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Anticonvulsant Effect of Uncariae Ramulus et Uncus. Ill.
Effects of Ursolic Acid and Hyperin on Neurotransmitters related
Components in Brain Tissue /n Vitro
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Abstract - The ethyl acetate fraction of Uncariae Ramulus et Uncus, which show-
ed anticonvulsant effects against pentylenetetrazole (PTZ) treated mice, were sub-
jected to column chromatography to isolate ursolic acid and hyperin from active
eluate. Hyperin decreased the elevated activities of GABA-T and xanthine oxidase
and lipid peroxide level dose-dependently in PTZ treated mice brain tissue in vitro,
but no effect on superoxide dismutase activity. The effects on such enzyme and
component seemed {o be related with biosynthesis or metabolism of neurotrans-
mitters.

Key words - Uncariae Ramulus et Uncus: hyperin: ursolic acid; anticonvulsant:
neurotransmitter metabolism.
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3lEE 19 2Ests §M-Mp. 290C, IRvin
em™ 3420, 3400(0H), 2935, 1700(COOH), 1640,
1475, 1305, 1165. Mass(E.L., 70 eV), m/z (re-
lative intensity): 456(1.4), 300(2.3), 248(100),
207(35.5), 203(22.3), 133(35.5), 69(23.3) 55
(32). 'H-NMR(DMSO-d,, 200 MHz): 5.49(1H,
s, C=0), 3.44(1H, ¢, 3-H), 2.62(1H, d, 18-H).
BC-NMR(DMSO-ds, 50.3 MHz): 180.0(C-28),
139.3(C-13), 125.7(C~12), 78.2(C-3), 55.9(C-
18), 53.6(C-5), 48.1(C-17), 42.5(C-14), 40.0(C-
8). 39.5(C-22), 39.4(C-1), 39.1(C-10), 37.5(C-
20), 37.3(C-19), 33.6(C-7), 30.0(C-7), 28.8(C-
23), 28.7(C-15), 28.1(C-15), 24.9(C-30), 23.9
(C-27), 23.7(C-11), 21.4(C-2), 18.8(C-16), 18.7
(C-29), 17.8(C-24), 17.5(C-25), 16.6(C-6), 15.7
(C-26).

BlEE 29| BEsHH BM-Mp. 222~224T.
IRvae em” 3550(0H), 1650(C=0), 1605, 1495
(C=0C), 1185, 1095(C-0). UV ApeMeOH) nm:
268, 358: +NaOMe, 275, 326, 410: +AICl; 276,
436: +AICI/HCI, 270, 392; +NaOAc. 269,
306. 376: +NaOAc/H:BOs, 267, 386. 'H-NMR
(DMSO-d;;, 400 MHz) 6: 5.37(1H, d, J=8.0 Hz,
anomeric H), 6.20(1H, d, J=2.0 Hz, H-6), 6.42
(1H, d, J=2.0Hz, H-8), 6.82(1H. d, J=8.8
Hz, H-5"), 7.54(1H, d. J=2.0 Hz, H-6"), 7.66
(1H, d. J=8.6 & 2.0Hz, H-6"), 12.57(1H, s,
CsOH). C-NMR(DMSO-d;, 100 MHz) &: 177.6
(C-4), 164.5 (C-7), 161.3(C5), 156.4(C-2), 156.3
(C-9), 148.6(C-4"), 144.9(C-3"), 133.5(C-3),
122.0(C-1), 121.1(C-6"), 116.1(C-2"), 115.3
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(C-5"), 103.9(C-10), 101.9(C-1"), 98.8(C-6).
93.6(C-8), 75.9(C-5"), 73.3(C-3"), 71.3(C2",
68.0(C-4"), 60.2(C-6").
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5735) & A48t} 32 Perkin—Elmer Elec-
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TE T 35,000x g, 307 YRS AR
< y-aminobutyric acid aminotransferase
(GABAD) &3 823 10.000xg FAHL A
105,000 x goll Al 1412 B3t QA Eelslo] d&
2 A (cytosol £8)<E xanthine oxidase &4
248 BAaYo= dha XFAREE SN dE
el A5 rhsled 10% wd g oz HEgT)

In vitro HI=EE GABA-T XM -0.15M po-
tassium phosphate buffer(pH 6.8), 60 mM
2-oxooglutaric acid 100 ul, 4 M y-aminobu-
tyric acid(GABA) ¥ 0.12 mM NADP 10 ul &
FYol] 7 Fxo] 25 AlEAE 71 T2 Eh
A 100 WE 7ksted 37CollA 3087 wheAgIn
Bergmeyer”e] Wyl wel Aelale] MAEE
NADPHZ 340 nmolA A 3sle] g4 SA S 444
skt

In vitro ZIZXZF XEIAEE M -8.1%
SDS(sodium dodecyldisulfide) 0.2 ml, 20%
acetate buffer(pH 3.5) 1.5 ml 2 0.8% thiobar-
bituric acid 1.5 ml T 7 Fxe] 275 4]
Hg 7heF ok &AW 0.7 mlE 713 & 4.0 mlo]
1) 37CA 3412F ¥H8-417] 51 Ohkawa 5

ol E3te] Xelsta mlal 2R3 Fad A
of oJste] 7k 23] 1 g@ malondialdehyde?] %
(nmole) & ¥AJ8c}.

In vitro xanthine oxidase &M &3-0.127
M potassium phosphate buffer(pH 7.5) 2.7
ml, 60 UM xanthine sodium 0.4ml 2 20%
trichloroacetic acid 0.4 ml o] 2z} F=2
27 ARIE 7K o8 E49 0.4 mlE 71gE
Z 4.0 mle) WENRE 37CoA BRI WA 1
Stirpe? Della”¢] e Fated MY uric
acidg I 292 nmolN FAEE
Hedo) ofste] EAEAHEE 129 1 mg pro-
tein®] A= uric acid?] % (nmole) .2 Vet
WAt

In vitro superoxide dismutase &4 £ -0.2
M potassium phosphate buffer(pH 8.6) 0.9
ml 2 alkaline dimethyl sulfoxide solution
(95% DMSO) 0.5 ml £l 7 ¥xe] 27%
AEAE 7 O 249 0.2 miE 74 F 1.7
mlel REgAE 37TelA 3083F HEEAIFI:

lo =
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ine 5°4=, 3.44°04 3 #2¢] oxymethine 4,
0.88~1.26904 /R wWEr]e] F4E FAAEA
t}. ®C-NMR spectrumelA] 17§¢] carbonyl car-
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A=A free hydroxylZ]e] EA4E #58 5+ UY
ok AICL 7 3 AHE 716t & AICL, Sl A
¢} ¥]@o] A Band [¢] 4 nm @34 o] 530 2 A
B-ring®] ortho dihydroxylZ19] &A4& 4%
=

'H-NMR spectrumels meta-couplings}i.
1= F aromatic proton?) signal(86.20(1H, d,
J=2.0Hz), 6.42(1H, d, J=2.0 Hz))3} benzene
#el 3709 aromatic proton signal(85.37
(1H, d, J=8.8Hz), 7.54(1H, d, J=2.0 Hz), 7.66
(2H, d, J=8.6 ® 2.0Hz)] 2 1 moled] B 7|
ske anomeric proton signal(85.37(1H, d,
J=8.0Hz)] o] BTk FRES ALatne “C-
NMR spectrumelA quercetin® ZZ= fA}st
W g2 D-galactose &9l signal(8101.9(C-
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358 nm= C-3 #X|o X&H FESZ FHPHH,
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T2 29 getrze Xl Hlmel o
hyperin(quercetin-3-0-B-D-galactopyrano-
side) 2.2 ZAH a3},
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~In vivo AN Vet 2750 g4 # aito
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a3t Fig. 1o VeRd vhe} Zo] PTZ A 2] ol
X9l GABA-Tel #4<& NADPH ®%& 206
nmoleQld #ste] 275 RS AR Yo 5
Ede HUleiE W £¥Edor AAHUS
= ¢ & Ao 28y ursolic acid®] H7HrolA
€ 1 mg/ml Z=lAMof o 10%9] AA &S
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Fig. 1. Effect of pretreatment of Uncariae Ramulus
et Uncus components on in vitro brain GABA-T
activity in pentylenetetrazole-treated mice.

The reaction mixture (3.0 mi of 0.15 M po-
tassium phosphate buffer, pH 6.8) containing
100 1 of 60 mM 2-oxoglutaric acid, 10 1l of 4 M
GABA, 10 pl of 0.12 mM NADP, 0.1 ml of various
concentrations of Uncariae sample and 100 pl of
enzyme preparation was incubated at 37C for 30
mins. Then assay was carried out according to
Bergmeyer.” Values represent mean+S.D. (n=3)
and were significantly different from control as *P
€0.05 and **P0.01 by student’s #ttest. "NADPH
nmole/mg protein.
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Fig. 2. Effect of pretreatment of Uncariae Ramulus
et Uncus components on in vitro brain lipid
peroxide content in in vitro pentylenetetrazole-
treated mice.

The reaction mixture (4 ml) contamlng 0.2 ml of
8.1% sodium dodecylsulphate, 1.5 ml of 20% ace-
tate buffer (pH 3.5), 1.5 ml of 0.8% thiobarbituric
acid, 0.1 ml of various concentrations Uncariae
sample and 0.7 ml of enzyme preparation was
incubated at 37T for three hrs. Then assay was
carried out according to Ohkawa et al.” Values
represent mean®=S.D. (n=3) and were signifi-
cantly different from control as *P{0.05 and **FX0.
01 by student’s ¢test. “malondialdehyde nmole/
g of tissue.
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Fig. 3. Effect of pretreatment of Uncariae Ramulus
et Uncus components on in vitro brain xanthine
oxidase activity in pentylenetetrazole-treated mice.
*The reaction mixture (4.0 ml) containing 2.7 ml
of 0.127 M potasssium phosphate buffer (pH 7.5). 0.
4 ml of 60 pM xanthine sodium, 0.4 ml of 20% tri-
chloroacetic acid, 0.1 ml of various concentrations
of Uncariae sample and 0.4 ml of enzyme pre-
paration was incubated at 73C for five mins. Then
assay was carried out according to Stirpe and Del-
' Values represent mean=8.D.(n=3) and were
51gn1ﬁcant1y different from control as *P{0.05 and
"P0.01 by student’s #test. “uric acid nmole/mg
protein/min,
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Fig. 4. Effect of pretreatment of Uncariae
Ramulus et Uncus components on in vitro
brain superoxide dismutase activity in pen-
tylenetetrazole-treated mice.

*The reaction mixture (1.7 ml) containing 0.9
ml of 0.2 M potassium phosphate buffer (pH 8.6)
0.5 ml of alkaline dimethyl sulfoxide solution
(95% DMSO0), 0.1 ml of various concentrations
of Uncariae sample and 0.2 ml of enzyme pre-
paration was incubated at 37T for 30 mins.
Then assay was carrled out according to Mark-
lund and Marklund.” Values represent mean=S.
D. (n=3) and were not significantly different
from control by student’s #test. “Units/mg pro-
tein, where one unit of superoxide dismutase
activity was defined as inhibition of oxidation of
pyrogallol by cytochrome c by 50%.
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spectrum¥} Mass spectrum #2139 ¥} ur-
solic acid9} hyperin(quercetin-3-0-f-D-galac-
topyranoside) ©.2 1= FE 87 £
H RS giaez AJd#H oA GABA-T, xan-
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o] AEg g A o3 22 2 At
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o AUFEAA Yehte 2705 AR 9449 &
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