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Experimental Study on the Effects of Bojungikgitanggamibang on
Growth, Learning and Memory of Rats

Sang Yeon Min, Gyu Tae Chang*, Jang Hyun Kim

Department of Pediatrics, College of Oriental Medicine, Dongeguk University

This study was conducted to find out the effect of Bojungikgitanggamibang(BIT) on growth, learning and memory
of rats. The effects of BIT on learning and memory performance were examined in normal or memory impaired mice
by using water maze task. Memory was impaired by 192 saporin. Body weight and growth of bone and tail of sampie
group were not significant compared with those of control groups. Acquisition test of water maze revealed that
acqusitive ability of sample group significantly improved on 4,5th day compared with control group, while retentive
ability of sample group was not significant. ChAT cell numbers of medial septum of sample group was significant

compared with control group, and so was those of CAT1,

CA2 parts of hippocampus. On ChAT cell numbers of

hippocampus, in CA2 part. These results suggest that BIT has an improving effect on the impaired learning through

the effects on memory registration and retrieval.
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HRgREC] 859 Y shg D 7)o nRl= g

SRES TS mole) HET BE Y TR nlX: pE
€ BEsx 39 e, wo), mejgol #ys HiEs
I} [ERFOl KKIEEBE ol 831 BFolA BE 1 DERE
2 EMohy KERS SE BEsl HEMIS BRE oY
7)ol 55l HlolTh

CER T

1 AHE
1) 52
Sprague-Dawley %2 #5F 280+10g9] 47317 (MELT, 8
By BASI B 2343T, HENRE 50:10% 2] RIES #RS)H
WA 718 ERER(UUALE, 329 28 G em, 18R
 EEE Eiol BEA & FHESI
2) A
o] EErolAM MY e HEIABIR MB®RAFREIA
FEAGI FESH A S @A S BhREES = 19
"HEAEBEE, of B SLL olol MRS AMBBIIET,
EANBD 2B e LrhTable 1)

Table 1. The Amount and Composition of Bojungikgitanggami

Ingredient Dose

43 Astragali Radix 6.00g

Bi Atraclylodis Macrocephalae Rhizoma £.00g

A% Ginseng Radix 4009

B Paeoniae Radix 400g
19+ Lyecl Fructus 4009
ESA corni Fructus 4009
BIEA Longanae Arillus 4009
it Crataegi Fructus 4009

nx Poncini Fructus 4009

R Angelicae sinensis Hadix 300g

B Aurantii nobilis Pericarpium 3009

[ Amomi Semen 3009

HE Glyeyrrhizae Radix 3009

Fi Cimicifugae Rhizoma 2009

g Bupleun Radi 200g

g Cervic Cornu 2009

goE Hominis Placenta 1.00g
LT Carthami Fructus 1.00g
Total 60009

2, HpH

1) 4839 4
BEH o8 BARE 2 7Y 570l sEsle BHA)

o EEFEEAE(C]5} A 4T EE normali?), acetylcholinetd: i
AT £20A)7) Saporin# g% saline $REAEL(OIS} HAEL
£ controlT), saporing=d % WHREEMES REEHOI5H
Ao E= BITTH)2E 217 2RIt
2) AUAZE 9 2o

R OFAl 300goll 1000mlQ] #BKE 71Shod 3BERT ANEL
Sh F 900ml9l AIEE AUCE MES Y raT 108E0) AS
100mge 1.5ml5 saporind& 4} Wi 38 SO & OB HsIAC,
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3) 192 saporin9] Fo

Sodium pentobarbital(50mg/kg. i.p.)E HE MEEsH i
EESES FASKY stainless steel FEH BASES medial
septum (AP:-0.2: L; 0.3; H:-6.2) #f7oll HASIHCE SFolA
192 saporin (ATS, San Diego, CA) 4yg = SEAEKE M
OF EHGINCE #MAENS  Efipumpe]l AEE 1.0ml
gas-tight glass syringe (Hamilton, Reno, Nevada) ol HZA% ##
AEZ S0l o|FoFLh L& Efe BY 02u O EEE 1w
A RECIACt. Y RE R BAES 55 %o BEoKICh
4) Morris £50129] &%) 3l 8k Y 7198 &5

KR =2 FAEE 2 E E£0] 180cm =0]7t 50eme!
[ S22 \EI 22 + 2CHE 20] 30em 20| 2 YA A
SIATE. KpREES] %2 video camera, HEIE 1)1 HEE
floll e KB BER KB & EHBREES —ToA #Ro)
ATt A= EAC| 12om@l B FEHF ol ol WRKHE i
HOKL, KEXET 1L.5emutA IR AZATh Ke#kige 4719 H
—¢ AESE LEFol Al JLE(NE), LFE(NW), #5R(SE), &
FEEW)E E9EL o] & JhE HES tulipol JEsr) 5
AL VAL £ Shivt R (BE ARREIICE SFE dkiE
27t e moES MLt VA maEolA SXAA dhits
ol ¢ LEE As UrLE sk o130 474 68/ IS
AA HEAARE SEivied 28 e BIESIM O (fEkE
RE : acquisition test), 7L Mol = TR/ BIESH] Yok %
BEE AASH Foll 6027 BHKKE AAH BF 7} st
S EoyE Aril MEDH U=7HEERE : retention test) S
BIESITE e 27159 T8 video cameraZ SEEIUCE
5) MZHZFN] 55

HE 7% Hko 2d As #HREWS sodium
pentobarbital(100mg/kg, i.p)2 MEEA]7] 1L saline 100mio]] 0]
o] phosphate buffer2 FH|8t 4% formalin % (fixative) 500
mlE LS Sl @It Mg EER 200ml2 527 wE
2408, 7811 LUHA| 300ml 2 25271 24 A6 ERs
Art I e ME AW 22 BERCR 2-385R S0 EEA]
713 20% sucrose’} €H3F phosphate buffered saline(PBS)o]]
Hol 4TAlA] SRS Bt th2d HE S AEst &
f#se 750Bl(dorsal) T BEB(ventral)2) 317}, medial septum
2! diagnal band ZBAzIA] 30me) FAHZ EskHrt. PBSE M
Be H A A2 = o719 ChATS AChE gene expression
wgeol 71& el AMBElE primary rabbit polyclonal AChE
antibody(Cambridge Research Biochemicals, Wilmington, DE)
{EHSICE Primary antibodyt= 0.3% Triton-X100(PBST)
& 2% normal goat serum 3 0.001% kehole limpit hemocyanin
(Sigma)z.  2000u) 34l FHISIHTE EEE B HBE
primary antiserumoll 4 CollA] 72BRIESQH FERICE B850 F
HA BESIRTE 1 & 30 olat #E PBSTE M2 thE, 2%
normal goat serums &HShks PBSTQF 2008 3418}
biotinylated rabbit anti-rabbit serum(Vector Laboratories,
Burlingame, CA)E 24|17} S0t 420l 2FSAlZct PBSTE 3

il



BRI

ol e U, b BEE Aol 247 0
ABC reagent(Vector)oll BT} PBSOl @ W &I AW
718 ghaBE LS #80S nickel chloride 22 ZESHA] 7|1 ZHAE]
24} diaminobenzadineE A}&8Stod WA ZFCE HHIEE dHGol

= primary antibodyE {42t} L} nonimmune rabbit serum S
Z hAIGI =Y olE F A9 o} BE B LIERA iRt
WE Aol Holl BiMES ot HAIS FACH BE EEE A
7l 0% ##S gelatine-coated slidedl] EESHL ERE BESIH
o AHEUAE U2 F BERECE BZSITE 200 x 200um
1719 microscope 42} 23 Alrectangle grid)& AMEsGla] 20081 =2
#EAEI] AChE-immunoreactive TGS BE HIEsI9TCH
6) i-]]": gl 1;‘ lﬂ_’}i" 71O] Z‘S?H

ey neldols TEERAMEREE K TUIA 2
= 3HE flEsilon, KEBEERE ARETHmAES] 4
ol FEMRAS KT B g RESIRCT

7) EAXE

% B9 #EtEHE Windowd SPSS 10.02 HESH 5y81sr
frikoll ok SHEtE B8l & B X101 EIE ZRol et
HEMHS RESH 2 (One-way ANOVA)S AKZS19 =], o
=0.05 K#EolA} LSD testE O| &3l @RI LESINTE

F Vectastain Elite

T

i

ek
1. Y80 vlAle &
1) &

TEREGS HATS  33950:16.28¢011 1, AHEFS
350.00+3.54g 0 & THAETO| 35742:829gHTt A4S oLE &
Od 2 gLt FEmER BT 29517410958 o[ om, 4
B2 286.00£5.10g 0.2 tHAETS] 319.0046.68gol H]
HUAT(P<0.05) AAE LIERHQUTKTable 2).

i

Table 2. Changes of Weight of Rats Before and After Behavioral
Test.

Group Before Behavioral fest(g) After Behavioral Test(g)
normal 33850£16.28 295.17£10.95
contio 35743829 319.00£6.68

BIT 350.00¢354 286.00£5.10"

Values are Wean + SE Significantly different from control groupt*, P<O05)

2) i

279 REEBHEZRE RBRBTHAKY 2olE WES &
B HAFS 2983+028mm, HAEFE 29.07+0.52mmo| % O,
HEFollAe 30.20:041mmoi R S} {2182 glRATHTable 3).

Table 3. Effect of Bojungikgitanggami of Growth of Femur of Rats.

Group Length of internal margin of Femur(mm)
normai 2983028
controt 2907052

BIT 30202041

Values are Mean + SE

- HE

3) me)
FEMREERTS Mol 4l 17.20£0.13mmo | 1, 4 s
17.40+0.21lmm= h 279 17.01+0.20 mmBr} E71515 oLt
olde gt FEMEERS Girole 16.08+0.17mmoOlRk
o, AETS 16.04+028mmE hE T2 16.03:0.2ImmEr} &
71518 L SO 2 giQii(Table 4).

q’O F,k

s

Table 4. Growth of Tail of Rats Before and After Behavioral Test.
After Behavioral Test(mm)

Group  Before Behavioral Testimm)

normal 16.08+0.17 17.20+0.13
control 16.03+0.21 17012020
BIT 16.0420.28 17404021

Values are Mean + SE

2. 85 B 719 mlX]E
1) ©kX] B AN Aquisition test of Water Maze)

A9 A 4, 5YollA] Bakte 7 65.88:17.30, 46.82+
16.19secE2  UIERGEE], A8 A 4YoA]l Ao 3232+
12.26secE  thETFQ  11452:21.06seco]l BB FYHUE
(P<0.01) ZHAE UERAAL, A 5YclAlEs Agdtol 2198+
11.38secZ  HETY  9583+24.62secoll H|GH HFOMU=
(P<0.05) ZHAE LIERATHTable 5).

ki
st

Table 5. Effect of Bojungikgitanggami on Aquisition of Water Maze
of Rats. (sec)

oy
Gow — nd 30 ah & &
nomal 105046 BAH20 B0 BB L6119 PR21E
comrdl 10690561 13549 1BUAE 114510 DEBUR  HI/246
BT 16161366 1RA18L 810041845 PP+X™ AP+ MBS
Values are Mean + SE. Significantly different from control groupt®. P<O.CB, ™ P<O.0T

2) 71914 AHRetention Test of Water Maze)

HATo] 2613+2.02% 22 UERAE BISKH, tiEEe
1440+2.37% 2.2 FAHUE(P<0.01) ZAE LIERNE, U8
2 20.10+1.16% 2 E71= 519 0L 294 YUUrkTable 6).

Table 6. Effect of Bojungikgitanggami on Learning Retention of
Water Maze.

Group Time spent in platform(%)
normal 2613202
control 14.40£237"

BIT 20.10£1.16

Values are Mean + SE, Significantly different from normal group(##, P<CQ.01)

3) xRS g
(1) Medial Septumol|A12] ChATS] 13
A ato] 50.87+3.167) LIERGE ), ) E 0] 31.00+1.417) &2

Hakro] Nlal FYMUE=(P<0.01) ZAE LIERACOH, 48T
2 141.80:2.0670 2 thRFol Bld] FALUZ(P<0.05)= B}
E LERAACHTable 7).

(2) Hippocampuso| 49| ChATY] &+l
& i) Wek CAl, CA2, CA3E L}

0

Hippocampusoll A&
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HERREMESC 879 a7 Skg W 7194 nAle S

0] ChAT cell®] #E HIESIHECE CAl, CA2, CA3 ZEA7olA]
AT EHS &4 50.42+3.63, 46.08+2.93, 53.47+2.3970 5, th
Z30] 35114210, 44.031.66, 40.71+1.45700l] HISlHd 1 471 &
AEUEP<0.0) BAE VEMASH, AEFIA s 4460+
1.60, 33.00+1.78, 47.60+09170 Z th &0l HISk CAl, CA30fA]
FAEUAE(P<0.05) F7H VERITHTable 8).

Table 7. Number of ChAT cells at Medial Septum of Rats.

Group Number of cells

normal 5087316

control 31.00+1.417
BIT 41.80%2.06"

Values are Mean * SE  Significantly dilterent from normal  group(##, P00,
Significantly different from control group(*, P<0.09)

Table 8. Number of ChAT cells at Hippocampus (CA1. CA2, CA3)
of Rats

Group Number of cells
CA1 CAP CA3
normal 5042+363 46.08£2.93 534742.39
control 36.1122.10% 4403166 40714145
BT 4460160 3300£1.78 4760091

Values are Mean * SE Significanty different from normal group(##, P{<0.01),
Significantly different from control group(*, P(0.05)
(3) Hippocampusol|A19] AChE9] vl

CAl, CA2, CA3SBRIOIAN BT &% 1346+120, 1933+
2.89, 21.33+2. 7070 R =0, tHETOIA] = 8.74+1.57, 13.34+1.55 &
1731413970 2 CA1, CA20lA SOMUE(P<0.05) A4S Ve
WA e, A8+ 7.1310.64, 947+1.05 Y 13.62+2.557F Z CA2
Al FYUHU=(P<0.05) S7HE VERIUTKTable 9).

Table 9. Number of AChE cells at Hippocampus(CA1, CA2, CA3) of
Rats.

Growp Number of cells
CA1 ch2 CA3
normal 1347£1.20 19.33+289 21.33£2.70
control 8.74x157" 13.34%156" 17.31£139
BIT 786+0.64 19.9041.05* 19.3042.55

Values are Mean + SE, Significantly different from normal group(#, P<0.05), Significantly
different from control group(*, P<0.05)
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FUEES, IR MEAERSHE LA B, HE 2 BB, 8
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EEﬂmo

FEGHS B, O mz%“’% T wrh &R B Ol
BT %%‘ 2 gl njAlE BEE BES] il Kk
BEBE HEGIHNEE Kbk (Morris water maze)™= 14
o] ZEREEY LEE wEsH e HRAslE 717E ZE N
| DO mEES RHIS] A2 BEo] Aot ole FE E}‘fﬁ
LiE e AESle BEEAM BwY BB Us WS
RSk &Sk #ES, & ZERAREMEELAEE (spatial reference
memory)& BIESH: AY2RE QAloIAE slgolA Lojuks
HES o BRE BESIY LESHL 1 FESS BHERN
zEES BBE TEIchs B0l FESICL olEid AR ol&d!
o SFE —-RNOE BEAT] & ZRHSE E-ol ek
EREE AN, e 48HFY e 2 nejzolg
9 AESIFn). vXdol EREWS EWAIZ & Mol HolE
MRS RS e BEoIN
ERAH Xl Gkl olAl, T ERls e ool
A M) Foldo] YL TEIER FATFE 29517+10.958
0| oM, AHAZLS 286.00:5.10gCF hEY] 319.0046.68g0]
vk FAMUE TAE LERAICE B9 gifkol oAl @
Fol RKBBHEZRE ARBTHAKS ZolE AlEst BR &
A2 29.83+0.28mm, TR TS 29.07+0.52mm, AE TS 30,20+
041mm e Hale] FH QIRict MelY HEAME T8
BES LE oAl HEY FoM e gldnt TERERS F
AES 16.08+0.17mmo] 1, AHTS 16.040.28mmE T £79]
16.03+0.2ImmEC}t E7151%8 Ol KA S iRt B8 B E
of n|xlE Fake I EANIA SEUEARIE 6k ity
MAl LEE ARRFE MY 484 6d7F SES AW, UE A 4,
59004 ATt 742t 65.88+17.30, 46.82416.19sec T LIERE:
o, A8 A 4gola UETO] 3232+1226secE AR LY
114.52+21.06secol] B]Glo] FAEUAE LaE LIERARAL, A 58
ol A= A3 F0] 21.98411.38secE THA Y 95.83+24.62secoll H]
gl FYEUE HAE VEIRICE ES Ed A e 78%
o] 2613+2.M%Q5F, AETE 1440£237% 08 2949
LA VERRGIOH, 4872 2010+116% 2 S7h= 619 2L
FALEE AACh
MEBSENE Blolsh] sl THERE UK g7ms
WMPAIZE S e Esie] BEAIR S0 IEEsE Ao
I RIS Hippocampus®} Medial septum % diagnal band
WIS JA 2T} 012 BYEHEGSIY BMES S350 Medial
Septum % Hippocampus2] ChAT(Cholineacetyltransferase) cell
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