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Anti-oxidative and immune-regulative Effects of Electro-acupuncture at SP6
in Aged Rats
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Abstract
Objective & Methods:

The purpose of this study is to investigate the anti—oxidative and immune—

regulative effects of electro—acupouncture(EA) at SP6(Sameumgyo) in aged rats. The author performed
several experimental items including blood cell counts, blood chemistry, measurement of various oxidants
and antioxidants in liver and spleen, analysis of various cytokines in spleen. The results are as follows.

Results: 1. EA at SP6 significantly reduced the number of platelets in blood. 2. EA at SP6 significantly
reduced NO concentration and significantly increased catalase activity in liver. 3. EA at SP6 significantly

reduced NO concentration and significantly

increased SOD activity,

catalase activity and glutathione

concentration in spleen. 4. EA at SP6 restored the increase of IL—4, IL—6 and the decrease of IFN—y in

aged rat spleen.

Conclusion: According to these results, it is postulated that EA at SP6 has an antioxidative effect through
increasing the activities of antioxidative enzymes and inhibiting production of oxidized substances, as well as
an immune regulative effect in aging process. In consequence, it is presumed that EA at SP6 may have an

anti—aging effect.

Key words: Sameumgyo(SP6), electro—acupuncture, anti—aging, antioxidation, immune regulation.
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1) Ales
Aok AZAL Az
Samchun
Ethyl alcohol Chemical Korea
2,2-Diphenyl-1-picrythydrazyl(DPPH)
2-Thiobarbituric acid(TBA)
Dulbecco’s phosphate buffered saline(D-PBS)
Ethylenediaminetetra acetic acid(EDTA)
Sodium phosphate dibasic
Sodium phosphate monobasic
Acetic acid Sigma USA
Isopropanol
Sulfanilamide
HSO,
Potassium phosphate
Xhantine
Phosphoric acid Junsei Japan
Fetal bovine serum(FBS) Logan USA
SOD assay kit
Glutathione kit Dojindo Japan

Nitric Oxide assay kit

Lipid peroxidation assay kit Oxford Biomedical (.54

Research
IL-4 ELISA kit
IL-6 ELISA kit Biosource USA
IFN-y ELISA kit
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Pulverizer Rong tsong Tarvan
Rotary evaporator Eyela
Air compressor Tamiya Japan
Homogenizer OMNi
Centrifuge Sigma USA
Research microscope Becton dickinson
Fume hood Hanil
Clean bench Jeio thec HKorea
Bio—freezer Sfanyo
Spectrophotometer Shimazu Japan
Thermo aluminum bath Fine PCR
Vortex mixer Vision Scientific Co. Korea
Water bath INtRON Biotech.
Primus %Plﬂlem}?;s{'der system MWG Biotech. Germany
ate shaker Lab-Line i
ELISA Reader TECAN USA
Ice-maker Vision Scientific Co. Korea
Electric chemical balance MC1 Germany
Stainless steel acupuncture needle Dong Bang Acupuncture Co.  Aorea
Electric stimulator(PG-6) Ito Co. Japan
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A9 6% Sprague-Dawley Rat(180 + 10
g) ¥ 32F% 9] Sprague-Dawley Rat(550
10 @& 1579 &< IA =19 A34
FA(LE 122 +2 T, 5% 150 %, ¥

12417t light/dark cycle)olA] Z3A)71 %

I+
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@ Wz (control) : 335% <] SD Rat

@ vlE A AN ZT(sham) © 33582 SD
Ratell 857t 5 23] ofad &H ] ¥&
FEje A A% R HE 9 1583t
ARAAFE 7hs &

@ =B AT (SP6) 33539 SD Ratdl

837t 7 23) olad & ¥e A

A A% = (SPE)l 1587 AR A}
3 2
2) ™A

stainless steel <% (diameter 0.25
mn, length 30 m) o2 FEEZEWHo| F3}o]
AR gkl e RAF sk
o 2~3 m Zolz AT HY AFE

2 05 x 1 aiy] H=E FH= HH(ST4D)

e el A 5 AH AS71(PG-6)
S ARt 2 Hzold 259 ¢50] ¢
o8 FAHe AER(F 6~7 ) AEE

ZAsto] 1583 A5S 7Fskdt

3) Hematology £41

As E£7 24AZF F ethyl etherE o]
3l rats "HHSHAL AFAHEHOE H LA
th A F3e A CBC hottleol ¥ o] RBC,
WBC, PLTE (F) ol 43HAIE (A,
&)l o ste] SA e

4) Blood chemistry &4

TEANA AFHT XS 6500 rpm
44 EEsko total

Mroo
(NI

15 albumin,
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bilirubin, LDL cholesterol, glucose, ALP,
AST, ALTE (F) o]¥ dAAMIH (A,
g0l oFakd 2480,

= el
AL et djsial B s
= FHAstdoh Ay AEFE #
s AAS & 3% WG
&

B 12 12 X

st A2 g g O]%@%
Bansal 579 Wel] o 7+ 24
4nj} & 150 mM <] KClI& 7}sted
homogenigerg ©]-83to w23}t o
At 225 600x goll A 1087 L=
ato #ASEA e 24 TS AAT &
A5AES 10,000 gollA 2087 A
3] mitochondrial fractiong 21
A5 Ae 105000x goll A 1A17H %dl"\i‘a
3ta] cytosolic fraction®.Z 1 A& F
gk %ol 01 M potassium phosphate
bufferg 7Fste]  PEAIA
fractiond @91t Microsomal fractione
glutathione®] &3 MDA &S =43}
%3l, cytosolic fractione ©]&3}e] SOD
A &3e NO gEFS 43
Mitochondrial fraction®lA] catalase®] &4
< Z43tJH(Scheme D).

microsomal

. %t7|004 .

ne
B
N

Perfused liver, lung

Add 4 vol. 0.1 M potassium
chioride (KCI) buffer

Homogenate

T

Pellet Supernatant
Centrifuge at 600xg for 10min
Pellet Supernatant
Resuspend 0.1 M potassium Centrifuge at 105,000xg for 1hr
phosphate (KP) buffer
10,000xg for 20min ‘
Mitochondrial Pellet Cytosolic
fraction Resuspend 0.1 M KP buffer ~ fraction
105,000=g for 20min
Microsomal Supernatant
fraction
Scheme |.  Preparaton of mitochondrial,

microsomal and cytosolic fractions.
(2) SOD activity &X
SOD &A=+ SOD assay kitE ©|&3}
o 450 mellX FF=E 54 ¥ SOD ¥4
TE ALsHA
(3) Glutathione concentration &

Z2 W Glutathione & glutathione
kitE o]&3le] 450 oA SF=E =43
A AYE AU

(4) NO concentration &X

zZ4 W NO g2 Nitro Oxide assay
kitE o] 83t 450 oA FFE=E SA 3
AN ARE AUt

(5) MDA concentration &H

Lipid peroxidation assay kitE ©]-&3}]
7438t 586 mol|x] FBEE AT &
MDAE mo}%lt}

(6) Catalase activity =&

Catalase AL S48
o

wa} 30 ml cuvette

Aebi®] WP
130 nm phosphate
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buffer(pH 7.0) 500 uf, 7+ EI= 40 e}t
ZHT 660 s EF

H0, %o 93t &%
moll A 434tk 49 FHE=

oF 1 uM 9 HyO.2 E3jA)7)+ 849
< 1 wnit® EAEATH

6) H|&AM Q| cytokine X

(1) MlzzHiQ
Rat®] HIZxAS HZE3Y cool D-PBS
2 33 AlH3 % 40 um nylon meshol Z
o}4  conical tube(15 mé)el 2o 1,400
I”Dm°ﬂ}‘1 5wzt AAEEst . AEs AA
% ACK blood lysis sol. 2 mME Yl

/;‘zl%oﬂ 5% B9k WA F 10 md

il

D-PBSE ¥o] 1400 rpmolA] 587 94
22 3t B AAEE AY BAAMEE
9% fetal bovine serum I} antibiotics

(penicillin 100 U/ml, streptomycin 100 g/
ml)7}F 2&H RPMI 1640 medium (Sigma,
USA)d BolA 5x10° cells/ml TEZ 23
3 50 pg/ml anti-CD3/CD28 A7} coating
Ho 9= 96 well plated] 53t 37 C
CO; Bl F7]o A 48A17HE < vl st At Y

¢ 5 AR st ASATS s
A GTd Fo FHlE cytokinesS ELISA
£ o]&3t S35t

(2) Cytokine &8

ELISA KitE A}83}o]  spleen cell

culture supernatantoll 4] IL-4, IL-6 1&]aL
IFN-yE 24399, Fcytokine A7} =
g 96 well plated] supernatantg 7}3}od

HE3-A1 7] & 4X A3 s}a, A biotine] ¥
A1E geytokine FAE 7hske] WA
T 4 MFE3AT. 7)ol streptavidin-
HRPE 7}8}32 ELISA-readerE ©]-83}4
450 molA FFEE SHA

3 SAEN

AR dde 74 AFwdA 42 b
olH 9 Hiy AFAAZ YAtk 7t
Aol A9 ¥lae Kruskal-Wallis 7
A(SPSS 12.0 KO for windows)< A3 3
T s p<0.05Y Aol date]

Wilcoxon #2559 A4S Al A
T 7 FY8E p<0.05 @ W Aol

A7 2
e Aoz HYHA

1. 2ot

1. Hematology

7 A9 d4e At A7 58
=48l A rHTable 1)

Table 1. Effect of EA at SP6 on CBC(complete
blood count) in rats

Parameter Normal  Control Sham SP6
RBC 8552 8920 8836 8794
A0° cells/ut) 0.7 £0.11 0,12 +0.14
WBC 9.652 6.836 8.104 8482

10° cells/ut)  £1.05 +1.56 +1.17 +1.71
Platelet 515000 715000 661400  520.800
(10° cells/ut) #5364  +10503 #8001  +40.44

The rats in the normal group were 7 weeks old and those in
the control, sham and SP6 groups were 33 weeks old. The
rats in SP6 and sham groups were treated with 2 Hz
electro-acupuncture at left SP6 and sham point in left gluteal
region respectively for 8 weeks (2 times/week). Blood
samples were taken from the heart and various blood cells
were counted. Values represent mean = S.D.(n=8).
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1) RBC
7k Aol A4S AFst A9
TE =2A3 A3 controlit¥ shamstol A

normalitol] HlEle HIEFL 27} §-95H
(p<0.05) S7FetAtt. SP6w2  control 2}
shama#o] ®3te] kb ZHAadlg oy §o
32 Sl Fig. 1.

1 .
* *

wE o N e o

RBC (10°cells/p)

Normal Control Sham spe

Fig. 1. Effect of EA at SP6 on the number of
RBC in rat blood.
x. P<0.05 compared to normal group by Kruskal-Wallis test.

2) WBC
Zy Ao dHS A FHee BP9
T+ =2A3 ZI, controlit, sham %

SP6o 4] normals-ol Hlsle] ®WlE 3 =7}
Aastdoy 942 gl SP6TellA
= control# shamitol] Hlale] WL 4=
7F S7HFAATE fo4e Sl tHFig. 2).

12

10

pan

Normal control

WBC (10°cellsful)
o

Fig. 2. Effect of EA at SP6 on the number of
WBC in rat blood.

3) PLT

7 4gee AL AAst] Fawd

TFE SAS 49, control:rLTJr shamol] A
normalol] Hlgt] A% F7F FY3H
(p<0.05) =7 }3}ﬁ°”4 SP6T-oll A=
controlit @ shamitol Bt 4 47}
G931 (p<0.05) 7+A 35+ tHFig. 3).

700
500
500
400
200
200
100

o

Normal Control

Platelet 10'cels/?

Fig. 3. Effect of EA at SP6 on the number of

PLT in rat blood.
x. P<0.05 compared to normal group by Kruskal-Wallis test,
t: P<0.05 compared to control group by Kruskal-Wallis test,
¥ : P<0.05 compared to sham group by Kruskal-Wallis test.

2. Blood chemistry

7 4952 Y
& EA4sdtH(Table 2
Table 2. Effect of EA at SP6 on various

parameters in serum of rats

4 A

mi
Shia

& At
).

Parameter Normal  Control Sham SPo6

. 251 2.79 2.81 2.76
Abumin(@/dt) - 50e 009 1018 008
Total bilirubin 0.33 0.2 0.2 0.25
(mg/de) +0.02 +0.02 +0.02 +0.03
LDL-cholesterol 16.80 36.00 36.60 31.60
(mg/d0) +192 +418 522 +167

151.40 11620 12220 12940
+15.36 779 +3.90 945
237.00 36980 32820 29520

Glucose(mg/dl)

ALPAUZL) a0 wsst 1685 5390

20040  WTIE0 307 T
ASTUU/E)  Ypos o 42150 1192
ATy BD EMD 50 B

444 1897 820  +10.87

The rats in the normal group were 7 weeks old and those in
the control, sham and SP6 groups were 33 weeks old. The
rats in SP6 and sham groups were treated with 2 Hz
electro—acupuncture at left SP6 and sham point in left gluteal
region respectively for 8 weeks (2 times/week). Blood
samples were taken from the heart and the levels of various
parameters in serum were analysed. Values represent mean *
S.D.(n=8).
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Zt APsEodA HE EHNA  albumin

S A3 normalitol] HI 3]
shamw % SP6olA A
albumin®] 9 3}A(p<0.05) S/} T
SP6 ol A= control* ¥ shamw*oll B3}
3 albumino] Ao Fo482 ¢l

AtH(Fig. 4).

controls,

Albumin g/
w
FH *
2 }‘ *
3

Fig. 4. Effect of EA at SP6 on serum albumin in

rats.
x. P<0.05 compared to normal group by Kruskal-Wallis test.

2) Total bilirubin

7t AREEANA A FHAA  total
bilirubin levels 3783 Z¥, normalt
H] 5o controlit, shama % SP67olA &
% total bilirubin®] F¢3HAI(p<0.05) 74
3tk SP6ol A= control* ¥ shamoll
H)3te] 3 total bilirubin®] Z7}3FIA| Tk
oS gllth(Fig. 5).

Total Biiubin irg/dt
° o o
2 o 2 o f o
o 8 2 & R k£
o
9
3 *
j*
:|_1*

Fig. 5. Effect of EA at SP6 on serum total

bilirubin in rats.
x. P<0.05 compared to normal group by Kruskal-Wallis test.

3) LDL cholesterol

7zt APFEANA FHS dHA LDL
cholesterol levelS &2t A3} normaloll
H] 3} control, shamw @ SP6wol|A &
% LDL cholesterole] +<]3}A (p<0.05) =
7Fet . SP6ol A= controli ¥ sham+*
of H]dted &34 LDL cholesterolo] 74 s}
Roy o4 gl th(Fig. 6).

T *

L0L-cholesterol ingf

Fig. 6. Effect of EA at SP6 on serum LDL

cholesterol in rats.
%1 P<0.05 compared to normal group by Kruskal-Wallis test.

4) Glucose

7+ AYPEEA Hd FHNA glucosed

Fes AT A, normaldo]  HEH
controli¥, shamw % SP67olA EH
glucoseZ} 3 (p<0.05)  FA3FAT

SP62] &3 glucose= controlitol B3]
25 (p<0.05) S7Fst Ao (Fig. 7).

Glucose i/l

[P

Wwor o ow 50 E

o 8 58382885
o
e

H *

|:‘-*

Fig. 7. Effect of EA at SP6 on serum glucose in
rats.

x0 P<0.05 compared to normal group by Kruskal-Wallis test,

t: P<0.05 compared to control group by Kruskal-Wallis

test.
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5 ALP
Z AYFEA FHI AN
ALP(Alkaline phosphatase)®] %< =43}

At Control ¥ shamitol A normalw*ol
Hlgte] &3 ALP7F #9l8kA(p<0.05) 57}
3tAh SP6Fol A= controlit % shami*
of Hlsle] dH ALP/} ZAsgoyd #9
42 fAAtHFig. 8).

200
250
200
150
100
s0
o

Normal Control

ALP U

Fig. 8. Effect of EA at SP6 on serum ALP in
rats.
x. P<0.05 compared to normal group by Kruskal-Wallis test.

6) AST

Z ARFEAAN HE GAolA AST
(aspartate aminotransferase)®] %S =43}
Aot Control ¥ shamito| Al normalwol
Hlste] 3 AST7E S7hst oy #9442
ATk SP6tAl A= controld ¥} shamwol

Hlste] 3 AST7F #4std oy 942
SN HFig. 9).

ASTUf

Normal control Sham spe

Fig. 9. Effect of EA at SP6 on serum AST in
rats.
x. P<0.05 compared to normal group by Kruskal-Wallis test.

7) ALT

Zb A=A HZ A NA
(alanine aminotransferase)®] %g =434
t}.  Controli#, sham % SP67)A
normalol| B3t 3 ALTZF FY3H
(p<0.05) Z78F9 . SP6l A= control
T 2 shamttol|l Bt ¥4 ALTZF 4
stFoY fFojde sldth(Fig. 10).

20
70
s0
s0
a0
20
20
10

o

Normal Control

ATV

Fig. 10. Effect of EA at SP6 on serum ALT in rats.
%1 P<0.05 compared to normal group by Kruskal-Wallis test.
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Table 3. Effect of EA at SP6 on various oxidants
and antioxidants in rat liver

Parameter Normal Control ~ Sham SP6
.. 67.78 50.26 4814 61.20

] 0,
SOD activity®) L1925 508 s 1925
Glutathione conc. 13162 11262 10877 12499
(umol/ ¢ ) 761 1040 #1245 564
6.72 12.60 11.25 8.76
NO conc.(umol/ ¢ ) 1% 55 07 073

MDA conc. 3.07 387 393 290
(umol/mf) +0.15 +0.21 046  £0.17
Catalase activity 195.06 29.71 6592  117.24
(U/mg) £3515 #1808 2153 £2491

The rats in the normal group were 7 weeks old and those in
the control, sham and SP6 groups were 33 weeks old. The
rats in SP6 and sham groups were treated with 2 Hz
electro—acupuncture at left SP6 and sham point in left gluteal
region respectively for 8 weeks (2 times/week). At the end
of the experiment, the animals were sacrificed, and the liver
was removed and then the levels of various oxidants and
antioxidants in liver tissue were analysed by ELISA. Values
represent mean * S.D.(n=Y).

_94_



[1]
>

ot
Rl
ikl
°
H
ot
=

2
rlok
b}
1o

(1) SOD activity

g 7+ 2Z o2 HE SODY &8s
A3} control, shamw % SP6-9]
A normalitol ¥IEt SOD7F 7Aooy
froAgol Aa, SP6Ttell A controld
shamw o] B3t SOD7F F7FstRoy
9L AN (Fig. 11).
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50D actiy
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o5 8 8858833838
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H

F

ig. 11. Effect of EA at SP6 on liver SOD in rat
liver.

(2) Glutathione concentration

723 7t ZZFo=ZHE  glutathione
(GSH)9| g&s 5433tk Controld %
shami9l 4] normali*ol HI&}e] glutathione
o #2l8kAl(p<0.05) F4x8kaL, SPEllA
shamiol H] 35l glutathloneol 218l
(p<0.05) F7F3t3tHFig. 12).

1o o

ration (i
— %
L

NNNNNNN Control Sham

Fig. 12. Effect of EA at SP6 on glutathione level

in rat liver.
x. P<0.05 compared to normal group by Kruskal-Wallis test,
¥ 1 P<0.05 compared to sham group by Kruskal-Wallis test.

S 2 F¥H NO(nitric oxide)
=43 A3} normalTol HIEFA
controli, shams @ SP67o|A NO &3
o] Y3l (p<0.05) F7FstHTh SP6wel
A= shama % controlil Hlgle] NO ¢
#Fo] 931 (p<0.05) 43I H(Fig. 13).

oncentration (i

NO

Fig. 13. Effect of EA at SP6 on NO level in rat
liver.

x. P<0.05 compared to normal group by Kruskal-Wallis test,

t: P<0.05 compared to control group by Kruskal-Wallis

test,
¥ : P<0.05 compared to sham group by Kruskal-Wallis test.

(4) MDA concentration

83 % =AHo=2FE MDA
(malondiadehyde) &3S 43 23

controli ¥ sham+* A normali*ol] Y3}
of MDA 3&o] F71stdoy frolide ¢
a1, SP6Tol A+ controlit ¥ shamv_foﬂ
vt MDA o] Zastfioyt oA
< glAHFig. 14).

MDA concentration o
° LN W IS

; j

]

g

F

ig. 14. Effect of EA at SP6 on MDA level in rat
liver.
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(5) Catalase activity

283 7+ 22 02X E catalase activity
=243 A3} controli, sham % SP6
normali*ol] Hl&}o] catalase E4°]
T8 A (p<0.05) FAsI Y. SP6Toll A=
controli* % shamw*o ®I3}e] catalase &
Aol Y 3tA (p<0.05) F7Fst A thH(Fig. 15).

| N

“+

Catalase concentration (Ufrgi

Normal Control Sham spe

Fig. 15. Effect of EA at SP6 on catalase activity

in rat liver.
x. P<0.05 compared to normal group by Kruskal-Wallis test,
t: P<0.05 compared to control group by Kruskal-Wallis
test,
¥ : P<0.05 compared to sham group by Kruskal-Wallis test.

2) Spleen

RO % 2HoRE 93 B
=43t HtH(Table 4).

Table 4. Effect of EA at SP6 on various oxidants
and antioxidants in rat spleen

Normal Control Sham  SP6

Parameter
. 65.55 49.08 4139 5951
0,
SOD activity(%) 124 4661 4485 375

Glutathione conc. 13288 10955 9912 12925
(umol/ #) £7.05 463 +443  +397
6.83 12,61 10.82 847

NO conc.(umol/ # ) H05 4050 <088 033

MDA conc.(umol/mf) 508139 563107 ;160230 361100

Catalase activity 15193 4205 6645  99.6
(U/mg) 2083 1772 2718 1362

The rats in the normal group were 7 weeks old and those in
the control, sham and SP6 groups were 33 weeks old. The
rats in SP6 and sham groups were treated with 2 Hz
electro-acupuncture at left SP6 and sham point in left gluteal
region respectively for 8 weeks (2 times/week). After the
animals were sacrificed, the spleen was removed and the
levels of various oxidants and antioxidants in spleen tissue
were analysed by ELISA. Values represent mean + S.D.(n=8).

B LA == B |

(1) SOD activity

N EEo] HA Ao ZHE SOD T4
S =A% A3 controliol A normalidl
13te] SOD Aol f9ahA (p<0.05) i
931, SP6ol A= controlst % shamit
of H3le SOD Aol #23HA (p<0.05)
Z7Fet A th(Fig. 16).

jud

i

O

SOD actiiy (%
»
5

Normal Control Sham spe

Fig. 16. Effect of EA at SP6 on SOD activity in

rat spleen.
x. P<0.05 compared to normal group by Kruskal-Wallis test,
+ 1 P<0.05 compared to control group by Kruskal-Wallis test,
¥ : P<0.05 compared to sham group by Kruskal-Wallis test.

(2) Glutathione concentration

AR =Y H ERANCR-EE S 2
glutathione®] ¥&S ZA3 Z3} control
T3 shamv oA normald] 1|3}
glutathione &3] F23A(p<0.06) 74
st SP6tol A= controlit ¥ sham+*
of u]3dte] glutathione 3$rEFo] F A
(p<0.05) S7Ft A tH(Fig. 17).

“+

GSH concentration (it
Lo oo 5

o 8 5 83 8 8

:|-*

Normal Control Sham spe

Fig. 17. Effect of EA at SP6 on glutathione level

in rat spleen.
x. P<0.05 compared to normal group by Kruskal-Wallis test,
t: P<0.05 compared to control group by Kruskal-Wallis test,
¥ : P<0.05 compared to sham group by Kruskal-Wallis test.
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(3) Nitric oxide concentration

= B|A ZZA o zXE NO T

=243 A3} controli, sham % SP6

o)A normaliol Bt NO o] 9
Z7lstdal,  SPerol A=

controli* ¥ shamwo| HISl] NO &HeFo]

&8k (p<0.05) 7438k th(Fig. 18).

14 * +
L *

A& [e)

g

QLN

3} A (p<0.05)

"
i
® b 4

b
5
*

O concentraton )t

Normal Control

Fig. 18. Effect of EA at SP6 on NO level in rat

spleen.
x P<0.05 compared to normal group by Kruskal-Wallis test.
t: P<0.05 compared to control group by Kruskal-Wallis
test,
¥ 1 P<0.05 compared to sham group by Kruskal-Wallis test.

(4) MDA concentration

AHEES B 2o ZRE MDA &
FS =43 23 controlTol A normali®
o] wlste] MDA ko]l f<31A (p<0.05)
Z7Vsk9 o, SP6to A= controliol] H
atod MDA 3o #93kAl (p<0.05) 7H43}
A HFig. 19).

B

all

Control

Al

MDA concentration jmel/nf

Normal

Fig. 19. Effect of EA at SP6 on MDA level in rat
spleen.

# P<0.05 compared to normal group by Kruskal-Wallis test.

t: P<0.05 compared to control group by Kruskal-Wallis

test.

z
o
olr

(5) Catalase activity
AFEY HF Z2ZOo=ZHE catalase
activity s =43 23, controlt, shamt
2 SP6toll Al normalitol HlElS] catalase

gAdo] o akAl (p<0.05) Frast o™, SP6

T = controlid 2 shamstol] H|SHY
catalase &A°] FoJaHAI(p<0.05) F7FaHSA

tH(Fig. 20).

“

Catalase concentration (Uj1q

.y

Normal Control

Fig. 20. Effect of EA at SP6 on catalase activity
in rat spleen.

% P<0.05 compared to normal group by Kruskal-Wallis test,

t: P<0.05 compared to control group by Kruskal-Wallis

test,
F 1 P<0.05 compared to sham group by Kruskal-Wallis test.

4, H|ZAM Q] cytokine EAd

7y A FE9 nAzAA IL-4, IL-6,
[FN-y % cytokines 43t Table 5).

Table 5. Effect of EA at SP6 on the levels of
various cytokines in rat spleen

Parameter Normal Control Sham SP6
L 047 067 057 05l
4003 016 002 002

L6 043 065 068 049
40,02 005 003 008

028 022 023 0%

PNy 4001 002 002 002

The rats in the normal group were 7 weeks old and those in
the control, sham and SP6 groups were 33 weeks old. The
rats in SP6 and sham groups were treated with 2 Hz
electro—acupuncture at left SP6 and sham point in left gluteal
region respectively for 8 weeks (2 times/week). After the
animals were sacrificed, the spleen was removed and the
levels of various cytokines in spleen cell culture supernatant
were analyzed by ELISA. Values represent mean * S.D.(n=8).
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AYFE HFAZZANA L4 level & =
A3 A3} normaldol HlEHY] controlt %
shamwoll A IL-47} 934 (p<0.05) Z7}
3tAth SP6Fol A= controli % shami*
o ®late] IL-47} F93kAI(p<0.05) 743t
A tHFig. 21).

=

l k *
: +

6
os | L
04
os |
oz
o1 |
o
spe

Normal Control Sham

1L-4 level (4450,

Fig. 21. Effect of EA at SP6 on IL-4 in rat

spleen cell culture.
#. p<0.05 compared to normal group by Kruskal-Wallis test,
t: P<0.05 compared to control group by Kruskal-Wallis
test,
¥ : P<0.05 compared to sham group by Kruskal-Wallis test.

2) IL-6

AHFEY HAZAZZ A IL-6 levelE =
As A3 controlt ¥ shamitolA
normali#o]  W¥Wlste  IL-67F FYSHA
(p<0.05) F7FsFaL, SP6ol A= control

T @ shamto] BIEY IL-67F §25HA
(p<0.05) 723t chHFig. 22).

* * &
o7 T T

1L+6 level (2450;

o o o
Eon

Normal Control Sham spe

F

ig. 22. Effect of EA at SP6 on IL-6 in rat

spleen cell culture.
x. p<0.05 compared to normal group by Kruskal-Wallis test,
+ 1 P<0.05 compared to control group by Kruskal-Wallis test,
¥ : P<0.05 compared to sham group by Kruskal-Wallis test.

AHEFEY HZAEAANAM IFN-y levelS
=43 A3}, control 2 shamitolA
normalwoll  Hl8ked  IFN-y 7} 9] 38HA
(p<0.05) 7+A3stHar, SP6to| A<= control
T B shamwol B8t IFN-y 7} fr &5
(p<0.05) F7FatsAth(Fig. 23).

02 | +

IFN-y level (A450;
°
°
—
j *

Normal Control | Sham spe

F

ig. 23. Effect of EA at SP6 on IFN-y in rat
spleen cell culture.

% P<0.05 compared to normal group by Kruskal-Wallis test,

t: P<0.05 compared to control group by Kruskal-Wallis

test,

¥ : P<0.05 compared to sham group by Kruskal-Wallis test.
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7 fEEw Azee vy Aze) =3,
AE A B0 vpehpa telrbA Al

xo] =HE Yo dHA dew, 4
AR AR A8 EgEel 4
Hol A7} =3t8 H5o o]2A Hoe
7)_1015}7,30).

h=4 = ]:]—

B ogge w=sugere] s 2

ol W =k AR FFL Lol
S

normal, controlw, shamw, SP67-2
Faba, 853 —faxrd] 2 Hzo AAAZTE
7Fek & 2} JRAITS] hematology 9t blood
chemistry S #4311, 3 PEZ4S &
g3}e] glutathione, NO, MDA®] & 2
SOD, catalase®] FAEES =3}, WhEA
XA cytokineS =43}

fru
o &z

WA 7 2YE

o
il
12
(o
fru
-z
_rr‘L
1=
ok
;Ll

A48T, da 8 S8 4y, 484
T SP6tolA controlit ¥ shamitoll H
stof oF7F Aoy froAde jila
(Table 1, Fig. 1), ®1&+ 4= SP6olA
controli# ¥ shamwol| H|g}e] F7FstH o
FoAo]l gldth(Table 1, Fig. 2). 4%
T SP6ol A controli® % shamitol H]
sto] st Al A8t th(Table 1, Fig. 3).

=sl7h AP EHEA EimEEY A5
BAZO 2 Q1 HiMbkEe] A3tz A ET
of My = HAEHY, 84 = St

b AFS Holud™, B A4 da

ol

p

T+ SP679 A controli® @ shamttol|
ted FY3tA S7tstR oy, HE e
Tridde Fo4 e 2FHE dA FE

st

e

ofr

H]

ek

Zt Aglte] g3 o 2HE albumin, total
bilirubin, LDL-Cholesterol, glucose, ALP,
AST, ALT 59 @H Aws T4

Albumine F=Z 7HA FAEH= Gl A
24 AAYAEH, AEe] gy Ba
2 F83AR 7IE F40], bilirubin, X
1AL vitamin, hormone, 2F

2 AT, ewdle Bad e
= 7 T

o

olrt

£ N
f

Bilirubin®  hemoglobin®lA & sl=
porphyrin IX7} 7F =& B1F 9] WAAE
ANA Eao o Atsl, g REgo = AT
© SgEEA = B&AcERE £33 &
Ao A= A albumin 719Fo 2 A
gk}, Bilirubine E4 W & EAskAR
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albumin®tt §&%o=2 3giksl %
g% gz s n X
28-S HoFe A3 Hiy .

LDL cholesterol F=Z ZroA Tz
cholesterol S 4l e
Wostell Al AkstiAgS wrol Akl LDL=E
Hol XY FHHo] FHHE AT
= FOE ol =

grslES Y F8
7}E3) Al aldehydet} ketone 2

k)
i
fo

e

AT = e EFAZA o] F glucoseZ
A7 SEEd AA HolA 7 &5 &
FHE dEA Ao AR 2% Yo F45
7] A dEFz HdEHY, [A3E dF
e e £3s T teE FFHET
#He}3t glucoses 7 25 59 glycogen®

2 Ho] AR, HGH glycogens TL
Aol ThA| glucosei k= 1=50

ALPE o7l 2z A XA frefst, W
o] o} FA ZIHL o] o]Fojd wf
3, 7ol oA HAAH Fed o s
&k, A7 A7 EA Jehd

ASTS} ALTE 835 77159 A®7F §
= RHno =z z+z} GOT(glutamate
oxaloacetate transaminase) <} GPT

(glutamate pyruvate transaminase)® &

1% Zh ol AT, 25, g7
o7t A7 dFo Eiﬂ 52351
7 a4840] Fristed, ALTE F=2
ZHlM e ol ASTE 4%, 24

&, A% Ho = 357‘“@‘434 D,
A& A albumin levelS SP6l A
shams® 2 controlitl] HIS}e] k7t 7HA S}

Aoy oA f1lal(Table 2, Fig. 4.),
total bilirubin level> SP67°A] controli*
2 shamvel] HIgte] Frlatd oy foA
< g (Table 2, Fig. 5). LDL-
cholesterol level& SP679lA control %
shamsoll  Hlgte] ZHAstglov fo4
A3 (Table 2, Fig. 6.), glucosed <
SP6ol A control 2 sham<tol] HIs}]
oFt 7kt v controlatoll s A wE -
Aol A ew(Table 2, Fig. 7., ALPY
&2 SP6ol A controli % sham%oﬂ H]|
stof it ou frojidol flith(Table
2, Fig. 8). AST® <& SPeZoAME
controli® % shamw-ol] BlstY 7HAEHO
U e §la(Table 2, Fig. 9.), ALT
o] & SP6TolA controli @ shamvoll
"t Aoy foAde filt
(Table 2, Fig. 10.).

o] o 2] blood chemistryel thah A3
ol = SP67ollA control % shami ol
g Fo)Ad e 2HE A Xslth

Mo rlo

wsh el el 37 W Faskse] e
“fax AR BRE golE7] 98 FH
[Pz 2 0. 2 R SOD
glutathione

activity,
concentraion, NO
concentration, MDA concentration, catalase
activityS =43t

SODe EAA0,)E 7122 3}y

Y | 3?— catalaseol] 93 &=
G aa Ao A M WA A
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SE2-owY - 2l - WFEH - 28

He SANLE AANZIGE HAA QLA A AT, AT 7Hel A S ETE 5
Yol Fad st 54 F shtolr?, EOHY

Glutathionee XE& ZFo EX3y, g 22X 4823 SOD= SP6T

GSH peroxidase®] #+g& ubol wpAlg A o A controls® % shamwtol HIE}] ZF7}s}

g F53 EZ Eﬂ@’\]ﬂi, Zrell A& Rout frojidol §lia(Table 3, Fig. 11),

2 GSHE SP6ol A controli % shamoll

q& Hlate]  F7FetR o shamstoll disiA Rt

—r—,Pjr/\] ]T: 5, E% }_75101] BYEsto] A fFeldo] AT (Table 3, Fig. 12). NO=

Zo FA g AE FHA Woy|FE SP67ell Al controli 3 shamw*ell H]3}o

Fst=d], 53] WA ool g Hof FosiAl A a(Table 3, Fig. 13),
]

Axutel Fx &4 SH7] A, o2 MDA+ SP6#°)A controli#¥} shami*oll
o 3% 5 ABAACl o A& s wste  gasgod, fo4dol Hdx
ded, w3EAue 20 gojA e} 7He (Table 3, Fig. 14), catalase= SP67-°l4]
GSHE el wet rascia o), controls= % shamzol| A F&J3tA F7Fst
NO= 9459 #st w4 & shdoln,  thTable 3, Fig. 15).

EA)9) free radical®2 #F-g3tar, w$ Bt Wi =2 A¥ZH SOD= SP6T
s, whgAdo]l e A=A wWeF ¥ oA control* @ shamwol ®Iste] <3}
G, AEZ5Y, 2HES T A F3) A 71893 (Table 4, Fig. 16), GSHE
3 28-S Yz, 94N g3 F SP6T Al control % shamw o] Bl3}]

FEHES FAA7IE AL FostAl S7kst o™ (Table 4, Fig. 17),

G A Yot NOE SP6ZA controli 2 sham3dl

MDA+ % {EAfMIEEC] AHA = vt FostAl FHAstlal(Table 4, Fig.
AR His AAFS T B 18), MDA controli# @ shamw*ol 4|3}
ARAo g2 FAE= L=, @AY Al a9 oy controldtol] AT f2lA
z2b ol OF AdstA ¥ & 917 S Ye Qa1 (Tabel 4, Fig. 19), catalase=
uFoll AxEute] ZAjtE a4 SHTE SP6ol A controli 2 shamol A 9
dolmg AY AAZFe] AuAS F7HAA *3}711 S 7Fst A th(Table 4, Fig. 20).

o, =B dEY =stRAdAMY A7l W

Catalasex= AMZU A FAs4EAE A Fgrslsol st A3 Ad, SPewolA Iif
Asl= 84 F free radicald] 3+ AE = il NO &9 A9} catalased A4
AA 2710 HRASFAE EeFoEN T Z7b 794 e AH7F U, P
AstEA FTl WE 2E &S WA|E) oA SOD$} catalase®] AT Z7k9}
© Bt dew, o8 ZrioA tdatA glutathione®] & F7F NO9 & A
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ki A,

[FN-y = IL-2 % IL-49] A A3
11, macrophage scavenger recepter®] %l
I A4S JAAIE Ve s HAL o
QRAUA} T WY T U &3
o] ol 47 A4gS 7HA IL-4, IL-6
¢ IFN-y = M2 Z23gHor Hos x4
3k Zhgo] o

B Ao IL-4= SP679A controli

% shamwel Blste] fFostA At
(Table 5, Fig. 21), IL-6= SP6-9A]
controli @ shamitol HISte] f-2l5HA 7+
289 TH(Table 5, Fig. 22). IFN-y & SP6
oA controli® ¥ shamitoll HISIe] H2
A 713k th(Table 5, Fig. 23).
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