&2
J.

Vo1.

- SoMA™AD &8x : M 144 H 15 2003 -

| A3} 83| x|
Onenta Neuropsychiatry
14. No. 1, 2003
== 1 0
MELC FE2E9 F2E42 a5
‘.'J%éi #eA, ol% 4, 249°
SACistm stojnicist MFMAMUSDA SMUSR Foinost 2EXY DAL

The Antistress Effects of Semen Ziziphi Spinosae Extract
Dong-Seok Lim, Eun-jung Kim, Dong-Won Lee, Su—In Cho’

Department of Neuropschiatry, College of Oriental Medicine, Dongshin University
Department of Herbology, College of Oriental Medicine, Dongshin University

The effects of Semen Ziziphi Spinosae extract were tested for the anti-stress action.
100g of crude drug of Semen Ziziphi Spinosae was extracted with pure water and the
total extractive was evaporated under reduced pressure to give 10.7g. ICR male
mice(20+2g) were fed orally with the dose of 100mg/kg/day for five days. Foot shock
was given to make experimental environment of physiological stress. Foot shock mice
were placed individually in the foot shock compartments and sociopsychological mice
were placed nonfoot shock compartment-the side of foot shock compartments. Mice were
exposed to sociopsychological stress by restraining and seeing foot shock stressed mice
for one hour for five days. Semen Ziziphi Spinosae extract administered group showed a
significant decrease of serum corticosterone secretion compared with control group.
Noradrenaline secretions in the dorsal cortex of brain were increased but not significant.
Lipid peroxidation of the liver of mice were tested by measuring malondialdehyde, and
Semen Ziziphi Spinosae extract had tendency of decreasing lipid peroxidation but not
significant. But Semen Ziziphi Spinosae extract administration had the effect of
decreasing serum level of aspartate aminotransferase and malondialdehyde. These results
suggest that Semen Ziziphi Spinosae extract can effectively rid the sociopsychological
stress and stress concerned diseases.

Key Word @ Semen Ziziphi Spinosae, sociopsychological stress, foot shock, corticosterone,
noradrenaline, lipid peroxidation, ALT
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e 94 AE S LA 224 EYH,
333, FAAH stressoll =&FHo ow oz
A o7 Ao BAx F Q). stresso] ¥
& AFE 344 (homeostasis)) NE& AFH
© Cannon” ©l% Selye”9l stress 4ol &
Ho] 50 12 ¥ Selye’: stressE L7 W@
AAe vEo)d wgolgn AHosdm, A
stress& 9o7|A & sl RIS stressor
23 3gth. Stressol i A &S F2 o
FFA-2AL 2oz 3o oFALdH, o
WA ALARFAE T8 Aatgr], AY
7), 2719 3uA AREstE EEEn

WEBAAE FNA stress YAE E, &, E,
B B Ko Loz QA ged, oF
AT gl Wl [es Kél, RLY¥ T
o] WslE dodlxn volrl RB, Kk, K, RE,
&, AR R 59 93 2Q& oiAiY
46.7)

MBS Zuuidd £8 Jd@EA 9
o] A4 fif-oz 1 Ade H, F &
#an OEFE.RZ G, HFE- £O0%
# - &#IT T9 A%l Yol mELETR, B
% BEST, BF S99 ¥5E BRse dH
ALg 5o P

Ho A9 YL AFo P AFR
F&5 g 497 B A 59 stressE
B3 g 5 mpies, BEE $& 593 o
W ARFAGEA)Y ¥F corticosterone?] A3}
E 239 493 A7 A x, BECd A
FAY dF2E F£AAL Ftd #BE dEH
QW) serotonin S W 391010
catecholamine &% W3Po] ¢ 4¢3 Bzt
Aoy B A9z & A H stressE
Ragt ¥ BMECY ¥2EH2 ANE 53T
d+E

olo) Azl (Lol Al3AEA stressE oF7]
ANAF stress TH AV A F corticosterone,
¥ 23 U9 noradrenaline, +=3 W A3}
£, ¥ ) aspartate aminotransferase(ALT), 8%

W A s g 248t /o3 EAE
dgormz yudlE vlolg,

. Agxz U 4y

1.8 ¥ %A

D &g

E2& AF 20£2g9 ICRA 3 4F & U@
AYEE(WEALTE, F)NA Fhs] A
et 28U TPAREFAE, F)%
ES 233 TFsEA 254 o) ¥4 873
o HEANU F AESIAH.

2) oA

gl ALE BMECS FAYSR B e @
o d AL§3T A PRECE FARA A
g3 ’

2. 9y

1) oA 3589 24

BET 100gS S75F 1,500me &7 A7) <%
g 7] (DWP-1800T, 4§, &3)2 100TeA 24
7} A F 2AXE o) &dtd HNAVE AA
312 52 W=71(SFDSM06, 44, &3)E °l&
o 107g9 X FEEL 4tk ol ¥
of AXMEA BASNAGE 4F AHd "o
52 18 FFFd 39 w2 AHEEAT

2) A8 FEY EHF L YE F

AY B22L AANFY 2EHYAT 69, 2
6vtel, AYE 6vtEl 5 3/ 2§22 Uranh
AMH 22T g 1A B¢ H7] F4
(electric foot-shock stress)& ¥-3t&td i, W=
F& XA 2d2Fe A7l FHez U@
AES AARA FAMAI YA stress )
12 2H+8 Fdsisgen, YT yxEH
Ze A AR A stressE FEA BB F2F8

- 108 -



- BB 520 FAEYA §7 -

< 100mg/ke2 FH3RT. 5o A7[g wye
74 1Y 13), 59437, stressE 3F7] AA 3089
AT 5939

3) Stress %3 I % Ay

Stress 3 2382 Ogawa £'7¢] ALd AL
Shibasaki §%°] Betstel Awd Az - A
stress F3t FAE AHEIte FEA Ay
AHA ALY A stressE BiAE § UEE @t
A &ZE communication boxE AHE-8HJtHFig. 1).

Stress §#38F Fx& A7]7F 64x64x40cm2A 16719)
e vH16x16m o2 oy gl 21 FolA oJFA B
AlE 8709 whaletel 1.3cm 2HHo 2 27 05em #7719
THUE 2o} foot shockeZ A7|H A& Raldt &
AEE 7] Fxlo) QA= Utk olE 16719 W A
ol FHE SeiaEoe] dajEe glon Mow F
AlE 870e] Wl glE mouser foot shocke® <18
AHH 1FL B E mouseE BEA BAH A3
AElA stressE WA €l A713 foot shockS 2.0mA
o] AFE 102 B¢ FA H0) 102 3HALE A
foot shocke] ¥-815|=5 A o) oY 104156
foot shocko} H-atgic).

o
l UJO_‘:; I

UJOg

Fig. 1. Scheme of the communication box. Foot shock mice were
placed individually in the eight shaded areas(foot shock
compartments). Sociopsychological mice were placed in the eight
solid areas(non foot shock companment). Foot shocks were
defivered in shaded areas.

4) Stress & &7 £4

(1) 84 % corticosterone & =74

AAE AG 22 71gA v3dA7D I &3
o] 93§ FAIIGHS, FF)E ol &3t ER
HAwozRe dd 10ME FHsx o8 AL
of 30% WA F ¥AAUAES 7 (VS6000CFN,
Vision, )2 1300xg® 20837+ 94 A A
4% 83& 4t ¥F F corticosterone #
%& Zenkerst Bernstein® ™ol Z& =3
#Ack & ¥ 0.3mel FFF 0TE Wol &

33t chloroform 10m & 21 g3
corticosterone® F%3% th2 800xgolA 583
AR AEde 2 AAGE %

0.IN-NaOH €9 1m¢g 78tz Aesid 23] o
4 AFHIg. APEEA 4FSE AAS
A ¥ & chloroform? 9m{E F3lo] 3mee) FFA
F(H2S04 : 50% C:Hs0H = 24 : 1)& 73tz A
g3 FH  800xgolA 1 dAEEEY
chloroform%& AAsR AFHLE 2A F<
Ao WX g JAFEAE AMEFHA
excitation 470nm, emission 520mmolA =A 3R
o AL XF corticosterone 99% o &HE

od &dlAMA EF Sz AHSSIHH

(2) ¥ %7 U noradrenaline®] &3

A Lo A noradrenaline®] ¥H|E Kohnool
WPo we &Asgdu. ¥xd F  dorsal
cortex & B39 01% dwEN 2R MIEFR
€ X33 02N A 4mE A2 o o
& 8000xgE S5E 7 dHEYHT. A AL 2me
#3 g 01% NaS:0:9F 0.05% EDTA
{Ethylendeaminetetraacetic acid)® X &% 04N
PCA 3mtE H7tgoh. oAl 8000xgolA 10#3F
AR E T A59E ARFE A d¥3] A
7R 45T WE3ol A2Ag}. Noradrenaline2]
2ug AL AF  doldxa ZH(pyrex
column : A7 6mm, ¥°| 25cm)2 &l &(glass
wool) 2.2 atu &3] 6eme EoldA pH 75~
802 @Ay <Futaluming)2 AL
Noradrenaline2 0.05N PCA 2m{Z4 ZHE& ¥
& 23832 7% F 292X(jodine) AY¥ 2miE
A7Meld HREFEZ AGANIY.
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Noradrenaline®] #ZEde FFF=AZE A}
838} excitation 380nm, emission 495mol A =
A3 tl. Noradrenaline ¥FERL 100pg/mls
=2 Evdd ZEAFM) A noradrenaline
o] | #(ng/g brain)< A ZF3tA}.

3 7t 234 Wl AR Hu3E dF &4

27 W AR FAsEL gAEd
malondialdehyde(MDA) %<& 24goan H
748 ed Uchiyama$t  Mihara®) %]
&3t Z3s4.

4E AFY e HE3o 130mM NaCl,
5mM KCl, 10mM Tris-HCI(pH 74)2 ¥ 4
Z RY 298 83 W2 FYstd 4 AA
g o8  Stadie-Riggs microtome(Tomas,
US.A)E AHEstd 712 R M2e] Hole 77
lem, F71& ¢ 03~05m7} H=8 AU Az
&

AZE 7 27 HHAEL 1% phosphoric acid 3
me% 0.6% thiobarbituric acid €< 1m¢E ¥7}s
o B BoA 6083 F93%d. 1-butanol 4
mE 7t A3 He oS 800xgo)) A
2587 A4EY & F 4359 FF=E 534m
¢} 510l A &A 5. MDA #2 ¢ |
mg? pmoles®2 EFAEHNoy guld FEE
Bradford] 4?22 248490

(4) 83 Jl aspartate aminotransferase(ALT)
g &4

83 3 ALT &% & 244 kit (opAL F
2] 8] A}, Korea)¥} B B3JE=AE ol g8t &H3)
At :

6) 84 W AA FA3E g% 4
g3 W AR FHu4sE F2& Uchiyamast
Miharad] @@®e] Fste] 23sia.

5) 4 AH¢

Y Asd 9 T4 ML 54 #A9A
¢l SAS(The SAS System for Windows, ver.
6.12, SAS Institute, USA)E o] &34t 4%
AAHE PF+EF L HmeantSE)E JER YO

o, A3y % HFe Aolg AAE o=
student’s f-test® ZA&S p-ghol 0.05 mud
g FoF Zolrt e Aoz BAIAG

m. A8 4%

o

AgFdA guigle 7HA7 9l 39 19
A B8 SolMe

1. 883 F corticosterone & 53

Corticosterone] &4 Zoll WA & FBE(: F&
B9 s B4 A, MAFH 2EHZES
299.3+45ng/mol UL ERToAE 2345+88ng/
meAdl vls] Pl E 182.8+33ng/mE EL
U iz Fed vld] f2stA 7248t tH(Table 1,
Fig. 2).

Table 1.
Effect of Semen Ziziphi Spinosae extract on
corticosterone level of ICR-mice for 5 days

Corticosterone Levels
Group

(ng/mt)
Foot-shock stress 209.345
Control 234588

Sample 182.8+3.3

Foot-shock stress, physiological electric stress group. Control,
sociopsychologica! stress group. Sample, sociopsychological stress
group, and were(?0|3+E ) administered Semen Ziziphi Spinosae
exiract containing 100mg/kg/day. + significartly different when
compared with control(p<0.05).
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Corticosterone

350

Level fg/ml)

Foot-shock
Stress

Control Sample

Fig. 2. Eftect of Semen Ziziphi Spinosae extract on
corticosterone level of ICR-mice for 5 days. Foot-shock stress,
physiological electric stress group. Control, sociopsychological
stress group. Sample, sociopsychological stress group, and were
administered Semen Ziziphi Spinosae extract containing
100me/ke/day. », significantly different when compared with
control(p<0.05).

2. 5 =& 4J noradrenalinee| &zt

¥ Z2Z W noradrenaline®] ¥u8]#of v X+ #E
= F25Y IS BT A4, AAF 2EH2
T2 592+87ug/g brain®l31 WiFFL 130.3+9.2
1g/g braino| o] AYPE-& 155.8+9.3ug/g brainl.
2 Yt d¥7dA Stste A%E BeATw
o8l A = &3ktiTable 2, Fig. 3).

Table 2. Effect of Semen Ziziphi Spinosae
extract on noradrenaline level in brain
dorsal cortex area of ICR-mice for 5 days

Noradrenaline Levels

Group (#e/g brain)
Foot-shock stress 592487

Control 130.3292

Sample 155.89.3

Foot-shock stress, physiological electric stress group. Control,
sociopsychological stress group. Sample, sociopsychological stress
group, and were administered Semen Ziziohi- Spinosae extract
containing 100mg/ke/day.

Noradrenaline

180 -
160 q T
140 4
120 4
100 1
80
60-‘
40
20 4

Level §g/g brain)

Foot-shock
Stress

Control Sample

Fig. 3. Effect of Semen Ziziphi Spinosae exiract on
noradrenaline level in brain dorsal cortex area of ICR-mice for 5
days. Foot-shock stress, physiological electric stress group.
Control, sociopsychological stress group. Sample,
sociopsychological stress group, and were administered Semen
2Ziziphi Spinosae extract containing 100mg/kg/day..

3.2 =37 XA 2uEE A F
BEfol 7+ AW XA HAAsE Feko
v 9% Jrisirl st MDA #§%3& &%
s Ay, MY 2EHAFLS 174.3+10.1pmole
MDA/ng protein®l 2 tETL 141.8+12.6pmole
MDA/mg proteine] R em AL 134.3:114
pmole MDA/mg protein® & uYelY LTS
By oy fostxE ¥t (Table 3, Fig. 4).

Table 3. Effect of Semen Ziziphi Spinosae
extract on lipid peroxidation in the liver of
ICR-mice for 5 days

Malondialdehyde Levels

Grou
P (pmole MDA/ protein)
Foot-shock stress 174.3+10.1
Control 1418+126
Sample 134.3:11.4

Foot-shock stress, physiological electric stress group. Control,
sociopsychological stress group. Sample, sociopsychological
stress group, and were administered Semen Ziziphi Spinosae
extract containing 100me/ke/day.
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Fig. 4. Effect of Semen Ziziphi Spinosae extract on lipid
peroxidation in the liver of ICR-mice for 5 days. Foot-shock
stress, physiological electric stress group. Control,
sociopsychological stress group. Sample, sociopsychological
stress group, and were administered Semen Ziziphi Spinosae
extract containing 100me/kg/day.

4. @H U ALT B2 53

BB 338 37 597 2 24¢ nEE
F JEeAE U5y s P @Yoz RE
ALT #2%& 338 23 ANF 2Eg2ge
293:09 Karmen/m$ L 2T 25.2¢1.2Karmen/
meolla AYFE 21.7:09 Karmen/mZ e}
o8 Z77t A4 AHTable 4, Fig. 5).

Table 4.

Effect of Semen Ziziphi Spinosae extract
on serum aspartate aminotransferase(ALT)
level of ICR-mice for 5 days

Aspartate Aminotransferase

Level Karmefml)

Foot-shock

Control Sample

Stress

Fig. 5. Effect of Semen Ziziphi Spinosae exiract on serum
aspartate aminotransferase(ALT) level of ICR-mice for 5 days.
Foot-shock stress, physiological electric stress group. Control,
sociopsychological stress group. Sample, sociopsychological
stress group, and were administered Semen Ziziphi Spinosae
exiract containing 100mg/ke/day. +, significantly different when
compared with control(p<0.05).

5 €% i xjFME BY 5

A Z]’é-"—}’.‘}i}%?»l ghakg @Ed 4y, A
serum©| 13
AgFL

AH2EHATL  3.020.2nmole/ml
WE2EL 29mole/md  serumo] oA
24nmole/mf serum .2 Yeh} {23 Zd47
A =) cH(Table 5, Fig. 6). '

Table 5.

Effect of Semen Ziziphi Spinosae extract
on lipid peroxidation in the serum of
ICR-mice for § days

Group Serum ALT Levels Group Malondialdehyde Levels
(Karmen/m#) {nmole/mt serum)
Foot-shock stress 2.3+09 Foot-shock stress 30202
Control 2652+12 Control 29102
Sample 217409 Sample 2430.1»

Foot-shock stress, physiological electric stress group. Control,
sociopsychological stress group. Sample, sociopsychological
stress group, and were administered Semen Ziziphi Spinosae
extract conlaining 100me/ke/day. *, significantly different when
compared with control(p<0.05).

Foot-shock stress, physiological electric stress group.
Control, sociopsychological stress group. Sample,
sociopsychological stress group, and were administered
Semen Ziziphi Spinosae extract conlaining 100me/kg/day. +,
significantly different when compared with control{p<0.05).
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Serum Lipid Peroxidation

4-‘ *

MDA Levehfmoléme serum)

Foot-shock
Stress

Control Sample

Fig. 6. Effect of Semen Ziziphi Spinosae extract on lipid
peroxidation in the serum of ICR-mice for 5 days. Foot-shock
stress, physiological electric stress group. Control,
sociopsychological siress group. Sample, sociopsychological
stress group, and were administered Semen Ziziphi Spinosae
extract containing 100me/ke/day. +, significantly different when
compared with control(p<0.05).
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BHo BERAQA HE Arj2& Fodd 83
corticosterone® histamine®] & 747t U
8% A2 StressE 7t AFHNA A4 AL
¥dg& B HAd FAdges # ¥F
corticosterone®] F7}7F AAHASL? w1
At

BR(e] Y2EH2 Ao B 71&9 dF
T Boy F2 74, §9, ¢4, 3323 59
stressorg ©]&% A97t iR EoIdR B 4y
T Ze AAHEA stress HIAFAE ALEE
AFAAE AUt oldl AAE K Amol
AE BB AYHEA stress®E 9% &
Fol A AFE A7 98 FHEAEQ
g% corticosterone, = Z AW noradrenaline,
BzxA W NAAAE, g3 ALT, 83
AAdHA3E FFE 2AsAd

EAHFA 2€HRol=5E2EQ corticosteroid
% corticosterone stress A=o ¢}3lo] Hu)k
o] Z7tgeu® B AgdAN AVAZE A
Be MAR stresswtS B F corticosterone?)
kol ZatA F/HEE BAFAG. A4 H
stress& W& H4YFE RT3 vlaste BE,
AYETLL =T v F23A corticosterone
o] ZFAHYLEZ stressE H2Y $ e T}
FA4E€ RAFUHTable 1, Fig. 2).

StressE& WoW AZFAGEHo|Y YR 3FE
29 ¥l o]F& NtAE Aoz 4¥A
2m? noradrenaline® stress A3 & wow 1
Bogo] AHEU® B dYolA AT L
A e AAH  stressTL  HEAY
noradrenaline®} ##o] A #A3gc. A3
2|3 stressol PX e BELC 389 9%
48 A% g 2F9 noradrenaline 4] o] ¥
3 AYTAA 78t A%E BIYAT /93
A= htHTable 2, Fig. 3). ol= 4x<lo]
stress 2 AF9. MUl catecholamine F
serotonine®] ¥F& F7ANE §'¥e) A7}
FASY A& A5 9le] @ o] U F JAA
gEZ29 EH 71A-e] Hol7t flemz NFH
3717t aF€ddh

Axe Ao Az YANE FA4stE A
3 @94, gqIF 2 P4 A¢sd Ax #

ZAELE doA Mxe FxWste 7% AHst
g 28ty A FALE HIAsA x3E
v 25 F9As, o, Friel24d #HEE, A7
A%, 48T T A AEE fLs)
A Seu® 2 AN A7ATE AH e
AAF stressTE HRAY AFAHAAsEe §
Fo] AA F73tsch A A stressel] w A
e BMBRC F289 9Fe £4E 49 dxF
9] =AW AAHRIsE vl HYTY A
$ Zade FFE BAAT fdsAE g
(Table 3, Fig. 4).

A Z A EH stressZ A3 T =3 U A
A3 57t 2o ns €3 U ALT &2
T g AeR FHHEW & AgdAME
A7A5E FHFY $e AAMAH stresste ¥H
W ALT #3e] F7tstsich A3l A3 stressoll
nAE BEC 289 9L EAMS 29 A
dz9 A$ iz s fosiA ALT #§%F
o] ZFAHALTE & F UAAHTable 4, Fig. 5).

g4 Ao FHo A AFHAs o
A Bzt Qe 4L 2 AxX =4
€ Yehlly] m&o) ole 8 F FHFS YUY
9] 3% ¥ ojvegt w3 HAHd BAgY:
Apdel wrElA Ao, matd ¥AH W A A
38 AEE AAY & UAdE AW dguz
A8} AFHY Ao FAY £ Uesd & 2
oA A7ZAFE AY ¢ VAF stressTL
83 W AN EY FFo] FusA Ab
A F stressoll PIX = MBLC FE89 9
€ BAF dn dzFo v& AFEAA #9
g #A2E BYAH(Table 5, Fig. 6).

olde ZHAFAESL FHstd BHE A FH
stress7t H3tE A3 olA 5¢ B¢ BMELC F&
&8 7 54988 stressot BPH ANEJ} &
HgHoz AXH AF stressE Hided =
£ol €d& A& ¢ F U #F¥F 9% GF
Y stress AFE o] &3 MBS AF A7
SAlol olRe] oju @ Yo FEdeAd
o FAHY A7V 488 Ao Algguh
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BEfool AFAEH stressE vl sfiAl
4 F YEAE A7) Hsto] Atg - (2HADA
g3 stress& F3eHEA BMELC FEES 100
me/kgE 5U FAsIHA stresso) Wi AFXE
& BFsY g 2 AEL I

1. 83 3 corticosterone F#HL R T A
2345:88  ng/midEl v AR TFoAME
182.8+3.3 ng/m2 e F93HA A4

2. 5 237 W noradrenaline®l #¥#*< o
oA 130.3+9.2ug/gAdl  Hi 3|
155.8¢9.3ug/g 2 2 YEIY F7te 4
Aoy FoJAdS AU

3.7 =224 Wl AE RAsEe #§F2 o
o] A
134.3t11.4MDA/mg o 2 el 749 H 3
Boey fode AU

4. 3 F ALT e dzTod 252:12
Karmen/m¢2! ©] H] 3} AYFAME
21.7+09Karmmen/m¢ 2 e} F-9)3tA ZastEoh

5 83 F AR HA3E9 FFS gz
A 29202nmole/miAd  BHIF AHAEFETAAME
240 1nmole/mE Ve FolatA 248
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