has been demon-
strated to be 2 more potent inhibitor of PK C
with a K, of 6 pmol-L '™, Our results that
H-7 blocked TNF-induced proliferation and
expression of AP and trAcP activity concen-

tration-dependently in neonatal mouse calvari-
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al cell cultures suggest that effect of TNF on
ostecblasts may be contributed to the activa-
tion of PK C. However, other intracellular
signals cannot be ruled cut because the actions
of TNF were completely prevented by H-7 at
concentration abowve the X, for PK C.

In summary, this study showed the mod-
ulation of TNF actions on osteoblasts by PK C
inhibitor. providing a theoretical basis for the
treatment of inflammatory diseases because
cytokines such as TNF have been showed to
play a potential role in the bone resorption as-

soriated with inflammatory diseases™™
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FB8 HE C HEIN H-7 kR REFEEFH
B YER"

o
XU, KEFE BEHK.BELE BoERK
EHERPHGHRE, Li2o0433, ED

LS. =2

A B8 e & B4 R a A Bk 55 8 40 Mo,

M ERFER T (TNF) B HRMNERAURE
B B8 C (PK C) 43 7] H-7 % TNF #7805,
Hi&E: (HITIR B AR WEMMEA. LI
IR BRI VAR S ERNE
M NBEREBANRE OB RS
M. EH., TNF (1—100 kU-L™) BIA| &K
¥ 7 AN R RS R R R SRR R k. E
WRN A OERIEREEEEE. H-7 (3—20
pmol L™ 3 TNF FiR{ERRf B FME 1L
MAHEBXEMRM. g TNF &4 M6
B4 PK C H%£.
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