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Inhibitory effects of protein kinase (' inhibitor and
calmodulin antagonist on tumor necrosis Factor produc-
tion hy monse macrophages'

TIAN Ming®. ZHANG Jun-Ping, QIAN Ding-Hua. LI
GuangCThuan® ( Researck Iaboratory of MNatural and
Swntketic Drugs. School of Pharmacy. Second Military
Medical Unrversity, Shangha: 200433, China)

ABSTRACT
primed with calcium ionophore calcimycin 1 pmot-1.7!
for 8 h and then eliciced by lipopolysaccharides (LPS,
10 ng »ml~*) for 6 h to mduce tumor mecresis factor

Mouse peritoneal macrophages were

(TWNF), measured by cristal violet staining assay using
murine fibroblast 1829 cells. Protein kinase C (PKC)
inhibitor. 1-(5-isoquinolinesulphonyl ¥-2-methylpiper-
azine {H-7) and calmodulin {CaM antagonisc. N-{§-
aminghexyl J-5-chloro-1-naphthalenesulfonamide ( W-
71 were studied on LPS-induced TNF production by
macrophages. Addition of H-7 (0. 31—50 pgeml™L)
and W-7 (10 — 4000 ng - ml™! ) simultaneously with
LFPS to the culture medium suppressed LPS-induced
TNF production in a concentration-dependent manner.
When macrophages were pretreated with W-7 {10
ng *ml™' ), LPS-induced TNF production was com-
pletely inhibited at 8 h. These results suggest that
TNF production by macrophages may be dependent on
the PKC and CaM.

KEY WORDS protein kinase C;3 calmodulin; tumor
necrosis  facrory lipopolysaccharides; calcimycing
macrophages y fibroblasts
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HBARETT MG . & AR R 8 IR E R T
TNFY-2, F B E (calcimycin, Cal) A]#§)]
Y-FIMERE WA RS LE ¥ 53 MEH.
1-(5-F EE i A Bt B )-2- B LR e (H-7) §1 N-
6-F D H)-S-F-1-HWBERW NLHEER
A C (PKC) iR 70 8538 & (CaMD 15 81
il . GRS AN ANER . YRR SRR A B R AR PR
P PKC 1 CaM i 85 O ¥ B8 A {L B B Y B8R
k. BEEXEEHEEWELG SEDERE
A9 BT PKC f1 CaM £ TNF B
fe . R3CEESE H-780 W-7BF 55 & 1% E v 48
BB TNF RTRMA.

MATERIALS AND METHODS

BHomSidA HI7HRHAHRER, mp 138—
40T, SEE>09%. W-7Rha&ekeEs, mp 219—
220°0C, SRR >-99%. H-7H W-74-5IF RPMI 164085
FFE (Sipma ) HIZ M GRS I <0, 022 VB HE
AT EREBEZTRTEE. Lipopolysac-
charides (LPS, 0111:B4)#] calcimycin ¥ Sigma 7= &.

TNF #i%4E ICR PR, £. 242452 0g.ip
3G HE I Z RIS SR W (TG-broth) 1 ml/B.  d 4l
BIERS L M@ PEC), & PBS M2, RIEMAS
109 §i 4= 4 1L i RPMI 164085 3% 3 1 Cal , % S B B
B2 > 10%-ml™!, Cal 1 pmol-L~'.  #HBHE1 ml i1
AL R, BEFsU COEREHEs L W
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PES B2k . A & 254635 H AL ml BTG b
L., —30CHREEN. IERsERUELD
T MO BY . BTN 2K B LPS FH.
TNF %S D 102040 B0 3 B 40 B A4 41
WBLERERAESD, BAP INFBERIBERA
Bi50 % RN (5 <10%) By FRHR BEAT I3
BEMBE T RB.

RESULTS

TNF & RERFHERE BERFEE
B Cal 5 TG MEM/BEEE M EFRES
h, ZBRIEIMALPS (10 ng-ml DFEH6 h. 8
EEE TG WEHM MO R4 H 24 TNF,
0.1, 1, Cal 10 pmol L' § 3 M® 4} ¥ TNF
45241614 6, 270413, 3016 Usml-'. %
H#EE Cal 1 pmol LB 31 M@, HB5AFH
¥ R LPS (1—10 000 ng-ml IR ES h 43
TNF By (Tab 1>. LPS £l ng-ml 'JEE
TFCHS B ME 2 TNF, 7 10 — 50
ng-ml™'ed FE L E A B,

Tab 1. Eliclting effects of Lipopolysaccharcides on to-
mor necrosis [actor production by macrophages primed
with calcimycin 1 pmol:L~'. g=—=4, xts. *P<0.01

Tab 2. Lipopolysaccharides-indoced tumor necrosis
factor production by macrophages primed with cal-
cimyein 1 pmol +L™!. np=4, EF+s. “P<0.01 wus
control.

Time TNF activity {Ueml™) at LPS (ng'ml ') of

‘h)y 10 10 000
0 0o 00
2 79107 T4+ 22°
4 1293 40¢ 148414
6 27515 2275
3 22812% 1324-45°

12 81.841. 4 5¢+1¢°

24 45+ 6° 33

H-7#1 W-7%} TNF 42 P#ER H-7
(0.31 — 50 pgeml™) 1 W-7 (10 — 4000
ng-ml™ 5 MG &6 h, BB 78k &
LPS %t TNF B EH . MEMH TNF B 5
BNt M® ERIER R % (Tab 3).

Tab 3. Inhibitory effects of H-7 and W-7 on LPS-
Induced TNF production by macrophages primed with
calcimycin. TNF acilvities in macrophage calture so-
pernatants were measured by ceistal violet sialning as-
say using mouse flbroblast L929 cells. r=4, x+=s.
‘P>>0.08, *P<0.05, ‘P<0.01 vs control.

uy conirol. Treatment TNF activy (Ueml™!)
LPS (ngeml™") TNF activity {U-ml™ "} Control 223116
H-7 (eg-ml™")
Control 040 0. 31 2544 5°
1 94+ 50F 0. 62 203300
10 201 +10° 1.25 714210
50 21943 2.5 5443
100 234 29 5 LT ey
1000 384§ 50 . 2317
10000 114415 W-7 (ngeml™")
10 187 1+ 64"
20 108+32°
M® 5 LPS 10 ngml ‘& 10 pg-ml "B H so gzgi
At ], Wil EER SR TNF &4, & 1000 56 +16°

R R LPS 10 ng ml 8810 pg-ml 3% Mo
6h, LFM®P TNF [HFHEB®E (Tab 2. A
BWFEERABERT AL pmol - L™ F 317 Cal
YERHS h, 10 ng+m!l 'S H | LPS 4EF6 h.

W-7 (10 ng-ml~1) 5 M® TR & F Rt
B, ¥EBENALPS HEHe h, B E
TNF %5y 15 I BE T b Mt ) SE Mo hnis, 8
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h LAE 30 £ F 435 4 — E K- (Tab .

Tab 4. Kinetics of W-7 on LPFS-induced TNF produc-
tion. Calmoduiin primed macrophages were pretreat-
ed wtih W-7 (10 ng ml™") for various time then elicit-
ed with LPSfor 6 h. n=4, xZts.

Time (h) TNF activity (U=-ml~')

23242
247 430
156117
#5112
7242
$9L15

P )

ta

DISCUSSION

HEEEN, W-7f H-7 B EMhiH LPS
S Cal BEEhiy BT MO B3k TNF. LPS
B’ TNF R AR AL —, SERERM G PKC
mE Mk AFEEEBERLT”. W-TREX
By CaM 53], ] CaM HE A & A BERR ik
B Ki fH#12 pmol-L7'. H-TEEM$I HREA
WEEELEL#ERL, HEERERENH
5. BEig Ay £ MEs, WH PKC W Ki g
A6 pmol <L~ &, Ao g W-7H H-Tik %%
H5 T AT E CaM f1 PKC ¥ B # 7. 85
W-751 H-7203 M@ 4+ ¥ TNF BIZh §E 7] RE &
B H CaM f PKC RILHA. BAFEL
M B 5 1 BRI B Uy 5 | R A 2 i BT RS B R
B PKC #1 CaM-Ca** B SRR EH, 7]
BLA R MO B TNF 72 ik B 5% IS,
i1 PKC #1 CaM-Ca** B & {Aay el B A B 5Bk
89« Ll —#F FMHEIHA VR TNF B .
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