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Effects of Kangwhalyupung-tang on the Cerebral Neuronal Damage induced by Ischemia

Seoung-geun Lee*, Beong-sun Mun, Chung-yeon Hwang, Keong-yo Kim, Geon-mok Lee,
Kang-keong Sung, Dae-yong Lee*

Department of Internal Medicine, College of Oriental Medicine, Wonkwang University
Department of Internal Medicine, College of Oriental Medicine, Wonkwang University, Kunpo Hospital™

Objective : Experimental studies have been done to elucidate the effect of kangwhalyupung-tang(KWYPT) on neuronal cell
damage induced by brain ischemia.
Method : The cytotoxic effect of ischemia was measured in the MTS assay cultures. MTS assay, INT assay,

neurofilament(NF) enzymeimmuno assay(EIA). And the KWYPT on ischemia-induced neurotoxicity were examined by in
Vilro assays.

Results :

1. The KWYPT protected effectively neuronal cell-death resulted from brain ischemia induced by the treatment of
95%N:2/5%COz for 10 min in those dependent fashion.

2. The KWYPT effectively increased the amount of NF resulting from brain ischemia , induced by the treatment of
95%N2/5%CO: for 15 min in those dependent fashions.

Conclusions : KWYPT protects the brain ischemia-induced neurotoxicity through the increase of cell viability and of
neurofilament in dose-dependent manner.
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ohso] Wokad] RAG T AF 9y AR o
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g AAZZAE 0.25% trypsin®] ¥3¥H¥ phosphate
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Table 1. Composition and Dosage of kangwhalyupung-tang

per pack

Herb Scientific name Dose(g)
& it Atractyodis Rhizoma 225
"B Gypsum 2.25
HE Rehmanniae Radix 2.25
% 05 Angelicae Koreanae Radix 2.25
B A Ledebouriellae Radix 1.50
g B Angelicae Gigantis Radix 1.50
ST Viticis Fructus 1.50
o= Cridium officinale 1.50
P Asiasari Radix 1.50
B K Astragali Radix 1.50
Rk Ponciri Fructus 1.50
A Gingseng Radix 1.50
W& Ephedrae Herba 1.50
=T Angelicae Dahuricae Radix 1.50
H 3 Chrysanthemi Flos 1.50
e Menthae Herba 1.50
Fotc+ Lycii Fructus 1.50
% 4 Bupleuri Radix 1.50
1 Anemarrhenae Rhizoma 1.50
HBE R Lycii Cortex Radicis 1.50
S Araliae Cordatae Radix 1.50
o FEucommiae Cortex 1.50
= 3 Gentianae Macrophyllae Radix 1.50
B F Scutellariae Radix 1.50
[BESE Paeoniae Radix 1.50
H B Glycyrrhizae Radix 1.50
N M Cinnamomi Cortex Spissus 1.50

Total Amount 435




buffered saline(PBS)2. 2 A d & 367, 5%
CO2/95%air 2 ZHE 7] UelA wigsisict 4l
FrjoF &5 3 10% fetal bovine serum (FBS, Gibco)
o] #3¥ Eagle' s minimum essential medium
(EMEM, Gibco)2 2 33] 4|28t t}-g Pasteur 3]3] ©
2 AZE EA AL E2l" M ZELS poly-L-

lysine(Sigma)©. & A A 2] ¥ 96-multiwelle] 3 X
10°cells/welle] W2 A E2E FF5Ath £5-8 Al
T3y HEez AR Mgt udste
9lom 59 E<b wiokst & B A3 ALgataTh

HHHY FE

A d-E FEsr] Hsted dHNAAELE glo-
cose-free Hanks balanced salt solution(HBSS,Gibco)
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T £7) Fof) AP B3 LZ*VJ T AEA
E80 MOVQ k8 F330) B8 e fESD:
o] ghEd 3 oAl A Ao R wetslo
5%C02/95% airz A% 27| Yo & o2 &
Aol AHg-aTh
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tathioneo] 4-10mMe] F1=
A owjekgt o2 Al ischemic condmon?l 95%
N2/5% CO27F E3He &7) ol 105 B9t Mg
T W5 8o 3t glutathioned] <3k MTS]| 2|t
AEAEEE 240 a2 v 2eg
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(1) gataial o] B3

AsLAIQ] glutathioneo] 318l ojste] &4
A A Eel A= GeE 2Atsty] Adte] 4-
10mM2] glutathioneo] Z}7} 8 ufj kol o) A = &
HHE 247 Ao wiokglt 3, MTS assayol] 2] 3k A
FAEEE 248 A2 v 2,

(2) FeiE R A (kangwhalyupung-tang) 2] Y] &3}

FEGRRBKWYPT)O] & ojstod &AM
WHAZATA A E GRS AR el
15-90ug/mle] KWYPTo] z+z+ 3Hgl ool of A]
A EGE 2013 A WL F, MTS assaye] 3
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O MTS %

MTS(3-(4,5-dimethylthiazol-2-y1)-5-(3-car-
boxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium) &S Y3t H&dolu A&FFe-S
el gk ik A A EE PBSE 33 A2 e
A 28 4 mg/mle] MTTE welld AZ 522 A3
of o] 377, 5% CO22 ZAH 7oA vljokst
Ak vkt 5 3 dimethylsulfoxide(DMSO, Merk)E
72} 8t &, spectrophotometer £ 520nmolj A F4 1
2 28l diza vl A

@ INT 2%

INT(P-iodonitrotetrazolium violet)9] %
Mosmann10(1983)2] #hol] whe} Alaiatgich é
HB e 2RFELS 2@ N o4

£ phosphate buffered saline(PBS) 2.2 33] A& gt

A A %238 2 mg/mle] NRE welld 35 522 8
Aol B ohg, 3A17F §1F 37T, 5% COo 2 24
g gerldA wdstddch Mg s + PBSE 33
AH e & 1% formalin© &2 317 3t3 1% glacial
acetic acid®. %] 2] %+ &, spectrophotometer® 202nm
o FREE SR et u R 2R

@ NF R 818 27

Neurofilament enzymeimmuno assay(NF-EIA)el) )
g NF24S gsto] I3 AlRbEeh wioka 2784
ZZ PBSE 33 MEHsl ¢2&E nFAZ ohs,
0.2% Triton X-1000) Z 39 PBSZ 33] A28}
A3 § NE14( 1:100, Sigma) 2 1A|7F B¢t 8+

A7) e 0.04%
7} 0.02% hydrogen peroxide® *2] 3t 3, Dynatech
Microelisa reader2 490nmol| 4 &HFEE =74 8lo]
o 27 vl ARSI

7y EA g

/\16-1 7:1‘\,}0“ pﬂ _4/&44 AR L ANOVA 3‘;0“
Student-t testol] 23} o, pgke] 0.05 o]3}el -
2 ol Aoz YA

O-phenylenediamine(OPD, Sigma)
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(1) MTS =%

N2/CO2%)7} Z+zt 75/25~99/19] vl g2 Z&%
&7l AEE 108 B¢ ARS F ojEo] Al
FAEEA VA= TS A Z3, 75259 A
oM AEZAES] W2TF100%)°] Hst
79.7%= VERG T, 85/159] A M e 68.1%= 1}
el 95/53 9915 X&) d
7} 49.3%(p<0.05)%} 11.4%(p<0.01)E JeER} g 27

B¢ AEAZEE 7

o Wleko] e w7l Uelon, o] W MTSS0
Zkol 95/50l4 VEhdogR w3 FEe] MCVE
2% 5| QTh(Table 2).
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MCVQl 95%N2/5%CO27} E3Hg
EE 47 12014 2080 £2A0 F ATAES
< MTS assayol olste] tlz23 @ 2418 A3,
1R vkl A= 2T (100%)°) Bléle] 73.3%2]
AZYZEE BATH SE v SlojAE 59.6%
2 YaPut WA Jehgon] 1082k WA

Table 2. Absorbance (% of control) at 520nm wavelength for
the MTS assay on brain ischemic condition in
cultured mouse cerebral neurons

Ischemic condition ~ MTS absorbance  Decrease rate of cell
(N2/CO2, %) (520nm) viability(%)
0 0.69+0.09 -
7525 0.55+0.05 203
85/15 047+0.03 31.9
95/5 0.34+0.04* 50.7
99/1 0.08+0.07** 88.6

Cultured mouse cerebral neurons were treated with various combinations of
N2/COz for 10 min. The values are the mean+SE for 6 experiments.
Significant differences from the control are marked with asterisks. *p<0.03;
#xp<(.01

t) 220 Blske] 48.8%(P<0.05)%, 2087} bl oFo] 4]
E 220%p<0.0DE 42 et o] wl 10871 u)
ol A MCVE JERA Y THTable 3).

(2)INT &%

U AIZE Fot vl g3 vl A A M ZE Hank s bal-
anced salt solution(HBSS, Gibco) 2.2 33] Al43+ T
No/CO2A%)7} 242 75125~99/19) v-&2 &% )
Fgr)o] MES 208 Tt A2 o o]So] Al
FAZEA M| GRS 2ARE A3t 75059 A
ol AlFe] AEFo] URI(100%)] vt
81.9%5 Uehd, 85159 HeldME 747%2 U}
B}t 9553} 99/18 X 2|3 A% A EAEEL 7}
7} 52.4%(p<0.05)} 169%(p<0.0NE VER} B 2F
o Hl3te] FoldhA WA Uehsken, o] w INT50
grol 95/5914 Yehdoza HadFES MCVE
Z7% ¥ ATHTable 4).

" MCV®] 95%N2/5%CO027} E3+g £7]ol Al
T2 747 5EA 4087 =E2A7 T AZA
INT assayol] o3&t} o) 273} vl 2AMG A3, 5
27 vl e th22(100%)9] B3t 86.7%2

AEAZES BAh 1087 g dolAs
622%% 2R BHA Yephgten] 20837 ul<k
A& thzFd HlEte] 52.6%(P<0.05)5, 4057t vl
okl A= 26.0%(p<0.0)E Ztzt Uelgt) o] wf 20
E7F v kol ) MCVE Vel Q) th(Table 5).
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27 ot A2ld T2, o] 2 THA] 95%N/5%CO?
7h 3 WE 8719 ABAEE 102 B3 =F
A

A7 & NFEAPEZE vHEe J8kE MTS assayol

Table 3. Time-response relationship of ischemia by MTS assay in cultured mouse cerebral neurons

Ischmia (%) MTS absorbance(520nm)
[N2/CO2] Omin Lmin Smin 1Omin 20min
0 0.49+0.08 0.45+0.06 0.47+0.03 0.43+0.05 0.41+0.04
95/5 0.47+0.05 0.3310.02 0.2840.03 0.21+0.01* 0.09+0.06%*

Cultured mouse cerebral neurons were treated with ischemia for various time intervals. The values are the mean+SE for 6 experiments. Significant differences

between groups are marked with asterisks. *p<0.05; **p<0.01

14



ol &be] AT 1 A% glutathione 4mMe] A 2]

AM e MEAEEC] 88 {FR(37.3%) vt
537%2 JebsEa, 6mM3 8SmMe] 2o e Zhzt
69.0%9} 74.6%2 LVeFstch 10mMe) Helo] glofA]
= 88.5%(p<0.05)= MEAYEE] FeofatA e
71 © 2 VEbttH(Table 6).

3. TERES (kangwhalyupungtang) 2 o{E3}
FIERMHEKWYPT)o] Zh2} 15-90pg/mle] =
2 Z3E v Fdo) A 24]7F B¢ A A 2] g g, o]

& Al 95%N2/5%C020l| &)5to] frg =5 Eo
¢ Aelste] KWYPTo] Al EAEE] ]3|
o%k MTS assay<| 46@4 B L] oA M R R
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R AAYE A 563%2 UEhgon, £ 25
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Table 4. Absorbance (% of control) at 202nm wavelength for
the INT assay on ischemic condition in cultured
mouse cerebral neurons

Ischemic condition INT absorbance Decrease rate of
(%)[N2/CO2] (202nm) cell viability(%)
0 0.83+0.07 -
7525 0.68+0.08 18.1
85/15 0.62+0.06 253
95/5 0.4440.03* 47.6
99/1 0.14+0.01%= 33.1

Cultured mouse cerebral neurons were exposed to various combination of
N2/CO2 for 20 min. The values represent the mean+SE for 6 experiments.
Significant differences from the control are marked with asterisks. *p<0.05;
#p<0.01
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g/mle} 45ug/ml F59 HeldMe 77}
71.7% 2 JErsEth 90ug/ml 59 HzlddM =
82.5%(p<0.05)2 Ve o 24 ole He s
T3 A fol Hlate] & FUtE
(Table 7).

1) Neurofilament 2%

(¥ de] J3F

95%N2/5%C0O27}F F8He wjok8-7]o] Al EE 55
A 2087 =EAA HHES o5
neurofilament EIAd]| 2]8}o] NF2] kA tﬂi}% oz
T vl w 2AFEE T HE e SERE St A5
neurofilament®] %57 W3l 1ZHZ-_TL(IOO%)OH v] 5}
71.4% 2 Jebgom, 1087 =53 A$E 66.7%%
et 1583 20839 = EdMe 52.7%
(p<0.05)9} 32.3%(p<0.01)Z JE}REoH, o] W) EIASO
#4el MCVE 155 v ol A] et THTable 8).
(2) L F B (kangwhalyupungtang) 9] & 3}
FIERBHKWYPT)o| 7HzE 10~80mg/mle] ¥ %
Fobg wjokeloll A 2417 F3F AA g o, o]
oA 95%N2/5%CO20) 23te] §EH 3] do|
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Table 5. Time-response relationship of ischemia by INT assay in cultured mouse cerebral neurons

Ischemia(%) INT absorbance(202nm)
[N2/CO2] Omin Smin 10min 20min 40min
0 0.78+0.06 0.75+0.08 0.74+0.05 0.76+0.07 0.7340.04
95/5 0.76+0.08 0.65+0.07 0.46+0.04 0.4010.03% 0.1940.02%*

Cultured mouse cerebral neurons were treated with ischemia for various time intervals. The values are the mean+SE for 6 experiments. Significant differences

between groups are marked with asterisks. *p<0.03; *¥p<0.01
g | P

Table 6. Dose-response relationship of glutathione ischemia by MTS assay in cultured mouse cerebral neurons

Ischemia(%) MTS absorbance(520nm) concentration of glutathione(mM)
[N2/CO2] 0 4 6 g 10
0 0.51£0.04 0.54+0.02 0.58+0.03 0.63+0.07 0.61+£0.06
95/5 0.194+0.01 0.29+0.03 0.4010.05 0.47+0.04 0.54+0.08*

Cultured mouse cerebral neurons were treated with glutathione against ischemia for 10 min. The values are the mean+SE for 6 experiments. Significant

differences between groups are marked with asterisks. *p<0.05
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Table 7. Dose-response relationship of KWYPT for its neuroprotective effect on ischemia by MTS assay in cultured mouse
cerebral neurons

Ischemia(%) MTS absorbance(520nm) concentration of KW YPT(ug/mi)
[N2/CO2] 0 15 25 45 90
0 0.46+0.03 0.48+0.05 0.51+0.06 0.53+0.04 0.57+0.07
95/5 0.23+0.01 0.27+0.02 0.33+0.04 0.38+0.04 0.47x0.06*

Cultured mouse cerebral neurons were preincubated with various concentrations of KWYPT for 2 hours before treatment with ischemia for 10 min. The values
are the mean --SE for 6 experiments. Significant ditferences between groups are marked with asterisks. *p<0.05

Table 8. Time-response relationship of ischemia by neurofilament enzymeimmuno assay(EIA) in cultured mouse cerebral

neurons
Ischer[rélsach );%(/);gﬂlélomg(nnn) EI absorbance(490nm) Decrease of neurofilament(%)
0 1.67+0.17 -
5 1.19+0.14 28.6
10 1.13+0.12 333
15 0.88+0.07* 473
20 0.5440.03%* 67.7

Cultured mouse cerebral neurons were exposed to ischemia for 5~20 min. Amount of neurofilament was measured by enzymeimmuno assay(EIA). The values
are the mean = SE for 6 experiments. Significant differences from the control are marked with asterisks. *p<0.05; **p<0.01

Table 9. Dose-response relationship of KWYPT for its neuroprotective effect on ischemia by neurofilament EIA assay in
cultured mouse cerebral neurons

Ischemia(%) . EI absorbance(490nm) concentration of KW YPT(ug/ml)
[N2/CO2] 0 10 20 40 80
0 1.52£0.16 1.56+0.14 1.59+0.15 1.63£0.17 1.651018
95/5 0.704-0.06 0.96+0.08 1.05+£0.09 1.23+013 1.3640.15*

Cultured mouse cerebral neurons were preincubated with various concentrations of KWYPT for 2 hours before treatment with ischemia for 15 min. The values
are the mean +SE for 6 experiments. Significant ditferences between groups are marked with asterisks. *p<0.05

%9 Helo|AE 824%((p<0.05)E VEIF o 2R o]  50~55ml/x] 22}100g/minC. 2 ol 20ml /100g/min
£ HAAVE FED A0 dete] 9T TS ololel BRFTL HAZY WA S5l
Yehf ¢l cHTable 9). I, 15~18ml/100g/minc]| A& APE A~
o] T H Y, 10ml/100g/mine] 57} =

Fute] 534 HYo] g slo] A E Y9 Kgk
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Taol AhgtE e dAE T, ARG #Aa g3 A5 AAAEE I 5“3}: a3 HE ol
Age] F7}, F2 v 3R FFe A Sl 9 10~20ml/100g/min 2. -7 5= F-9+ 27128
gt 7)ol Folzh BAse e Lo, 71 AW E 59 X“’Hﬂ lev} ¢ (neuren)

| 3 & Z(cerebral blood flow) #AFUT = Ee Uik 289 7%l AAHA & B =A%
o] A3 ols] 2% =W (CBF=perfusion pressure/ o AP E A& gonz wek Q@Fo) o3
vascular resistance) 3291 AefolA] #FYL H e AAAZ JEIIH o]5L 75 FHEY
T W& Y(mean arterial pressure)Z} ¥ 525t T AT
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