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Effects of Chongmyung-tang, Polygalae Radix and Acori Graminei Rhizoma on AR
Toxicity and Memory Dysfunction in Mice

Eun-kyung Park, Eun-shep Shim* Hyuk-sang Jung®, Nak-won Sohn, Young-joo Sohn™**

Graduate School of East-West Medicine, Kyung Hee University
“Institute of Oriental Medicine, College of Oriental Medicine, Kyung Hee University
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ABSTRACT

Objectives : This study investigated the protective effects of the water extracts of Chongmyung-tang, Polygalae Radix.
and Acor/ Graminei Rhizoma in an in vivo Alzheimer's disease (AD) mouse model.

Methods : Memory impairment was induced by an intraventricular injection of AB25-35 peptides and subsequently
Chongmyung-tang., Polygalae Radix, or Acori Graminel Ehizoma extract were administered orally for 14 days.

Results : In the water maze task., Chongmyung-tang, Polygalae Radix, and Acori Graminel Rhizoma extracts improved
learning ability during the acquisition period and significantly increased memory scores during the retention period versus AB
-injected controls. Furthermore, the toxicity of AB25-35 on hippocampus was assessed immunohistochemically (Tau, MAP2,
TUNEL, Bax) and by in vitro study. Chongmyung-tang, Polygalae Radix, and Acori Graminel Rhizoma demonstrated
significant neuroprotective effects against oxidative damage and apoptotic cell death of hippocampal neurons damaged by AB
25-35.

Conclusions : These results suggested that Chongmyung-tang, Polygalae Radix and Acori Graminei Rhizoma extract
improve memory impairment and reduce Alzheimer's dementia via anti-apoptotic effects and by modulating the expressions of
Tau and MAP2 protein in the hippocampus.

Key words ! Chongmyung-tang, AB25-35, water maze, Tau, MAP2
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Table 1. Contents of Chongmyung-tang.

. Dosage
Herb medicine Scientific name M%Ehcal (g)
/Chup*
. Polygala a lump
Polygalae Hadix tenuifolia L. root &3
Acori Graminel Acorus

rootstock 4g

Rhizoma gramineus Ogon
. Poria cocos ripen
Poria cocos Wolf fruit 4
Total 12¢

* . Chup : A standard unit of prescription filled (a dose).

AMslol 22(2 ABS-3Fole S5t X0t
A Hel= oA%< (Sham, n=8), W4

2] Al (lateral ventricle) ‘4101] AB25-3% F4gt
AB25-35F U (AB inj. : n=8), AB2-3HFY =
14dzt  FHEE  ATRAT EYEEAE
(Chongmyung-tang : n=8), AB25-3F% ¥ 14¢
Zt QAFZES ATFAT AAFA(Polygalae
Radix : n=8), ABS-35F% F 1447 HAxF
E‘ﬁfﬂ M A E FodF(Acori Graminel
Rhizoma : n=8) 2% }+9idh

Aol A} B AB25-35(A4559, Sigma-Aldrich,
UsSA= Ek] l-:o]7] _"l’,]ng /\]5—] «]oﬂ 37°Co]]/\~]
72/ 7} iﬂr?}‘ﬁ ME AL § =S 3ed
A8 AF S soidum pentobarbital(50mg/kg, i.p.)
2 uFAZ F JAAS] £ (stereotaxic
apparatus) & o|-4-3le] vAs Y AF ¥ IRE
uhej gt oy gxsfelmy We) AF ZdE e
7] $1gted AB25-358 S HA HE FEe
g, AB25-357F FHEE FASHAY A= B
Ag Aol wg] B %—?—‘é*ﬂ*l"—?(trypan blue
stain) & FY3 BFOEH St E Felsgith O
AA= bregma(FH=F ASH)AA  caudal(]
Z)ukeko 2 (.5mm, midline(AFA)A 2%

=1 O -1
=== 731
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22 1.0mm, 770 ZHAA 2.0mm Zele AA
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Al 33 Aol ¥ 10% normal horse serum
(Vectastain)® bovine serum albumin (Sigma)<
PBSell 41-= blocking solution‘ﬂl g A7 A
SAF o] % 33] Ao Wl % primary antibody
Z g3t Primary antibody:  anti-Bax
(B-9, 1:200, Santa Cruz, CA, USA), anti-Tau
(MN1000, 1:200, Pierce Endogen, USA) Z]x
anti-MAP2(M4403, 1:100, Sigma, USA)Z, PBS}
Triton X-100& 412 S92 3|48 F 4oC ©f
A 12217 v 7

o] %A% PBSEZ AeWi abidin-biotin
immunoperoxidase®] W (ABC Vectastain Kit)el
ujet b7k gk A1z abSAIF L o2 NiCly- Ha0
(Sigma, USA)E 412 diaminobenzidinetetrachloride
(Sigma, USA)ellA 5-108-7F kAl w}e-A)7) 3, %
215 poly-L-lysine ZE ¥ &2lo|Sof £ol & 2-3
A AxAZ B B, 53t 2AZEE A
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9. EAIMe|

AgAE= 24 =Zz 78 SPSI® for windows
(version 10.0, SPSS, Inc., Chicago, US.A)E A&
slod oFES] Fxo mpE Axo WIHLXE v
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Table 2. The Mean Escape Latency of each Group.
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day 1 day 2
trial 1  trial 2 trial 3  trial 4 trial 5  trial 6  trial 7  trial 8
Sham 51.0€5.5 36.5¢7.2 181+56 155+4.0 12.0+7.8 29.4+43 17.4#50 16.0£3.2
AB inj. 531474  48.4+2.7 455%7.1 385+47 36.1+4.7 54640 46551 46.0£38
Chongmyung-tang 50.0£12.0 35580 29.0+9.7 25.6£7.8 191475 35192 27.0¢35 245%7.2
Polygalae Radix  45.048.9 30.0+13.6% 29.4£7.2% 232+9.1* 21.0+8.8* 37.2+13.0* 34.445.3* 19.0+8.3*

Acori Graminei

*®
Rhizoma 47.0£9.9 30.6+132

28.0+9*

19.8+8.1% 19.0+6.75% 40.2£14.5% 30.0+8.7*

23.4%5.8*

On each trial, the mice were placed in the pool at one starting position. They were allowed to swim freely or until
they found the platform. The time required to escape onto the hidden platform was recorded.

* P 001 vs. the AB inj.

~No
0K
s

7198 RA| HAt

12 ZAAF AR A2 el = 72
EEoA =97 AAE AR 6027
A o] AALE Al 37 7

lo
o o -l>'
F‘[F mh; ofN
=]

[ep)

L

12 >

I e
B3
lo
)
Jo
ot

TR
&
o
o
ot
B
>
[

&
Pﬂl A7 7%"}‘411 a1 F

;ﬂZ
i
]-n:
o
El
0
lo
o
)
Y
in

Aot wbHe AR25- 35%“%! -9 TEET A =
o] el s 2 gropfiA] R3] =3 GEAE
B gl Hls #AS HolAe] AZHA

612

Ty 29 o F, 9A] B AR £
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Fig. 1. The zones divided by the distance from the platform (A) and representative swimming pathway
of mice taken from their starting position to the hidden platform in water maze (B-F).

F

The different points was allocated to each zone. (Zone 1 : -1, Zone 2 : +1, Zone 3 : +8, Zone 4 : +5, Target
(Platform) : +10) Sham group (B) indicated swimming pathway from the typical mouse pathway after 2
day-training. AP injected group (C) lost its directional bearings and thus employed more random search
strategy than straight search strategy. Chongmyung-tang (D). Polygalae Radix (E) and Acori Graminei
Rhizoma (F) treated group showed recovery in the pathway to find the hidden platform.

Table 3. The Mean Memory Retention Points over Groups.

Sham AB inj.  Chongmyung-tang  Polygalae Radix Acori Graminei Rhizoma

zone 1 9.8 11.3 16.9 16.9 12.9
zone 2 31.2 38.1 22.0 24.0 30.0
zone 3 78 2.8 6.48 7.0 75
zone 4 9.7 5.5 11.6 11.0 6.3
Platform 0.6 0.1 0.7 0.9 0.8
Total  138.7412.2%*  76.6+4.1 121.9+10.5* 126.7+6.4* 116.7+7.8*

n 8 8 8 3 3

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.
001, * p €005 v.s AB inj. group. (mean+SEM)

Table 4. Changes of Bax, TUNEL, MAP2 and

3. Bax CHMHZlO| 0fodxZ|5}5Hod Al Tau Expressions in Hippocampus
BA e AfEE Halivt CAl doelA9 (- Immuno-reactivity
Bax whid Wy w)$ ok Holgdort AP Bax TUNEL MAP2 Tau
%535 FATAAE Bax A B ¥ LT

73 Holqieth. Wil AB2-35 FU+LA T Chongmyung-tang  + + +

=3 AB2-35 FUHHAE FoF e Bax © Polygalae Radix ~ + + + o+
o) o] AB2-35 FUTel Hls) Aoz Acori Graminei . P
ol Ao 2= 3iek(Table 4, Fig. 2). Rhizoma

Immuno-densities are demonstrated with +, weak: +,
mild; and ++, moderate
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Fig. 2. Immunohistochemical analysis of Bax
protein in sections from the Sham (A B),
AB25-35 injected (C, D), Chongmyung-tang
(E, F), Polygalae Radix (G, H) and
Acori Graminei Rhizoma (I, J) treated
group 14 days after surgery.

A, C, E. G, T show the whole feature of
hippocampus and B, D, F. H, J show
magnified CAl area in A, C, E, G, I. 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 AS
25-35 ic.v injection(C, D). In CAl neurons
of Chongmyung-tang (E, F), Polygalae
Radix (G, H) and Acori Graminei Rhizoma
(I, J) treated group, immunoreactivity of
Bax was decrease obviously compare to
Sham group. (A, C, E., G, I: =100, B, D, F,
H, J: x200). Scale bar A, C, E, G. I = 500
m . B, D, F, HJ =20 un

4. TUNEL A

614

, ME=ETL diEtotd 20|22 REE SE 7|dFofol o|x= 2

0R
og

Hallv} CAl 399 Al =zel| diste] TUNEL
A& A A7, 2o e APFEY o
st zA o) A= TUNEL 946 S el AE
b EAEA dekent  AB2-35 FUTolA
TUNEL A A ws-& Jehlis A 27} 33E
Aok, YAFALI} MAERAFME TUNEL
QA kA Hh-Al 27} FHAF Gl o mlekst Holg)
o AAH oz 7 7o TUNEL Aol At oF
S-S foAglE 2 HEE HolAE st
(Table 4, Fig. 3).

5. MAP2 2} Tau CHHZIS| DA R X|5|SHodA

7t £ AFEFE o &t CAL d9elM9
MAP2 =2 W g Ao of gt Azl Fig. 4ol 1}
el oloh. MAP2 shi Aol s ™ ouk-g-& e}
We Alzxze &nte CA1°§°—’1’°1]/‘1 A E7AE
Atk 2o A& (Sham) ] 7% CAl 3¢ 3=t
u]= X173 M| E(pyramidal neurons)®] A|EA ¢} Al
A foll A el FAdube-s Ve 53]
AHE7] (dendrite) 9 34 E7] (axon)7F A EA (cell
body)ell Bls| o Feigt uks-& Hglon 1 )
7F A3 FAA Q] 25 FAFHGI S ke, A
B25-35 Tl M = simt CAl o3 ellq MAP2
H A9 ﬂﬁ“—i‘ﬂ ZHa Helzlom MM E
o $AETS EAEY]) =3 B e |
?H—JI] °47]Xi7] Adry ez HEE A Fig.

). 28y AR T A EFA LM o]
315} Hub-s-o] Zhagl HejA el Wde] A3
3] 5E 5o HEHNG(Fig. 4B, G).

ARETE HA AR2-35 F4 9 Tau o4
2 wistel] djstk ekt O FAFEQ A
MRz oJsks A e A A9
Tau st =<] <lAks}(phosphorylation) A =9t &

A (aggregation) Ae S vl wstgdst. 7 Az} Tau
A o] QlAbste} S = B AT vlE A
B25-35 FUTANAN F7ksl e, FHERAL,
A FALH HFERALANE AHHE 7
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Fig. 3. Terminal transferase dUTP nick-end labelling

(TUNEL) staining of hippocampal CAl
pyramidal neurons in Sham (A, B), AB
injected (C, D) Chongmyung-tang (E, F),
Polygalae  Radix (G, H) and Acori
Graminei Rhizoma (1, J) treated group 14
days after surgery.

A C. E. G. I show the whole feature of
hippocampus and B, D, F, H, J show magnified
CAl area in A C, E G LTUNEL
reaction-positive neurons were not present in
Sham group and positive stainings for TUNEL
reaction in AP injected group were detected.
Chongmyung-tang (E, F), Polygalae Radix (G,
H) and Acori Graminei Rhizoma (1, J) treated
group slightly showed TUNEL reaction-positive
neurons. But, there were no significant changes
among groups. B, D, F, H, J shows magnified
CAl area in A, C, E, G. L. (A, C, E, G, It
x100, B. D, F. H. J: x200). Scale bar A, C, E,
G. 1 =2500wm: B D, F H J =200 um

MAP2 Tau

Fig. 4. Immunohistochemical analysis of MAP2 and

Tau protein in sections from Sham (A,
B), AB injected (C, D), Chongmyung-tang
(E, F), Polygalae Radix (G, H) and Acori
Graminei Rhizoma (1, J) treated group.

A C, E. G, I show the whole feature of
hippocampus and B, D, F., H, J show
magnified CAl area in A, C, E, G, L. In Sham
operated group, the bodies and fibers of CAl
pyramidal neurons were intensely stained with
evident immunopositive processes(A, B). In AB
injected group, a decrease in MAP2 immunoreactivity
was observed in the hippocampal CAl sector.
Dendrites and axons of CAl pyramidal neurons
also became irregular form and were cut off in
places. But, it was shown that MAP2
immunoreactivity and the feature of neuron
fiber were recovered in the hippocampal CAl sector
of Chongmyung-tang (E. F), Polygalae Radix (G,
H) and Acori Graminei Rhizoma (I, J) treated
group. Aggregation of Tau were enhanced around
the hippocampal CAl neurons after AB injection in
compared with sham operated group. But in
Chongmyung-tang (E. F), Polygalae Radix (G, H)
and Acori Graminel Rhizoma (1, J) treated groups,
the decreases of Tau Immunoreactivity were
observed. x400. Scale bar = 100 um
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