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ABSTRACT

Objectives : Neuroinflammation is a well-known pathological factor in neurodegenerative diseases, highlighting the
urgent need for effective therapeutic agents. Chongmyunggongjin—dan (CGD) has been traditionally recognized in
Korea for its benefits in boosting immunity, promoting mental calmness, and supporting physical recovery, However,
no experimental evidence currently supports its effects on Alzheimer's disease, This study aimed to evaluate the
anti—neuroinflammatory properties of CGD in BV2 cells activated by lipopolysaccharide (LPS),

Methods : BV2 cells underwent pretreatment with CGD for 1 h before LPS stimulation, To assess CGD’s neuroprotective
potential, we measured the expression levels of inflammatory mediators, including nitric oxide (NO), inducible nitric
oxide synthase (iNOS), cyclooxygenase—2 (COX—2), and pro—inflammatory cytokines such as interleukin (IL)—18,
IL-6, and tumor necrosis factor (INF)—« in LPS—activated BV2 cells, Additionally, the regulatory pathways
influenced by CGD were examined by analyzing the protein levels of mitogen—activated protein kinases (MAPKs) such as
extracellular signal—regulated protein kinases (ERK) 1/2, and C—Jun N—Terminal Kinases (JNK) and inhibitory x—Ba
(Ik—Ba) through western blotting.
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Results : The results demonstrated that CGD treatment suppressed NO production in LPS—stimulated BV2 cells. And
the mRNA expression levels of iNOS and COX—2 were decreased by CGD treatment in LPS—stimulated BV2 cells, CGD
also significantly downregulated the mRNA levels of IL—18, IL—6, and TNF—e, and it suppressed the phosphorylation

of P38, ERK 1/2, and JNK.
Conclusions :
through the inhibition of MAPK signaling pathways,

These findings indicate that CGD may offer neuroprotective activity by mitigating neuroinflammation
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AR FHAAA Y, WAE B 24, 27}
o] 5ol oF 4174 24 £AORNE AN LS BEsE
Z a3t vo] 7]Ho| gk, FFAAA Y Hrd G55l A
S5 994 43UB Bl BT U At
P AFEAT2 AN 2] Wy 9 APER <l AFY
29} 7)%50] BIHT QI 719, BF L L5 759 £Alo]

EfHoz vehdt) gEAe Y4 AAATE g2
lo]H " (Alzheimer's disease)® 171<&H (Parkinson's
disease)o| lem 1 F U g=sto|n] LR Lo F7tst=
FAE gzstolmEo R Q3 A, AAHY R FE73]
Z7ksta QTP AF7A Gxsto|uiye] Yolow AFA
Lo B¢ (tau), oPEE0]E HE (amyloid f)2F 22 H|A
Aol thalAle] o] EEQa, ogt HAH XBAES
s em QYA ol 7A] HFsA = Fetgnt?. A=

A7 dFo] B A AR a3 Alo] FEYIL §lom
A7 FZo] et o A7t AP Yep ),

A7 FFoll= PIAloFLA|E (microglial cell) ¥} HobmA|Z
(astrocyte)2} Zr-& Al oA E (neuroglial cell)Eo] o
stal glow, E3] ulMotnA| iz FFAZAANA A2
(macrophage)®] & sta o™ E3t v HofmA ZE=
agol = AFM L} AHAE AAStA F2AFA 9 &
A f Aol 715, AT v AR Ql Tl Zxow
BE AANES BRI T2 o) otmA|E7} Thekst
Aoz Q3] AUAA A=Y interleukin (IL)-18,
IL—6%} tumor necrosis factor (TNF)—¢ Z-& AG=A4 At
o|E7}¢le] Bu] W g=A4 #/ 42l inducible nitric oxide
synthase (iNOS)%} cyclooxygenase—2 (COX—2)2] &d o]
F7FekaL, o2 3 AFAMEZY &44E s HAY AF
AL Yo 5 AH? weba] vHotmA£e] HEdh g
A& Fol AFAFTS Eole o] HAY AFAS A=
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sfo] rxstol o go] A48T 7F5HS VIEND ks LS
B3 W WY, ol RATE B3 3BT §9F
EBE ohos ol AEF BV2 AZE ol43 AAGE
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1. AdA=

1) A|l& &=H| & XM=

Aol gt FHEFT2 dFsta g (4t
gkl oA Fedste] ARSIt SF<= 600 mLe]l 30 g
FTHIAGS HUletal, GolA 2417 B B 22 A
3ttt &8-S Whatman YEX(No.2)2 o3, &
Azxstel —20C WEe E@sidd HE F& +&
24.83%M1% TG =25 33 SHRS 594 LF

+

Aol $4L b7 2t (Table 1),

2) A&

Easy—Blue™ total RNA extraction kit:= iNtRON
biotechnology (4, 2=)ollA FU3A T RPMI Medium
1640, Fetal Bovine Serum (FBS), Penicillin/streptomycin
2 Thermo Fisher Scientific (Waltham, MA, USA)ojA]
Tkt Phospho—extracellular signal—regulated kinase
1/2 (pERK1/2),
(pJNK), phospho—p38 mitogen activated protein kinase
(pP38), ERK1/2, JNK, P38, inhibitory x—Be (Ix—Bea),
B—actin2 Cell Signaling Technology (Danvers, MA,
USA)oA Fd8ted, 1:10009] H=2 ARSI T Horseradish
peroxidase (HRP)—conjugated secondary antibody goat
anti—rabbit IgG—HRP (Kary, TX, USA)o|A ¢35}
1:50009] L= 2 ARSI

Phospho—c—Jun N-—terminal kinase
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Table 1. The composition of Chongmyunggongijin—dan (CGD)

Latin Name Scientific Name Amount (mg)

Cervi Parvum Cornu Cervus nippon Temminck 400
Angelicae Gigantis Radix Angelica gigas Nakai 400
Corni Fructus Cornus officinalis Siebold et Zuccarini 400
Rehmanniae Radix Preparata Rehmannia glutinosa Liboschitz ex Steudel 200
Red Ginseng(Ginseng Radix) Panax ginseng C. A, Meyer 200
Poria Sclertum Cum Pini Radix Poria cocos Wolf 160
Polygalae Radix Polygala tenuifolia Willdenow 80
Acori Graminei Rhizoma Acorus gramineus Solander 80
Chrysanthemi Indici Flos Chrysanthemum indicum Linné 40
Amomi Fructus Amomum villosum Loureiro var, xanthioides T, L, Wu et Senjen 120
Moschus Moschus berezovskii Flerove 33.3

Mel - 1,900

PR Nz HE AZg A AT Easy—Blue 1 mL

Hj et &
AlZE 23A)171 5 chloroform 200 xLE ¥ 2 &ol&
1,055 gollA 2087t AAdEEsta ASHE oA
}oHT 2—propanolE FY HIEE EaL 204 & 4o
£ 5§ 21,055 gollA 1083 & ‘J-E—ENP“] ASHE HEa
AHES 80% ethanol2 AF & ARSAT, o] JAE 1
DEPC treated waterE 15 uLA do] RNAS &3A )
&3 RNA 1 pg2 ReverTra Ace qPCR RT Kit
(TOYOBO, Osaka, Japan)E AME3lo] cDNAS Ao
2) MTT 24 FHE DNA 1 L9} primer (Z2mAE, gid, h2)=
BV2 HlZE 24 well platec] 2% 10° cells/well2 £F3t1  SYBR Premix kit (Applied Biosystems, MA, USA) ¥
THF =59 FHEAEL 0.1, 0.5, 1, 2, 4 mg/mLY| & o] 95CoA 108 Z¢b ou] 7}d & 95Ol 15%7t
=2 A2 A 2447 FF v FHATE. MTT solutiong 2] denaturation, 60°ColA 1E7F annealingdh= WA o2 40
St w71 30 Fot WA T, A5 e AASL W WS A AT BE oA GAPDHE EAo] ZA3}o]
DMSOE #33t9 formarzang =Wy SpectraMax M2 RNASFS 2 A5Gt ZF Primerd] €74 9L Table 29
(Molecular Devices, San Jose, CA, USA)Z &3 540 Urebith
nmo| A EAstTh

1) MIZ bHE
= 04?0]]1\1 AF2-E mouse -3l microglia cell?l BV2 A
= A ZF2Y (AL, T)ollA FYskE olE AE
-1——4 M| EZ vjeFe2 RPMI 16409 10% FBS, 1% penicillin/
streptomycing d7}ste] ARSI, o]&2 37T, 5% CO2
Z 710l A wj gt

|

Table 2. Primer sequence of SYBR Green Real—time PCR.

3) Griess assay Gene Primer
Griess Al9F2 AlZ wigd WOl Nitric oxide (NO) & F 5'-GTT GAA GAC TGA GAC TCT GG—3'
= 33E #l3 ARt BV2 AEE2x10° cells/well MNOS R 5 _GAC TAG GOT ACT 0CG TGG A-3
°! /jji %‘Tj}? o ji]%?ﬁ o 1;‘3 :‘? f%;li}i 2 Lf;é}l coxy T 5'-GGT GGC TGT TTT GGT AGG CTG—-3'
=2 s ZF vl k3l =2 F 3] . - , \
”:Lg = 103 e Bl Gries;}\] %:J_':} ‘;%Zﬂ; oA 7 R 5'-GGG TTG CTG GGG GAA GAA ATG—3
o o]F SpectraMax M22 o] 83to] SHE 540 nme| A N F 5'-CCT CGT GCT GTC GGA CCC AT—3'
£33t e, sodium nitrate (NaNO)E ©|-&% EE R 5—CAG GCT TGT GCT CTG CTT GTG A—3
o J|zos NEZEE YHH NOO| ke AASIHT) e T 5'-CCG GAG AGG AGA CTT CAC AG—3'
R 5'-CAG AAT TGC CAT TGC ACA AC—3'
4) RNA & 2 A7t HZES AXAL S8 5A HM —— F 5'-AAC TAG TGG TGC CAG CCG AT-3'
HI2(Real time RT—PCR) R 5'—CTT CAC AGA GCA ATG ACT CC—3'
1x10° cells/well®] AJZ5=2 6 well plated] £38t1 & GAPDH F 5'-TGT GTC CGT CGT GGA TCT GA—3'

HIAEE 1A AA st LPS (1 pg/mL)E A2t 6 R 5'—-TTG CTG TTG AAG TCG CAG GAG-3'
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5) Western blot analysis

5% 10° cells/dish®] MZS2 6 cm disholl E5F3t1 F93
FATE 147 AASE LPS (1 ug/mL)E A2 shaict.
RIPA lysis buffer (iNtRON biotechnology, AY, 3=)E
o] 1X7F 52k AlZ 2 lysisdt F o2 21,055 gollA] 208 7F
ARG ASAE £t & gl & SHs
20 pgol TALS 10% SDS—Polyacrylamide gelol|A Z7]
AF3te] EIAZl Z  nitrocellulose membranelZ
transferd}il 5% skim milk® Ao A 2A]7F blockingd}
Gt 2 BA o] ek FAS 4TNA overnight 5
F WRSAIZIAL, o] 23} A= A2olA 147 Bt BESA
A, ®F gz
detection system (Amersham, Buckinghamshire, UK)ZE

o|-&3te] oju]x| g} st

enhanced chemiluminescence

AE dite= 33 o) AAste] O BAFE V2R
Mean =+ standard error of the mean (S.E.M.)Z e
etk AdAate] gt FAA = SPSS #AZ 2 (v22.0)
9] one way ANOVA©] Z3}9.3, Duncan method® A}EH
22 stk Povaluert 0,05 IR A9 RF o2 B
st

V2 A|Eo] gt ZA

MazoA A 42 M= T
T=E 27] Y3 MTT assay
29 2459t 1 A%, FUgan
She ol FouR AEEHS
"1—?01]/\11_ 49

Ay

o] g3to] Ao A&
= 1 mg/mL 7HA] A=

1A gHethe Aol FRl=E, l°ﬂ
A 22545 1 mg/mL o] 5

< Astat (Fig. 1).
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CGD (mg/mL) = 0.1 0.5 1 2 4

Fig. 1. Effect of cultivated ChongmyungGongjin—dan (CGD) in BV2
cells. BV2 cells were incubated with CGD (0.1, 0.5, 1, 2, and 4
mg/mL). After 24 h, cell viability was measured by MTT assay as
described in Materials and Methods. Results are presented as the
Mean *= S.E.M. Results are representative of three independent
experiments. *P ¢ 0.05 vs saline treatment alone.
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2. LPS& A}=23l BV2 A|Z A Y ZTA
Eo] NO A u|x&= 9F

Tk BV2 AlZ2] NO B4l
F=A] LolE 7] Y3) Griess assaysS AP35}
o FEES BV2 AMlaof 1A Bt AA g
., 24X7F B9 LPSE g3 F=5t3ith. LPSE 3|
07} FH3AE FEES AT FolA 5=
oEHo g ZAEUY (Fig. 2).
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Fig. 2. Effects of CGD on NO production in LPS—stimulated BVv?2
cells. BV2 cells were pre—treated with 0.1, 0.5, 1 mg/mL of CGD
for 1 h and then stimulated with LPS (1 ug/mL). After 24 h, NO
concentration in supernatant was evaluated by griess assay as
described in Materials and Methods. Results are presented as the
Mean £ S.E.M. Results are representative of three independent
experiments. P { 0.05 vs saline treatment alone, TP ¢ 0.05 vs
LPS treatment alone.

3. LPS& A}=23l BV2 A|Z A Y ZTAt
2ZEo0] iINOSS COX-2 W3] u]| XL g

LPSZ A=3t BV2 Ao A dF vhgo] BT A, 39
AT EF wiA A F= a4Ql INOS®F COX—-29] W
o mR = 0*550% ZAVsH7] 9351 Real time RT-PCR&
APt FEZTATE BV2 A= 1A Bt AA e &,
BAIZ B9t LPSE A8ttt S F3ADS A3 FollA
LPSZ ¢lsf Z71E iNOS % COX—22] mRNA TdS §-94
UA FEAFHT (Fig, 3).

4, LPSE A3 BV2 A|Z A FHIAD
FEE0] AE3FA Aol EFI]Q] Td x| +=
of

[e]

d=A Ao|EFIRIS gty oz
3} 4= =R BHrs7] 984 Real time RT-PCRS A
Patgct, EHIZAG 2ZES BV2 AZo] 1A7F B¢ AA

3 &, 6A7 2 852 f=td FETAES
PR goﬂupﬁﬂﬂ%mm 18, IL-6 ¥ TNF—q
mRNA &H&E& Fo4 A BAAH T (Fig. 4).
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Fig. 3. Effect of CGD on mRNA expression of INOS and COX—2 in LPS—stimulated BV2 cells. BV2 cells were pre—treated with 0.1, 0.5, 1
mg/mL of CGD for 1 h and then stimulated with LPS (1 ug/mL). After 6 h, the mRNA expression was measured using the Real time
RT—PCR. Results are presented as the Mean + S.E.M. Results are representative of three independent experiments. 2 ¢ 0.05 vs saline
treatment alone. T~ ¢ 0.05 vs LPS treatment alone.
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Fig. 4. Effect of CGD on LPS—induced mRNA expression of IL—14, IL—6, and TNF—a in LPS—stimulated BV2 cells. BV2 cells were pre—treated
with 0.1, 0.5, 1 mg/mL of CGD for 1 h and then stimulated with LPS (1 ug/mL). After 6 h, the mRNA expression was measured using the
Real time RT—PCR. Results are presented as the Mean = SE.M. Results are representative of three independent experiments. *P< 0.05 vs
saline treatment alone. T /~2¢ 0.05 vs LPS treatment alone.

5. LPSE $ &3l 29I AL &£ 50| A F2E5L 1IN A A2 3 LPSE A=38k3h LPS
. . . . =2 gE Has Zojja o] olAts
mitogen—activated protein kinases & 5 Aefak 2ejA ERK1/2, JNK, P38l sk,

i Ik-Be7t 35 AS FAYstAT. F8eADdes A=
(MAPKS) E‘l nuclear factor (NF)—I{BP—] % de u), LPS ©= o v]F] ERK1/29 JNK, P38<]
Aol v A= 9F AAE7} YA, [k-Be Bl FFS FA

sttt (Fig. 5
LPSZ 9538t BV2 A 9= A, stet (Fig. 5).

2 NF-kB 24l Xt G 2] Sistel 9%
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Fig. 5. Effect of CGD on MAPKs phosphorylation and Ik—Ba degradation in LPS—stimulated BV2 cells. The cells were pretreated with CGD
(1 mg/mL) for 1 h and then incubated with LPS (j ug/mL) for indicated time. Results are presented as the Mean = S.E.M. Results are
representative of three independent exoeriments. 2 { 0.05 vs saline treatment alone.
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NO&= A+&=4 J Tginine—% A8 NOSel <l3) &
AEH, A9 theFgt oA Aed, WHeld 28-S st 9l
2 NOSE neuronal NOS (nNOS), iNOS, endothelial
NOS (eNOS)Z 37HA] #3 9] gHelo] 9lem, o] FoA iNOS
dZ vholu HEae s &3t o] dike] NOE A4t
A G5 WhSoll Wl six|ut BEsHA AYAHE NO=
AL EAA 7| AY - ZE (Blood—brain barrier)<
EAANTE 5, FRAAAC G9FS nIAP, agee
o AFolA= FHFXTO] LPSE =38 BV2 A Z A

ol

NO Aol w2 JFS Hristnst o}“u} i
233t7] A BV2 Al T3 FE25S A2sto] A=
=4S HehiA) ohe s RS FAstgla, 38T 288
1 mg/mlg HULFEZ AAste] $& APS APsiect
(Fig.1). LPS2 A3 BV2 H|ZANO A4 o] F43H
SHEot $R3AT FEEE AR TNE wE

JEHZNO Aol AA=H UL (Fig.2). EZ FFFAT

ZZEFo] LPSE A=3t BV2 A|EANO, Prostaglandin
E29} e EFA wiAAdAE A &4 INOSe
COX-2E mRNA 4 A8t (Fig.3).

AAAA 4% L R AT 2 RE BE A7|e
E58 Wol7|del e, #=stA F7bE IL-18, IL-69
TNF—¢ 22 AGSZA Alo|E7I9S g% Hhg- 25y
AR A EZEL ST 2D 3L stE ol EE A
A=A A EFQIES EH]O}— A2 dA jlon 53
IL-15, IL-6%} TNF—-e+ th¥Fst B34 A7 2% Jaat
o] Atk wabd B dAfoAE LPSE s A=d
BV2 N2 A AAZTA Ato|EFRRIS] Aol gt FH3AT
%%%4 w35 FrisRottt FHIAE FEES mRNA

FolA Z7HEIRE ADSA AO|ETRIFAE F= &
ﬁ o2 AN (Fig.4).

A7 A5 AsHG ol cheket BAEo] Tojsie,
1 Fo) A= MAPKS} NF-¢BE E3 A2L% LPSo| 93 &
ahy G5 whgol A F2 wEEE 7] do ¥ MAPK 32
= ERK 1/2, JNK, P38& Z3sln, o]E2 AH A% Z@_
Axte] AL B3 ME ABE, A, 8F 5 A8 NZE 7%
AP NF—4B E3 dY D A3 whof 4] 40157}01
I AR L dF W 2-o Fadt Ay ddS
2As= AL ARtk NF-4,BL v Arefoll A o414
A9l Ik —Baot A Ae|2 AzA $IX|5kARL, 1k—Be

Vol. 39 No. 6, 2024

oz
zl

A B8 237 HAYsHH NF-«B+=
AF QA E 4 gttt oj¥l A tolA = FHF
AREZE 94 217 MAPK 9 NF-(BHAEE
L gelsl7] 98 ERK 1/2, JNK, P389] ¢lAks}e} [x—Ba
o] E3)|E western blotZ AREal ZApstATH FHeXT
ZZE2 LPSE A=H BV2 AlZoA ERK, JNK, P38<]
AAsHE AAIBIA U [k-Beo E3E JAAE EA
(Fig.5).

2 A9 275 THAEY FEIAYE FEE2 LPSE
Q18] A== BV2 AlZo|A ERK 1/2, JNK, P38¢] latsts
AA st HF W3-l Tests AR A, BHE A5t
FAAEF a5 UetlE= 2oz B, metA 2 A1E
Bl I FEEL FFRAFAY AFEFTLE AT
Eod ARFATY] oA 2 ARARAY 7S EAT
thob, o AFE ME FEAA FPFITOl FAFEST
535 yetd 7} A& FRISHAL, & =T AF DS

<
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3. FHIAE FEEL LPSE AFE BV2 AZofA
IL-18, IL-6, TNF—a%} 22 AFSZA Alo|E7ICIS
A st

. 22 LPSE 238 BV2 AlZoA ERK
1/2, JNK, P389] QIASHE AT
ojgl Zro Ailg EYE, 29T =
gt 2o anvt S i-?‘d%e‘ T AU
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2 dF3E AR Aoz =FATLAEY A YS o}
ZgE g5yt (RS—2024-00351313/NRF2021R111A20
53285/RS—2024—-00450002/RS—2023-00248483)
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