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The Effects of Moxi tar on iNOS Synthase in RAW 264.7 Cell
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Beom-Sik Yang - Kyung-Sik Kim - In-Chul Sohn*

*Dept. of AM-Meridian & Pointology, College of Oriental Medicine, Wonkwang University

Abstract

This study was produced to examine the effects of moxibution that had been played a role of
traditional oriental medical treatment on disease. We used LPS and INF-gamma in RAW 264.7 cell line
to produce Nitric Oxide(NO). And results was that Moxi tar decreased NO in activated RAW 264.7 cell
by LPS and INF-gamma significantly, which was decreasing Nitric Oxide Synthase. So we proposed that
Moxi tar had anti-inflammation and anti-cytotoxity in RAW 2647 cell by decreasing Nitric Oxide

Synthase.
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reactive oxygen intermediates from peritoneal macrophages. J. Immunol.,, 141: 2407-2412
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conjugated hotse radish peroxidase(Amer-
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ol enhanced chemiluminescence kit(ECL,
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%< 7} cHTable 1, Fig. 1).

Table 1. The mass alternation of Moxi after
oxidate reaction (2)
Means SD
Cont 5,00233 0.000577
Moxi tar 0.019667*** 0.003667

Oxidate reaction was produced on the paper in RT.
and then after paper mass checked, tar mass was
calculated. Cont means the mass of Moxi before
oxidate reaction, Moxi tar means the mass of Moxi
tar after oxidate reaction. ***(P<0.001)

—_
03
=
2
2 21
=
L
IG]
A 11
= od %k *
=
0
CONT Moxi tar

Fig. 1. The mass alternation of Moxi after oxidate
reaction. The mass of Moxi was checked by
three times using mass meter. Oxidate
reaction was produced on the paper in RT.
and then after paper mass checked, tar
mass was calculated. Cont means the
mass of Moxi before oxidate reaction, Moxi
tar means the mass of Moxi tar after
oxidate reaction.

2. LPSe} INF-gammaoi] 28t NOS| MM

£ 2 bacterial products end 319l LPS
S o] &3led NOE A Aol A=F
24217y &9 AT controld 2.53623+
0.16603# M2] NOE AA 3l iz, LPS+INF
B 14.275361£0.84429¢ Meo]  AA =
control3} #=38 o] & mgich o] 24 LPS
7} A A EN A NOE A FE stk
(Table 2, Fig. 2).
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NO production (pM)

CON LPSHINF

Fig. 2. NO production by LPS+INF-y in RAW
264.7 cell. 2*10° cells were cultured per well for
24 hours with 10% FBS serum RPMI in 37C,
5% COq incubator. LPS+INF-y means LPS 1z
gml + INF-7 20 unit. Triplicate.

Table 2. NO production by LPS+INF-y in RAW

264.7 cell (#r M)
Means SD
CON 2.53623 0.16603
LPS+INEF  14.27536*** 0.84429

CON was control, and LPS+INF was LPS 1ug/ml
4+ INF.gamma 20 unit/ml. ***(P<0.001)

3. &i#o|| 2|8t NO &%z AE

Kigrel o st NO7F A = == o
st EAWH o= griess

ayZ o439 celle] FEAFF 244 7}ke]
A 10019 medias ZA sk ch. controli
£ 3.04348+0.15372¢ M<] NO7F AA =
3, KiE 1p g/mlelAl & 3.04348+0.30744¢
M9 NO7F QA= on, &iF 10¢ g/mlitel
A= 3.15217+0.156372¢ M) NO7} A A = al
I, RKiE 50¢ g/mlfFel A= 3.91304+0.15372
# M2 NO7F BA =t o248 NO7F &KifE
50p g/mlfffell A A& A EHA o} 2 2 =
%) v]n]slgd K (Table 3, Fig. 3).
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NO production (

(ng/ml)

Fig. 3. The effects of Moxi tar on Nitric Oxide
production by dose dependent. RAW cell
were cultured by 2*10%well, cultured for 24h
with 10% FBS serum RPMI in 37°C, 5% CO:
incubator. 1004l of serum was used with griess

reagent and checked at 540nm spectrometer.

Table 3. The effects of Moxi tar on Nitric Oxide

production by dose dependent “M
Means SD
CON 3.04348 0.15372
MT 1¢ g/ml 3.04348 0.30744
MT 10¢ g/ml 3.156217 0.15372
MT 50¢ g/ml 3.91304 0.15372

RAW cell were cultured by 2*10%well, cultured
for 24h with 10% FBS serum RPMI in 37°C, 5%
COs incubator. MT was Moxi tar.

Tukey’s pairwise comparisons : CONT (A), MT 1
# g/ml (B), MT 10z g/ml (C), MT 50¢ g/ml (D),
AB; OX, AC; OX, AD; OO, BC; OX, BD; 00, CD;
00

4. ZER|ERll 2B AR GEME BIE

&2 RKiftel 9% A=z AL MIT
assay s °| &3] EAsAch FAATLE R
] dose M2 S WE ASF 4AF
o] media] MTT 10%& #7lsted Az}
71ell 4217t A= kA A 7}k, iso-propra-
nol$ o]-&3te] 7 &35l ch. controlg 1000]
2t AR E o, RE 1z gmlftlA s
116.522+23.750%°]1 1 3, #*iFE 10 g/mlell

AE 91.841+24.516%°) .o, %iE 50u
g/mlel] A = 88.667 +£29.636%¢] 31 th(Table 4,
Fig. 4).
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Cell viablity (% of control)

CONT MT 3 MT 10 MT S50
{ng/ml)

Fig. 4. The cell viablity of Moxi tar treatment in
RAW 264.7 cell. RAW 264.7 cell were cultured
by 2* 104/we11, cultured for 24h with 10% FBS
serum RPMI in 37°C, 5% CQOg incubator. MTT
assay was produced for 3 hours in incubator.

Table 4. The cell viablity of Moxi tar treatment in

RAW 264.7 cell (¢ M)
Means SD
CON 100.000 16.376
MT 1¢ g/ml 116.522 23.750
MT 10# g/ml 91.841 24516
MT 50¢ g/ml 88.667 29.636

RAW 264.7 cell were cultured by 2*10%well,
cultured for 24h with 10% FBS serum RPMI in
37°C, 5% CO:z incubator. MTT assay was
produced for 3 hours in incubator.

Tukey’s pairwise comparisons : CONT (A), MT 1
# g/ml (B), MT 10¢ g/ml (C), MT 50u# g/ml (D),
AB; XX, AC; XX, AD; XX, BC; XX, BD; XX, CD;
XX -

5. LPS2t INF-gammaoil 2lst NO 4 kol
*#0| olxl= wE

&2 LPS¢ INF-gammael] ¢ 3le] A
H NOo| #Zigo] olw gt o S w2 =7}l
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NO production ( uM)

CON

LPS+INF LHMT 10 LI+MT 50

Flg 5. The effects of Moxi tar treatment on NO
production with LPS+PMA in RAW 264.7
cell. RAW 264.7 cell were cultured by
2*10%well, cultured for 24h with 10% FBS
serum RPMI in 37°C, 5% CO; incubator. MTT
assay was produced after 3 hours in incubator.
Triplicate.

3 2AHE Fch AW o2& griess
assay s ol 438l celle] UEAFFE 2447
o] At 10049 medias &A3tg 3, LPS
o} INF-gamma, %2 FAlel 5o
control#f<  2.53623+0.16604¢« M2 NO»}
A= R, LPS+INF-gamma e
14.27536+0.844292 M| NO7} A =gl o
v, LI+RE  10x g/mlffdl A= 7.86232+
0.33207¢ M2 NOAZ =z NO7t #HAaHY e
o, LI+®RiE 50¢ g/mlifad 4= 3.07971+
0.06276¢ M2l NO7} ZAE&= Ut} ol&24 %
o] LPS¢} INF-gammar} v)x & NO %
A5E FaAlE ez #goHgd A3
o AH&E LPSE  1x g/mlelgdx, INF-
gamma+ 20unit/mle] & t}(Table 5, Fig.h).

6. &ZFx1 LPS,
AN E

OO

&< #®iE7 LPS, INF-gamma * 2 ] A
Zol WAE FYL Fobns] skl MIT
assay S o]&3lgich EHA|I 7L HHde AT
F 2427k Fol| mediacl MTT 10%E A 7}3)
of Al E:ujekr]el 4217 A A FHA I} L,
iso-propranol-g o] £-38}e] 73 & 3lel}.

INF-gamma X{2|A| #HRR

2%

Table 5. The effects of Moxi tar treatment on NO
production with LPS+PMA in RAW

264.7 cell (x« M)
Means SD
CON 2.563623 0.16604
LPS+INF 14.27536 0.84429
LI + MT 10 7.86232 0.33207
LI +MT 50 3.07971 0.06276

CON was control. LPS+INF was LPS 1ug/ml +
INF-gamma 20unit/ml. LI+MT 10 was LPS 1ug
/ml + INF-gamma 20unit/ml + Moxi tar 10 wue
/ml. LI+MT 50 was LPS 1lug/ml + INF-gamma
20unit/ml + Moxi tar 10 wg/ml.

RAW 264.7 cell were cultured by 2*10%well,
cultured for 24h with 10% FBS serum RPMI in
37°C, 5% COg incubator. Triplicate.

Tukey’s pairwise comparisons : CON (A),
LPS+INF (B), LI+MT 10 (C), LI+MT 50 (D),

AB; 00, AC; 00, AD; OX, BC; XX, BD; XX,
CD; XX

723}, controlS 100°] 2} A4l o, LPS+
INF-gamma #¥o| A= 100.8095+13.8054%
o] X, LI+&KEFE 10# g/mlel A= 88.3806+
4.5794%°1 5 o™, LI+&kiFE 50 g/mlsl A =
75.1905+£0.7408%°]1 5k, A&l Al&H
LPSE 1# g/mlelsdx, INF-gamma+= 20
unit/mle] ¢l H(Table 6, Fig. 6).

120

100+

3
1

60

k3

Cell viablity (% of controt)

R
LI+MT 50

F LI+MT 10

Fig. 6. The cell viablity of LPS, INF and Moxi tar
treatment in RAW 264.7 cell. RAW 264.7
cell were cultured by 2*10%well, cultured for
24h with 10% FBS serum RPMI in 37°C, 5%
COs; incubator. MTT assay was produced for 3
hours in incubator,
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Table 6. The cell viablity of LPS, INF and Moxi
tar treatment in RAW 264.7 cell
(% of control)

Means SD
CON 100 2.5591
LPS+INF 100.8095 13.8054
LI+MT 10 88.3806 4.5794
LI+MT 50 75.1905 0.7408

CON was control. LPS+INF was LPS 1ug/ml +
INF-gamma 20unit/ml. LI+MT 10 was LPS 1w
/ml + INF-gamma 20unit/ml + Moxi tar 10 wg/ml.
LI+MT 50 was LPS 1wg/ml + INF-gamma
20unit/ml + Moxi tar 10 ug/ml.

RAW 264.7 cell were cultured by 2*104/We11,
cultured for 24h with 10% FBS serume RPMI in
37C, 5% CO; incubator. MTT assay was
produced after 3 hours in incubator. Triplicate.
Tukey's pairwise comparisons : CON (A),
LPS+INF (B), LI+MT 10 (C), LI+MT 50 (D),
AB; OX, AC; OX, AD; OO, BC; OX, BD; XX, CD;
(0):¢

7. %22 LPS, INF-gamma *{2|A|, iNOSOi|
ojXl= ®E

Fiell osiA aEE NO7F w3 o kg

Wholx} A AF =25 Golry] 3 3w o
2 western blotZ ¢]£3}4, INOSe] A4l
& A8k} Fig. 7¢ #&slw, 124kda
o4 INOSel AjAdol JFHom, 1 o
control| A= 712 AZAHA] okgty, LIPS+
INF-gamma ffol A= & 1em F7) 2 iNOS7}
A=A I LI+RiE 10¢ g/ml A= °F lem
FAE INOS7F 2=l en, LI+&kiE 50u
g/mlel A & INOS2| ofeo] o] ztaste] Fr
°F 2mme] 3 M2 x go)| Fsx Fxs} ol
ZFagd 4 5 ddHFig. 7).

8. RiEMREOIAM  &KZZ  LPS+INF-gamma
A= Al, Morphology =&

= LMARL S &sto] Guigiiine =g
Zstddch Fig. 10-av Hikifine] 243}

P

i
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= 5 T T
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Z = 3
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Fig. 7. The effects of Moxi tar on Nitric Oxide
synthase in RAW 264,7 cell. RAW 264.7 cell
were cultured in 10cm dlshes cultured for 24h
from drugs treatment time with 10% FBS
serum RPMI in 37°C, 5% CO2 incubator. CON
was control. LPS+INF was LIPS lugml +
INF-gamma 20unit/ml. LI+MT 10 was LPS 1
wg/ml + INF-gamma 20unit/ml + Moxi tar 10
wg/ml.  LI+MT 50 was LIPS lwg/m] + INF-
gamma 20unit/ml + Moxi tar 10 ug/ml.
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T - 2219 A%

Foll Yehvb= okateldh Fig. 10-bell ) s
control#f# el nls=3 2 4e)oh. Fig. 10-d
L % 100¢ g/mlz AF33ke] 244) 7ko] A

Y ¥ debd ofgelw, 47, Fig
10:be) Wlsto] o] W, i F= wope

welo, GuiEiiie] 2A3s 53 9w s
Rl
LPS+INF-gammacl| 23 24
sl oHFig. 8).

A7) S8 DA wRe) popw,
g% AT
shobe e B4EE noln

Fig. 8. Activated cell morphology in RAW 264.7
cell by drugs treatment
a was the control group, b was the LPS 1
wy/ml + INF-gamma, ¢ was the Moxi tar
50ug/ml and d was the Moxi tar 100ug/ml
treatment.
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(Fig. 7).

NO synthase® ZFol= =ZA cytosolic
isoform™ membrane-bound isoform F7}#|
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Fig. 9. Schematic illustration of the conversion of
L-arginine to NO plus L-citrulline by the
enzyme NO synthase. Conversion requires
the presence of NADPH, -calcium(Ca),
calmodulin(CM), and Os. Calcium comp-
lexes with CM and the Ca-CM complex
binds to the enzyme. The asterisk signifies
the basic amino nitrogen atom that
undergoes oxidation and cleavage to form
NO. Both of the basic amino nitrogens are
equivalent and either nitrogen can be
incorporated into NO.
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