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Manybracteole Bugle Extract shown to rescue

protein expression of transcription factor NFkB in

THP-1 monocytes that are inhibited by microwave
radiation
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{EFI{eE THP-1 QRS {Eple R EREAIRE - #2E5-H 2L lipopolysaccharides (LPS) {FfH{e#EiE b
{8 THP-1 #HAEA NFB 2 5 E Y S8 1 - FE RO IR AR By 2450 MHZz 900W 5224 THP-1
Al NFxB EHEEE(K - SIMRETERO IR R II A B & ¥ THP-1 BLRZERYIHE NFxB &
HHEFR - funsBA SRS e b - P EE S AU B A BT RATRER -
HATFHPE 7 228 34T NF«B 25 5 B IR AE THP-1 BN - £ MV E SR> 100 nM PMA {E
I 24 /NEF RIS THP-1 BEAZ QIR (LRl EGATAE - £ 17 BIGVOR IR HISHAR B 2450 MHZz 900W >
BETS Sy BB FE ALK 15 g ~ 30 pg ~ 150 pg ~ A FIR BRI 3 /IR - 5L L
png/ml LPS {ER] 2 /NEf - GEREEIRNN Bl EAERURHIIER T NFkB ZEE'EH G LT -
AR SRR 15ug RERA B ETHE NFkB EHEHIFRHE -

BRSERE « BB R R(THP-1) ~ (R EE 12--FPUEEHS 13- ZF2B5(PMA) ~ 52 BERS(LPS) ~
AHREIZ SRR F-(NF-B) ~ B

Abstract : Microwave radiation can be encountered regularly in daily lives. When World Health
Organization (WHO) announced that microwave radiation is a kind of environmental energy which
interferes with the physiological functions of human body, great concerns have been raised over the
damage frequency can do to human physiology. The immunological performance and the
activeness of cellular inflammatory factor NFxB have been closely related in monocytes. Due to
the effect of phorbol 12-myristate 13-acetate (PMA) to THP-1 monocytes, THP-1 monocytes can
divide into macrophages and then react with lipopolysaccharides (LPS), causing an increase in the
amount of NF«B protein in THP-1 monocytes. The protein expression of NF«kB decreases when
cells are exposed to frequency at 2450 MHz at 900W. After addition of Manybracteole Bugle
extract to THP-1 monocytes, protein expression of NFkB has shown to be rescued. Manybracteole
Bugle is a Taiwanese folk medicine, and possesses anti-inflammatory effects. Analysis of NFkB
protein expression in THP-1 monocytes has been done with Western Blotting. It was observed
that under stimulation with 100 nM PMA for 24h, THP-1 monocytes were able to differentiate into
macrophages. Furthermore, in the immediate frequency of microwave irradiation 2450 MHz at
900W, Manybracteole Bugle extract was added at three kinds different doses including 15ug, 30 pg,
150 pg for 3 hours, followed by 2 hours to effect | pg/ml LPS. It was found under the effect of
addition of 15ug, 30 pg, 150 pg, Manybracteole Bugle extract rescue protein level of NFkB.

Key words : THP-1moncyte, Phorbol 12-myristate 13-acetate (PMA), Lipopolysaccharides (LPS),
Nuclear Factor - Kappa B (NF-B), Manybracteole Bugle extract
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(WUR RS (microwave radiation) - /2 AMME H ¥ A GHHES] - ST CAERIR
MT MR 7 MEEAREEERES PO IIEER - EEBF T ENEEZES
(Federal Communications Commission, FCC) PR NZA AU FE%e 2 2450 MHz® > {307 {5 F
ETERRZEREER - ERDHZFEA BN BOR RN S S 8 o iR
Stankiewicz W.* S A A BF 92 {5 FH {65 48 2% £ 057 S5 ik 8% 19 A S8 FH 38 B8 #% 2K (peripheral
bloodmononulclear cell, PBMC) & Hi & 2 2L et 1 - Hit NG & R EIIR - R HES R
BSSELTHSOR IR » MR AT RE & KB /K 7 B MR & (o R 4R 2 Hoe e - ErpifiR Py AL ER
BRI A% R Y BN AT A L[S 4H B BEAZ ER ARSIV 20470 » 1B E N RIE IE » MRIESURERE T
R R AR BRI ST - AICR B4 (2450 MHz, 5, 15 mW/em2) m] 3% EHgRR AHARE T - 2]
BRI RS (L G AR - FTRENIRIEI IR R hgE o BEAN > BUR (2 mW/em2 R4
90 73 §ETFH S Ry 2450 MHz)Z# 2 A2 RS H 2%+ (Natural Killer, NK) 4
PR ¢ PERRMTR S sk A\ B B ERANARIR(THP- 1) - BEAZER Gy )] 2 23R BA4TAE
i R AT NFeB HUEEAZ UM 7 - ANEAE~ZSR AR Z ] phorbol 12-myristate
13-acetate (PMA) {EFI{E{E THP-1 4HpEsH(LEk B ERE4HEE 5 #22FLL lipopolysaccharides
(LPS) fEF{R#E /S LEE BN NFB & HERYEN I - WM TIH0E (% 2450
MHz » MR By 900 W) (YIRS S 2E41HEA NFkB &I ° - & THP-1 4R
PMA K LPS Hif 53k B EREANARES - (ERFATARPY NFeB &G BRI T ° - 502
TR B 5 - NFxB FF 2 Al <2 FHIH - 7 2 Fe MR T H0R B8 rTHI%] THP-1 4HAfsz PMA
1 LPS JEALIIAE ® -

By M EL(Manybracteole Bugle) » 224, AjugataiwanensisNakai ex Murata » [&iXBEF LR
(Lamiaceae) i & & (Ajuga) - BUME X A AT R - GEEE - APEE ~ JUER
HIER - BB RIRIR - JUR—HE o At R P EIRRE - ERHCE - B2k ~ IR - B8
IR - (HEE 2B EE 2P REHIIIE - BRSFHEA NI - Bul s ARAZEREY) - HE
RAEERFTIEG ~ FFR - PRk - AW ~ O - B8R - 98 - BB < SNBDE TG
11~ BRI ERE - NIRRT SRR ~ 54 SOMmE SR ' -

AW TR TR R A B R B G50R: PRI EE SR R+ NFxB HYRCR « &R
ARSI 2 — S HE AR ARV IR & - & RIBHEIORI A MRS B8
s G NI EK (leukocytes) Y EE: - BAZBR 0% 7] 2 FRER B4t o 4 SR A1~ NFxB |
PEREEVIMHER - BRI LB » N B BRAHAE PR (monocyte cell) THP-1 #fiAf1<Z 5]
100nM phorbol 12-myristate 13-acetate (PMA) {EFI 24 /NIG{E(sE THP-1 4liHE bk s ERRAm
ffl > £ AL 1pg/ml lipopolysaccharides (LPS) {EFI{EAE(LE THP-1 4HAEN NFkB EEH'E
HEREAN - B4 FI0R 6 70 (JHE 2450 MHz » T Es 900 W) HYERSH& & HIHI4HA A
NFxB ZEHERVRR - EEHEBUnEZZIWERE - SERBUNS B ZEH) v B T S 0r
FITiI] NFxB HYZEA: & » ARG 3 38 S ERTRUR -
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AU EZEH YR AU SR EE T B LA THVEET g2 JREAE 2 A7 100% S -
—(EH o RFHERES L REZE: » BEIIA 10% 90 / 90%PN AT - FEU AT IR - K
Bt ESEEHIA 200 my silica gel (60A, 200-400 mesh, Sigma ) > {E {5 HEAI )BT & FERE RS
£ - FEEL 20%HEE / 80%AERAT - HiE] silica gel PUBHAIRYIE » WHERIRES - RIRAGHZE
R EAhEZ > FrSRLEAUMFEZEEIRI AR > BB S0AR 3 mg/ml JAfR(E PBS -

= il ER

THP-1 #f{AfEILL 100 nM PMA Fifpz 3 24 /N - BE{& FFEAER0R B85 2450 MHz 6 )% - 5
ZorRIEIIA O pg ~ 15 pg ~ 30 pg ~ 150 pg ~ 300 pg ~ 600 pg FUMFIARSS THP-1 FEEj 37
C. 5% CO2 FrEAa 1= 2 /NEF - HEERAIA 1 pg/mL LPS {EH 2 /NEF o U SRR R AL #E Hr
0.4% (Fx%%JEFE) trypan blue dye (Gibco) HEBRIEAT "' o 4l B SO 2 S 4N Bt 8L
neubauer-improved [fFEKETE 25 ( superior marienfeld, Germany ) PLE[T7=0EE$5 ( Nikon
ecipse, TS100) #iZ< - JEARREAY 73 LI A AT DL B pR B B2 FH IR - %
JEAIRE = (VC/TC) x 100 - VC =/H4IAEET8 > TC =4EAME F BCR AR 4lRE) -

= ~ THP-1 {HAEZEHICR I D A B U S 2 EU7# 22 NFkB R 1Y E 5

2x106 cells THP-1 #&f&E4E 100 mm2 culture dish 27 | » BEEAZ4HAELL 100 nM PMA {EFH 24
/INEF B EWRAERREE Y 37°C. 5% CO2 554G - MRS FEEAE IS0 I 2450 MHz 6 F){%
PEE S RIFAIIA O pg ~ 15 pg ~ 30 pg ~ 150 pg ~ 300 pg ~ 600 ng HLAMFZ RS THP-1 857
37°C. 5% CO2 B i 2 /N > HEBI&ANA 1 ng/mL LPS {ER] 2 /NEf - UZER4IRE - %<
HUAHREE'E - BL 10% SDS-PAGE VKT £ BNEE T 04T - AN R A+
NF«B ] -

I~ giatorth

AEERII R = RS LT ELEAE (RS (MeantSD) FoTs - 4IHIfEIER R~
B ST 5 B AT B AN FEE 72 L FUIER A SigmaPlot 10.0° #iBS o BLARET I IhEE 7 t-test
WREHE R » AR AR p<0.05 » B R EF RS () - S RIAHRT AR
R p<0.01 > B BEAIEFBEEARCY) > SR ARTTR p<0.001 - BIE B EA S
BEE R R (¥) o
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2L by = =)
N = pe

THP-1 BZEKEL 100nM PMA 530 R ERRATAE 24 /N > A& RFAE SRR AE 2450MHz i
HZERET 6 #b o I 1 ng/mL LPS » FEZ 53 HIAIABUM AR mg/ml) 15 pg~ 30 pg~ 150 pg ~
300 pg ~ 600 pg » FIEL 2 /NEF - BELAAE 2 Fim (] 1) » THP-1 &E508 IR 6 0 RANAARTE
P EHIRUIMFAR - YIREREERICH IHBCE -

1204

1001

=]
=

Cell viability (%0)
(=9
i

=y
=

201

100 nM OPIV + +

Microwave time 6 6 6 6 6 (Fr)
1 ug/ml LPS + + + +

3mg/mldew® — — 15 30 150 300 600 (ug)

+ o +
+ o +

1.THP-1 &H80R BT D A BRI S ZEH) 2 62 o Y il R foRz B B AR & 2 4RE
FEEER o X i Ry o BEA BEAZ AR AR AAR 6 FOIIACK FIR E B F 2L ) - KF THP-1 BAZ4HAE
5r#%1% > LA 100nM PMA (phorbol 12-myristate 13-acetate) EH4MAAE T 24 /NIF > BE7& AR
LEIUR RS (2450 MHz) 6 ) » B2 I AR S ZEHU)(3 mg/ml) 7355 15 ug~ 30 pg~ 150 pg ~
300 pg Kz 600 pg > [ZFE 2 /NIF > BETEHIA 1 ng/ml LPS -+ 4HAfLL Trypan blue exclusion assay
RET R ES - BTSRRI EHTEE(R 2 (MeantSD)E R (n=3)

PEE AR AL AR 98 DAPS U5 22 BT - B BReS BT THP-1 BRI OR IR &
H NFxB REE ME - HERBIMEERPIERR - SRS EE 30 ng AHBRIERE R
FRER R (1 2) - BelPIsEER i & B EE AE ) ] DA s IR UOR SN NFxB HYEA: -
L T A FH L AR S S A R e 3 SR S B — (B A -
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100 nmMPMA + + + 4+ + +
Microwavetime 6 6 6 6 6 6 (#)

1pgmllPS + + + + + +
3mgml g & F — 15 30 150300600 (ug)

- «——NF«B expression level

20004

1500 A

10001

Densitometric unit

500 A

[} A

100 nM PMA
Microwave time
1 ug/ml LPS

3 mg/ml 4% o 8

+ +
6 6 ()
+ -
15 30 150 300 600(ug)

+ o +
(=)}
(=3}
(=]

2.THP-1 £E{HUR IR I A B ZL ) 2 NFxB i - THP-1 BfZEKLL 100 nMPMA
B R ERRAHAE 24 /NEF - ZR1RRFAAE R R 1T 2450 MHz (YURZHRST 6 70 A 1 pg/ml LPS »
BEEINABUMEZEE) (3 mg/ml) 23H1E 15 pg ~ 30 pug ~ 150 pg ~ 300 pg Kz 600 pg » [ZJE 2
/INEF AR TIA 1 ng/ml LPS - DAPE T S8 347 - B ERaa 45 SR LT E A fR 2 (Mean+SD)
F(n=3)  * p<0.05 ~ ** p<0.01 FI *** p<0.001 EFEAFZEHIZH(100 nM PMA + #4087 6 ) + 1
pg/ml LPS)EEHT -
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BUME T R EEAYEHE - RFE T HEE » 2 nERE - SEFEUNEZA - Hum s BER R
4y & oo g JoE B e (clerodanediterpenoids) ~ fH #7058 &7 &5 B (phytoecdysteroids) ~ %H &= [
(flavonoids) ~ B&J7 it (iridoids) A K =W H HifE (triglycerides)'” « [1E41 » 1575 B « HHRE - &
Vi o URTE 0 SR - BUEEWEE > I o JRMIMAE 2 3 - FTEEERMEES T ERAAE
B EPPIRGE R,  RRBRR SR - SMEASRE R ~ R R TR - BRGR Bk - LRER -
FHAEES ~ LR o SNHTDARGTIAS - FIERE - SMEHIm - B2l - B - 1EE - &
VB ~ WIS ~ B EEE MASE BR b i AU SRR & (A R A2 BRI NFxB
PRAE 3% 32 S HE - BB AR BRI aHE - BYMEE AT LR S NFxB HYESE - SETATEI%
P TR AR = e e S T R 2R - DRI ERAMT B B FH L A SR = 5 SR S By — (5
R S DAYI SR L 38 ARSI RS Lo BB AR & YIRIRTY - o thrferfe & ]
T o

\\\?{r
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