gk retslz] AR2E A5E(006d 109)
The Journal of Korean Acupuncture & Moxibustion Society

e
=

4 A

QoA o) X mazt

¥ o * * * *k * = kKK
PPE - RAL - ARV - ) FY L MATT - ABF - 23T

(d

ECEELER LS S E R

REEIE IR E LR

—{ Abstract -

Therapeutic Effects of Electroacupuncture on
Cholecystokinin-octapeptide-induced Acute
Pancreatitis Models
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Objectives @ We examined the effects of electroacupuncture on the cholecystokinin-octapeptide-
induced acute pancreatitis in rats.

Methods ' Rats were administered with 75¢g/kg cholecystokinin—octapeptide subcutaneously three
times (1, 3 and 5h after shaving) for 5days. Three days after finishing cholecystokinin-octapeptide
administration, high frequency electroacupuncture (100Hz) and low frequency electroacupuncture (2Hz)
were applied to acupoint equivalent to ST36 (Zusanli) for 7 davs. The author determined the pancreatic
weight/body weight ratio, the levels of pancreatic heat shock protein HSP60 and HSP72. The author also
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experimentally induced pancreatitis.

the animals treated with electroacupuncture.

Conclusion

assayed the secretion of B-amylase, lipase and pro-inflammatory cytokines in serum. Repeated
cholecystokinin-octapeptide treatment resulted in the typical laboratory and morphological changes of

Results : Eelectroacupuncture significantly decreased the pancreatic weight/body weight ratio in
cholecystokinin-octapeptide-induced acute pancreatitis, increased the pancreatic levels of HSP60 and
HSP72, and decreased B-amylase and lipase levels in cholecystokinin-octapeptide-induced acute
pancreatitis. Additionally, the secretion of Interleukin-18 and tumor necrosis factor-@ was decreased in

These results suggest that electroacupuncture may have protective effects against
cholecystokinin-octapeptide-induced acute pancreatitis.

Key words : electroacupunture, cholecystokinin-octapptide, acute pancreatitis
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4) Western blot ¥4

AL 002M Tris-HCL pH 7.3, 0.15M NaCl,
0.1% Triton X-100, 1mM PMSF, 4mM benzamidine,
5mM iodoacetamide”t 38 ice-cold bufferd] @
gARY 73 94 15000mmlA A
T gwAe st 10% SDS-PAGEZ #719%
stgtl. 2 & Nitrocellulose papero] transferdtil
59 skim milk® 1A1ZF blockingAl7! & HSPE,
HSP720l wigt AlE 1A7Hs< Hastsch 242
o that 22 &AE 3087 A8kl ECL detection
£ (Amersham) 2.2 2#Histich
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6) Enzyme-linked immumosorbent assay
(ELISA)

AEZEHAER AFL ELISA WHie ALg3ige
¥, %well platecll A duplicate® A3 zH A

FEAAEAY digk 9FE A4 lug/mlE PBS (pH
THZ A8l 96well plateol] 100u0% Y3l t}e
4TAA 1242 59t A3t o plate® 0.05%
Tweenol £§¥ PBSZ AAF th& 1% BSA, 5%
sucrose, 0.05% NaNs;7} X3g PBSZ 1A17HE¢H
blocking3tith. 2 W& AAY g AAS Asg
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AH&3te] Ztzhel Ao A gatqitt
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tHP < 005)(Fig. 1).

2. Eoll 2[gt HSPs &tad Bis}

AAX g ¢ HSPs® WHALE Lojry]
st #&g #AgolA HSP60# HSP72¢8] &%
WgE zAHIch OCKE 34 A%de w28 ¢
AUz AT s HSPS-J 23
A28t 3 3 A5E & £
Tl H& HSP60} HSP724 o] 3 s
53] wHlE AP A= os) HSP72 2dFL &
AstA F7H A cHFig. 2).
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F4 439 94 2ddA A9 NzEAE
ol y] Y5t o F FA AFAY A4 A
FEA F 3R lipase® FAE A3 lipase
o] &2 12-o-dilauryl-race-glycerol-3-glutaric
acid-(6-methylresorufin) ester?} lipaseo} <J3 12-o-
dilauryl-race~glycerol3} glutaric~ (6-methylresorufin)
ester2 EaH 3y, YA SAeEolA glutaric—(6-
methylresorufin) estere glutamic acid®} methylresorufin
o2 BygHu g oy gHEo A= methylresorufin
€ o8¢ HAREE FAs wasgrt Fig. 4.
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Fg. 1. Hfect of dectroacupuncture on the pancreatic
weight/body weight ratio(p.w./o.w.) in cholecystokinin-
octapeptide—induced acute pancreatitis. Groups were
treated as indicated in the experimental protocol.
Means = SEM for 5 animals are shown.

* P < 0.05 compared to normal group. oP < 005
compared to control group.

1 2 3 4
<« HSP 60
<4 HSP 72
—_— < f-actin

Fig. 2. Effect of electroacupuncture on HSP&0 and
HSP72 expression in cholecystokinin—octapeptide—
induced acute pancreatitis. The figure depicts
representative Western blot analyses of protein
lysates (20ugflane) from the pancreata of rats,
showing the expression of HSPB0 and HSP72.
Lane 1, normal group; fane 2, control group; lane
3, acute pancreatitis+100 Hz electroacupuncture; lane

4, acute pancreatitis + 2 Hz electroacupunciure.
* HSP: heat shock protein

a4 AZYELA AP AzF

amylase (lU/L)

B

CCK - + | + +
100Hz  2Hz

Fig. 3. Effect of electroacupunciure on B-amylase
serum level (IU/L) in cholecystokinin-octapeptide—
induced acute pancreatitis. Groups were treated
as indicated in the experimental protocol. Means
+ SEM for 5 animals are shown.

* P < 005 compared to normal group. oP < 0.05
compared to control group.

2000

CCK - + + +
100Hz 2Hz

Fig. 4. Effect of electroacupuncture on lipase
serum level (U/L) in cholecystokinin—octapeptide—
induced acute pancreatitis. Groups were treated
as indicated in the experimental protocol. Means
+ SEM for 5 animals are shown.
* P < 0.05 compared to normal group.
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34 473G 72 T8 3% 7128
A 4FAH ATEAHEZQ IL-18 Fujzke 83
oA ZA% A3, CCKAl 93 w2d 34 A%
o] 174 + 037ng/mE AA79 012 + 0.13ng/ml
2o 104 ol FUksiE Y ey s AP A
P73 ANE AF AYFe 27 032 + 0.16ng/
, 098 * 070ng/mE thZZo) v 94 A
A2 A HFig. 5).
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Fig. 5. Effect of electroacupuncture on IL-18
secretion in cholecystokinin-octapeptide-induced
acute pancreatitis. Rats were trealed as indicated
in the experimental protocol. Means+SEM for 5
animals are shown.

* P < 0.05 compared to normal group. oP < 0.05
compared to control group. .

A9 3960 + 11.87pg/m¢ EH|FR} F7HE
ou, mHIE AR AYFH AUE BY YT
Ne 4 4171 + 718pg/m/£ 4450 10.15pg/m 2

#AasE 2%E RUHFig. 6).

AT 2EY2ge) BAE goprr) S A
A3 5 AYFZ g F A AxEA BUN,
ALT, AST, LDH)9] #3}8 #4814tk Table 19 1
el uke} Zo] ALT, AST F-A& drhE Wslg ®
o]z] @& ¥l BUN# LDH FX& tlzae| H|s)
44 227y AE AF ZAF5T4 oA
QA #FAEAE B3] LDH A€ ANE AW A5
ZolA @A TAHUTKTable 1.
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Fig. 6. Effect of electroacupuncture on TNF-a
secretion in cholecystokinin-octapeptide-induced
acute pancreatitis. Rats were treated as indicated
in the experimental protocol. Means+SEM for 5
animals are shown.

Table 1. Effect of Electroacupuncture on Blood Biochemical Parameters in Rats.

Normal Control Electroacupuncture(100Hz)  Electroacupuncture(2Hz)
ALT{IU/L) 4967+1.53 31.33+3.79 3R674058 42004265
ASTIU/L) 146.67+45.36 14567+31.50 14967+802 132.00£125.86
LDH(IU/L) 1383.67+243.82 2750.00£224.33+ 1810.33¢574.030 1484.00+56.000
BUN(mg/dL) 23534329 26.50+3.36% 1493:1.880 159740570

Means+SEM for 5 animals are shown.

*P < 0.05 compared to normal group. o < 0.05 compared to control group.

62



4 AFEedoN 43 AsEy -

Ta2RE Hrishy] Sdg s8] ¥
Yg, HAIZdde ALHY 954 5FELEA yeast,
carrageenan, 18]3 Complete Freund's adjuvant
(CFA)S 22 €54 FEE F9T FEREAN
el mol Ag A7t APz AP

Zhang §7¢ AT7ZAe] oJetH AWE HAR
FL carrageenan %A BE€ A AlFed =
Z Hg9 EAS(superficial laminae)olAl Fos
expression®l th¥ opioid ¥]2]&A A ZHE 23
Eipii=a

Qe &, B, A L4
714e o gaAA gx Yoy,
CCKE AolAgozyy Rusle] wdssa

:“_l.,
o
o
B>
He
=
i
R}
y
o
rr
P
o
il
®
5]
2
fd

CCK 28A< ceruleine] 4 AFEE =8 F
Qom® D ele1xd CCKel F7t ceruleind] 93
458 434 dANP 0 st =8 OCK
F8A AgAE A9 34 HFE Ao ¢A
g AFe nd £ Qu”,

B oAFoA Azle A FAATA
B3ly] f8ld CCKE #=¥
'E?J (ST36)°ﬂ X}%lt& a3

Z4E(S30)e A2 BF Ao S
2 ol&5E A¥EA, AEH2Z §58 WIAH
3 AR XNz &z olo)® o)z A
S BojAAS BT, B4 AEAYY]
e AT,

CCKE =% 34 #A89e 71 uxg #43
o] FAE A4 WA A vs 15w E Ft
3= oz geAd QU AAATS we AY
9 HFFAs 47 AFE oA gL gz

AZTEA 2o ZAH(Fig. 1), WA AF3el H
o] f94 A ZadgAY. 53 AxE AY A
ZEEgs s AR ASTl 98 aE 09

i} o)d3 Ar: AFL FHAFE A5 /&
A 288 F Y& dudt.

Strowski~ & cenﬂe1n°i WEE‘ :’"‘* A3 8
CCKol g8 458 34 #HFhA HSPsel 4
7} Zaste A& B, AR HSPsdl
7b & AS cerulein 54 84 AFES €2
7] 2o HSPs7t 4 A%EE dAs= %‘—

ko
IOO,hr.?‘J;}”,._&

98¢ s AAYS Tk HSPst ATt 3
4& FAEd ofF FoY q¥E v, Al%a
EEH oy F7)A Bgd 2B 2 o3 2d

o] 27 RPN olare) AsE 1Y w, HSP
SEEAY EA7 CCK #EA 4 #HALEA
Azl AREE ZaA7EEn 44 & gtk
a8y HSPsE diR-® falldt 4% st wxd
t}. 2322 HSPse A4S HIA8S dod|A &
7 Z7N7)E Aol AT, B AFoN 59
=9t #Ed ol CCK F4d o8 #F==

Aol HFAA HSPe0 HSP72¢ ¥ W3
zA8 A3 A AFE F 42 dEdd
HSP603} HSP729) w@o] AAS
gt} E8 HSPRe A¢ ¥z HA (100Hz)A
A& =718 FAstgth ¥F HSPEOF} HSP729
g Wal J1A Q77 FEEHoF & AR AR
e}

v FHAde ¥F AL & F e
—amylase® B4 AFGol AT F 2-12A% U
o $x7} 2749k aga 1 FAE

ot ol

I

A5 AgFololy nAEE Fxte A9 &5

Az FA9 AE ALY #FE FAHY F ok
A

Jelv 8% Banylases 34 AFD) Yol 2B
o Q8 7Eol FA QAo Frshe A
2 ged 99, & QYR 94 A3Ee §

A7l gz Y dRFdA R 10871 9
= z72 pgod e ANl "3 =7
X 2% o4 glE AdAEARE JeERdTh ol
= AR AFL 2G4 o8 32 F de b
amylase FAE 29 F ASS AT

Z lipase® dii-¥o] A2 acinar MFONA
":‘3151“1, FAAAG] Do 4-8AES
lipase 37 718k, oF 4ANT Fofl A
ol27 @t} lipased HIAAAY F7he 8YA
1497+ §As0), AR F7t FA7L RAHE
7\7+e} B-amylased) wis) ZA7] wiFe] 34 AFD

63



“The Journal of Korean Acupuncture & Moxibustion Society Vol. 22. No. 5. October 2005

HimgeAEEA o fusite Fgo go
%’d"é‘ql"i lipaset B-amylase®t 22 Aoz
FA AL $2AY dzTAN Frhiged,
ARoz A2 aFAHE A=Y

QA 71#e) 715N organic dysfunction)E &
ke AAA GF-8{systemic inflammatory response)
< A 4% AEEAEZ(pro-inflammatory cytokine)
o Bujd] 93] wisjde. F23 A 4FAH Az
AE49 IL-1B+ prostaglandin E2 A4 f&o ¢
8 2Ede FE81q FFA 3FF FEE A3
W, AFFAZ o]FA 3l lysosomal enzymeS ¥H]
o £ 34 EFTE ASE] inflammation
mediatorE 43 AEEA PHE fEPh
TNF-oE 2 ¥52 [L-1BE §:5% 4 gon,
3F7Y 3 A& £73813, superoxide P4
o il

A3 2 93¥oz FA AFPAAN A 9
AXEY £49 TNF-oF IL-1Be 71#9 7]
g ufsted a8 A4S g FAAR
dozl b FERDA o2 NTEHE
5o 370 BaHgler, H2 AddA A
Z4 NTAEA At F399 g3l 2
#gEso] S AT F o E AT
A A9 iz A8 Z7iE IL-189 TNF-a
o o] MYLR AFE F A #4¥ A= B
A WA xe] gz Ao 93 AY Aoz
Aztee,

vpAgte g A A=2ow QU HIPFE
g2ol o7 A wsll Ay
kg Yolry] Hslo HF 2
F AFE2Q BUN, ALT, AST, 18]z LDH

o oR ol ol
1o o oX oXx

o ol o oR wugl

N
X
2
=)
0
o L
2 -y b 3o [

o =T VI - R o [

A#®A ALTS ASTO FAl= AP Fole
ZHA) gt 2318 A% 71%S FHE § Q)
BUN# 259 &4 AEE A8k LDH A&
A ARZTNA dzate] vF] fFodA ZAHY
AF Ao g aHE AY & Ik

AEHoz, B JdFddre el HSPeOH
HSP72¢] 2& %7}, B-amylase, lipase®] A, IL-18
o} TNF-a #4] Z2E Jeld AS #dasiezy
4 AFY Ao AHE /K& 288 & o
T TAE AFEER LA Ak a8y o
o g ALAHJA oS FAF 71d dF Fo] WL
g Ao Atgd.

64

V.2 &

2 AFdae 34 #7390 g AA 53
g dol¥y] $J5td CCKE2 #=¥ 34 A3YF
2 mdox AFHg nFoe AIL NPF F
#3Zel TAWE, HSPe0Z HSP729) 2d%, B
-amylase$} lipase®] ¥u]%F 2 IL-189 TNF-a &
vz W3lE A 29 gdgn 2L ZEeEg ¢
o} '

1. Ax AZFE CCKE 58 44 dxTd
vjg) AN EFAC o HZFAL ¥LE
oA A ZAEAF

2. AR A3F7 L CCKE #58 ¥A dzTd
vla) #73e] HSP60Z HSP72¢] #Ha#S «
94 A F7HA A

3 AR A2FFL CCKE 5" ¥4 d=7d)
]3] B-amylased] A S K4 A F4aA
At

4 AR AFFEL CCKE 58 A dxTd
] &l lipased] A4S #FaAZh

5 A AT CCKE #59 ¥4 d=xF
v IL-189 TNF-a9] A4S &4 o
ZAANZ

-

VI. Za&3

1. BHEEE RE - ETRCEEER. M-S,
iit. 1980 ; pp. 58-67, 75-83.

2. Song JJ, Park GY, Kim KJ. 3z} w8
29 8% J B-endorphin, ACTH ¥
Cortisol &l v]x]:= 98 The Journal of
Korean Acupuncture & Moxibustion. 2003 ;
20 1 117-130.

3. Zhang SP, Zhang JS, Yung KK, Zhang HQ.
Non-opicid-dependent anti-inflammatory effects
of low frequency electroacupuncture. Brain
Res Bull. 2004 ; 15 : 327-334. ,

4. Kasahara T, Amemiya M, Wu Y, Ogucht K.
Involvement of central opioidergic and



B4 A39RgoA A3 Agay

10.

11.

12.

13.

14.

L EEE Wy

nonopioidergic neuroendocrine systems in
the - suppressive effect of acupuncture on
delayed type hypersensitivity in mice. Int J
Immunopharmacol. 1993 ; 15(4) : 501-508,

- R EHEAEC BRY B ERETS

o wAs
1987

P AHTRING e

. Al &R RHRRERE, NE, B,

pp. 383-383, 1981.
Wzl © HARRISON'S 4
3, HE, BASBAT. 1997 ; 1636-1643.

. Lindquist S. The heat-shock response. Annu

Rev Biochem. 1986 ; 55 : 1151-1191.

. Welch WJ. Mammalian stress response :

cell physiology ; structure/function of stress
proteins ; and mmplications for medicine and
disease. Physiol Rev. 1992 ; 72 : 1063-1081.
Otaka M, Itoh H, Kuwabara T, Zeniya A,
Fujimori S, Otani S, Tashima Y, Masamune
O. Induction of heat shock protein and
prevention of cerulein-induced pancreatitis
by water-immersion stress in rats. Int J
Biochem. 1994 ; 26 : 805-811.

Otaka M, Okuyama A, Otani S, Jin M,
Okayama A, Itoh S, Iwabuchi A, Sasahara
H, Ttoh H, Tashima Y, Komatsu M,
Masamune O. Differential induction of
HSP60 and HSP72 by different stress
situations in rats. Dig Dis Sci. 1997 ; 42 :
1473-1479.

Wagner A.C, Weber H, Jonas L, Nizze H,
Strowski M, Fiedler F, Printz H, Steffen H,
Goke B. Hyperthermia induces heat shock
protein expression and protection against
cerulein-induced  pancreatitis  in
Gastroenterol. 1996 ; 111 @ 1333-1342.
Grise K, Kim F, McFadden D. Hyperthermia
induces heat-shock protein expression
reduces pancreatic mmjury ; and improves
survival in necrotizing pancreatitis. Pancreas.
2000 ; 21 : 120-125.

Lee HS, Bhagat 1., Frossard JL, Hietaranta
A, Singh VP, Steer ML Saluja AK. Water
immersion stress induces heat shock protein

rats.

15.

16.

17.

18.

19.

60 expression and protects against pancreatitis
in rats. Gastroenterol. 2000 ; 119 : 220-229.
Rakonczay Z. Jr, Takacs T, Mandi Y,
Ivanyi B, Varga 1, Papai G, Boros [
Lonovics J. Water immersion pretreatment
decreases pro-inflammatory cytokine production
in cholecystokinin-octapeptide-induced acute
pancreatitis in rats : possible role of HSP72.
Int J Hyperthermia. 2001 ; 17 : 520-535.
Frossard JL, Pastor CM, Hadengue A.
Effect of hyperthermia on NF-B binding
activity in cerulein-induced acute pancreatitis.
Am ] Physiol. Gastrointest Liver Physiol.
2001 ; 280 : G1157-G1162.

Vissers RJ, Abu-Laban RB, McHugh DF.
Amylase and lipase in the emergency
department evaluation of acute pancreatitis.
J Emerg Med. 1999 ; 17 : 1027-1037.
Norman J, Franz M, Rikker A, Fower R.
Rapid elevation of pro-inflammatory cytokines
during acute pancreatitis and their origination
within the pancreas. Surg. Forum 1994 ;
XLV @ 148

Norman §, Fink G, Franz M Acute pancreatitis
induces intrapancreatic tumor necrosis factor
gene expression. Arch. Surg. 1995 ; 130 :
966.

20. Fink G, Norman J. Specific changes in the

pancreatic expression of the interleukin-1
family of genes during experimental acute

pancreatitis. Cytokine. 1997 ; 12 : 216-221.

21. Kayser V, Guilbaund G. Local and remote

22

modifications of nociceptive sensitivity during
carrageenin-induced inflammation in the rat.
Pain. 1987 ; 28 © B-107.
_Larson AA, Brown DR, El-Atrash S, Walser
MM. Pain threshold changes in adjuvant-
a possible model of
chronic pain in the mouse.
Biochem Behav. 1986 ; 24 @ 49-53.

induced inflammation :
Pharmacol

23. Winter, Flataker. Reaction thresholds to

pressure in edematous hidpaws of rats and
responses to analgesic drugs. J Pharmacol
Exp Ther. 1965 ; 150 : 165-171.

65



The Journal of Korean Acupuncture & Moxibustion Sorciet'yHVol. 2. NQ. 5 October 20(5

24+Thomson JC, Render HR, Ramus NI, Villar

2.

26.

66

3L

‘HV, Rayford PL. Cholecystokinin metabolism
;‘fina;'manhand dogs. Ann Surg. 1975:; 182 :
496-504. ,

Grace - PA, Poston GJ, Williamson RCN.
Biliary motility. Gut. 1990 ; 31 : 571-582,
Plusczyk T, Westermann S, Rathgeb D,
Feifel S. Acute pancreatitis in rats : effects
of sodium-taurocholate, CCK-8 and Sec on
pancreatic microcirculation. Am J Physiol.

© 1997 5 272 1 310-320.

Taniguchi H, Yomota E, Kume E, Shikano
T, Endo T, Nagasaki M. Effect of T-0632,
a cholecystokinin A receptor antagonist on
experimental acute pancreatitis. Jpn ]
Pharmacol. 1997 ; 73 : 105-112.

Evander A, Ishe I, Lundquist I Influence of
hormonal stimulation by caerulein in acute
experimental pancreatitis in the rat. Eur
Surg Res. 1981 ; 13 : 257-268.

. Vasilenko AM, Kirllina EA, Sarybaeva D.V.

Prevention and correction of stress-induced
immunodeficiency by atrial electroacupuncture.
Patol. Fiziol. Eksp. Ter. 1989 : 21-24.

. Rogers P.A, Schoen AM, Limehouse J.

Acupuncture for immune-mediated disorders.
Literature review and clinical- applications.
Probl. Vet. Med. 1992 ; 4 : 162-193.

Wu B, Zhou RX, Zhou MS. Effect of

37

_-acupuncture ‘on -interleukin-2 level and NK

cell .immunoactivity of peripheral blood of
malignant tumor patients. Chung Kuo Chung
Hsi I Chieh Ho Tsa Chth. 1994 | 14 :
537-539.

Zoltan Rakonczay Jr, Em Duda. The anti-
inflammatory effect of methylprednisolone
occurs down-stream of nuclear factor-B
DNA binding in acute pancreatitis. Eur J
Pharmacol. 2003 ; 464(2-3) : 217-227.

Zoltan Rakonczay Jr, Bela Ivanyi. Nontoxic
heat shock protein coinducer BRX-220
protects against acute pancreatitis in rats.
Free Radical Biol and Med. 2002 ; 32 :
1283-1292.

Dobosz M, Hac S, Wajda Z. Does nitric
oxide protect from microcirculatory disturbances
in experimental acute pancreatitis in rats.
Int J Microcirc Clin Exp. 1996 ; 16 : 221.
Nagy I Pap A, Varro V. Time-course of
changes in pancreatic size and enzyme
composttion in rats during starvation. Int J
Pancreatol. 1989 ; 5 : 35-45.

. Tietz NW, Shuey DF. Lipase in serum-the

elusive enzyme : an overview. Clin Chem.
1993 5 39 : 746-756.

Joseph S, Scott T. Laboratory Diagnostic
Tests in Acute Pancreatitis. J Clin
Gastroenterol. 2002 ; 34 : 459-462.



