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Effects of Longterm Acupuncture on the Endocrine Cells
and Mucus of Gastric Mucosa In Rats

Kyung Hoon Jang, Myong Dong Kim, Chang Hyeon Lee', Yun Cho Yu™

College of Oriental Medicine, Sangji University, 1.College of Oriental Medicine, Woosuk University

To investigate the effect of acupuncture at Zushanli (ST 36) in this study, gastric endocrine cells (G cell) by
avidin-biotinylated complex (ABC) technique and histological examinations (HE; periodic acid schiff, PAS; alcian blue
stain) of the stomach were perfomed at 1, 3, 6 weeks in normal rats. In other groups, omeprazole were fed for 1, 3,
6 weeks to compare with acupuncture effect. Acupuncture applied to the ST 36 acupoint and the administration of
omeprazole increased G cell significantly at 1, 3, 6 weeks in time dependant manner. Furthermore, acupuncture
applied to the other acupoint on GB 34 did not produce significant effect. When the common peronial nerve was
dissected, acupuncture of ST 36 acupoint produced change of G cell. These data suggest that acupuncture at ST 36
increased G cell in paint specific way and that effect was not related with surrounding nerve.

Key words : Zushanli (ST 36), Gastric endocrine cells, G cell, Mucosal epithelial cells
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FAXE = At 508 AR & slzA] o 29
9 ogtal X Foll ARESE I Art F 2ol Fol Yakdol vz
T G888 HEXo R FYck=s d7E0] Bol o]FAX 1L U=
tll, gastric secretion & 2}"9} antisecretory § )7, gastric activity
=89, gastric relaxations Sup gastric mucosaol tigh W §
), stressdd Aty o) 530 So] Busch =3 & 57
2 Z4elg A7 AR=S EF gastin SR E RAYSH 2
£AIA K4 B0lE ST ALE Holw, 1, 3, 65 24219
AF717HE 43R0l 39 aUE VERIYI, Fdgl B9
Al A Eot Fole Fa7 UERGTIE B I8IACE. Gastrin2
4t 2o A=Eske SEECE &899 oxyntic regioni} &
29 ZFE? 50 ZAFHOE BAS}. Gastring Foj 5
histamine K &M EE &35l ollA4] histamine?] UEE A}
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S5hL, WA ZlA Y4 BHIE ZR&sEBiy.

wEh B dfoAEs S4E)o) 8% gastrin 55 Zh
7} AR 2rlol] BASHE YPute WRHIME U 99 &
2ol A Huto] ¢35l of BHEYo) YERlol tiah BE
B} gols e AUlol BusH= niolch
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1. 48ls

AHZE 140~160 g9 Sprague-Dawley] ¥t BFE (F) of
SHHlo| B A0 ZHE] Pl B3 THANE (A uletilg,
HAFANE E25] SI5HHA 17U 25 &5, APol &

e 44 gl H8417 § U@l ABsINTt

o

2 FHg gy

79 F4E] (ST 36), AEH (GB 34) H= AAH S} S
B 3ol F3FTE & &KX (hind limb)Q) AEXH (tibial
tuberosity)i} H)Z% (head of fibula)E 712 E ko] QIAS}
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4ol A7) ARR0) g AFEU HEHME U Hoo] D|Rs Fat

YEohz de Fdeld S8R HAZ FHolioh

3. A738Y A&

4T (Normal group, n7)2 olFH HXE kA LTt
E4e] FXAT (ST 36, n7), SEX AMAZ (GB 34, n7)3}
SAEIHYEH RAF (ST 36+GB 34, n7)2 242t EQlulay) 2
AT = oy € F9 2g &Hs8) MASKIC: sy 8@ 3
Q1€ ENSHL THE (Press Needle, BEIA S 3510 2t
Alojel] K1Z)A17 & Beteld 242t 1 (n7), 3 (n7), 6 (n7) F=
AEHQI =g FUC

4. kg Fo
Omeprazole FAHTE 1, 3, 6F FOITOZE L1, 22 @
 104]0] Y& (zonde)Z 1 mg/dayE Yuioll A& SI5IAC

5. 2R A2

= T HESEE X g7IA 248 Qo 98 F
Eollch. Ye fFERS AREE H2l$ & 4% para-
formaldehydeoll Z&1S ZMA)AH 24417} THSIUCEL TR &
ZE 64X MG & ethanol BE & ©0F €431,
chloroform Z & HFE A & paraffinol] Zof §1Ack Z
e ZAE microtome2 E 7 ym FAHQ BHE vrEo] HEX
Z1315}d 403} PAS (Periodic Acid-Schiff reagent)-alcian blue 2
siein|Z® gaw’e Algsiich

6. Gastriny} Histamin Y X&) 515} o4H

§O) SRR AHY HBSES xylenOZ paraffing AH 3k
& B4Ee ANC BIS0Id BAULES Akl sk
10% normal goat serumE 412041 1X]7} BOF A2l 0.1M
phosphate buffer (PB)E Al&3ICt. 99 FERE gastrinO 3
BB, MPE histamineCE  FAFIRC 1k} SR
gastrin (1:300, Dako)3} histamine (1:100, Sigma)Z 1% normal
serum3}t 0.3% Triton-X1000] &S phosphate buffered saline
(PBS, pH 74)2F 3145lo] AHSBIN O, 4TollA] 12~244]7}
S ARIGHATE. 0o} 0.1M PBE 1024 33] MIX5)1, 25} A
Q! biotinylated goat anti-rabbit IgG (Vector)S 1:2000.2 345}
of 204 K2 5QF MAIXIZD % 0.1M PBZ MI&EKICE T2
AL peroxidase7} EAE avidin-biotin complex (ABC, Vector)Z
110028 5451 204 1417 SQF MAIAR] £ 01M PBE
1024 33} MABIACE whiK) = 3-3' diaminobenzidine (DAB,
Sigma)& 0.1IM PBoll 0.05% £ 511, AFE X)W HO0.E HIls)
o] 0.003%Z ZEBLIL U004 5~202 St MRSl ey
7tk AA7F Bd 222 01M PBE o xl#) A&8 oe A
Z3IXTE o1& AnkEQl ZAIX2] Wl wie} g4, £33 1}
e AX us BYsid BanIZog BEsIUTh

7. 919 FERS} AR FHulo) PAS-alcian blue BEE0IZA Gl
9] SER AR WM HolQ) WS DAY 9

2 41T % 527 ARSI 1 % schiff Soo) 1027}
A3}3, sulfurous S0l 287 AHS £ Yukso) Wl
2 g49 298 BYS A U 2esll dspngon
Bolo) JNATE BABIGCH

8. AANS NZY A4 &8

H St 2t FEE 200089 HEAXY 108129 thot
AZE ol8dle] HAMSHIE BAGIAT: BAQN Mz
AFE 2 20 EHoli HaRdo] 29 HoE Bsken|y

AlCF {visual field)Z XEHEIN SHEINIT).

3. EARE

RO ZIk= SPSS programg 0]8310 2} UEZO BT
3} EEPRE T8 1, Mann-Whitney Rank Sum Testol 0J5}
of p<0.05 $FolX RAHES HEBINCH

2 3%

1. Z42) A5 Al A8 B 92 gastrin, histamine 4] £}
A9} RERY AR BeE) Hol Wl

o)Al AFT B U gastrin A Z9) S 976+
142 7R0IR 2L, FE] 6F RXIF (ST 36)0141= 128.0+159
NoIRtal, YEH 65 MAIT (GB 34)ollA{E 1057+13.90|U42.
W, SUR+ABH 65 HRIF (ST 36+GB 34)0llAl= 135.6+19.8
NE Bdel AR Al |Ysk BrkEe B 4+ Uk
Histamineo] 1% 0@ M Z9 BABAT (density)= HiktH
o ZE UE oA ZA8A UEehdTh (Table 1)

Table 1. Change of immunoreactive gastrin and histamine cell
density in rats treated with acupoints on ST 36, GB 34, ST+GB 34.

Gastrin Histamine
Normal 976142 ++
ST 36AT 12804159 ++ +
GB 34AT 10574139 ++ 4
ST 36+GB 34AT 1356198 ++++

+ 7 Weak immunoreactive density, ++ : Mid mmunoreactive density, ++ + : De
immunoreactive density

& .
A
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Fig. 1. Mucosal epithelial cells stained by PAS-alcian biue in
body mucosa. 14BN, noimal group (Bwesks). 1485, ST 3% acupunclure lreated
group (bweeks). 14BSG, ST 36+GB 35 treated group (Bweeks). Labeled PAS-positive
cells were found in surface epithelium of corpus of stomach.
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HE YYE olyY - fRE

PAS-PB Ay F4E] 65 AT FSUL+AEH 65 A
Aol Agt Fabaoll 510}01 PASS} PAS-ABO{] gag 9 AE

o] Fut FHYIlE Bl HFEL Y Jauiso|glon, 99 f&2
& Hut FHMuoM = *c}tr—_‘ED} orst S5 vjoks MY
ggoldct (Fig. 1).

Z4e] XT3 omeprazole FOFO YatThE WA w12
gastrin, histamine X9} 9] RERS MEY HHEY HAH
¥3} dlw

AFHN WY 91 gastrin M I = B4 1, 3, 65 A
ATollAl R=7108 JABAE  BolEx] SUI6IKI
omeprazole 1, 3, 657 T 9A] 27|17t} ABBAE Hol
HA E716I%CE (Table 2). F4kE] 65 =dF9 =
FoZ9 g9 JFABIYCE Histamine cell
densityE 8|15} BH F42] 1, 6F X7, omeprazole 13 5
of FollAek 57181JT} (Table 3).

omeprazole 15

Table 2. Change of immunoreactive gastrin cell after 1, 3, 6 weeks
of treatment on ST 36 and omeprazole administration (1mg/day).

1 week 3 weeks 6 weeks

Normal 976 + 142 101.1 £ 121 103 + 14.1
ST 36AT 1072 + 172 130 = 122 1291 £ 113
Omeprazole 1281 + 171 1280 + 159 1314 + 183

Table 3. Change of immunoreactive histamine cell density after 1,
3, 6 weeks of treatment on ST 36 and omeprazole administration

(tmgjday).

1 week 3 weeks 6 weeks
Normal ++ ++ ++
ST 36AT +++ ++ +++
Omeprazole +++ ++ ++

+ ; Weak mmunoreactive densdy, + + . Mid mmunoreactive density, +++ : De

'mmynoreactive density

Ao

—

Omeprazole 1, 3, 65 FoiTolAe 9 MRS 728 &yl
Fuyulola] Zatol vlgled PASS} PAS-ABo| 8%, k&
ujokgt HHkgoIACt (Fig. 2).

R R Y
o S Y T,

3

3 \ Wf«&"@ ?r

168N

Fig. 2. Mucosal epithelial cells stalned by PAS-alcian biue in
body mucosa. 16BN, normal group (Bweeks). 16BO1. omeprazole treated group
(1week). 16BO3, omeprazole treated group (3weeks). Labeled PAS-positive cells were
found i surface epithellum of corpus of stomach.

Zye) e} A2 e F S4E) A3 Al a3 B g
gastrin, histamine MES} 919] HERS AR BWEY HY

Ha}

4zl

2} Zul A14Q! common peronial nerveE HTtgH

ETY gastrin HH H4 A X & 86.0+11.2 /NE HAKEY
109.7£165 /BT 2231 2L, AT F4EIE 65 X
3 BT (Control+ST 36)0lA1= 942+113 70 i R0 B3}
o} 2813 £71& HSICt Histamine cell densityol A & # 2
T aksIRiCt (Table 4).

Table 4. Change of immunoreactive gastrin and histamine cell
density in rats treated with acupoints on ST 36 after related nerve
section.

Gastrin Histamine
Normal 1097 = 165 ++
Nerve section 80 + 112 +
Nerve section+ ST 36AT 942 + 113 +

+ ; Weak immunoreactve density, ++ . Mild immunoreactve
immunoreactive density

density, +++ ; De

A E S FRist thEZT Y tHEZ+EYE] 65 AR]FolA
E ByTol visled 9 AR Hut Fuduol 9 SRS 3w E
HalulolAle PASSE PAS-ABY] 55T F4HEK20IAC} (Fig. 3).
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DS 7 AN ; P
18an - '1850 ;-‘ " :“.g:" L 18503}, SA ";" ey '..

“ . . R T e N R R S AL PR UL S

Fig. 3. Mucosal epithelial cells stained by PAS-alcian blue in

body mucosa. 183C. nerve sectioned control group (Bweeks). 18BCS. nerve
secton + ST 36 acupunclure treated group (Bweeks). Labeled PAS-positive cells were
found In surface epithelium of pyroric gland of stomach.

1A

el AR e Sl LHQ—J TECHE JBES 21E 29
=g ~xly DHQ']Z)J BF
3l W ESAFE 7AUsHA ZoS tA171H, aole] A &
ol L 2EASE F981H E7RIINY. £4e]9) "'wm
&, #old AZQWIe 9 288 S7MKIIIH, 1 &g /1A
e F9 ANFF BEo] Yok BagAnt’. =3 & g2 &
219 IUF A1 A=2 EF gastin L E |5 #
SAIA Y4 2H1E FATIE ACE Bol, 1, 3, 65 21219
A=7124 daglo] sYet S0E VBRI, Fd2l 79 A
wi41d ot 2ol a7} LiEhdTial Bt

E Ag9 dF BH2 48] A7 A=ol A= 717
&Y glo] EF gastrin 559 ZA4E Yo o oA HA
24413} 2hlol HEHE mjXl= gastrind} histamine cell, 72| 1 £
A B9 mucin § HFHIUY ZAHASE HlE dO7)
Aol it Faoltt weii] & Agloliie EF 9 Yol
A4t BHIE Al=6he gastrin 2ol 8k DXl gastrin cell,
histamine cell?} Y& Huto] Yel&d ol 71ddl 538 &
gr2 R mucin®] HEE U HUOM, ZiEst 4t Bl o
AAQl omeprazoles TGS S4219 319} 1)l
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42 A7) A=0] 87 49U RNz W Bl vjXle %

Gastrin® 94} Eo|E A=dle SEE0Z 9 Hug
oxyntic region#} FEHY BFL £Fd IALHCE FEE 1)
Zth. Gastring Fo18)H histamine KA 7} 4 S=o] Hofl
A histamine®] W&EE A=56HL, HA oA 4 BR1E 718t
). 9141 2019 BRE o X AEEES 0183 AT
A] gastrin, histamine®} acetylcholine 52 2|4} FEEZE ¢
e, oldst BEEES HHolla FHgL 2ulE A=dict
B QAW $EEQ gastrin® EF Y A2 HulolAe T
2 m]olA] nitric oxide (NOYE Wi7HE 3ol HA9] WMol F1
U, SRR HuloliE S8 ¥t Yol BETH

Mucin® {2k Hulg] Melaks Yol 7180 EQ3t F&k
g n[XjH, gelE 3= BARYO] & Hll izl E 745
o] A, 9] Futo) FAZ BH|ghe AEE THADY HH
Az Mau]o) HHNET BFoh, ol2s F SFY HHAM
FollA 2ilgle 2Ae 9 Futd 4elgly Jisd AlE U
ERACE. Q19 RoE KB SRR, J2l1 MUt EHAw
o Maiu Fut A5 a9 ATl Gyl xlol7t /U
&l ¢ ZHollA] PAS-alcian blue 0)5@ g ol 158
ol e AE HudzE BNoZ, ZHyme e #d ol
gEe 22 UER (BHEUAIE)E PASH Haxlel Hao
2, THMT 1lE ool HAME (mucous neck cell)ojjA]=
PASS} alcian blueo] Q5 QHAHOZ FagC?.

B AYZ4uE 4nEY A8 WS gastrin cell2
UEH 65 XR|TolME HEE HOlA AU, FHE] 6F
AR F4E+AER 65 HMXTZolke FASHAH E7HER
T} MBS histamine cell2 T E MRITollA] HEE LUERIS
o, B3] SAE+YEH 6F XR|TolA 71E 2 HEE LER]
T}l PAS-alcian blue 242} mucosal epithelial cell®] density=
pylorus B0l E4g) 6F MX|Fo {FAs Halrt AT
et EE gastrin SEE E01F ZEGHE oI S
2] Q4 Bu1E EXA ol w2t AFT gastrin cell@ &
7W71A Bohe AE & 4 Ak EF gastrin ol S F
4219 EIH= AFE 71743 A7 Qo aEh walw
£ gastrin M Z &= X=7[70 ARUEAE HolHA JF9siAH &
715ict. ol g Halg FAHO R vlusl] Ll ZEs
At 2] P01 omeprazoleE Y 713F 22t Fo5IH:. &
oAl Z42$ SHEHI R OFE (antisecretagogues)?! omeprzole
g WNHoF B 4 BHl7t A&EH0E AHHEE
FEE gastrin ME7} AFEO B F ol S gastrin A%
9} T (hyperplasia)o) QolLlil, I gastrin®F (hyper-
gastronemia)o] S EECF”. OmeprazoleZ £0{51H AR HA)
9] H+/K+-ATPase QA Z 2141 247} HHSIA AptEo] 9
W £3} (neutralization)7} Qo ojzish 9 HEl, Edl 7
H4}ES (achlorhydria)2 ¢} W04 E£2} gastrin A 22} HELE
ZH51aL, Y18 hormoneQ] gastrin®] & =T & dAX6IH &7}
AZIERY. Aloll Al omeprazole 45 F0igh & 9] Huto] Ha}
E }ESH dl, omeprazoleo] 9510 AUl F4 Han & HH
CIF9] 2471 UKL, omeprazole FHE ST 8 F 15¢ &

o

ol B 2oy BHY HEo} i £FEE FASH, &
Tt omeprazoleQ] Fojofl Q5] Yl 2u|9] ZAE JUBLEAM
Qo) pH7} Z7HE10) o] el 1ol M (viscosity)E 2
AAIZITF, i3} omeprazole £ Z ethanol 3} HClol 98 &
TF & Hubo] &4 A9} Q41 1) AR Z Q18 9 Huke)
HSE 95l dFN0] Fr1-Ct). & 480l omeprazole
£ 1, 3, 6F 217} Rl 23 AFB BHUES gastrin A E
AA} SA5H E7151.20, alcian blueo| EARE AR MO
"ol Z717F HEFJUTE A4 Bul7t EEIA RAIE 2244
AW &3} (neutralization)7} YoIL}L, gastrin Al E7} HEkE o,
% hormone9] gastrin®] FH BT E HAGH S7r=E"
omeprazole?] M= HHAE HULIY fol hd FEe
gastrin M Z7} H k5] 1L, alcian blueo] FAFE LMY N9] H3]
7t dojuke ASE ROt &4l EAE Aeiske common
peronial nerveg& ISl F UER S H4E19 8F gastrin =
T #1379 Zo] Zake) 29 Al 4149 common peronial
nerveE AT R TY gastrin HE FM MiE & R
o} Z45IA 2L, tiRTol E4E1E A8 F S tjR Tl vls)
o 23184 &7k

i & 79 B B A ANE S8 B €3
gastrin & 249 H4el e YRS gastrin A X9 &
71, & Hujo] S4H00] GAY T4 AN MY &
7} € BAlol 4o YT Yeld, TAHASIH | HIlE
A BTl JEE Fe ALR Holn, BY FHE Ql
e & e olHS H4el9 53 dRE AFASE e}
= TE AE0] AUS ALE AIFETt

a4 &

E4el9) F717 A=F0] ZAHASE O Z LAFdoll vzl
ske BESY| ko] 9 HENIME W 9 Hate] HHol Hsl

=
g BET v Bdele AGRES gatrin MEE RASH S7M]
714, o Hute] SEENY) dNE T HEEY0] STMIA

11}.

ZAHASHE Hsl= A=7I00 AEH S HeH,
AF AEolMe WIE HOA| 2o} BolA vigog Adg
& UReH, BE AllF e 2o Fol AT vkt
olalo] Zag FEHIEE Hidgl= AFE deld, =23uY
SHEQ1 HELE Futle H4HRNIE ETAPIE ALE AlgEnt

Ao 2

Aeishl duisked ] Aol sl d+E
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