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ABSTRACT

A Comparative Study for Effects of Chongmyungtang and Chocolate

Mixed Chongmyungtang on Learning and Memory Impairment
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With tablets and powder, decoction has been a widely-used method of medicine formula.

However, for these formulas have unique bitter tastes and flavors of herbal component materials

as 1t 1s, the compliance of herbal medicine is severly decreased especially for female and younger
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patients. Consequently, expected treatment effects can't be acquired completely.

If loathsome tastes and flavors of decoction were effectively reduced while pharmacological
activity were kept intact, the compliance could be promoted Chong-Myung-Tang has been
widely  prescribed for student patients with memory This study shows that
Chong-Myung-Tang+chocolate have no difference from  Chong-Myung-Tang in terms of
pharmacological activity. Sensory difference with net chocolate was also surved.

In order to observe the difference of Chong-Myung-Tang+chocolate and Chong-Myung-Tang,
memory Impairment was Induced by intraventricular injection of AP35 peptides on mice and
Chong-Myung-Tang and Chong-Myung-Tang+chocolate were administered orally for 14 days.

In water maze task, improvement of learning ability during acquisition period and significant
Increase of memory score during retention period resulted from the treatment of
Chong-Myung-Tang and Chong-Myung-Tang+chocolate with respect to the AB-injected control
animals.

Furthermore, the AR5 toxicity on the hippocampus was assessed with immunohistochemistry
(Bax, TUNEL), and differences in antioxidant activity was observed through TBARS and
DPPH test.

We employed sensory tests using chocolate flavor, herb flavor, and bitter taste & hardness as
standards to show sensory differences with net chocolate.

In this study, it is demonstrated that Chong-Myung-Tang+chocolate do not disturb the
pharmacological activity of Chong-Myung-Tang, and have no sensory difference with net
chocolate. Chong-Myung-Tang+chocolate can be used to enhance the compliance remarkably and
thought of as an effective, functional formula to maximize expected treatment. |

Key word : Chong-Myung-Tang, Chong-Myung-Tang+chocolate, AP learning and memory,
Bax, TUNEL, TBARS, DPPH
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Table 1. Recipes of chocolate with and without
Chong Myung Tang extracts

Chong-
Myung-
Tang+
chocolate
Pure
chocolate

17 o8 1 30

0 79 1 35

1570 2aF(153] 28 )9 2HelxZeS& w1l
7] S8 229 125g(Ex, 282 2AL)
a7 PgME 7)), FHE 529712 17, &
Z 1mL, dark chocolate shell 157} & &v]3tg v}
WA 4 FEgoz ALE 2FY g H9
Gt oA FHEH. 2FY e HA F
A=Ay g, FHE FF A7)2 17g2 Ao 7
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(Fig. D3t 2o,
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Fig. 1. Sheet of sensory evaluation
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2z Polygalae Radix 4g
M3X | Acori Graminel Rhizoma 4g
Hlf £-A) Poria cocos 4g
s 12¢g

3 AR 9 ABssTYHe B AuiE

AYE 28 2YA<Z(Sham, n=8), #> 9]
Zx] Al (lateral ventricle) Yo ABssE FUF A
B?a—BS‘?“ﬂ'E’(Aﬁ inj. : n=8), ARBxrsTFY 3 14d
b 3HEE AF59E F9e5Fo(Chong-
: n=38), AB%-B:;*’F‘?J T 14U 29

A1FAT  FHEg2IZYFAL
(Chong-Myung-Tang+chocolate ; n=8)2% v}
At

Aol A" ARy 45(A4559, Sigma-Aldrich,
USAE S4E ¥017) 98 A3 Ao 37CA
T2AZ B3fste] AR SAE ¢ UEF 3
AdF AFAE soidum pentobarbital(50mg/kg,
ip)E A1 F JAAA AR (stereotaxic
apparatus) & o|&3te 1A T AF ¥ IR
£ 2§ o8 d23toiny HeY AF 2
HE7] 989 ABssE F9EHA HE 98]
=49, ABs w7t FUEHE $FYSUAY YA £
AY Aol v EfH EFDA A% (trypan blue
stain) & FYs Bozx $etew Faldei)
2 AL bregmal(FHZ AZA)NA caudal(Z
2]Z)ueke 2 (0.5mm, midline(AFA)ANA 2=
Z03% 10mm TN ZAdA 20mm Z oY X
oly, 26-gage oAl FAR7 1S B3 Hul (mg/ml) 8

‘Myung-Tang
B+239 &

4= ¥ 15% S AH3) FYUstddr LA
9 78‘-?-% 2 ANeHAoR ABpypE FYS
= RAl 2 ok AAYLE HA Jz FY

4) oFE2| Fo
Alg F B wid dxpE dAFTH Al &
1047 AxR G52 A=lAged 39 2
7t B3 F AFHAE AlEH. AFTE

] Z 9 1289 A3 AF
IOOg %

.
2
_C‘){_:
£
2
ofN %

Zmer 24 0 mg,

5) Morris 4

H &4

Z Pl g o
o]7} 35emel Yy FLo=
205cm FolZ AAAA Hich(Fie. 3) FF 7
o] FHE vt erlHe, AR, 183 £%
Qo A2 w3 B3| FZhA (visual cue)=
AAsla Y3 FAEH. 2o e A7
10cm, o7} 20eme! 53 4 ofadA
2 $add of (5em A HAAFH =3
of F45 dAF EFFo2H EFH3H 3l
AL A9 §¢o 2 RHHE Fobzd o ¢
e £F A2 AAEHOE YFoAH M B
5(NE), #A(NW), 5(SE), A (SW)Z +&
go) o]F HF(NE) AHERY FA4l R =gdr}
FAR L, vk &<l A (SW) ARERe AR
7 AR 02 ASHUH.

ARAEL 42 Sl AFEA £49 £
AEE sed, €A% =AY E oy xF3
= A7HE &A% A2z 2IYE Zopd
AYHEL oF 1027 =99 oM HEHA A
T F45 BARF HELIGoH, 602 o
Holl malth& AAF Frohlix] F3t HE2 A
747\- ZALHA =Hd Fog Rt 29

T AEE 39 5 w2 AP o]HT wHA
o8 A E YA He $ERE 3%17} Al
Aded AR 53, EA4E 33 AT F oA
o= AF8-43 7 AH(retention test)”} AJWH =
g, o) W FEEZ =Y AAHR A= 6027

wy £ e N lﬂi
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o]-g-3te A F .

6) 57 7198 #A FHA}

% o2 A} w29 G| = 7t 9 FEE
AA =7t AA" HZ 6027 9% 3}
A 9 AARE A, 2E YiY F
Qo WY EIUE RE Y A o 47
o +9o Mz d& ALE 35 (Zone 1
-1, Zone 2 . +3, Zone 3 : +8, Zone 4 : +5,
Target(Platform) : +10, Fig.. 3.). Z ¥ 4 A3
TEE) 6027 AFEA ol =Y E &

£2 sgdtd, 1 A4E 71Zeo A% 7o

M WE A7 2R ALY F& e
27 71998 $A5e) AT £ A4T A2

o},
AP AFH}ELAL  Student’'s t-testS W3}
P.05E F-A o] UG Hrlslaid.

Fhaterm. (410)

Fig. 2. The zones divided by the distance from
the platform. The different points was
allocated to each zone. (Zone 1 : -I,
/one 2 : +3, Zone 3 : +8, Zone 4 :
+5, Target (Platform) : +10)

7) ®zA9 A3

TE YA F AF AFFES sodium
pentobarbital (25mg/ke, im.)E vlAAF) T saline
100mell o]l 4% formalin XA Y(fixative) &=
ARS B8 #Fageh o] F HE Al 2
AN UAT Eb TAHAIFIT 20% sucrose
7} %9 239 (phosphate buffer saline : PBS)
of Yol 4TolA 3% T B3 H&H
HE 0me F72 SHAAAFH

8) Wz 3} |

¥ x4 HAHE (.05M PBSE 587 33 Ao
I, 1% H202404 10-15% A= wH-eAI7] o2 o
Al 33 Aol % 10% normal horse serum
(Vectastain)® bovine serum albumin (Sigma)<
PBSel 4-2 blocking solutionel 3+ A|zk A= ut
SA1Z}, o] % 33] Mol W ¥, primary antibody
2 #2899}, Primary antibody: anti-Bax
(B-9, 1:200, Santa Cruz, CA, USA), anti-Tau
(MN1000, 1:200, Pierce Endogen, USA) I3
anti-MAP2(M4403, 1:100, Sigma, USA)Z, PBS¢}
Triton X-100€ AL $Aq20=2 3Mg F 4oC
A 12717} ¥EEA

o] A& PBSE AW, abidin-biotin
immunoperoxidase®l ¥ (ABC Vectastain Kit)oll
ulel 77 3 A7 ukgAIZE o= NiCl H.0

(Sigma, USA)ZS A2 diaminobenzidinetetrachloride

(Sigma, USA)ell A 5-10%-7F oA wk-g-A7]3, =
A& poly-L-lysine FEH <etelz=e e F

2-3A1ZF AZAZ] O g4, 3l AR
& A=,

9) TUNEL &4

HzA AH-E (0.05M PBSZ 5%7F 33 RHou
T, 03% H20240A 10-15% A= HF-A7] o
t}A] PBSE 33] Hlojd ¥ Ao A equilibration
bufferz 10¥7F uk5-A]Z14. o|F PBSE 33 A
o] ¥ 370CeNA working strength TdT enzyme
o2 A7 A A,

Al PBSZ 33] Aol H A2elA working
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strength stop/wash buffer2 10417} HF-EA]F o},
PBSZ 33 Aol ¥ A-2olA anti-digoxigenin
peroxidase conjugate®. 1A)7F ¥r-A)7) ¥ PBS&
33 Ad H 0.01% H202 Tris-bufferel] &2
=% 0.05%= 2+ diaminobenzidinetetrachloride
(Sigma, USA) SefollA 5-1087F WA ub-3-A]7]
3, 234 poly-L-lysine ZH¥ &eolz=e) £4)
F 2-3MT AZRAZ] G ¥, sl 232

£¢ A%,

3. invitro A2{ES AE

1) TBARS Test

TCA(thiochloroacetic acid, Sigma) 35% $4&
gt bR HA AR A & 3 freshd A
B2 A¥ A sonicationdtgom, TBA
(thiobarbituric acid, Sigma) 0.75% 42 Ag
A Ao A z3te]c}

A2l EHets) S9ekx gy 27 10000ppm,
5000ppm, 1000ppme] ‘=X2 phosphate buffer(pH
7002 oA FHsdy, 714 £9L Linoleic
acid(Sigma) 0.3M< ARE-sdom Zb Test tubeel
AYLL 7)|ALH 9fn +A|E 04nl, FAHZF

oA para filme.2 7ho} F4io.

40C water bathell 12 hr incubationdt & 7+
test tubeel TBA 2m3} TCA 1ml& ¥ 9Tl
A 3087 incubation el 1087 FHEoA A3
% chloroform 1ml3} acetic acid 1nl& Yol & o
< 3000rpmellA 1087 9AEE 3 ASdE
ELIZA readerg o83l 532nmeld EFH=E
273815, TBARS 32> o A= A3

e},
TBARS level(%) = —2mple absorbance oo

control absorbance

2) DPPH #5771 &A% &4

DPPH AIZE 125uM FEZ dEhEd o &
H]3e. DPPH Y5+ Al29Y JAEEA A xo
ute} S| MM HAHY FE A XIS

ARZLS 747 1000ppm, 5000ppm, 10000ppm*]
2% 2 phosphate buffer(pH 7.0)¢ll =o Fn|3}ad
ow oMY zFE DPPH £ 3mel
BHT(Sigma) 10000ppm 300w S 28]z SAHZ
< DPPH £ 3nmiol phosphate buffer 300u &
A7 & & 108, 208, 30%, 40%, 50%, 60% ut
S A A ELIZA reader® o83l 517nmellA &
Pz 2 2A39gvh. DPPH radical®d &AEAE
e Alog ARt
DPPH radical scavenging activity(%) =
sample ahsorbance

— X
(1 control absorbance ) 100
n, AgMH

], &tdt xEZElQ| ASHIL &5

Zole)l 2284 M3 2Z8Y A5H EF2
EAL 1009 2E3E d2Lo= st A ¥
Astnt. Wk Age £ X Alze Aol 7
2% 4 dx T-testZ 54 AH#E 3t 5%IA
7 A5H B4 o8 22 Hrlatn,

2232 100%8 dz2+& 54 A9 Z=9
d 7te 42 st g A Az 59
A)29l hidden control®) ZIZ3 A, ZHepIA,
a9 dtd Axe) Axerh Az 419, 375,
360 9 36302 SAHNY FHEE ET A
29 AL 27+ 394, 463, 419 % 4002 F A
2749 foA A A7) e AR YEET.

513l o] AFE QDA(Quantitative descriptive
analysis) 2 VePH ofe 18 (Fig. 33 L

Z}2re] #uA EFA EE ez A% WAHE
vl wdte] & o) Aukoz A AdE HyH.
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Fig. 3. Comparison of QDA profiles of chocolate
with chocolate mixed by dried Chong-
Myung-Tang

2. Morris = 0|22 Ax|of 2let aot& H

7|o-IE=l =X
17 O

% Uz AA AN 7 £ AYFES
of EIWE FHolH 227719 FHI Az
(Escape Latency)> ol#iet ZvH(Fig. 4) ZJA]
£+(Sham) | 7% A Al71HE<t Aut
Koz A B47t F7He niet 3|7l A
2h Zhaske o] ARHYH. 5] A 3 £

(26.5%7.2sec) A}e] 7?4_‘11 63](29.4+4.3sec) 2} 73]
(17.415sec) AbelellA 7} & ZHAFLS Hylow,

AR F 53 AE wpA F 24|z A 52
63 A A= 3Tl Zbe] 7t AdSEe]
=i

qhol] ABxgy Y AT EYAIET ¥
3 AdAez 39z vt AGen, AA
4 29 A WA Al 63](54.6+4.0sec) N A =

33 A 7ke] AA 29 131(53.147.4sec)® A
B8t pF o2 oA F7HEE o] AAFHH.
Fe 2o B2 EY RN AFY
Bl ol @2 3T A7) AR FUTl BlE
o 5HA (P0.01) #Aa=+w Ae] #H&AHGH.

E3] ulx|et Algal 83) Aoy FHE

(21.3+187sec) FAdH FHEZIY FoL
(26.0+19.0sec) EF ABngs Y T(46.0£3.8sec)ol
wa FE AaE wad

399 Tz $992Fd FolTINE
A8 Bael BE A H% Aol et
A ek

5 6 7 8 trial

—& ~-Control

--&-- Sham

—+ - Chong-Myung-Tang * Chocclate  —a— Chong-Myung-Tang

Fig. 4. Effect of Chong-Myung-Tang, Chong-Myung-Tang+ chocolate on the place learning in the

water-maze test in ABx-ss-treated mice.

ABsss or normal saline were administered 1i.c.v.

14 days Dbefore the first training day. A solution of

Chong-Myung-Tang, Chong-Myung-Tang+ chocolate and normal saline were given orally once daily for 14 days after

surgery. * P < 0.01 vs. the AB inj. (EL

= Escape Latency)
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3. 27 7|93 SX| ZA & Zoprke T o] ZEAl o A3t 3A ¢
% U2 A A viAY dele 4 # ool *}’é}ﬂ"i A,

9 TE=A =H7 AAR AR 6027 $ =3 37 7198 fFATHE S Hee
& 3 A% £ AAE A 327199 $ES BANZRES AR we j790z
A A2 SASAS. 4, 24 <2 (Sham) A4 e A7) o AS8E R A
9 A+ Ad FESol oA =37} Sid A TEO 1 FH WE AIH AeE Il §
£ A oz 1 FHAA AL ders A &2 ALoME A£325—35“715°J'E'(231 4+43.9)<
2 Hol3 §lLo] BAFAT ulHo| AByp=ol ZA (2641530 ol Wil HA3] Wghow &4
7o FREZL o)A s34 AS 2 Bl BREo} 7 (250,1273.4), Hﬂwzafﬁ—r(w%m
S3h 3l FEA T nojA|&Td b3 317(-]6] £ ABpsF Ul vs +9A A= (EF K0.05)
FojR el EANH. Tt TR FAL F7HE vEpi

BE2EY F9T9 Af ZF oA Eﬁ—l‘ﬂ HZ]

Table 3. The Mean Memory Retention Points over Groups.

zone 1 9.7 11.3 12.9 12.0
zone 2 31.2 38.1 26.8 19.3
zone 3 7.3 2.8 7.3 11.8
zone 4 9.7 5. 11.9 12.3
Platform 0.6 0.1 0.45 1.1
Total 201.1£12.0** 152.7+8.4 189.9£23.3* 213.4£23.0*
n 8 8 8 8

At day 3, each mouse was allowed to swim freely for 60s and the total points of each mouse were
calculated in summation of multiplying swimming times by different points of each zone.
**p <001 * p <005 v.s AB inj. group. (meantSEM)

4, Bax CHEZS| HAZTAofoliM Table 4. Changes of Bax-Reactivity in the
2N &7 AYFE Han} CAL JHdA9 Hippocampus.

Bax <Al wb& L o9 k&t Ho|gl ov} ARy Sham -

FUFNM = Bax AL o] ul g 7}t AB inj. ++

ol Wl AByy TU+FTHRFALH A Chong-Myung-Tang+chocolate +

B FYU+ Y2 FYFALANME Bax 2 Chong-Myung-Tang L

AL ol ARy FUF vlst Moz o
Aol #AFHH.
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immunohistochemical
protein in sections from the Sham (A,

ig. b, analysis of Bax

a), AB25-35 injected (B, ¢), Chong-
Myung-Tang + chocolate (C, ¢) and
Chong-Myung-Tang (D, d) treated group
14 days after surgery.

Bax expression was scarcely observed in the cytoplasm
of CAl neurons in Sham group. Immunoreactivity of
Bax was detected very strongly in CAl neurons at 14
days after AB25-35 ic.v injection(B, b arrows). In
CAl neurons of Chong-Myung-Tang + chocolate (C,
¢) and Chong-Myung-Tang (D, d) treated group,
immunoreactivity of Bax was decrease obviously
compare to Sham group. (A, B, C, D: x100, a, b, ¢,
d: x200). Scale bar A, B, C, D = 500 um : a, b, ¢, d
= 200 um. A, B, C, D show the whole feature of
hippocampus and a, b, ¢, d show magnified CAl area
in A, B, C, D.

5. TUNEL A
vl CAl 9399 M =Ed st TUNEL

qA & ¥]
otz A TUNEL dMe] S Hel A
27t E2AFA godt ABss FHTNA
TUNEL g4 us-$ velie Axrp 33
Holdh 29E5TH FHEX Y Fo LA
% TUNEL A4 ubsAzrl #aE$ oy
njekgt #Hojgjow, AAHLZE 7t £ TUNEL

Aol 3t okAJulS- HolMlE Z WHEE B
o|2}= ¢:tet(Fig. 6).
. =MEl =HERZC S stef H
W 2 DPPH Atg7] 2Hs =X
BARSY 7% Zde 4 Edex3¥ A=
= Az v A7 oA §243H
A HAZIE JAstg o Algde E Z %
o]F H.o|A¥x st (Table 5).

Table 5. Effect of Chong-Myung-Tang+chocolate
and  Chong-Myung-Tang on |ipi

peroxidation

Chong- | 1000 | 7395 | 76.21 | 75.50 75.22+1.15%
Myung- | 5000 | 6417 | 60.21 | 66.30 | 63.56=3.09°
Tang 110000 | 7003 | 7110 | 77.30 | 73.1423.60°
Chong- | 1,000 | 75.84 | 71.88 | 70.80 | 72.84+2.65°
yung= | 5000 | 8662 | 7880 | 7723 | 8085+5.08
chocolate | 10,000 | 82.98 | 69.40 | 75.20 | 75.86%6.81°
BHT | 10,000 | 40.20 | 33.86 | 44.21 | 39.4245.22°

1) All mean values are triplicate determinations. Mean
+ standard deviation.

2) Values in the same column that are followed by a
different letter are significantly different(p<0.05) by
Duncan’s multiple range test.
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ig. 7. Scavenging effect of Chong-Myung-Tang
+chocolate and  Chong-Myung-Tang on
DPPH radical.
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