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Effects of protein kinase C activator and inhibitor on re-
lease of tumor mecrosis factor from mouse peritoneal
macrophages
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Drugs, College of Pharmucy, The Second Military
Medical University, Shanghai 200433, China)

ABSTRACT The effects of protein kinase C (PKC)
aelivator I—(*—tetradecanoylphorbol—13—acelate
{TPA) and inhibitor 1—{5—isoquinolinylsulfonyl)—
2—methylpiperazine {H—7) and quercetin were studied
on release of tumor necrosis factor {TNF) from mouse
peritoneal maerophages primed with Proproni—
bacterium acnes (PA). The results showed that TPA
{1-100 ng+ ml™") and lipopolysacchardes (LPS}
{1-100 ng+ ml™") induced the release of TNF from
PA—primed mouse peritoneal maerophages in dose—
and time—dependent manners i vitro. and the effects
of TPA and LPS were inhibited by H—7 {12.5-100
pmol+ L7y or quercetin ¢6.25—25 pymol+ L'} in a
dose—dependent manner. After 1p H-—7 (50
mg+ kg”'h LPS—induced release of TNF in vive de-
ereased significantly. These results suggest that PKC
may play a critical role in release of TNF from
PA—primed maerophages
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MATERIALS AND METHODS

H-7 MREf-RE . mp 140-141C. B EH S
B LR RUR S Mk, WL FRERDB
WY S >99%. RIAT T RPMI-1640 £ 3% -
WEE. AOTRER. HAZMRELPRERGA
HT. #kE. M, EEREHE. mp
3153161, #fHFE >99%, I Me SO & - &3 A
Aif LI RPMI-1640 3% 3¢ i # ¥ (Me,SO # 3k #F
<0.1%) TPA 5 & #(lipopolysaccharides, LPS)
B34 Sigma #=5. PA. £F#H. M EYr S IR
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G et & D (dactinomycin,  Dac) B .
L& e AT =5, HB#FHEAN RPMI-1640
(Sigma), HFAHE-FHEZA LI omel HEGE
5000 U, &G #F 25 mg. NaHCO, 2p ¥ ifE
W, BRESih 0S5 g 40%MAE 3 ml, NaCl0.l7 g
2B 22 3ml ks 100mlL B R EREER
. HobyEERE <44 897 mg, HCL1 (12 mol+ L™ 1625
Ml A ZBE47.5 ml, fnak 4 100 ml, iR 534% B

B ICR AE, —, 242= 520 B8-12
wk.  fEEHIAT R

TNF @54k 4%  ICR WG, wp PAOS
ml s mouse, d 7 ffBEFS DMK HE 10% /N E
I ' 6 B 3 o0 1) BB A MRS TIE O S 10°/ ml, fil 2 ml
o HCF R RIS ml, BRI EEE R S cm
x 3cmh FEEHp2h MO ULRE HERRIER
BFEM A 2 ml RPMI-1640 5 ¥ — @ i
TNF i#AEF(LPS 2 TPAY MR 6 h(H B A
KIS, IR B —30C (R1F. el iXua2iy o
TNF Jr 58930 E fud.  — Aag 25 8 i 47 p] ud
AL

TNF ik i % ICR 4§ ip PA 05
ml “ mouse, d7ivLPS | g/ mouse, 90 min fFiER
AR SR, JeEMmMM. B 4C 2b. (SEEE. 400x g B
L 30mine WH EEmiE. BR300 #5580,

TNF £8EERE  RHELLLI2S 00 4 #1405
(D208 Bl g 5 B B B E"Y, LO29 AL 5% 10°/ f|
T 96 TLmBIERE. 37C K#ILEE WMAE
HL AR FF () £ 0 1 5§80 Dac (553K | pge mi™!)., #hig
BE B h FLE HEALREAZLERAHEPLE
20 min, SHERR B AWML e IE TR &AL
MA 100 ul 553 B4R B T 595 nm 2R & fLR
[E#(A). A A ATBTLN N Dac) 4 f — P 4bH 28
B R0 S0 BDEE S A1 SO IR T A F R R
A TNF il mi™),

RESULTS

ip PA H/hBRAEE MO =45 TNF RASEER
T d fij ip PA (0.25—1 ml 7 mouse)fy B2, HEIE Md

TEAE ST I8 ARE D) % 238 TNF, A1 % ) LPS ()
RS 5 F IR 4 PA &% 0.5 ml/ mouse B, L)
LPS (10 pg- mI™ocsk 2 b, M B E i TNF i%
e[k 242 123 U-ml™ (n=3, P<0.05). [fj##: PA
A S LU BE M %) LPS EC R HEARAIE, B LPS (10
pge mIT)EGH 2 h 7 M 559 i o TNF & tE{2 4.1
+09Urml™? (a=3)

LPS 1 TPA 52 PA BEhi) MO 5358 TNF
BPER  BAARIE M) LPS 8 TPA 4552 PA 120
M® P 6 h, L BTE 1-100 nge ml™' HKILFEH
mEESA R EE®S T REL TNF. 1 W00
nge ml™' #eBE. LPS #1 TPA iy TNF & £ 0%
Blafik 95+ 2120 - ml”' (n=4), 21£ 58 U+ ml"
tr=23)

#EaZ LPS el o 100 ng» ml™', TPA #HE % 10
ngs mi™' BEITHI-EOEABIS. RAME HE TNF
BT —BOER AL Bk 2h ER. 6 h ke,

PKC $PHFI3 TNF 53336 80

1 H-7 Fed g £ ik s}-47 4] LPS & TPA % PA
£ e MD gk TNF s9# M ¥EE LPS B 6T 4 100
ng» ml™, PMA B % 10 ng- ml™, #EmA LPS
Bt TPA AUl 8 A R el HE B 40 H-7 (12.5-100
amol v L7 g5 M I #106.25-25 pmol- L7454 PA B
g MO HEEE 6 b B - #p TNF 54, &8
H-~7 i i # o LPS 5§ TPA Rjas TNF MHE¥fr
. BB IS K W FiE AT 3R Tab 1),

AHERR H-7 FOf & X H M =4 TNF £}
HpAE T RAER R AT E B, # PA S Sher Mo fi AL
5L 6 b, Z GHEERZ4. 1L TPA (10 ng» mt™)
B di 2h & MO & S0 HG R -0 5 TNF fE
F1. BTGB ERE RS WE MO BTG
M. EEREEW: £5 H-T(50 pmol« L™ )aElhk %125
gmol> L™)FE&LEL 6 h. 488 158 TNF 40 4 K3 m).
ey i MD I Us i 17 15 M. PR YR L sy WL
F- FEEZW N MO I 47t AR 00 4 B A R
M. TEM&WE . H-7(100 pmole L7 )ul#f 1 %
(25 pmol+ L7ja] M® Fi#g o h L0 (&M
o TNF 43 4 9 30 EHi(Tab 2). U a] 38 15 I 0 s
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Tab 1.

Effects of 1—{S5—isoquinolinylsulfony|)—2—methylpipcrazine (H-7) and quercetin on lipopolysaccharides

(LPS) (100 ng- ml '} or 1-O—tetradecanoylphorbol—13—acetate (TPA) (10 ng - ml')}—induced release of tumor
n= times of experimemts.

mecrosis Tactor (TNF) from Propionihacterium aenes—primed macrophages.

P> 008  T"P< 005 “TTP< .01 vs controk
~F1 Vi T -1 ibitionn ~ ©
Drug/ umol L™ LS TNF activity / U mlT]:.A LPIthlbltlo i ;-GJPA
Conirol L15+ 18 (6) 10.2= 18 (6)
H-7 12.5 10328 (3" 6716 (3r" 10,4 343
25 T92= 12 (3v " 52= 15 (3)° 31.3 49.0
50 six IS5 (3y 7 2908 ()7 496 71.6
1on 23000 (3 10210 21" 80.0 90,2
Quoreetin 6,25 4025 @Ay 62703 (37" 356 39.2
12,5 2= 10 3y 39+ 06 (39" 72.2 618
35 320K (3T 1.60+ 0.12¢3y"" 274 84.3

Tab 2. TPA (10 ng+ ml '—induced release of TNF
from Propionibac terimist acies—primed macrophages af-
ter incuhated with H-7 or quercetin for 6 h.
- % P>005 T P< 001 vy control

Drug pmed e L7 Release of TNE - U s ml™
Contral 47+ 0.3
H-7 S0 43104

g lexud™r
Quereelin [2A 45+ 13

25 2110047
Tab 3. Effccts of H-7 and quercetin on TNF produc-
tion imduced by 1PS i vive. Fach mouse ip

Fropivphacieringt eones WS mE and 7 d later received an
iv injection and the serum was assayed for TNF activity

in [.929 lyfic assay, v P=005 ~ P<0051y
cantrol.
Drus miemm ol the TNF aclrvily
e . ! before v samctime Mice 1o scrum

= 0F LrS ol LIS L ml'
C antrol 0 (} 25 IRyLL 2645
H-7 A0 ( Lo (R0 244 °
Quereelin 75 it 9 1478+ 24757

5N 2a la 330+ 462"

CORZHME I T R ] R I R A R L L
{130 I vy 1 1

2 H-7 etk S LPS s b 35 TINE 9 Fiom

a=3 x

ICR 4+ &, ip PA 05 ml/ " mousc. d 7 iv LPS |
g # mousc, 90 miin 5 4 o &M K- TNF R4,
7€ iv LPS i 30 min Fi%: ip H-7 50 mg kg™ % #d i
% 7Smge kg UB H-T o[ P LPS ESM
TNF Jrifs. HADERER FAE. SCWE K5
#j Jiok. %-F iv LPS §i 30 mun p B K % 50 mg- kg™
R FoivLPS M9 iv R 8 25 mee kg™'. TNF
M R S 00 E A Tab 3).

DISCUSSION

4 et TPA %4 TNF ]t 5 0% PKC fy
FEHA B 424 TPA SLilid (1 HSGE MO iRy
PKC W8  TNF Shis. H-7 FIHiML vl o 2f MO
K AE 5 5 kA5 £5 009 00 B 30 M0 PS AT MMM RS LPS o)
TPA S PA 131 M@ 4 TNF RN, Q5
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fel, £ TNF (i v B, PKC ofE A E EEMEA.
BT TNF TEHLUAHUS B BCEHRE. Ra i seaE
1% Ak PR B by R AF AL 3158 PRC #58 fAl#
WA TNE pab e, {7 % 4R 8- 25l
MNP i TNF i s 0 T m s, &
SO W H-7 Fd iy f LA7 IR iy (e Sk dil TNFE 73
B AR P e ST TE R PR {7 A
fl LPS i 20y TNF fp i A3 E {000 K i 97
TNF 4 800 43 37 & o B A7 % 70 0 0 T A7 R I .
H—7 {2 Z B 6 A% 0 D M U fk TNF §Lk 3L i
HI{E B i -3 P 7T
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Protective effects of nicorandil on action potentials in
anoxia and reoxygenated ventricalar myocardiom of
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ABSTRACT  Standard mucroclectrode technigues
were used to study the effects of nicorandd (300
gmols L7'} on aclion patentiads 1n anoxia and
reexvgenated ventncular myocardium of guinea pig.
The mnn results:  {a) MNweorandil shortencd the achion
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