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Effect of Bunsimgieumgagambang on the Stress Due to the Maternal
Separation in Rats

Ki Bong Kim, Gyu Tae Chang®, Jang Hyun Kim

Department of Pediatrics, College of Oriental Medicine, Dongeuk University

This study was performed to investigate the effect of Bunsimgieumgagam on the stress due to the maternal
separation in rat. In this study, we researched in ‘the behavioral observation’, ‘the changes of body weight’,
‘quantitative analysis of the number of BrdU-positive cells per section in dentate gyrus of hippocampus’, ‘free radical
scavenging assay’ and ‘MTT-based cytotoxicity assay of SK-N-SH cell line’, in order to figure out the effect on which
Bunsimgieumgagam has the increase of neuron in dentate gyrus of hippocampus damaged by the stress due to the
maternal separation. In the behavioral Observation, Bunsimgieumgagam was also efficacious against the decline of
one’s behavior and anorexia derived from the stress by the maternal separation. In the change of body weight, it
showed that the Bunsimgieumgagam is effective in the recovery of weight loss caused by heavy stress(P<0.05). Also,
Bunsimgieumgagam had an increasing effect, which is similar to a normal state, on DG's neuron in hippocampus
(P<0.001). In free radical scavenging assay, Bunsimgieumgagam had a superior free radical scavenging effect. And
it showed a significant result with the high cell proliferation effect in MTT-based cytotoxicity assay(P<0.01, P<0.001).
This result suggest that Bunsimgieumgagam has an anti-stress effect and a proliferation effect of neuron in dentate
gyrus of hippocampus, and it shows the potential of Bunsimgieumgagam in the treatment for the various disorders
derived from children’s stress.
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Table 1. The Amount and Composition of Bunsimgieumgagam

BEE FEE DE Q)
HH Cinnamomi Ramulus 6
g5 Pasoniae Radix Alba 4
KiE Akebiae Caulls 4
+$8 Pingliiae Rhizoma 4
B Citri Reticulatae Viride Pericarpium 4
R R Citri Pericarpium 4
=P Poria 4
Fi& Noloplerygii Rhizoma 4
- 3=0:4 Mori Cortex 4
BLE Junci Medulla 4
AR Arecae Pericarpium 3
BE Periliae Folium 3
HE Glveyrrhizae Radix 3
4B Zingiberis Rhizoma Recens 3
RE Jujubae Fructus 3
Total amount 56
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BAFEAE ZHL 56039 Gl 70% AEESE 718 & 7
o 26350, SES 1134%)2 SAATAA ALRSH
ZHES phosphate buffered saline(©]3} PBS,
9} EEE ABE =4 0.22im syringe filter2
EE A5l AMS8Idch LETolA AIETt
PBSo]| %’T\jo] 2H=A 22 AL dimethyl sulfoxide(0]3}
DMSO, Sigma, USA)o] 6jA] DMSOS] A&E5E7} 01% o]5}
7} HEE UE & BERA0Z AESIrE A7R0E dHe
S540] 200mg/ ke st HEE 5o] Afol ARSI
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MELE, HZEEH, BrdU immunohistochemistryoll A} =
H9l B3 E w2 AT (normali?) 3 fHEEE stressE BY
controli?), FHEEE stressE EHSH & HAAE =0
samplet?) O 2 BEFslo] iR dATS 4= 14
AR E W ZEI 215K 24x18cm F719] AHjolXof &
ol HiX)EIg oH, ZAFS MY 28 1040l AE kW A
A 200mgH & 7L7F ATRY i oH, BATH ETS S
9] salineE FAEIT} Free radical scavenging assayOllAls
OErZo) O} AXIT 22 H2H 20mM Vit CE A XS o
AT, 001,01, 1 % Smg/mY HAE MR BATLLE 276}
Stk MTT-based assayollAl=  SK-N-SH
(immortalized human neuroblastoma) cell line”o  0.05M
PBS(pH 7.4)2 A2ldt tiA& 73 0.001, 0.01, 0.1 2 1ng/miS 4

A2 HAG HATOE LRI

L S @ %

A
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cytotoxicity
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7} oiY 529 WES WK REE FAHA Fe08

HE2S WY =g Foldly] ZHol AXIAE(OHAUS,
UsA)g Al &8
1) X £R O Fn)"

ASEHA] A8Ye]  5-bromo-2'-deoxyuridine(BrdU)(Sigma,
MO, USA)E 0.9% NaCl E%oll = 0.45uMolA o33k6kaL, 13
RE 3457 2417 A ZE AFoIA 50ng/ke SEE SEFAL
SIGTE F A1 AT &, GRE 2ol nigl A1 H ERE o
Aol =pUTE BTk WA PBSE AMZohil, Folo} 4%
formalin 8N E A1851d AAS E5 #E THSIHCE 1E0]
Ty ARE HJE AW 22 ZEHA 48417 SO FAFATI
a1, 20% sucrose ZHol B 4ColA) BFBIGLE ThE 2 HE
Z4dES 5, J5E T 7] (Shandon, England)E AFS35H 40um
o FAR Fud H ZHEd ol JARAITE

5)BrdU immunohistochemistry™

ZAE 05% Triton-X 10000141 FIAIZIGEL 65TCE] 50%

formarnide-2x5S5C 2o]|A], 0]o] 37T 2N HCl £NoflA{ diet
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5isith 0] ZA1E 0.IM sodium borate(pH 8.5} O Z AojF
k. olE, ZAAE  BrdU-specific mouse
antibody(1:500)3}  24A)7EQF YFSA]Z]  F  horseradish
peroxidase 2 (Elite ABC system, Vector Laboratory,
Burlingame, CA, USA)O & wHilg AN RAE whiA]
7171 98} nickel chloride(40mg/ml)E  &MFSF  0.02%
3,3 -diaminobenzidine(DAB)E AMZ&IQiTh whdo] Zut =
geltine© 2 TEE &Ejol=ol glo} ALolA HEAY
xyleneQ 2 EHIIA|A polymountE BUTIHTE =229 &
ge Fslin|gd o8 #Eskl CCD 7iHetE Sal HHEll
g A&A7] #, Optima 6.5(Media Cybernetics, MA, USA) i
278G AFEElo] hippocampusol} QJ+= dentate gyrus(DG)ollA]
9l BrdU e 24315t

6) Free radical scavenging assaylg)

ol 100mg/mi S 2ol =0 H, A& s5E& 0.01, 01, 1 &
Smg/mE A4 £k, 6uM
-picrylhydrazyl(DPPH) ofle+& S (final volume of 100u6)& 7}
Blgch B1S A17] F 5%, 108, 208, 3082 % 6020l A ¢
AMESI  515nmollA] ERE
(absorbance, Abs)E ZHSINCE BE AEE 33 ¥HEsIR1L,

AN scavenging T = OFHS] Aol Sl ALtEIN
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%, spectrophotometerZ

Scavenging
effect(%)

Abs control- Abs sample

Abs control

Hojo] TS AP} 517] Uslo] scavenging HIH7F Hol
LTk ¢ed7) 20mM Vit CE Bl AHEE A3l
7) M ZEd] et

100mm culture dish(SPL, Korea)ol] SK-N-SH cell line&
2x106cells/10m¢7} HEE EESH F Dulbecco’s Modified
Eagle’s Medium(0]13} DMEM, JBI, Korea)oll 10% fetal bovine
serum(0}5} FBS, Gibco BRL, USA)Z 1% antibiotic-antimycotic
(10,000units/ me 10,000units/ mé
streptomycin sulfate, 25xg/m¢ amphotericin B, Gibco BRL,
USA)0] Z&HE DMEM BRAIE o] &8la] wisIsict. olul ALE
Bl FBS:= A}25}7] A 55 TollA] 1417} heat-inactivationA]#H A}
390} B YA 559 257 FAEES 37T mieErlolA
02(95%)/COx5%)2] ZE7IME AL SHEcHHEA MllEE shest
Frt viA= 10med 2ol ShH A FRAIL S 2-33] Athil
Bl
8) MTT-based cytotoxicity assay””

HMeldt Alg9 sTol WE HMEEA 9 54 FAkPI
Korea)oll SK-N-SH cell&

penicillin G sodium,

k] 96-well  plate(SPL,

2x10%cells /1004t /well®] EEE FHEGINATE 24417} WYk Fol
AAG 7}74 0.001, 0.01, 01 L Tng/me7} HE =571 HEE H
BIBHL 6AI7F B2 12A17F &9 37T, 5% COQ ZHUOE vt
ot & MTTEA S 50p4 716 ¥ YFeis SYE Hof 2 At
Bt A 4A17F HHEFBICE 500xgollAl 557t centrifugedly] 4E5HE

AAGIEL DMSO 100uE H7isld AXRES g3 tig &
AZAPHA SAH A} (Enzyme-Linked  ImmunoSorbent  Assay,
ELISA)Z 570nmol4] EJEE &5E5Ir

9) EAAE '

Zr 79 EAXEIE Window& prismE 01310 UAIGIAN
o} 2 Fotollael £33 A EERE UERed, Zt
T4 EBtA) xlojoll gk R4S ANOVA test® HHGHL
Kruskal-wallis #oll 2131 Al% AFBINCE Paro] 0.050151

W ROl Y= AT DHHIY

S|

2947

1L 859 wgl
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m, 8 A4Y o]F 4B MTUTNE BED Holkze 5
717 SR UERAT, AT BAT Aol FHS Aol &
HITHTable 2).

e

Table 2. The Behavioral Observation

Behavior
Day Group -
Movement Feeding Avoiding Shine
Normal A+ t++ - + 4+
Tst Contro - - +++ +
Sample - - + 4+ +
Normal + 4+ +++ - +++
2nd Control - - +++ +
Sample - - +++ +
Normal e+ et - +++
3th Control - + o+t +
Sample + + ++ +
Normal +++ +++ - +++
4th Control - + +++ +
Sample ++ ++ + ++
Normal +++ +++ - +++
5th Control + + ++ +
Sample ++ ++ + ++
Normal 4+ 4+ - +++
6th Control - + ++ +
Sample ++4+ ++ 4+ - +++
Normal ot At - + 4+
7h Control + + + +
Sample 4+ +++ - +4++
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A8 A1 2 AdolE tixEs dAF 25 HEol
FER A, A8 AM3YRE HBol Bk Ao Y
ol Blal A5 Helyt Aen, 48 Aed % A7dols 44
TAAZ 206417, 23.9+1.00) B|5kad ZAF0] 29.3+4.6, 34.0+3.0
OF FAYUEP<0.05) MEE7HEHE VERAACKTable 3).

Table 3. The Changes of Body Weight in Rats

The Changes of Body Weight (%)
Group No. of g y Weight (%
rats 2 3 4 5 6 7
Normal 6 14714 256214 3J77+10 493+28 57129 65135 723£37
Control 6 -74+06 -72+09 4.1+08 52+08 167+20 20617 239+10

Sample 6  -8606 -103x10 3315 69+33 176+48 283+46" 340+30

Values are Mean+SE. Significantly different from control group(®, P<0.05)

3. AAME B2
A o] \E9) hippocampusol] QU= dentate gyrus(DG)2] A1ZA]
I ZAl) DR gate Yol UA} BrdU immunohistochemistry

A3} BrdU-positive cell®] A4S

g 301 BrdU 2elg 24

2535 A AT 2714182 UERGCH, IETS 14123
O Zadk Hisld AATS 259:128 EXF FIHU=
(P<0.001) 4] EHE BQACHTable 4, Fig. 1).

Table 4. Quantitative Analysis of The Number of BrdU-positive Cells
Per section in Dentate Gyrus(DG)

Group No. of rats BrdU-positive cells in DG
Normal 6 271+ 18
Control 6 141 2.9**
Sample 6 &9+ 12

Values are Mean£SE, Significantly different from control group(™™, P<0.001)

L L nwrm . :
. e I A \~‘\L—
T . {

P . ¢ . R AT

Fig. 1. Effects of sample on BrdU expression in dentate gyrus(DG)
of hippocampus in rats. (A) Rats with no separation, (B) Maternally-separated
rats for 7days with saline administration (p.0.), (C) Maternally-Separated rats for
Tdays with sample administration (200me/ke, p.0.), bar = 250um

4. free radical scavenging T34

A olets BAHg HHEAI F 58, 102, 202, 302 B
6020] A1} 3 Foll EEBLE 55T @J/} 75@,4 Smg/ml = ol
A 20mM Vit. CHE} scavenging 37t 24614 UERGCLE
FOH e QIEEIA Arhdata not shown).

5 AZE4 53

AEQE 6A17F Ak & 013} 1mg/nl BEY BATFolM =
tEZol Hl8) cell proliferationo] ZFZt  129.5+4.2mg/me,
190.444.7mg/m 2 =A VERL} EA8H |243(P<0.001)0) LIERD
o, 0.0img/ml LY HAAFoNAE 119.529.3mg/ Ml E 74
(P<0.01) Q= E71E HCh(Table 5.) A ZuQF 12417 Ak &
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SRR IOl FHESEE stress ERON PIRlE G

013 Img/mt BE9 HAZdAE tHEFA B8l cell
115.2+1.0mg/m¢, 187.8+52mg/ mZE =A UL}
B} 8RS §94 (P<0.001)0] LIERGCH, 0.01mg/mé =59 7
AT A = 1114229/ m = B HU=(P<0.01) 712 B3
(Table 6).

proliferationo] Z+z}

Table 5. Effects of Sample on Cell Proliferation of SK-N-SH (6hrs)
Sample (ng/ml)
0.001 001 0.1 1
mean(%)  100£23  109.7#63  1195:03™ 1205£42°* 190447

\/a\ues are MeantSE, Control: SK-N-SH treated with PBS for 6hrs (n=6), Sample 0.001,
1, 0.1 SK-N-SH treated with sample(0001, 001, 0.1mg/ml) for Bhrs (n=4), Signi \Caﬂﬂy
d\fferew from control group(™, P{001, **, P(0.001)

group Control

Table 6. Effects of Sample on Cell Proliferation of SK-N-SH (12hrs)
Sample (mg/ml)
0.001 001 0.1 1

mean (%) 100£23 1045432 111429~ 1162410 1878+52"

Values are Mean+SE, Control: SK-N-SH treated with PBS for 6hrs (n=6), Sample 0.001,
001, 01: SK-N-SH treated with sample(0001, 001, Olmg/ml) for 12hrs (n=4),
Significantly different from control group(*™, P<001, =, P{0.001)

group Control
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