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(PTN ) O 3BT, S A PLAEF VIS HIHEMCTHE TS 2 & TERML
7. Con#ElZ 17 —JIC3~4LTREBFL. A MLV AAM7HE, PTN # & Sham #1121
HEFMHYIA~DOMES, 0S4 4w 7 A% A4 ) 48 F-1 33 v 282 L2 X
ML AFHIE LT, WA XfTEIREROME (7THHE 8HH) &, EIA#IZCIigEanFa
A7 YyOWEERIT- T2 Fi2, FLF Y UMBEROMEG A MRE T4 7-912, EIA T
WAL XY ABEZIEL, MIBEETHICBITA2FLF Y v oo —a r o2 L% ik
SRS L7z, A ML AR 8 HH, 10 4B OMAD X4TEIRERI1Z, Sham # (4602242 F)
WZxFL, PTN# (2633537 8#) THEICHHEI SN (p<001). MAEIVFaATT v
J£1X, Con B (44.0£82ng/ml) Zxf L Sham # (1286 +264 ng/ml) TIEH ML 7228,
PTN # (73589 ng/ml) TIXZOHMA@HFREICHE SN (P<005). MiEFLFI v A
=L, Con # (017001 ng/ml) 12%F L Sham # (0.36 £0.04 ng/ml) TlZAFICEINL
7275, PTN# (023=0.03 ng/ml) TIXZOHMAAZIZHIH Sz (P <005). ZMIHE
TEIICBIFSZF L ¥ v A D3 EH D Con B (26.88 = 3.03 Optical Density : OD) 2%} L Sham
B (8089+£6.03 OD) TR AEFIZEA L7275, PTN# (4987184 OD) TIX %D EADAH
BRI SN, HERNOMEHERIE, Ty MEARIZIA ML AEFVIZBITALA ML
ARISEIHIL, BIRTHA LY v o2 —a v OEER2EEI L. 2 ML A X 258 aiRe
RRNWARDBAEITHUR THA L F 2 VRS 35 2 L S Tn b, TG
BIIFLF T UMRR 2T A1), AMLVARSZIHILZEEZ 2615,
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NTHY, AREE, #WH>, WHEPEREE, Hak
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MR OB 2 IERIC D BB ST 52, 1HH
HBDOEDTH % MBHIE, 1 mm BifR DD T
FOHT, AT CTRMICRHE L, Mgy,
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BEAHE S TWBEY, LA ML ZEHICET 5
v FOfZETIE, A ML ZAEMIC X B AT R
WEWE o -7 3 T — ¥ O 5 AE % PR S8 25805 %
CEDPWMEENTVEYYY, ZoWFEICET 5
HIXF 0.

FHA MLy =28, BURTE—F REA—FE
¥ % (hypothalamic-pituitary-adrenal axis : HPA
axis) 7 O OVHLIR T 38— 28 &l ik — ) B L R
(sympathetic-adrenal-medullary axis : SAM axis)
ZHl, AMLVARIGE 726523 <HALN
THIY, BWERT, FHEA ML AAMIIL-T
FHEIND A L AITER HPA % 5 OF SAM axis
ORFAPPERIC L >oTarybo—ranhsZ it
¥ L HiE SN Tn 5510,

JAE, L F Y UASHPA 7 5 UV SAM axis @ )
RS LCTwb 2 el shTnwa™™, F 1L
F I VIIMBERTF FO—HT, F—ORiiATH
L7 7arLFR I on6F LRI A EFTLF
VUBO2HENPEREINS, FLFT a2 —1
VAR T ERAL I (lateral hypothalamic area :
LHA) B X O (peri fornix : PF) 1ZJ87E
T 205, FOMERIE/MEE B < R iR IR 5
ALY, BETEHRPEEKSTIA, SFSF A
EEOHRBEIZEG LTwaY, et Frrin
MEIZOWTIE, FLF T AREMICES LT
By, BRI L XY v 05WEA L CEFIER
ZH72HFTEY, FoALET U A TR HIHE
WCHBRLTEY, EERAZEEMEEICB W TES
Wiz, FLFT WMo ERHERRHTLZEICE S
THiOREZ UHESEL I LB HE SR TS
T, AMNLVZI Y Pa— VBT ARG T .

AWFFETIX, 7 v MERWIGIA MLV AETVE
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1. EEREY)

8 iy (fRFE 250 ~ 300 g) DHEME: Wistar 27 v b
(HARAM R Y & —, HR) 2w, avboa—u
(Con) B, APMLAEFTIICY ¥ A8 %BNFHL 728
(Sham %), A b L ZEFIVICH R 8% Wit L 728
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(Press tack needle ; PTN %) @ 38250772, KB
JUSIR (CE2: HAZ L7, HE) ZHHMERE
L, 12 Z L O A4 2 VCHEBEL, HERIE
E 25+ 1 B, {BFE 55 £5%IZi%E L7z, ARFERIZH
FIRFE LT BRORBOT KT 5 04022),
WAFIK P By S B S i da 81 2 85F L TiT - 72,

2. HEMIMZA P L AET IV

RKEFVIIEMHA P L ZAEFTVO—DT, 18
MREBEZA L AEFIVE LTHOLRTE )T,
AREFAEGEZECEHY 2 BMFET LI LI2LD
A MU ZEM LAERS 5. Sham #E & PTN #13, 8
HE 17— (26X26X18cm) (2 1 VECTHF L7,
Con#tlE, 17—V (24%x40%x20cm) %4729 3~
AVED 7N —TTHIE L7

3. PRz $h ¢

AMLVAAMT7HH, PIN#IEXY bV E S —
JVIRFREE T (30 mg/kg ip. VY &/ XY F N Ay
B YR0) 1Z, BHIEFRE OB EZ 1TV, BEHIE
(H& ML) (Fig. 1la) ~OM S, (Fig. 1b) (&
2 12mm, BEFE02mm. sS4 F Ry 7 A% &4
) v, #) 2B L7z, Sham B 7T
Ty L (BREELY B RERIE O R) 2R L 72

4. PoA b L ALEH O FHMb

1) ATEh O (B> X fTEYIE R ol %)

RKETFTNVEPIIHBEEZESTZ 225N Tw
A8 WEBHOFHlE LT, r—YWNANAKO% (5
£5mm, £X20cm) Z#A&LHL, 1050955
(WA D ZATE 2 7R 9 IRE 2 0 L7z, WlE 1 Con
#t (n=6), Sham# (n=10) & PTN# (n=10)
WIAWT, A MUV AEM 7 HHOM RIS 8
HHE®D 12 ~ 15 RO R 24T - 72,

2) HALFIEHE (MAEaVFa 2570 v iEED
oe)

WA A ML ADOIREE LT, Conf (n=6),
Sham # (n=8), PTN# (n=11) o4z L s
JA7u Y (CORT) #EZMELZSY. AL A
A8 HH, XY MV EZ — VIEKEET (50 mg/
kg ip) IZFK#IRAD S|RMZ ATV, M5 % 55HE L
7z, WEMF v b (ADIS900-097; Enzo Life Sciences,
NY, USA) #JH\ EIA #:02 THIE L 7-.

5. F L& ¥ YRR OV O Rl

1) M4+ L% v AREOHE

CORT [fk, A ML ZAfafr 8 HHIZERALL 71K
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a. Press tack needle (Pyonex®)
on Baihui (GV20)

B R -3

b. Press tack needle (PTN) and
Sham PTN

| PTN | [ shamPTN

Acrylic resin support

Ll Ll

v

Needle Absence of needle

Adhesive microporous tape

Fig. 1 Press tack needle (PTN)
(a) PTN (Pyonex®, length of 1.2 mm, 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.

ZHwv, Con#t (n=8), Sham# (n=12), PTN
H (n=12) omiE+F L ¥ v AREZIE L.
Wik, Av¥y v AlEH EIA ¥ b (EKE-
003-30; Phoenix Pharmaceuticals, CA, USA) % H
W7z,

2) HRTEA L F v = a—0 O NHET
Con# (n=5), Sham# (n=5), PIN# (n=
5 W, @EIC L) HOLRERO LT A
LRSS HHE, R MNVE Y — VKT
(50 mg/kg ip.) 2 PBS 7% & OREEW (4% 737 &
VATVTE N) CHREE LK, BMEhbL
7o BURTH oK (20 um) Z/EE L, 10%
¥ ¥ (S-1000; VECTOR LABORATORIES,
CA,USA) T7av ¥ v 7Ltk —kPuUK (4T,
overnight) (1 :100. Anti-Orexin A Rabbit Anti-
body: Calbiochem, CA, USA), —&kbufk (Fih, 2
B R) (1 :1000. Alexa Fluor® 555 Donkey Anti-
Rabbit Antibody, Life Technologies, CA, USA) &
PG &7z, %12 4', 6-Diamidino-2-Phenylindole,
Dihydrochloride (DAPI) (#ifi, 104) (1 : 2000.
Life Technologies) 2 TEgta %47\, BEBHIE
HH A#F (H-1000; VECTOR LABORATORIES)
FHWE AL HESL - — AR M
(FV1000D ; Y ¥ /8 A, Wyl ICTHIZL, 41
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FOUOAOEBEIEIEHY 7 by 7 (FVI0-
AW V) 2% 2) 2R, FW—x1) 7H (1200 X
1200 um) DOIGFEE 2 e L7z,
6. AT FHALEL
TRTOFEBRK R IZ T EERETRL,
Fisher's PLSD I X A £ HILME # 1T - 7. A&
JKHEL 5% A & L7z

&

1. $uA b L ZVEH O

1) WD EATE)IER

7 HEOIL A b L A &2 728iid, Con #f
(82x24F) LKL, FREICKAD ZITEZ/RT
X ho7z. THH (BHSAET), Sham # (4548 =+
251 %) & PTN#E (4609 £261 ) & TZ DM
WZED o720, SHE (BMEfHE1H) T,
Sham #f (4602 +24.2 %) 2k L PTN # (2633 +
537 ) TIIWEAD ZATERF I ATAE BT L7
(P < 001) (Fig.2a). Con#f (83+04%) &I~
NXEEZWH L IEFE A 2Vwdb o0, MEHIZE -
TA ML AEMIZ K 2 FEED FADHIH S 7.
2) MAEINF I AT T v

A ML 2ff 8 HHDIMAE CORT #E 1, Con #f
(440*=82ng/ml) 2L Sham # (128.6 %264 ng/

ES
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a. Stress behavior
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b. plasma corticosterone
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* P<0.05 ** P<0.01

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).

ml) TEAEEICEA L2 (P<001), PTN #
(73589 ng/ml) TIXZF D LEHIEZIZHIH X
72 (P < 005) (Fig. 2b). Con & PTN I & T
HEAE IR o7 FEHSHICE > TR ML ZAARIC
X % 1fi4E CORT O LA 23] S 7z,

2. F U F T MR OVEH O

1) MAEFLF v AEE

2NV ARAN S HHDIMAEA L F 2 v AR,
Con % (017001 ng/ml) (2%} L Sham & (0.36 =
004 ng/ml) TIZAEICEFL72AY (P<001), PTN
B (023+003ng/ml) Tix, ZOLAIPHEEZIZH
#l&h7 (P<005 (Fig.3). Con#t& PTN &
TIIHEEZETI o7z, MERHRICE->TAMLAA
FAC X AMHEF Ly v ABREO EA IR Sz,
2) METHALFyyoa—ay

Z MLV AEMBHH, fiA ¥ v Abitha
W, FLF Yo a—uroRAET AR TEHOR
gt AT o 72 R FLFEV Y AORBE
ZHHY 7 b7 (FVI0-AW : +Y ¥ /82) 1
Lo Tl LN %E (optical density @ OD)
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TR L72. Con# (2688+3.03 OD) 2% L Sham
B (80.89£6.03 OD) TIFHAEICERA LD (P<
001), PTN # (4987+184 OD) Tix, o LH
PHBEICHH SNz (P<001) (Fig. 3b). AL
ZEAMIZEBBRTEHICBITAALFY VA DS
WITTHEDS, ERARNOMBEZHIHEHIC X - TR S
7z, fREM ARG % Fig. 3¢ IIRT.

£ %

S v MEAWIGI A P L AEF VRV, PR
OPA PV AEHZBGEL 72, AEFVEWIZ, A
AL B T DA SRR O KU % FE L 71 Y
APLVAEFIVELTHVWOLNTEY, fERELT
I T K K2 M 4 ) R BRI R v 0 (ACTH) -
CORT *+ # 72— N7 I Y3Wodm?, gogito
EH® AREB DI e EHVE L B AT, AR
JECTII WM 2 5 O I%E CORT IR EOZAL 2 i~
7o HESMIGE A B LA L AR (A X 4T
) o 57 502 CORT oz, a4
RANDMEHIC X > THREICHT SN (Fig 2).



a. plasma orexin A
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b. hypothalamicorexin A
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Optical density of orexin A
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* P<0.05 ** P<0.01

PTN (> 100)

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.

INFETH, EBUESAPNLZAETFTVIIHNT L E=
HRANOBEXMY R, BT8R L 2EF VI
T MM R~ GRE R A Ligizz iz 5)?”
Rk, HFHMAMLVAETFTVEYEH AT, AFLA
M2 X 5 HPA axis OBENSHIC X - THHI S
LI EDHEESNRTWS., T/ Lee 5¥I2X DL
CORT 1EMH512 & %5 2 + L A478)%° HPA axis ®
KRB HNERNOTIZ X o THHI SN2 S 512
&, W R DL ATV B DR R S O
RANDEZ) R, FFA ML AEF VKT 54
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BRNOBBZR V7 &, SAM axis ODBEIZ X 5 7
T A—=NT IV OGWMEEDFRIAEFEC X o TEIHI
NHZELHEENTVS, SRV E#RITE
E 12mm OFHVHT, FMOKE JITEAMPLIE
PEIRD EBMITNEL, 2D X)) BMEGRAIH
TOEGREREEZ AT LI EAGEH SN Bk
4, A O8I X B R B2 o i o 25220,
T OB IE 2D R e e D g B D) %) 7 & h3H
HEINTVEA, PLA ML AEHICEIT 2 AL8ENT 7
DHRHEZINDBWDTTH 5.
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ARHFFEC I PRz 98 % BEHTEER O F &3 R I i L7z,
AERIE, BIR (RoBRIER#Z RN L) I8
T HHERRORT, WHEIT, HE (FCH B
HaE), WRROWEE CREERE S CTHERE & i
WERURT) 2FBTL LI, BRABIRICE
WA AR OIRIE R KIS SN AR TH
5. FARREIMEEEZENT212H20, T
FOTIV—3 Y 72X DFBRZNUT L WFEDD S
TOIRAL. BIRIICIE, LR RYP K
BERY, PBRZED A ML ARERICH L CTHH &
NTWBY, 4#id, ThoDRR T 723 IRRRH
LD EESRIGHE & ORIROE N S IET L T <.

AL TIEMERMOEREF OME & LTHL F
YrZa—ur~\oOgErRa Lz ALY R
BR FEICBT 2 HEBEEEOPEIE L 20> T
B2 JE4E, HPA axis 7 & OF SAM axis O ffl]
FIZDALF I UG LTnAEZ ENHL NI
GoTEW, ZAMNLAEFVEWZHWI-EBT
i, WA P L ARES A ML D F 72 TKES)
AFLAYIZESTLHADF LYY Y Zoa—1 Y
DWEWALAE L L 2 L HE SN TS, LT,
T UF TV OMENES L, IR TEEES (Para-
ventricular hypothalamic nucleus : PVN) @ I &
R OV E ViR VB~ (CRF), ACTH %
CORT LRV % FR XD, £5%5 CIEEIER
BIWCHEBEER L, M4 CORT R TV FATFE Y L

N)VE FEHEERD, 7 FAEHEICLELEY
VEREIPHIELY, FLF T UNRIELRTY D

SHIESELY, Doz s FLFT Y
75, HPA axis ® SAM axis 24~ L7 A b L 2Bt
WCEERBREZRI-LTWDL EEZLNS. KAifgE
T, AW A M L AR X o THMUIRRRKR T
WBIZBFA2FLF Y roa—a ol EEY
(Fig. 3b), IM4EF L v VRENAEICHEML 2
A (Fig. 3a), HEARNOHERICE->TI LD
ZACITA BRI S 7z, PR SRIEBUR T ERIC BT
LbFLVFIrvoa—uarofittra s bu—d3 5
Z &2 X 5T, HPA axis % SAM axis # /- L7z A
LA EMFIL/-EEZEZONAG. FLF TV
X, HAETEHCHEEHTE, RESEIR, 55T
We, BABUL, WHWSR, $HHE Vo 7ofl 4 OFTH)
LHAEEORMICES L Tnwa2Y KifsecH
BEgRASE L XY vl B e G272 e n, 1
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BESiIZA L ARG ORI OA L ST, FLF v
D% A U THEERD R X+ A8 ¥ AR A <A
HAdhrEEZONS. &£ ZAT, Feng 5P i
TlE, BETMZEIT>729 v b TREKRFEICBIF
HAVXT ORI L7208, W E=HRE
ZBARR) NOBERIIC L o TEOET 230k 5
N, BEEERAE S, S, ALY U
O AP S NI ARFFERE R &L 3R 22 TH
505, SRIGHIFA OPEILIER GEBARE A < Ffl
NeNREIZT LI L) OMREEEZOND. /2
2L, AW L EHOIBA LRI EOE NS B

D, COKEOMEZAEBEMTHNT S L5
BORERELRPETH 5.

AEFZR LD, A A b L A & DA EARR R
N RO ICHIR FERICBIT 24 L X ¥ D4y
WILHENBS-LTBY, MEHHERIIALF Y 5
WERIETAZ LX), KA LRI % )
THLEEZONS.
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THE PRESS TACK NEEDLE DOWNREGULATES THE SECRETION OF OREXIN
IN RATS SUBJECTED TO CHRONIC SOCIAL ISOLATION STRESS

Masaya FUKUSHIMA!?, Masataka SUNAGAWAY, Haruto KATAHIRAY,
Daishi WATANABEY, Hajime KUSAYANAGIY, Yoshiyuki KOBAYASHIY,
Takeshi HIGUCHIY, Naoko HISAMITSUY and Tadashi HISAMITSUY

U Department of Physiology, Showa University School of Medicine

2 Center for Integrative Medicine, Faculty of Health Sciences, Tsukuba University of Technology

Abstract —— Press tack needles (PTN) are a kind of acupuncture needle. The aim was to investi-
gate the effects of PTN treatment on social isolation stress and the role of orexin A in this effect. 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 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 corticoste-
rone levels on day 8. In addition, the plasma orexin A levels and morphology of the lateral hypothalamic
orexin neurons were investigated on day 8. On day &, the biting time and the plasma corticosterone lev-
els 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 num-
ber of hypothalamic orexin neurons were significantly increased in the Sham group versus the Con
group; these increases were also inhibited in the PTN group. PTN may inhibit the response to social iso-
lation stress. The inhibitory effects of the secretion of hypothalamic orexin may be one of the mecha-
nisms underlying this phenomenon.

Key words: press tack needle, acupuncture, social isolation stress, orexin A, corticosterone
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