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Effects of Acupuncture and Moxibustion ST 36 on Body Weight, Serum
Lipid Profiles and Immunoreactive Cells of Leptin in Rats

Soo Hwan Sin, Jeong Yeon Kim*, Chang Hyun Lee', Yun Cho Yu?

Department of Rehabilitation, 1.Department of Anatomy,
2: Department of Physiology, Oriental Medicine College, of Woosuk University

The effects of acupuncture and moxibustion at ST 36 (& =) acupoint on the changes of body weight, related
serum lipids and leptin density of the stomach were investigated. 3 groups of male, 7 animals each, were ad libitum
standard diet for 5 days. Body weight was effective decreased for 5 days after moxibustion at ST 36 acupoint and the
density of leptin which was related food intake and body weight deficiency was decreased remarkerbly in the mucosa
of stomach. Moxibustion on ST 36 affected the levels of total cholesterol, glucose, HDL-cholesterol, but acupuncture
on ST 36 affected only the levels of total lipid, triglyceride, HDL cholesterol. It is considered that the treatments of
acupuncture and moxibustion at ST 36 (2=2) have different effect actively on body weight, serum lipids and leptin
density and moxibustion of ST 36 (2=2) can be applied as effective therapy for obesity.
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8 EETHEDS MRk 59 WHoZ 1dse gom®, 7}
A Wo] AIRE HES HAEZ olol) i 4E dFE 18T,
Halule?, way 2547, 499, s22 ¥l So)gict v
A7 ZUES AE AETH Al HE AESIsou), o
2 AIBE AFET AL o] EVE Eielo) A7)
RS AAE AL AEL4AQ & H £ total cholesterol,
HDL-cholesterol, glucoseZ} 93t Z4AE BoItty 3l oM,
& BV ZuE) A7 YAlo] JIBIRE stress] FEFS 95
sh=tl 7168 7hsMol ATk dlIKT, 2 EYe 1xEES
FEAIY] Aol H4glol A|7E P €8 & Achilg] Hyl
g doFictu P2uasixch

olo] B XA WEME WM KE[ZT #ERY
g9 Ad B=EE &g A 79 Asilolg BaslAL
4t 401E AFAIT] WAfol FF-QHE ALBSl] ME5HEe
59 AWk U ETHAHEY LDL-ZBAHE, HDL-&
HAHEE JEBINT, S219 dF ) olfx] ablo) sl
593t ChRZZX] HEXHA F33 HEES sl leptin
densityollA] 793t HEFE AU7]ol Bilshs Hlolth.
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42 Bygyel Ho wiAg ME,

SER-T

2 U A8 &8

140~160 g Sprague-Dawley7] HttE BRE (F) I:HQ}
AL ZRE] TS S EREE (SRS,
SEERAAM 17U UPA SFol HQA]?I
SIRTE AE MHEE HIsS AE BEE 2o
m, 2o &, MBS ZFsINCE AE FF2
S i 9Alell HAIGIRA2H, H7iAl ARXXE (
)& ol&sld FFBIr
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A9 H4E] B QXS 488 3ol Bt & Bl
A} (hind limb)2] Z-& XM (tibial tuberosity)i} H|Z5 (head of
fibula) & 71ECE 5l QAo 4= Ag Sde) BAE 3

st

3. A7aH Ale
Y 2 olFd NAE SIAl LUtk Hg FAXERD
(ST36 AT, n=7)2 SFAUF7|E uiFl & 4] FH9 €e
2H5] WASIREL Fdel FHE st T & (Press
Needle, @& M) & Tl51e) 2utilolo] YRR £ 26K
507+ A&EQ) ASE WEE It S48 AR (ST36
MO, n=7)2 4&7)7+Eet i 24 104128 FUvlFr|2 nt
Fs = Blelo] JS3le B9 Bol 2] AAR Aeho
A BREKR 49 mg) F7] 199 B (BYT, SUETAHEL) S
E 108 MmRIIAC
&' HEel
g 6dxlol TE T AFE ethyl etherE IFA7) &
}oq 13|18 FA7 (23G, DONGSHIN CORP, Korea)Z %M
A 7~8 mA AMEBINCE MEE RS 42004 1T
3,000 rpmoll A 3027 24 Eelskd S8E€EA & €
ZI5I 2, o] & -20TColA HEdld E4ol| AHS3IXCE
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85 5 54X, glucose, & | AHE, HDL-ZHAHE
2 As8E 47} (HITACHI 747, HITACH], Japan)ol|Al §4
Aleto] XMelg Stripes (R208 P& cholesterol-R A]ok, HE AL,
gt=+ for total cholesterol, HDL-C, BOHRINGER MANNHEIM,
Germany for HDL-cholesterol, T. G, BOHRINGER MANNHEIM,
Germany for triglyceride, GLU, BOHRINGER MANNHEIM,
Germany for glucose)Z A}&dlo] ZA3ICE Total lipids 4
31824171 (HITACHI Photometers 4010, Japan)oll A £X1& &
HE AlH(F)=ZHAIRNE A18slad 55381t LDL-Z3AH|
E2 5ZUAEHET HDL-Z3AHE £X2ZHE 4HEsI¥e
o], olul AlES) ZA"™2 LDL-cholesterol = Total cholesterol-
(HDL- cholesterol+triglyceride/5)0]1 T}, ®=8 HDL-SE AHE

e NG R 9 HohA leptin FHARIZ0) vlxle AR

/5B AHZ0 BEST) LDL-SHAHE / HDL-BHAHIE
o HIT F&ko] HsIAC

6. ZARE

HESES EAF gTAIA B4 g0 A8 HE5Iirk B
= AE (body par)E 2213 & 'QE] s IS ‘93 2 AT & 4%
paraformaldehydedl] AZAIA 315 & o). 18E £
AZ oI5 ¢ wAIst £ ethanol h‘E é}o TOF g4l
chloroform© 2 £8 IH & AR & paraffinol] Znf 3}eIC} E
e ZA 2 microtomeC Z 7um FAHL] FIES THE0] leptinol]
tHet HE XA GGG Al BlsETt.

7. 813 ™A} leptinol] thdt HEAXE SIS @AY
B9 AR (body)d] HutoAf lepting] WAHIS S BEGH|
sk Ik iﬂ 9l AHEY] paraffing HASH £ &
FIEE AXTE 1 & pnlSo1d FAUSE Xsl] Alsled
10% normal goat serumZ 4204 1AI7HEQ H2ldka 0.1M
phosphate buffer (PB)E MHGIITE 1A &A1 leptin
(Ob(A-20)0ll th} rabbit polyclonal antibody (antiserum sc-842,
Santa Cruz Biotecnnology, Inc, USA)E 1% normal serumi}
0.3% Triton-X 1000} g3 phosphate buffered saline (PBS,
pH 74)2 & 120022 3M3ld ARESEINCH, 4 ColA 12~24
AIZFEQH B2 A1FIT). SC-842 Al AMREY) Ob gene product®]
carboxy terminus@] peptide mappingoll 2]l Th= &R ZA]
Al 87 el @70 ¢kEEict. IM PBE 1084 33] 44
SHil, 2X} &A|Q] biotinylated goat anti-rabbit IgG (Vector)E
120022 3M5HH 4204 1AI7HECE 98417 &, 0.IM PB
2 SABICh J2li peroxidaseZt FEAJE  avidin-biotin
complex (ABC, Vector)& 1:1002. 2 34435} 4204 14]17H
B¢ ¢HEAIT F 0.1M PBE 1024 33 4=A3Ixcth 2lAe
3-3' diaminobenzidine (DAB, Sigma)oll 0.1M PBoil 0.05%7} &
A =01 & nikel chlorideE F7}51I, AME A Ho|l HOE
0.003%7} =A Hrtsked H20llA 5~2082 SO whAjzAch vt
80] Bt £A2 0.1M PBZ ofg] Rl £AI$ TS AXRAIF
=3 0]"5 SHE ZANE] gl met g€, £33 1g e A
=} BYUsIH BEHAUIHOZ leptinof thg HAUS
densuyE BEBIAC

8. EAAEI

489 A= SPSS programE 018310, 7 UE T WA
o EFHAE 73191 L Mann-Whitney Rank Sum Testoll 9J3)
p<0.05 $=Fol4 FAXNE BEBINUCE

A 3

1. AE Hal
QE A ABS ETD, ST36 ARAT (ST AT),
ST36 MR (ST36 MO)O| 2}t 21850+7.55 g, 21717458 g,
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Asg - 48d - ol3¥ - REZ

21625+9.11 g2 R[ABIAUCE HE7IL 58 SO vizTEH
ST36 IAMAZ2 vlst &8 AMBo] F7KILL, ST36
AlFZE AT vlglo] 1YRE] AFE7 Al e 2N
ou 3URMEE] FAAGH ZoHACE HET 3, 4, 5L B
S zbzb 23550+351, 243.75+3.50, 252.00+294 golRASut,
ST36 BEARIT 3, 4, 5UMA AELS 242 227.00+4.97, 23250
480, 239.75+£4.50 gQ 2 R AE A FHE HIYCh thE
9] AE77F MES7HES 1541£3.10 %0IRQLL, ST36 A|7F
9 MBE7HES 10961319 %Z & 45 %2 JHEE BT}
(Fig 1, Fig 2).
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Fig 1. Effect of acupuncture and moxibustion at ST36 on body
weight in rats fed standard diet. it shows changes of body weight before and
after acupuncture and moxuston at ST 36 for 5 days. Normal, normal group before
acupunciure and moxbuston at ST36 acupo:nt. ST36 AT, acupuncture on acupont of
ST 36 frealed group (n=7}. ST36 MO, moxbustion on acupoint of ST 36 treated group
(n=7). Astersks, *, p¢0.05, 'ndcate values significantly different from the noram! value
py ‘he manrn-whiney rank sum test.
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Fig 2. Effect of acupuncture and moxibustion at ST36 on ratio of
body weight in rats fed standard diet. It shows ratio of body weight change
before and after acupuncture and mox.buston at ST 36 for 5 days. Normal, normal
group before acupunciure and moxibuston at ST36 acupoint. ST36 AT, acupuncture on
acupont of ST 36 treated group (n=7). ST36 MO, moxibustion on acupoint of ST 36
treated group (n=7). Astersks, * p{0.05, Indicate values significantly different from the

norami value by the mann-whtney rank sum test.

2. 83 Z total lipid gHoll )R] Q&
A4 total lipidE 304.43+16.84 mg/dlo]R 20, ST36
AT (ST36 MO)oll A= 305.57+20.61 mg/dISZ FEHS b)X]
X oL}, ST36 AMAIE (ST36 AT)olkE 339.14+26.32
mg/dICF SGIA (p<0.05) Z7IEIRACE (Table 1).

Table 1. Serum lipid profiles after acupuncture (ST36 AT) and
moxibustion (ST36 MO) at ST 36 acupoint for 5 days in rats fed
standard diet

Grou Total lipid TC Triglyceride Glucose
P (mg/dl) {mg/dl) (mg/d (mg/d)
Normal  30443+1684 8400+277  7614+1375 132571947

ST36 AT 339.14£2637* 8500+510 1158622556 13329+1149
ST36 MO 305572061 92.14+257*  8429+1394 15086888

Mean+SD. Values are signfficantly different, *, p{0.05. TC: total cholesterol.

3. &% = total cholesterol k| 0|X|= F&k

49 total cholesterol2 84.00+277 mg/dlo]gom,
ST36 FAX|T (ST36 AT)ollA= 85.00£5.10 mg/dICE HIE
HolAl &Aeul, ST36 AlF+T (ST36 MO)OA] 92144257
mg/dICE SOGHA (p<0.05) Z7IEIYTE (Table 1).

4. & F triglyceride 8+l m]x]= G5t

AR EHAYL 76.14+13.75 mg/dIoIR 20, ST36 A
F3 (ST36 MO)olAl= 84.29119.94 mg/dICE HBIE Ho|X|
ALY, ST36 RMAIT (ST36 AT)ollA} 1158612255 mg/dI2
Z |3 (p<0.05) S7IEIUCE (Table 1).

5. €8 & glucose Bl mjxlE &

A9 glucose: 132.57+9.47 mg/dlo|si 2m, ST36 2
HAIT (ST36 AT)oll A= 133.29+1149 mg/dICE HEE Hol
A 9oL, ST36 Al 73 (ST36 MO)ol|A] 150.86+8.88 mg/dI2
Z FAsH (p<0.05) E71=RArt (Table 1).

6. @3 £ HDL-cholesterol &k tjX|= Gk

429 HDL-C2 70.14£1.95 mg/dlo|i2m, ST36 AA
R (ST36 AT)} ST36 A7+ (ST36 MO)ollA] Z+2} 62.00+5.29,
67.00+£3.27 mg/dICE £951A (p<0.05) Z4AF QT (Table 2).

Table 2. Serum lipid profiles after acupuncture (ST36 AT) and
moxibustion (ST36 MO) at ST 36 in rats fed standard diet for 5 days.

Group HDL-C LDL-C HDL-C/TC  LDL-C/HDL-C
{(mg/d (mg/d)) (%) (ratio)
Normal 7014195  5609+275  8240+346 0.79+004
ST36 AT 6200+£529"  4940£576" 7222+243  080+008
ST36 MO 6700£327  5986+550 726+336°  089+005

Mean+SD. Values are significantly different, *, p<0.05. HDL-G: HDL-cholesterol, LDL-C:
LDL-cholesterol, TC. Total cholesterol

7. @3 5 LDL-cholesterol gl n)X|= g&

FaE9 LDL-CE 56.09+2.75 mg/dlo1R 2, ST36 AT
 (ST36 MO)oIAME 59.86+550 mg/dICE HIE Yot
ST36 AAXZ (ST36 AT)olAlE= 49.40+5.76 mg/dISE 725}
A (p<0.05) ZAEIUC} (Table 2).

8. 8 A2 HulolA] leptin®] HANS
A4} Ao} HFE & IERTFY leptin densityoll 015} ST36
ARX|E (ST36 AT)Q leptin density: Q8 AlBMK& AEES
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Z4e] A7l F WA A, €5 AP W ¢ FIhA leptin HAYIS0) niXE &

H oL, ST36 A 7T (ST36 MO)olIA Y] leptin densitys S
P AR E Ae BEE & UAAct (Fig 3).

Fig 3. Effect of acupuncture and moxibustion at ST36 acupoint on
immunoreactive cells of leptin in stomachal mucosa of rats fed
standard diet.Tre densty of leptn wheh was related food ntake and body weght
Jef cency was decreased remarkerbly after moxbuston of ST36 for 5 days(B). Anormal
group before trealments of acupuncture and moxbuston at ST36 acupo Nt B, acupunc-
ture ¢f ST36 acupont treateo group. G, mox buston of ST36 acupont treated group.
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BES ABA RINETY £RRERROE HEZE Fil
K, SEREE RS ABEeS 2= MEd, Weld REE
BroIn, ZERRY) ol W 1 Zoll UoiA EQ8 HES k= 12X
ol gHamE RS Edl0] UAEM, A8 HES <HiHE -
RS>l “BRTE ETUREREE FREE BRI ok
R HmRETOIE) SladY 24k, BNl BAR A8 RES W
BHI AT KMY EFE FiEAA P ARBRE AR
o] HE] U= B LY BRA TR BHAMKOT RMK
W 05l BREE @ W ES YRS UX SEREME
FOE SIS 2EA7 BB 715 283 23} pne
FERES HAR0R KEA7IHE, A & & W, 0o ¥
S BAssle A8
Eaeol TS AT BIES ME, HERIC A, T s
RO TAH, WRAHUS) THR dHEMRIIC BA, BIK-R
WAMEBETS T, e BEERERETS) T, EEER
2 EWEESS BA 52 Aok d dgs T .
A To) tidh ATFE0IA JIE Bol AIRE FES 4918 2
I HA S AI8S JFES WA 2847, 9T ma)
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CES 0|83 ATES HANRY, stress@ s $EFEH”, A
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o1& HFAIY BME O E HEHE], & ATkl AR
Al B3HE leptin®] densityE TESIAT). ST36 FXRZY
A= 2T E7183 Bx3Ict 83 Achilo F2
& cholesterol} glucose= M3}Vl |IAKY, total lipide}
triglycerides= thZEFoll Bl& F48A F7l=EIRem, LDL-CE
FOEA BAERTE ST36 Al HSHBME ol i
5l 1, 2 dolle 24 BEES Bolokyt 3 M REt FQl5H 2
A%0] 5 Yajole HEFED} oF 12 g Z43INT) ol AB
E7I2E 4ojEH E29] AUt ASE7E 1541310
%01, ST36 Al7T9 AMESIIES 10961319 %2 oF 4.5
%2 e 2Ch ol HY VH Xchilg UmHH
ST36 AlT-79 & W total cholesteroli} glucoser FJSHAl
Z7)%%. 2L, total lipid, triglyceride} LDL-CE H3}E H0]X]|
oxoic}. MUQ) cholesterol2 A Eul, M EQ] v X1t 9] 3
dEEg o121 e 893 XAo|H, YFY cholesterols ™
=g 70 1 F71o4 Q] cholesterol® 4, &4=, ol3joll &A
l= olxlol A REM, 1 2 A XZhAl 0]49] N EE
A £Q6, sWAIE, NAWAIENEANA 716k BEe
VERAT AT, g7 ol 83 SUAHEXY 452
high-cholesterol dietE QFAIHTE O1F 7} olgdR ARE B1
213 QYThY. 2 Aol ST36 A TES AMELANE BT
total cholesterol2 FO|3HAH EVl=lol 4uig g Bt
8% triglyceride®] S cholesterolo]L} lipoprotein®] E& 1t
A AEtiAlolate] dlgol e B33t Aol Pt £33 &
FAE & cholesteroli} LDL2 H4SWHSE 2y X E7}
&, triglycerideZt H2E HEFO UE HRoE o]
H 0L} cholesteride B3] Aol Halslod LIERE whe Avirt
Aoy, IREMRBELY BRSO Pusol ARER0) MLEslal R4S
E ACE MFEHE d271= ASE Ml cholesterolst LDL
cholesterol2 IRBIMRR(LS AE TN, A triglyceride
© WYX R FJH triglycerider} HECE 4EE Y= HS
olli= Fgo] AL} cholesteride 9] &0l Yo Vierg
mE 9)o)7} . ST36 AR FolA = MEHBIRIO] total lipid
<} triglycerider= &718I32L1 cholesterolo] W37} i,
LDL-cholesterol®] Z}4-2} HEAHA] LIERAT)

ol¢} Z2 4E AME HIECE SHEIE oY 89
e AE HEke YotRy] Asle EF £ FulAH Sl st
HDL-C9] B|&(HDL-C/TCx100) ¥ LDL-C& HDL-CY Bvlg
(LDL-C/HDL-C)E A4Sl Htrt. HDLE HZE o FH
2 cholesterol®] A Ao #AASH, £ EE LDL #&H|
ol HEtHo g Zetsld LDLY &8 AAsHL Ut 2
02 d3tE 7o) Qg4 HDLo] #AESMAEZE9] A
Helxjolnd, HDLY € F level2 SHASIHAEY U4F oL -
of F&¢ AFo] Frhe Ao} THHU 182 E HDL
cholesterol/total cholesterol H}&0] ZH S+= EMAZILZE
o] 2 g 8o0] w2 AoE U floli, IXEE
o4 8& TG LDLE #aAl713 HDLE S/l A
EWHEY ool F2 FEe Fri’ ST AXAZH

e ox

[o]]
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A58 - YBA - Ol¥Y - REE

ST36 A]F3tollA1 HDL-cholesterolz} HDL-C/Total cholesterol
7} 2% ZaEo] SWES gls £2 982 nAA
= 2g ALE AlE¥EC)

ABEZNE SR8l HW, ST36 A1 FF2 ST36 AR XT3
= 22l g4 Aolg dFAT ¥AMY MBS LaMzoH, AE
HElo} HEE €4 Al £ total cholesterolS oMM 1L,
WASEE olyst 4 U= HDL-CY| H| 0] 2olx| i A&
2 HE ik e €8 F4XE &2
2Z FEH AU AYgaHckeE tE 7182
ZaA)eE ACE 259} 7 EY92 aX¥ES /Y
S wxollA] B7IZE B4l ATE ZL2 €3 £ total
cholesterol g} HDL-cholesterol®] 812}0] S99 EUFH
9ulg UehiCLl, @& & phospholipid®] &2, HDL-
cholesterol®] &2}, triglyceride®] gHtollA]l {940l LJERIA
o} 4|9 = Tr} IXNEFo nXe G FAJTk
I SIATE Leptin2 24191 49} X Avlol BAdHs B
Q3 HEA A AESEE 58 AEE ol UNAZA &
7lole ALME (adipocyte)ol]l AsiAiTh 2ulPCL IR Lt
Z| 2ol BRl Se] dulME W 2o Hutiul M ZojlA] 2H]
B Ao, AdipocyteoilA] BB]1® &8 S2E0! leptin
2 Al BFollAl AED oA 4Bl £E Y8k A
AahEel = E0)5) long-form leptin receptor (OB-Rb)$} 413
ZHg STt SINCE olE T TiEY] 8l 1 9] A)4ElE Y
Sa, A2 9 KA dolA] wEEm AIJSHRE B¢ ol
U T8 & 2EE] AR KTt &30 ool o5k
olzidt +=8xle solRA I Alet) eldlold TEsTEE H4le
o 438, g4 9 enote} Haol Q3 e niRicta si¥ct
. Cinti 82 Qloix AHTY sHol U= WAHIEoA] leptin
ofl tigt WY ¥k8o] Vehim, AXE0IZE Lol FAHE
(chief cell)Q] pepsinogen granulesi} E<3} WEHIAZES M
ollA] Heldkz0] LIERATHLL BIHTE ol2idt Y-l A XojjA]
i3k leptin® FA| o] 2l ZFE {9 Aol 26l5kA
L E43 Az 5l EAUE BHIEK feeding
behavior® ZEJTIL BIATE Mix 52 Al AFoilA]
leptini} leptin receptor®} &S FZ XTI FMZ (chief
cel)9} HME (parietal cell)ofA] HASS VIERE=E 0128
Ak= A-8uulol th$h leptin®] paracrine T autocrine &
B2 BdlEo] ZE3iri st

2 489 Ao gs 4] AT AE AaUIdE
ZBESHA AAE &= goul, 8419 J# 9} olix] Al
ohe £Q93F A ZA 7 ol 2E8k= lepting densityE
HHEPH 42 ARTEC 2ol vlgkd FlskA iR
e AS & ¢ Ao FHEl A7 g8 Ay BXo e
FERTH AU leptind] H3l FEE vl AF LA SUE
LEFA Ao AlE¥Ch
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HU M2 2 o
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weiA Sl el AFRHY APl E2d HiE
A7 AL g0 g &85 7ide gole 9ot
& s@ojol & ALE 2t X3 E€F SH4HE € AY

W ol U YL A=A ofF U BT
1 %7192 FHA Sol UiE AFE HlTk RE WS B

2718 ERZRIEY E8E Ad EuEl A4y &
OlE &S] Al A wiMe] AF A& & AEHE, &
& % total cholesterol &, total lipid &2}, 8& triglyceride
8ie, & glucose 12, HDL-cholesterol g}2to] @3}, 9J&hy
leptin density& &S} v} Ci23 22 ZAE AUck

HNEHSE ol Higkd F4e] A|FTolA Fos 2
£ HIJrk H4u) FHAZE xRl 8lgl] €3 total
lipid 812, 84 triglyceride 12 FOl5lA Erislgiod, &
A & HDL-cholesterol, LDL-cholesterol F& Z+AFIATE
A2 AT iR o) Bl6le] & total cholesterol &}1&, 8
A glucose B2 £7151991, @A £ HDL-cholesterol 322
BABIETE YBh leptin density= E4i2] AlF-TolA IET
o 4] ARER F98A dElack

HEZNE 8o S4deigd st ATQHY Aol=
EoE] Aol AXRT viskd ASZAL AFW leptin
density®) R101& RYULCZN AFGHI Aol17} A& ASE A}
E¥ch
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o] =&2 Aah WdtEdFHIAIYa 95l & 7E
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