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ABSTRACT

Characterization of ion current induced by inhibitory and excitatory
herbs in rat periaqueductal gray neuron

Lee, Choong—Yeol® + Cho, Sun-Hye" - Seo, Jong Eun” - Han, Seung-Ho™
Cho, Young-Wuk™ + Min, Byung-1I"" - Kim, Chang-Ju™
*Department of Physiology, College of Oriental Medicine, Kyung Won University,
Sungnam, Korea
**xDepartment of Physiology, College of Medicine, Kyung Hee University, Seoul, Korea

To research the characteristics of ion currents induced by inhibitory and excitatory herbs of
oriental medicine, we used nystatin—perforated patch clamp technique under voltage clamp

condition in periaqueductal gray neuron dissociated from Spfauge—Dawley rat, 10-15 days old.

The results are as follows.

1. Ion current induced by 10mg/m¢{ of Bupleuri Radix was inhibited 59.50%4.29% by 10*M
bicuculline(p<0.01) but inhibition of 10.75+4.77% by 10™*M tubocurarine and 4.75+4.23% by
10™M verapamil had no statistical significance(p>0.05). So ion current induced by Bupleuri
Radix revealed only GABA induced Cl current, not acetylcholine and Ca”" current.
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2. Ton current induced by 20mg/m¢ of Coptidis Rhizoma was inhibited 47.20%7.88% by 10™‘M
bicuculline(p<0.01) but 3.2072.33% inhibition by 10™“M tubocurarine and 1.00£1.00% inhibition
by 10*M verapamil had no significance(p>0.05). So ion current induced by Coptidis Rhizoma
revealed only GABA induced Cl* current, not acetylcholine and Ca” current.

3. Ion current induced by 20mg/m¢ of Ecliptac Herba was inhibited 55.00%£4.92% by 10'M
bicuculline (p<0.01), and also inhibited 15.00%4.26% by 10™*M tubocurarine(p<0.05), but
inhibition of 6.0073.03% by 10™M verapamil had no significance(p>0.05). So ion current
induced by Ecliptae Herba showed GABA activated Cl current and acetylcholine activated
cation current, not Ca’ current

4, Ton current induced by 5mg/mé¢ of Liriopis Tuber was inhibited 1520%£457% by 107'M
bicuculline(p<0.05) and also inhibited 14.00£3.00% by 10™*M tubocurarine(p<0.05), but inhibition
of 52014.80% by 10™M verapamil had no significance(p>0.05). So ion current induced by
Liriopis Tuber showed GABA activated CI current and acetylcholine activated cation current,
not Ca®" current.

5. Ion current induced by 5mg/mé of Aconiti Tuber was inhibited 97.00£1.34% by 107*M
bicuculline(p<0.01), 80.00+£9.83% by 10™“M tubocurarine(p<0.01), and 24.00%6.18% by 10'M
verapamil(p<0.05). So ion current induced by Aconiti Tuber revealed GABA activated CI
current and acetylcholine activated cation current and Ca® current.

6. Ion current induced by 10mg/m{ of Zingiberis Rhizoma was inhibited 33.00+£7.43% by
10"M bicuculline(p<0.05), 10.20+1.83% by 10"M  tubocurarine(p<0.01), and 14.00+2.16% by
10"M  verapamil(p<0.01). So ion current induced by Zingiberis Rhizoma revealed GABA
activated Cl” current and acetylcholine activated cation current and Ca®" current.

7. Ton current induced by 10mg/mf{ of Boshniakiae Herba was inhibited 65.00%13.75% by
10"M bicuculline(p<0.05), 380019.24% by 10™*M tubocurarine(p<0.05), and 33.25+7.42% by
10*M  verapamil(p<0.05). So ion current induced by Boshniakiae Herba revealed GABA
activated Cl” current and acetylcholine activated cation current and Ca®* current.

These results suggest that a point of difference between inhibitory and excitatory herbs is

) 2
existence of Ca® current.
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B Algo] A& 5= standard solutiond] 243
& &3 2ok (mM): NaCl 150, KCl b,
MgClz 1, CaCl: 2, glucose 10, 183 N-2-
hyoroxyethyl—piperazine—N—Z—ethanesulphonic
acid (HEPES). ©o] €<2] pH+ tris-hydroxy-
methyl-aminomethane(Tris-base)&  ©|-&3}4
747} A A sk

Patch pipette] AF8-=+ internal solution
(mM)S KCl 150, HEPES 10, Z12]3 nystatin
200 pg/mlE FAFe] 212 internal solution
o] pHE Tris-baseZ o] &3t 722 {735
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A
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9 BE A& Sigmarl [USAIE AHE3FATH
OFAl= ‘Y-tube’ method2 Eojdledom™®?
o] WL 10 - 20 msWoll AAAE FH49 &
A WA Yot
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two stage puller(PB-7, Narishige, Japan)® Rt
E9lt). ol&xfFe| 552 patch clamp amplifier
(EPC-7, List-FElectronic, Germany)® 273}
2, storage oscilloscope(HS-5100A, Iwatsu, Japan)
2 AP FA]9) thermal-head pen recorder
(Nippondenki San-ei, RECTI-HORIZ- 8K 21)
2 7153
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NAXEA AZE 10ng/mle] T
2 o|l2AFIt 7IEHN oW Ao ostd
g o] eAEE 10'M bicucullined] &3}k
5050+429%  AASYIL(P<00D),  10°M
tubocurarined 9)dte] 10.75£4.77% A=A
oy EAAFHoRE foAol AN (p>0.05),
10*M verapamilel <13te] 475+423% A
gout EAFHoz FoAol AT (pP>0.05)
(Figure 1).
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ror "
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/ / _-J 500 pA

24 sec

N 10mg/mi Bupleuri Radix

10mg/mi Bupleuri Radix
+ 10-4M bicuculline

M 10mg/mi Bupleurl Radix
+ 10~4M tubocurarine

Relativie current

= 10mg/mi Bupleurl Radix
+ 10"M verapamil

Figure 1. Characterization of ion current induced by Bupleuri Radix
#x = p <0.01, Holding potential{(Vy) = -50mV, n = 5
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of 93led 1.00£1.00% AAFHJoL EAZFC
2 fF9Aol AU Hp>0.05)Figure 2).
weha FHedo —40}04 e o] AF =

GABA®l 93 CI' AHF "}E]' o™ acetyl-
cholined] 98 AFY Ca¥ AFE e}z
2 sk
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]
<
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u 20mg/mi Coptidis Rhizoma

20mg/mi Coptidis Rhizoma
+ 10-4M bicuculline

[1  20mg/mi Coptidis Rhizoma
+ 104 tubocurarine

[ 20mg/mi Coptidis Rhizoma
+ 10-4M verapamil

Figure 2. Characterization of ion current induced by Coptidis Rhizoma
#x = p <0.01, Holding potential(Vyg) = -50mV, n = 5
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Hp>0.05)(Figure 3).
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B 20mg/mi Ecliptae Herba

E 3

S 20mg/ml Ecliptae Herba

g. + 10~4M bicuculline

o

2

=

= 0 20mg/mi Ecliptae Herba

g + 10-4M tubocurarine
20mg/mi Ecliptae Herba

+ 10-4M verapamil

Figure 3. Characterization of ion current induced by Ecliptae Herba
xx = p <0.01, Holding potential(Vy) = -50mV, n = 5
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WEE Smg/mle] T2 FAINA AAME
A o] 2AFE Yo BEFol 9t
Sty o] A FE 10'M bicucullined] &5+
1520+457% A AL(p<0.05), 10°M tubo-
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480% JAHA oY FAHLE Fodel
Hp>0.05)(Figure 4).

weba] WEF st fFtE oA FE
GABA®] 9§ CI' A/} acetylcholineel] €] 3t
ol MFE UElGoU Ca¥ AFE Tt

Smg/mi Lirlopis Tuber

Smg/mi Liriopis Tuber
+ 10"M blcuculline

Smg/mi Liriopis Tuber
+ 10-4M tubocurarine

Smg/mi Liriopis Tuber
+ 104\ verapamil

Figure 4. Characterization of ion current induced by Liriopis tuber
+xx = p <0.05, Holding potential(Vy) = -50mV, n = 5
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5. £Xjol| 2|50 RLE ol2ARl £ (p<0.01), 10™M verapamile] <3t 2400+
6.18% <A = A Hp<0.05)(Figure 5).
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g ol2AEE 10"M bicucullined] &3t %ol AF 2F: Ca¥ AF BT e
97.00+1.34% JAHA(P<0.01), 10°M tubo-

curarined] ¢]&te] 80.009.83% JAFH AU H

O
o
|

1.0 M 5mg/mi Aconiti Tuber

Smgiml Aconiti Tuber
+ 10-4M bicuculiine

e
tn

0  Smg/mi Aconiti Tuber
+ 10~9M tubocurarine

Relativie current

Smg/ml Aconiti Tuber
+ 104M verapamii

0.0

Figure 5. Characterization of ion current induced by Aconiti Tuber
* = p €0.05, ** = p <0.01, Holding potential(Vyg) = -50mV, n = 5

458



-The Journal of Korean Oriental Medical Society : Vol 19. 2. 1998-

6. 2ol o|5t0] SutEl 0|2/ B EX (p<001), 10”™M verapamilel 93h9] 14.00%
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2.16% A=) A tH(p<0.01)(Figure 6).

A% 10mg/mee] FoA2 FHIMY NAAE whEbA A%l Qste fE ol Fole

A Ol ZAFE YU AZ g8t &  GABAG 9% CI' AF, acetylcholinee] <38t
B o] 2AFE 10°M bicucullinesl ©3te] ol AF am Ca¥ AF BT etk
33.00£7.43% A=A (p<0.05), 10™°M tubo-

curarine®] ¢Jsle] 10.20£1.83% QA=Y o

Relativie current

&
0
O
n

- Bl 20mg/mi Zingiberis Rhizoma

20mg/mi Zingiberis Rhizoma
+ 10-4M bicuculiine

o
]

[J 20mg/mi Zingiberis Rhizoma
+ 10"%M tubocurarine

20mg/mi Zingiberis Rhizoma
+ 10-4M verapamil

Figure 6. Characterization of ion current induced by Zingiberis Rhizoma
* = p <0.05, ** <0.01, Holding potential(Vg) = -50mV, n = 5
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Fo)M o]LAFE Yehgon $2 84 9 FolLAF 18T Ca¥ AF BF Jehgth
o §urg o] £ABELE 10™M bicucullineo] 93}
o] 65.0011375% AAFHQAL(P<0.05), 10*M
tubocurarine®] 98}l 3800+924% AIHA
°8(p<0.05), 10*M verapamil®)] ¢J3te] 3325

] O ]

VO

J o

[ SN

24 sec
i B  10mg/ml Boshniakiae Herba
1.0 7
T ®
= - * @  10mg/mi Boshniakiae Herba
g - + 10%M bicuculline
3 - »
'_§ 0.5 - 'm 10mg/mi Boshniakize Herba
® - + 10-4M tubocurarine
K3 -
10mg/mi Boshnlakine Herba
b + 10-%M verapamil
0.0 -

Figure 7. Characterization of ion current induced by Boshniakiae Herba
* = p <0.05, Holding potential(Vu) = -50mV, n = 5
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Acetylcholine =& nicotinic acetylcholine
&3¢}  muscarinic acetylcholine & 3)7}

T

" =8| nicotinic acetylcholine &A1& nicotinic

cholinergic synapse® <3} glycoprotein .
2 XFEEe TRANAAYAE neuromuscular

junction®} AR&AIZAAL] pre-¢ post-ganglionic
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neurondll &3 FFAAANT EAstL )
U} Nicotinic acetylcholine F&#& a2Bvs9)
subunit® T F &9 acetylcholine©]
274¢] a subunite] At o] eFzst A
Fol2oll ot F=rt AAA k. acetylcholine
of 23 nicotinic channel®] Ggl® o] we] o]
2 HFE patch clampolA] inward current®
7125W Na', K Ca¥ 283 Mg”™ ol & o
& B3E7t 9lovt Ca¥'eh Mg™ e nicotinic
currento] & 2 93-S v|xx] Edi Na'z
K'o] 39 0|29 z&o|r}”
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A AFAZA FFAE R o] 2HAFIL
tubocurarine®] 93} | A ZALHUGFE A
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AE A8t E-o] Jo= FA7F doh 9
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dx, WEEo| fE% o|2AFE TAAIHATH
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AAE ob AFE wAs} ohuL,
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W 2 $EL 288 2 oz gAY
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datin & ok’ e AEEE
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3 diltiazem $°] Y2 verapamil2 =3 4
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NAAEANE oA FFH Ca¥ ol2EEI}
EAsty FgstEE Al e AR &
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activated Ca’'channel)2 Ui o] 1} 34
9] 9&A Ca" BR2E o8] ZF9 antagonist

of 93t Al EFFHEH
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—agatoxin-IVA°l #5+/do] Qe P-type, ©
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o] BE FHo 1Y &N Ca TR &
Agctn ddA Yok

o] AgoxE JAY kAl g3 Fdw
O] 2HAFE EF verapamilol] &3] A=A &

< 9 gAY doRAe BF verapamile] ¢
A feletA Ao, Ca AR EARr}
TEA kR AR A A ERA
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PAA L, FEAY FFAE ARG FofAls
gE] Ca¥ AFE FLA7E ARl AdSse 9
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T2 AR ofet dExe} WEF
AAg sk e el AA, C
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Aoz AN RolNT F2 Uetoksi
TEY FE2dAE HeEwten, 53 ¥a 2
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B4 kg ot Ca¥'H ¥4 C7t £
e AL ojEd dx —% WAshE 237 AA

FS7t AzZEd. FHozr: £5GHER),
TGP ol Ao EAEHA o, &
¥ FRE FaSHIVHL)S TELEA
o] Zo] Bt} fABhtel oJ3f ojFoiS A
Z+g o SR FFAdAM CI dA7Fel &4
= A% durt g 29 2 Ao 4
gk olRe HeAE AFE ASHA A7)
g8% eoltk. EA|, nicotinic acetylcholine
receptor’} 4359 Na', K' § Fol&&

S

FA)7]M, o] FoIME Na'ol o] e
e Aoz 4EHA Qo] acetylcholine 3-

A ARAAGEAR EREY 28 o] 43
NME T84 oA oflel ddxe 9
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:A1978 A2% B 363

wlA A 73 A Eof| A 041-]]/‘4 SrefAlQl AT, %P

dEx, AEFY SEA FTAQJ] A, A%
£58d 93 2 o2 AR 5EAZE XdH
TA3} | A nystatin perforated patch clampZ
AT o 22 ARE Ik

1. AZ(Bupleuri Radix) 10mg/m{e] FA=
FANA AGAEANAN o]2HAFE YEHIN
o Ao o3 f2d o2AFE 10°'M
bicuculline®ll 9l& 5950+4.29% 94%1]5] QI
(p<0.01), 10*M . tubocurarine®l] €3] 10.75+
4777%, 10*M verapamilel ©]3] 4.75+4.23% <
Aot EBAHo=z  HoAol Nt
(p>0.05).

2. .38 (Coptidis Rhizoma) 20mg/mée] Fo =2
ZAZNA ANGAEAAN o]2HFE YEhAN
on HA o8 fitE o2AFE 10'M
bicuculline]  2]3] 47.2017.83% AIHQAL
(p<0.01), 10™M tubocurarineo] <3} 320=*
2.33%, 10 "M verapamilel ¢]& 1.00+1.00% <
AFRot EAHoeZ  FoAol Ut
(p>0.05).

3. 3#HXx(Ecliptae Herba) 20mg/mle] Foj=
ZA3MA ANAGAEANA o]2AFE VeI
om FgAzxe] o3 f2d o]HFE 10°M
bicucullined] €3] 55.00+492% SAHAL
(p<0.01), 10™M tubocurarined] <]} 1500+
426%, AAE Qo.M (p<0.05), 10"M verapamil
o o8 600+303% AAHAOY FAHoR
oA o] AATHP>0.05).

4, MEX(Liropis Tuber) bSmg/mle] Fo=
ZA3 WA ANAFATANA o] 2HAFE YU
om WMEZ 93 HIE o]2HFE 10°'M
bicuculline®]l 93] 1520£457% JA=HI2
(p<0.05), 10™M tubocurarine®] <J3} 14.00+
3.00% AHYoH(p<0.05), 10*M verapamil
o ola 520%4.80% AAFHNSY FTAHoR
oA dol UAHp>0.09).

5. B2 (Aconiti Tuber) Smg/mée] T2 F4]
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