KBRARHBEDS @ 1208 FIR
K.LM.S. Vol 20, No.1, 1999

ARt o Hust oo Hem’

BEEEK - X3

ABSTRACT

Nitric Oxide Generation from Peritoneal Macrophages by

Salvia miltiorrhiza Root Water Extract

Jo Hyun-Ju, Moon Seok Jae’

Department of Digestive Internal Medicine, College of Oriental

Medicine, Wonkwang university

Dansam, the root of Salvia miltiorrhiza Bge. (Labiatae), has a bitter taste and a

slightly "cold" property, and is nontoxic. In the present study, effect of Dansam on nitric

oxide (NO) generation from peritoneal macrophags was examined. Dansam had no effect

on NO generation by itself, whereas recombinant interferon—y (fI[FN—7) alone had

modest activity. When Dansam was used in combination with rIFN- 7, there was a

marked cooperative induction of NO generation in a dose—dependent manner. The

optimal effect of Dansam on NO generation was shown at 6 hr after treatment with

rIFN— 7. Furthermore, the effect of Dansam was mainly dependent on Dansam—induced
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tumnor necrosis factor—a (TNF—a) secretion. These results suggest that Dansam induces

NO generation from macrophages by the result of Dansam—induced TNF—a secretion.

Dansam, Nitric oxide, Peritoneal macrophages. Recombinant interferon—
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12 % Aole) CSTBL/6A o125 AH8aisith
2) Al2¥ - Murine recombinant IFN-V&

Genzyme (Munchen, Germany)ell4l, RPMI 1640,
L—arginine, arginase, N—(1—naphyth - yl) ~eth -
nitrite,
sulfanilamider> Sigma Chemical Co. (St. Louis,
MO, USA)elx Flahdch N—monomethyl-L
arginine (N'MMA)2 C - albiochem (San Diego,
CA, USA)olA F3lstaict

ylenediamine dihydrochloride, sodium
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Fig. 1—Dose-depentent effects of Dansam for NO
release on the rIFN-7y ~treated macro-

phages. Cells (5 x 10"
incubated for 6h in medium containing rIFN-

cells/well) were

y (58U/ml), stimulated with Dansam and in -
cubated in a COz incubator. NO synthesis
was measured by the method of Griess
(nitrite). + SD of seven
independent expe - riments, Significantly dif -

Values are means
ferent from the control, * p<Q.01.
Table | — Synergistic cooperation hetween rIFN-y and

Dansam to induce NQO synthesis in mouse
peritoneal macrophages

Addition Finalconcentration (M)
rIFN-7 Dansam NO2-
None None <5
+ None 1143
None + (0 h) <6
+ + (0 h) 22+ 6+
+ +(3h 231 2x
+ +(6h 81l
+ +0Oh 35£8+
TG-elicited macrophages were cultured either in
medium alone or in medium containing rlFN-7y

(5U/ml). The cells were stimulated with Dansam
(100ug/ml) at various times after incubation. The
amount of NO2- released by macrophages was
measured after 48 lw of incubation. Values are means
* 8D of three experiments. *P < 0.01; Significantly
different from the contro! group.
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Fig. 2—Effects of N°MMA on NO synthesis from
murine macrophages. The cells were treated
with 5 U/mlrlFN~y plus  100ug/ml of
Dansam. Then, the cells were incubated with
various concentrations of NMMA at 37°C for
48h. NO release was measured by the
method of Griess (nitrite). Values are means
* SD of three experiments. Significantly

different from the control, *' p<0.01.
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Fig. 3—Effects of arginase on NO synthesis from

murine macrophages. The cells were treated
5 U/mlrfFN-y plus  100pg/ml of
Dansam. Then, the cells were incubated with

with

various concentrations of arginase at 37T
for 48h. NO release was measured by the

method of Griess (nitrite). Values are means
+ SD of three experiments. Significantly

different from the control, *; p<0.01.

3. TNF—a 2| 2|0 A0IA THMo| &1}

el 2% NO 44 712he ]3}13}71 fstod
rIFN-vel 2ibe Aaidh 43 Biaa ey

TNF-a #ujg-g 43519} *g 7 BRI A E
of WATE, IFN-y ©5 £ i g=aie
Aelsti 24412 Fol] AL TNF-a9 2
< W AFolgith T8y IFN-ve) @At £
Al Agjsta sdfed A5H02 TNF-a7}
FulE %k (Table 2).

Table Hl - Synergistic cooperation between rlFN-y
and Dansam to induce TNF-a secretion

in mouse peritoneal macrophages

Treatment TNF-a secretion(ng/ml)

None (Saline) 0.092£0.012
r[FN-y 0.1678+0.033
Dansam 0.103£0.047
rIFN-7 + Dansam 1.665+0.480+

Microglial cells (5x10° cells/well) were cultured
with either in medium alone or in medium containing
rIFN— 7 (8U/ml). These cells were then treated with
Dansam (100ug/ml), and cultured for 24 hr. TNF-a
released into the medium is presented as the mean
% 8D of three independent exper - iments. *P < 0.01;
Significantly different from the control group.
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 NO g0l ojxjz 5219 24

ol o8 FTHE AZHZHY protein

- 147 -



kinase C (PKC)7} &3l 7+E 438171 938t
o] PKC <A A staurosporin  (STSN)£
IFN=-7r 2t 7 AMelsldch. STSNS dite=z
FEs= TNF-a9 #Hjg dA35 dA 5
(Table 3). »IXjgto 2 ©ao2 HE&HE= NO
uhago] white] ol3t TNF-a 8] Z&FHA7E
gosgitt. Fig 4¢ vehd RHY Qo2 #
E5E NO 2482 & TNF-a Z3ade 93|
HA3HA A=A,

Table il - Effect of STSN on TNF-a secretion by Dansam

TNF-a
Treatment STSN secretion{ng/ml)
rIFN- 7y +Dansam - 1.832£0.362
’ + ( 20nm) 1.653£0.220
! + (200nm) 1.071+0,135+

Microglial cells (5x10° cells/well) were cultured
with either in medium alone or in medium containing
rIFN—7 (5 U/ml) in the absence (=) or presence (+)
of STSN. These cells were then treated with Dansam
(100ug/ml), and cultured for 24 hr. TNF-a released
into the medium is presented as the mean * SD of
three £ < 001
Significantly different from the control group.

independent  expe - riments.
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Fig. 4—Effect of anti-TNF-a neutralizing antibody

on rIFN—y or rIFN~y plus Dansam

induced NO synthesis in peritoneal macro -
phages. TG-elicited microglial cells (5 X
10° cells/well) were stimulated with rIFN—
y (5U/ml) or rIFN-7 plus Dansam (100u
g/ml), the cells were then treated with
anti—TNF-a polyclonal antibody (dilution,
1:500, 1:100, 1:50). After 48hr of culture,
NO release was measured by the Griess
method (nitrite). NO (nitrite) released into
the medium is presented as the mean =+
SD of three independent experiments each
run in duplicate. Significantly different from
the control, *; p<0.0l.
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