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The Protective Effect of Uncariae Ramulus Et Uncus Extract on
Middle Cerebral Artery Occlusion(MACO)

Sang-Yeol Gang, Seoung-Jun Kang, Hyeon-Su Keum, Yeon-Yi Jeon, Eun-Ju Lee, Chi-Sang Park,
Chang-Gook Park, Jin-Hwa Heo", Chae-Ha Yang”, Jung-Sook Cho?, Young-Ho Kim®

Department of Circulatory Internal Medicine, Goliege of Oriental Medicine, Kyungsan University,
Department of Physiology, College of Oriental Medicine, Kyungsan University®, Department of Pharmacology,
College of Medicine, Dongguk University* Colledge of Pharmacy, Chungnam Nationa University®

Objectives: Uncariae Ramudus Er Uncus extract is clinically used in Korea to treat ischemic cerebral damage. The present
study was undertaken to study the neuroprotective effect of Uncariae Ranudus Et Uncus extract in middle cerebral artery
occlusion (MCAOQ) rats.

Methods: Changes of extracellular levels of dopamine, DOPAC, HVA, and HIAA in striatum were collected at 20 minutes
interval by in vivo microdialysis and then analyzed by HPLC (high performance liquid chromatography) in rats subjected to
permanent focal cerebral ischemia induced by 2 hours of MCAO. Uncariae Ramulus Et Uncus extract was orally
administrated before MCAOQ. Different animals were used for measurement of cerebral infarction volume induced by 24 hours
of MCAO with TTC staining and image analysis.

Results: Extracellular levels of dopamine decreased after treatment with Uncariae Ramulus Et Uncus extract, while
extracellular levels of DOPAC and HVA significantly increased. Cerebral infarction volume also significantly decreased after
treatment with Uncariae Ramulus Et Uncus extract.

Conclusions: These results provided evidence that Uncariae Ramulus Et Uncus extract can produce a neuroprotective
effect on cerebral ischemia by regulating extracellular excitatory neurotransmitters. (J Korean Oriental Med 2002:23(1):1-10)
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2 Agsta, B3 A X G480 Hxsl SAst
5ol AZIAE oA HAAATE v7tdy &
HE YA B 2903 gutamates} 71 =&
Hogtta ezl mono amined WA AGEHN
dopamine¥} serotonin& glutamate®] NMDA receptor
oA A9g ZAA2H glutamatee] A ESAZ
£ 2490 A Ao,

$988%(Uncariae Ramulus et Uncus)S 58] &
3 FEIEPAQ #§E(Uncaria rthynchophylla (MIQ)
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2. 4y

DA 24

$74RE 400.0g-S round flaskdl] ¥ 31 70% MeOHZ
7heted 4A7HERE WAE 323 oy AT}l
s %35te] MeOHE gl Byl -8 SZ A28
18.6g¢] 588 AU}

2) A o

S5 gujel & 1AF e sl o] & F(control
group), AT A(sample A group), A& B(sample
B group)5-9] 3T o2 Vit Hde] B A
i Aol $8E HAE AS kg S00mgH, A
T Boll= $98iE AAE AT ke 100mg® AT5
datgon QxTdEs 09% Ae)d4E & kg
o 10mY 7 FEo 39,

3) ] A A e

F1fol sodium pentobarbital(50mg/kg) S B7}3A}
st} v} A1) & stereotaxic e TAAA F
I AAGAR. @2 E ol &3 lambdasd}
bregmaZ 7]F & striatum®] coordinate AP +0.5, L
3.5, DV -4.59] 91X}l microdialysis probe 4% & ¢
3l guide cannulaZ A 2] &} gt} Stereotaxic WHE 0 8
FEE R APT L dFAFe] FAEE A

SARAYE 9%

%, guide cannula® %3} BEAHS

microdialysis probe(CMA/11, shaft length : 14mm,
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dimension : 0.24 X 3mn, Sweden)ZE 4t 2,
microdialysis systemol] 42 A1Z]t}. Microdialysis
injection pump(CMA/100, Sweden)E ©]-8-3to] 1.54
/min?] §4202 ATHHFAL probed] HFIH
o). 91 2%) % 4 (CSF)& NaCl 8.66g, KCI 0.224g,
CaCl - 2H:0 0.206g, MgCL: - 6H:0 0.163g2} 500m!
LA 37 Na.HPOs - H.O 0.214g, NaH:PO- - H:0
0.0054g9) 500m £%& EFet] WHETH Bowl
cage% 9] HEZL AHFEo] &30l AdefollA brain
o] AzAe] $4E4E probeEol WHEHA T
gikdele] 9sto] AZHS HHck HHE &
dhAo) 208 HA 22 33 nA RN NS Hoo] 1
HHF A& baseline© 2 3t o, H3 Y HLF G4
208 A2 63) nAFA AL Hoto] Foix
=) 4 (middle cerebral artery occlusion, MCAQ) A 3} &
°] m A FAdE HPLC(High Perfomance Liquid
Chromatography) & ©]-§-8t A8ttt

4y 2= Z = ) A (middle cerebral artery occlusion,
MCAO)] 1 fae] Hole fa=

AATFS ALT ARE N0(70%)/0:(30%)2} &
&9 3% isoflurane 2.2 T} whHAI &, AR5 A
st £ FAFUY QTS 2HHHL 15
U FES AN T, QAEWE 27 A=22
25mm 273 2} nylon monofilamentE W4 %o 2
o 17TmA & ol Yol Fujd g wAsigich &
NE ¥-98 539 T viHelA dEA R =, &
2 vl 3 E7|HES LE2AAAE o) &3l A
A REE 371CE fAAZ e, W o] fidd
B 53 ZHlE microdialysis systeme] 2 A}ZTH
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(1) monoamine 73 {2

EA3lnA 3t mono amineA ¢ dopamine,
DOPAC(dihydroxy-phenylacetic acid), HVA(homova-
nillic acid), HIAA(hidroxy indole acetic acid)®] standard
E e 98] Zzhe] AlekSigma Co., US.A)E PCA
off EHAAN EFT T, HF SnM) ¥ FFEAH

£ Wt F&sl7] 98 mono amine 104 S
HPLC(Model 5200A, Guard cell:+400mV, Electrode:-
100mV, Electrode:+320mV)E& o] &3}l BEA & gith
Mobile phase®] ZAL 75mM sodium dihydrogen
phosphate, 1.7mM OSA, 25:M EDTA, 10% acetonitrile,
0.001% triethylamine, pH 3.0 2 23]t} HR-80
column(80 X 4.6mm, 3um)S ©] &5k o} F4<S 1.0m
/ming] f&0 2 ZZith

6) 2174}

(1) Probe 913] 811 & 918 24 AP

Microdialysis ¥4 & o3 g HE sodium
pentobarbital 80mg/kg2.2 EB-7}v}FH 3 T, =&t
nAste] FZS U3 descending aortaZ H A3
ot Al A B Hx}sre] HA 0.9% saline 100ml S
A gA9g Hojllz 800me) THNE F83
VRD T, TABRYE ¥ Bejste] oAl 2
o] 17A)12+5et AAsted postlixationsti vl 3 A
& H.O 1800m!, 37% formalin 200ml, KH.PO: 8g,
NaHPO: 20gS £33l w9l o, 0.9% saline2
NaCl 9g2 H:0 1000ml o] &3] A]AH FH]atHch

Vibratome{Campden Instruments 752M vibroslice
tissue cutter, England)S- ©]-8-3ted 100um3], bregma 1
mmY-E] bregma -0.5mm7}A] coronal sectiond}e] g4I A
& e GAS 98l xylene, 100% ethanol, 95%
ethanol, 70% ethanol, 25% ethanol, 55, differen-
tiation solution(mixture of 70% ethanol 225!, ether 25
ml, glacial acetic acid 2drops), cresyl violet stain
solution(mixture of cresy! violet 2g, 1M acetic acid 185
ml, 1M sodium acetate 15mi, H2O 600ml)-& 4|39,
o AzE H222 G430 o @A, g5E
93} xylene(lhr), 100% ethanol(10mins), 95%
ethanol(10mins), 70% ethanol(10mins), 2 74=(1dip)2]
£N2 RS AR 44 A5k cresyl violet
stain solution(25mins), ¥ F ¥ (10dips), 25%
ethanol(10mins), differentiation solution(12mins), 95%
ethanol(10mins), 100% ethanol(10mins), xylene

(10mins) & A2 AR F, permountE o] 481
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slide glassE 41 8la1 Probe 9 A& Paxinos?] atlas
o} vl ERlste] AUk
(2738 AR A 23
F FE UL T Oxe HET didE
dmmtA o8 #a} 200mle) salined] TTCE2, 3, S -
triphenyltetrazolium chloride) 4g8 =< 7]2] A|Z3)
F 2% TTC&o) 24 37°C water bathol| A 307t
FJAagich AAE WL 4% formaline &Y 02 22

et
. ofp
A

of¥
z,
N,

& 3G 34E 2219 W24 39 9y 3
422 image analyzer system (OPTIMAS, Edmonds,
WA, USA)S- o] &3] 24 38l%ich

3. ANz

AH AN BEAZ F24-2 Student's t-test¥E 0]

g3tod AZsbgon, p<0.05 590 AL {95
I QA

MCAOA 9] dopamine, DOPAC, HVA, HIAAS] 7]
Z3EL 1.0008 o) A nlazke AEEd
atgich

Al&
=

o

OeE

1. MonoamineAlgde| gtatpis}

1) MCAO H i#&] dopamine®} 3t 3}

th 2T A MCAOA dopamine®] 32 39.65+
30.47(D)nMo| A =H], MCAOZ 208, 401, 605, 80
2 1008, 12089 ztzt 1016.25+450.87(77.09+
53.78), 1075.76+283.49(81.21£42.86), 1052.47+
340.21, (77.39+43.56), 673.65+144.62(61.62+
40.71), 401.86+90.53(48.84+39.01), 268.62 +
90.47(42.15+34.41)0) AT}

AT AdlA MCAOA dopamine®] -2 43.85
+9.85(1)nMo} 1 =1}, MCAOZ. 20%, 408, 60, 80
B 1005, 12029 = 979.88+47.10(27.62+8.16),
678.49+109.53(18.17£5.39), 563.54:273.74(13.50
+5.96), 647.18+351.37(14.94+7.94), 694.42+
377.71(16.02+8.54), 634.10£346.17(14.55+7.87) &

el vle i
%ot

AHA 7 B4 MCAOA dopamine®] 3HeEe 46.80
+17.49(DnMo| =4, MCAOZ 208, 405, 605,
80X, 1004, 12059 = 867.79 +245.16(19.48 +3.74),
720.81+311.23(17.52+5.70), 588.75+276.88(13.53
+5.29), 466.25+246.51(9.38+4.61), 365.20+
202.67(8.284+4.91), 195.71+130.46(4.79+3.47) 1)
Z7o) w3 Aot folde vehA sk
t}Fig. 1).

dgot F94E teha 9

——us— control

—&-— sample {500)
80 — 4 — sample {100)

TIMES BASAL LEVEL

2 MINUTES

Fig. 1. Effect of Uncariae Ramulus Et Uncus extract on
levels of dopamine in microdialysates from right
striatum of eight rats subjected to MCAO expressed
as times basal level. Microdialysates were collected
in three 20 min fractions(basal level) before and six
after MCAO and analyzed by HPLC. Uncariae
Ramulus Et Uncus extract(100mg/kg, 500mg/kg, P.O.
respectively) were administered before MCAO.
*P<0.05 compared with control group administered
with saline.

2) MCAO (5 §l2) DOPACS) graFis}

)2 FoA] MCAOH DOPACS] &aFe 75218+
275.97(HnMe] =], MCAOFE 20%, 405, 60, 80
B, 1005, 1205 2tz 539.75+220.12(0.68+-0.04),
515.96+225.37(0.684-0.94), 547.54+186.07(0.86 &
0.22), 663.26+179.84(1.02+0.19), 485.11 +-137.11(0.79
+0.22), 459.69+147.09(0.66 +0.09)] A Tk

AFE A4 MCAOA DOPACS) &HEre 625.73
+187.42(1)nMo] &4, MCAOZ 20&, 408 o &=
510.50+145.59(0.91 +0.17), 461.26+141.77(0.73+
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0.03)2 tizwol vl F7hstg ot fod- ve
A ekskeh 602, 808, 100, 120%-¢l = 503.56+
193.97(0.69+0.16), 425.95+107.34(0.83 +0.18),
412.27+121.06(0.73 +0.14), 377.40+130.07(0.57 +
0.09% hETol ¥ Histd oy folde el
UA] %Skt

A8 7 BolA] MCAOZ DOPACS] ¥Hekg 767.25
+133.51(1)nMo| =8, MCAOZT 208, 40, 1205
o £ 616.89+ 154.60(0.77+ 0.08), 538.88+
134.80(0.69+0.09), 613.32+142.42(0.78+0.07)2 o}
zad v Frhstg ey 12088 {4
(p<0.05)°] EbsiTE. 605, 80, 1000 = 597.85+
156.44(0.76+0.11), 574.82+170.87(0.71 +£0.11),
613.35+155.07(0.77+009)2 T2l H&) 72d
Ro} fro)id-& vehtA] edtthFig. 2).

3)MCAO B2l HVAS g3zt
2 ZoA MCAOXH HVAS e 181851+
203.06(1)nMo| =], MCAOZ 202, 405, 60, 80
21008, 12089 z+7} 1337.74+405.07(0.73 +
0.17), 1126.50+299.02(0.62+ 0.14), 906.84 +

— m— control
—&-— sample (500)
—a— sample (100)

TIMES BASAL LEVEL
o
ES

0 20 40 60 80 100 120
MINUTES

Fig. 2. Effect of Uncariae Ramulus Et Uncus extract on
levels of DOPAC in microdialysates from right
striatum of eight rats subjected to MCAQO expressed
as times basal level. Microdialysates were collected
in three 20 min fractions(basal level) before and six
after MCAO and analyzed by HPLC. Uncariae
Ramulus Et Uncus extract(100mg/kg, 500mg/kg, P.O.
respectively) were administered before MCAO.
*P<0.05 compared with control group administered
with saline.

98.23(0.52+0.11), 1207.54+381.51(0.65+0.16),
1195.82+340.01(0.64 £0.12), 1064.14+412.59(0.56
+0.17)0] Rtk

AT A4 MCAOA HVASY 3L 1694.94
+150.29(1)nMe] 1 =H], MCAOZ 2089 = 1171.07
+55.83(0.71+0.07)2 T vla] 7HAstg ot
fro)Ado] YehR) gk, 405, 605, 80%, 1005,
12080 = 1132.19+194.77(0.66+0.06), 1050.44 +
70.66(0.62+0.04), 1118.08 +142.88(0.66 +0.06),
1215.85+134.72(0.72+0.05), 1288.11+143.60(0.76
+004)=Z izt vla F7ketd ok, 60F oA =k
F994 (p<0.05)0] YERSITE

A8 T Bo A MCAOH HVAS] 3k 2316.88+
186.75()nMo]| Q= H], MCAOZ 205, 402, 60, 80
21008, 1205-0]& 1789.44+78.98(0.79+0.09),
1620.38 +121.90(0.72+£0.10), 1712.23+195.79(0.77
+0.14), 1673.42+253.99(0.76 +0.16), 1819.16 +
218.96(0.8140.15), 1902.41+183.03(0.85+0.14)2
| 2ol Hlsl =7138FE o™, 208, 60, 100+, 120
EAA ro]48(p<0.05)°] Uehsth(Fig. 3).
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Fig. 3. Effect of Uncariae Ramulus Et Uncus extract on
levels of HVA in microdialysates from right striatum of
eight rats subjected to MCAO expressed as times
basal level. Microdialysates were collected in three
20 min fractions(basal level) before and six after
MCAQ and analyzed by HPLC. Uncariae Ramulus
Et Uncus extract(100mg /ke, 500mg /kg, P.O.
respectively) were administered before MCAQ.
*P<0.05 compared with control group administered
with saline.
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4)MCAO A Re| HIAAS] §uisl

i ZTe A MCAOA HIAAS 3L 1950.00+
960.06(1)nM o) =), MCAOZ- 208, 408, 60, 80
¥, 1008, 1208 27} 1462.06+596.10(1.11+
0.40), 980.07+ 228.99(0.98+ 0.45), 904.27+
130.79(1.49+1.05), 1190.56 +266.83(1.47+£0.93),
827.34+84.62(1.07+0.61), 1010.67+359.55(1.08 +
0.65)°] 21 Tt.

AlEZ AdlA] MCAOA HIAAS] 3Hake 74598+
133.02(1)nMo] ¢ =6, MCAOF 205, 405, 60, 80
£, 100, 1208 650.16+136.08(0.87+0.08),
471.07 £100.77(0.63+0.06), 479.34+79.91(0.66 +
0.07), 487.26+97.79(0.64 +0.04), 432.92+71.42(0.58
+0.01), 435.94+67.73(0.59+0.03)2 o =T H]3)

—&— control
16 = -~ sample {(500)
—&-— sample (100)

TIMES BASAL LEVEL

08 \\\‘it\—n._ —  a
; R R .
04
02
0 5 2 40 60 80 100 120

MINUTES

Fig. 4. Effect of Uncariae Ramulus Et Uncus extract on
levels of HIAA in microdialysates from right striatum
of eight rats subjected to MCAO expressed as times
basal level. Microdialysates were collected in three
20 min fractions(basal level) before and six after
MCAO and analyzed by HPLC. Uncariae Ramulus
Et Uncus extract(100mg /ke, 500mg /kg, P.O.
respectively) were administered before MCAQ.
*P<0.05 compared with control group administered
with saline.

Aadg o fo4& ehA] @t

A#E T Bo|A] MCAOA HIAA®] &2 1011.64
+302.35()nMo| Q) =8, MCAOZ 20%, 405, 605,
805, 100%, 1205l = 773.81+262.74(0.77+0.15),
713.374205.31(0.72+0.14), 851.36+347.89(0.77 +
0.12), 871.62+ 467.64(0.71+ 0.18), 989.77+
528.81(0.80+0.19), 1047.40+518.43(0.86+0.18) 2
gzl vl i oyt fode JehdA &
XTHFig. 4).
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Table 1. Effect of Uncariae Ramulus Et Uncus Extract on the Infarcted Dimension in Rat Brains after MCAO

Experimental Group The infarcted arca(me?) The infarcted volume(ur?)
Control 45.831+3.36" 91.66+6.70
Uncariae Ramulus Et Uncus(500mg/kg) 35.584:7.93* 77.16415.86*
Uncariae Ramulus Et Uncus(100mg/kg) 26.43+5.70* 52.86+11.40*

Infarction dimensions were measured on TTC-stained sections in rats subjected to 24hours of MCAQ and orally administered with Uncariae Ramulus Et Uncus

extract

a) : Values are the mean £+ SEM of Srats for each group
*; P<0.05, compared with control group
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d Olney 5o 28] glutamate?] T EA 0= 913
A ZAAR7E deH on, £ glutamater 3]
A HEAE dog|n Ao AAEHSE 7ix e
= R4 E2189 792 A calcium overload 4 o]
A5 AAE R HHGA] g FFEA 2
AANEE T84 A5 glutamate 55 W3
34 Hof WEH glutamate= NMDA receptorE o
AEhA Cavel AXEUW F9S F7H7IH, Peloz
FUH Cavol 28] intracellular protease®} lipase}
2 AR ZaEe] Z43E 0 XS Do
71A Eoh,

Glutamate®} A = &/do] Fgta e
monoamineZ] 417 AZE-2Q] dopamine} serotonin
& Al e A8l FHPEA rEolA]= AP A
gE2d2M 4 WY #5& FHIIAY &
2A7lE A 98-S .

Dopamine& amino acid9] L-tyrosineo)| 4] THE0]%]
m, o] HA tyrosine hydroxylaseo] 2}8] 7}<=83)
o} L-DOPA°] ¥ 1, L-DOPAY} Dopa decarbo-
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