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— Abstract }

Effect of Daekumeumja Herb-acupuncture on Alcohol-
induced Suppressed Cell Proliferation and Expression of
Nitric Oxide Synthase in Hippocampus of Rats

Kim Hyun-joong", Kim Ee~hwa" and Lee Eun-yong”

‘Department of Acupuncture & Moxibustion, College of Oriental Medicine, Se-Myung University
""Department of Meridianology, College of Oriental Medicine, Se-Myung University

Objectives : The purpose of this study is to assess the effect of Daekumeumja herb-acupuncture on
neural cell proliferation and nitric oxide synthase(NOS) expression in hippocampus of ethanol-intoxicated
Sprague-Dawley(SD) rats.

Methods @ SD rats were randomly assigned into 5 groups ; the normal group, the
alcohol-treated(control) group, the alcohol- and 1 mg/kg Daekumeumja- treated(sample A) group, the
alcohol- and Smg/kg  Daekumeumja-treated (sample B) group, the alcohol- and 10 mg/kg Daekumeumja-
treated (sample C) group(n = 6 in each group).

Normal group were received with Saline, while control group were injected intraperitoneally with
alcohol(2 g/kg) once per day for 5 days. Sample groups were treated Daekumeumja herb-acupuncture
on Chungwan(CV12) for 5 consecutive days.

Bromo-deoxyuridine(BrdU) was injected into all animals once per day for 5 days. For the detection of
BrdU-positive cells and NADPH-d- positive cells in hippocampus, immunohistochemistry was performed.
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Results

group.

in alcoholism.

1. In the dentate gyrus area, the number of BrdU-positive cells in the sample
B(2780816.46), C(331.33t16.68) groups was signiﬁcantly(p<0.05) increased compared with the control

2. In the dentate gyrus area, the number of NADPH-d- posmve cells in the sample  C(86. 50+10: 02)
groups was significantly(p<0.06) increased compared with the control group.

3. In the CAl area, the number of NADPH—d—positive cells in the sample A(63.90+2.69), B(75.70+
3.01), C(97.70+4.06) groups was significantly(p<0.05) increased compared with the control group.

4. In the CA 2-3 area, the number of NADPH-d-positive cells in the sample B(30.20£1.89),
C(62.70+2.08) groups was significantly(p<0.05) increased compared with the control group.

Conclusion . These results indicate that, neural cell proliferation and NOS expression in hippocampus
was reduced in ethanol-intoxicated group. Treatment of Daekumeumja herb-acupuncture increased this
diminution. Daekumeumja could be able to effect on the prevention of the amnesia and learning disability

Key words : Daekumeurnja, hippocampus, ethanol, cell proliferation, nitric oxide synthase
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Table 1. The Amount and Composition of Daekumeumja

Herbal name Weight(g)
Citri Pericarpium(BErz) 12.00
Magnoliae Cortex(/EAN) 2.80
Atractylodis Rhizoma( &) 2.80
Glycyrrhizae Radix( H#) 2.80
Total amount 20,40
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& 30% sucrose 2902 &AA I microtome
(Leica, Nussloch, Germany)g ©]&3t9 40m 7
o] A&AYHAL AFs

6) BrdU W z32 3184

ot XA oA M2 AEY APS A
#38te] BrdU WYz s}sH 8 AA 4.

A A EA 330m~416mm A &in} ul
ZdoA Fd 1039 dHE F3o 2AHAHE
& PBSYIA 05% Triton X-1002.2 2087 ¥H$-A)
At ¥kgol B¢ ¥ 50% formamide-2x standard
saline citrate (SSC) &BolA 65CZE 247+ Fot
AAXE £ 2 N HCIE 37CZ 3083 wgA17
% 100mM sodium borate(pH 85)2 2z}l |33}
Atk AF Fol 2AHHEL 4T R EE
BrdU-specific mouse monoclonal antibody(1:600 ;
Boehringer Mannheim, Germany)$} ¥Hg-AlZt.
PBSZ 334 A3 3% biotinylated mouse secondary
antibody (1:200 ; Vector Laboratories, Burlingame,
CA, USA)%t 177 5t ¥H3-A1Z1 & VECTASTAIN
Elite ABC Kit (1:100 ; Vector Laboratories,
Burlingame, CA, USA)ollA] 1A12H5<t BEg-A1Fi )

A8 3l nickel chloride(40mg/ml)S &3l
0.02% 33 -diaminobenzidine(DAB)$} 50mM Tris-HCl
(pH 76)9 0.03% IH4tstg29} 8F8-A1F1aL, mouse
anti-neuronal nuclei antibody(1:300 ; Chemicon
International, Temecula, CA, USA)Z A7t}
I % PBSE 3xk Al¥sta 1413 54t biotinylated
mouse secondary antibody$t ¥-3-A1713, VECTASTAIN
ABC kit2 Astdth. #4& A8 002% DABS}
50mM Tris-HCIel 0.03% 3ikslaast 587F vhg
AlZl ¥ PBSoll Al&3}a gelatin-coating®  slidecll
mounting 351 tt.

7) NADPH-d %3 3}shy

NOS| Z&E =Alet7] $18te] NADPH-d =3
et & AASAT. A f(free-floating) &
o] g5le] ZAAHAEL 03% Triton X-100, 0.lmg/
ml nitroblue tetrazolium, 0.lmg/ml B-NADPH=
100mM PBoll =<1 wH-g-Egelo] o] 37CoA 60
22 A7 dele AR uwkgo] yeiyw
Z44UES PBSE 3xd AAF ¥ gelatin-
coating® slidedl mounting3le] A-2oA &Zits

N

190

oF AZAF) 3L polymountE Bkt

8) A NF 9 J4EAH

ol A Zhzhe] dAEa} HAHEo] o Al
X5e %8 #9Z(Olympus, Tokyo, Japan)E ©I
g3lo] AR, dute] BAPAEZY WAL I
AF BA7)(Multiscan, Fullerton, CA, USA)E o|&
sto] ®#AJsdth. BrdU 43 A1 29 NADPH-d 443
AFEL 2439 Y AEZ FdHAA mf T
=2 BASAC

9) §A A

A¥ A= SPSS Window program(Ver. 10)&
olgallon RE ZAE FAF+EFLA (Meant
SEM) 22 Jeha, #9442 p<0.05Z 3t
zt AT A 48 ANOVAY Scheffe’s
AE AR AAERH

[=]
Wzde dF 43L& FEE 82.04+378mg/dd
Ax, AT E g3 Lol EHA FUHFig.

2. dllo} x[&kE[2] BrdU M &3

A% Ax djup (A3 AA BrdU FHHESE
AAEE 301.08£1201, thETF 22475+12.09, ¥
T Ax 25816965, APTF BE 27808646, ¥
7 CE 3313316682 BaHA 2T YA

Z

(Fig. 2, 3).

3. afiol X|&tE|e] NADPH-d 2HdAM|z

=13
=

g

% 73} v} 454 NADPH-d $4AZ

112



HEKT Fyol

qg

=

54 979 ArblN AT NOS $Rel IRE 9

K

8

8 8

3

40 1
30

20

Serum Alcohol Concentration {mg/dl}

A

B

Fig. 1. Serum alcohol concentration in each group

normal group

00

control group(alcohol-treated group).

400 4

HE0

200 4

106

Number of Brdt-positive cells in the dentate gyrus

B

A

C

D E

Fig. 2. Mean number of 5-bromo-2'-deoxyuridine (BrdU)-positive cells in the subgranular layer of the

dentate gyrus in each group
* normal group.
. control group(alcohol-treated group).
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Values are represented as mean = SEM.
* represents p < 0.05 compared to the normal group.

. sample A(alcohol- and 1 mg/kg Daekumeumja treated group).
. sample B(alcohol- and 5 mg/kg Daekumeumja treated group).
- sample C(alcohol- and 10 mg/ks Daekumeumja treated group).

# represents p < 0.05 compared to the alcohol-treated group.
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Fig. 3. Photomicrograph of 5-bromo-2'-deoxyuridine (BrdU)-positive cells. Sections were stained for BrdU
(black) and neuronal nuclei (NeuN) (brown). Scale bar represents 100 #m(A-E) and 400 sm(F)
: normal group.
control group(alcohol-treated group).
sample A(alcohol- and 1 mg/kg Daekumeumja treated group).
: sample B(alcohol- and 5 mg/kg Daekumeumja treated group).
sample C(alcohol- and 10 mg/kg Daekumeumja treated group).
NADPH-d-positive cells(Ex4).

TEHgOWE
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60 |
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dentate gyrus region

20

Number of NADPH-d-positive celis in the

A B C D E

Fig. 4. Mean number of nicotinamide adenine dinucleotide phosphate-diaphorase (NADPH-d)-positive cells
in_the dentate gyrus in each group
> normal group.
. control group(alcohol-treated group).
. sample Afalcohol- and 1 mg’kg Daekumeurnja treated group).
. sample B(alcohol- and 5 mg’kg Daekumeumja treated group).
. sample C(alcohol- and 10 mg/kg Daekumeumja treated group).
* represents p < 0.05 compared to the normal group.
# represents p < 0.05 compared to the alcohol-treated group.
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Fig. 5. Photomicrograph of nicotinamide adenine dinuciectide phosphate-diaphorase (NADPH-d)-positive
cells. Sections were stained for nitric oxide synthase (blue). Scale bar represents 1004m{A-E) and 400xm(F)
normal group.

. control group(alcohol-treated group).

. sample Afalcohol- and lmg/kg Daekumeumja treated group).
- sample Blalcohol- and 5mg/kg Daekumeumja treated group).
. sample C(alcohol- and 10mg/kg Daekumeumja treated group).
NADPH-d-positive cells(Ex4).
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Number of NADPH-d-positive cells in the CAt region

A B C D E

Fig. 6. Mean number of nicotinamide adenine dinucleotide phosphate—diaphorase (NADPH-d)-positive cells
in the CA1 region in each group

A’ normal group.

B: control group(alcohol-treated group).

C: sample Aalcohol- and 1 mg/kg Daekumeurnyja treated group).

D: sample B(alcohol- and 5 mg/kg Daekumeumja treated group).

E: sample C(alcohol- and 10 mg’kg Daekumeumyja treated group).

* represents p < 0.05 compared to the normal group.

# represents p < 0.05 compared to the alcohol-treated group.

CA2 and CAS3 regions

Number of NADPH-d-positive cells in the

A B C D E

Fig. 7. Mean number of nicotinamide adenine dinucleotide phosphate~diaphorase (NADPH-d)-positive cells
in the CAZ and CA3 regions in each group
A’ normal group.
B: control group(alcohol-treated group).
C: sample Afalcohol- and 1 mg’kg Daekumeumja treated group).
D: sample B(alcohol- and 5 mg’ks Daekumeumja treated group).
E: sample C(alcohol- and 10 mg/kg Daekumeumja treated group).
* represents p < 0.05 compared to the normal group.
# represents p < 0.06 compared to the alcohol-treated group.
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