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Inhibitory Effects of Water Extracy of Prunellae Spica on the
Production of Pro-inflammatory Mediator in LPS-activated
Raw 264.7 Cells
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Prunellae Spica is the spike or whole plant of Prunella vulgaris Linne, which has been used for clearing heat
from the liver, brightening the eyes and treating headache in traditional oriental medicines. This study was conducted
to evaluate the inhibitory effects of the agqueous extract of Prunellae Spica (PSE; PS extract) on the production of NO
and PGE2 in LPS-activated Raw 264.7 cells. Cell viability was determined by MTT assay, and all three doses of PS
extract (0.03, 0.1 and 0.3 mg/ml) had no significant cytotoxicity during the entire experimental period. The cells were
treated with 1 pg/ml of LPS 1 h before adding PS extract, and increased NO and PGE2 production were detected in
LPS-activated cells compared to control. However, these increases were dose-dependently attenuated by treatment
with PS extract. The inhibition of NO by PS extract was due to the suppression of iNOS expression via inhibition of
NFxB nuclear translocation and proteolytic degradation of IxBa. The decreased level of PGE2 was derived from
inhibition of COX-2 activity, but expression of COX-2 protein was not affected by PS extract. Moreover, PS extract
reduced the elevated production of IL-13 and IL-6 by LPS. These results demonstrate that PS extract has inhibitory
effects on the production of NO and PGE2 as a consequence of the reduction of proinflammatory cytokines, especially

IL-18 and IL-6 in LPS-activated Raw 264.7 cells.
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acid, rutin, hyperoside, cis-caffeic acid % trans-caffeic acid,
vitamin, carotenoid, tannin, £714F £0] BiEY L, H2ogz=2
Bl ursolic acid® ORJE}t delphinidin?} cyanidin®] glycoside,
d-camphor, d-fenchone 2! fenchyl alcohol F0] HIT 20,
A2 EHE] sterol(a-spinasterol, stigmast-7-en-33-ol)3 ZY&:
ursane & oleaneZ] triterpenoidE0] HI¥] o] Uk,
AZAY g delgddT2s g HIV (human
immunodeficiency virus) 249 Sl g™ e ) 2y

g3l ®™Y &} HSV (herpes simplex virus) &4 sHE¢d

HEZZEE] oleanolic acid, ursolic
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WalMEE o] £FO 7 118 Fodsld =59 9
o £79) §4k FA0 Bolshs AOE YA UOH, 2S5
dtZAlol= interleukin-1B (IL-1B), tumor necrosis factor-a
(INF-0) & interleukin-6 (IL-6)2} Z+2 cytokine2 8kakd 71
Z710] AR Yoo ZQ3 FES sh= MEE Yed Y.

Lipopolysaccharide (LPS):= 188479 JBHA ERo|| &
Aol HEAE M ZAIA cytokine, NO, prostaglandin E2
(PGE2) 9 W g E/KI171WY, ol2idt &7k QAtES A
ARIALY B3l Q) Poluhs RO E Buwo] Yy wat
Al LPSE activation® THAIAZ &= M EZLEoA] 8HY
screeningsh= U, Gl ASEH I e H@ort

NO H PGE29] ol FQ3t &
oxide synthase (INOS)@} cyclooxygenase-2 (COX-2)e 54
gasre Szol ok Nitric (NOS)
constitutive NOS (cNOS)<} iNOS F 719) isoform @ Z2 ZEX)
™, (NOS= AT 59 NOE 445l datolA] o4t
< ol EUXRHE L A BANA A SHEE Hids}
29| 2o 7195IAI, iINOSE WiHIE]oF US4 Sof
wsio] R o] ThES NOE ddste] ZaMZo] &4
1o}, PGE2S} 242 SR AEMZRHY) BHol 7)oske &
cyclooxygenase (COX)E COX-11} COX-2 % 7iXY
isoformo] ABA Urt COX-12 A SFHOFE MIsE
AA71L 189 Hug HIoks A8 ok aAld /9
"housekeeping’ protein0] A7}, COX-2& LPSEo] Q&) FLEE o
HES PGE2E Al @EE mlshs G0l

NO2} PGE29] A4of 7]oddle iNOSS COX-2i= nuclear
factor kB (NF-xB)2] &4 3o Qi8] wiao] A8x= thlds
ok, MM E 4§04, NF-kBE inhibitoro] IxBoll 213
nuclear localization signal 2220} 7}& 1o} SO E 0| S51A)
FBHL cytosolo]l B3 YEIE Exfgtal Tk SEAEE LPS
o 42 dEAS7 MeEE kB kinase (IKK)7F 43515 o] 1
kB8 5 & phosphorylationA]7] 1L, ¢14}31F 1kBE NF-kBoj|
A E2]E] 2L ubiquitination]o] proteosomed|A] degradationt]
Al "o} kBERE] AFZ%] NF-kB= 81 O 2 translocations}t
o INOS, COX-2 U HEH cytokines target gened] WSS &
ZHIIZITH,

Al 271 g5 &g
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 Aaix= septic shock, &MAZ] &
Zhsdoll B A7 GdlA o]Ro{ X Tt oo HAR=
FREZEE0] LPSE SA4E Raw 2647 cell] NOS} PGE29)
WA INOS, COX-29) ulal 8 LB, IL-6, TNF-a =9

cytokineo]| VIRt FHS UmET Ol FEWANZAY @
Slo Y TS Fh= NFxBe] WSS AR A 2 @78
QA5

1. 289 A2
B}iLE (Prunellae Spica, TH
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of Wil 3AXF AYet & FEEE 7oZE 1A diska
3000x gollAl 387 A ETIGHL, SE5HTE F5lod 02 um

filter (Nalgene, New York, USA)Z OJI}3IHT) 0]
rotary evaporator (EYELA, Tokyo, Japan)E SZHRSIIL AME
W7k 20ColA HEBIGEE SLLEFEE (PSE; Prunellae
Spica Extract)9] 8 7.39 %320 4s8lo|A]= DMEMe] =

o ALESI

2. Aotk

LPS (Escherichia coli 026:B6; Difco, Detroit, Ml, US.A)<}
3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazoleum MTT)
Sigma (St. Louis, MO, USA)ol|A] 7351311, fetal bovine serum
(FBS)3} antibioticst= Gibco/BRL (Eggenstein, Germany)= €]
TFRI519.0m, Antibodys= BD Bioscience (San Jose, CA, USA),
Cayman (Ann Arbor, Mi, USA), Zymed (San Francisco, CA,
USA)ollA] 15131, NC paper= Schleicher & Schuell (Dassel,
Germany YolA] FRI51%TE TNF-q, IL-189} IL-69] ELISA Kit=
Pierce endogen (Rockford, IL, USA)ollA] 15151

3. A ZEuNQF

MAE A EZZFO! Raw 264.7 cells2 =M ZFEETAY
ot (Seoul, Korea)oAl TU31%3Sm, Dulbecco’s modified
Eagle’s medium (DMEM)o]l 10% fetal bovine serum (FBS), 100
U/ml penicillin & 100 pg/ml streptomycing S813F tl A& A}
8310 37T, 5% CO; incubatoro|A] Wi ST ASIE &
E cells& 80~90%2] confluenceol|A] LB 3191 1L, 20 passagesS
E7IR @2 celldt AFEEI9TE
4 AZ YEs 57

Raw 264.7 cellsE 96 well plateoi] 5x10* cells/well2 253}
e PSEE shEZE XNASKd A Z9 MEEE FolTh M=
of 0.03, 01, 03 mg/ml9] FLE PSEE AX|TF Fof 37T, 5%
CO0lA] BNEFSIAAT) BHY & AEM 220 MTT (0.1 mg/ml)E 50
WEI 4AIZE i 8 & wiAIE AASL HE¥ formazan
crystals& DMSOo| =¢] Titertek Multiskan Automatic ELISA
microplate reader (Model MCC/340, Huntsville, AL)Z 570 nm
oAl FHTE SHIINECE AEZBEESS control cellol] thoh HE

28 LERRICE

i.e. viability (% control)

= 100x/ (absorbance of treated sample)/(absorbance of control).

nitric oxide (NO)9] &
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A2 el Sol ExichE NO»-2l Hel 24 Griess A|LE ©
&3l SEokitt. ksl dEsh AlZmer 45 50 49}

GriessA]2F (1% sulfanilamide in 5% phosphoric acid + 1% a
-naphthylamide in HyO) 50 (& 2851 96well platesollA] 10
£ 50 93417 £ 540 nmol|A] Titertek Multiskan Automatic
ELISA microplate reader (Model MCC/340, Huntsville, AL)Z
E8LE 585Kt NO»9 SEF sodium nitrateE 5}435}
o EBTE ZFslol BE 2HE AYCh
6. Immunoblot analysis

20 mM Tris-Cl (pH 7.5), 1% Triton X-100, 137 mM sodium
chloride, 10% glycerol, 2 mM EDTA, 1 mM sodium
orthovanadate, 25 mM b-glycerophosphate, 2 mM sodium
pyrophosphate, 1 mM phenylmethylsulfonylfluorides} 1 mg/ml
leupepting &FRGk= bufferE A3l cell lysisAIZAC) Cell
lysatesZ 10,000x giZ 1027} Y141 2215100 debrisZ® % ABI
iINOSZ COX-29) 2132 antimouse iINOS antibody @} antirabbit
COX-2 antibodyE A}&5lod WSS Qo g 2445191 0m,
anti I-kBa antibodyZ AFZ5l] -kBa protein@ Z& 31} 2%}
antibody+ alkaline phosphatase conjugated anti-rabbitE AF23}
%rt. INOS, COX-2, IkBa protein® band= ECL western
AHESIH

manufacturer’s instructionol] Wz} BRAFIACE 2REZ. 7} band9)

blotting  detection  reagents  (Amersham)Z

=1 T
wHEe BI18E) 251 image analyzing system (Ultra-Violet
Products Ltd., Upland, CA, USA)& 0|25k Densitometric

analysisE AT
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A Zx

2 HZE ice cold PBSE 23] A|Asl, o|E PBSS)
7 microtubedi] & &, 2,000/ g 587 YA EEISINCE 0]
% PBSE M AL, 10 mM HEPES (pH 7.9), 10 mM KCl, 0.1
mM EDTA, 05% Nonidet P-40, 1 mM DTT, 05 mM
phenylmethylsulfonylfluorideZ Zg}5h= hypotonic bufferE
wol 1027 490 BRI8 & 7,200/ g2 587 AAEEEKE
Tk o1 F 45US AAXGLL crude nuclei7t EEME pelletol] 20
mM HEPES(pH 79), 400 mM NaCl, T mM EDTA, 10 mM
DTT, 1 mM PMSF& E$H5l= extraction buffer® 50 ulE w1
3023} dERlo] WABINACE 0] F, 0] 15,800/ g 10271 &
HEEIsid o

P R=
S

Lot

8. Cytokine &5

Cytokineg HHEgP] €8kd 6 well plated] cells
(5x10°/ml)g EF3I1L PSES =5E 2 AR e, 147 &
ol LPSE AMZAIGISAE. LPS A & 18417kl miRE $A Sk
cytokineg EHBIICE AR wiXE £F FAA -70CoA
EH3IACE TNF-q, IL-189} IL-61= ELISA Kit (Pierce endogen,
Rockford, IL, USAYE AMZ3l ZESINOR], 4F9 wmHe

manufacturer’s instructionol] WEITH

MIEEFEE0] LPSE E43lE Raw 2647 cellc] 49 AEMMED AMad

9. COX-28) &4 &EH

COX-2 activityi= Cayman chemical A} (M1, USA)ZEE]
ot assay kitE AMRSKd BASICE O] assay  kite
cyclooxygenase®] peroxidase activityE E£&Esle ASE WA,
1 mM EDTAZ #9561 01 M Tris-HCl (pH 7.8)2 AIE310
37} sonificationd} T}, 4°C, 10,000 golAl 15827 YA 215
o e USYUSEHE cell lysateE @11 BCA¥ (Endogen,
USA)C = il E Herg ok 100 ug/40 ulel 558 F8I5I%
T} ZH19 cell lysateo] COX-19] activityE ui#IGH7] S8k
COX-19] specific inhibitor®] SC-560€ XZIBFIL 4204 527F
incubationglt &, colorimetric substrate (TMPD)2} arachidonic
acidE H715l] 25TollA] 587k B incubationd}irt. COX-2
activitys= 595 nmolA FELE Z£E35  nmol/min/ml

(U/m) S 2 LIERAACE

10. EAE HE

48 2= mean + S.D.E LUERR W, EAEHE] Eio]
= SPSS program 17.0 (SPSS, Chicago)& AMEZGIAT). A 727}
o &3 HiwE 95lo] Independent t-test2 AFZEI O, pat
o] 0.05 olgie] 2% FYHol Ue ASE Ietsld

2 3

1. PSEV} LPSE 3% Raw 264.7 celld) NO productiono B]X]

= Gk

Raw 264.7 cellof 4] PSES] NO M ARE T E 26l ¢
3k PSEZ 0.03, 0.1, 0.3 mg/mle] =5 & AHEo] Az)akd &
A= NOYFE EF3510). LPSTo)A = controlito] H]m3io]
NOg| ko] LPSHA] & FstA 458 A% &718iem,
PSEE AAITH 8ol e BEsToli 72 NOYA & e}
iem, 0.17} 0.3 mg/miollA1E controlfFE O &2 NOS) AA S
UAZ3eFig. 1). PSEZ} 0.03, 0.1, 0.3 mg/mlQ] =Fof4l LPS
2 JF5¥ NO9 ddg #daAll Aol PSEY AEZEHOE
Raw 264.7 cell®} Zh4xof QI8 ZQIAE BE6L) 218k, PSEE
0.03, 0.1, 0.3 mg/mlE 25}l 244 7F & MTT assayZ 41A]5}
o MZYESE FEOIRITE LPSHE AMElol4= controlof] B
ABH oF 60%0 MESHES LERAZIOLY, LPSSH PSE (0.03,
0.1, 03 mg/ml)E Aelgt vrollAle LPS THEA AT ol Bl alskd
TS ME=EE VEIIAl g2kom, 2318 013 0.3 mg/ml
ol A= MEZEHAA 7T HEEChFig. 1. inserted Figure).

N

. PSE7} LPSZ 952 Raw 2647 cello] INOS 2Halo] m)x]=
E

AMElE A (nitric oxide; NO)&= L-arginine O FEE] nitric
oxide synthase (NOSs)E Z 8310 A= 2 Z>), PSEQ] NO 4
4 Aol iNOS  chEe] HEe Akl {5ty
immunoblot analysisg& 0]&6td M ZEZ] WHolA{9] INOS ThlE]
Ol ¥FHEEE ZARSIRITE LPS AAJAJofE iNOS chuzlol uis
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o) 68l HEE SO5HAH 715 2Lt LS PSE 0.03, 0.1, 0.3
mg/ml& W@ A 2ol e INOSY gislio] ZR &R0
Z [YBIH Z4ABIHTHFg. 2).

W

T

NO production
(Relative to control)
)

Cont - 0.03
LPS

Fig. 1. Effects of PSE on the production of NO by LPS. Raw 2647
cells were treated with 0.03, 0.1, 0.3 mg/mi of PSE dissolved in media for 1 h prior
to the addition of LPS (1 ng/mi), and the cells were further incubated for 24 h
The concentrations of nitrite and nitrate in culture medium were monitored as
described in the materials and methods section. Inserted figure shows cell viability
determined by MTT assay after treatment with LPS (1 ug/ml) in the presence or
absence of PSE for 24 h. Data represent the mean = SD. with eight separate
experiments, (%, significant as compared to control. *P(0.01: #, significant as
compared to LPS alone, ##P (0.01)

.03 (mg/ml, PSE)

A)
Con - 0.03 0.1 0.3 (mg/ml PSE)
LPS
B)
8
z ok
ZE 6 -
s 4 l ; &8
4 | s
D
z, 0 B N . i
Com - 003 0@ 03 (mgml PSE)
LPS

Fig. 2. Effect of PSE on the induction of iNOS by LPS. The level of
INOS protein was monitored 18h after treatment of cells with LPS (fng/ml) with
or without PSE pretreatment (i.e. 1h before LPS). The actin was used as a loading
control (A). The relative density levels of protein bands were measured by scanning
densitometry. Data represent the mean + S.D. with three separate experiments. (B).
(*, significant as compared to control. *P(0.01; #, significant as compared to LPS
alone, ##P (001)

3. PSE7} LPSE B TE Raw 2647 cello] NFxBatglo] mlAle= &gk
Q0] AERolA] NFkBE A ZE oA AR A IkBa, 1
kBB, IxkBe 53} Zgldld] Hlgdd g EAIA, LPS-TLRY
K=ol Q)3 NFkB signaling cascade’} &4315]H kBEQ o
HQIAL7} Q14BlE]HA] NFkB7}F Q8 HQI5ked COX-2, iNOS,
Bcl-XL, cIAPs 9] FAIE FLoHA 3t 1kB protein®] 7=
IkBa, IkBB, [kBeEOxE LA URT, MZEAA 715 EHEH
NFxBS] QAR A L IkBaolTH. J2E R, B dAFollA AlZ

ZloflA] 1kBa, p-IxBa, Sl & o)A NFxB THAZ 0] Wal S &7}
oAck A ZAA kBa= LPSHAM &5l 746 L, PSE.
9] HAR]o] gk ZAF kBart S| EHALH, o]t SUGHA
p-IkBai= LPSol 9} walo] S7HERA L, PSEo] ol 1 el
o] ZAERICE I8l &A1 NFkBE LPS i—{i{]oﬂ o3l
Z71519. 011, PSEQ) ARl 95l NFxkBao] ZhAslaict
0|35t k= PSEZ} IkBaS) ¢14151E odAlsla 118 wr o}
NFxB7} B)Q29] % AFIgE WERATE

dREe

| coe e wmme o s | D-I-Ba

S e S w— e | NF-xB

— I T A — E Actin
Con - 0.03 0.1 0.3 (mg/ml, PSE)
LPS

Fig. 3. Effects of PSE on the expression of 1kBa and NFkB by LPS.
The level of IkBa, p-ikBa and NFxB protein were monitored 15min, 15min and 60
min after treatment of cells with LPS (1ug/ml) with or without PSE pretreatment,
respectively (ie. 1h before LPS). The actin was used as a loading control .

4. PSE7} LPSE RLE Raw 2647 celld] FE54 AIETI 4
goll Al S

MacrophageS} mast cellol A 28]=]= TNF-a= LPSEIZ<)
FQ opiAEA WEd] ok BQF dge &k,
tumor cellof] H3loiAl = MZEHE VERH, WEHESE Ws
oE BEE] . B @74 LPSE TNF-a9] 2118 79
MUA E71A33 01, PSEE 48 A mEofA] TNF-a9 éE’S%*
g Z2A7IR 3B oiEl 0.03 mg/midlAls Fol T
Z7}'2 UERIQCHFig. 4A). IL-1B= T-cell?] &3, B-ceII,]

4z, NK cell9] activityE gualE=? cytokine© &2, & &+
AT LPSY AF=oll 9510] IL-182] 2817t FHUA &7tk
¥.om, PSEE 0.03, 1.0, 3.0 mg/mle) STollA 25 F5HA
IL-1B9] MaEe E3on, sTIER] AAas VERAIT
(Fig. 4B). IL-6= £351F B-cello] plasmad| EE HIg T2 &X]

713 B9 BHE ASS) K8 65 35 Rl g
= A8 UEE &49_; oA Aot B sl

LPSt 69 HEes |4 A E7K131eH, PSE 01, 03
mg/ml2 LPSE FL ¥ IL-6& PSE 5% gEMOZ 894 9
A ZHAAlZACHFig. 40).
5. PSE7} 1PSE ST F Raw 264.7 cell?] PGE2 44 & COX-2
Wl PRl

Arachidonic acidZ25E MAE= PGE2E 95, 25, &

e g 4 o7, BERHSA] COX-200 Qo YH = El
LEIR171 L EERIEE STVRIA HETY gE BRE
124 S E7MIZIEPY. 2 U3lolA] LPSE PGE2S] 44 g RO
A YA Z717em, PSE 01, 03 mg/mlE LPSE RL¥E
PGE2E 994 Q7 BEIEHOF Z4RIZiCHFig. 5A). PSE
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7} LPSREE E71 PGE2E ZHAA7 = Aol W}, PGE2E
AHskE COX-2 protein® 2SS 715150  LPS AR Aol
COX-2 T E O] di5i0] S71EQ 2L, LPSo PSEE AE)st ©
ATz COX-29] Wl g 7AAIT1X] E3I%THFig. 5B). 0]
= PSSt PSEE &Alo] X519 S wl PGE29 44o] A 3=

Bk YAISHA e Zaolrh
A)
1000
= 800 -
£ _
T 600 -
3 a0
£ 00 -
.|
Con — .03 0.2 (mg/ml, PSE)
LPS
B)
140 - e
120 - ;
T 100
2 a0
= 60
o -
= 20 l . e
p - mm [ ]
Con — 003 0.3 (m@m!, PSE)
LPS
C)
2000
;_‘ 1500
gwaﬁ , I i
i |
= 500
0
Con 03 01 0.3 (mg/ml. PSE)
LPS

Fig. 4. The effect of PSE on the production of inflammatory
cytokines. Production of TNF-a (A), IL-18 (B) and IL-6 (C} was measured in the
medium of Raw 264.7 cells cultured with LPS (1 ug/ml) n the presence or absence
of PSE for 12 h. The relative leveis of cytokines were de ermined by immunoassay
as described in materials and methods. Data represent the mean = S.0. with three
separate experiments. (*, significant as compared to control. *P(0.01: #, significant
as compared to LPS alone, #P (005, ##P (001)

6. PSE7} LPSE 7% Raw 264.7 cell®] COX-2 activityo] 1))
=g

PSE7} LPSR L2 718 COX-2 protein®] BF S 7k A17)
A 58t Aol wigl, COX-2 protein®] EBHTE H

LPS HEjAJo &= COX-2 thR R o) activity 7} 2005 & S-9)
Al S7HEATE. 2Eu), o]zt E7h= PSEQ] MAelo] 9
X7 R sEEXoZ  ZAasion, =3 03

]

mg/mle] ZSTAME control$ECE COX-29] BAHTE A

JIAEREE0] LPSE 431 Raw 2647 cello)419] GEMAER SR ast

I CHFig. 6). o1& LPSS} PSEZ SAlo] XI5l S uwl PGE2
of Aol Ko Aol Uxisks FHEA] PSEZL COX-29) &
SEE GHELEA PGE2Y AN S AdAgS UERATE

(A
4000 #a
= 3000 #
=
— 2000
¥ 1000 v
o — B n
Con - 0.03 0.1 03 (mg/ml, PSE}
(By 1 e = -
el - COX-2
Con - 003 01 03 (mgmb

Fig. 5. Inhibition of LPS-activated PGE2 production and COX-2
expression by PSE.Raw 264.7 cells were cultured with LPS (1
ug/ml) in the presence or absence of PSE for 24 h. To determine the
level of PGE?, the cultured medium was collected and directly assayed for PGE?
(A). Foual amounts of total protein (50 ng/lane) were resolved by SDS-PAGE,
and then expression of COX-2 protein was determined by immunobiot using
specific anti-COX-2 antibody(B). The data represent the mean = SD of three
separate experiments. (% significant compared with the control, *P(0.01, #
significant compared with the LPS alone, ##P(0.01).

120
=z 100 o
-
= 80 »
= E 60 -
D= #E
w0~ 40
—~
e
[ ] 20

[o _ -
Con - 0.1 0.3 (mg/ml, PSE)
LPS

Fig. 6. Inhibitory effect of PSE on the LPS-induced COX-2 activity.
COX-2 enzyme activity was determined by measuring the oxidation of TMPD
caused by peroxwdase activity of COX as described in Methods, The data represent
the mean + SD of three separate experiments. (*: significant compared with the
control, *P(C.01, #: significant compared with the LPS alone, ##P<0.01)
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B9 nikdt 7@yt Hasol Qrk Lamaison B
Prunella vulgaris”} AF97] 2ASLE Wnrjgtol g g4t
ME LERH, 0]gd8t €4S FF rosmarinic acidol] 93t A
S B15l%0H, Lee 2 Prunella valgaris g2 5E] Al
EMHHEOZ ursolic acidE 2251521, 0] ursolic acide= ¢!
TS A EQ] P-388, L-1210 I Q17HH| QI £F01 A-549,
QITFAIA Q] HCT-8, FAMEFQ! MCF-7AI 2o thaled
Z¥e dlz=4o] U AT
%2 e orglolo] 10, 30 mg/mioiA
CYP1A1S] 5484 S A6l YIEZ T DNAY 43t A
dildle] E¢IHO9) eratol oxjol Felg Aolgl Bsi om,
o) BY2 o) ethyl acetate 2&]0]| U937 (Human leukemic
monocyte lymphoma cell line) QIZIATEMEo] thaled
caspase-3 & PARP cleavage®] EH43lE AF35l0] DNAE 22
A|AOEA] apoptosisE REERS HUGIN T, & SV Fiya
ZEE0] MAZIMEZFO! Hepalclc7HZ]A  phase I
enzyme®] Y&EQ! QRE FL5MH, glutathioned] MAHE &
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Fig. 7. Inhibitory effects of Prunellae Spica on the production of
pro-inflammatory mediator in LPS-activated Raw 264.7 cells.
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