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Objectives Hwanggeumyjakyak-tang (HJT) has traditionally been used to treat gastro-
intestinal inflammatory diseases: however, its protective effects against neuronal in—
flammation are still undiscovered.

Methods We investigated the anti—-neuroinflammatory effects of HJT water extract on
lipopolysaccharide (LPS)-stimulated BV2 mouse microglia cells. BV2 cells were treated
with LPS (1 ug/mL) 1 hour prior to the addition of HJT. We measured cell viability using
the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide (MTT) assay
and nitrite production using the Griess assay. We performed a reverse transcription—
polymerase chain reaction assay to measure messenger RNA expression of inflammatory
cytokines including interleukin (IL)-123, IL-6, and tumor necrosis factor (TNF)-a. Western
blot analysis was performed to determine protein expression of mitogen—activated pro—
tein kinases (MAPKs) and inhibitor of nuclear factor kappa B (NF-«B)a.

Results HJT inhibited excessive nitrite release in LPS-stimulated BV2 cells and also
significantly inhibited inflammatory cytokines such as IL-18, IL-6, and TNF-a in
LPS-stimulated BV2 cells. Moreover, HJT significantly suppressed LPS-induced MAPK
and NF-«B activation and inhibited the elevation of IL-18, IL-6, and TNF-q in the
brain of LPS-injected mice.

Conclusions Our study highlights the anti-neuroinflammatory effects of HJT via
MAPK and NF-kB deactivation. (J Korean Med Rehabil 2021;31(4):1-11)

Keywords Hwanggeurrjakyak-tang (HJT), Anti-neuroinflammatory effect, Neuroprotective
agents, Pro—inflammatory cytokines Microglia cell
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MAHSZ 737 BE d& AS=E sttt E3)
A A7 A3l d=3lo]m ¥ (Alzheimer's disease),
ohA 748 S(multiple sclerosis), 1< (Parkinson's
disease) 5°] EgHT} o|# 3t AYEL Wy O]Oﬂ
tiafi A= HeskA WA AR FAIRE AR BE
7 AR 2= free radicaloll oS 4Fs}A &4, A ZAL
g, 5 ol o WA A=) AFEd 7)s Aelvt 2d
olutel Fx7, B7# Qjlo] BFH O R 2=
o= dHA Yo,
5 A ol EA) = ol L
M| E(microglia cell)©] %H}%.—‘} g A7 g
do7lE B WAUS F Z13)
a1 Qo). wlA|ofn M| 3= lipopolysaccharide (LPS)E 3
S thekRt Aol olsl B/3 3t o] nitric oxide (NO),
prostaglandin E2 (PGE2) 52 €54 w7l tumor
necrosis factor (TNF)-o, interleukin (IL)-1B, IL-6 59
HAESA cytokine®] S F=3t) o3 A5 |
HAL} cytokine 5> A H5S el A7 AlE2e
AFEE op7|slal ¥ &S oA g e Wl T
shE 28t Aol A o] &AstE =
AFNELES] HES JAIske 2ol H348 AA
7,25}0]]&1 A Hxe] &4s FA9F F Ae Yol
2= o)),

6]-,]25_}744 o= g]zsg/x

2

rz}g} %ﬂrﬂﬂoi XLEJ} —dx] oko o @ oA QHo),
T HAS(brain-gut axis) ©]&°| ZFFuka Qo
Ko} Y Aol 2371¢] FAIZ} B} grks
OO A Asly] A FES XEH =
< ol gate] ] gk ¥ UZ 5 =
7b ol AR AL AT, 4817 gﬂoﬂ OeEa 9=
A FolA B APNNE HELHRS ol 83te]
& s
WSLEE SRR TR, Dol HxE 5
o] A3, F%’%E%J Do = FifE S ES SPaA] e

4
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Mol vear Foll do] val figfgel AL, fikel st
A& A BT Ao JEfilEE S 71T
o] Lol Z&Eo] b, EF HELHEL S HES
BEgEo T A HREZ TAE ] Jdom 74 S
P95 2 FHEF &%+ Li 599 Kim'99] A3 4
%Loﬂ o3l ﬂ?‘fﬁﬂ deolH, #ELEE O] dtAkg, &
< A2 Kim 57199 Ag) Aol ofs B ut
9 q A @A71A] LPSE A=d v)A|olalA o)
A SRS WA A E HAE RS Fie
gt M A7) glth
A A= LPSE A=4% BV2 celld} LPSZ
&4 RAE ARt EE AR ] HASE <
9 HEY BS G35 ARk {93 Ay
A3k Hio|th

2
o

1. M=
1) Ale}

A3 w8 A12FQ] Fetal bovine serum (FBS), RPMI
Medium 1640, penicillin-streptomycin 5 Gibco BRL
(Grand Island, NE, USA)lA 743k 3, A12F % TRI-zol,
chloroform, acrylamide, sodium dodesyl sulfate (SDS),
Tris-HCL, LPS 5 Sigma Aldrich Co., Ltd. (St. Louis,
MO, USA)°lA 43kt @A) anti-phospho p38,
anti-phospho ERK1/2, anti-phospho JNK+ Cell Signaling
(Danvers, TX, USA)ollX 431533, Anti-p38, Anti-INK,
Anti-FRK, Anti-B-actin, Anti-Ik-Box= Santa Cruz Biotechnology
(Santa Cruz, CA, USA)oA FU3tATH

E

2) MAEE

I:IQE

Agjol] ALE-% C57BL/6 mouse (weight: 15~20 g, aged:
6 weeks, female)= AME}3(Osan, Korea)ollAl 7433

3, YFAE AP B HGAZ T PG A
Pl RE A gBstme] SERTEL

F53FFTHWKU 21-32).
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HIT)S "&927 A%

AT B, Aok FERE AT nadefmielx T
RS Table 13 2t}
[e)

17
N

N

ujsted ARE-SFAL, 1559]

Ao AREE A= B SUE 3 FEUHEE o
835to] B Ao ARSI EEAEEL(100 g) HTF
< & 1 L9} 7 F"7](Daewoong, Korea)oll A 2A|F
307 A"Yste] oFsial -80°Col 542 HAZ=3HATh
A AXA F Y BWIIEE 269 g0 2 582
26.9%%3, AE A BUNEE 33} ZFHS0| )45}

o5t 5 Al W =T AL

2. 44
1) MIZHH S

Sk M| Z=-2-8)(Seoul, Korea)©ll A4 mouse2] microglia
)l BV2 AEZE BPIUT AZHF 10% FBSS}
1% penicillin-streptomycin< 371§+ RPMI-1640 Bl Z] ]|
A 37°C, 5% CO. Z71 3ol Algi3titt.

2) HE=4

BV2 Axo] AEEL HAMEL vEZE=g o &
Fa BA0 93] A=Y formazan AAAHEZ W=
3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium
bromide (MTT) & Al¢kS &8st SA3IGT Al
3ZE52 RPMI-1640 HiA 4] 2x10° cells/mLe] WEE
HEFel 3 0.1, 0.25, 0.5, 1, 2 mg/mLe] Z2te] B
HITS A3ttt 24417t &< v eFgt o5, MTT &
NS ZFzte] welloll H7EeE £ 304 &<k vt

°
-T=
FEHS AAS o]F dimethyl sulfoxideS 7715k

Table I. The Prescription of Hwanggeumjakyak-tang

. Dose  Ratio

Herbal name Pharmaceutical name (@ %)
Hwanggeum Scutellarie Radix 7.5 40
Jakyak Paeoniae Radix Alba 7.5 40
Gamcho Glycyrrhizae Radix 3.75 20
Total amount 18.75 100.0

formazans &85k, A/dE 8314 96-well plateol]
loading3}$3 T Spectrophotometer (Molecular Device, San
Jose, CA, USA)E ©]-&3}] 540 nmollA 455 =4

Aok ol AAE S e Eahe wgw Ao A4
282 et

3NO s &4

NO E&+ ofditqde] RFEAHERE ALkt
2] 2= A%KGriess reagent: 2.5%<] phosphoric acid, 0.5%
9] sulphanilamide 2 0.5%<] naphtylethylendiamide)3}
obEikedo] 38t whgate] FAE Hepro] ofxyde
NO9| F=8F A7} o] & o] &3l ofxtde] wx=k
H opditdel wEF SASAU HEE2 RPMI-1640
H Aol A 2x10° cellsmLe] WE2 AESIAL, 0.1, 0.25,
0.5 mg/mL2] ZZte] =2 HITS A2stgtk LPS (1
pg/mL)E AF=3F o] % 244Xt FF v eFstaL, Al A
Z9S FH3| 96-well platecl loading3tITh. 100 pLo
a8z AekE 71 H, spectrophotometerE AHS-3l

540 nmollA =] FREE FHsIATH

4) RNA 22| 2! quantitative reverse tranion poly-
merase chain reaction (RT-PCR)

Easy Blue (Intron Biotechnology, Seongnam, Korea)
Nefg E3ll total RNAE =3ttt 941 vt Al
Fof| Z}2} 0.1, 0.25, 0.5 mg/mL F=2] HITS 1A &
e gk 5 LPSE AF=538to] thA] 24413HE<t i Fskel
t}. o] % ujeFst A|3EE phosphate buffered saline (PBS)
o 23] AlAHsta, PBS 1| mLY 7l Alx2E 23S
o] % U4 E ko] udol F-2 Al Easy Blue &
AS 1 mLE Yol AlZE 83AIATE 171l 100 pLe]
chloroform &5 7}gt 5 A4E 845 15,000 rpm
oA 1583 dAEgste] FFAS Hsiaoh 1 %
2-propanol ¥} 1:1E 41 F 15,000 rpmo| A 1021 A
AT ste] gl WEal E2 =S 80% ethanol
2 23] AA & AxAZ T vpRgo 2 A E diethyl
pyrocarbonate 2|3t SFTE 15 pL¥ o] RNAS
S A1Z 5 A TE cDNAE 1 ug RNASF cDNA
synthesis kit (Applied biosystems, Forster City, CA, USA)
£ o] 83l AT

Messenger RNA (mRNA) &S A7F2 02 3

k

s}
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71 fI8iA AEgFsgaanEs Ao 49
cDNA 1 pL, real time PCR master mix 4 pL (Applied
biosystems), primerE ¥l PCR 702 HHS-AIZ T}
PCR Z31-& 92°CollA] 30%, 60°CollA] 45%, 72°CellA
302E 40 cycle® stk B T &4 vk 222l
forward ()¢} reverse (r) primer= %27 E|(Dagjeon,
Korea)oll A s A& AREsATE AHES primer=

Table 119} 2T}

5) Western blot analysis

BV2 AH3ZE 60 mm culture disholl 5x10° cells/dish=
M EZE v YFSIAL serum free media (RPMI 1640; Grand
Island, NE, USA)Z 12A|3F starvationA| Z T} ©]% HIT
(0.5 mg/mL)S ZA2]3tal LPS (500 ng/mL)E A=
3+t 30% Foll cold PBSE 33] AZ3 & AEZE
359t 853 NEE YAEE(S,000 rpm, 5
min)3ted 1 AFFH-S M]3l cell pelletS 33T
Radioimmunoprecipitation assay (RIPA) lysis buffer (RIPA
buffer 1 mL+phosphotase inhibitor 10 pL+protase in-
hibitor 10 pL)E ¥ol SHALS ShAAM L
(15,000 rpm, 20 min)sted #771E 7ieberdl 5 &
A AFsAnt L4 G dde AEY
(@X)E #ol ¥ 42 o3, MEE 10% SDS-poiya-
crylmide gel eletrophoresis®l electrophoresis$+ % mem-
brane®l| %713 5% skim milk= 24|} blocking 3+ T
ERK, p38, INK2| phosphorylation®} Ix-BaZS ECL de-
tection -&-8(Amersham, Buckinghamshire, UK)2.Z &

QLI

Table IL The Primer of IL-1f8, IL-6, TNF-o, GAPDH

Gene Primer
IL-1B 5'-CCTCGTGCTGTCGGACCCAT-3' (forward)
5'-CAGGCTTGTGCTCTGCTTGTGA-3' (reverse)
IL-6 5'-CCGGAGAGGAGACTTCACAG-3' (forward)
5'-CAGAATTGCCATTGCACAAC-3' (reverse)
5'-GTGGAACTGGCAGAAGAGGC-3' (forward)
5'-AGACAGAAGAGCGTGGTGGC-3' (reverse)
GAPDH 5'-TGTGTCCGTCGTGGATCTGA-3" (forward)
5'-TTGCTGTTGAAGTCGCAGGAG-3' (reverse)

TNF-a

IL: interleukin, TNF: tumor necrosis factor, GAPDH: glycer-
aldehyde-3-phosphate dehydrogenase.

4 ] Korean Med Rehabil 2021;31(4):1-11.

6) Brain injury mouse 2 & AH

Brain injury mouse E&-2 7|&9] =& Farste]),
mouse®| LPS (2 mgkg)s B FARI HESES
ettt AEA g A8zl = *
& 8k o2 A, LPS A2
5o e} 0.1 mgkg T, 0.2 mgkg FAT, T
THY APvor A e ddee 2
d SR 44 ertg 2 Yol F 33, i 18Tk
A gt ATtollA 283 HIT 5 7] 2
A in-vivo A77F 1710l o= AT AAT
oNAlE HITS 15793t shol & W A7 Fofatqlal,
LPS FAKH2 mg/kg) 2443 & S=43 #dide &

s3] FAAZAT,

7) SAXNE

BE A3 A= 33] At I Baas VIRE
meantstandard deviation© 2 UERJI, A w0l
student’s t-test2 EAISIHTE B3 dlo]E7} pakol
<0.054 789 ol Aoz BTt o) A
= SPSS for windows Version 12.0 (IBM Co., Armonk,
NY, USA)S AR&3te] A 2lstqitt

7§31]—>> »»
1. MEZEM

BV2 AN Zo|A HITO] AEZA0] 9ge F=4| &
QI5E7] 918l MTT assay S ©]-&-5to] MZAYEE-S 5795t
Aotk Alz=Ado] EEA o= HITY A= &<l
317] 918 BV2 A=zl HIT-S 0.1, 0.25, 0.5, 1, 2 mg/mL
SEE 2443 APttt HITS A 2shA &2 iz
T(control)Z} HITS 0.1 mg/mL FXA 0.5 mg/mL
FEZHA AP AP Aolo] MEAE = TAF
S =2 folgh xfol7} gith T2iut BV2 Aol HITS
1 mg/mL o]’ F5=2 AT 3¢ AEx=4E o]
st Al ZAYEES] A7 IAEEATKFig. 1). °leg
WEANE EWE BV2 AlZoA HITY AHes:Es
0.1, 0.25, 0.5 mg/mL T=Z ZAA5ch
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Fig. 1. Effect of HIJT on cell viability in BV2 cells. BV2 cells
were treated for 24 h with the vehicle (control) or the indicated
concentrations (0.1, 0.25, 0.5, 1, and 2 mg/mL) of HIT. Cell
viability was determined by MTT assay, as described in Methods.
Data are the mean+standard deviation (n=3). *p<0.05 versus
the vehicle-treatment condition. HIT: Hwanggeumjakyak-tang,
MTT: 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium
bromide.

2. LPSE A== BV2 cellt[A HIJTS| NO M4 A
X =1t
NOE= 84 4k F shvolr 9% t&%% »;XJ, Al

stA7l = 2SSt AoE dHA

BV2 AlZol| A HIT7} NO9| A4S ﬂ]a}—”« Eﬂﬂ

A=A ZAVEZ] 9l BV2 AlZo] HITE 2+ 0.1,

0.25, 0.5 mg/mL®] FE=E A3 Tt LPSE A=3}

At LPSE A=Eo] &Adste BV2 A9 nitrite 2]

AdL LPSE A=31A] ¢b-2 thxaol vlgl] & gto=

Z7FFSS gtk ol#isk LPS Ao 2 Qlgh

nitrite2] 2§42 HIT A glol 23] 0.1~0.5 mg/mL &%

o] Mo FroEHO T 7HAES FRIEYon,

E3] HIT 0.25%} 0.5 mg/mL F5=00A 2] nitrite AY

4 A &9E BAKFig. 2).

3. LPSE XI=El BV2 cellOflA] HITS| MESH
cytokine XN 1t

s 2AE] Sl
2, mg/mLe| F=2 Z+7;
of AHEZF4 cytokine (TNF-a,
AEE quantitative polymer-

Bl A3 FH glycer-
© 2 mRNA

BV2 A|=olA HITS] &5
BV2 Aol HITE 0.1, 0.2, 0.5
A2 gk thy LPS & A}=3]
IL-1B, IL-6) mRNA &
ase chain reaction (qQPCR)Z
aldehyde-3-phosphate dehydrogenaseE- 7]

10 -

Nitrite (pM)

th
|

0
HIT (mg/mL) -

01 025 05

LPS

Fig. 2. Effect of HIT on LPS-induced NO production in BV2
cells. BV2 cells were incubated with medium alone (control)
or HIT (0.1, 0.25, and 0.5 mg/mL), and then stimulated for
24 h with LPS (1 pg/mL). The concentrations of the NO
metabolite nitrite produced by activated BV2 cells were
determined by Griess reagent, as described in methods. Data
are the meantstandard deviation (n=3). *p<0.05 versus the
medium alone condition, "p<0.05 versus the LPS only treatment
condition. HIT: Hwanggeumjakyak-tang, LPS: lipopolysaccharide,
NO: nitric oxide.

Relative TNF-alpha mRNA
]

HJIT (mg’lmu - -

Fig. 3. Effect of HJIT on TNF-a expression in LPS-stimulated
BV2 cells. BV2 cells were incubated for 1 h with medium
alone (control) or HIT (0.1, 0.2, and 0.5 mg/mL), and then
stimulated for 24 h with LPS (1 pg/mL). The measurement
of the mRNA expression level of TNF-a were used qPCR and
the corresponding quantification data are shown. Data are the
meantstandard deviation (n=3). *p<0.05 versus the medium alone
condition, 'p<0.05 versus the LPS only treatment condition.
HIT: Hwanggeumjakyak-tang, TNF: tumor necrosis factor, LPS:
lipopolysaccharide, mRNA: messenger RNA, qPCR: quantitative
polymerase chain reaction.

T A gk 1 Ax BV2 AlZelA
LPSe| A=of ]&l F7Fgk TNF-a, IL-1B, IL-6 ¢ &
o] HIT®] Ao o3 7 sk o|&F o= Wao] 7+
238 SRlEtE 3], 0.29F 0.5 mgmL H52] HIT
Aol 9J&l TNF-a, IL-1p, IL-69] & ko] f2)3}A
AP & AThFigs. 3-5).

x—l o
80

OIN FH
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Fig. 4. Effect of HIT on IL-1B expression in LPS-stimulated
BV2 cells. BV2 cells were incubated for 1 h with medium
alone (control) or HIT (0.1, 0.25, and 0.5 mg/mL), and then
stimulated for 24 h with LPS (1 pg/mL). The measurement
of the mRNA expression level of IL-1 were used qPCR and
the corresponding quantification data are shown. Data are the
meantstandard deviation (n=3). *p<0.05 versus the medium alone
condition, 'p<0.05 versus the LPS only treatment condition. HIT:
Hwanggeumjakyak-tang, 1L: interleukin, LPS: lipopolysaccharide,
mRNA: messenger RNA, qPCR: quantitative polymerase chain
reaction.

-
=
%
"
=
=
=
-
HJT (mg/ml) - - 01 02 05
LPS

Fig. 5. Effect of HJIT on IL-6 expression in LPS-stimulated
BV2 cells. BV2 cells were incubated for 1 h with medium
alone (control) or HIT (0.1, 0.2, and 0.5 mg/mL), and then
stimulated for 24 h with LPS (1 pg/mL). The measurement
of the mRNA expression level of IL-6 were used qPCR and
the corresponding quantification data are shown. Data are the
meantstandard deviation (n=3). *p<0.05 versus the medium
alone condition, p<0.05 versus the LPS only treatment
condition. HIT: Hwanggeumjakyak-tang, IL: interleukin, LPS:
lipopolysaccharide, mRNA: messenger RNA, qPCR: quantitative
polymerase chain reaction.

4. L PSE X2 BV2 cellofiM HIT2| GBS A 7 |4

HIT7} AlZo] A B3} cytokine A4 2 AHBA~E

g 2x Alojol] Fag &S 3h= mitogen-activated pro-

6 ] Korean Med Rehabil 2021;31(4):1-11.

LPS
HJT (mg/mL) - . 0.5

a < pERK

- o
-

- = pINK
- -—

v +— JNE
-+

«— pP38

’-- +— Pi§

—— — | 4 DB

-- “4— f-Actin

Fig. 6. Effect of HIT on the phosphorylation of MAPKs and
the Ix-Ba in LPS-stimulated BV2 cells. BV2 cells were treated
with the indicated concentrations (0.5 mg/mL) of HJT for 12
h, and then stimulated with LPS (1 pg/mL) for 30 min. Cell
lysates were analyzed by western blot analysis. The experiment
was repeated three times, and similar results were obtained.
HIT: Hwanggeumjakyak-tang, MAPKs: mitogen-activated protein
kinases, LPS: lipopolysaccharide.

tein kinases (MAPKs; ERK, JNK, p38)2} Ix-Ba A&7
2 Az e o3 FaFe F=A 2ARH] sl
MAPKs2] 214+s8}e} Ti-BaE western blot2 53l &<l
3ok 1 A3} LPS A% BV2 HlZol|A] ERK, INK, p38
o] sl BF 7k S Bk SHAINE HIT
0.5 mg/mLe] A=l o) Ads] dagdless AEd
4 A3tk LPS A=E BV2 Al ZoA I-Bas T4l
22 olg 4= AL, HIT 0.5 mg/mLe] Aol 23|
OFFAL AT SHA eF2 7o) T Hsw s B

A tHFig. 6).

5. LPSE XI5 L& 0iA B HITS A
H=M cytokine X &1t

LPSE ASH HEY vpes 2do) o 22 dlA
HITS] AHFZF4 cytokine A B HEG HS g3
tiste] 2AREE] 918 HITS 0.1, 0.2 mgkge] &&2
215747 o @ W npg-2ol] BFRAR F LPSE

24X 7 AFEte] mhe-20) W22 Ak AGEA
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0.1
LPS
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Fig. 7. Effect of HIT on TNF-a expression in LPS-injected
brain injury mouse model. The measurement of the expression
level of TNF-a on mRNA level used qPCR and the corresponding
quantification data are shown. Data are the mean+standard
deviation (n=3). *p<0.05 versus the saline alone condition,
"p<0.05 versus the LPS only treatment condition. HJT:
Hwanggeumjakyak-tang, TNF: tumor necrosis factor, LPS:
lipopolysaccharide, mRNA: messenger RNA, qPCR: quantitative
polymerase chain reaction.

12 +

Relative [L-1beta mRNA

l} -
HIT (mgkg) - _

0.1
LPS

0.2

Fig. 8. Effect of HIT on IL-1P expression in LPS-injected brain
injury mouse model. The measurement of the expression level
of IL-18 on mRNA level used qPCR and the corresponding
quantification data are shown. Data are the mean+standard
deviation (n=3). *p<0.05 versus the saline alone condition,
"p<0.05 versus the LPS only treatment condition. HIT:
Hwanggeumjakyak-tang, 1L: interleukin, LPS: lipopolysaccharide,
mRNA: messenger RNA, qPCR: quantitative polymerase chain
reaction.

cytokine> qPCRZE #4319} LPS A= 159 H=
2o A} TNF-a, IL-1B, IL-62} 22 cytokine> 415
of Blal 4d3d] S S B HITE A
IFoNAE LPS A T1Fel Hs) BE ojEH oz A
A543 cytokine®] Aol FrolshAl TAagHE FRla)

CKFigs. 7-9).

38

Relative IL-6 mRNA

0
HJIT (mg/ml) - -

0.1
LPS

0.2

Fig. 9. Effect of HJT on IL-6 expression in LPS-injected brain
injury mouse model. The measurement of the expression level
of IL-6 on mRNA level used qPCR and the corresponding
quantification data are shown. Data are the mean+standard
deviation (n=3). *p<0.05 versus the saline alone condition,
fp<0.05 versus the LPS only treatment condition. HJT:
Hwanggeumjakyak-tang, 1L: interleukin, LPS: lipopolysaccharide,
mRNA: messenger RNA, qPCR: quantitative polymerase chain
reaction.
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A FelA mgE dhee] EAE
S WS AARIES AS3Th GA
At wshe 1442
AEEE 3579 AAE 5
Estal Zoll A frefstel o W w=9kEa =
ZAo A LAsE =, FFAEA A
EAshs FAAMIETE v A ofaLA Eo E),
FAAET} HE Al 252 o™ toll-like re-
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