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ABSTRACT

Effects of Cervus elaphus extract solution for
Aqua-acupuncture on Antioxidation in Rat's Brain induced

by ischemia and reflow
Ji—-Cheon Jeong”

Department of Intenal Medicine, College of Orient Medicine,

Dongguk University

Cervus elaphus, being known to reinforce Kidney, have tested to study the effects
concerning damages of brain tissue induced by lipid peroxidation.

In vitro, the level of lipid peroxide in brain tissue was decreased proportinally
according to dose by Cervus elaphus extract solution for aqua—acupuncture (CESAA). It
was much more decreased, when lipid peroxidation was induced with Fe(II). And, it was

seen proportinally decrease according to the dose of CESAA on xanthine oxidase
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activities and type conversion ratio. However, I can not find special changes about
aldehyde oxidase activities. And, [ had observed the effects of CESAA on damages of
rat's brain following ischemia and reflow. Before ischemia was caused, CESAA was
applied 0.2 mi per 250 g through femoral vein in ischemia and reflow group and normal
sailine was applied in normal group. Ischemia was caused by cervical artery's clamp for
30 min and reflowed by clamp remove after 15 min. It was increased on the content of
lipid peroxidation, activies and type conversion ratio of xanthine oxidase following
ischemia and reflow. However, they were decreased when CESAA was pre—appllied.
However, it could not seen special changes on aldehyde oxidase activities, either.

In conclusion, CESAA recovers the damage of brain due to ischemia and reflow by
decreasing the lipid peroxidation through decreasing of xanthine oxidase activies and

type conversion ratio.

Key words Cervus elaphus, aqua—acupuncture solution, brain, ischemia and

reflow, lipid peroxidation, xanthine oxidase
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buffer (pH 7.5) -~E& #£HY N~1-meth -
ylnicotinamide 1.5 mM3} B E¥KS Hnsd] 37C
oA 204M RMEAIZ th& 20% trichloroacetic
acid (TCA)E Wl KMEE #TAL # 4me
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Gt RS EMEE By BEe) Eu
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Al tHe 20% TCAE mstel HIBEEA7 2 &
OB old AR ENA wric acid® BE
292nmol X BEES] #MEE BESt xanthine
oxidase (type O)9 IEHEE BTt o,
Xanthine dehydrogenase (type D)o E#S
type 0% &tk WE IER] coenzyme?l
NAD+ 100mM& #Hma] B—atA REAZ o
& MRE3te] & FEMEE (total type: type
D+0) ol type 09 S B oz mws)
Aok BES EHEE 19 1mgd) BaBo] &
BA uric acid &€ nmole® e}, 8t
¥, xanthine oxidase®] UEilt BIHE xant -
hine dehydrogenase ¥ xanthine oxidase RJE
oM Lol BERS EHES FIAISY xanthine
dehydrogenase (type D)ol4] xan - thine oxi -
dase (type O)E 9] A HKRE 0/0+DY i
E Elisiglch

5 BEtEYE 28 HE

Ohkawa $%79] Fiko] #aho} 4 A4 Asmiy
Bk —E&) 81% sodium dodesyl sulfate,
20% acetate buffer (pH 3.5) % 0.8% thio -
barbituric acid (TBA) ##< fnsll 95Co)A 1
RHEEL RIEAI7IZ BEOZ AHT UL 4k
¥ #If°] TBA reactive substance® n-
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Butanol @ Pyridine (15:1) E#e® BiHAA
Wi 532 nmellA WKESY #LE HiEste &
E3lgck 89, in vitro #EEolAl= Haber—W -
eiss KIS FIMstel Fe(ID# xanth - ine -
xanthine oxidase system®& #HMAIZl Kzl
WSS 223 BH SRS TAA KEAD
#% k¥ malondialdehyde (MDA)Y] &&-& M
waksdel ARRbIEEe 482 £ 1 mgi MD

6) ZHES T2 % it RIE

Lowry £°79] Jjgke] #3t9d bovine serum
albuming EHEHSOE o HEES EEI
o, EEE RS FEM BES Student’s
t—testE FIMBto] Moaatoich

. B #&

1. Al BHolA ZRSIXIE MY eis)

e HxFeA  magAd  gEke
23.07 £0.08 nmoles/g of tissue®]or}, 1 mt
o] vk Fof 50 peo) HEEH RS FUAY
B¢ AR A $EFo] 22.28+0.10 nmole,
100p8) A$E 21.42%0.15 nmoles/g of
tissue, 200 wE H7MANAE = 19.75+0.09
nmole, 300 wE F7MNRE we TAEEAF 2
AyAdeFo] 17.04£0.12 nmoleZA thZ o) u)s}
o FA4 e T2 4L E o+ gy

(Fig.1).

2. Al ELoiM Fe(Nol 2lsh REE ZHAMBIKIE
My s

Haber—Weiss RF-g-& o] &3t A9 i3}
£ 38 AL, xR 50.65+0.34 nmoles/g
HEg o Fof ¥ KRS 50

of tissue®l WHH,
o ZHARsiR]A 9 o] 48.04%

w HINRE

0.29 nmoles/g of tissue®] 2™, 100xt H7}+9|
739-= 42.29+0.38 nmoles, 200 9] #ALE
36.23%£0.33 nmoles, 300 W& FH7MA7 F 4=
31.40%0.27 nmoles® thFz|o] u|sle] 2zt
6%, 17%, 29% % 39% = AT g 7
d@ds #EE + AN Fig.2).
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3. A|EZHofiA xanthine oxidase B 3}

Xanthine oxidase ¥4 type 0Y 7% iz
219] &40l 0.130%0.012nmoles 6] v]3} HiH
seggw el MrreFe] 25ut/mll FEelAd 0.072%
0.011nmoles® thFx]o] Hja} ok 459 AT &
AeA AAEon H7E o] 50u/mldAM =
0.047£0.006nmoles, 100pd/mleAE= 0.017%
0.005nmoles, 200u/mle FEeiA+= 0.010%
0.003nmoles2 thFAo} vld] EF <k 64%,
87%, 93% A= A4 A A" ¢ F 3
Ak Type D+09] A% &a o] FiH #
Wi H7b S5 uet djzX e} v FEsE o
F4 e A A4 a9 BRHAGFig3).

4, AJEZHAOM xanthine oxidase EZi2H| #3]
xanthine oxidase? type DE ¥ type 02
o} FAMHE FASAE 9 oiEA7F 40.1%
1.74%<1d| vlste] EH KRS 25 pl/mlE 3
AT "E 27.7£0.65%, 50 pl/mlE H7IA

71 A9E 19.7£0.88%, 100 w/mlE B7HA2
A9 13.1£0.64%, 200 w/mlE H7A20 4
[

2 1281052%2 7t FRo gEFHoz
xanthine oxidase] FAEES HAshAl AAAIZ
< #28 + U Fig4).

5. AIFELHOIA aldehyde oxidase &M H35}

Aldehyde oxidase 842 tiZX7} 0.33%
0.07nmolecl 1o HHE ZHmw o Hvie
2007t F7HAAE EYE F8E wXA] o
% (Fig.5).
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6. xf S8/ W2 MSRIE s ws)

A ddettE T3t FA4TY sl A
Feke 23.07%1.96nmoles ©|loH HI/An
Aoz 22 EAS A AELY B¢
34.61x2.20nmolesEA] AA Tl uvla) <k
50% HE FA4 U= &F S dido] o
H}ch a3y, BH #¥ERes AHAE F 3Y/
ARr AEE AN 4¥TES 27.78+1.40n
molesZ Fo¥ T UL YL BEE £ 9

A cH(Fig.6).
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7. & SIE/MAR0 M2 xanthine oxidase &M
3}

329 7% type 09 E40] 0.130£0.014
nmole °JR2oYy HI/AAF AYFL 0.192*
0.016nmoles@A ATl &l oF 48% Yx9
g4 F84%E 2EE 5 QoY BE ¥EK

£ AMAE F HE/ARFE AEF HEFY
ZA9= 0.150+0.010nmoles® Vet &/A4%
Foll gaid F7HEAD 22 o] f4 A
A=t Total typeltype D+0) 9 A2 A
AT, SE/ABRTI SEHHR AT Abold
A Wsle 32E + AAG(Fig. 7).

8. x| SE/rj2F0H M2 xanthine oxidase X
& 3
AArZolA = Z2%9 xanthine oxidase 3
AgulE 40.012.7%R 04 HE/ATF 2 4
7o ALE 61.114.8%5 AT w8 o
50% o9 BIAE F7F NS FEFE &+ AN
ot 23y, BE #EHEKe AAXS & AY/4D
F& #%% Z$E xanthine oxidased 47.5%
25%2 FY FELE FEFHoHE IEFY £

Q1A cHFig.8).

9. 4 §HY/MAB0 2 aldehyde oxidase EA

uis}
A ejellA aldehyde oxidase 4L 0.33

o

£0.07nmole°i A HE/AHF 2olM= 0.4
+0.05nmoles® °F 20% A= A =7} @A
o] Yepgoy FAAL AUt EE #EHws
AN F Y/ ARF 48E g% 3¢9 &
2 4L 0.3620.05nmoles2A HE/AAF 4
ol vlejAl ekt AAEHE AT AUAT £
Hils 328 & U (Fig9).
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Fig. 1. Effect of Cerws elaphus extract in vito on lipid
peroxidation in brain tissue. It was measured for 1 hr.
at 95°C in brain tissues treated with various dose of
Cervus elaphus extiact. Values are mean * S.E. for 4
separate experiments. Significantly different from
control. *#+ P<0.01, #++ P<0.001
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Effect of Cewvus elaphus extract Jn  wiro on
Fe(ll)-induced lipid peroxidation in brain tissue. It
was measured for 1 hr. at 95C in brain tissues
treated with Fe(ll). Values are mean * SE. for 4
Significantly  different from

Fig. 2.

separate  experiments,
control. +* P<0.01, =x» P<0.001
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Fig. 3.
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Uric acid nmoles/mg protein/min
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Eftect of Cervus elaphus extract in viro on xanthine
oxidase activily in brain tissue. It was measured in brain
tissues treated with various dose of Cemwus elaphus
Values are mean + SE. for 4 sepaate
experiments.  Significantly different  from control.  *
P(0.05, =+ P<0.01, *++ P<0.001, Type O
oxidase, Type D+0O

extract.
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Fig. 4. Effect of Cervus elaphus extract in viro on type

conversion of xanthine oxidase in brain tissue. It was
measured in brain tissues treated with various dose of
Cervus elaphus extract. Values are megan * SE. for 4
Significantly  different  from

separate  experiments.

cantrol, +x+ P<0.001

Fig. 5.
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Effect of Cervus elaphus extract in vilro on aldehyde
oxidase activity in brain tissue. It was measured in brain
tissues treated with various dose of Cervwus elaphus
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. Effect of Cervus elaphus extract on lipid peroxidaton

tollowing ischemia and reflow in rat's brain. Before I/R
was caused, Cervus elaphus extract was applied 0.2mf
per 250g through femoral vein in I/R groups and normal
saline was applied in control group. lschemia was
caused by cervical artery's clamp for 30 min and
reflowed by clamp remove after 15 min. Values are
mean * S.E. for 10 animals. = P<0.05, == P<0.01, a)
Significantly ditferent from normal, b} Significantly
different from 1I/R group. /R . Ischemia and reflow

group, CE : Cervus elaphus—ireated group



£ Normal

ETITNIR cni CEMR

Uric acid nmoles/mg proteinvmin
N
]

Type O Type D+O

Eifect of Cervus elaphus extract on xanthine oxidase
activity following ischemia and reflow in rat's brain. The
assay procedure was described in Fig. 6. Values are
mean % S.E. for 10 animals. * P<0.05, *+ P<0.01, a)
Significantly  different from normal, b) Significantly
different from /R group. YR : Ischemia and refiow

Fig. 7.

group, CE . Cervus elaphus—-treated group
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CEHIR
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Fig. 8. Effect of Cervus elaphus extract on type conversion of
xanthine oxidase following ischemia and reflow in rat's brain.
The assay procedure was described in Fig. 6. Values are mean
+ S.E. for 10 animals. * P<0.05, ++ P<0.01, a) Significantly
different from normal, b) Significantly different from I/R group.
I/R : lschemia and reflow group, CE . Cervus elaphus—treated

group

2-pyridone nmoles/mg proteinvmin

00 !

Normal IR CE+I/R

* Fig. 9. Effect of Cervus efaphus extract on aldehyde oxidase

activity following ischemia and reflow in rat's brain. The assay
procedure was described in Fig. 6. Values are mean £ S.E. for
10 animals. /R : Ischemia and reflow group, CE : Cewus

elaphus—treated group
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7} i Ed ., Z1ebel neutral lipid, glycolipid,
phosphoid, sphingomyelin, gangliosides §¢
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oxide dismutase(SOD), catalase ¥ glutat -
hione peroxidase T2 B#%7} 21, £ free

radical & fMESH=Y {EMSHE irono] £7F 3k
free radical® fEfgol oot Aagpo] Eob?
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boORMET AR ERR BE i fAE
°§ Tg wEsch
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BEELIEES M %8 FEsty e 8
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fEo] B5E A o} ApEE o) Ml
e We el vehdtin #oi?, we)
A HibE B F, ARsS WEse shue
dubd o IHHS BIMLRIES o] &
At
A, AENA fEEe BB RES fE
3= RFEWROl BEE SRS AES H3AA
7}“’*-1 FAZ) I ARl A BB EIRE S &8
S WS RR BE RS Bn AE
3}04 BERLIEES o] HHEE AE B &
it} #8, xanthine/xanthine oxidase sys -
tem¥ Fe(DE #HAAZ RKEAH ABHCE
EE BMLEES £7A)7] B 299 Haber
welsq RIEP oA BH G i Rl
pisked EEkaES] BEELIEE £l JAREE
E} oL w3 JAFHE 2T 5 sl o)
g FSRE BE ZEgRe] IS RN I8ES B
= HIO}EE’H el M BIEE Bkl
BHEL ASE Ekdhe ZA0ER, FEKE Bu=
£HENS] AR R MIEE RRFEIkEE
A o BESH (FAE Y g BeE
=2
REREANA BEH S KT BRBLEE
ERC AA AT (EfgES AES) st o
BEAQl iEMEEE AERGR B¥%Y xanthine oxi-
dase$t aldehyde oxidase #E#'Ve] mlx)= ot
£ &Y. Xanthine oxidasett aldehyde
oxidasev 4 K¥oo MMM HHstn
Qow HiEe BEH ol ¥E A o
[ EF'D 2 o] oA FelEdE §EE T
Ao pFEold #pilke] dids] fAREY Ape
AellA = ii BLRIES Mgl 2oz 949
A Qo o] BkEol A ELRAE) i
18 59 SFLY BEZEE superoxide
anion®|Y hydroxyl radical 2 HEREES0
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amerty HEsgn q.

BY EKes AREN Hmstn BRET
HES ndke] xanthine oxidase &Y H3EE o
a9 o, BE EHe A48 A 9AA
=t type 0% i&tko) total type (D+0) HEH:Y
oA Aruch @Stk Ed, type DE FE
type 029 LT BE HHEK wmin AE
of Wpisted K23 AA AUt

Xanthine oxidase$} Bfgoiut phikimols did
8 gAMs E2E*Ql aldehyde oxidased] o]
U EE EERe % TENE 4=
xanthine oxidased 7$-¢ th2A A9 st
A okSE 4 F AN B dEkolM EE R
#iol 98 xanthine oxidase: W% MRksHA ¢
st A8t aldehyde oxidase EHS offd 4
e RO Hol EH BEKS
xanthine oxidaseo] MeA oz (EFste] 1EMAE
£ S AN AR fERE R

Xanthine oxidaset™ [E#INY LfEKdl HFHT
v type D (dehydrogenase®™) 2 st &
B oiEEERS fFRlolY RiukEE == HrvikE
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