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The Protective Effect of Phospholipase A2(PLAj) Herbal-
acupuncture against the Neuronal Damage Induced by
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Abstract

Objectives : In order to prove the effect of Phospholipase AyPLA; Herbal-acupuncture, this

experimental studies were performed by using rats that had neuronal damage due to the Middle
Cerebral Artery Occulsion(MCAO).

Methods : Microdialysis probes were implanted into the coordinate of striatum of anesthetized

rats which consist of sham-operated 8 rats, MCAO-operated 8 rats and PLA; Herbal-acupuncture
administrated 8 rats before MCAO operating. The PLA; Herbal-acupuncture(0.5mg/kg) was administrated
to rats 30 minutes before having an operation causing the MCAOQ. The surgical excision lead the cross
resected brain to the acute ischemic state. The brain was sliced in 2mn thickness and stained with

cresyl violet buffer for the measurement of cerebral infarcted area and volume.

Results : Based on the result of the tissue inspection for the cerebral ischemic cell, PLA;

Herbal-acupuncture significantly protect neurocytes.

Conclusions : We suggest PLA, Herbal-acupuncture produces protective effects against the
neuronal damage induced by MCAO. Therefore, PLA2 Herbal-acupuncture may prevent delayed
neuronal death(DND) in selectively vulnerable focal areas of the brain effectively.
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Control #9) striatum™ cortex?] HEZE F%
2 747} 146.3x11.2, 286.4+299 mf I,
saline #9] striatum¥ cortex?] 1EE FfES
7¥Zy 103.3+10.9, 276.4+17.2 m* Yo, tail F
9] striatum¥} cortex®] HFEE FHS 2
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73 ti(Table 1, Figure 1).

Table 1. Effect of Herbal-acupuncture of PLA,
on Infarction Dimension in the Rat Brain

after MCAO
Group ES. of Infarction
imal volume(na)
Striatum Cortex
Control 8 146.3+11.2% 286.4:29.9
Saline 8 103.3+10.9° 276.4+17.2
Tail 8 151.1£15.2 281.8+11.3
PLA; 8 4944637 1465:244° "
Infarction volume was measured after

Herbal-acupuncture at bilateral Hapgok(LI4) in
rats subjected to permanent focal cerebral
ischemia induced by 24 hours of middle cerebral
artery occlusion (MCAOQ). Saline were given at
bilateral Hapgok as control material and tail were
used as non-specific control point

® . Meant S.E.

" P<0.05, ", P<0.01, , P<0.001 as compared
with the corresponding data of Control group
* P<0.05, **, P<0.01, ™, P<0.001 as compared
with the corresponding data of Saline group
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Figure 1."The infarction dimension of the rat brain after MCAO.
The rats were pretreated with each method. A: control, B: saline, C: Tail, D: PLA;

V.2 #

gEo|T ZHe Hilio] SolAL # 409 7}
Ao ARBSOE HREY WHE BERIAE
$ES o] &3 Mol Bato] Hovt YU &
FE ol ', ma", sE® o) @
= qet.

BE9 of HE F PLA: 25 enzymes
o ¥ERHOE AT FAHEH< phospholi-
pid9] 2nd BE Sl Bgstt AdAre 7R
st a2 A M MREERS RS
| Phospholipid®] #ilue 5L, o2 M
Bl mmBEES RS BEYSE JEREkel
SR Bl EMKES FHMs: ol B
t}h. PLA:9) uhgo) o3 €48 A2e 7
Az GHEREA BE AZE EYRT 9
t AAY o)3FRo| YL v|XL E3 A
BBt AL 75 Bk oldt Yoiety

Nzutzzol gils PLAS 22 fhof 93
I A3A o]FoiX s PLAzo| 3 FA4E
phosphoglyceridest= A& T3 =Ho] =g &
HAEAZ Ao At PLA: Axde] &3}
4e 37710, dase $HE AAst o
7 9 YHAEY A8 WAL £
PLA2E £82Z8oA Melittin?} o=
gt Ao BEAL F7HMAA 2002 1
9lo] Deregnaucourt C®o) 93l PLA: Q
Ao FA4E& 2EsE ¥ plasmodi-
um faldparume] SHVAY A4S FANZ
th &tlen, Nethery Do) <jsta 3J#qt
9] mitocondria®] ROS(reactive oxygen speci-
es)9] AL PLAx0| AETHE 8tE, Wu
YL®o o3t TNF(ESZARIAD 2% A
49| PLA2O| 843HE AZE APl ol24
3 AR AZE HUYE 8% 84y 3
St

- 92 -



Phospholipase AxPLA;) 5i#0| hXESEIREAZECR HRE EIF|o| MIEHEE RE YR DXl I8

A ARERDT FBETEY Eolat ¥ 4
Qo B2, KERs SMHE B8 FER 9
ol ERBS BEED HEIT SHEHE)
FRlo| whel FRFaE, SR, (LEE, ?E
fB# 59 BES $HTHE?. oy
F7F BT EEIT Bty g2 e a‘r?iBHS%
BEsl7] BAA WS LA T 185, ik
ARk, WUMER, MhEE, Y SO 2H wE
& HERAT 5 Atk

FES EHEE £5TE DFEN WEER
HREE BIE BBMASY ERE dRon
0 o)A e HmE ) HIEMERE Bt R3)
dolut: FapErel KO SR gl
A3t HAES) U REER 5S Mgt ER
B gy,

FIRO FE RES AHEY RGeS b2t
B, 2 ORA BRSS 72 RN Ee ERO
2 39a%, & 20 Fxme, £
BES, 2= ERaEE Bodn figst

, EALE =Y FENTS, TV fi
ol REol ®ciy EIstgch o2 &3
AdEY @, A, BIE B BL So) £F BE
o] & & 2 <tk

ISEme T 7HX sRekmEsy @Eo s B
EdHed, AAE MEHEE Aste] Mm%} m
B o) WAETHE Holm, SR M
FEeh oluA EEERY oz smbuflael
BLS ERTcHE Aot BE fEo] U2
EHIRECl S-S WS Mk BRS A
L £ gt Ao ol mES KEANIA

=
pres

WA ]
U HIAE S Co¥ WAL EEEAL ohw

RN EEENAS BETORA
g FgozRy WS ¥ 4 Uu, w7
B OE ot HETt gob & mHS s
Sgic

Bt ISHEES FEcts SHRM model >
= f#3E7t 9+=d|, global ischemic model}
focal ischemic model JFE:0] vt 28809 ¢
i AR Ml MBS Hkste Hedg
R REEE 2 REEEEIK 258 Akst
£ Fgko] SlEr, o] Hrk lme EmE K
T & FEC S22 WE RIE] Hos #
£971 9o}, A HERS BT EmS HEA
7l HEES RATSHACH Wl R T o
THRECE B BRI WEEAmEl #5817
B JEEEM: FEE MR o2 el

Fem = ol AEZECl whAW HGHEMCl EE
B3 #gErt dojvted, ole A7 £FSL
Pe T —ET BEET AN BHEM(gelatinous)
4 By (glial scar) BURkS 2 Hcoh. Mt
B4nMg #L(ischemic neuronal change)®] AER
By BrR-2 48msfHo] £iastool =i, BARMEGH
Briid 128fio] fUgstoiok RmtE ikl
BLo} I Bihe B 5 Al &k 'R
MCAOF4f5t IS YIBdste
cresyl violet buffer2 fefaste] MK ES
fratch. PLA: #§i& MCAOF4l5 304giol
BEIESo] JE A AR RIES (RS

I flehe EEIERC] JeXE YotEed)
I BEE F9%th Image analyzer systemS
flAsto] AH o JEHEE e FHS RED
KR, HEEo] ol BEEFRIA W FE
Mol AR BE B BEE .

PlbolA dud vief Zho] PLA, ZEHHS B
HEE T AR oA FEEC] BEE o St
B P EAE 9 B SIS Bkl i
HE 4 o Aoz BEEd.

kX

3 A& F

V.2 E

PLA, #§S FRRAA Bimd: §EnERE

- 93 -



Aol

o

SR B D R NESARRTE B ikl
EEY 4 U9e Ao2 BHY.

10.

11.

12.

Znas

. Raymond D Adams ¢}, o}gtA AlAsksl AL

: Ad 1998 : 715-28.

. &k BRRH A AL Bk, 1997

303-4, 437.

- ZEEEHAR ORAREHE. A #5

. 1999 : 502, 505-6.

. Arai H, Passonneau JV, Lust WD. Energy

metabolism in delayed neuronal death of
CAl neurons of hippocampal following
transient ischemia in the gerbil. Brain Dis.
1986 ; 1 : 263-78.

. Blomqvist P, Lindvall O, Wielloch T. Lesions

of the local coeruleus system aggregate
ischemic damage in the rat brain. Neurosci.
Lett. 1985 ; 58 : 353-8.

. Iijima K, Kogure K. Prevention of delayed

neuronal death in gerbil hippocampus by
iron channel blockers. Stroke. 1988 ; 19 :
1003-7.

. Kirino T. Delayed neuronal death in the

gerbil hippocampus following ischemia.
Brain Res. 1982 ; 239 : 57-69.

- LER S PRES. AR PEE RS AR

1988 : 1, 6, 8-10, 13-4.

. Bl RS, JUR : ARGEBIR

Jit. 1993 : 78-86.

BRE. RATEIGRE. dbxw
1993 : 62-74.

FRRE. NEHSEARE 5. i - HigREE
iR, 1988 : 270-73.

BAD 9. 3=a9 HUAT ST Yot

)

13.

14.

15.

16.

17.

18.

19.

21.

-94 -

- FEY - LM - MPE - O - YRS - B

& KEHEHREEEE 1997 ; 14(2) ; 47-T1.
2EBRRIAE BARABHE. SR,
AL A8 2000 : 3235

Warner DS, Martin H, Ludwig P, McAllister
A, Keana JFW and Weber E. In vivo models
of cerebral ischemia: Effects of parenterally
administered NMDA receptor glycine site
antagonists. J. Cereb. Blood flow Metab.
1995 ; 15 : 188-96.

Hillered L, Hallstrom A, Segersvard S,
Persson L. Ungerstedt U. Dynamics of
extracellula metabolites in the striatum
after middle cerebral artery occlusion in the
rat monitored by intercerebral microdialy-
sis. J Cereb Blood Flow Metab. 1989 ; 9
1 607-16.

Tossman U, Ungerstedt U. Microdialysis in
the study of extracellular levels of amino
acids in the rat brain. Acta Phys Scand. 1986
; 128 : 9-14.

Nagasawa H. Kogure K. Correlation
between cerebral blood flow and histologic
changes in a new rat model of middle
cerebral artery occlusion. Stroke. 1989 ; 20
1 1037-43.

284, A4, oIAIE. B3 B BEAT
g . digrerdarslx]. 2000 ; 3(1) :
157-75,

#iEE, kM, SBS FEMN, PR &%
kol SF ol M E B vide
B8 KEEAEEE 1995 ; 12(1) ; 211-20.
SRR, ZHOR, B BIR—. A olA aBR
W Rkl k3 BnRaTel BUE. K
BEEE. 1999 ; 16(1) ; 106-12.

Yuan Y et al. An essential role for



Phospholipase Ax(PLA;) 5Ei80| R ASSBIIRRAECSZ SRl EF ol WiEiAE RE MR UlXs FE

22.

23.

26.

27.

28.

lysophosphatidylcholine in the inhibition of
platelet aggregation by secretory hospholi-
pase A2. Blood. 1995 ; 86(11) : 4166-74.
Assen E et al. A peptide from the venom
of the Honey Bee. Brit Pharmscol. 1973 ;
337-8.

Deregnaucourt C, Schrevel J. Bee venom
phospholipase A2 induces stage-specific
growth arrest of theintraerythrocytic Plas-
modium falciparum via modifications of
human serumcomponents. J Biol Chem.
2000 ; 275(51) : 39973-R0.

. Nethery D, Callahan LA, Stofan D, Mattera

R, DiMarco A. Supinski G. PLA(2) depen-
dence of diaphragm mitochondrial forma-
tion of reactive oxygenspecies. J Appl Phy-
siol. 2000 ; 89(1) : 72-80.

. Wu YL, Jiang XR, Newland AC, Kelsey SM.

Failure to activate cytosolic phospholipase
A2 causes TNF resistance in humanleuke-
mic cells. J Immunol. 1998 ; 160(12) :
5929-35.

&L S PEEE. AU PEEE T
1988 : 1, 6, 8-10, 13-4.

B R ERRS. LR 0 ARGEHR
jit. 1993 : 78-86.

B RERBNAE. bR - BuHR
1993 : 62-74.

29.

30.

32.

34.

37.

38.

39.

- 95 .

FRRED. WBHSIEIARE. 5. 1« Lightgs
Mk, 1988 : 270-3.

R HESIEGA. WIE - MR
Jiit. 1991 : 145-6.

- EBEE. ARSI, M-S Bt 1986 -

179-210.

HOOR. MAPRARHE. B _REReHn
HRREE. 1988 : 414.

BIFER. W= A& : gt 1976 : 378.
RET. FREOEHAR A& 0 kB
1982 : 67-8.

- F R OEHERE M KBt 1983

1 64-5.

- BB ERETEERE LiE - _ERHEBIER

fit. 1993 : 17-8.

EHEE PEFEARERSS. 2. HiE: b
SRR AR, 1992 @ 15-6.

Sinom RP, Swan JH, Griffith T. Blockade
of NMDA receptors may protect against
ischemic brain damage in the brain. Science.
1984 ; 226 : 850-2.

Hickey RW, Akino M, Strausbaugh S, De
Courtmn-Myers GM. Use of the Morris
water maze and acoustic startle chamber
to evaluate neurologic injury after asphxial
arrest in rats. Pediatr Res. 1996 ; 39(1) :
77-84.

- AA . Ak AL AgTigtaaT

1990 : 61-3.



