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Protective Effects of Folium Artemisiae Argyi Herbal Acupuncture
on Transient Forebrain Ischemic Injury in Rats

Jae-Hyo Kim, Jin-Yo Jang, Byung-Rim Park”, Kyung-Sik Kim, In-Cheul Son

Department of Acupoint, College of Oriental Medicine, Wonkwang University, lksan, Korea,
Department of Physiology, Wonkwang University School of Medicine, ksan, Korea®

Objectives : Recently, the new therapeutic tool, that is herbal acupuncture, has been developed and applied to various
diseases including the cerebrovascular accident. The main characteristics of herbal acupuncture are a combination of
acupuncture and herbal medicine. It 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. The objective was to determine the effect of
folium artemisiae argyi (% ZE) herbal acupuncture on the trasient forebrain ischemic injured rat.

Methods : In this study, the effects of folium artemisiae argyi (% %) herbal acupuncture on the LR, named Taechung, 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 folium artemisiae
argyi herbal acupuncture on LRs significantly increased expression of cFos protein and significantly decreased expression of
FosB protein compared to control group. These features were observed in the retrosplenial granular cortex as well as the
hippocampus. Also, pretreatment with folium artemisiae argyi herbal acupuncture on LR significantly increased the
expression of BDNF protein in the hippocampus (263.261-44.56 pg/ml extracted by water, 275.35151.47 pg/ml extracted by
moxa tar)and the cortex (102.33+13.65 pg/ml extracted by water, 109.54+9.37 pg/ml extracted by moxa tar) compared to
the hippocampus (134.07 +2.96 pg/ml) and the cortex (61.16-+4.11 pg/ml) in control group at 48 hrs after transient forebrain
ischemia.

Conclusions : These results suggest that pretreatment with folium artemisiae argyi herbal acupuncture on LR: has
neuroprotective effect on transient forebrain ischemia and the herbal acupunture on LRs may be related to antioxidative
function of folinm artemisiae argyi. (/ Korean Oriental Med 2003;24(2):81-93)
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E2l" & 4% paraformaldehydecl] A 3417t Z<t
Ao 13 F 30% sucroseol| Al 2 o] HHA|
&ttt W dH7| (Leica, Germany)E o] 83t 35
o] FAZ Z2AEAL A slide glassol] §-2
%, A peroxidases] BHS A7) 9 3ho]
10% H:0: 8N o) A 205 Z<t X eala, 1 3 pH74
9] PBS §9 02 33] o4 A& 33 0.5% Triton-X
10002 2087+ 2193 3 PBSE 23] o) Al#s}
St} % blocking agent (normal goat serum)Z 4! &
A 60=7 Hejg thdUAHEA (cFos, Oncogene
Sci, USA, 1:1000; FosB, SC-7203, Santa Cruz)& 4C
AN BAIZE HHEAIZ] F 2A13F F7F AgolA] FF
Al713 PBSE A AsAct 1 ¥ 2x3A 9
biotinylated anti-rabbit & anti-mouse immunoglobulin
(Dako, Denmark)-S A 20| 4083+ *g]3le] PBS
2 A3 &}, streptavidin peroxidase (Vector ABC kit)
Z 9087t Agste] PBE AH g 5 chromogendl
0.05% diaminobenzidine © 2 WA AT EFF2 1
AIZE Bt AlH 2 3 due 2 Jde cFos
T FosB 4 AXE #ESEL 3 AFEH
Al2~€l (Image-Pro Plus, U.S.A)E ©} &3l BE
(hippocampus) = 3 3] & (cortex)ol| A cFos &
FosB ¥4 Alx9] +8 FA stk

6. Brain derived neurotropic factor (BDNF)

CHuol 24 9 Mgt

ELISA (Enzyme-linked immunoassay; promega,

84

USA) MEE o) §3to] 173054 24 sl
BDNF hj2¢ 2339tk 24 9ad 3442
ZA oA Wl AL Z2317] ¢8) teflon grass
homogenizerE o] &3le] Bt on ofuf lysis
buffer (137 mM NaCl, 20 mM Tris-HCI pH 8.0, 1 %
NP40, 10 % glycerol, ImM PMSF, 10 ug/ml aprotinin,
1 wg/ml leupeptin, 0.5 mM sodium vanadate)= 100 mg
Z29] 10 volume 2.2 A}E31 T} o]o] 13,000 g, 4
ToAA 3083 AAEIE st Z5dE AT &+
DPBS buffer (per liter; 0.2 g KCI, 8.0 g NaCl, 0.2 g
KH:PO., 1.15 g Na-HPO: pH 7.35, 133 mg CaCl: -

2H:0, 100 mg MgCl: - 6H:0 )& o] &3} 132 3|4
a1, 34 Y 100 4 E ELISAS| Alg3stsitt. 3
BDNF @35 2 ELISA plate well2 coating3t &
overnight E¢F v]Alzl & 1] A Hsl1 Block &
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UsS. A 2= Mean+S.EM.
2 g¥s9eH, 544 4% unpaired student z-test$}
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it Bl BN B85 F &7l BHA cFos

% Fos B &R #aEnl 33 2o YR
—EME BIRS B A AR F 2 AIzto] Autd
2ol E CAl GYelA 11.33+2.6 789 cFos
o] o] FAEACE W, Kl e RS
ATl KiEtE Mt 23 SHE#HIE 514+

8.55 7§ 2 cFos gl o] Wrglo] fojatA Z7}elg o
W, REE il BHEFFAM T 3043+3.11 7|2 cFos

No. cFos Positive Cells

Con

Moxa-W  Moxa-Tar

Fig. 1. Effects of folium artemisiae argyi herbal acupuncture
of LR3 on cFos positive protein expression in the
CA1 at 2 hrs after transient forebrain ischemia. A, 2
hrs after ischemic injury in control group; B, Moxa-W
group pretreated by folium artemisiae argyi’ herbal
acupuncture extracted from water; C, pretreatment
with folium artemisiae argyi’ herbal acupuncture
extracted from the tar of folium artemisiae argyi in
Moxa-T group. 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 two acupuncture group (# p
<0.05).
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Fig. 2. Effects of folium artemisiae argyi herbal acupuncture
of LR3 on FosB positive protein expression in the
CA1 at 2 hrs after transient forebrain ischemia. A, 2
hrs after ischemic injury in control group; B, Moxa-W
group pretreated by folium artemisiae argyi’ herbal
acupuncture extracted from water; C, pretreatment
with folium artemisiae argyi’ herbal acupuncture
extracted from the tar of folium artemisiae argyi in
Moxa-T group. Notations are the same as the
previous figures. * significant difference from control
group (*** p <0.001).
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Fig. 3. Effects of folium artemisiae argyi herbal acupuncture
of LR3 on cFos positive protein expression in the
dentate gyrus at 2 hrs after transient forebrain
ischemia. A, 2 hrs after ischemic injury in control
group; B, Moxa-W group pretreated by folium
artemisiae argyi herbal acupuncture extracted from
water; C, pretreatment with folium artemisiae argyi
herbal acupuncture extracted from the tar of folium
artemisiae argyi in Moxa-T group. Notations are the
same as the previous figures. * significant difference
from control group (*** p <0.001); # significant
difference between two acupuncture group (### p
<0.001).
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2. —i&t pils Em 8 = 232 retrosplenial
granular b cortex GAollM cFos ¥ Fos B &t
oA W 33 Hiel 2ot

Retrosplenial granular b cortexol| 41 2] cFos T 2

FosB T o] - a3t A, —&: Fils Em
BIES g glzddA 1042.89 7)o 139.29+

No. cFos Positive Cells

Con Moxa-W Moxa-Tar

Fig. 4. Effects of foliurn artemisiae argyi herbal acupuncture
of LR3 on FosB positive protein expression in the
dentate gyrus at 2 hrs after transient forebrain
ischemia. A, 2 hrs after ischemic injury in control
group; B, Moxa-W group pretreated by folium
artemisiae argyi herbal acupuncture extracted from
water; C, pretreatment with folium artemisiae argyi
herbal acupuncture extracted from the tar of folium
artemisiae argyi in Moxa-T group. Notations are the
same as the previous figures. * significant difference
from control group (*** p <0.001); # significant
difference between two acupuncture group (## p
<0.01).
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12.16 7 o] Tdo] FAFA Kol that g %
B HATEEN A =, KB dhHh SR A cFos ©
Wol Whgo] 14.25+2.32 N, Al W WS
17754427 /N2 Z73 vlwste] F&3 xjo] &
Holx] grgheh. v, FosBe] W3- /kigld it 28
PR A= 413331342 70, &K HIE SEpRiol A
£ 5711127 A= W27 Blete] FosB Wélo] &
et QAHE A& BEE = ATt ol ¢
Al B snpEolA] TR

A3t st
(Fig. 5 & 6).
3. —itt AR EMm 1845 ¥ BDNF HZE dhslof

PlboME 27128 S4 wle) cFosst FosB ©
R dg5e] s 22 5 3
ATt ol & olasly] Yate] AIE BesE FigkA T F

T —RIE AU Em G AF A 48A12HA)

No. cFos Positive Cells

Con Moxa-W Moxa-Tar

Fig. 5. Effects of folium artemisiae argyi herbal acupuncture
of LR3 on cFos positive protein expression in the
retrosplenial granular b cortex (RSGb) at 2 hrs after
transient forebrain ischemia. A, 2 hrs after ischemic
injury in control group; B, Moxa-W group pretreated
by folium artemisiae argyi’ herbal acupuncture
extracted from water; C, pretreatment with folium
artemisiae argyi herbal acupuncture extracted from
the tar of folium artemisiae argyi in Moxa-T group.
Notations are the same as the previous figures.

BDNEF (brain derived neurotrophic factor) ¢H82l o] t
& st P2l stk 2 Ao, i 9 oA
E AT (64.3+£1.32 pg/ml)o] v)ehe] —@iE Rl
i S 23 & (61.1624.11 pg/ml)el| A
kg BDNF @12 2 o] 7ty #atgeloy, #
ok | ohiuh v, R s pis 2E
TAME KEt Hbies B3 i BEEdA
102.33+13.65 pg/ml2 BDNF ©hilo] 803l &7/
VEN Gl o m, it 30 agftol A 109.5449.37
pg/miZ HA] fo g F7H8 YA (Fig. 7).

g rlofl M Aol e 94.65+0.82 pg/mi2)
BDNF7} % #FslE o, 2z e 134.07+
2.96 pg/mlZ FTto] Hlgte] folEA ZrtE
BDNF o) d & w23k 4 gl oloh X3 4848 pigin
AETNNE Folst S7H8 SAAE, Kigh
it RHE GOl A= 263.261-44.56 pg/mlS LFE}
WRom, &E it 25E gt E 27535+

E

2
3

5

Con Moxa-W Moxa-Tar

No. cFos Positive Cells

Fig. 6. Effects of folium artemisiae argyi herbal acupuncture
of LR3 on FosB positive protein expression in the
retrosplenial granular b cortex (RSGb) at 2 hrs after
transient forebrain ischemia. A, 2 hrs after ischemic
injury in control group; B, Moxa-W group pretreated
by folium artemisiae argyi’ herbal acupuncture
extracted from water; C, pretreatment with folium
artemisiae argyi’ herbal acupuncture extracted from
the tar of folium artemisiae argyi in Moxa-T group.
Notations are the same as the previous figures.*
significant difference from control group (* p<0.05, **
p <0.01).
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Cortex Hippocampus

BDNF Protein Levels
(Pg/mi)
n
8

Con  Moxa-W Moxa-T

Nor Con Moxa-W WMoxa-T  Nor
Group

Fig. 7. Effects of folium artemisiae argyi herbal acupuncture
of 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<0.01, ***p<0.001), *significant difference
from control group (* p<0.01, # p<0.001).

5147 pg/mls bl BT 2Tl Hako
g 3748 YEIIT (Fig. 7).
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