ORIGINAL ARTICLE

pISSN 1226-6396, elSSN 2234-4942
J of Oriental Neuropsychiatry 2014;25(3):297-310
http://dx.doi.org/10.7231/jon.2014.25.3.297

J

ISP EIE (R EIEANZ) 2 AR - M2|E] AER| A CHY
AUE AL (FE2RY BT5E)

AVY, Aott, 5BY, 2B

SAMLHOLD OHOJRITHSE DM A ZAITIOL D AL

Effects of Banhahubak-Tang Extract (BHTe) on
Sociopsychological Stress

Ho-young Won, Ha-na Kim, Young-gil Song, Kyeong-ok Kim

Department of Korean Neuropsychiatry, Graduate School of Dong-Shin University

Received: August 26, 2014
Revised: September 24, 2014
Accepted: September 25, 2014

Correspondence to
Kyeong-ok Kim

Department of Korean
Neuropsychiatry, Dong-shin

University Hospital at Suncheon 331,

Isu-ro, Suncheon, Korea.

Tel: +82-61-729-7199

Fax: +82-61-725-1717

E-mail: avecinok@hanmail.net

Objectives: This study is designed to investigate the effects of Banhahubak-Tang Extract (BHTe) on
stress.

Methos: BHTe was fed to ICR male mice (20+2 g) orally with the dose of 100 mg/kg/day for five days.
Mice were then exposed to sociopsychological stress by observing foot shock stressed mice for one
hour for five days while restrained.

Results: 1) The BHTe-administered group showed a tendency of decreasing of serum corticosterone
secretion compared with the control group. 2) The BHTe-administered group showed an increase in
noradrenalin secretions in the dorsal cortex of the brain, but it was not significant. 3) BHTe admin-
istration had no effect on the brain level of lipid peroxidation. 4) BHTe administration decreased the
serum level of lipid peroxidation. 5) BHTe administration decreased the Cu,Zn-SOD in the brain. 6) BHTe
administration had no effect on catalase activity in the brain. 7) BHTe administration had no effect on
the brain level of GSH. 8) BHTe administration increased the serum level of DPPH free radical scaveng-
ing activity, but not significantly enough to make a comparison with BHT. 9) The elevated plus-maze
test is designed to detect the effect of anxiolytic drugs. The BHTe group showed a significant increase
in latency time.

Conclusions: These results suggest that BHTe can effectively rid the subject of the effects of socio-
psychological stress.

Key Words: Banhahubak-Tang extract (BHTe), Sociopsychological stress, Corticosterone, Noradrenalin,
Lipid peroxidation, Anti-anxiety effect.
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Table 1. Composition of Banhahubak-Tang (BHT)

Herb Botanical nomenclature Quantity (g)
Banha (‘M) Pinelliae Rhizoma 12
Hubak (4N Magnoliae Cortex 9
Bokryung (££%5) Poria 12
Soyup (#K3E) Perilla Herba 6
Saengang (45 Zingiberis Rhizoma Crudus 9
Total Amount 48




Hislembel 24 Beko] 96 g& 254 1,500 miet 9|
771 eF71(DWP-1800T, t-g, e=H=E 100°ColA 2417k
At & FZME HAZE o gsto] A7A7|E AAT &
&4 7127|(SFDSMO6, 44, 2=E o183 5.1 go A

& FEEE A o8 Yeddl sl Rttt
A p

9% o] WA FER S50l o) AR Al
ok
2) HYEEe 27 Y o2 £

YFRE A AEdAT, 2T 9 482 3
THOR o] ANE AEAATS /14 7S B}
S, AR A AEATS FolA] AARE A
oM YA AEYAS BIRE T FHE TP,
Yol HAH AEAAS BORE T U 22
£ 100 mg/kg® Fololgich. Fol A7jeh e 2tz
19 18] 5 97k 2EAA i3} 308 o] - Sofoiict

3) AEYA H5 BR U MY

AEGA Bt AP Ogawa 500 LS A

ol AAE ARe] Fig. 13} o] 5= AdS F3lAx
ARES] QAR ARR - AlRld] AERIAS AT 4= Sl
£ 3191 - AR communication boxE ARE-3te] ICRA|
TS ATsER slo] A - A AEHA AJHE &
W3t ohe BRREY 52 Adte] Fofste] AER
28] Fjdvof] o A JekS vX=TtE BIsRICh
AJ8] - AR AEd A B3} A= 9707} 64X 64X 40
2 16X 16 cm)OE Fo] Qi 1
SolA osAl #AE 8719 W o] 1.3 em HHoR
217 0.5 cm #7129 A4S ZAL foot shocko & 7|4

SHZ oI 4 Qs ] Ao AEAE R Ao

~

2 AXgc} 713 foot shock

Z 2ok A¥E]y 120 % 7FA 22 thA] foot shocke] H}
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242 0.7 miE Qo] 3}, chloroform 10 ml= ek}
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L AFodte 2] AAT ¥, 0.IN-NaOH -8 1 ml
= 7FokaL ZlEgsto] 23] o AlXeltt. dilEe]slo] %
M AASELL AASE chloroform % 9 mIE 28le] 3 ml
O] YFA2HH2S04 : 50% C2H50H = 2.4 : )& 73l
St 5, 800x gollAl 522t fAEefskal chloroform:
< AASKL FFHS 2417E 59t Aol HEARE the Y

A

16 cm

A
A4

16 cm

Fig. 1. Scheme of the communication box. Foot shock mice were
placed individually in the eight shaded areas (foot shock compart-
ments). Sociopsychological mice were placed in the eight solid areas
(nonfoot shock compartment). Foot shocks were delivered in shaded
areas.
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BEAE AREB}Y] excitation 470 nm, emission 520 nm
of| Al 2431}, AFAS ®= corticosteroneS 99% O
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8] 412 tha 800X gollA] 2587t ehhete] oF &, Aol
FHEE 534 nmet 510 nmeflA Z7gsteleh. MDA 4k
i 1 mg F pmoles® #ABI oM, Tl Fie

Bradford®] 7o & 2439t

b

4) @3 W Ad BASE o

9 Wi A ikE o2 Uchiyama®}t Mihara®]
o] Zdto] 243lgich

(5) Cu,Zn—-SOD &A

Cu,Zn-SOD 232 Fidovich 5779 W] ofal] 2793}
%}, 3 mioll 50 mM potassium phosphate buffer (pH 7.4),
100 mM cytochrome ¢, 50 mM xanthine, 0.1 mM EDTA
(pH 7.8), iadlo] 23k §olS 30°CollA] 1581t A

o ¥ 550 nmoflA] 10% T9)E 587 S3vE =4
slo] o]Fo] At} Xanthine oxidase 71k TAMNS 3}

317 e whgNe] Fak F4) Bek 24t 00257
ke} a

b
fil
N

i

ok

8

£

e
=
8
)

)

s
lo
i

12
o

6) Catalase &4

Catalase E4JL 240 nm, 25°ColM F4= A4S T4
2 8= Aebi®] WS Agslo] 2439t 50 mM
potassium phosphate buffer (pH 7.4), 12.5 mM H202
gl RS 7Rste] 24| §kgHo] 2 mIZ} Hes 3 & 240
nmoA 10% 99IE 587t S35 HokE Z7gslit

(7) YA glutathione (GSH)

GSH k2 Anderson®] W™ o2 24819ic}. 0.248
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319917 T g/mg protein© & UERQICH
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(9) = 53t

BEO k= AFE o]83to] elevated plus-maze
(Fig. 2)0llA S7stelct. wiskeule 555 100 mg/kg
body weight/day S50 & 54 Fot AL Fofalict. 2
T o= Fole A A IARE Aol Bo7t FREES
sholth. 22 5845 A5 siglon 7+ 242 10
oke] Wel= sigick

OFE Fol7t FRE ¥ PR 3] 4 dues
A2 elevated plus-mazeS o831k o] %
oA 50 cm =ololl AXH AAE mEEA, 4ol 50 cm
Z 10 cm®] 4719] =2 7k vlEEE 270 A of
a1, A77F FUet o 2709] SE= 0] 40 em®] Bo
2 =349 itk 4 platform2 712 10 cm 9 A2
10 cm® 3Hie}, AS ARt uf) A= maze] open
arme] WelE Hog A ¥ U mazes A5
SR SRltt e Swdt wEsiglon, ARt
open arm¥} closed armell Wi AL, ZF arm®] &4 34

0 % oA 52 2otk

O
St
I
=
0

5 A =

A Ame] et A B4 A 7IXIQl SAS
(The SAS System for Windows, ver. 6.12, SAS Institute,
Hab+ EHFEQAF

USA)E olgsiitt A8 442

Fig. 2. A bird's eye view of plus-maze. Solid area consisted of two op-
posite open arms, and shaded area crossed with two enclosed arms
with 40 cm high walls. The arms were connected with a central square
(10x10 cm?) to give the apparatus a plus sign appearance.
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(mean+S.E)E VeSO, A¥ 7T Bato] XjolE 4

Aot flofli= student's t-tests® AASF] p-gre] 0.05 wgk
A of o3t o7t gl AoE WA

1. 8% & corticosterone E&

—_

94 5 corticosterone &g =43t At Aol A
068.8£16.3 ng/mISIH] HIg] AR - A4

2 tj 2ol A 383.0450.9 ng/mlo& F-oJsA Z7Fsl
gon A¥oAE 253.2+15.1 ng/mlE Ve iz
of BI&} thA] F2fsA FASHATHp <0.05). A4 AE
|25 S AEYA 20| A= 649.7+18.6 ng/ml
o|%ItHFig. 3).

AEFAS T

sy

N

k| ZX! L noradrenaline?| &2

%] 2] W noradrenaline®] $Fe 793t A} A
oA 209.2+12.6 £g/g braingle] vl AR - A& A
EYAE vk g2t A= 125.7+10.6 12 g/g brain® &
oAl dastelon, AddolAs 182.5+£6.0 1g/g
brain® & Weht tiztol] Bl $x)7} FefshA S5
THp<0.05). AIAH AEHAS "R AEHA 20
Anl= 71.8+6.6 g/g braino|thFig. 4).

800 1
E
A
o
C
~ 600 A
% * *
3 [ I |
8400 A
Q
o
(@)
g 200 ﬂ
: ’L‘
(%]
@
o
O T T T
FS Normal Control Sample
Groups

Fig. 3. Effect of Banhahubak-tang Extract (BHTe) on corticosterone lev-
el of ICR-mice for 5 days.

FS: foot shock stress group, Normal: normal group, Control: sociopsychological
stress group, Sample: sociopsychological stress group, and were administered
BHTe containing 100 mg/kg/day, *: significantly different when compared (p
<0.05).
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Fig. 4. Effect of Banhahubak-tang Extract (BHTe) on noradrenaline level
in brain dorsal cortex area of ICR-mice for 5 days.

FS: foot shock stress group, Normal: normal group, Control: sociopsychological
stress group, Sample: sociopsychological stress group, and were administered
BHTe containing 100 mg/kg/day, *: significantly different when compared (p<0.05).

7_
c C 61
o v
3 g 51 *
o 1
g €41
<
T Aa -
58?3
£ 224
o £
oM £ 14
O T T 1
FS Normal Control Sample
Groups

Fig. 5. Effect of Banhahubak-tang Extract(BHTe) on lipid peroxidation
in the brain tissues of ICR-mice for 5 days.

FS: foot shock stress group, Normal: normal group, Control: sociopsychological
stress group, Sample: sociopsychological stress group, and were administered
BHTe containing 100 mg/kg/day, *: significantly different when compared (p <0.05).

W] 22 W A IRk ok S At A dstolA
2.25+0.20 nmole MDA/mg protein®ld] B]al, A5 - A&
A AEYAE W fixdoAs 3.70£0.21 nmole
MDA/mg protein®.& ARt H]sl] -f-2Js1A S8t
o, A¥oA= 3.20£0.31 nmole MDA/mg protein®
2 iEate] HolAdS UERA] itip <0.05). A4
AEHAS wRe AEYA fEgo] ATRs 595+036

nmole MDA/mg protein®] $itHFig. 5).
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Fig. 6. Effect of Banhahubak-tang Extract(BHTe) on lipid peroxidation
in the serum of ICR-mice for 5 days.

FS: foot shock stress group, Normal: normal group, Control: sociopsychological
stress group, Sample: sociopsychological stress group, and were administered
BHTe containing 100 mg/kg/day, *: significantly different when compared (p<0.05).

18,000 -
16,000 - | 1 |
14,000 -
12,000 - T -
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6,000 -
4,000 -
2,000

O T T T 1
FS Normal Control Sample

Groups

Cu, Zn SOD (U/g protein)

Fig. 7. Effects of Banhahubak-tang Extract (BHTe) on the socio-
psychological stress on brain copper, zinc-superoxide dismutase
(Cu,Zn-SOD) activities. Values represent mean=S.E. of six mice per

group.

FS: foot shock stress group, Normal: normal group, Control: sociopsychological
stress group, Sample: sociopsychological stress group, and were administered
BHTe containing 100 mg/kg/day, *: significantly different when compared (p<0.05).

4. 8 W X2 MeE Y

A Wi Ad ke e SAT A AAdtellAl
3.00+0.11 pmole MDA/mg protein®ld] v}, A}z « 4]
g4 AEFAE HE giFToAE 3.90+0.14 pmole
MDA/mg protein® & -Fof8lA F7Fst3l om, AdatellA
= 2.32+0.19 pmole MDA/mg protein® & Yeh} iz
o HJ3f FeJ3lAl A8t p <0.05). AAIA AEHA
£ W AEYA dixte] Ay 4.05+0.08 pmole
MDA/mg protein®] %tHFig. 6).



5. Cu,Zn-SOD &4

Cu,Zn-SOD Bd& £ A3 dtellAl 11620.0+
409.2 U/g proteinQlH] HI3f, Al - Ae]d AEHAE v
2 tiRToll A= 14,044.04378.7 U/g protein® & 3-9]
SHA STkt o, AditolA= 12,009.2+402.1 U/g
protein® & WefL} thztol Bg) frofsHA A4xstithp
<0.05). AAHA AEFAS BEE AEFA 2ol At
Y 15,674.5+470.4 U/g protein®|AchFig. 7).

6. Catalase &4

Catalase 84S =43t 2
k/golel B3 A - A4
15.2+1.1 k/go&
152413 k/go& iz} fo4d2 ehtA] gsktkp
<0.05). AHH AEHAS vk AEFA thRito] AT}
£ 20.2+1.4 k/go]ItkFig. 8.
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7. GSH &%

GSH 93s 4% 23 Ad=tolds 1.65+0.08
mg/g protem° Ie]) wlel], AR - Ale]d AEHAE W2 of
Zo A= 0.90+0.15 mg/g protein® & -2JsHA A
sl o A¥FoA= 1.02+0.12 mg/g protein® &
B} ottt fol e UERA] ttp <0.05). 4414

1

FS Normal Control

_ — N N
o 6] o @]
1 1 1 )

*

Catalase (k/g protein)

o
1

Sample

Groups

Fig. 8. Effects of Banhahubak-tang Extract (BHTe) on the socio-
psychological stress on the brain catalase (CAT) activities. Values rep-
resent mean=S.E. of six mice per group.

FS: foot shock stress group, Normal: normal group, Control: sociopsychological
stress group, Sample: sociopsychological stress group, and were administered
BHTe containing 100 mg/kg/day, *: significantly different when compared (p<0.05).
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AEFAE He AEFHA fiRo] FI= 0.83+0.13
mg/g protein®] AcHFig. 9).

8. DPPH 2iC|Z AHGF

DPPH 2fH2 2758 9/ thato= Vitamin C2F 9F
3 BRIl BHTSE= Blardt A3} Vitamin Ci= 25 #1/ml
oA 100%2] 471582 ERPBIL )lom, BHT= 25 1l/ml
oA 30%, 100 zl/miolAl 70% FE0] AATHE T3okal
QAE}. olof| Wkl pEIEhNg FEEE 25 ul/mlolAl 18%,

FS Normal

Groups

Control Sample

Fig. 9. Effects of Banhahubak-tang Extract (BHTe) on the socio-
psychological stress on the brain reduced glutathione (GSH) levels.
Values represent mean=S.E. of six mice per group.

FS: foot shock stress group, Normal: normal group, Control: sociopsychological
stress group, Sample: sociopsychological stress group, and were administered
BHTe containing 100 mg/kg/day, *: significantly different when compared
(p<0.05).

100 ~

80

60 -

40 A

—e— BHTe
—O— Vit, C
—¥— BHT

20

DPPH radical
scavenging activity (%)

T T T T LI
0 50 100 150 200 250 300

Concentrations (ul/ml)

Fig. 10. 1.1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging
activity of Banhahubak-tang Extract (BHTe). BHTe were incubated with
DPPH solution (100x M) at 25°C for 30 min. Activities were determined
by measurement of absorbance at 540 nm. Each value was expressed
as mean of three trials.

Vit. C: Vitamin C, BHT: dibutyl hydroxy toluene.
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160 *
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40
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O T T T 1
FS Normal Control Sample

Groups

Time latency (sec)

Fig. 11. Effects of Banhahubak-tang Extract (BHTe) on the socio-
psychological stress on the time spent in open arms of the elevated
plus-maze test in mouse. Values represent mean=S.E. of six mice per
group.

FS: foot shock stress group, Normal: normal group, Control: sociopsychological

stress group, Sample: sociopsychological stress group, and were administered
BHTe containing 100 mg/kg/day, *: significantly different when compared (p <0.05).
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Fig. 12. Effects of Banhahubak-tang Extract (BHTe) on the socio-
psychological stress on the number of arm entries into the closed
arms of the elevated plus-maze test in mouse. Values represent
mean=S.E. of six mice per group.

FS: foot shock stress group, Normal: normal group, Control: sociopsychological
stress group, Sample: sociopsychological stress group, and were administered
BHTe containing 100 mg/kg/day.
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