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Effects of Jagamchotang on the Cultured Rat Neonatal Myocardial

Cells
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oz &Adx, A¥TS 95% HAa% 5% ojit
stebax2 2442 FAx MeE ¥ 50% Abas
5% ojxtstetAe] EfVtzz FEI EFA
oz 37CAN 342 §¢ AT wvoez

2) BH

2 Ayl AT KHERI RAAEFL
o #¥3don, FTHe eFdEdn F& JuP
BN FLE F owRet] AL AR, 188
o & RAES o3 Zrh

6)

E&l.l

KHERO RV

E30ES EEZ Fhdip)
HEX Givevrrhizae Radiviboiled) 3.00
* B Zingiberis Rhizons 6.00
H O Cinpnomi' Ramulus 6.00
*x # Zizsphi Fructus $.00
o BF Relmannine Radix 6.00
B Liriopis Tuber 0.00
[ o Cannabix Fructus 6.00
AN OF Ginsene Radin 1.00
[l Gielantium .00
Total _amoual 30
2. H&k
1) &kl AR

KHHEE RFES 200e€ FFHSF 1,800migt
A BAZe2ad Y1 JYHr|E ¥
AZEE < 7tEE F 3000mpmol A 2087 HA
g stFh olF AL AL FYIHHF2
E ol &3td AYF5Ee F freeze dryer® ¥4
Az3 o] 4215g9 Y extractE do] A EHo
Ab-& 8t ot '

2) HpEisE

2 Ao 2183 Lpe A% 1-39A9
Sprague-Dawley. Al 52l WA HAoA Fa )
Gt WA FRE dg ot dog
FAYS HEstn AJAdRE BEdd A &
2 A7 100mm WYE petri dish(Nunc)ol M
phosphate buffered saline(PBS)2. 2 33 A 3

£ 4T 9 0.125% trypsin-0.1% collagenase &4
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Y HM205. 1999 -

AAM &Y WXstn, vge 37C  shaking
water bath(Precision Co.)olA] 608l/2 22 108
Zb o zgstd e Bt algde
essential medium(a-MEM.
serum(FBS,

alpha-minimum
Gibco)ell A 10%  fetal
Gibco) & ol AH&E

ol {HIRE 2AIZ B wiEstE WA JK
A7t petri dishell R #3loz Raszr gL
S Rolr 24well plate(Nunclon)ol 1X
10cells/wellZ  BFaqch 258 LHEks
37C, 5% CO, HZ7I(Bellco)ol X ulfatge
o, 24A13F vjekste OEp#liE Tt 24well plate v}
o] &3] Fad F uidAS wEse HyY
of Ab8Etgh wjF T2Azrel FHbsie) LM
el HAEEol B W, wFdS ol
Eod widdog wFstod 2447 it

bovine

a ¥ MBRE At ith

3) Nitrite JRE AIE

LEHHERE N2 Fdon usd F 908
b osfalE A wlkdo 2 falsol U nitrite
of F& 1580ttt 63 HA EHFoZH gz
3 HYTo iINOS9 4x=g mumslych o
A L1 YE F59 sodium nitriteE o] L3l
EEIHNE Fota, 2T 23T woae
zF W Ao} 4TolA 1500mmy $5=
1523 447288 3 'F MERIES AHA7)
H 3ty Griess reagent®t F o
oA 1027F B¢ A} 713 550nm

4) XBEMKEN B

HHRp el Hepsty Hsg zAstz] dstd v
A vlFE 7] (well plate)d =HH Sz Hr)%
(Nikon)oll Al @ 2stgix, oAl Fag apxv
2 93
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5) MTT &&
H2Ed URTES 2 84S well§ @ 7
oz sgen, MIT B - @45 - di-

methylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide, SigmalX %<& Mosmann®™9] o] o
ok & LHARE WIS F AS4E ven
At A Z3 500ug/mé MTTE dldE713 1
nd o] ewmlxz I F 3N T 37T,
5% CO, 2 FA" HL7| Nl A s Fstict. vl
% 943 F f#BEA formazand S3A7)7]
8o Lo
sulfoxide(DMSO, Merck) & i ¥8-719F 1ml¥ 3
2 1587 AeddAM WHI F OFFFEAR
540nmol M FFEE A dxTH vE =

Abst et

BEAg

dimethyl

6) lactate dehydrogenase(LDH) /&M
BIE

e 483 ES 47 8 wells & &
o2 39 Z welly tubeoll Ho}
LOOrpme 2 T8 AAEAZ F, tubed #
+dE AAF 50wt g47EN kir! LD-D
1OmE 4o} 30T, 340nmelA] Gilford-Impact
400EZ setting8t & A3 F ).

zA¥Y e g4 2o

o= o}
A

LDH

L-lactate - NAD NADH - H°

Pyruvate -

lactate dehydrogenase A EE  340nmol A
NADHYU S SAFo324 THAQ dygder 3
st

I

7) LR Ba BE

HzEs d¥9CES 474 84y welld & &
o2 st 72AZF Wi F A LHMmEIT T
AR 2 sty Re FA3 g, 229 CO
: TE7F A&7 e YR {FAHE &Y
chamber (Nikon NP-2)W{ollA] diz¢d AET
EF T A Aztde) 18 5949 LipiER e
38} ¥E ZAs JHEANE FIIL o

i

A~
T

WET I v ARSI AT

8) MisteerE
AP FAMEE Anova testo] He3t
i, P-value7} 0.05°]81Y %3¢ %98 2oz @

A& o,
T §95% |
1. ORI HiE REHBO HERE

L bel e KgEH FH4FFE o
A ddFEQd LR KHESY 557t 20ue
/mi7tAl 5E & o HaElsll viabilityE
ZAbg A3 20pg/miAM = L HflRE A £
k] gkokel (Table 1)

Tablte 1. The Effects of Jagamchot}ang(JGCT) on the

production of MTT formazan in rat neonatal myocardial cells
1GCT (/)

cont. 2.5 S 10 24

Cellular activity by

TO0Z1 1032119 96,621,363 96=2.828 ug=].924
MTT(% of cont.) ! ’ 04 90228 !

The MTT values of cultured rat myoecardial cells treated with various

cancentrations  of Jagamchotong {or 48 hours. The values are the

mean £ SE {xtandard error).

2. kHEEC AmR HHHK HHol N R
& 3

1) olEZ=e2{otuel succinic
dehydrogenase®| EAEIE (MTT assay)

slkEQl LEHMEME 95% A A9 5% o4kt
BAR 24A70 FAb A HE §F 50% Abask 5%

AEEAY TR FEE EZIAZY S
o8 37CTAA 3% ¢ ABFIHHE d2T
o) w389 succinic dehydrogenase?] EA]o]
62%2 FASAAT KRHEH S Spe/ml AT

= Ak, AHF 2 e succinic
dehydrogenase®] &Aool HRTY RNKE

succinic dehydrogenase®| #Alo]l o] ‘Fo} 3
2tk (Table 0).
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Table 0. The Effects of Jagamchotang(JGCT) on the
production of MTT formazan in rat neonatal myocardial cells
suffered ischemia coupled reperfusion

JGCT (ug/mt)
cout. /R I/R(2.5} 1/R(S)  /ROIM
Cellutar
activity by 100 74.4 §9.8 94 62
MTT =404 x1.166 =2.764 21,304 =1.404
(% of cont.)

The MTT values of cultured rat myocardial cells suffered ischemia
coupled reperfusion with  or without various  concemtrations of
Jagamchotang. tschemia {1} ¢ Rat neonatal myocardial cells were
cultured in 4 % 0, saturated medium for 24 hours. Repertusion (R) :
Rat neonatal mvyocardial cells were cultured in 50 % 0. sawurated
medium tor 3 hows. /R : Ischemia coupled with repertusion. The
values are the mean £ SE {standard error). * p ¢ 0.05. " p C 0.01

2) LDH 4k BiE

kFQ LipHElEcl A HEE AdFA 4T
BEe i KHEH s AuFA A2
2ol Hlstd 159%2 Bol FUtstleu KHE
HS Sug/ml HeldF AVFE s dzLol
Hlsted 118%%rell F7habA] kol KH#EEOl 3
3 ABF AT FF5AH 94 o] FaAA

t} (Table ).

Table . The amount of released LDH into the medium In
rat neonatal myocardial cells suffered ischemia coupled
reparfusion

HGCT g/ md}
conl. I/R L/RE2.3) 1/R{3) 1/R{10)
Amounis of
LDH 100 159 1212 118 147
Release =1.381 =i.414 z2.382 =2.881 2.302
(% of cont)

The beating vate of cultured rat snvocardial cells suffered ischemia
coupled  reperfusion  with  or without vorious  concenrations  of
fagamchotane. tschemia (1} ¢ Roat neonatal myocardinl celis were
cattured in 4 % O sawrated medium for 24 hours. Reperfusion {(RY
Ral neonatal myocardial cells were cultured in 50 % 0. saturated
medinn for 3 hows. /R ¢ dschemin coupled with reperfusion. The
P <005, 7 p o

values are the mean ¢ SE Grandard error),

3) HMmEEHBH AE

P T ABFA LRSS ABHE A5
of XKEEES Lk 7T e Rxay
zArstg e AEFF OS] MERe
Z3 1793 wste] 34312 MEHsE 2A 2
ERS ¥ o MAHE o ETHIA

aeivk KEHEHS Spg/ml AP F ABF
3 LRl MEigs 115391 HEs

O..u

e ; 2 =2 m\m
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m$- Mol U (Table V).

Table N¥. The beating number per minute of rat neonatal
myocardial cells suffered ischemia coupled reperfusion

1GCT e/ nf)
coni. I/R 1/R(2.3)  I/R(3) I/R20)
B.‘\:;'f'” R,;:,"} 179 4.2 u6 s 0.6
of Myoeardall g yag  Sggas 23421 386 24423
celli%)

The beating rate of cultured rat myocardial cells suffered ischemia
coupled reperfusion  with  or  without  various  concentrations of
Jagamchotang, lschemia (1) Ral neonatal myocardial cells were
cultured in 4 % 0O, satwrnted medium for 24 hours. Reperlusion (R} :
Rat neonaral myocardial cells were cultured in 50 % 0O  sawrated
medium for 3 hours. I/R ¢ Ischemia coupled with repertusion. The
values are the mean % SE Geandard error). ** p € 0.01

4) HafBel HE AL

HEF ABFA iz vlste] LEpRM S
E717F o] FaHAn dokdle L Ehilk e
% wol #asAnh 131‘% XHEEHE Sug/ml
Held & ABFE Y& de dzod aA 2
ol7b At (Fig. 1)

Fig. 1. a. An inverted phase contrast microscope of
neonatal myocardial cells (control). The most cells were
communicated with each other by network of cell process. X
100

b. An inverted phase contrast microscope of neonatal
myocardial cells treated ischemia/reperfusion with
Jagamchotang (5./ml). The most of cells project slender
branches from cell body and maintain the network of csll
processes. X 100

c. An inverted phase contrast microscope of neonatal
myocardial cells treated Ischemia/reperfusion without
Jagamchotang. The network of cell processes was
destroyed and the granulation of cytoplasm and cell loss
weare increased. X 100

3. Rm#k FREM OHMAREG HE XU
BA@Eo| BEER

FEd LEpHEiRe SHEA KHFEES Su
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/ml 838 Nitric oxide(NO)7} &) H|3}
o 194} Z7p3tdtt (Table V). wehal ¥ F
ABHA LR B2Eanst NO¢ 9§ A
AA & olr7] Hstd HYA] NOE A
tY AFEEe NO Mz KHFEE A
9 vjxd ZHE JeERdo (Table V.

Table V. In ischemla. the effect of Jagamchotang on the
generation of nitric oxide In rat neonatal myocardial celis

JGCT (pg/mf)
cont. i 1(2.5) $5) 1020

NO production

. 100=3.479 130=3.13 169=3.406 191=5.63 16223278
{% of cont.}

In 1schemia. the generation of nitric oxide (NO) in neonatal myocardial
cetts with or without various concentrations of Jagamchotang. Ischemia
(D : Rat neonatal mvyocardial cells were cuhured in 4 % 02
saturated medium  tor 24 hours. Reperfusion (R) : Rat neonatal
myocardial cells were cultured in 50 % 0 saturated medium for 3
hours. I/R : [schemia coupled with reperfusion. The values are the

mean + SE (standard evor). ** p (0.0}

Table W. The effects of the exogenous nitric oxide (NO.
SNP) on the production of MTT formazan in rat neonatal
myocardial cells suffered ischemia coupled reperfusion

Nitrite (nM)

I/R I/R I/R
(S 10nMY 48 50nM) (S, )100ub)
SNP (nN1) { 10022 65=2.168 §2=1.378 90z 7922.025

cont, I/R

The MTT values of cultured rat myocardial celis suffered ischomia
coupled reperfusion with or without various concentrations of sodium
niiroprusside {SNP). Ischemia (I3 © Rat necnatal myocardial cells were
cultured tn 4 % Qp satwated medium for 24 hours. Reperfusion (R) :
Rat neonatal myocardial cells were cullured in 54 % 0  satwrated
medimn for 3 hours. /R : Ischemia coupled with reperfusion. The
values are the mean  SE {standard error). ** p (0.0}
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mebd, REEBO) AR LENE RS
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03 2 ERE dU
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Hod gle] Ea(immune defence molecule) = A
A4 n A wg 1988delE HzHAA

NO-like21 27} EAE ol NO7} Mzg AlA

AEBAZA o] RofollX F&5& A7 AAH

T QU e NOZF B 48 o2& 1867
glyceryl trinitrate7t ¥4 (angina)ol AH}H S
2 AU 1 A e FENHE ol
F g dale NOol o3 @y A
oaf HEoM AREE NOE ola{g A7t of
ﬂ§4=ﬂ%7<> 2 Aztgoixm o9’ NO
%7 2Aan pdEd ny¥Ys
5,‘01]*‘1-‘5 olm] NO& ol &3 ¢
4d $4E2Re DT Yt ARG
upet M, fHiRel MEES XA Hsto n
E 2= ot succinic dehydrogenase? A
(MTT assay)® LDH® ##E &A% 2 3
i } &E‘ém% Foen MTAFE T 2
olstz gm HYE ARFE
o} ‘ﬂﬁ}"q £42 HA wgth(Table ). ©
" A nitric oxideE F93tn AHF
9] <3 ® U3 THTable VI). ol
Langendorff modeloll A & 8@A KHE
B FRL W WmREES U e HiEYS ¥
3l o, In vivo modeldlA 3 EA
reactive nitric oxide® A@F A A XA

o HEMIEES Eoln FHBA nitric oxided

o rlo

rl’ mlm S T

44 ZoR AVRA @ Sde g 4
dote 7129 wa%E A gy
£ 4PN HYA RERB 4D LIRS

B3 Z-g20] nitric oxided] AA o] ZF7tete vEd
gA37] At KHEHS Spg/mlS
A e) g nitric oxided FEE ZAME A3 o
2o Hlgtg REPFEIHES FH9T FolA nitric
oxideZF 19v¥) ZF71gE& a3 A K Table. V).
mebA YT ABFA KRHESH o ik
# T+ nitric oxide® AT w9 dgs @
At X & Heolgtm APt

715 2] Wg ZAbstz] 95t LA B
E8 24T ARME HEA KRPEES F9

HeA B

2] ¥x ABVFE I3 T2 BT R G55
7t 3432 2T 1798 nHjsiy A Hoid
Wak opye} ﬁ‘lﬁﬁ@4 hEo] ol¢ ERAIA
2349 KHEBS FoF A#F & 29 M#
fgel w547t 1158 % & B ofle whEx o
2 A Ho|AtHTable V). ©)81% AFe &
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% ¢xn HEE AAFE F T vlsd e
o] etE47t Bote 2ngt A1
Vegh™So] 384 iNOSY 28& /A F,
A#F 9E W antiarrhythmic effect® TZ
B0 e Rag= dAEA

et FHEA KHEES FA58 ATF A
of dojute #ilS £4& nitric oxide® A
S el 2e g ¥ olyet Hiel 7
g FASEY A Zeel HR AZEd.
oy o4 ATRES NEwgrEddMe ZA
BEoly] WES Vo2 ¥ B REAH 4Y
18 xjoj ol & 7102 MZtet)
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CEFHERAA 8T ABFEA dstd &K
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LM studyS A 83 @4 03 28 #HReE ¢
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= Abstract = _

Effects of Jagamchotang on the
Cultured Rat Neonatal Myocardial
Cells

lee, lae-Chun® - Cho. lam-Sv - Cho,
Dong-ki - Sang Sub - Kang, Sung-do - lee,
Chun-woo - Go, Jeong-s00 - Sung,
Yeun-Kyvng - lee, Kwan-hyung - Sung, Ki-ho -
Jun-Su - Ryu. Do-Gon*’ - Moon. Byung-fun°®

*Dept. of Cardiovascular Internal Medicine,
**Dept. of Physiology, college of oriental
medicine, Won-Kwang Univ., lksan, Korea.

To investigate how Jagamchotang provent cellular
injury by a certain starting point on reperfusion
injury after ischemia in myocardial cell, conducted
MTT assay, LM stydy and measured LDH secretion,
heart rate and nitric oxide(NO), and got the
following results.

1. Jagamchotang did not injure cells even in 20ug/
mé.

2. Jaganchotang  repressed  the  toxicity of
mitochondria and cell membrane in reperfusing after
ischemia and repressed the contraction of promontory
of myocardial cell and reduction of the number of
cells. Also maintained regular heart rate and reduced
the number of heart rate.

3. Synthesis of NO by Jagamchotang in ischemia
increased 1.9 times than a control.

4. When sodium

reperfusing  with nitropruside

SH H20&. 1999 -

(SNO), NO donor in ischemia repressed the toxicity
of mitochondria as the case of reperfusing with
Jagamchotang in ischemia.

Therefore, putting these findings together, it can be
said the effect of Jagamchotang in ischemia will be

closely related with generation of NO.
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