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Abstract ll

Effects of Yuldahansotang water extract on Cultured Spinal
Sensory Neurons Damaged by Xanthine Oxidase/Hypoxanthine

Hong Jeong-a* - Kim Kyung-yo® - Yu Do-gon™* - Park Hye-sun® - Kim Hyung-soon*

+ Dept. of Sasang Constitutional Medicine, College of Oriental Medicine, Wonkwang Univ.
~ Dept. of Physiology, College of Oriental Medicine, Wonkwang Univ.

To evaluate the effect of Yuldahansotang(YHT) water extract on cultured mouse spinal sensory neuron which was
inhibited by xanthine oxidase(XO) and hypoxanthine(HX)-induced oxigen radicals, MTT assay, NR assay, Neurofilament
enzymeimmuno assay and LDH activity assay were carried out after the cultured mouse spinal sensory neuron were

preincubated with various concentrations of YHT water extract for 3 hours prior to exposure of XO/HX.

The results obtained were as follows:
1. XO/HX, a oxigen radical, decreased the survival rate of the cultured mouse spinal sensory neuron cells on NR

assay and MTT assay.
2. MTT50 value and NR50 value of XO/HX were 20 mU/m! X0O/0.2 mM HX and 40 mU/ml XO/0.2 mM HX..
3. YHT water extract have efficacy of increasing neurofilament.
4. YHT water extract have efficacy of increasing LDH activity.
From above the results, It is concluded that YHT has marked efficacy as a treatment for the damages caused in the

XO/HX-mediated oxidative process.

Key word : Xanthine Oxidase(XO), Hypoxanthine(HX), MTT, NR, Yuldahansotang(YHT), Neurofilament, LDH

activity
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HEso 249t 2y AddFoly mm ¢
pED e RENQ s BREHEI} v
gz gA45ol’, 1 ZAs} Axote] Az
BRS-& ZAJY ek op2}? protein kinase
C(PKOY lipidphosphatase A28} & 2321 AgaE
23t Zby Aau 9l S B@gAZoEH
HEY &4 2 239 YA AN BEEH
ET =40l W& HIEdA, FF, 9%
4 2473830 2 H8ds 2L 23 289 o
ez g Y.

HIJ ol BFEEmE BLa BB ds
of BEM7F A34HQ HELEAS JYehdoe B
FHEP5 0 At

oldl Azk= FEKS MSRAFALE BEHH
o Beey B W BRIEAC] e Yo}
B7|2 stygct

BMERVH S KA FXBESMFA Lo &
He HEO WEAI AWez, BH, ®E BX
RET, B8 AL AF 3202 7459 glod,
dAelM BgAe] FF F AUl tEHz 3
e L

X Hamoxc EREdaEs FF 989
Xanthine Oxidase/Hypoxanthine8 $Z#3F FFEERLSRTH
BRd Meld ¥ MREES MIT 3%, NR 3
# SAAA ZARIH O, BBV HY BHEHE
g VA7) Al ASHIG GRS BE T
PR TR MRSl A §F ¥ Neurofilament enzy-
meimmuno assay, LDH 84% £ & 3g+e v}, &
o A#E BEEG 7)o Basle wlol.
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1. Rt

1) Rt

& Bl A% 2L IR AIFY 4% 39€
A23e7t 3@ 43S ERsA

2) B4

x ®Biolx FAY A3RVHS FEREHRT
of kigstA o, bt EHXARK HWBEILGS
bl M BAY ¥ BRsle gAsign, AES

S e 2.

Prescription of Yuldahansotang(YHT)

BRES =3 XK 8~ ()
B i Radix Puerariac 16
* x Radix Scutellariae 8
% & Rhizoma Ligustici 8
RE T Semen Raphani 4
b= ;4 Radix Platycodi 4
i Rhizoma Cimicifugae 4
=] it Radix Angelicae Dahuricae 4
8 i 48
2, ®BH&
1) #we Ry

BEFVE 485 £FQ 192g0] 33 FHF 1810
& gAEG2IC ¥ KARE MESIA 3¢
¢ BHEE ST £ 3,000pmollM 20837 9
e WF $5712 BAEET ¥ HEER
oA 241t mREERIRSE] 497689 T ARE
2t

2) R} N

A HEgol AHE3FE AlfS 2+ Xanthine Oxidase
(XO,Sigma)®}  Hypo-xanthine(HX,Sigma)24] X0+
100mU/md, 10mU/mé, 1mU/mee] AZHE, HXE
100mM, 10mM, 1mMS] AL oS0} Werhol
Mg F K% 2 49E Fo2 I8 AR
U gad S HJ BER Artetd AL
o

3) s

FRREWSMRS 22l Michkawa 599 2
ol whet At F A% 1-398 AN
&3 H42AL 0.25% uypsin®] X phosphate
bufered saline(PBS)O.Z  Mld F 36T, 5%
CO'95%air2. ZAH 7] WollA st &
BUE F 10% fetal bovine serum(FBS, Gibco)o] L
% Eagle's minimum essential medium(EMEM, Gibco).2.
2 33 A3 F Pasteur T 02 HIE AR
t}. 22l HAXEL Poly-Llysine(Sigma) 0. 2 A3 g
¥ 96-multiwelldl] 3 X 106cells/well®] WEE2 MHEES
EFaQ. B3 A¥e 3 HFe2 Q2 5
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Rez n@std FAon 7d T BRE &
BHol AHg-stEd

4) B¥amE BB

EXREhE&7 A7 FHERWS™R vl
= 8 AFI) dstd AN BET WS
MRS 0.6%-D glucose7} TH-E MEMOE 33] A
HH oS o2 ¥E9 Xanthine Oxidase(XO)9}
Hypoxathine(HX)o] X ¥€ EREANA 1-162F 5
¢t X F FHsA

5) Mt A BHRAR w5

(1) MTT =&

MTT <3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazol
ium bromide(Sigma)> SERS Mosmann''9] HI o))
3Nt BFEEREY FAAE M2 BR W
BARE PBSE 33 AXE ¥ A A2 50 ng
nee] MTTE weld HFBRER A3t o 3
7T, 5% CO.2 ZHHE AH&7|dA BHAAL B
# 983F dimethylsulfoxide (DMSO, Merk)S *2]lg
th3 spectrophotometer® 570nmojA FFJEE =
¥ iz HE #Afsidoh

(2) NR 8

Neutral red(NR, Sinma)9] E&-& Borenfreud2} Pue-
rner'®2) Hilo) wgith = o2 @BES Xanthine
Oxidase(X0)S 2|3 1ZH/ WIRMRE phosphate
buffred saline(PBS)2.2 33| MH ¥ Hd Az 5
ngne] NRE well H3 BES 543t Yo o
& 3AZ B 31T, 5% CO2 RAE FL7I0A
BRI BH ¢85 ¥ PBSE 33 A3 ¥ 1%
formalin® 2 13} 1% glacial acetic acid2 2]
gt & spectrophotometer 2 540nmoljA FJEE =
ot hzT HE RSt

{3) Neurofilament enzymeimmuno assay(El)

BESQ WSS PBSE 33 MAsld &2
2 1HAZ) 8 0.2% Trton X-1000] ¥3E PBS
2 33 AFAct AFH $E F NEI4(I:100,
Sigma)2 1A]1ZH F< wHEAIZl F 0.04% O-pheny-
lenediamine(OPD, Sigma)®} 0.02% hydrogen peroxide 2.

2§ th2 Dynatech Microelisa reader2 490nmel| A
3358 2Aso Az H# BAESILGD

{4) Lactate Dehydrogenase(LDH) &t RE

LDHEA S £3-E kit(Japan)] Ha 7)Y 1.0
nfE tube(Palcon)oll e F FAQL widd g Yo
LS ¥ 37TE 2AHE F74A wgAlA
o} uhg ¢85 F Mukg FAYE 3.0 lE ¥
2+ £8% ¥ spectrophotometer 2 570nmoll A 3=
g 233U

6) kit R

B®R &R d¢ fro4e 338 ANOVAF
Tukey-Kramer multiple comparison testo)] 2|3} 0.
patel 0.05 )& AT FF Aoz FHHYt

. WA

1. BRAmEY BN

1) MTT =i

MEEmEA7T SR FHESWRAR vxc
B8 FAES7] Y5t Xanthine Oxidase(X0)7} 1
mU/mio A 30mU/né 74%|9) Ztzte] @E= ¥§Hd
EEEAA SAIZE o &S F Xanthine Oxidase
(X0 HEBRE MTT FFYo o3t AES
FER A2 X098 Fxo vlase AEAES
ZAAxsg e E3] 20mU/md, 30mU/mé XO H e
A HEQ MEgFO] hERTF 100%° HIEt 48.9%
(p<0.05), 40.4%(p<0.0)Z FF Z+4AE Yeldoh
MCV(Midcytotoxicity value)3t-& 20mU/nl XO # 2]
Al JERSTHEg. ).

Xanthine Oxidase(X0)2} Hypoxachine(HX)o] A7t
o wel £E FHEEMKHmY rXc PES
FA#EE7) 93td 0.2mM HXo] MCVEQ 20mU/md
X077t X9 BREN FHREMLHERS 44
2~16A7 B RS F A ¥ YESS MTT A
Fol st djxFo} H#E FHET KR X0F
M@ § ul2 3¢ An Agto] Aol we}
AXYEEo| ZAdA e 53] 8A2HP<0.05), 16
AIZKp<0.01) Fof] o] vlsle} folg A E
ure} Wy ckFig. 2).
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Live cells (% of contro)

XO concentration (mU/ml)

Fig. 1. Dose-dependency of Xanthine Oxidase(XO).

XO-induced neutotoxicity was measured by MTT assay in cultured
mouse spinal sensory neurons. Cultures were exposed to 1, 10, 20
and 30 mU/m¢ XO for 8 hours, respectively. *p<0.05, **p<0.01
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Fig. 2. Time-dependancy of Xanthine Oxidase(XO) and
Hypoxanthine(HX) in cultured mouse spinal sensory
neurons.

Cultures were exposed to 20 mU/né XO and 0.2 mM HX for 2,
4, 8 and 16 hours, respectively. **p<0.01

2) NR &

BEPQ FHTHMCHRS G, Mg fred)
Hank's balanced salt solution(HBSS, Gibco)2. 2 33] A
A& ¥ Xanthine Oxidase(X0)7} 10mU/meol]| A
6OmU/mi7t A o] BEZ ztz L3td BEEKAA 8
AIZb RS OF ol BES FES £R M
T oEHo2 Mo YEGo] ZadYY &
3] 40mU/m¢, 60mU/md X092 FE2 A FolA
HET 100%0] Hlstd 242} 50.9%(p<0.05), 34.0%
(P<0ODZ FgF ZAE YEeEhen MCV (mid-
cytotoxicity value)3t-& 40mU/md XO oA eyt

C}(Fig. 3).

Xanthine Oxidase(X0)9} Hypoxathine(HX)7} 3%
ol olet FHRRMCMAR viXe P8 A
#317] sl 0.2mM HXOl MCVER] 40mU/mé
XO BEEIA 2~16A12E B BES & 2 A
2 NEY YEEE AR BR Al AT vl
g dte MEAEE] BidHon 53| 8AIZL 16
A ME i z2Fe Hlgtd folF ZAE Ued
thFig. 4).

Live ceils (% of control)

XO concentration (mU/ml)

Fig. 3. Dose-response relationship of Xanthine Oxid-

ase(XO) in cuftured mouse spinal sensory neurons.
Cytotoxicity was measured by NR assay. Cultures were exposed to
O(control), 10, 20, 40 and 60 mU/m¢ XO for 8 hours, respectively.
*p<0.05, **p<0.01
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Fig. 4. Time-dependancy of Xanthine Oxidase(XQ) and
Hypoxanthine(HX) in cultured mouse spinal sensory

neurons.
Cultures  were exposed to 40 mU/mé XO and 0.2 mM HX for 2,
4, 8 and 16 hours, respectively. Cell viability was measured by NR
assay. *p<0.05, **p<0.01
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1) Neurofilament =i

(1) Xanthine Oxidase(XO)2+ Hypoxathine(HX)2| %%

XOMX B ME Neurofilamentd] ¥ 3 &
8t Neurofilament EIAO] Qo]A 0.2mM HXol| XO
7} 1-60mU/me7EA1e] BEE 242t I EE BERK
A FHRERWRMERS At 3¢ AHld 3 A2
o] HEES U= M FAESAD 2 BR
X0& A% Fxol 33t NeurofilamentS] o]
Za3t 53] 30mU/me, 60mU/m X0 3%t
iz vigted 4zt 47.1%(p<0.05), 22.2%
(P<00NZ % Z4E Jetdlen MCVIHmid-
cytotoxicity value)2 30mU/mé XO9 A oA ey
thFig. 5).
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Fig. 5. Dose-dependency of Xanthine Oxidase/Hypoxan-
thine(XO/HX) in cultured mouse spinal sensory
neurons.

Culeures were exposed to 1, 15, 30 and 60 mU/ml in 0.2 mM HX
for 8 hours, respectively. Amount of neurofilament was measured at
wavelengch of 490nm. The results indicate the mean *SE(n=6).

*5<0.05, **p<0.01

(2) 3% B(Yuldahansotang, YHT) %%

R FHRAWSHMEY o xoHXe B(tH
Hfgol AolA ZBIE N F(Yuldahansotang, YHTS]
HMRE neurofilament?] FH W3} EHo|A FHHE 7|
A3l XO/HX 2] MCVZmidcytotoxicity value)Q] 30
mU/m¢ XO/0.2mM HXBE A 8A7t T &4
7171 3A12F el 15-120pg/mé YHT7L 22t g€
BRI AXed §F ole] BHEKRE neurofila-
ment EIA¥] o2 HAESIAUT 2 R neurofilament

o szl QoM YHTLE AP B¢ A+
ZZAZ AR B4 JeRER] % 30mU/mé
/mM XO/HXHg AH|g B¢ dzFd vt #
9% Z4E Je fo 548 Jedoh 19
U YHTE 3412 3¢t AAE 4¢ s2d&EFHe
2 XOMHXd 2% 74 neuroflament?] o] &
3t F7rste] XOHX9 S430) g wWolan
£ BYtkFig. 6).
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Fig. 6. Dose-dependency of Yuldahansotang(YHT) for its
protective effect on Xanthine Oxidase/Hypoxanthine
(XO/HX) in cultured mouse spinal sensory neurons.

Cultures were preincubaced with 15, 30, 60 and 120 ug/m¢ YHT
for 3 hours, respectively. After then, cultures were exposed to 30
mU/ml in 2 mM HX for 8 hours. Amount of neurofilament was
measured at wavelength of 490nm. The results indicate che meant
SE(n=6). Significant differences from XO/HX-treated group are
marked with asterisks. *p<0.05, **p<0.01

2) LDH =&

(1) Xanthine Oxidase(XO)+ Hypoxathine(HX)2| %4

XOMHX9 ¥%o] mt& LDH AT E Z337)
93ld 0.2 mM9) HXo 20~80 mU/m¢e] XO7} z}
2 XgE vl BR FHEABLHHEE 8
AlZE 4 A F A FaigdlE {FS¥ LDH
¥E dxe vla ARG 1 38 Xl
X098 Fxo vlstd fod F7H5 YEhg A
=42 Jehyon E3) 60mU/nip<0.05), 80mU/m{
(p<001) XOE& A Ao FAHoZ o3
37Fe Jvehd AEd =4S Jedo. IDHEAE
o] MCVEE (mideytotoxicity value)2 60mU/ml XO/0.2mM
HX9] Ao A YEelgchFig. 7).
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Fig. 7. Dose-dependency of Xanthine Oxidase(XO) and
Hypoxanthine(HX).

XO/MX-induced neurotoxicity was measured by LDH assay in
cultured mouse spinal sensory neurons. *p<0.05, **p<0.01

(2) #% % :H(Yuldahansotang, YHT)S| H&

ER HHARMEHIM] 8 Xanthine Oxidase/
Hypoxanthine(XO/HX)2] EE{LEY 180l loiA #4%
# B (Yuldahansotang, YHTS] HEE LDHEAZ
Aol A 2AM7] Yetd XOMHXS MCVgHmidey-
totoxicity value)Ql 60mU/nd XO/0.2mM HX FTol|A
8AIZE B¢ xZAIF17] 3AZE Aol 15-140ug/me
YHTO] ZtZt ¥3he wigdol dAeld £ o]y
Wola#E AT 1 A% XOHXE Aes)
7l 3 YHTUHE: F=¥E Aeg Z$ dzFo
vt} LDH@/AJo] 43t 7#Astion] AEs4e
Yeh #] g3t} 60mU/mé XO/0.2mM HX9HE A2
& A XOHXE A shA] ¢ o Hlgtyo
LDH #43x7} F7lsted FAIHLR ®osiA =4
& Jepdoh a2y YHTS dXeld 3¢ A=d
F=o Hl3lste XOMHX 93t F713t LDH &
Bzt Bastdoy, 53 35ug/nl, 70ug/nl, 140pg
MY T=2 AP FolMe FAHLE Fo%
Z4aE JeEbthFg. 8).
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Fig. 8. Dose-dependency of Yuldahansotang(YHT) in LDH
activity.

Other legends are the same as Table 8. Significant differences from

the XO/HX-treated group arc marked with asterisks *p<0.05,

**p<0.01
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v = 2Kexcitatory amino acids, EAAs)2] 73S (EHEA]
713, AW G BES #mAA AF AZY
RS BERshe Aog gART

ol2igt EEREHE MIEA st BBEH
7t BFBREE Ade B1*7E gadnt

& BRM= BREHMES HWSH= Xanthine
Oxidase/Hypoxanthine (XO/HX)S 5% HFHMHR
Aol Aelsted XOMXe| FiEd BESHE7}
MiEEHS FesheA MTT A%, NR 3FS 53}
o pFagon MR FH PBHEHRE FHs}
7] Y8t BMERAE FIBKS Bk FHERMHS
MRS 3413 F2F WA § ohs XOHX k&4
%! ¥ Neurofilamenr enzymeimmuno assay, LDH &4}
T 33E& B39 eI H] Wolan s A
At

HpEtEe] FEdRE FFEy] At 0.2mM
HXol| 1-60mU/mt] XO7} 2472t o3 =2 X3g
BRI FHERWRARS 2-16A12F St &
ET ¥ NRoJU MTT AHFd] o3t MEHESS
284 o A XOMXe Ay Bl
o FostAl MES YEE0] FAdATKEg. 1-4).
olglg ZAe XOMHX7t fidgh AaAR7I7E A
¥o S48 oA 4L U ez Alsd
o

T XOHX9 ELH) B0l AT IR
FiGH S HRE ZAS7] Astd A 48
2t &S FHRAMRMRY XOHXE Az
8 F #ABRNE ALK ATNE  neurofilament
enzymeimmunoassay(EIA)E %3} neurofilament®] %
€ 535U 1 43 XOHXE R FHERMW
Rdiol et sxzol Hl33t neurofilament
¥3H 245 BYon 30mU/ml XO/0.2mM HXA 2
ol A MCV ghimidcytotoxicity value)E EFHTKTable
5, Fig. 5). 281 30mU/m{ XO/0.2mM HXZ 8A|Zt
¢ ERWEMARA X&) A 15-120pgmeS] B
2RALE GKCl 242t XEE BEBAA 32T
L A & ZEe AP szl HlHA
XOMHX9HE gl gt o] B3t neurofilament 2] 9
o] FAXLZ FosA Frishe Aoz JYEHYg
(Fig. 6).

w3 LDH EHE

zad zAE A

- 94

XOMHXE % FHIEMHEERY A sz
uidsld LDH EHE7L 3715t AXe =48
Yebl oo 60mU/mé XO/0.2mM HXAZHNA MCV
Zh(midcytotoxicity value)E L} CKTable 7, Fig. 7).
323 60mU/md XO/0.2mM HXE 8AIZF FQ B
o] MH2stz] A 15-140pg/nte) BASELE
Figkol 2tz EEE BRKAAM A% ¢ A
g § A9 A2 Fxol vEy XOHXTHE
2§k Foll vlsle LDH ¥4 =7 Badad &
8] 35ug/mt, 70ug/md, 140pg/nt PABRAE FBK
A e XOHXTE Mg Foll vty FA
o g fog AL E JebdthFig. 8).

o] K #KRT FYHRY, XOHXE MY
e ZAA L AAL2{71E FEst E4E
ey o #EEAH FIBKE XOHX &3t
28 ERahae d3to Polans) Aoke A
£ %4 4 AL

V.# &

My ol BEREmEY I3 WmSERS B
B\ MRS TSI A8t A4 gFHM E
2 BRY FHEIRMGERE o3 sx9
xanthine oxidase(X0)9} hypoxanthine(HX)0] ¥ &g 1Z
ol ASENH FHKS AT ¢ A o
= BERIBo] BR FHERWHRMRA vixe
FEs BEYT £ A5 22 AL AR

I XOHXE WY FHERHSMES] MREFR
& FES AR EHo2 A

2. XO/HXS] MTTS03% NRSOZES 20mU/mé XO/0.2mM
3} 40mU/n¢ XO/0.2mME Jelytc).

3. BEEALH RBKS XOMXd ot FHitd
Rk A FRESH pigstut

4. BERNHL XOMHX 93l Z7}3 LDH 1§
HES R WEEA
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