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Effects of Ramulus Uncariae Cum Uncis Herbal Acupuncture on
Transient Forebrain Ischemic Injury in Rats

Jeong-Soo Ko, Jae-Hyo Kim, Dong-Ok Choi, Kyung-Sik Kim, In-Cheul Son
Department of Acupoint, College of Oriental Medicine, Wonkwang University

Objectives : Recently, herbal acupuncture has been developed in the Korea since the earlier 1960° applied to various
diseases including the cerebrovascular accident. The main characteristics of herbal acupuncture are a combination the merit of
acupuncture and herbal medicine. Tt was not well known the therapeutic effect and the mechanism of herbal acupuncture on
transient forebrain ischemic injury, although it has been used frequently in clinics. Ramulus Uncariae Cum Uncis (§53%%)
has been claimed to possess sedative, anti-spasmodic actions, and treat childhood epilepsy in oriental medical preparation.
Also, it has been stated that Ramulus Uncariae Cum Uncis was antioxidatvie effect and neuroprotection against glutamate-
induced neuronal death.

Methods : In this study, effects of Ramulus Uncariae Cum Uncis herbal acupuncture on the GV or LRs, named Baek-hue
or Tae-chung, on neuroprotection after the transient forebrain ischemia were investigated in Sprague-Dawely rats. Expressions
of cFos, FosB and BDNF protein in the hippocampus and cortex were observed at 2 hrs and 48 hrs after transient forebrain
ischemia by immunohistochemistry and ELISA technique.

Results : Expression of cFos protein was increased slightly in the hippocampus and cortex at 2 hrs after transient forebrain
ischemia, but FosB protein was increased highly comparing to cFos protein. However, pretreatment with Ramulus Uncariae
Cum Uncis herbal acupuncture on GV or LRs significantly increased expression of cFos protein and significantly decreased
expression of FosB protein compared to control group, respectively. These features were observed in the motor cortex and
retrosplenial granular cortex as well as the hippocampus. Especially, cFos expression was more increased at the herbal
acupuncture on GV than LRs, but FosB expression was more decreased in LRs group than GV group. Also, pretreatment
with Ramulus Uncariae Cum Uncis herbal acupuncture on GV or LR significantly increased the expression of BDNF
protein in the hippocampus (254.88 £ 12 pg/ml in GV group, 245.93 +44.4 pg/ml in LR: group) and the cortex (85.81+3.45
pg/ml in GV group, 111.51+15.79 pg/ml in LRs group) compared to the hippocampus (134.07 12.96 pg/ml) and the cortex
(61.16£4.11 pg/ml) in control group at 48 hrs after transient forebrain ischemia.

Conclusion : These results suggest that pretreatment with Ramulus Uncariae Cum Uncis herbal acupuncture on GV or
LRs has neuroprotective effect on transient forebrain ischemia and the herbal acupunture on GVa or LR: may be related to
antioxidative effect and calcium channel block of Ramulus Uncariae Cum Uncis. Also, it could be mentioned there is
specificity of acupoints treating ischemic injury through the difference between the herbal acupuncture of GV and LRs. (J
Korean Oriental Med 2003;24(2):66-80)

Key Words: herbal acupuncture, transient forebrain ischemia, Ramulus Uncariae Curn Uncis, GV, LRs
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—s@i Bilg B2 Pulsinelli & Buchan®o] A|A] &
ok Z3Z=wl (verterbral a.)@ 7 =9 (common
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Kol £9508R He A& 439 39 8875
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g, 3" 5 RSGb oA 9] cFos T <]
Hzte 02 o Hste dde] A7 Yelgie,
Y &fo] Fd YTl e 104389709 &
do] A AT, F5niE HgS el Aledt B¢
o= 1233+4.63 7)9] T¥o] HaF ] o, Kol

A &g Aol 171451 7o) WEo| Fas]o] o

No. cFos Positive Celis

Fig. 1. Effects of Ramulus Uncariae Cum Uncis (RU)'
herbal acupuncture of GV and LRs on cFos positive
protein expression in the CA1 at 2 hrs after transient
forebrain ischemia. A, 2 hrs after ischemia injury in
control group; B, pretreatment with RU" herbal
acupuncture on GVwx; C, pretreatment with RU’
herbal acupuncture on LR, Values are Mean+SE.
Number of each group is 10. * significant difference
from control group (* p<0.05 and *** p<0.001).

70
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Fig. 2. Effects of Ramulus Uncariae Cum Uncis (RU)'
herbal acupuncture of GV and LRs on cFos positive
protein expression in the dentate gyrus (DG) at 2 hrs
after transient forebrain ischemia. A, 2 hrs after
ischemia injury in control group; B, pretreatment with
RU’ herbal acupuncture on GVz; C, pretreatment
with RU’" herbal acupuncture on LRs. Values are
Mean+SE. Number of each group is 10. * significant
difference from control group (* p<0.05 and ***
p<0.001); # significant difference between the herbal
acupuncture group (## p<0.01).
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Fig. 3. Effects of Ramulus Uncariae Cum Uncis (RUY
herbal acupuncture of GVz and LRs on cFos positive
protein expression in the motor cortex at 2 hrs after
transient forebrain ischemia. A, 2 hrs after ischemia
injury in control group; B, pretreatment with RU’
herbal acupuncture on GVw; C, pretreatment with
RU' herbal acupuncture on LRs. Notations are the
same as the previous figures. * significant difference

from control group (*** p<0.001); # significant
difference between the herbal acupuncture group (*
p<0.01).
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Fig. 4. Effects of Ramulus Uncariae Cum Uncis (RUY
herbal acupuncture of GV and LR: on cFos positive
protein expression in the retrosplenial granular b
cortex (RSGb) at 2 hrs after transient forebrain
ischemia. A, 2 hrs after ischemia injury in control
group; B, pretreatment with RU" herbal acupuncture
on GVax; C, pretreatment with RU' herbal acupunc-
ture on LRs. Notations are the same as the previous
figures.
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Fig. 5. Effects of Ramulus Uncariae Cum Uncis (RU)Y
herbal acupuncture of GV= and LR: on FosB positive
protein expression in the CA1 at 2 hrs after transient
forebrain ischemia. A, 2 hrs after ischemia injury in
control group; B, pretreatment with RU" herbal
acupuncture on GVzo; C, pretreatment with RU’
herbal acupuncture on LRs. Values are Mean=+SE.
Number of each group is 10. * significant difference
from control group (*** p <0.001).

Z03 2 Aol & HolA] gkt (Fig. 4).
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Fig. 6. Effects of Ramulus Uncariae Cum Uncis (RUY
herbal acupuncture of GV and LRs on FosB positive
protein expression in the dentate gyrus (DG) at 2 hrs
after transient forebrain ischemia. A, 2 hrs after
ischemia injury in control group; B, pretreatment with
RU' herbal acupuncture on GVz; C, pretreatment
with RU" herbal acupuncture on LRs. Notations are
the same as the previous figures. * significant
difference from control group (** p<0.01 and ***
p<0.001); # significant difference between the herbal
acupuncture group (* p<0.01).
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Fig. 7. Effects of Ramulus Uncariae Cum Uncis (RUY
herbal acupuncture of GV and LRs on FosB positive
protein expression in the motor cortex at 2 hrs after
transient forebrain ischemia. A, 2 hrs after ischemia
injury in control group; B, pretreatment with RU'
herbal acupuncture on GVz; C, pretreatment with
RU' herbal acupuncture on LRs. Notations are the
same as the previous figures. * significant difference
from control group (*** p<0.001); # significant
difference between the herbal acupuncture group (*

p<0.01).

194.71£13.48 7| 2 Y279 H)sle] 748k A
< HAoWU o w5 Hdae ohyon, Kif
of Hsket Aol e 98+10.54 7§ (p<0.001)Z
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Retrosplenial granular cortex (RSGb)ol| A #2324
FollM, dabd A Y &g FI9 R
73%, 139.29+12.16 7} & FosB wle] dhado]
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AT BF FodA FaEded, 5Ed A

Aol 61.5+10.89 71 (p<0.001), Kigol 7
o= 62.249.09 7} (p<0.001)2] FosB ¢l
Hol AU o] B, 259F FFoMghe=
B FIERET KE EdE 25 u5d &
©] FosB ol &3 Az & Kol ch(Fig. 8).
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Fig. 8. Effects of Ramulus Uncariae Cum Uncis (RUY
herbal acupuncture of GVz and LRs on FosB positive
protein expression in the retrospleanial granular b
cortex (RSGb) at 2 hrs after transient forebrain
ischemia. A, 2 hrs after ischemia injury in control
group; B, pretreatment with RU" herbal acupuncture
on GV, C, pretreatment with RU" herbal
acupuncture on LRs. Notations are the same as the
previous figures. * significant difference from control
group (*** p<0.001).
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Hippocampus

BDNF Protein Levels
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Fig. 9. Effects of Ramulus Uncariae Cum Uncis (RUY
herbal acupuncture of GV20 and LR3 on expression
of BDNF protein following trasient forebrain ischemia.
Levels of BDNF are measured in the cortex and the
hippocampus at 48 hrs after ischemia. Values are
means+SD. Number of group is 3. * significant
difference from normal group (*** p<0.001), #
significant difference from control group (* p<0.05, #
p<0.01 and *#* p<0.001); * significant difference
between the herbal acupuncture group (*p<0.05).
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hEch sbA Pl ZRE b AETRG s 5
A7 A3, e GA At Bggel 4% mRss
0 T RARE B, MTEE, EARRA, ke 5 &
ol vehtH, el ¢ mEE, Aok F
i, BB SR WG 5o S48 2ddth oy
g Sogol] Ulgt AR B B RZE, BiE (R)
skar, gRAEN AR, Kkr, B4, K, R=2, 5§,
it P9RE, SfE 58 HISEH, hiEFIARE 4
Bz A4 b, FfRIst Al e, B,
B, #hits, SN, A IRB, PRRER, =8, B,
%%, K& 5o 8=, DR ASde 6
SRR, FEMmst AL 55 R, Mg, HE, A%, #
o, OE, NEE, B, RS, NEE, K 5o &85
Rt WS A BEAAE AR +I2H, B8,
B, &4, 278, BiE, HBR, K 5] &850,
el e Ad Be HR BT MK E=2 BR
ol LA BEE, S/ BEL AfHEel et
ot B AEol Zhaohe. B A2 BiK B
B, FERER st ddE dadHEd
of wsted EENKEIEE FOBETE HEEEstE Al
< A, WBEL A =ReRE, BUR, R, s
s, FFECHE HBRTe= Qe N
Feoll A EERSEAER, WA, FUERERe] &8 A9
MBI A =ReR iR RE T i L2 20
o] AFANEE A E3HATH.
Al L Rd-S dAH o2 dive] B 79
g o] 53 FHoF BEd A4 #iEs
A7l AoR, F2 JEEm $YA He Hel 7]
Ag AFsted AFEE T ) BFH oA 4-vessel
occlusion (4-VO) &lmb 9] CAl9) W33 AXE
I} gik(al ) hilusol] 24 3l somatostatin & 4174
AZEoA AHH o2 MEALE fFEdohs. ofg
&, 47 AN Yo% Ldoldol sfutE FA L
Z AAA ABAZAE G, o2 g Abd F
9l MixE DNAS 7t Wt =H|, 53] inter-
nucleosomal DNA ¥4 3}9l B3 @ A EAE (apop-
tosis) 2} FH AT
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SR g A7 4 B Tl &
AeYsof o, gushke] BAFo S S3 Rl &
i 38 Gl the 4798 Zob & & Aok Wk
FESE FEE FHT hg @AY A7t
WHEC R HAEHE 88T P #¥E F=

Mgt Fage WA gonl, v go] s 2

#)4¥% (Uncaria sinensis or rhynchohpylla)2 %}2]
ol A St ofot BHE B 9 MES X
a7 918t AbEEoIA gt $8RES MRl AM
H, foEste] HEVENT, SRER o 28-S 7L
lom, Bk iE, i Ere 2 <13 wyH:, 55, H
7R, HEEER 58 A 8sked 451 . A2
o= #mEkel A&l 2= oxindoleA %
heteroyohimbine alkaloids#] A &Ec¢] F2 3H3
o= 3oir)g] on, Indole alkaloidA] AE o2&
hirsutine, hirsuteine, rhynchophylline, isorhync-
hophylline, dihydrocorynantheine 5-0] 2 315t

KA (LR RIREEFFRS ®tolxt A&
AR, AER S TR RN, El TR olgke
Jol| Az AR5 $-431A "tk &3, ER
o gt flEe FRE sBEA7] AL ERE MR
o =2A WIE AT & A B, T3 R
o FES 28T & A i ] Utk ol
& oA K2 g e RS 248 ¢
ATk BFIEES FikE B, <<FHE BIRRE>>2
oM EBKREZIR R KHEEIE HER M [k
FRE—T BRI, LB N 1Ek
bz, AT, IRREZS, IRAVNE, IKE, BT, 208 HER
RN, TEEie o ik, L AERE, EE R, LI, S
MREEd , oo, EE R T BN, B3 B
FERIERR i 2 A8t RIRBERS] i
7t BEIEEZHAl m2eka QlE & 4 sle, EE o]
28 iy 54T FEimel g e S
3l hEiEEC EEES e E3oA AR E
% ok

B (GVu)& FLRSAM A dFHAoH,
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WA, EALE, <BHER>>2 Kifh, <BFE48E>>
o #g= Jehda Jok Bee RsEs 2 [meg
Iﬁlﬂfi‘f’/l 82 53 TEE, EEZ BVSE, Hug, R, &
25 IRAL, FEE, At AR 52 ohaele £E &Rl
O, 3 HE&E <<TF4E&E o>, << KREBRHF>>
9 <<BREELS>A A 212 Agetn e PRt

7 PR, BELRA BF Z3E BAEMH,
FEaRRe] EEAE AAE T Sih o]+ fR %“’01

ZAFE vt w2, A AR BEe] &
EE 80%¢l ol 29, dlEiEAN = F 45%, qﬂ%;“éfrk
B o 25%, FlEEE oF 80%, HFES <ok
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FARAN BEge gL HEAS L T
B =4 (Excitotoxicity)< glutamate 3=
BA] ojoliAte] AlAM T =
2, FFANAEA A ikt 54
PSR opy|H= AAME
=gl 7118k Az olxint o]y
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gene)?l cfos7} ThaF A =0 ZARQIA} (transcription
factor)g 4331517 3} cFos @2 Jun A€ &
Wil 7 o] o] FA (heterodimen T A s},
AP-1 ZZAE st o= B AZAW F14
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At S 27 sA BP0 cfose]l that ol SAE
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o] 1o, Fra-13} LA K-1o] AX)ekA| g, 72%
gl A cfos®] DNA-binding domainojlA] £ & 2
Ho] ItP®. FosBe} cFost= 159 promotertol] &
Ak 2d Bt EAste Joz F39n, oj7
A3t} M2 WA A 4= ) T3 FosBe]
SRE= cFos®] SREd]| H]5te] Z}=of] tf gt uk-g-o] <F
afod, Bl A AZAA A A cFose] o] o B2 A
o2 d#A Sty F44 oA FosBE F2
cortex 2] layerH IV, V & VId] 2Aise] glon, o}
o) 27339 Hild= EAlste Aer RaHn

slod, fal4d X}—! & 7V A AT F 24
W E o] 4-8A1774A] A &EE Aoz HaHm 9l

o B3 58 4ol =2E Aol FosBe

S o] Z7hEn, oj2j e W F2 Fnte] CALT}
A3 o) Aol PATT B, o2
nlEl o 2 FosBol Whgl e 3|aA £4loa gulp]

ABAZ APERY O] g olaishe A %7F 1
Utk EE, 22 Fos A9 <l cfos GA] FosB<} 7t
A2, NEAPEY] Feg Z3ste BARAol7 =
att 2| Ao cfose] Wao] AAAE P&
#A3 BHo] glgo] HuE glo], FosBels o}
2 Zt ol stojol & Aoz Atz Hr)

2 A2 A 0|23t cFos @ 9l FosB thl
HE o] AEERE, AF 9 dntl e A
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< FLY ALTAME FI Z7} (106.38+8.03

£ BRa, Kiffoll ohat 9k 2o 73X =
T8 F7F (705138271 YeR ). o2 g
e U FAdae B2 Ed, $594
FGAA =T (66+13.457)e) Hlslod FHerol 4
SuRR gegke Aledt AT (126.7511.257)9 2S¢
FoeHA F7hetdan, KiE AleTol vatdn §
o3t 77 HARAT). whA, Kol $950E WS
A&t APF (88.75+3.017)L tlz2Fd] v]5to
ol gt ool o]t 3, i 3|2 3 RSGb o
ol 4 o] cFos Tl o] Wsl= ThE 9 o) v)slad 1wt
o] AA Yehded, 2T (10+£3.897))¢] 28
ol $HE LW BHE ANET S (12331463
ek Kol A3 29 (171451709 vl wsls
zpol & Holx] gttt ol vt 993} i
+F9E A9 vnstd B o), 985k e A
©] RSGb 9| cFos T} &alq)] i3t F371 A A

Hol] AARAF HE HERF 241505707 Afly 4
B (18224575702 thzgtol Hldte] v $- 69
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W okt T $USNE 55 HIER £ cFos e
§ Hstole O 235 B30 np VA 2
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T g FEC R 2o e, Kol Ted) v
ato] B} g3 $F 02 FosB th wHE S o)
sgch =3 894 dH9d F LY Y9
ZFol| A 222.5+18.78 7 2] t}EFe] FosB thal urg
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B oar oo e

o), B8 LR (194711134872 tR T 8]
o Fadhe A% BRI Fo8 329 7
o om, Kifr A (981105470 =
B St Hlgte] fo/3 FosB v W 7+
7} &2 = Rt} Retrosplenial granular cortex (RSGb)
JM = 279 3% 139.29+12.167) 2 FosB gl
o] dglo] BATACH, o= s R (HE,
61.5+10.897); K1, 62.24+9.097/))ell A ZF 4o}
Al A2 Aed, 5908 4o q9E 28 e
o} Kify 57 v]=2¢ $59] FosB thi] &g xS
Hoj3rh

Neurotrophic factorse W24 A 2 F321474
oA LA Al FashA BolE 1 glon, ofF
o) 2 e A28 EAZE nerve growth
factor (NGF)7} ik 22, 22 G382 AL aA,
brain derived neurotrophic factor (BDNF), neu-
rotrophin-3 (NT-3), neurotrophin-4/5 (NT-4/5)7} 3}
B AT, 5320774, BDNFE di7 anpes]
A4 713 Bl REHe] gt Rom FA Yo
o, amygdaloid, priform, cingulate, entorhinal cortex 9}
neocortexoll A F& £Foa Hygy ¢l Aoy
LA . o]2]1¢ BDNFol| thate] x| 3712 9) &

S B, tpe gl &g ©2 BDNFe) w3l
g FEeY =, kainic acid® £3] $dE 7HA o
*{ BDNF mRNA7} @ljntet sl Aol AA %7}
He o] BEEHATG. G4 g AxsY &4
oA sjute} x]/4}3]9 4] BDNF mRNA7} A7 %7}
e Aol AW, AANAE o2t &40l
? BDNF7} A7 &3-& MAdste wWold
BAdE ATz AA A o
o2 F3ska vk v g, glH oz
DNE7} 18 &2o 2 Q3
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(phosphorylated CREB)Z} PGHS-29] =47} 24 &
Aathe A4S BREUA, OS] AFBTHIE
£ sed 329 48 BT TP T2
BDNFu} pCREB-Z &84 &4} 3 48-72 A| 7ol A
7V 27 Btetel, 591 ek $91% S 4
dajo] Aol £ AAATE TR A%
3] ol A *7POPE 102 HuEdth v, 5y &4

o #2kgk CAl 99l BDNFU pCREBo| ZHa
e A BY1, olea 48 A7k o] Tol|A] cFos W

deo] F7HE g EJ_Q}@‘ =
o] 2HE sto, & AT 41 = BDNF Tijo] 3
F3LE 58 £AFo] T 48A Aol Al 3E T B3,
oA AF3 cFos T2} FosB whlo] i oFA)
I} sk wael X 2EHE oty ¢ etd,
BDNF ¢l W o 5o} Wisls #d & dgr) )
At A% FE9 2 i 5 F99 BDNF @
2 64.31+1.31 pg/ml o] o, dn} FYdA=
94.65+0.82 pg/mlZ. &|v}7} th ¥ 2 B} BDNF &
Wol Fo] Fxatn UATH dHAY A Y &4
& 2% g2T A% dHdE 6116+
4.11 pg/mle] FAE A 1, dufolE 134.074+2.96
pg/mio] H &A=}, S e vt ol
BDNF thio] Z7igiths A& 88 & gtk =
o, s e Bl &4 1AL Aol 43 7
£ BDNF @l =7 Z7lsle AS i%ittﬂ,
g AlEd ZoME dixgdda 85.81+
3.45 pg/mlz} S vlol A 254.88 412 pg/mlE AL EE
3 i zol Bl ste] feofdkA S7IEA ob2 e, K
fifoll Aled BolME diHa]de 111.51+15.79
pg/mig} ] nfol| Al = 245.93+44 4 pg/mle] BDNF &
ol e ded A B35 ET d2Fd Bt
o ol S UEITh B o], tix 3ol A
2| BDNF ©@ilo] wh& & fflf Alagtol A TS fo
A F7HE RAE B U
o] de] ATl A $ufk difio] dutg A FE
EFOE opy|HE AAATY £33 AFEE o4
f& °‘D}h A S FAE 4 Uk o] & FY &4 o]
Z7)ol| TS = cFos T o] W& digh fjaipt
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oA B 7= Avhe A7 BDNF T o A] gy
Rk 2 S7HEATHE oA oL g 4 9l
1*’—1 3 Zde FA T/ LA ol g 4 9l
=t A WA= gisaike] 8 T wEA vl
P, 531 Indole alkaloids A #5-& A& #7) o] A
olgh, A, R FH5o] HuHS
gt o gl oFgt FRAAA AA LT ZA) 5

o2 BiuEo] b, Indole alkaloidA A&
hirsutine, 3a-dihydrocadmbine, rhynchophille %5-&
g o)A go g HHgetE e sked), ©
o|Z ¢FE-Eo| Ca* channel®] A}¢tE o] 7]¢18)
I Ftha stof, FAH o] dFEH HE 2ol
hirsutine©] Ca* channel& =} @&t voltage
dependent Ca* F94& AAA 7| A EH Ca> A A
22 2HY o §212 2o ATH G FE
g oAzt 9P, a2la @39 pheochro-
mocytoma Al Eo A T hirsutine®] Ca* channel x}th
B3 EART D b, o} gl #sHES] ethanol
FZ ¥l 8A#9 o)A -2 adrenoreceptor,
£34|-1, 5-HT-1A <=8-4], opiate &
! GABA-A, GABA-B &
= AFAH7E HaHS
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serotonine (5-HT)4~
24, dopamine 1 &)}, 2
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T/ AR APEE EX1E e 718 978 1
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£-2- ESR (electron spin resonance) 2 24131 ¢ 79g}
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