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Suppression of Microglial Activation by Acute Ethanol
Administration through HT7 Stimulation
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Objectives : The sigma-1 receptor is implicated in stress, depression, psychostimulant sensitization, and addiction vulnerability.
Prior studies have indicated that ethanol exposure modulates sigma-1 receptor activity within the Ventral Tegmental Area (VTA).
Here, we explore the sub-mechanisms underlying sigma-1 receptor activity induced by HT7 (Shinmun) stimulation in behavioral
alterations following acute ethanol (ETOH) administration. Methods : Male Wistar rats were investigated for pro- and
anti-inflammatory markers after injection of ETOH (1 g/kg) using cytokine enzyme-linked immunosorbent assay (ELISA)s. After
confirming that HT7 stimulation changed the total distance traveled in the open field test (OFT), protein changes in the Ventral
tegmental area (VTA) were measured by Western blotting. The expression level of inducible nitric oxide synthase (iINOS) after
administration of a sigma-1 receptor antagonist (dihydrobromide 1047; BD1047, 10 mg/kg i.p.) and Shenmen (HT7) stimulation
was compared. Results : As a result, acute ETOH administration increased proinflammatory marker levels (TNF- @ and IL-6). HT7
stimulation restored the total distance response after acute ethanol administration. In addition, in the VTA, the levels of a
microglial marker (iNOS), sigma-1 receptor and protein kinase C, which are predicted to be involved in up- and downregulation,
were restored by HT7 stimulation. In particular, HT7 stimulation modulates iNOS expression through effects similar to BD
treatment. This study suggests that the stimulatory effect of HT7 may be driven by microglial activation. Conclusions : Microglial
activity is regulated by sigma-1 receptor, and sigma-1 receptor activity is regulated by HT7 stimulation. Significantly, we
demonstrate that HT7 stimulation ameliorates behavioral alterations induced by acute ETOH administration through microglial
activation within the VTA.
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okt AAAol TG-S Aol H AARCE T &
3 35 A3 5 ot tiiAR] FEEAo] 3t AFge] A9l
Jo}. SR EF-2 ARgAolE Qg X&AQ AgEd 7|E
YFZ S5 ¥ 7140] Tt ofsfoll Etslar, Bt 2|5
o] 9I5| goltt. B ABAR AMSEE R iR E2 E
o2 oREo] WS A7 e URloR Agstng 1 X5 9
ol eHAZE Qlck. darAQl ST Fo X ZAQ] iR T]olA|
H(benzodiazepine) AlE 2 85F &0 Z EQI)|4, A
4 5 A7t s, 719 T 23k-58-5(incoordi-
nation) 50| LfERg 7Rs/do] AP, 3t 329 ol
o]7] I3t A=AR! FEH L naltrexone) AF] &
& B9, 223 5 §2R8o] U, 7t o] jlon®
A Aol Fofrt F719, of2fgt ol g AL AREHo
A|5o}7] 913t ] ekEA e E Al Qo] SR Qlck
< AMAlE Alolshs 3 AR 8IP|HS H W 417
A3} WA 0] Aol Argo] ZRsshey Y. Y=
SEA] A Aol 718 8ok ot Skl HAA
o] wayl Tehg A 9 1] Qo]=9] wojA| gzl
ofl gigt 714 AT-Eo] Zuts] AT U, T, A
Cytokine 2= WY 7|5 Aohg F451aL U= Cytokines &
& wof Adslo] 25 B P52 FAFH. thekst Aol
oJ8 A7 ¥9] 571 Cytokine 3= 25 52 S71417]
T, AT A5 e flol7|w sk, qEgos o
X1 1L-12, TNF-a E AEHE(EN)- 7 & 22 A 9549 Cyto-
kined+ I1-4 ¥ 1L-103 22 & F34 Cytokine Ale]9] 42
ARG wZof o5 AAEGT, o]FE AT A 414
AGEA, W9 7|50l 5o] By os 2Rg3ich
T 1 A7 Es] M Qls A1 WA= ] WollA]
A d357d Cytokine?} & B354 Cytokine®] FHIE £H5h= o
Q1 Aol . A58 ARG ol o] AR} BiE
7] ot 2o FEFE S0l A13AY, vAA] fA] E FHA T
ol G Fo] TS B ¥ &4 I AZYolS Fa .
E3], AdAE= A AXTAL 2 S EH|o] E9] g4
zgoto] g7 BA 9 S50 a8 TS of
Aol =0 FAA Ao fry?. 2 AwALe] W] A
Alojet e 3 2= o] o] thet A-50] Eis] NPEHT
At = 51 SE oA thEA(GV14), WIE(GV20), 72
(GV20), Z4E(ST36)2 BAIB(GB20)9] 717 AF=-2 wAolaL
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GV209] Y AL 2uAE 2ES 59 BF anes gt
I Microglia type 2 (M)2] B-3312 £XI5}034 L=sjo|m o]
T A5 AP, B9 922 S5 mEloA ST369] A
A JE GPAEO] 912 ofslo] WA P SAE B3
9829 AT, Bt opzt GV20, AFFGV29)2] A A
F v2aQbEl Fk FojlA QAR o7 S0l A7
22 FIAA BN FIAHTD. olst AT A=
B, 93 P52 2l J A7) 417 wAE 7]4te]
Ao Ao} 7ol B AT FEFE AFolc),

AP o] 2ol ofESE, ol 9252 wiet YAIdet
S 7R o 22 AMgEl0] 2 ARl % HT7)S| A 5]
L7 AgAofolA 1wt 71H A7 8RS SR, A
B AFES AR HI7 A2S A7 ] Al By
A 417 Y= Y AHG A5l ok T F 2ok} 7
HES AFSAIA . Eeh S MoAA] ol BEo] HTT v
N 284S AFL AhEo] meoy o] dray TS
B 289 4 Yo, w3l B AL o)A Aol HI79)

] LG eE A B2 IH(VTAY Sigma-1 &
A= E5) 2547 22 kHz USVE RESIH= 212 Hojzqin),
E Q7= HT7 A24] Sigma-1 8410 OJ5] JS vh= 5
A
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o) Ao AR Pk It 54 QiFolct. o] 472 B
231.20] oJs] Fo] ZAEH= Cytokine®] FHE FRIIAL,

Cytokine 118 ZAsHe ATAEZ} HI7 A5 ofs) 24wl
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B 2 AAUSS BAste] ot 2R A

B ol

A2 Y

ok

1. 4882

Al%o] 2F 250~300 g2l Wistar A19] 753 #A](Samtako Bio
Korea, Osan, Korea)5 AM&-5to] A8 435130t F(S-43
29HDE 12124 B F712 2% 21~23C, F%= 45~60%
2 A== A EeAE o] BrK07:0000 278 A
2. Ad 717 Bt FESE B3 3A]o] ATEHAE HE AR
oA SEE S0P HSo] HEEEHY SRl
3 18-076) AT A2 A Sal (2 B4 g
E7FFAD, ETOH (@22 E735-AN<, ETOH+HT/, ETOH+NA
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BDIO4+HT7#ZOR o] & 67he] ol i Agsisich

2.4 z=

e 2ngd AFRIFA A 0.25 mm X 15 mmo] 23]
& ©3(Dongbang, Korea)& 3 A= ARSI M& A=
= et Alzte] Agelet AadE AFsH] fls N2O/O2 80%
53} 7420 2.5%, isoflurane (Hana Pharm, Hwaseong, Korea)

2 A% FUE At AR =35kl H A E=
ETOH+HT7, ETOH+BD+HT7 F709] ol A= em 4& 3
A7 = F &5 AREHI7)E AHstd .o, QAo A&
Sh= B9lof| Hdsigith. WHO EEQto) 2w, ARdo &6
AR &L BT IS Zflexor carpi ulnaris tendon)2] =

20T &, &l 2 S22 halmar wrist crease) 201 9
A5k, RS Y2 RS o], FL(pisiform bone) & X

A2l9] kX Q&3 o7 EHle &K EESE flojA FFITh
olZ I oFdof| thdsto] bl 8 EES VIEAR A& 5
& =22 359 AE FOE FEoIit: BEEE Hige R g4}
=9 Bav} 7IAEL Fo] 9Z oJrolE v|A4d X Hor A
gokirt. IAks BF U ERH 3 mm Z°]2] HEH I
(A7 0.18 mm, Z°] 20 mm, & HHZ Algstal G
) AT QUAJolA] FLAEE)7T 13] k= AR 304 A%
1 U2 710 & WA tiste] o]9] 60/1°0 sigshk= 30
B9 71A1A A& FX|(mechanical acupuncture instrument;
MADE & ZFsAZTE MALE 5 s A= 2] 48 59
of] A&Ho] 1 FFARI A= AT 4= Uk MALE 13k
et e} hgtal=ke] KIOMe] ofs) e 445 ALgatgr”.
o] FAl= oof S9o| 2 o FH FE 571(MB-
0412V T4 MB-1203V, Motor Bank)2 TA4J=I9 1.3 m/sec’]
73%e} 85 Hz9] o= Hisol| X152 7Iske d ARGE| ]It

3. %2 &

Sal (saline; 482]4]¥<), ETOH, BD 1047 19| A% 7+ oF=

< B4 FAE Akt FolA 4%t ETOH= (1 g/kg, 16
w/v, Merck Millipore), Sal 1552 2] 418440.9% NaC)E At
S5t € ETOHO| Ful= g 2.38~2.61 mIH. BD
10479 73 X(Tocris Bioscience, Bristol, UK, Cat. No. 0956/10)
2 ARl a0l Hol, BUFAE NS, Al Aol
A BD 1047 (3, 10, or 30 mg/kg, intraperitoneal injection)©]
oot =% ¥ BoekS A% 4315 vigo =2 10 mg/ng- 27
A} SSICPS, ETOH %] 5 8% 9-8%57} 012l 308

HA HOE fIet & A=0f WAIE HOP7|H 7Y

A AAIBIGOR, BDHHTTR) 59

D 5 BHrE=A}
H MAEE APt
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A lod Sa

TNF-a, IL-6, [L-4 ¥ IL-10 =52 TNF-a (Cell Signaling,
Catalog No. ab100785), IL-6 (Cell Signaling, Catalog No.
ab234570) IL-4 (Cell Signaling, Catalog No. abl00771) &
IL-10 (Cell Signaling, Catalog No. ab100765) E4HY £4 7|

E2 Agslgon $4e A2t Bgste TRESd| uet

S 7=k A=ld ol A% AEE ARIelM SgstieH

) glo] A2kl He Q. ThElE AMgslel 7 BES BT
% 7] AHE 218 AEH 0= MX|sHe Sekae GSE0x60x
40 cm) W] =ISLOR, 0N MAI A1 5701 AR

ETOH (1 g/kg) E+= Sal& Foiolal A¥S AEIG £ &
208-7E 158 5 F A=lemet §4 AlMseoS 715l
Smart v3.0 £ZE¢[o|(Panlab Harvard Apparatus)E AR85}
s ZAFEE FAE 70% olfe-E= AlXskal Axt FH o2 7
Aol ARSI

6. Western Blot &4

Fe AASL R4 5 S AN § 208 T 2L A
Sick. AR F19) ] 719 TH 502 WK, VIA 3%
Ahelo] 2 Sloll Tk AHEE ) Aol WA 34 ¥
3 F 9 7] 9 ABS T ] —80CoIA Bk

X

VIA MES 2 B3l FSHoA mlolHE 27| E Estslal
4CoA 202 B2 12,000xg2 & AR A5 A F
Hoj 7132 ;37] F& d7kA] —80CollA —“i*@i‘:}. AME]

= 4 @3 dHAIBSA, Bio-Rade EFEO0Z of=
uig] 24 7| ES ARS1Y] Bradford 71 E?"é?ﬂ‘:}. L]
T 20 1o SES FASE Hu]o] 2X Laemmli A1E 45
(Bio-Rad Laboratories (Hercules, CA, USA))°l| 3]43}aL 95°C
oA 5EZF ZH L} TS Mini-Protein TGX precast gel (Bio-
Rad)old 7] &0 FFict. a5 ThlES Nitrocellulose
Blotting Membrane %1, membrane Blocking solution® &
AL2olA 308E1E AP}, B a2 Adsie] wof JAIE &
57| Aol Adsto] ARE3ITE ¥RE sigma-1 receptor rabbit poly-
clonal antibody (1:500, Cat. # ab53852, Abcam) H+= iNOS
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mouse monoclonal antibody (1:1,000, Cat. Sc-7271, Santa
Cruz), pPKC rabbit monoclonal antibody (1:1,000, Cat. #9376,
Cell Signaling), PKC rabbit monoclonal antibody (1:1,000,
Cat. #9616, Cell Signaling) ¥ GAPDH rabbit monoclonal
antibody (1:2,000, Cat. #2118, Cell Signaling). TBSTolIA 10&
7k 33] AlEEE =, vk Z8249) 23 A|(1:2,000, Cat. # SC2004,
SC2005, Santa Cruz)t 34| 2074 60R1t wlig?t th TBST
olAl 1083t 33] AIHZTE A 2PAS] A3 (Thermo Scientific)
of Wt West Pico = Femto ZA| A|AHS ALRSlo] L&
FZ FAXNZ 3 Image] AZEYo]2 EAFCH

o] 34 &% x=2T9 10% (Sigma-Aldrich, Saint Louis, MO,
USA)E 1175t & wieao] Zufet & 10 mm FA= Aetsto]
AEZ At AEE Jpek -Glat $A 1417 B2t vt tha
mouse monoclonal iNOS antibody (1:500, Cat Sc-7271, Santa
Cruz)2] 1:500 SJA Ko WA viRict. 118 ths & dHS
H] QEJIS}E ¥4 goat anti-rabbit secondary antibody avidin-
biotin-peroxidase complex (ABC, Vector; catalog No. PK-6101)
9} T viIRITE. ABC EHAIE AlZ8lstal, Image] AZES0]
(National Institutes of HealthyE o]-&-3}lo] ©HHo] o]m]R|E 14
Sioick. floll AgE BE A TPt B4 Xl A 9l
ok A4] Qlo] ARt W AR 3tk

8. EAIZM
2E =H7HELISA, OFT 9 Western blot HJ°|E])S H+-
SEMO & HA|5I3IT. OFT % USV Hlo|EE: ek BAF Bk

flo
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(ANOVA)Z ARgsto] AEIem, AR 42 Student-
A

ELISA FloJEl= paired t test® EA|ck @il 7] 45 2
g3 A 543 ZI= one-way ANOVAO] ©]o] Graph Pad
Prism 6 (GraphPad Software Incorporation, San Diego, CA,
USA)E AR&sto] Tukey®] A& Folt HAER EAHI &
AR el ol thet 712 p<0.053H-

2 I
1. VTA 599|224 Cytokine 5} U HE 45}
ETOH %o 308 5 ke A/5te] 2AsleirFig. 1. 34

=}
ETOH Folof oJg] #slsl= Cytokine ER1517| $J5)] =374
Y (VTAIA 2712] A A5 EAZHINF-¢ ¥ 11-6)2} 2719]
T BF FARHILA 9 1L-109] T3 528 57930k ETOH
A2 208 & 57 Aol = Sal A2jo] H|s ETOH A2
5 A 934 "HA(INF-a D 1L-6) $X)7} 9544 S71300
(Fig. 2A, B: TNF-a, £=3.225, df=10, p=0.0091, unpaired t test,
IL-6, =3.319, df=10, p=0.0078, unpaired t test). 1L} & A
3 A4 2 11-10)2] 52 Sal Fo] 2553} ETOH 15F ol
frolulgt xfol= QIckFig 2C, D: 114 ¥ 1L-10).

—

pl=)

tol

2. HT7 A1=0f| 2t 7HY 32t W &&= Hst

97 ETOH 9 ¥ 158 &% OFT. EA gl Saloll
H]gl] 2451913, ETOHHHT 7oA & A9 38-& H .
T3y ETOH+NA IEolA+ f-egt &fo]7} gloilckFig. 3A, B;
FB3, 12=15.57, p=0.0002). E3t 9259 AEE ARRHE
Immobility @ EFAH#S] Stretching A1712] 4% 5AH0 = &

ofmlgt Aol gigict

o
%ol

10 ik

| Habituation | <Treatment day>= | <Acupuncture point: HT7>
I 5days .- | AN
Experiment 1.
30 min ?
ETOH (i.p. 1g/kg) Blood collection
Experiment 2. } } : i
30 min T 20 min ?
ETOH (i.p-19/ka)  HT7 or Nan (3 min) OFT i
Experiment 3. | } - } - |
30 min ? 20 min ? 20 min ?
ETOH (i.p. 1g/kg) BD1047 HT7 orNon (3 min)  Sampling Fig. 1. Experiment schedule used in

(i.p. 10 mg/kg )

this study.
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Fig. 2. Changes in the levels of proinflammatory (TNF-a [L-6) and anti-inflammatory (IL-4, IL-10) cytokines after acute ETOH

administration in the VTA.

Concentration of TNF-a after acute ETOH administration (A). Concentration of IL-6 after acute ETOH administration (B). Concentration
of IL-4 after acute ETOH administration (C). Concentration of IL-10 after acute ETOH administration (D). The Sal and ETOH groups
consisted of the same number of animals (n=6). This data was analyzed using repeated-measures unpaired t-test. *p<0.05 vs. the

Sal group. Values are expressed as the mean+SEM.
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Fig. 3. The number of samples was 6 per group.

Effects of acupuncture stimulation on the OFT. Experimental
schedules used in this work. Quantification of the total distance
traveled in the OFT (A). Representative tracking images of each
group in the OFT (B). Quantification of Immobility duration in zone
(C). Quantification of Stretching duration in zone (D). The number
of samples was 8 per group. The Fig. B data were analyzed using
repeated-measures ANOVA followed by Tukey's test. *p<0.05
vs. the Sal group. #p< 0.05 vs. the ETOH group. Values are ex—
pressed as the mean+SEM.

3. HT7 & 212 A| VTA £9]2| ChHal usiat wis)

ETOH 0] ¥ VIAYIA Sigma-1 8419 ¥ 52 57
319t} ETOHS] 34 ZAK= Sal 1:20] ]3] Sigma-1 4=841]
T S8 ROfsl] S7MIHOT, HITO) tht e Ae

A B
600

L I

[m] 400 0 —

%: 0@
[ G W

fi-zﬂ 200 gaa

m = b

B =

o

w 0

C 250 * D

200 ' SigmaiR
100 prrc (S IS 88
50 GAPDH [ s e s |

5 PKC -
& & =
& ~
édﬁi

F & L&
& &
& &
Fig. 4. Effects of acupuncture stimulation on protein expression
in the VTA.

Protein levels of sigma—-1 receptor in the VTA after acute admin—
istration of ETOH (A). Protein levels of iINOS in the VTA after acute
administration of ETOH (B). Phosphorylation levels of pPKC in the
VTA after acute administration of ETOH (C). Representative band
plots for each protein expression (D). The number of samples was
3~4 per group. The data were analyzed using a repeated—-mea—
sures ANOVA followed by Tukey's test. *p<0.05 vs. the Sal group;
#5<0.05 vs. the ETOH group. Values are expressed as the
mean+SEM.

pPKCIPKC
(% basal)

)

ETOHO] 9}t Sigma-1 4-8419] gl 5:520) 57}8 744]
CHFig. 4A; FG, 10)=21.13, p=0.0001). 3F2] AlglollA] 4 @24
Ul 4520] 27} 2A7E vlgto® A @54 Cytokine Hu)E
Aoishs INOS W42 24319t L 23, ETOH Sofo]
ofa] = INOS W 77} HI7 250 of8) sl 2
selsioict. Teih NA A INOSS] Wl 58 WS

www.kjacupuncture.org

37




38

[olss
=
i
oy
1z
Ho
P
0x
al
b
o
fol
Ju
re
lon

)

JoltiFig. 4B; K3, 10)=26.76, p<0.0001). iNOS &3-S x5}

gO

KOREAN JOURNAL OF

ACUPUNCTURE

|
[

= AF9] QA1 protein kinase C (PKC) QAL oJHE 2519
o, ETOH Fofofl oJa] fied MIste] S71= HI7 A=l 9 E 7= F4] ETOH Fo] RdlofA] HT7 A=l oJ5f 4w

o) Qktel H NA A 201 Ao/} gigirkFie. 4 FG,
10)=38.56, p<0.0001).

I Z50] Alofshs HAUSE SRloks A FHE Sl &
/3 ETOH Foi= VTAOIA A A5/ BARHINF-«, 11-6)9] 4

v "HO O

£ Z7FAE HI7 =2 & A2 vk89] 94 ETOH Fo=2
4. Sigma-1 £24 AHH £ A] VTAO|AL] iNOS gt HiSlE SEAIFTE VIACIAE A% ¢ ofeF 28 Aoz
el Hat di&E= 2WAE T (NOS), Sigma-1 584 9 PKCY| 45

HT7 A=) 9J8f Sigma-1 $=8A7} 7H4Askal, iNOS o]
Zache dlolEE Hio =, HI7 A50] Sigma-1 584 LA
(BD)Z 2+g5t0] INOS &S Alofol=A] gRlst7] 5l HT7 &
=33 BDE-S vl sl 21 23, FTOHZOE Salol] vl3]

o] HT7 A=l 2lsf &= et &3] HT7 A== BD1047 (10
mg/kg, i.p) FOI HFE $50 = INOSQ] &S A5t
BDe} HI7 £38F A= HI7, BDY] @ #]A]of| vl SAZ o=
TS INOS2 &S A4AIF 5, HI72 A5 Sigma-1

iNOS &dgo] foloHA 37161901, BDE FA| iNOS TS 84 A 28-S ZE3) kst 713 B5) iINOSS] HES
FolulobA AAAIHS. HT7 A=<t 9A] ETOHZ B]s) iNOS 2%t

g eo] 318ErHFig. 5A; FR, 10)=6.678, p<0.0001). B
Z 2|5t Aol A= GA] ETOH T~ Sal 7ol Hs] iNOSe] thit
A f32o] FOloHA| S7Ist A0 UElgton, ETOH+BDw-t
ETOH+HT7+ollA= ETOHOl 2J3F iNOS @i d 9] S7F7t
YPHE SEHE ZoE Uepth Eol8og, BDE A7 &

73 ETOH Fof= HY 2443} 9l AH34d Cytokine 4t
Z7tet wdo] Y. AT F7] wEW ETOH Fof7h 4iA|
2o} AAGAAS L3I 4 9lgo] B H Y, ol
vt QH3tel, 9]0] Ak 4 Ag4: Fofet laste] 1
g/kg ETOH %017} VTASA TNF-a 2 11-69F 22 A 934

HI7 ASE = B3 AR 739 INOS EE 0] &= A Cytokine®| &2 S7MI7Ie A= YRyt
o] s} FejufsiA| S1EEAtk(Fig. 5B; K3, 10)=21.04, p< ETOH:= 284X, &55%, 75 59 288oe do7le

0.0001).

AAAQ Aoz AHA P, Chuck, et al.o] A7l w2

AT 5 AolA ETOHY 1 % 2 g/kg, B A 30%
B9t &5 oA mvks yehic?. ol2jst Auiel dukEA|, 22
9] Zik= 1 g/kg ETOHE 5743 AR Sal Fojof] Hlsl & ol5

A B

sal ETOH
INOS | == || ] e | :
GAPDH |-——--— |
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Fig. 5. Effects of acupuncture stimulation and BD treatment on iINOS expression levels.

Following i.p. injection of BD and HT7 stimulation, protein levels of iNOS were measured by Western blotting (A) and immunohistochemistry
(B). The number of samples was 3~5 per group. The data were analyzed using a repeated-measures ANOVA followed by Tukey's
test. *p<0.05 vs. the Sal group; *p<0.05 vs. the ETOH group; & p<0.05 vs. the ETOH+HT7 group. Values are expressed as the
mean=SEM.

www.kjacupuncture.org




KOREAN JOURNAL OF

ACUPUNCTURE

A7t A, HI7 A= ofsh 31E= et ofi= ETOH %
T B A7lo] 37Kt Aoz yepd 98] A7ge] o)A Aot
IR, = HT7 A2 1 g/kg ETOH E7350]o| ojgt a5
< P5S 2ET = 9ot o g, HI7 A0l 43 P65
Alojohz Al HAUZN A B354 Cytokineo] Fofol==] ofF-
£ Yolry] fJ5t A¥S HPoct.

2 A7"Y Ad Aolld 84 ETOH Fo7h VTAoA
Sigma-1 $~8A|9] WS F7HIFAL, 571 Sigma-1 -84/
50| HI7 43 2130l oJaf Z4AH P82 HolFr. 42
7l Aol W=, ETOH Fojof 2lsf 52171 S7Fe TNF-a 9
[L-6= AE wAlet N (T #HA INOS)2| B=3} Sof o
= A Y54 Cytokineolth. Sigma-1 ~84|2] Eds}et wed
o et A5 A fAUSS iR EASREA] SRR
iINOS Z43lel Teld 24 HIAUERL Ca™* 224 4% dg
4 PKCE Zg3t thf o] ik} 2483} WshA da=lo] 9l
th gAY, ol olgE E Ao VIAGA]
iINOS, Sigma-1 4~84] ¥Fd 9 PKCO] QXIS AL, ATt
o] wk=%, ETOH Fofo] oJsf 71 iNOS, Sigma-1 -84 %
QRiksHE PKCO] Wrdl 452 HT7 A=l oJa)] #4eioict. &,
HT7 A= VTACIA Sigma-1 -84 JAE FallA PKCS I
ABIPES ZHAAIA INOSY| HETFE Al 2EFoZ
INOS9] I&ds 4= ETOHOl| 9Jsf 5718t TNF-a 9 IL-62F
22 A B34 Cytokine?] 55 3EAIZ Aozt 458 ¢
lct.

B Aol 2% AddoAe F XZ7F VIAS] A oA
Sigma-1 5=8A19] A= 2goH=A] ERIsk, HT72 Sigma-1
$=849] AA 2] BFEP7} A WAE BAof| ofd JIRS v]A]
A1 ERIFH. Sigma-1 $-8419] AA| BD 1047 A2l= 404
I DS AL, HI7 ARE FoR[sHA AuAE S o
At =, ol& B3l VTACA Cytokine ¥ Alojsk= A %]
29| G3H= Sigma-1 $8A419] AAE B Yol &S +
ek, ESE BDOF HT79] B3t l= iNOSY] '’ 58 it
S ASHAIFA ol AWA|E E4E Alolok= ] SlolA
Sigma-1 $~8419] A A&} viEo] AFAGELS] L=
A o tiefet HAWES A0S B3l BD 10473} o] Tkt 4
22 AWARY] E4S 2ET 7MsA0] e AR A
H= FH 7]- 02 RhoA/ROCK2 A=Y, TLR4/MyD8S/NF-£B
AT A Az 9 poxg” wee zdsie] AuME FEe
AAleH= A& 5ol AUk

£ AolAE Sigma-1 8419 JAAE 2-8oh= HI7S ¥

s

-

p

ox

TS MOIE fIT & A= WA HMO7 1™ 7

o] ReAoll Wolo] molgAEt, TR s 7|4
& Z:50] A7} o Agelolol 3 Zow AlE EGHE A7
£ A BYF} BES Adsie] ¥ el Alant -870)

)
2
i)

N

AR A 279 7HsAE HolFT| YeirE FF gL A}
7120} mdojao] Alslo] 2rlAog WQsl #olgt A=)
0w Beh, B ATE B8] 4™ xj2o] AT AT =S
ZHsle shel F=7t F71H 0= P E I HI7°] Sigma-1
849 AAE Bl AWA|ES] TS 2 H5K= THgollA] o]
3t skl 7140l A5 Aozt diEE, PN IS F=

Azl HI7S B83P7] it shkel 8k 713 2707} 9 2o
o
Z B

£ QA7 VIAC) ATAJRO Er|ss A% QX)W
270] Fhofsts 4 AR0) AIIHE Sigma-1 S8R0 AL
Fiko2 a7 919 ETOH o] E2wde 183 Az, o
o3 e 2S99

. G P54 Aol ETOH Fofofl oJsf) 7had &sf
< AREHT7) AA= o8l E=YeH, o= I A=t
ETOH &35 Y78FE AR ofngitt.

3. ETOH %9 & VTAY] Sigma-1 84, AWA|Z2] EA4o]
S7I5FAaL PKCY A7t S7Feledet. 12l 3 A&+ ol
S chi o] BheERe Alojgict. of= VIAS] AFSA RS Al
ojsh= o9 7139 84%UE oulgitt.

4. HT7 A=<3t BD FoftollA B5 iNOS o] 4oty
11, HI73% BD EFAA= T Ao vls] A4 o= Ak
I AR &, VTAd] EA46Ks AwA| 2] E/dE Alojok=
HI79] &3k= Sigma-1 58412 A ATHE HIESE st o9l
71%o] 5okl leS ongitt.

opdel Az, A X9 A FF A ¥he2 AWA|Ed
Sigma-1 +8AQAIE B4 LuAE 4 IAE f=ot] A
ol Azl=, A |70 o5t 73} 714 F = Sigma-1 -84

o) g4 o] qAL T Holet Fawrt

==

l

www.kjacupuncture.org

39




40

N40T - SN - 248 - ZHT - HBS - 203
Acknowledgement

None.
Funding

This work was supported a grant from the Korea Institute
of Oriental Medicine, Korea (No. KSN2022210) and supported
by a National Research Foundation of Korea (NRF) grant
funded by the Korean government (No. 2021R1A2C1093712).

Data availability

The authors can provide upon reasonable request.

Conflicts of interest

HAES o5l ofs] %ol §leg with

References

1. Cheuk DK, Yeung WF, Chung K, Wong V. Acupuncture for
insomnia. CDSR. 2012. https://doi.org/10.1002/14651858.CD00
5472.pub3

2. Wu]J, Yeung AS, Schnyer R, Wang Y, Mischoulon D. Acupuncture
for depression: a review of clinical applications. The Canadian
Journal of Psychiatry. 2012 ; 57 : 397-405. https://doi.org/
10.1177/07067437120570070

3. Wang S-M, Kain ZN. Auricular acupuncture: a potential treat-
ment for anxiety. Anesth Analg. 2001 ; 92 : 548-53. https://doi.
org/10.1213/00000539-200102000-00049

4. Cui C-L, Wu L-Z, Li Y-j. Acupuncture for the treatment of drug
addiction. International Review of Neurobiology. 2013 ; 111 :
235-56. https://doi.org/10.1016/B978-0-12-411545-3.00012-2

5. Sheibani M, Mirfallah Nassiri AA, Abedtash A, McDonald R,

Zamani N, Hassanian-Moghaddam H. Troponin, a predictor of

10.

11.

12.

13.

14.

15.

KOREAN JOURNAL OF

ACUPUNCTURE

mortality in methadone exposure: an observational prospective
study. ] Am Heart Assoc. 2021 ; 10 : e018899. https://doi.org/
10.1161/JAHA.120.018899

. Ayyala D, Bottyan T, Tien C, Pimienta M, Yoo J, Stager K, et al.

Naltrexone for alcohol use disorder: Hepatic safety in patients
with and without liver disease. Hepatology commun. 2022 ;6 :

3433-42. https://doi.org/10.1002/hep4.2080

. CuiJ, Song W, JinY, XuH, FanK, Lin D, et al. Research progress

on the mechanism of the acupuncture regulating neuro-endo-
crine -immune network system. Vet Sci. 2021 ; 8 : 149. https://
doi.org/10.3390/vetsci8080149

. Liang F, Chen R, Cooper EL. Neuroendocrine mechanisms of

acupuncture. ECAM. 2012. https://doi.org/10.1155/2012/792793

. Liang J, Xia Y. Acupuncture modulation of neural trans-

mitters/modulators. Current Research in Acupuncture. 2013 :
1-36. https://doi.org/10.1007/978-1-4614-3357-6_1

Lowe PP, Morel C, Ambade A, Iracheta-Vellve A, Kwiatkowski E,
Satishchandran A, et al. Chronic alcohol-induced neuroinflam-
mation involves CCR2/5-dependent peripheral macrophage in-
filtration and microglia alterations. ] Neuroinflammation. 2020 ;
17 : 1-18. https://doi.org/10.1186/s12974-020-01972-5
Blednov YA, Ponomarev I, Geil C, Bergeson S, Koob GF, Harris
RA. Neuroimmune regulation of alcohol consumption: behav-
ioral validation of genes obtained from genomic studies. Addic
Biol. 2012 ; 17 : 108-20. https://doi.org/10.1111/j.1369-1600.
2010.00284.x

Marshall SA, McKnight KH, Blose AK, Lysle DT, Thiele TE.
Modulation of binge-like ethanol consumption by IL-10 signal-
ing in the basolateral amygdala. ] Neuroimmune Pharmacol.
20175 122 249-59. https://doi.org/10.1007/s11481-016-9709-2
Tiwari V, Chopra K. Resveratrol abrogates alcohol-induced cog-
nitive deficits by attenuating oxidativenitrosative stress and in-
flammatory cascade in the adult rat brain. Neurochem Int. 2013 ;
62 : 861-9. https://doi.org/10.1016/j.neuint.2013.02.012

Zhao 7L, Zhao GW, Li HZ, Yang XD, Wu YY, Lin F, et al.
Acupuncture attenuates anxiety-like behavior by normalizing
amygdaloid catecholamines during ethanol withdrawal in rats.
ECAM. 2011 ; 2011. https://doi.org/10.1093/ecam/neq045
Johnson S, Duncan J, Hussain SA, Chen G, Luo J, Mclaurin C, et

al. The IEN -PKR Pathway in the Prefrontal Cortex Reactions to

www.kjacupuncture.org



https://doi.org/10.1002/14651858.CD005472.pub3
https://doi.org/10.1177/07067437120570070
https://doi.org/10.1213/00000539-200102000-00049
https://doi.org/10.1161/JAHA.120.018899
https://doi.org/10.3390/vetsci8080149
https://doi.org/10.1111/j.1369-1600.2010.00284.x

KOREAN JOURNAL OF

ACUPUNCTURE

16.

17.

18.

19.

20.

21.

22.

23.

24.

Chronic Excessive Alcohol Use. Alcohol Clin Exp Res. 2015 ; 39 :
476-84. https://doi.org/10.1111/acer.12650

Conti P, D'Ovidio C, Conti C, Gallenga CE, Lauritano D, Caraffa
A, et al. Progression in migraine: Role of mast cells and pro-in-
flammatory and anti-inflammatory cytokines. Eur ] Pharmacol.
2019; 844 : 87-94. https://doi.org/10.1016/j.ejphar.2018.12.004
Obuchowicz E, Bielecka-Wajdman AM, Paul-Samojedny M,
Nowacka M. Different influence of antipsychotics on the bal-
ance between pro-and anti-inflammatory cytokines depends on
glia activation: an in vitro study. Cytokine. 2017 : 94 : 37-44.
https://doi.org/10.1016/j.cyto.2017.04.004

Erickson EK, Blednov YA, Harris RA, Mayfield RD. Glial gene net-
works associated with alcohol dependence. Scientific reports.
2019 9:10949. https://doi.org/10.1038/s41598-019-47454~4
Adermark L. Astrocyte Function in Alcohol Reward and Addic-
tion. J Alcohol Drug Depend. 2015 ; 3 : e123. https://doi.org/
10.4172/2329-6488.1000e123

Zhang H-Y, Zhao Y-J, Zhang P-J, Guo M-F, YuJ-W, Chai Z, et al.
Acupuncture ameliorates neurological function by suppressing
microglia polarization and inflammatory response after cerebral
ischemia in rats. Zhen ci yan jiu= Acupuncture Research. 2022 ;
47 : 941-8. https://doi.org/10.13702/j.1000-0607.20210988
Xie L, Liu Y, Zhang N, Li C, Sandhu AF, Williams III G, et al.
Electroacupuncture improves M2 microglia polarization and
glia anti-inflammation of hippocampus in Alzheimer's disease.
Front Neurosci. 2021 ; 15 : 689629. https://doi.org/10.3389/
fnins.2021.689629

Lin S-S, Zhou B, Chen B-J], Jiang R-T, Li B, Illes P, et al.
Electroacupuncture prevents astrocyte atrophy to alleviate de-
pression. Cell Death & Disease. 2023 ; 14 : 343. https://doi.
org/10.1038/s41419-023-05839-4

He T, Li N, Shi P, XuX, Nie], Lu X, et al. Electroacupuncture alle-
viates spatial memory deficits in METH withdrawal mice by en-
hancing astrocytemediated glutamate clearance in the dCA1.
Addict Biol. 2022 ; 27 : e13068. https://doi.org/10.1111/adb.
13068

Chang S, Kim DH, Jang EY, Yoon SS, Gwak YS, Yi Y], et al.
Acupuncture attenuates alcohol dependence through activation
of endorphinergic input to the nucleus accumbens from the arc-

uate nucleus. Sci Adv. 2019 ; 5 : eaax1342. https://doi.org/

25.

26.

27.

28.

20.

30.

3L

32.

33.

HA HOE fIet & A=0f WAIE HOP7|H 7Y

10.1126/sciadv.aax1342

Zhao Z, Kim SC, Wu Y, Zhang J, Xu'Y, Cho IJ, et al. Involvement
of amygdaloid neuropeptide Y in the anxiolytic effects of acu-
puncture during ethanol withdrawal in rats. Neurosci Lett. 2014 ;
567 : 19-23. https://doi.org/10.1016/j.neulet.2014.03.018

Seo SY, Kim SP, Bang SK, Kang SY, Cho §J, Choi K-H, et al. The
effect of acupuncture stimulation on alleviating emotional changes
due to acute alcohol administration and the possibility of sigmal
receptor involvement. Integr Med Res. 2021 ; 10 : 100497. https://
doi.org/10.1016/j.imr.2020.100497

Kim SA, Lee BH, Bae JH, Kim K], Steffensen SC, Ryu Y-H, et al.
Peripheral afferent mechanisms underlying acupuncture in-
hibition of cocaine behavioral effects in rats. PloS one. 2013 ; 8 :
e81018. https://doi.org/10.1371/journal. pone.0081018
Zisman DA, Strieter RM, Kunkel SL, Tsai WC, Wilkowski JM,
Bucknell KA, et al. Ethanol feeding impairs innate immunity and
alters the expression of Thl- and Th2-phenotype cytokines in
murine Klebsiella pneumonia. Alcohol Clin Exp Res. 1998 ; 22 :
621-7. https://doi.org/10.1111/j.1530-0277.1998.tb04303.x
Drew PD, Johnson JW, Douglas JC, Phelan KD, Kane CJ.
Pioglitazone blocks ethanol induction of microglial activation
and immune responses in the hippocampus, cerebellum, and
cerebral cortex in a mouse model of fetal alcohol spectrum
disorders. Alcohol Clin Exp Res. 2015 ; 39 : 445-54. https://doi.
org/10.1111/acer.12639

Terasaki LS, Schwarz JM. Effects of moderate prenatal alcohol
exposure during early gestation in rats on inflammation across
the maternal-fetal-immune interface and later-life immune func-
tion in the offspring. ] Neuroimmune Pharmacol. 2016 ; 11 :
680-92. https://doi.org/10.1007/511481-016-9691-8

White AM, Truesdale MC, Bae JG, Ahmad S, Wilson WA, Best PJ
et al. Differential effects of ethanol on motor coordination in
adolescent and adult rats. Pharmacol Biochem Behav. 2002 ; 73
673-7. https://doi.org/10.1016/50091-3057(02)00860-2
Chuck TL, McLaughlin PJ, Arizzi-LaFrance MN, Salamone JD,
Correa M. Comparison between multiple behavioral effects of
peripheral ethanol administration in rats: sedation, ataxia, and
bradykinesia. Life Sci. 2006 ; 79 : 154-61. https://doi.org/10.
1016/j.1s.2005.12.045

Morin-Surun M-P, Collin T, Denavit-Saubi¢ M, Baulieu E-E,

www.kjacupuncture.org

41



https://doi.org/10.4172/2329-6488.1000e123
https://doi.org/10.3389/fnins.2021.689629
https://doi.org/10.1038/s41419-023-05839-4
https://doi.org/10.1111/adb.13068
https://doi.org/10.1126/sciadv.aax1342
https://doi.org/10.1126/sciadv.aax1342
https://doi.org/10.1111/acer.12639
https://doi.org/10.1016/S0091-3057(02)00860-2
https://doi.org/10.1016/j.lfs.2005.12.045

42

Haol - ST - MR - 47 - HBS - RS

34.

35.

Monnet F. Intracellular ¢1 receptor modulates phospholipase C
and protein kinase C activities in the brainstem. Proc Natl Acad
Sci U'S A 1999 ; 96 : 8196-9. https://doi.org/10.1073/pnas.
96.14.8196

Monnet FP, Morin-Surun M-P, Leger ], Combettes L. Protein kin-
ase C-dependent potentiation of intracellular calcium influx by
o1 receptor agonists in rat hippocampal neurons. ] Pharmacol
Exp Ther. 2003 : 307 : 705-12. https://doi.org/10.1124/jpet.
103.053447

Zhu M-m, Lin J-h, Qing P, Pu L, Chen S-1, Lin S+j, et al. Manual
acupuncture relieves microglia-mediated neuroinflammation in

a rat model of traumatic brain injury by inhibiting the RhoA/

36.

37.

KOREAN JOURNAL OF

ACUPUNCTURE

ROCK2 pathway. Acupunct Med. 2020 ; 38 : 426-34. https://doi.
org/10.1177/0964528420912248

Wang L, Yang J-W, Lin L-T, Huang J, Wang X-R, Su X-T, et al.
Acupuncture attenuates inflammation in microglia of vascular
dementia rats by inhibiting miR-93-mediated TLR4/MyD88/
NF-«B signaling pathway. Oxid Med Cell Longev. 2020 ; 2020.
https://doi.org/10.1155/2020/8253904

Tang H-y, Wang F-j, Ma J-1, Wang H, Shen G-m, Jiang A-j.
Acupuncture attenuates the development of diabetic peripheral
neuralgia by regulating P2X4 expression and inflammation in rat
spinal microglia. ] Physiol Sci. 2020 ; 70 : 1-10. https://doi.
org/10.1186/s12576-020-00769-8

www.kjacupuncture.org



https://doi.org/10.1073/pnas.96.14.8196
https://doi.org/10.1124/jpet.103.053447
https://doi.org/10.1177/0964528420912248
https://doi.org/10.1186/s12576-020-00769-8



