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The effect of HT7 acupuncturing on the food intake
and hypothalamic neuropeptide Y expression changed
by maternal separation in rat pups
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Objective : The purpose of this study is to find out the effect of acupuncture at HT7(Shinmun) on the feeding
behavior and hypothalamic neuropeptide Y(NPY) expression in the maternally separated rat pups.

Methods : To show the effect of acupuncture, we performed maternal separation(MS) for 7 days beginning on
postnatal day 14, and observed body weight, food intake, and NPY immunoreactivity in the paraventricular nucleus
(PVN) of hypothalamus after acupuncturing at HT7, the end of the transverse crease of the ulnar wrist of the
forepaw.

Results : MS induced a significant decreases in body weight and food intake, while acupuncture treatment at
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possibly by modulating NPY expression in the PVN.

acupoint HT7 showed much more improvement in those evaluations. NPY—immunoreactivity in area PVN were
decreased in the MS group, but significantly increased in the HT7 group.

Conclusions : These findings suggest that acupuncture has an effect on the feeding disorders caused by MS,
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Sprague DawleyAl ®¥AME ¢4 44 A5

A Hols} & AAsHA dEA @ﬁﬁ}ﬁiq(’élﬂ
T 24~26T). ¢Ro] gAE Fo] #AHW
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HA 52139 AEHA R A 149
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pit=g
(1) Nor : oju]g} o]
2 A (n=8)
(2) MS : BAEEZ(n=10)
(3) MS+HT7 : BA#E+AEY AR Z (n=10)
(4) MS+ST36 : EARE+EEE AL L (0=8)
(5) MS+HT7+Nal : 22+ 58 A3+
Naloxone F9]7(n=8)

$1 24S UEA o

T AME-Eol & "J:i—é(HT?) ARG H
AE2E 2374 A8 59 d8E Agste A
g5o0] A2 E (ST 36)& Adsio A
P20 g0 79 Bk vjY oA e AZhel wHE
Aoz A3

AHLE ~2EHAE Hags] A3 7PEA &2
2 FFolx XA sto] A& %o, A3 4o]
= 3mm, 2Hz9 $E2 30% $¢ #H$ 7 g9
of ztzk ARsksitt. A A e TR 30% U
7PEA &HolA X3t dto FAs T 2
T4 AEYAE FUTH

MS+HT7+Nal Tol& '¢&&(naloxone hydro-
chloride, Tocris, UK) & 2mg/kg (.p)9 F&
HFAE 208A- BRoE FAS

3. 25A ¥ 24 MdFE 54
BEAY S443FS Y 24 1044 A&
(OHAUS, USA)°] ¥AE Aol 71E3kt.

4. &7 0¥

Ag v g &, ABFEE ZA AN o
0.05M phosphate buffered saline (PBS, pH 7.4)
£ A24L 58 g4 i 7, 4T 0.1M phosp-
hate buffere] %<l 4% paraformaldehyde (PFA,
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pH7.4)2 3% 4% H HE A%tk HE
2% H PFAC @7t 29 B¢ 3% & H,
freezing microtom(Shandon, England)& AM&-3}
o 40m FAZ AHsGih

5. NPY P1%1 T2 sfstof

HH3 Hz2AE 50mMe] PBSo Fd AL %
0.2% Triton X—-100° 30% &< AHFAIHT o
A PBSE 7 ML ¥ 24 1:400022 3
2% rabbit anti—-NPY antibody (DiaSorin, Stillw
ater, MN)o 97} &5y 22k uk$-A1 7t PBS
2 FH AL Fo| thA] biotinylated anti—rabbit
antibody (1: 200) ol &A17F FF WHEAIZ| T, vec-
tor Elite ABC kit(Vector Laboratories, Burling
ame, CA)E °|&39 FEZAZ 5, Antibody-
biotin—avidin—peroxidase E£3%A& 0.05% dia-
minobenzidineg ©|§-3to] LMA|Z T} WtAlo] &
W 2AEL gelating Y slide glassol 24 g
T 37 FAA AZA Y EATIn A et
2F H9 B ARSI

7} ¥ oA Paxinos & Watsond ¥ A %o u}z}
bregma 1.40 <A 2.8071218] PVN £9& 4%
Aegte] AFEl el d2¥ CCD camera(CoolSNA
P)7} Z&d F8dn7 (Olympus, Japan) & &
HHO FE ARSI ov|A £4 X7 73 (0p-
timas, version 6.5, Media cybernetics, MD)&
o] §ato] TIEAT NPY FZ(OD : Optical Den-

sity) & &3 3k5lth

6. SA Y
BE datay FFEEF 23 (Meantstandard
error mean) 2 YJehlgl o, ANOVAR EAAA

& 7 Newman—Keuls W& AF&ato] AbE 24
&t
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1. M=2 #Het

A HEE S 2 129 FUAL 4T
€ Adg BE BARETAM ATl Hasitit
Ak F7ketglch & 79 ¢ AF wae 3y

L 61.13%, MSTE 11.96%, MS+HT7#L
28.65%9 AT F7HE Jepdl o], MS+HT7+Na
IitE 21.15%, MS+ST36%2 19.76% Z7}etsd
th. MSHHT7I2 Aol ulald A5 F71go)
AR YA YERGA W MSTol vl 643 7
ARl FAACE Fod A S (2
P<0.01)

A 0~3Y ek MS
+1.09g, M§+HT 7T¢E 7.21£0.36g,

—e— Nor

| —o—ms

—a— MS+HTT
—O— MS+ST36
—— MS«OHT?*-NH

/%

Days dfter separation

Body Weight (%)
88é03388883

Fig. 1 The changes of body weight from day
0 to day 7 after maternal separation.

Nor : pups kept with their mothers, MS : maternal
separation group, MS+HT?7 : Acupuncture at acupoint
HT7 with maternal separation, MS+ST36 : Acupunc-
ture at acupoint ST36 with maternal separation, MS
+HT7+Nal : HT7 acupuncture group with naloxone.
The data represent as mean*+SEM. ", P<0.01 and """,
P<0.001 vs. the MS group at the same time point.
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Fig. 2. The changes of food intake.

The data represent Mean*SEM. MS : maternal sepa-
ration group, MS+HTY7 : Acupuncture at acupoint HT
7 with maternal separation, MS+ST36: Acupuncture at
acupoint ST36 with maternal separation, MS+HT7+
Nal : HT7 acupuncture group with naloxone.

MS+HT7+NalZ& 7.13%£0.47g, MS+ST367&
6.70+£0.87g0.2, MS+HT720] o3 B AHE
& Aoz #FHAOY g F FAFA K94
& JepA sttt 4~79 B¢ A% &4
# Ads MSTL 12.05+2.10g, MS+HT7E2
15.04£1.67g, MS+HT7+Nal#< 10.99+2.10g,
MS+ST367< 12.4010.81g &2 MS+HT7Z#L
MSZe] v 2.99g e AFF F718 UYehiAd
i, MS+ST362% MS+HT7+Nal#& MSZ#3} 2}
o7} YepA] gkgten], MS+HT7+NalZ2 £.3]3
1.06g¢] 24§ Jehidldh 28y FAZ2R £9
g Aozt e A = 3t <Fig. 2.

Fig. 3. The changes of NPY optical density in
the each group of paraventricular nucleus.

The data represent as mean+=SEM. *, P<0.05 vs. the
MS group. Nor: pups kept with their mothers, MS : ma-
ternal separation group, MS+HT?7 : Acupuncture at
acupoint HT7 with maternal separation, MS+ST36 :
Acupuncture at acupoint ST36 with maternal sepa-
ration, MS+HT7+Nal : HT7 acupuncture group with
naloxone.

3. PVNO|AMS| NPY & H3

PVNelA2] NPY?S] 37 @983 (mANE &
(OD) & #2%+ 483}, NorTe] 0.17£0.03 OD/mAr
Q1 R Hl8] MSZ2 0.11+0.02 OD/mArZ #2|
A 748929 (P<0.05), MS+HT7Z 0.25
+0.03 OD/mArZ MS¥el vl f28HA 718
o} (P<0.05). MS+ST36%& 0.12+0.01 OD/mA
r, MS+HT7+NalZ2 0.10£0.00 OD/mArZ e}
U MST# ApolE JehlA] Stoi<Fig. 3 and 4>.

Fig. 4. Distribution of NPY immunoreactive neurons in PVN.
(A) Normal (B) maternally separated group (C) HT7 group with maternal separation. Scale bar : 250m.
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