W3 A7 3] A2 A2E
Vol. 2, No. 2, 2004.

Journal of the Korean Academy of Clinical Electrophysiology

IOIAIZZI|XIF0| STZ-RE T FHY HFUFH FEYO
OiXl= 2t

02

3 g O

(7%

T

0 g M

]

YA E4)
(B 71383t 28 84)

2

(FAWn 22| &83}H)
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ABSTRACT
This

study aimed at examining the effects of percutaneous

electrical

nerve
stimulation(PENS) applied to different parts of the streptozotocin(STZ) induced diabetic

rats on the change of glucose level and spinal neuron excitability. A total of twenty-eight



SD rats, divided into four groups, were used as experiment animal. Experiment group I,
the normal control group, was composed of normal rats without diabetes induction.
Experiment group II was composed of the rats without any treatment after experimental
diabetes induction. Experiment group I was composed of the rats with 2 Hz and 200 gs
of PENS to the acupuncture points related with diabetes for 20 minutes after diabetes
induction. Experiment group IV was composed of the rats with 2 Hz and 200 ys of PENS
to the parts unrelated with diabetes for 20 minutes after diabetes induction.

The results can be summarized as follow:

As for glucose level, the group [ showed no change within normal range, and the
group [ showed significant increase, compared with other groups (p<0.05). As for the
change of H latency, M and H amplitude, the group I showed significant differences in
decrease of latency and amplitude (p<0.05). As for Hmax/Mmax ratio, the normal and
other groups showed no significant differences in decrease of amplitude.

It can be concluded from the above results that PENS to the acupuncture points of the
STZ-induced diabetic rats was effective for spinal neurone excitability, in particular, for
those of the group with PENS to the acupuncture points. This study was conducted in
the period of acute diabetes induction, and therefore, further study should be conducted
in the period of chronic diabetes to research both acute and chronic diabetes.
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Ao, d&ed &Y FxH(insulin
dependent diabetic mellitus)®} &€& Y]
IR I8 (non-insulin  dependent

diabetic mellitus) 2o @ € 5 3]
CH(Pirart, 1998).

g ARz Aguyow AE
%7, 4 74, 454 S WE 94
@gg 23 AFA 2AIA

(quantitative sensory testing)7} Xl )\1
743 o] Alg®thBoivie, 2003). ©HE X
guog 7tz 2 SEAAAA @Eé:—li:_
AL, HebARS} Fub AL AAQZG-REd 9
ArL Fol E¥HE AVIALAAE A
(AAE 5, 19%). 1 & He e 298
ABAEARS Hriste DI
(monosynaptic reflex)Z ¢/FelA S48
% 22 TRAZHAUY ZHAle @l A
€59, Ia W5 744 478 A7AS
& o vehie F7RME gA8 A5
(subthreshold stimulation)& 7}3l9 =¥
HAYE 2Pt Burke 5, 1989). wakA H
Bhbks HEF, AsEY §9 AEEA
e AR A% < 1BY FE AF
HoR FAHde LR AHRHIT g
(Tarkka and Larsen, 1987).

Yng zAse Hod Az
ol Holu AZASE ol&ste W]
ATH2 U FH(acupuncture)d 3t
A, H <8 53, 5598 T 9¥H &
ofoll Alg-xo] $rHHwang et al, 2002
Sato et al, 1993). §3] Aoy A7AZ ¥
3 Ze £33 3L 8F f-endorphin
TEE SV A2 ¥9¥A ded
(Gersh, 1992), A A7|2F A] AFHILo

II o?x:

0 oz 279 WA olHER 447
7t AFie Aeg ¢2A UtHChen and
Han, 1992). =3 ZAIANZA7IAS
(transcutaneous electrical
stimulation; TENS)e]u 33X 4 A 7125
(percutaneous electrical nerve stimulation;
PENS)o| HA5olN WAG olugAY
endorphins®] #H|E F7HA]7]e Aoz H
15 ¢ tHSalra, 1981). &5 ZZY 4R
2 2ANZOoE ILF o]£8S =
& Adsa, dedd dig 9g=E
—’57}/~] ZItHTan and Bonen 1987). 32 &
7 Fre ded JEV1AE 7 &F
:—% 3]--‘5 Qo Z7tEh(Ploug et al,
1984; Wallberg-Henriksson and Hhlloszy,
1984, 1985). B-endorphin® &% F FH9
=42 EH4dPdAN 3 FFE S
€ ALz Hudtgor(eal et al, 199),
endorphins7} &% 7|7t 5<¢F H3lgA o A
EEAZ KUY, ol EFZ FFAA
2 oo U IFE e Aer &
2 F tH(Carr et al,, 1981).
meia 2 AFeME  streptozotocin
(6TZ) fr= FuUAME Aoz F37
ANRFE AT Y3} HIAE 23
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W@, &4, dELPEE) TiEE
A4 Q23 124 89381, SIZ %
T A 210t E FaiE § IAIA
A7NAFE A 42 IT, B=fE ¥
BEA HAAANATE HE @ MY,
BERE F ZF¥o] obd FHel s
A71A5E A& & NELE UFo 47
7ot #3Etgnh AR e 25+
1T, $& 55+10%E8 $x stgon, 4ge
1277 #7123t aPAES 2L A
A 425 4o

2. ¥Y9Y

1) BxRk

STZ(Sigma-aldrich,  S-0130, USA)&
citrate buffer(pH 4.5)9 =< 35 mg/ke&
B Wl 13 FAIstA 4843 ¥ FEAE
AN APt We 29 ok STZE
Fog wxE F ¥3o] 200 me/de o]
A WMNE e FHY FE3Y G
e 07, MFE Voo 4z 333t
At

Yo SIZE %o F 48A3} 3%, 65
AN Zzt 23 St FR2=AE E
F 3 Z(Roche Diagnostics GmbH,
Germany)E AHg3tel AWEES 6417 &
AN o TR AEYez ¥99 9
s =4 AT

3) HEbAt
Hubibe] 2H2HA08 gaino] 2,000 4,

sweepe 5.0 ms o|SUth HMIALE 7]£3}7]
A3t BFAFIH FuAF Fol A U
2 ¥ concentric needle2 WAo £H
S22 Adaden, AL €
oA concentric monopolar needleg ©]
&3t 5o ZAFE FIA AYso
A= & F Muo Hotg &33%oH, d
Z1AS e 1105 nAolUTh FH Al A
0] 37TE FABMEE F4 A EHE
°o]-&3t g BE3Art.

4) LoRIBHIIXNE

F AF A7|AF7](Daeyang medical
Co., Miyopoint SM-600, Korea)Z o] &3}
A A mMEe J A5E 32
37} e 4 (ST-36), FLH(CV-12)9)
HE si3len, FEol ofd #HAdA A5
NZ& -5 79 st BEH @
dol gle F9d A&t HaNAA
IATE A8 WAEsE AENEe 2
pps, WE7IZHE 50 ps, ABAIZHE 208 L
2 39 19 134 F 543 65 #8353
o

5) ALY

¥ A7 BE FAE SPSS/PCI00&
o]-&3td A3ttt 7 HetAL 343
o] wsgtd g fo4E AR 93t
o WEZA FAHEA(repeated measures
ANOVA)F ALFZAAE AASGT 24
Al §9%F a=0052 A HA}.
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W, =t

LHER SUTH(Table 1).

4 99EY YRUNE WEIY By
2] (repeated measures ANOVA)3Z+ Z }o)]
E 2 Hp<.001), A7) IHp<.001),
3 2447) 2 BELEE< AN BT
felsgon, AFARANI2H I, 1,

VT 2 I3 0, Ve §o8 Zolg
e gy Zefe gz2Ed I
% Bt 28 o AFTEY VT H
o i ¥ A5 M3y 8%

S

o]r:m a o]z,z_raq 7; e 73 sl FAZE Fo3A Al e AeE
Wtk BEel ohd ¥elel AZF Nze  HEHET
SIZ 5o 5 A&HoR F7he AL
Table 1. Change of glucose levels (mb/ de)
Pre 3 weeks 6 weeks
Group 1 106.29+5.53 105.29+4.42 105.29+3.95
Group II 258.4349.32 268.86+2.67 276.86+2.73
Group I 256.43+7.55 261.57+3.26 256.71+4.54
Group IV 256.00+8.23 269.71+4.11 277.57+4.58
All value are showed mean+SD
[ : control group
II : streptozotocin injection group
I : streptozotocin injection and acupuncture point stimulation group
IV : streptozotocin injection and non-acupuncture point stimulation group
2. HY{M}<] H g me B el A ozt =
AEE L‘rE}lﬂ‘Ri_‘l‘—} 73¥ol old RS
1) H &=l A5 Vo2 H3 S7hse 23S Jg
4 49T H 3719 WAE 34 A ITHTble 2)
23 1T AEs WA A wg 2 AU H 327) dse wway
7F ey Fafs gx2d 0L Az FAHE 4 (repeated measures ANOVA)3F 2
F7HEE A%E et 4¥8e A3 FAANe & T AN K@ Aolp
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<.001)7F YRew, Aztdste @E A
A7) A Fo @ Aol(p<.001)7 ANLH,
T3 E2RAN7) T AEFL(Pp<00)gA =

e BEd SReE 922 O
23 YRHE 29 o 422 Vo ¥
e Bnes AY 423 MFEY H &

5 98T AFRRAN T2 I, I, 2] 88t 2474 S50 Aol e A
Nz, 03 I, I, V& #943 Aolg 22 Yeuldh

Table 2. Change of H latency (ms)
Pre 3 weeks 6 weeks
Group 1 7.02+0.24 6.84+0.36 6.98+0.12
Group II 6.73+0.28 7.41+0.08 7.84+0.67
Group I 7.06+0.47 6.86+0.07 6.71+0.20
Group IV 6.9410.31 7.43+0.40 7.49+0.25

All value are showed mean+SD
[ : control group
: streptozotocin injection group

I
I : streptozotocin injection and acupuncture point stimulation group
IV : streptozotocin injection and non-acupuncture point stimulation group

2) M ZIZE

2 43F M A w3tz 34 g2
A 122 FAHY delA Wszt A9
Ak FufE 2FY DTS 3% 2o
e A%E Jvediled, Infe B
AZ2 MEE 3F7AA BAsht 63747
T B%E Y. 28
J FufE BY o AT NEL A&

Aoz zade 4T UEURY
(Table3).
Z 4929 M AZ ¥aE wuay 2
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o
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_18_

on,
YA 5 Sl A}nﬂw
T3 0, m V& 03 1,

e Sy
S 29 o A=
= A8 23T
M AE W3 247 foa)
oz yehgto.

1% AgeMe & &
tol(p<.001)7H AReH, Azt
l7l°M o z}OI(p< 001)7} 9l

SA3A7

J 129 P
Msel i

2ol 1 Fol®



Table 3. Change of M amplitude

(mV)

Pre 3 weeks 6 weeks
Group I 7685.81+220.56 7546.19+221.17 7539.05+330.64
Group II 7460.67+209.84 4942.86+356.26 3428.62+319.27
Group I 7324.52+118.25 5773.86+117.72 5888.85+249.84
Group IV 7400.10+£170.37 4959.52+507.52 4681.24+846.72

All value are showed mean+SD

I

: control group

: streptozotocin injection group

I
I : streptozotocin injection and acupuncture point stimulation group
IV : streptozotocin injection and non-acupuncture point stimulation group

3) HZE
2 49Fe H A% 982 4 =
A 12 A WANN Wk AY 9

<.001)7} Nem, AlzhdAste wWE =3
Al7] ZellA 93 Zpe](p<.001)7F AR
o, 23 ZFA7] 7+ 23FE(p<.001)9]

o BRAE U2E 029 FusE 4 A BT At AFARIA 2R
9 AT NV EFAAN gadles O, m V& O3 I, I, V&o] Y3t
AT dEiet FRAE 48 AF2Y AlE Uit ded FmsE oz
MEe 3% ¥ okt Z7h5ckTable 4. 2 D33 B=hE 38 9 432 N

7+ J¥7e H IF W3 E
EAHE 4 (repeated measures ANOVA)3H 2

BolMde Z & ZAAH K98 Zolp

MR

o v3lY Fef: F4Y A=FFQ DI
o] H AZ wgt FA7 fstA Apojr}
de RoZ Yehytd

Table 4. Change of H amplitude (V)
Pre 3 weeks 6 weeks
Group 1 4501.43+215.74 4408.81+186.26 4940.48+408.46
Group I 4413.33+214.69 3202.86+124.92 2424.29+107.18
Group I 4468.05+189.92  3639.05+101.59 3767.76+115.65
Group IV 4562.14+247.02 3179.52+81.14 3165.76+274.15

All value are showed mean+SD
I : control group

: streptozotocin injection group

o
II : streptozotocin injection and acupuncture point stimulation group
IV :streptozotocin injection and non-acupuncture point stimulation group
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4) Hmax/Mmax ratio
Z+ A¥Fe H/M ratio #3lE2 A4 o
27 1&, i g2 0¥, 3=f
T 3¥ A3 IEH 3=/ 38 9
AT VT ZFAM et F7h8lk=
A€ YEh ith(Table 5).
Zt A¥F¢ Hmax/Mmax ratio¥ 3}

Y

Table 5. Change of Hmax/Mmax ratio

& WEZ34 EHEA(repeated measures
ANOVA)# ATl AE 7 2 ZHlA

g Apol7h Yo, Azkdstd gg
A7) el A fof 3 Zpol7h glleH,
SAAN7) 7 e AL BEF fFAT 2
|7} A

" Jm« o
5o o

(%)

Pre 3 weeks 6 weeks
Group 1 0.59+0.02 0.59+0.04 0.66+0.07
Group 2 0.59+0.02 0.65+0.07 0.71+0.07
Group 3 0.61+0.03 0.63+0.02 0.64+0.04
Group 4 0.62+0.03 0.65+0.07 0.69+0.14

All value are showed mean+SD
[ : control group
: streptozotocin injection group

I
II : streptozotocin injection and acupuncture point stimulation group
IV :streptozotocin injection and non-acupuncture point stimulation group

V.1
gy A4Fe Iy $7) gUE
Z M £8 B, 498 ABAE

o
oto] Na'-K' ATPase®] @49 74 (Greene
S, 1987), mlAIEH® Fojel o3 ANAFFY
02 NAYZ(Dyck et al, 1989), 18
oz A% wudel u4E QoA A
ARG Ao T AtkYorek et al, 1994).
EY HE ARLFARY wH EE
Hhg-Ad 9] Zrao|u(Brewster et al, 1994),
THAE RH Y 7]5H, dHSH Wz
49 HoAT glov oHe A7zt oF
3}lch(Fisher et al, 1992). A7|AY3 F

o

W7l dA o AFH AZAALY] o)
o] Holo] el FAto] 1 Fol Yehd
o oy FdHQ AL oftHDyck,
1998).

£ dFdMe FAAA7AT %
g3 HyAbe wislE ZAste 1830l
HENALY FEA vAe 9T got
Buz STZ e YuME ez 4
ettt 99 Wde Bafk g7
A OTe STZ 5o F 65714 d3o| B
FEG A3 A&FHo 7 Fsle AHS
yeh Aok 22y A ¥l IR Aoz
Z¢ 3 MFL STZ 54 F 33717 =7}
FAE Holthyl 1 o3 RE ZAde 7
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Gehhon, A8l ohd eldl &
NZ2 STZ 59 ¥ A&FHoE F7}
A%e Ueel I3 I, NE
& Aolg Yeag. 2ay mEs
ole o8 Aole gy N
gzs A%l ¥4 WA vyt

ML e e

Lol = do o U o

1P AAMNEEEE #AAAZG
BiE ofn] 2 Hd °l$—°1 o
(Ferrai-Forcade et al, 1960), 32 1¥39]
FEHE 272 AAAEET o
Yelga AZS ZAaA7)e Ao Huy
AckSaini, 2004). T FuF BT
obFd A74FAE JYeUA g AsE
Ao B AAHEFY] FHES B
w2} oeFsici(Melton and Dyck, 1987;
Thomas and Tomlinson, 1993; Pirat, 1977).
Ay AAFE gutyoez SRR
Bo ZAARBEARE HA A¥e Aoz
geA sley, Aol & FFAFEYG F

rr

Aol Be M&7 WA d3Le Hz o}
4, 22FG oAU E BAHRIT,
1996).

FuZ Adel o} Y43, 43y 2

= E}EJH L}E}‘é I e L A A Y
83 ZAilo|= o]t glth(Hendriksen et
al, 1992). Webq 9y AAZ A 7
Z 4 $FARAEEE, Ful, HiHAL 59
A=A 8ol AHE8o. 53 Hile
la ZZABHRE B3 AT F4RA
= F HFAGARAAN AHAEE ol
H EFABATE g 44838 =5 Ho
a2 AAe] Aujde 2K AEge o
gt Hopyh JeldA HEz 2420734849

FARARE 7HAL Qe EF 227
Ny e ZFx AZAFE 7ty
dojd 4 UtH(Angel and Hoffman, 1963;
Liveson and Spielholz, 1979). HYtAl= 1a
449 Q2g 29 4502 502
el ?"izd‘% ol ¥ TFANABHRE gL
yenz dxAZ4A ] Wil 21'% )
HukA} AA i3t 1991). @4 Al
BEY #AAANE EFANY SHL 22
AE, i, AxEEe Ado|n(L¥ T,
19%), #4279 E5AH AZL FAR
o ANANNA o W] Fide S
Hol1 7447 SHREY YHF7t 9
A 43L& wEth(Noel 1973). & Hmax/
Mmax ratioo| A MAZ& Zas T HIAE
& %S UAA ¥e AR Y
(Jamse et al., 2001). ¥ dAFo)A 2z} AP T
o HAEI),MAEZ 9@ HAEL L F
Z, ZAA7 2L, 23 &3N3 n3F
AN EF F3on, AFHAAN
ool st MEd VEo]l §3 Hol&
YA g3y ZaRE dix2eEd 1
T Hlgte] A AFJAAAINATE 3
me] 714 o3t oy Aol ofd 1
Aol A AHANAFE & Vg F9%
X]-OIT: 131ct. Hmax/Mmax ratio ¥ 3}=

 ZR3A7 2, 2% A7) T 2%
’9(%°“"1 B fo3 zol7} gle ez
UEl Hmax/Mmax ratio ®#3}oA] Fx
B ARF 271%H AAARY #7472
A7 ATl FAFRAME  Zo)
¥ A& ¢ F UG

2 dF9ME G 274 F A3L 9
&3 JANARATNAFo] WA PGS

tle Ao

-
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3 H whale] A8 dAse Ao2 e
s,

v, 88

B dA7E STZ 45 ZRuMax ¥3
247 39 @ A HNAZANATE
g3t dF HubAbel wigle] m|A=
FFS golE AFe tSH 2o

¥, H 254, M A& 94 H JZA
i dE2F I7% B=fi: 3¥
9 A=F9 VT vty Fafs AE
437 M2e H AZ W3 2474 #2)
s Ao} e Aoz vehd. aey
Hmax/Mmax ratioo| A& & 719 29 ¢l
A

mebd F4 B4 4329 gdol 0%
NRAANRT WY B5E THAAL,
450749 F24 A4S AANIE &

#7} glcke AE e A9k

At - 8AFARE WS HYARE
Abe] AT 7}11 %— Hetn st 9
83 AAFEH =E. 1990.

AAE, o]&g, olH7] : TR
ZAANRAE A ARG FEAN
AAL o3| el 83 A, 11;1-9, 1987.

ARH, o] Zd, 94Y T Tx ABFAE

& Y FRHBANA F 24

ole]. A 5t3] |, 20,357-362, 199%.

2¥T : ded vYgEd B EAIAN
B ARZHERA BE AT
zAYstE Yt ofstw. AAetseR.
199%.
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