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Content of Ramulus et Uncus Uncariae (REUU)

N E B
1socorynoxeine-N-oxide 040 %
anti-isorhynchophylline-N-oxide 0.030 %
hirsuteine 0.046 %
3-a -dihydorcadambine 0.097 %

Alkaloid cadambine 0.04 %
corynoxeine 028 %
rhynchophylline 023 %
isocorynoxeine 021 %
isorhynchophylline 016 %

Physcion 0.039 %
Ursolic acid 026 %
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1. MRAAES WSt

1) #8845 HHF

(L) MTT iz

% FRELBMHSEEIRS] hydrogen peroxide (HzO2)
v 932 A 3] 10« MolA 80x M7}
A9 HOst Z2be) 22 EFE EEEAIA 540 §
ot EES F H; FAHEHNE MTT assaydol 93t
o ZAE 23 106 M HO: A oME Axe] &g
2 2(100%) Hlste 842%2 Jebtth T8y 20¢ M
Aol MEe 754%2 Yergch £8 40x M3 80ux M
08 AZ# 49 AE A2 &L 72z} 50.9%(p<0.05)9}
421 %(<0ODZE thzd wiste FostA FA Jebs
tHTable I, Fig. 1).

A g G Tk ROyt R FRGRMSEHR
o olxle 4TS A7) A%t 400 M HOxrt 289
oM FRERIEMSEMIES 2 142N A7
T HES T AEe HEEE MTT assaygol 93l
Wz HE ZAG A A7 BEANE gz
(100%)0l ¥18ke] 64.7%9] MEBELE BYTh &3 34
7 1) YoM E 60.0%E WERZEFHT ti A e
30w 5A17F ol e dlZF vt 47.1%(P<0.05)
B, A EEAME B3%E<0ODE Zzt yeigot
(Table 1, Fig. 2).
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Table I. Absorbance (% of control) at 5%0nm wavelength for
the MTT assay on hydrogen peroxide (H,0;) in
cultured mouse spinal DRG neurons

HlOc(x M) absorbawcg(SSOnm) De&;egﬁfy(o %ell
0 0.57x0.08 -
10 0.48+0.04 158
2 0.43£0.05 246
40 0.2940.02% 49.1
] 0.24£0.03+x 579

Cultured mouse spinal DRG neurons were treated with
various concentrations of HeO» for 5 hours. The values are the
mean+SE for 6 experiments. Significant differences from the
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control are marked with asterisks. *p<0.05; **p<0.01

140 4
120
100
80 -
80 4
40

20 o

Live Cells(% of controf)

control 10 20 40

Concentration of H,0,(pM}

Fig. 1. Dose-response relationship of hydrogen peroxide (H:0s)
in cultured mouse spinal DRG neurons. Other legends

are same as the TableI.

Table @I. Time-response relationship of hydrogen peroxide
(H:202) by MTT assay in cultured mouse spinal
DRG neurons
s MTT absorbance(530nm)
(M) Onr 1hr 3nr Shr hr
0 ]0.362006[0342005[035+003] 0341002 | 0.33+0.04
40 10.35£004{022£0.03}0.21£001{0.16£0.02%|0.11 £0.01 =

Cultured DRG neurons were treated with 40¢ M HO; 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

140

W H.0, oM
& 1,0, 40uM

Live cells(% of control)

control

1 3 5
0, incubation time{hour)

Fig. 2. Time-dependency of hydrogen peroxide (H:0s) in
cultured mouse DRG neurons. Other legends are
same as the Table 1II.

(2) NR filE ‘
TSRS SRS 37 F HEY & C°,
Mg -free?] Hank’s balanced salt solution (HBSS,
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Gibco) 2.2 33 AFE F HO7t 1x MM 35x M7tA]
o T2 77t 2EE ERENAM SAZ HES O A
T AELS ZAE A e MY AN AZAES
& E2F(100%)] Blated 744%2 JERon 150 M
25 Mol X 242 651%9 488%(p<0.06)2 iebytch
¥ 3/ M H20208= 37.2%(p<0.0D)2) &L Jg
Wk (Table [, Fig. 3).

A7) whet HoOo7t BRERVE MR IRl B =
GFE 2ABH 98t NREO#Y 25¢ M HxOuF =014
~TAIZE O HES £ 4 AEE NEY 4ES
S XA AR 1A EEAMT dE22(100%)0 b
3] 625%% WEbo ™ 3417 wikdlME 59.3%E
e O o] 5AI 7k} TAIZR A e 22 5R.7(p<0.05)% 2
415%(p<QoDE et Table IV, Fig. 4).
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Table [I. Absorbance (% of control) at 540nm wavelength
for the NR assav on hydrogen peroxide (HoOn)
in cultured mouse DRG neurons

HeOele M) absorban’\g(mnm) De\?i;et;ﬁfy(o %e”
0 043+£0.06 -
1 0.32£0.03 256
15 02800 49
25 0.21£0.04% 512
3H 0.16 £0.02+%* 62.8

Cultured mouse spinal DRG neurons were grown in
media containing various concentrations of hydrogen
peroxide (HxO») for 5 hours. The values represent the
meanxSE for 6 experiments. Significant differences from
the control are marked with asterisks. *p<Q.05; **p<0.01
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Fig. 3. Dose-response relationship of hydrogen peroxide (H;O»)
in cultured mouse DRG neurons. Cytotoxicity was
measured by NR assay. Other legends are same as the
Table 1.

Table IV. Time-response relationship of hydrogen peroxide
(H:0») by NR assay in cultured mouse spinal
DRG neurons

H0, NR absorbance(540nm)
(eM) Ohr 1hr 3hr Shr Thr

0 |057£008|056+007: 0542005

)

0552006 | 0532005

25 05620.07|0.35£006| 0.32+0.0310.20:£0.04% | 0.22 £0.01 +*

S

Cultured mouse spinal DRG neurons were treated with
251 M HO» 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

140 A Wl H.0, opM
B H,0,25uM

Live cells(% of control)

H,0, incubation time(hour)

Fig. 4. Time-dependency of hydrogen peroxide (H.(Q:) in
cultured mouse DRG neurons. Other legends are
same as the Table II.
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1# M HO; HE o)M= neurofilamente] %3 wHal: o)
Z27(100%)°] ¥gte 685%2 Jersten 150 M HOn
AN E 620%22 Jepgth =3k Bp M 70x M
HO:9) AzlelMe Zhzh 46.7%(p<0.05)9) 23.9%(p<0.01)
] neurofilament %<& YR §oJ8kA 243 tH(Table
V, Fig.5).

Table V. Dose-response relationship of hydrogem peroxide
(Hs02) by neurofilament enzymeimmuno assay
(EIA) in cultured mouse spinal DRG neurons

s M) El Decrease of
Aok absorbance(490nm) | neurofitament(%)
0 0.92£0.07 -
1 0.63£0.04 315
15 057+0.06 R0
3H 0.43£0.05+ 53.3
70 0.22£0.03%* 76.1

Cultured mouse spinal DRG neurons were exposed to
various concentrations of hydrogen peroxide (HxO») for 5
hours. 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
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Fig. 5 Dose-dependency of hydrogen peroxide (H:02) in
cultured mouse spinal DRG neurons. Other legends
are same as the Table V.

(2) #9380 (Ramulus et Uncus Uncariae)2) %58
Neurofilament®] FZHaEHoly HO0 23l &
E HE FHERARESEMIEA] th¥ Ramulus et Uncus

Uncariae®! 238 RA) 98t H,0.2] MCVZ

(mideytotoxicity value)$! 35¢ M H202F =04 % &
BEAIRIMEEMIIRE S5M17 B =2A1717) 2417 Ad
1~60ue/ml Ramulus et Uncus Uncariae?} 747} X3
gl AXEe § ool WoEFAE neurofilament
EIA¥S 2 ZABIETh e M HOTE A 44
wate  ol2Z100%)  Histy
421%2 Jepgth 22y luwg/ml Ramulus et Uncus
Uncariae® AA s 24 538%E vebdth E3 154
/ml%t 30ug/ml Ramulus et Uncus Uncariae # o)AM=
747k 69.3%% TAT%E F7hste AdFe Jehiou fo
g Holx grgtrh T8y 60ue/ml Ramulus et Uncus
86.6%(p<0.)E YEelFL2A ols
HOvME Aydt 5o wsted fog S7H8 Yelig
(Table VI, Fig. 6).

neurofilament®] %3

Uncariae®] 2%

Table VI. Dose-response relationship of REUU for its
neuroprotective effect on hydrogen peroxide
(Hx0») by neuofilament EIA assay in cultured
mouse DRG neurons

El absorbance(490nm)
H02 concentration of REUU( uz/mi)

0 1 15 30 60
0 |0.76£005{0.7820.08|0.75+£0.06|0.79£0.05] 0.82+0.09

35 0.32£00610.42£0.05{05210.04]059+0.03|0.71 £0.06%

Cultured mouse spinal DRG neurons were preincubated
with various concentrations of Ramulus et Uncus Uncariae
(REUU) for 2 hours before treatment with 35 M HaO» for
5 hours. The values are the mean*SE for 6 experiments.
Significant differences between groups are marked with
astenisks. *p<0.05

140 o Il H,0, OpuM
B2 H,0,35uM

1204

Nurofilament(% of control)

control 1 15 30
Concentration of REUU(pg/m 1)

Fig. 6. Dose-dependency of Ramulus et Uncus Uncariae
(REUD) for its protective effect on hydrogen
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peroxide (HoO:) in cultured mouse spinal DRG
neurons. Cultures were preincubated with 1, 15, 30
and 60 we/ml REUU for 2 hours. Other legends are
same as the Table VI.

2) Lipid peroxidation

b HOp9] 3%

HO00h olate] 4 K SEmiRs M 109 5
Lol w2 lipid peroxidation® %& w3lg
flate] HaOw7b 1~500 M7HR9) sx2 7tz =
RN FRARESEERRE /7 B¢ He &
TBARS (thiobarhituric acid reactive substances)s HIE
T AMEe] AEEE iz vy Z2AEY I 2

%waﬂ

sl
&}

o 1M H202 #HeldlMEe TBARSZE th#7(36.8+4.2)
o st 4171482 JEPGOH MEMEE fHag
& HEFQ00%)) wlste] 113.3%%2 Uehsteh e 10u
M3t 30 M H202E A3 249 TBARSY): 2zt 464+
33 59.7£65(p<00DE VElgtow, AMEAES A
S gz wate] zZhzb 126.1%9 162.2%(p<0.01)
2 ouetuth 50s M HiO:9] A 2lel glolss TBARS
b T39EBIp<0ODE UEkoH AZAEE 2agl
2063%((p<O0DE Ve fogk FE Bk (Table
Vi, Fig. 7).
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Table V. Dose-response relationship of hydrogen peroxide
(H:05) on lipid peroxidation in cultured mouse
spinal DRG neurons

ot | TSGR/ Oesee e o
0 36.8+4.2 -
1 41.7+48 113.3
10 464+53 126.1
30 59.7 46 5% 162.2
50 75,948 Tx 206.3

Cultured mouse spinal DRG neurons were exposed to
various concentrations of hydrogen peroxide (H202) for 5
hours. Thiobarbituric acid (TBA) fluorometric assay was
adopted to analyse lipid peroxidation and TBA reactive
substance (TBARS) were represent as pmol/106 cells. The
values are the mean®SE for 6 experiments. Significant

PHFCEAIIESY WA el B

differences from the control are marked with asterisks.
*xp<0.01

240 4

8 ko
T
5 220 T
O 200+
o ok
o 180 T
=160
8 1404
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o
@ 100
o 807
o 60
S 40
3 20

0

control 1 10 30 50

Concentration of H,0,(uM)

Fig. 7. Dose-dependency of hydrogen peroxide (H202) in
cultured mouse DRG neurons. Cultures were
exposed to 1, 10, 30 and 50 # M HoO» for 5 hours,
respectively. Cell viability was determined as % of
control. Other legends are same as the Table V.

(2) $98f(Ramulus et Uncus Uncariae)®) #H

lipid peroxidation {ENA HaOxol <l3ted IR
BE TGRSR N3 Ramulus et Uncus
Uncarlae®] HRE ZAE7] $istd HO.2 MCVEH
1 306 M HOrg ol M 5A17 5
b mZFAIFIZ] 2AZF Aol 15~ 120w/ml Ramulus et
T X8 R X & o
o] FHHERE }‘3 At MO
TBARSE hEF(327453)0] Blate] 2274388 velwt
on, MEAEEY] ZAEE RF0100%)9 s
694%E vrebtel, 2yt 15ue/mlgt 30we/mle) Ramulus
et Uncus Uncarige A elo] lojXE TBARSZE th 220

\3te) 7yzh 2024263 174+1 6(1J<O.05)3i YER S

W ool AEAELEY HAEE BEZ(100%)e) wiEtd
62.3%9} 53.0%(p<0.05)2 77t Jehgoh £ 60ug/mie}
120ug/mi2] Ramulus et Uncus Uncariae ##]o)} lojx=
TBARS7F thzwoll ¥l8led z}z} 134+2.3(p<0.0DF 95
T07(p<00DE vetgow oy HEAAES
A E2-(100%)90 Bl3ked 41.7%(p<0.01)8}F 30.19%(p<0.01) &
7tz} et ti(Table VI, Fig. 8).
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Table VI. Dose-response relationship of REUU for its
neuroprotective effect on hydrogen peroxide
(H:0») in TBARS assay in cultured mouse
DRG neurons

TBARS(pmol/10°cells)
H0: concentration of REUU( ke/mi)
(# M)
0 15 30 60 120
0 327453324451 328+42 | 321435 | 316146
30 [2274£38(2024261174+£1.6%|134£2.3%%| 9510 7%+

Cultured mouse spinal DRG neurons were preincubated
with various concentrations of Ramulus et Uncus Uncariae
(REUU) for 2 hours before treatment with 30# M HoO» for
5 hours. The values are the mean+SE for 6 experiments.
Significant differences between groups are marked with
asterisks. *p<0.05; **+p<0.01

Hl R0, 0uM
B 1,0, 30uM

140 4

120 4

Cell decrease rate(% of contro

-
control

15 3o 60
Concentration of REUU{(pg/m1)

Fig. 8. Dose-dependency of Ramulus et Uncus Uncariae
(REUU) for its protective effect on hydrogen
peroxide (H:0») in cultured mouse spinal DRG
neurons. Cultures were preincubated with 15, 30,
60 and 120 we/ml REUU for 2 hours. Other
legends are same as the Table V.

3) LDH fIE

(1) 0.8

HOo ol3te] (8% 1R FRERRMSE IR 2L
o}4 LDH 84S Z4sl7]1 98t HO7F 1~40e M
7Y 22 27 TTE EEEA NSRS S5/
U AGH T MEREAE 759 LDHYS ox?
# vl ZARMIC 2 A% e M HO: HEAAEs o
F3100%(18.3£1.6)0 BlEted 116.4%(21.3+24)2 VEI%:
o X3 10 M3 206 M H:0:90 X &el dAx=z2
1246%(228+2.1)¢}  156.3%(286+34)(p<0.05)Z ek

ZAAAN &3A ALY A1E 200 —

vk, @3 40 M H0.8 AElg A9 1831%(335%
43)(p<OODZE Ueh HO0E HElshd @2 tizol vl
sto] Go3A 27189tk LDHEAE S MCV#S 20
M H:0:9 Aol Jebdth(Table KX, Fig. 9).

Table [{. Dose-response relationship of hydrogen peroxide
(H:0») on lactate dehydrogenase (LDH) release
in cultured mouse DRG neurons

HOLe M) | 0 | 0 | 1
L%ﬁ“‘ﬁzegie 183+ 16|21.3£24| 22,8421 |286+34+| 854434

Cultured mouse spinal DRG neurons were exposed to
various concentrations of hydrogen peroxide(H:00) for 5
hours. LDH release was measured at wavelength of 570nm.
The values represent the mean+SE for 6 experiments. *
'significantly different from the value of control group.
*p<0.05; **p<0.01

2404
2204
2004
180 -]
1604
140
1204
1004

LDH activity(% of control)
-
e

204

control 1 10 20

Concentration of H,0,(uM)

40

Fig. 9. Dose-dependency of hydrogen peroxide (H.0:) in
cultured mouse DRG  neurons. Cultures were
exposed to 1, 10, 20 and 40 # M Ho0O, for 5 hours,
respectively. Cell viability was determined as % of
control. Other legends are same as the Table K.

(2) $3%#(Ramulus et Uncus Uncariae)®] %%

LDHEA = il A O olste] &4% 1% Hh
RS EEiRe) ¥ Ramulus et Uncus Uncariae® &
Fg ZAP] 989 H0:9 MCV3(mideytotoxicity
value)? 206 M HOrs o)A 5417 §¢t =&A1917] 2
AlZb Aol 10~100us/ml Ramulus et Uncus Uncariae7}
7tz I HEEEAA M@ F oo WolAAE FAL
sk 2 A% 206 M HO5He As A8 dExd
100%(14.5£1.8)e1  wiste] 77.9%(11.3+1.3)2 uetsdth



- §9gike)

T8y 10ug/ml9) Ramulus et Uncus Uncariae® 2o A1 &
o) ¥gked 725%(103%1D2 YENS S s 25ug/ml
9 50ue/mle) H09) Al M 27} 65.79%(9.0+05) 9
51.1%(69+0.8)(p<0.05)F Fo8tA Z&sch T3 100
ug/ml Ramulus et Uncus Uncariae®l HZoME 2T
o Hglke] 405%(5.1+06)(p<0.0DE wi$ 93 FAE
VelA T Table X, Fig. 10).

Table X. Dose-response relationship of Ramulus et Uncus
Uncariae (REUU) for its neuroprotective effect on
hydrogen peroxide (Hx(s) in lactate dehydrogenase
(LDH) release on cultured mouse DRG neurons

|.DH Release(% of control)

HAD2 concentration of REUU(we/ml)
(M)
0 10 25 50 100
0 1145%18| 142+16| 13715 135x12 | 126*14
‘Z()JllBi'IB 103£1.1 9.()i().5l 69+08%| 51+06%x

Cultured mouse spinal DRG neurons were preincubated
with various concentrations of Ramulus et Uncus Uncariae
(REUU) for 2 hours hefore treatment with 204 M H:O: for
5 hours. The values are the mean:tSE for 6 experiments.
Significant differences between groups are marked with
asterisks. *p<0.05; *xp<0.01

i Il H.0, opM
EEE 1,0, 20M

LDH activity(% of control)

Concentration of REUU (pugim )

Fig. 10. Dose-dependency of Ramulus et Uncus Uncariae
(REUU) for its protective effect on hydrogen
peroxide (Hx02) in cultured mouse spinal DRG
neurons. Cultures were preincubated with 10, 25,
50 and 100 wg/ml REUU for 2 hours. Other
legends are same as the Table X.

4) SRB filE
1) 0o} 8

B reRsol ostel JARE R AFRAMSEAIEA PIA T R WY M

HO7t 5% FEHAIRS el
Sl goke] Ao ZAMEEY) $3te] 10x MollA
M 7bA 8] HeQuo7t Zh7h EFE Bifiol A 5217 %?l ¥
#£3 F HOpol 93 sl d o] wste] s M

A3 10e M HO, HdMe BHgel ol dzd
(1009%)0 ¥13}ed T56%=E EFES s 260 M H0:9 A
FAME dEZo) Blety 682%2 tha ¥ velkdth
=% 50¢ M3} 100e M HLO:E A3 29 @93 @4
& Zbzb 47.2%(p<0.01)9F 32.3%(p<0.01)%Z YENY fr9
Ade A4S BRI HTable, Fig. 11).

LEE ff;%k%

of

Table. XI Dose-response relationship of hydrogen peroxide
(H:02) on total protein synthesis in cultured
mouse spinal DRG neurons

H0:(2 M) Total Protein (% of control)
0 100+83
10 756164
5 682176
30 47214 8x
100 32.3£5.2%%

Cultured mouse spinal DRG neurons were exposed to
10, 25, 50 and 100 # M HO, for 5 hours. Amount of total
protein was measured by SRB assay(540nm), and shown
as % of control. The values are the mean+SE for 6
experiments, * significantly different from the value of
control group. **p<(0.01

S 120
2
T
3 1004 il
-
©
80 T
T T
2
g s -
@
&
2 40 *x
a
S 20
o
4
control 10 25 50 100

Concentration of H,0,(uM)

Fig. 11. Dose-dependency of hydrogen peroxide (H:0-) in
cultured mouse DRG neurons. Other legends are
the same as the Table
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2) §580#(Ramulus et Uncus Uncariae)®) #F

Gl o] ekxMs fEA HOo % %
1&*&%%“:'5’6%&5@"“ 2le}A Ramulus et Uncus Uncariae®]
EAE 2AEH7) ek Hy008 MCVat{mideytotoxicity
value)?l 50¢ M H:0p FEA 5A17F 5 m&A717] 2
A7+ Aol 10~80ug/ml Ramulus et Uncus Uncariae7}
Zt TSR Kol e F ol9] WeAnE ZA
st I A3 HROwe Ad Z$ Fadde o4F
Hile 2F(100%)0] H¥l8le 426%2 Jepsch 9
10ug/ml Ramulus et Uncus Uncariae®) HglolME o
ol u)she] 638%2 LFERREO.B, 20ug/ml, 40ue/miH el
e thzFe vste 2zt 715%, 16.7%2 Jebgt =
% 80ug/ml Ramulus et Uncus Uncariae?] X glo|ME
81.2%(p<0.05)2 Ueht} tE o] st FoAUA =
7}t eH(Table, Fig. 12).

Table. Xl Dose-response relationship of Ramulus et Uncus
Uncariae (REUU) for its neuroprotective effect
on hydrogen peroxide (H»0») by SRB assay in
cultured mouse DRG neurons

Total protein(% of control)

(H%) concentration of REUU(ug/ml)
u

10 20 40 80
0 100£63 | 10058 | 100£7.1 | 100£86 | 100+75

B | 426252 | 63874 | 715283 76.7+6.5|81.2£9.8+

Cultured mouse spinal DRG neurons were preincubated
with vartous concentrations of Ramulus et Uncus Uncariae
(REUU) for 2 hours before treatment with 50 M HoO. for
5 hours. The values are the mean+SE for 6 experiments.
Significant differences between groups are marked with
asterisks. *p<0.05

140 5 BN H.0, 0uM
EE H,0, 50uM

Total protection(% of control)

control 10 20 40
Concentration of H,0,(uM)

AR 37
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Fig. 12. Dose-dependency of Ramulus et Uncus Uncariae
(REUU) for its protective effect on hydrogen
peroxide (Hx0») in cultured mouse spinal DRG
neurons. Cultures were preincubated with 10, 20,
40 and &0 w/ml REUU for 2 hours. Other
legends are same as the Table
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(Rublaceae)ell &3t= E#k REMAA §98 S o
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A BRANE S BB ISl HEE 2
ML S Tl sl AT B ohiE 4 9 g
24170 E2gel 28t opul g} 3 &zt
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I AR SIS 28 ZolU(ARD &AL s
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rir
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o BIEZE akaloid ¥ BAPH B WY 2
&ol 22 ) 2 B3 THUG 1 9 A §F0e
PrguiEel NAATY G, GEF. TR (o), V=
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tP” o]% reactive oxygen species (ROSI} reactive
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B A wge] Ay JoP ojge) B o
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galss F2d #AFEEE vRI AAS
Astaag MEAAAA o 2 oFed g48 7HAZ
Ao} HAZ FES dALE & B YA g
3 &4 oty fdsElE AEe] X8 vl¢ AR
Bzt BRaselA L Aot

olo) FHE MERT (EAS vIZstd #F - s
T 5o Hed AT e $ihike] BEBHES]
At Eae) ety friEe BRETNEEEY Y B
& 2N flste] Ao BFRERRMSEMIRS SshiE
2 H:0:2 Aaldt & MTT assay, NR assayE B £ 3t
LDH #4374, F99d%9 5%, Neurofilament &%
% Lipid peroxidation®] &% 8t th

Bxamite AAEQEAE RAE7] A8 B
AN eFEe dd 470 FHBRBHEEHN
faol o8l 3= H:O 25X7 £ MTT assay
NR assay® Al&g 23 HO08 WY AAME A
g3 FEo Azt va st iz vt M EA
&9 HY9¢ 42§ BY. 53], MTT assayel %
oA 40r M HO; FEIAM 5AZ B¢ Ad A
MCV(mideytotoxicity  value)Zt&  JEhY 2w(Table ],
Fig. . NR assaySiXdE 256 M H0, X o0A 5N+ §
et Mol A MCV#E YeEltTable [, Fig. 3). & 4
oA NR 50 2+ MTT 50 #tel 5 100 ¢ Mo|sl2 v}
o 24 o] 2 Borenfreund® Puerner™ ¢ SA%
B daty H0S HEERFMESIRMSEMNREY 1%
74 (NR50, MTTB0<100# M3l #22 et

 BEY o2 Rt N0y THHIRS SR
of SAEAE /ML ALE FiE ALZ, olE Kim
2 Kim™olu 9%l BEamel ostd AAMEI}
E4EAGE A7 X&) waA o e o
TAAEE BEAHRES] 2517 E4o] AAFA B
St g FH 3 U 0T YL olnt: ME
BlE7 AEY &4E Fo] 2 A3 FAaaL BE
Biigkel MA FYol 2AE Axd sisAde) 8 Aex
Azted ol 7o) e 3UZ xanthine oxidase
(XO)g A7ZAAEe Mg F SODY & FasiA=
e A3 MEe HEL) A ZIlEUYE B B

go] Hyg vl AP B g8 glojME HO,
= kY SHARMEEEEY A28 5 A7

H)#ldte)  MEZ  [ipid peroxidation® FAFLR
TBARS®] §23 Z719t MEAEE] Zafd ¥ Hrh
ol ER Mz gastisel &4dd o FARAM 4
g 22 A7 2H}E JALHL AUk

H0.7b iR e) #3tel vAe 43 F4& A3
o} neurofilament EIAE A1338 T Neurofilament®]
232 938t neurofilament EIA®] AoiA #A HO
7} neurofilament®} YAHWslel wAE= FFE ZTASA
th ol flEle HEE FHERMEOEED HOE
1~701 Me) Z2t ZgE widdelx 547 gt A
A3 AP 55 vt F9F neurofilaments) %
A A8 Hgth 53, 3¢ M R4 HO:4 MCV#
< YelTable V, Fig. 5). °olol ®3le] 35¢ M
H2028 ¥5% HRERRMSHMmiEc) st A 1-60w
/mie] g5ghio]l XHE wiFYAN 24T FF FA A
A% 27 59 A ¥Eo wdsdy neurofilament?
43 Z7E B4 1~3e M H:0: &7 59 Aol
ME WERZ100%)e] vt 50~70%°]4 22 vehd
ol H:00¥He AEl(41.2%)) HI3le EF F713 AL
2 Yeistrh 53], 60we/ml FEAME T H3e
866%(p<0.06)2 JYetde2A ol HO.wg Aed A
S vlgte] Folg Z718 vetdciTable VI, Fig. 6).

H# FEHARAC R HO07b A ahitstvk-gol
uAE %L 2AE7) A8S HOE 1~50e M 744 9]
TEE 77 xEE mgdelA miiES At §
o wj k% lipid peroxidation® ZAFStETH H:O0& wl
& ABAEA A A Mgzt At vEso
TBARS =& HAUA F7/MALH =3 HEHE
€9 A4 vElth A6 3 M HO, FEIAM
MCV#E JetdithTable W, Fig. 7). o12& A= 8
FEREIE ALt A A FEso et PP
AARA AF AxS "3 AEE gesA €n
WNERDGW HOol stel SAME Mk WRIRIEME
Gl the gdmige) TS dotdr) st 3¢ M
H0: F5A4 5412 59 =&A77) 2417k Aol 15~
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120ue/ml $58so]l 24zt ERE R AXHE A
< (Y3 FEo] vlg st TBARS ¥ #4S vg
Wk 53, 60us/ml 120ue/mle] §saEA e bzt
41.7% (p<OODE 3019% (p<OODE YERY} HOHe A
2lg el vlste fojgh 248 el Table VI,
Fig. 8).

HO:9 2tsta &4do] o3t MEste) &4 A g 3
FHo2 ZA3l7] Ysted LDH ZFHLEE ZAletgth 8
E FREREMEE DL oM HO00 FEe w2
LDH #4455 ZAls7) sk #Mluissnus 422
LDH%S tz#3 ww ZAskdch HO07F 1~40ux M
TR 47 2EF wlokdol M FHESIEMSERIEES A
2lg 23 AHelgke| vHstd LDH %3 £/ BY
on MCVZEe 20t M HO: FEIA UebdtHTable
X, Fig. 9. LDHS} %& £4& sxute] £AARE &
A8 7 AdE AX2A 2 A doldg ol HO,
o] HEFgkel Azt vl sle LDHY %3 712

2ol RS HOJ AEH) 4% FATE A% 9
slabe] ol B 46 AoM HOo 98 AA7A
shig el Z7hRE AXYEN, F o W) %) o

ot g A Azt Aoz sk A EY)
9‘ LDH7]' \!B}X%L‘r% 7/12.% }\g Z_}E\ 3}17‘.%:9,(%1,72,7:4) 5_}&4
LDHEAE ZHAM HOol 2slel &4 53 T84
IR EY] AR Sk MRS e 98y
206 M HQz FEAN & A7)7 Aol 10~100ue/ml §9
fapgol 27t TEE HERAIAM 547 2 AALE A
+ H:008 A2ld 5xo wastel LDHY %3 7a
g HHow X3 100uw/ml §980 AldME Wz
of Hiate] 405%pE<0.0DE w$ 23 243 vEic
(Table X, Fig. 10).

& BERS BRe ffc) BEAMEY I3 Az
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e
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A EIS) M R B B -
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FlA AANEZE Axels Ay fiams M 3
SO wlgste] wdge] Frle B, 53 80w
/ml §8ke] MM E 812%(P<0m=E Yeh} o=
506 M ILO:HS A el et A$(426%)°) vldte {238 &
7}8 H Y tTable, Fig. 12).
o} o] EBE #RE A ¥ W HOx AZAEE
FAEANROZA REES Ve oo tidte &
GFE= §980HS newrofilament®] BE7 EME WIE
3o} lipid peroxidation®] i#P, LDHES) #d 2 oy
Aokel B{mE verd oz EHEEMEe] Holo) wie &
12o)lon] HEAL) ZHM EE MALE EFEH
AR R AR Y €48 HAx
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wogoye) s

mlo

]

r]r

V. #&
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(oxygen free radicals)ol 913}o] BER HEEEREREM
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o},

L ONR 2483 MTT 24 slold A ks
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A Study on the Effects of Ramulus et
Uncus Uncariae (REUU) on the Cultured
Spinal Dorsal Root Ganglion Neurons
Damaged by Oxygen Free Radicals

Hyung-Won Kang - Jin-Sung Park* -
Yeong-Su Lyu* - Jin-Mo Chung™. - Geon-Mok Lee

Dept. of The Third Medicine, Professional Graduate
School of Orental Medicine, Won Kwang
University, Iksan, Korea

*Dept. of Oriental Neuropsychiatry, College of Oriental
Medicine, Won Kwang University, Iksan, Korea

«Dept. of Anatomy & Neurosciences, University of Texas
Medical Branch 301 University Boulevard, Rt. 1069,
Galveston, Texas 77555-1069

To study the effects Uncus

of Ramulus et
Uncariae (REUU) on oxygen free radical-mediated
(H:32) on cultured

spinal sensory neurons, in vitro assays such as MTT

damage by hydrogen peroxide

assay, NR assay, neurofilament enzymeimmuno assay
(EIA), sulforhodamine B (SRB) assay, assay for lactate
(LDH)

peroxidation were used in cultured spinal dorsal root

dehydrogenase activity and assay for lipid
ganglion neurons derived from mice. Spinal dorsal root
ganglion neurons were cultured in media containing
various concentrations of HzO» for 5 hours, after
which the neurotoxic effect of HyO, was measured
by in vitro assay. The protective effect of the herb
extract, Ramulus et Uncus Uncariae (REUU) against
H202-induced neurotoxicity was also examined. The
results are as follows,

1. In NR assay and MTT assay, H:O; significantly
decreased the cell viability of cultured mouse spinal

dorsal root ganglion neurons according to exposure
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concentration in these cultures. An additional time

course study was done on these cultures.

2. Cultured spinal dorsal root ganglion neurons which
were exposed to various concentrations of HxO:» showed
a quantitative decrease of neuronal cells by EIA and of
total protein by sulforhodamine B (SRB) assay, while
they showed an increase of both lipid peroxidation and
LDH activity.

3. The effect of Ramulus et Uncus Uncariae (REUU)
on Ho0 induced neurotoxicity showed a quantitative
increase in both neurofilament and total protein, but

showed a decrease of lipid peroxidation and LDH

_18_

activity.

These results suggest that HO: has a neurotoXic
effect on cultured spinal dorsal root ganglion neurons
from mice and that the herb extract, Ramulus et
Uncus Uncariae (REUU), was very effective in
protecting H:Oz induced neurotoxicity by decreasing
lipid peroxidation and LDH activity.
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