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Effects of Samreungjeon on the Proliferation of
Transplanted-L1210 Cells in Mice

Yong Keun Jeon, Jae Yoon Leem, Jung Mo Song', Jae Soon Eun*

College of Pharmacy, 1:College of Oriental Medicine, Woosuk University

We studied effects of Samreungjeon water extract (SE) on the proliferation of transplanted-L1210 cells to mice.
Samreungjeon is composed of Scirpi Tuber, Zedoariae Rhizoma, Aurantii immaturi Pericarpium, Pinelliae Tuber and
Hordei Fructus Germinatus. When SE (500 mg/kg) was administered orally once a day for 7 days after transplantation
of L1210 cells to mice, the proliferation of transplanted-L1210 cells was decreased and DNA fragmentation of
transplanted-L1210 cells was induced. Also, DNA fragmentation of L1210 cells was enhanced by co-culture with the
peritoneal macrophages obtained from SE-administered mice and was partly inhibited by L-NMMA in vitro. SE
enhanced the production of nitric oxide from murine peritoneal macrophages in vitro and in vivo. These results suggest
that SE partly induces apoptosis of transplanted-L1210 cells via production of nitric oxide from macrophages.
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Nitric oxide (NO)& L-a rgmmeO FEE| NO synthetaseol] 1. AESE
Ola A=, AEE NOE QMZ2 5418 oFlch= 2oz & Aol A8 4F = C57BL74] +71 6 FYHE Hskigs
234 UrP. MacrophageoilA] gg% NO= mitochondria function EolA PYUSIA, 2% 20 + 2 T, & 50 = 3%, dark/light 12
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gl 2 dXE2 #x9 FHEQ glycyrrhizin % glycyrrhetinic
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* DAIHAL : SR, BB AFET A4S 288 490, S4etn oshish AbEEE AJek2 lipopolysaccharide (LPS), y-interferon (y
- E-mail : jseun@mail. woosuk.ackr, - Tel : 063-290-1569 -IFN), MTT, propidium iodide, N-naphthylethylenediamine -
- &4 : 2005/05/19 - A : 2005/06/21 - A®H : 2005/07/26 2HCI, sulfanilamide, NG-monomethyl-L-arginine (L-NMMA),
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propidium iodide= Sigma Co., RPMI 1640, fetal bovine
serum (FBS), trypsin®2 Gibco Co. AMEE, 7IE} AJFE cell
culture 2 15 A|LE FUSKE AMEFICE ARRZI7=
microplate- reader (Dynatech MR5000), CO, incubator (Vision
scientific Co.), inverted microscope (Nikon Co.), freeze dry
apparatus (Ilsin Co.), flow cytometer (Coulter EPICS-XL) &
= AIEsISiTt

Table 1. =M

A £ #® B 58 (@
= B Scirpi Tuber 375
& M Zedoariae Rhizoma 375
7 K Aurantii immaturi Pericarpium 75
+ B Pinelliae Tuber 7
B FW) Hordel Fructus Germinialus 75
Total 300

e 1E BHS £84 1500 miE 23] 718 EE0 5, oo
£ HO} rotary evaporator2 ZIQMSHTE LR, freeze dryer® &
BRG] B 295 g (015] SEet g2 Y@of Aol ARZsIN

4. MzEAs 58

L1210 M =98] &alo] ix)= SEQ dgks Lotdr sl
Mosmann'P¢] 7jet5k] Kotnik'? o] HE A7)
Ik 47 128 SPIRIZ slod 1m2] & L1210 AZE
cells & Bz oJ4I5LL thEZFole HEjdldsnte, A8t

£ SE 500 mg/kgS 1€ 1814 787t AFRojct & 43

& YA Zikslaick
sl Z 2518 & 549 BEsiel 942 (1,500 rpm, 5
2,4 C) SI9CE AAE AEE petri dishE &4 oF 2 A|7F SOF
BNek O &, BESH NEE MASIL BAGA 52 AEZE 2ot
—éélzalﬁbﬂ. APE Mx5Eg Fo} RPMI640 BT 2 x
10cells/miZ ZAM B 96-well plate} 2t wellol) 100 ¥ 23
3}, 37 C&) CO; incubatoroilA] 48 AJZ} S0 nlBINITE HAQE
£8 4 A7} Aol 5 mg/ml &5 E DPBS-Aol| 348 MTTENH
20 M 7t wello) H71511, DMSO 100 i3 S31A1H 18 Al7H
B¢ 2R UEg At 2HE 2t welld] EHEE
microplate-readerZ 0]230] 570 nmolA] Z}“ﬁﬂ Wz
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5. DNA fragmentation &%
A 178 5uEl 2 6lo 10k & L1210 M| =E RPMI1640
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MR 2 x 10° cellsZ ZRIGI EZ0) 0141511 ATl = 44
24T, AE ol SE 500 mg/kgS 1Y 1314 747+ A
TEAR & YHE 4F gTAA TUSKRiHE T4 F cold
PBS 5 miZ EZ0 Fsid & A2 tig 549g ETisio
QIAEF] (1,500 rpm, 58, 4T) BIFCH AXE HEE petri dish
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ZHEIR) e xﬂ:?_% 2ol AEE] (1,500 rpm, 5 &, 4 T)3IA

2o} PI buffer (0.1% Na-Citrate + 0.2%
3kd! pr0p1d1um iodide (10 pg/ml) 20 wE
ol 4 TollA] 30 B7} QMg &, flow cytometer= DNA
fragmentation (sub-Gl peak)2 &4 B
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6. Co-culturedi] 9ot DNA fragmentation &7
A=A 1748 IR sl tiELole B =
ol SE 500 mg/kgS 1Y 1314 747 AF%0] 33T A5
qu 39 Mol HFdk 3% thioglycollate 2 ml% %@Oﬂ 2o}
39 2ol YHE FREJ5] TNBINEE B4 &
10 mliE FZo] FUslY SZAZEE 4@0}1, 4C0ﬂ/\1 1,300
rpmQZ 10 27 A4 EF$) 18, RPMI 1640 HiXI Z 23] A&
B &, A1Z 120 mm petri disholl 253} CO, incubatoroiA]
|7 Wit & HAR 22 AZE AASIL BAGE AEUE
20} macrophageZ ARZSIGC) E2]8H macrophages 24-well
platec]] 1 x 10° cells/wellZ 2ZF3}H1, 1 A]7F Fof| L1210 A
=2 wellgd 1 x 10° cells® transwellol] Fol LPS 1 pg/mis) y
-IFN 25 units/mlE H7185EAL H718IA] 28 RALE 37T
CO;, incubatoroflA] 24 A7} co-culture AT, Co-culture &
11210 A ZE A5 5T 2HOZ DNA fragmentations
ZX 319 e} Nitric oxide synthetase inhibitor®] LNMMAE 05
mM/well& AHZ3IR3

7. Nifric oxide®] &8

219l Egst W o2 28l macrophageE 24-well plate
ol 1 x 10° cells/well&2 5536} 5, Zt wellol] LPS 1 pg/mi9} y-IFN
25 units/mlZ H7151d 37 T COwincubatoroflA] 24 A|7F HRQUSH
E NOXS Griess A|QkO 2 ZRBIGCHY. &, wlx] 100 409} Griess
reagent (1% sulfanilamide + 02% N-naphthylethylenediamine -
2HCI + 25% HiPOs) 100 (E Z¢5Id 96-well plateo]] B 1L 570
nmo) A} microplate reader® ETTE EEol nlg] A4S
NaNO2} BZFsol 218) NO &g SEBIUTY. In vitro A4
= BEf8t =54 macrophagesE 24-well plated] 1 x 10°
cells/wellZ 2Z3} 3 SE 1, 10 ¥ 100 pg/miE 232+ M2|5hL
Z+ wellof LPS 1 pg/miS} y-IEN 25 units/miE H7i5id 37 €
COy-incubatoroflA] 24 A]7} njjekel £ =8 FHOE NO &F

= &dslrk

HE ASIAINES mean + SEZ VBRI EAXZ]E Student's
testS AAIGIE pOOGE TI1ECE ROl HRE TSI
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1. L1210 |29 HAlgo] nXle 4%

A=) Bzlo] L1210 M 2 x 10° cellsS 0]413F & SEE 7Y
7} AFR0IS Th2 01418F L1210 MEE 3lale] MZAEE
S Z5517) Yai 48 A7} HiYBIACE thE T A] 2146 L1210
AEY METYESS 100%Z 5193 E Wl SEZ Folchil 34T
L1210 MEQ HZAESS 728  37%Z thEZ] vis] 79
4 UAA Zioleict (Fig 1).

Proliferation of L1210 cells (%)

Control SE

Fig. 1. Effect of Samreungjeon (SE) on the proliferation of
transplanted-L1210 cells in mice. L1210 cells (2 x 10° cells/ml) were
transplanted to C57BL mice and SE (500 mg/kg) was administereq p.0. once a
day for 7 days. The data represents the mean + SE from 5 mice.  Significantly
different from control group (p<0.001).

2. L1210 M =9 DNA fragmentationol uiXle &3}

Az Bzle] L1210 M3 2 x 10° cellsS 0]418} & SEE 7Y
7} AFEAS the ojAldt L1210 MEE 3§35l DNA
fragmentationg Z&¢H A} thETO)A] F)4=8h L1210 M Z )
DNA fragmentation 184 + 3.6% 0l OL}, SEE Folgii 3
23} L1210 M| %£9] DNA fragmentation2 32.7 + 34% & 394
A E7HeIdet (Fig. 2).
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Fig. 2. Effect of SE on DNA fragmentation of transplanted-L1210

cells in mice. 11210 cells (2 x 10° celis/ml) were transplanted to C57BL mice
and SE (500 mg/kg) was administered p.o. once a day for 7 days. The collected
L1210 cells were stained with propidium iodide and DNA content was determined
with a flow cytometer. The data represents the mean + SE from 5 mice. K
Significantty different from control group (p¢0.01).

3. 2Z macrophage®} L1210 A E£9] co-cultureA] L1210 22
DNA fragmentationol] DU|X]&= §3
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2151] 24-well plateol] 1 x 10° cells/well 2 233k, L1210 Al
ZZ wellgd 1 x 10° cells® transwellol] o] co-culture SHIC
RTOA  F4F EZ macrophages® L1210 HMZEE
co-culture 3132 Wi L1210 AlZS) DNA fragmentation LPS
9} y-IFNS ABBIA 22 A2 103 + 15% 012U, SEE %
o8k 343t 27 macrophages®t L1210 M2 E co-culture
B9S w 11210 Al XS] DNA fragmentation 163 + 2.7% %
71510, EFoA 343 B2 macrophagese} L1210
M ZEE co-culture 33 E w L1210 A E2] DNA fragmentation
2 LPSe} y-IENE Azish ZS 21.6 £ 29% 0021}, SEE F
o8t 3|48 2 macrophages®t 11210 M EE co-culture
31992 w) L1210 M2 DNA fragmentation2 325 + 34%E
E7VY1Tt

13, LPS@} y-IFNS & E|$F ol nitric oxide synthetase
inhibitor@] L-NMMAE AZIcINE 2P L1210 A2 DNA
fragmentationo] thETZolA] 148 = 13% % SE Fo{PojAl 24.6
+ 27%2 LPSS} y-IFNg Xzleh ol Blal YR AT
(Table 2).

Table 2. Effect of SE on DNA fragmentation of L1210 cells in co-
culture with peritoneal macrophages obtained from SE-administered
mice in vitro

DNA fragmentation (%)

Samples - -
wihout LPS+y-FEN  with Lpg+gIFN MM LPSE Y IFN

+ L-NMMA
Control 103 £ 15 216 £ 29 148 £ 13
SE 163 + 27 05+ 34 246 + 27"

SE (500 mg/kg) was administered po once a day for 7 days and peritoneal
macrophages were collected. The co-culture of L1210 celis and macrophages were
conducted in the absence or presence of LPS and y-IFN. The data represents the
mean + SE from 5 mice. % Significantly different from control group (p(0.05). g
Significantly ditferent from LPS and y-IFN treated group (p¢0.05). L-NMMA: 05 mi/well

4. L1210 A% 0)2)A] EZ} macrophageZ 'E] nitric oxide 434
of mA)e a3

SE 2adof 95 27 macrophagesE RE] A& E = NOY=
Z83l7] o) macrophagesE 24-well plateo] 1 x 10°
cells/wellZ 253t ZLPS W yIFNE A2[dt thg A4E=
NOLS &A819r] R FolA] 3148 27 macrophagesZ 7
BY AAIE1= NOQES 103 + 1.1 uM 0|9 2ut, SEE £ai5tal &
423} E7} macrophagesZ2E] W45 & NOY2 185 + 2.1 uM
2 Zrlelon, L1210 MEE opklskl 4 58
macrophagesZ 58] A4 5= NOYE 289 + 25 yME, L1210
AEE 0}Al6lal SEE =S 3l4at 7 macrophages£ 5
Bl A3AI T NOQES 452 + 3.8 yME2 81X15] S7F5KIr} (Table
3). In vitro2) ZTHE Y7 8 EEIg 52 macrophagesol] SE
1,10 & 100 pg/mlE 7k7t HEISHL LPSS} v-IFNE H71519 S
) thE oA A E = NOQFE 153 + 1.8 uM o]leLt, SE 1,
10 % 100 yg/mlE 2tz MElgt TollAls 163 + 1.3 uM, 208 +
14 uM, 323 + 21 uME 10 ng/ml 0]&k2) FicojlA] thETl
Blal S04 YA NOo] E71514T} (Table 4).
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Table 3. Effect of SE on the production of nitric oxide in murine
peritoneal macrophages obtained from L1210 cells-transplanted
mice

Samples Nitric oxide (uM)
Control 103 + 11
SE 185 + 21
L1210-Transplantation B9+ 25
L1210-Transplantation + SE 452 + 38°

SE (500 mg/kg) was administered po. once a day for 7 days after the transplantation
of L1210 cells to mice. The collected peritoneal macrophages were cultured for 24 b in
the presence of LPS and ¥-FN. The production of nilric oxide was detefmined with a
Griess reagent. The data represents the mean + SE from 5 mice. : Significantly
diferent  from control group (0001 % Significantly different from  L1210-
transplantation group (p<0.001).

Table 4. Effect of SE on the production of nitric oxide from murine
peritoneal macrophages treated with LPS and x-IFN in vitro

Samples Dose (ng/mi) Nitric oxide (uM)
Control - 153 + 18
SE 1 163 = 13
SE 10 08 * 14
SE 100 23+ 21"

The collected peritoneal macrophages were cultured with several concentration of St for
24 N oin the presence of LPS and yAFN. The produciion of niric oxide was
determined with a Griess reagent The dafa represenis the mean = SE from 5 mice.
; Significantly different from control group (¢ p<005, & p¢0.001).
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(cell death)ol= necrosis®} apoptosis® T 7tX] BAEZ7}F AT}
Necrosis= ischemia, sustained hyperthermia ®= £¢]&, 3}
M A8 B9 F4% £ 07 1|9 homeostasisE &4
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180~2007)01 H712 AHDNA fragmentation)d= Zo|r}
. Apoptosise programmed cell deatholl Sitslo] &t
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TFHELIA} 0]A1E 11210 AES) DNA fragmentationS Z5 3t
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L1210 A1 Z2] apoptosis7t 2 ARMHACE 01 SE7H A thoflA]
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apoptosisE oram® =z macropahgeZ2E] 4% NOL
Ho £ apoptosisZ FESHE ACE YA JATHP.
wjzhAl SE B 9Jall 22} macrophageZHE] NO7} 44
HEXQ RE & Yl LPS ¥ y-IENS A2lsled NO
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