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[B89] AESBIEIEEEICANLONIHMO—ET, 1mm RO
D THEWVEEZHAIE CREIZEE T Z LItk -T, xDEED
FISZEBIE MY, AHETIE, 7y MEEHIMSIA ML REFLE
A, AR VRRHT2HBRBODRETR, EABFOREIE L
TA VR MR ARDOREEERE L.

[5¥:]8 s Wistar REEMES v FE2ER L, = e —/L# (Con
), ARVRETAVEY ¥ NREUT L2B (Sham BE), A hL
REF AR A BT Lz BE (PTN B 0 3BECH T 7o, #aiy
MIZR MV RET VL 8 A EMCHRET S & TERIL . Con
B 17—V 84 ETHELEL. RFLVRARTHE, PIN#
& Sham BIITERFTHHISH~OMER (A 4Ry 7 2@, A
U LA Ay AERAT U, R R LRERES LT, WA
DEXTERFFORE (THE & 8HE) &, EIAECTLE=LF
AT DREETo. Fi, FLEFVUMBROES 2K
TAHDI, BEIABIC TS VST AREREIE L, FMUBRRK
TEHICBITAF LIV =a—0 OB EEBEHICRILE.

[BR]I R ML 2XAT S HE, 10 5B DA &1TEFEM X, Sham
B (460.2+24.2 ) 1Tk L, PTN B (263.3£53.7 %) THBK
sz (p<0.0D). mM#FarFa X7 arBEL, Conff (44.0
+8.2 ng/ml) 1Z%f L Sham # (128.6+26.4 ng/ml) TixAZIZH
AL 7243, PTN #t (73.5+8.9 ng/ml) TI3Z OEMAEEICHE
Ehi- (P<0.05). M4 L ABERE, Con#t (0.17+0.01
ng/ml) 2% L Sham & (0.36+0.04 ng/ml) TIXAEBIZHEMN LT

73, PTNE (0.23%£0.08 ng/ml) TiZ% OEINBHEITHH Xk
2



(P <0.05). SMARRR TEICB T DA X A DFEIE Y Con #f
(26.88+3.08 Optical Density: OD) iZ%t L Sham & (80.89+6.03
OD) TIAEIZLF L7225, PTN R (49.87+1.84 OD) TIX# D
EERFEICHE S,

[Z&] BSR~OHERERIL, Ty MEESPHIMIA b L AEF
BT A MAKGENHIL, HEKRTHA LR =a—m
DIEHEZIHI Lz, X B LRI & BB RN IR DB
BRTEA L XL U HRRAPEET 22 EBHEIR TS, HE
BRI L U UMRREMEITHZ LY, R FNLVAKIGE
Ml LieeEXDND.

F—U—F MR, ERE, 289X MR,
VXA aNFaRTF oy



ORECBITOIRAETE, WeHDAPREBEEFEDOFTA IR
ZRERUTEY, TORREE LTEEERNADIED, BRI
BT D NHEBR, REBFR, BRSPEFTEE&WREDAFBRIC
EB5HDHHEN V. R ML RL, RAERRR, BYREORERD
BOEEZ LT & b, BENELCTE8ERLE L1,

) OO ARLZEE R EOREMIRBDIZD, HEBRRLHNSWR,
RERIIOEBE L 2, He RRBORECHEEICEST 3.

HEEZFIZBWTHIARIL, R4 REBRRSSROBERICFIA SN
THY, REEE, 0150, RIEEEE, o kmE SIKERE,
BAEE, BIREEZ EOBMMEROMEET ZERIZLEISSR
T3 2, JFRABOO L >ThH 5 M EHRIE, 1mm FiEOHERD TE
WIT, MAIECTREICEE L, HROHEY, AR, EREE,
BTREOHBEFISTT 2FMERRE S TVS 9. AR L
ZAERICEET 5 FOWFETIE, A ML AATIC X D BMHERRITO
MEVR « -7 X T —E O IMEEE HEEAIET A Z EBHRE SR
TNDHR 4D, ZOBFICETHREITELZRW.

FERA MLy —0, BERTH-TEE-RBERER
(hypothalamic-pituitary-adrenal axis: HPA axis) 725 UREET
H— AR — BB EE % (sympathetic-adrenal-medullary axis:
SAM axis) #/TL, A PVAREE LTI &I L<MONTE
h O, BIMERT, EEA N RAMIL-THERENDIA LR
1TEI-° HPA 72 51 SAM axis DEFABFIERIZL o Tar her—
NEND I LRBEESBRESR TN D 610,

W, A L¥ 0 HPA 72 5 UV SAM axis OF#ENZEES LT
DI ERPEINTND L), F L IR STF FO—F&ET,
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F—DRIBRETHEI AL et L EF o onbF LI AeF LN
VB 2TENRERIND. FAVF oo —u UEIRE TEHS
¥ (lateral hypothalamic area: LHA) B X OEEFE (peri
fornix: PF) IZRET 2R, +OEIFRII/NZ R PR R R
ZHA L9, BMETEHCRERISIEME 4 2ABTEORIEICES
LTWD B, @EFTvHxrr EDBEICOVWTE, FLF A
EREICBES L TRY, ESWMIIT LI 05 EN UTHEEER
CERBEOTIEW, AU AFREROFIEICLE®RLTE
D, BHEAEEMERICBOYTEREL, T3 raWwo L8 %
MET DI LI X o THOBEZHREZELHZ L 9RFEEIRT
WATETT, AL Ray ba— BT 38EILR0.
AHFFETIE, T v MRS R L ZEF AR BV, B
FRICHTOHBREBORETAS, ZOFEASFOREE LT
LEVADZWROUHRRTHICBITAA VF U r=a—a 0
o iR el

BrRAE

1. ZEEREw

8 Hir ((AE 250~300g) DOHEYE Wistar R 7 v b (BARLESH
BrF—, ®R) 2HW, 2 ba— (Con) &, A ML RE
TN Y ¥ LR BT U728 (Sham #), X b L REF I MR
ZHET U728t (Press tack needle; PTN #f) @ 3 BEIZHT 7. /K

BLOEHE (CE-2; BHAZ VT, HFR) IXEHEERSE L, 12 B
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TEOHKEYA I ATEHE L, MERIT=ER 2611 E, BE 55+
BWIZRRE L. AEBRIIEFIRKFEMEREESOAROT (KR
Z&5 04022), WFnKEFEhYEREMfEEr 2 85T L TIT- 7=,

2. LML A F L RAET L

KETFMIKEMHEIR R L RAETILDOOE DT, [@HERRERE X K
VAETNVELTHWONTIEY 1719, AREMEELZELCEYE
HMEESTDZLICLD A ML AAT LIER T 5. Sham # & PTN
B, SHR 147/ —Y (26X26X18cm) 2 1 ETHE L7=. Con
BEIL, 17— (24X40X20cm) &72V 3~4 LD F N —TF THE
|l

3. MR IinR

AMVAENM 7T HEH, PTN BEEY RV E X — VEBREET

(30mg/kg i.p. /A /Ry F e PRI R 12, BEIEESE
DOFNFZITV, BHIES (BIHHEE) (Fig.1la) ~D M E## (Fig.1b)

(B& 1.2mm, ER 0.2mm. SA TRy 7 AR®; AU, #HH)
ZHGfT L7z, Sham #RIIFRIEEDOFIET, v A8k GRz B BRu N
fRAIE D) &R L7z,

4. FLA b L AVER OFFA
D) 1TEYOFFAME (9 2> = AT BYRER] D I E)
RETIVEMIIHBMENETZ LML NTND 18, KBEOFF
flie LT, F—YA~KRDOE (E£ bmm, £ 20cm) #ZLHL,
10 2D 9 LITWAOETEZ 7 TRFEZHIE L7z, #liElL Con
6



B (n=6), Sham ¥ (n=10) & PTN# (n=10) BT, X h L
AAWTHEOHERAMRTIE 8 H B D 12~15 B ORI EIZIT - 72,

2) ALFRFEM (Mo F a2 7 o U REOHIE)

FEHEIAR M L 2OfEEE LT, Conff (n=6), Sham & (n=8),
PTN # (n=11) OMfE=arF=x7rmr (CORT) REEZREL
76D A MLV AAR 8 HAE, XV F 3 E X — LRI T (50me/kg
ip.) WCTFXRERSGHRMEITY, MEE2L58ELE. BHEMRASY b

(ADI-900-097; Enzo Life Sciences, NY, USA) % f\ EIA #EiI2 T
BE L.

5. A L& R~ O/ER OFHE

D Mgt &y ABEORIE

CORT Fltk, A F VARATT 8 H BIZHRE L7-mk % Ay, Con B

(n=8), Sham # (n=12), PTN # (n=12) OmFAF 1L ¥ A
BEZRHELE. BEIZE, Ay A #EA EIA v &

(EKE-003-30; Phoenix Pharmaceuticals, CA, USA) % Hv 7/~.

2) MERTEA L ¥ =a—nr OMEFHRE

Con # (n=5), Sham B (n=5), PTN # (n=5) &M\, @ik
XD R REEITo7., ANLVABRSHE, 2V ALY
Z— VIRKEET (50mg/kg ip.) IZ PBS 2 b O EEKR (4%/3T &
VAT AT e R) CEREE L%, MERmE UL, HETHOR
B R (20um) Z/EH L, 10%V F1miE (S-1000; VECTOR

LABORATORIES, CA, USA) T/ v v ¥ 7 L7k, —WkiufE 4C,
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overnight) (1:100. Anti-Orexin A Rabbit Antibody; Calbiochem,
CA, USA), “wk#ifk (2R, 2KeR) (1:1000. Alexa Fluor® 555
Donkey Anti-Rabbit Antibody, Life Technologies, CA, USA) & X
i S W 7. &ZIZ 4',6-Diamidino-2-Phenylindole, Dihydrochloride
(DAPD) (=iE, 1043) (1:2000. Life Technologies) & CiEHef%
1TV, BERIEASEAAK] (H-1000; VECTOR LABORATORIES)
FHVEALE. ZER—F—EEZRFMEE (FV1000D ; Y
N, HE) WTHEL, LI ADRBEERIERY 7 by
T(FV10-AW; F ) »22) Z AV, A—= U 7N (1200 X 1200pm)
DAFEEZRE L.

6. FEHFEROME
2 TOERERIIEY - EHEEZT/R L, Fishers PLSDIC Xk 3
ZHEIBBEZIToT-. BE/KET 5%RFEE L.

R

1. iR kv 2B DG

1) W& & {TERERH]

7 BMOMII A NV RARAWEZT -8, Con #E(8.2+2.4 )
L, ARICHASEITEIZRT LI o7. 7 HE (BRES
f18), Sham #F (454.8+25.1 %) & PTN# (460.9+£26.1 %) &
TEORMICER D>, S BB @REEMT# 1 B) Tik, Sham

#F (460.21+24.2 %) (2% L PTN & (263.3=53.7F) <TiImgsHo
8



ITENVRFE A RICHE D Lz (P<0.01) (Fig.2a). Con B (8.3%
0.4 ) L~ WMEIEIEFEx20Wb00, AEHEHIZ L -
TA MU RAARIC X D2BBMHERHE Sz,

2) ML FaxT o e

ANV AAR 8 HEOMIE CORT #EIL, Con B (44.0+8.2
ng/ml) |Z%F L Sham # (128.6+26.4 ng/ml) TiXEEIZLH LT
23 (P<0.01), PTN #f (73.5+£8.9 ng/ml) TiXF D FANEFEIZH
fil &7z (P<0.05) (Fig.2b). Con # & PTN R & TITEEZEITR
Mofz. HEHEIZE > TA ML RAFRIC L A 18E CORT & D F&H-
DI STz,

2. AL F U UMERA~OER O

D) mifEA Lo ARE

ARMLVAARH 8 HEOMEA L X A BEIX, Con B (0.17
+0.01 ng/ml) (2%} L Sham £ (0.360.04 ng/ml) TIFHEEIZ L
HL7=»n (P<0.01), PTN # (0.23+0.03 ng/ml) TiZZn L&
FEICI#I Sz (P<0.05) (Fig.3a). Con #& PTN #f & TidF
BRI, AEBRIZESTA ML AARICE IS L5
v ARED LRI ST,

2 METEA L X v=a—a
ARVZAARSHA, AL U AFEERN, FLFir=a
—RORETLHRK THOREREEIToT-. ERIX, FLrFv
v ADRBEEHERY 7 o7 (FVI0-AW ; £V L 8R) 12k
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> THIE L7 HFIHEE (optical density : OD) T/ L7z. Con #f
(26.88+3.03 OD) |Zxf L Sham # (80.89+6.03 OD) TIFHEIZ
EH L7 (P<0.01), PTN #f (49.87+1.84 OD) TixZzd LHMN
HEICIH &= (P<0.01) (Fig.3b). A ML AATIC L BHEKET
HHUCRBIT DA VX A DZUWITTHEDR, BRI~ M IR EIC X
STl STz, KR ZRMERRBE %2 Fig.3c ITRT.

EE

7 v MERBIZA R VAT AZ AV, HEEBOTIA b L AE
RZEMEE LTz, RETNAVEMMIE, ABHSICBIT 2S00 ROK
MERE LTERBMIA ML RAET LV ELTHOWSLNRTE D, ERE
L TR AR R0 i S Bl B R il A v &~ (ACTH) - CORT = 47

=)V T I WO 1D, BV LR 18, JIgEB) O TIE 19
IREDBEL DD, AT TITHENZ b OUEE CORT IREDELE
AT, SRRV A b LRI K B BEME (M AD X TEIRER) o
EH72 6 CORT Z3ib DIEINE, BRIRNA~DOMEHRKIC K > THEIZ
mlsne (Fig.2). ZHETH, BHERA FLVRAET VKT
HREZER~DOEXG 0°, BFoREA LV AT 50
RO BRERIA LIREEZNZ5) M d, @A N LRAET
IVENM 2 FAWT, A ML AARIZ XL D HPA axis OB 238512 XL -
THH S D Z ERREINTND. 72 Lee b 9T L 5 &, CORT
B SIZ L D 2 b U AITEIR HPA axis DKFAH B~ DHIC
XoTHfl &, BiZiE, WERA NV RETICRT B0HE R
HUOANER~DERI 9°°, WHEA L AET VI 285BI~
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DEIG 1072 Y, SAM axis OHEBEIZ LA 0T a— VT 2 D4k
RENFIFRICI > THHI SN Z EbBESNTHS, SERIFW
FAERBIZES 1.2mm OEWET, FEORKE ZITEIHCRDHH
LHAD EENIT/NEL, ZO LD REELREIE T L2 F e
EHTHIEMRIEH SN, BEIZE, BEOBIC X DHMCEED
MITOEAL 2020, D 2DLH I DEEF RO M L 2973 LA
EINTWAR, HiA N RERICET 3 EBFIEEOREIT M
MHTTHB.

AFETIIHESABEEROFSICEE L. B2RE, Bk
(EDOBIEPRZ RN DBEEICE T 2HEEROKRIT, HEEH,
1E (RIHHREFE), HHEBRBRORIE (REEF THRELIE
REFBLRT) 2FBT5 L &N 29, BAEKICE W TEHHRR
DIRIER EWCEREINDBRANTH D, FERIUIMERE B3
HHY, Fy bDOITA—I LTI HB IS WFLERD

DIZDITEATE. BRRANTIE, EIROEH R 90 LR D KEIR 9,
REERZE DA M LRERICR LTEAEZRTWAR, 4%k, =
D DRERE T iR IERAL~D M B ERIRE & OROE W b ET

LTwn<.
FMETIEIARBOEREFOBRFE LA VF I r=a—m
~DEBERE Le., AL URERETEIZR T 2 B8 EDTH
BCIRLS o TR Y 1219, 374, HPA axis 72 5T SAM axis
DFIFIZ ST VXU BEE L TWA I EBRELMNI > TER
W, 2 NVARETVEYERAWZERTIH, WA L RPOER A
ML R 2, FE-EREEIA P LR Lo T LHADF L X 0=
2= OIEREBEL D Z EBRBRESNLTND. £LT, L%
11



VDM ENK G, KT EF % (Paraventricular
hypothalamic nucleus: PVN) O gI% BB il A v o i R VE
> (CRF), ACTH % CORT LUl % L& &4 20, £5#5 TRl
BREICEZEML, M CORT TV RAT RV LN LE B &
D2, 7, RIBHEICOA VXV UZRENFEEL D, £ LXx
VUONRTERT Y OB RESES 0. LLEOZ Ehb A LF
v 73, HPA axis X SAM axis #/7 L7z A b UV AR EE 7a &
ZRIELTNDEZZADND. ABFETIE, MR F L XA
I Ko THMUIIRIR TEIZBIT A5 A L X v v =a—a VOEERE
£V (Fig.3b), M#EA L U RENAREICHEIM LA (Fig.3a),
BER~NOMEBIZ L > TN 6 oZ A EICHHE S -, FE
WIZTRE THICB I DA v F o rma—urEHEEay hr—L
T5Z LIZL > T, HPA axis X° SAM axis #47 L72 A b VAKX G %
PR L7z B2 BND. A LXiit, EBRTESCEETE, iR
ORER, PR, BEBUS, WNOWHR, 8HE & W o ofEx OfT
B B R OFENTE S LT 2 1219, KEFFECH RN A L ¥
VR BT LG, FARBITZA N VRSO O
HIEDT, ALF VU ORIEEZ N L TEKDR AT R 7 2 ZEHEIC
INKERATAEZEZOND. £EZ AT, Feng b BWOMETIL, B
BTN 2T 727 v FTIEHEKR TEIZBIT 223 Vv O5WH B
DU, I (R=BARE=ZRBRNR) ~OBIIZ L > TEDERT
P S 4L, ERMRBIEONZ. ZhX, LI UoHoWwoER
AENH S VAR RS R L IX R R DB TH 5, IGEREE OF
BILIER ERRIRHTD ENTZREBICTHZ L) ORREES
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ALY, BB b LRI X DR AR R SR O E
WCHRETEICBIT AL LS O EREE L TBY, Mk
BREIT VR oaWEHETA2Z LIk, FEA MLARIGE
2B LND.
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THE PRESS TACK NEEDLE DOWNREGULATES THE
SECRETION OF OREXIN IN RATS SUBJECTED TO
CHRONIC SOCIAL ISOLATION STRESS

Masaya FUKUSHIMAL2, Masataka SUNAGAWAD,
Haruto KATAHIRA®D, Daishi WATANABEDY,

Hajime KUSAYANAGIY, Yoshiyuki KOBAYASHIY,
Takeshi HIGUCHIV, Naoko HISAMITSUD,
Tadashi HISAMITSU?

D Department of Physiology, School of Medicine, Showa
University
2 Center for Integrative Medicine, Faculty of Health Sciences,

Tsukuba University of Technology

Abstract

Objective: Press tack needles (PTN) are a kind of acupuncture
needle. The aim was to investigate the effects of PTN treatment
on soclal isolation stress and the involvement of orexin A in this
effect.

Methods: Male rats were divided into three groups: non-stress
group {Con), stress plus sham PTN treatment group (Sham) and
stress plus PTN treatment group (PTN). The rats in the PTN

and Sham groups were housed alone for eight days. In the PTN
18



group, a PTN (Pyonex, Seirin Co., Japan) was fixed on the GV
20 acupuncture point (Baihui) on day 7. We measured the stress
behavior based on the time the rats spent biting a wooden stick
for ten minutes on days 7 and 8 and then measured the plasma
corticosterone levels on day 8. In addition, the plasma orexin A
levels and morphology of the lateral hypothalamic orexin
neurons were investigated on day 8.

Results: On day 8, the biting time and the plasma corticosterone
levels were observed to have significantly increased in the
Sham group versus the Con group, although these increases
were inhibited in the PTN group. Furthermore, the plasma
orexin A levels and the number of hypdthalamic orexin neurons
were significantly increased in the Sham group versus the Con
group; these increases were also inhibited in the PTN group.

Conclusions: PTN may inhibit the response to social isolation
stress. The inhibitory effects of the secretion of hypothalamic
orexin may be one of the mechanisms underlying this

phenomenon.

Key words:
Press tack needle
acupuncture
social isolation stress
orexin A

corticosterone
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a. Press tack needle {Pyonex®) b. Press tack needle (PTN) and
on Baihui (GV20) Sham PTN

. PIN | | ShamPTN |
Acrylic resin support

y |
—l.
T T

Needle Absence of needle

Adhesive microporous tape

Fig.1 Press tack needle (PTN)
(a) PTN (Pyonex®, length of 1.2mm, Seirin Co., Japan) was fixed on the GV 20 acupuncture point (Baihui). (b)
Structures of PTN and sham PTN. Sham PTN: the needle element had been removed.

a. Stress behavior b. plasma corticosterone
600 180 ~
—— x  —
5 s |
2 160 -
x 500 - Sham (n=10) e
'ﬁ - \‘_ e -§ - —El 140 A
& 400 . w 120 -
3 S~ % A
3 e @ 100 |
2 300 A b 5
© PTN (n=10) > =
oo = %7 80
= % o
i 111 A £ 60 -
g ¥k 8 A0
& 100 -
Q 20 _
E
= Con (n=6 J
0 ‘ %’—b 0 T T 1
day7 day8 Con (n=6) Sham (n=8) PTN (n=11)
before the
treatment with *P<0.05 ** P<0.01
PTN

Fig.2 The effects of PTN in rats subjected to chronic social isolation stress

Con (non-stress group), Sham (stress plus sham PTN treatment group) and PTN (stress plus PTN treatment
group). (a) Stress behavior: the time the rats spent biting a wooden stick for ten minutes was measured. The
time was significantly inhibited in the PTN group versus the Sham group on day 8 (**P<0.01). (b) The plasma
corticosterone levels were significantly increased in the Sham group versus the Con group (**P<0.01),
although this increase was inhibited in the PTN group (*P<0.05).
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Fig.3 The influences of PTN on orexin A levels

Con (non-stress group), Sham (stress plus sham PTN treatment group) and PTN (stress plus PTN treatment
group).

(a) The plasma orexin A level was significantly increased in the Sham group versus the Con group (**P<0.01),
but this increase was inhibited in the PTN group (*P<0.05). (b) The optical density (OD) of the hypothalamic
orexin neurons was significantly increased in the Sham group versus the Con group (*P<0.01), and this
increase was also inhibited in the PTN group (*P<0.01). (C) Immunofluorescent images showing orexin A
(red) and the nucleus (blue) in the hypothalamus. The expression of orexin A was increased in the Sham
group compared with the Con group. This increase was inhibited in the PTN group.



