ORIGINAL ARTICLE

pISSN 1226-6396, elSSN 2234-4942
J of Oriental Neuropsychiatry 2018;29(3):121-134
https://doi.org/10.7231/jon.2018.29.3.121

J

Scopolamine Q& 7|2 &4 Ol F0j| A

FHEHESNEF4TIEY

OIX

L

17155 7HAD Dbt} 3Tt

0He!, BTk, UMD, Hi
CHTCHOILHO! T DHoIIITHOY AR A

Anti-amnesic and Antioxidant Effect of
Yeongkyekamjotanggayonggolmoryo

Aqueous Extracts on Scopolamine-induced Memory
Impairment in Mice

Dae-eok Kim, Da-young Han, Sang-ho Kim, Dae-kyoo Chung

Department of Oriental Neuropsychiatry, College of Korean Medicine, Daegu Hanny University

Received: July 26, 2018
Revised: August 31, 2018
Accepted: September 15, 2018

Correspondence to

Dae-kyoo Chung

Department of Oriental
Neuropsychiatry, College of Korean
Medicine, Daegu Hanny University,
Sang-dong, Suseong-gu, Daegu,
Korea.

Tel: +82-53-770-2243

Fax: +82-53-770-2169

E-mail: chung@dhu.ac.kr

Objectives: The purpose of this in vivo study is to observe anti-amnesic effects of Yeongkyekamjotang-
gayonggolmoryo (YGYM), a novel mixed herbal prescription, Ossis Mastodi and Ostreae Testa added
Yeongkyekamjo-tang, on scopolamine induced amnesia in C57BL/6 mice through acetylcholine (ACh)
and acetylcholinesterase (AChE) activity, Choline acetyltransferase (ChAT) mRNA expression, and anti-
oxidant effects.

Methods: Six groups, total 20 intact or 100 Sco treated mice were used in this study after one week
of acclimatization period. Half the animals were used for passive avoidance task tests and hippo-
campus ACh content, AChE activity, and ChAT mRNA expression were measured. The other half was
subjected to an underwater maze test and then the cerebral cortex antioxidant defense system was
measured.

Results: In the passive avoidance experiment, there was significant decrease in residence time in the
bright room and in the underwater maze test, escape latency to escape from the esophagus sig-
nificantly increased compared with the normal control group. At the final sacrifice, ACh content and
ChAT mRNA expression decreased, AChE activity increased, and cerebral cortical MDA increased GSH
content, SOD and CAT activity in Sco control mice, as compared to intact vehicle control mice.
However, these Sco treatment-related memory loss through AChE activation destroyed the cerebral
cortex antioxidant defense system, and was inhibited dose-dependently by 28 days consecutive oral
pretreatments of YGYM extracts 500, 250, 125 mg/kg.

Conclusions: In the above results, YGYM extract that oral administration of YGYM extracts alleviates
the antioxidant defense system, through preservation of ACh mediated by upregulation of ChAT
mRNA expression, and increase of AChE inhibition and brain antioxidant defense systems.
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Table 1. Experimental Design Used in This Study
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Tokyo, Japan)s 27129 7Fs?t 5271%7](FDB-5503,
Operon, Kimpo, Korea)& ARgsto] x| =oj 5k, & A
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(H#), h2CeH), B=(iE) B BetHm= 3=o] ¢l
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o] ARSI - 570 g9 YGY M 51| SH-= 60°C

Groups Inducer Group identification Treatment
Effects of YGYM on the rat model of Sco

Control Saline, vehicle Intact vehicle control Distilled water 10 ml/kg/day, oral gavage

Control Sco Sco control Distilled water 10 ml/kg/day, oral gavage

Reference Sco Tacrine Tacrine 10 mg/kg/day, oral gavage

Active Sco YGYM 500 The highest dosages of YGYM 500 mg/kg/day, oral gavage
Active Sco YGYM 250 The middle dosages of YGYM 250 mg/kg/day, oral gavage
Active Sco YGYM 125 The lowest dosages of YGYM 125 mg/kg/day, oral gavage

YGYM: Yeongkyekamjotanggayonggolmoryo aqueous extracts, Sco: Scopolamine, ACh: Acetylcholine, AChE: Acetylcholinesterase, ChAT: Choline acetyltransferase.

Acclimatization

1 week
|

4 week
|

w Female 6-week old
C57BL/6 mice

YGYM aqueous extracts 500, 250 and 125 mg/kg or 10 mg/kg
of Tacrine; Oral administration, once a day for 28 days

Passive avoidance
Water maze test

Memory impairment was induced by scopolamine intraperitoneally treatment
(1 mg/kg) at 1 hr after the 7, 14 and 28th test material administration,
respectively. After 30 min, the training test was performed. Retention test was

performed 24 hrs after the last training test, respectively

Day 61

Day 13] Day 27 1 1

Sacrifice
Sampling

at end of
retention test

Hippocampus ACh content and AChE activity with antioxidant defense systems - Lipid

Fig. 1. Experimental Design Used in This Study.

peroxidation, GSH contents, SOD and CAT activity
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Table 2. Composition of YGYM Used in This Study

Korean ~ Amounts

Herbs Scientific name
name (9)
Hoelen Poria cocos Wolf =L 16
Cinnamon Cinnamomum cassia Blume  [FE/%] 8
Bark
Glycyrrhizae  Glycyrrhiza uralensis Fischer [ H7] 6
Radix et
Rhizoma
Zizyphi Zizyphus jujuba Miller var. BN 11
Fructus inermis Rehder
Fossilia Ossis  Elephas Species [HET] 8
Mastodi
Ostreae Testa Ostrea gigas Thunberg [HE)
Total 6 types 57

YGYM: Yeonkyekamjotanggayonggolmoryo aqueous extracts,
Allindividual crude drugs were purchases from local voucher (Jecheonhanbangyakcho,
Jecheon, Korea) after confirm the morphology.
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Table 3. Changes on the Body Weight Gains in Intact Vehicle Control
and Scopolamine-induced Amnesia Mice

Body weights at
Times First Weight gains
Groups administration  Sacrifice [B] [B-A]
*[A]
Controls
Intact vehicle 19.21£0.77 23.28+0.95 4.08+0.54
Scopolamine 19.28+1.02 3.22+1.18 3.95+0.63
Tacrine 10 mg/kg  19.20+0.99  23.07+1.14 3.88+0.63
YGYM treated
500 mg/kg 19.26+080  23.31+1.02 4.05+0.74
250 mg/kg 19.19+0.95 23.39+1.18 4.20+0.67
125 mg/kg 19.24+099  23.31+1.26 4.07+0.86

Values are expressed as Mean=S.D. of twenty mice, g.

YGYM: Yeongkyekamjotanggayonggolmoryo aqueous extracts.

Sacrifice means at 28 days after first test material treatment, 24 hrs after last 3
rd scopolamine treatment.

Aol e Ak ik,
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Zat Blslolk 37RA] 8] YGYM FE& He
Tacrine 10 mg/kgE FoI3t =oM% wFAS] 2u]gl
L 9= QIQItHTable 3; Fig. 2). E5AR= 2897ke] AY
712t Foll Sco thzatollA] st vlsl -3.19%2] Waks
HolE9loh, Sco thxwt} Blud] Tacrine FotollA]
-1.77%, YGYMZ%&E 500 mg/Kg FoliollA+ 2.66%,
250 mg/KgFolioll= 6.34%, 125 mg/Kg Folaoliie=
3.04%9] B2} 919

25 -
24 1
237
22|
21

20 |
19
18 4

Body weights (g)

Tttt tt
17 T T T T T T T T 1

-1 0 1 6 13 20 27 28

Days after initial test substance administration

—e— Intact vehicle control mice
—o— Sco control mice

—»— Tacrine 10 mg/kg treated mice
—— YGYM 500 mg/kg treated mice
—s— YGYM 250 mg/kg treated mice
—o— YGYM 125 mg/kg treated mice

Fig. 2. Body Weight Changes in Intact Vehicle Control and Sco-in-
duced Amnesia Mice.

Significant or meaningful changes on the body weights weren't detected in the
Sco treated mice as compared with intact vehicle control mice, throughout the
whole 28 days, and noticeable changes on the body weights weren't detected in
three different dosages of YGYM or tacrine 10 mg/kg treated mice compared to
Sco control mice, respectively.

Values are expressed as Mean S.D. of twenty mice.

YGYM: Yeongkyekamjotanggayonggolmoryo aqueous extracts, Sco: Scopolamine.
The day 0 is first day of test material administration.

All animals were fasted overnight prior to the first test material administration (*).
Sco was treated intraperitoneally 1 hour after dosing of the 7, 14 and 28th test
substances (' ).
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Fig. 3. Changes on the Step-through Latency Times for Passive Avoidance
Task Test in Intact Vehicle Control and Sco-induced Amnesia Mice.

A significant decrease in staged latency was detected in Sco control mice as
compared to intact vehicle control mice. However, step-through latency times in-
creased significantly in tacrine 10 mg/kg, YGYM extracts 500, 250 and 125
mg/kg treated mice as compared to Sco control mice, respectively. YGYM ex-
tracts 500 mg/kg showed a favorable effect on the passive avoidance task test
as compared with those of tacrine 10 mg/kg, in this experiment.

Values are expressed as Mean=S.D. of 10 mice.

YGYM: Yeongkyekamjotanggayonggolmoryo aqueous extracts, Sco: Scopolamine
a: p<0.01 as compared to intact vehicle control by LSD test, b: p<0.01 as com-
pared to Sco control by LSD test.
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HHp<0.01).

E2k, Scotfzwtt vlwel, B 10 mg/kg Folwtel
H&Z YGYM %25 500 mg/kg Folat=Et} djupzzle]
ACh ool ow|iA S7Fitp<0.01) (Fig. 5).
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Fig. 4. Changes on Escape Latency Times of the Morris Water Maze
Test in Intact Vehicle Control and Sco-induced Amnesia Mice.

A significant increase in escape latency was detected in Sco control mice as
compared to intact vehicle control mice. However, step-through latency times de-
creased significantly in all test substance administered mice including tacrine 10
mg/kg as compared to Sco control mice, respectively. YGYM extracts 500 mg/kg
showed somewhat lower favorable effect on the Morris water maze test as com-
pared with those of tacrine 10 mg/kg, in the current experiments.

Values are expressed as Mean+S.D. of 10 mice

YGYM: Yeongkyekamjotanggayonggolmoryo aqueous extracts, Sco: Scopolamine.
a: p<0.01 and b: p<0.05 as compared to intact vehicle control by MWtest, c:
p<0.01 and d: p<0.05 as compared to Sco control by MWtest.
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Fig. 5. Changes on the Hippocampus ACh Contents in Intact Vehicle
Control and Sco-induced Amnesia Mice.

In Sco control mice, significant decreases of hippocampus ACh contents were
observed as compared with intact vehicle control mice. However, significant and
dose-dependent increases in hippocampal ACh contents were demonstrated at
all three different dosages of YGYM extracts treated mice as compared to Sco
control mice, respectively. In addition, tacrine 10 mg/kg treated mice also
showed significant increases of the ACh contents in hippocampus tissues as
compared with Sco control mice, more favorably than those of YGYM extracts
500 mg/kg in the present study.

Values are expressed as Mean=S.D. of 10 mice.

YGYM: Yeongkyekamjotanggayonggolmoryo aqueous extracts, Sco: Scopolamine,
ACh: Acetylcholine.

a: p<0.01 as compared to intact vehicle control by LSD test, b: p<0.01 as com-
pared to Sco control by LSD test
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Fig. 6. Changes on the Hippocampal AChE Activities in Intact Vehicle
Control and Sco-induced Amnesia Mice.

In Sco control mice, significant increases of hippocampus AChE activities were
observed as compared with intact vehicle control mice. However, significant and
dose-dependent reductions of the hippocampal AChE activities were demon-
strated in three different dosages of YGYM extracts treated mice as compared to
Sco control mice, respectively. In addition, tacrine 10 mg/kg treated mice also
showed significant decreases of the AChE activities in hippocampus tissues as
compared with Sco control mice, more favorably than those of YGYM extracts
500 mg/kg in this result

Values are expressed as Mean=S.D. of 10 mice.

YGYM: Yeongkyekamjotanggayonggolmoryo aqueous extracts, Sco: Scopolamine,
AChE: Acetylcholinesterase.

a: p<0.01 as compared to intact vehicle control by MW test. b: p<0.01 as com-
pared to Sco control by MW test.

F2k, Scotfz=t} vl wsfl, BF=d 10 mg/kg Foiwtol
ME YGYM FZ%E 500 mg/kg FolwtEct djupzz] o]
ChAT mRNA= 2Jm]IA S57Firp <0.0D) (Fig. 7).
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125 mg/kgs Foiet wollAl 34.91%, 28.77%, 23.33%<t
18.95%] H&QM U
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tjio Al 2] ik} whol A AELS: THEs)r] e, o<
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1) Hkle] MDA AZo| w3}

2k s ScozolAlel dhde] A it
MDA ] el $7H4E REIEKp<00D. S
Scotfzwt H|w3f, YGYM F2&EolA] o] MDAG#-L
FrRolEH o ofu|gls SRR IAYTHp <0.0D.
53, Scorfatat wlmsl, B9 10 mg/kg okl
AE YGYM 325 500 mg/kg Solwith ool 42



IESR= oJu|QA] FAARITHp<0.01) (Table 4).

Scothzstof A1) th=|e] MDA 455 At} ] el
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Fig. 7. Changes on the Hippocampal ChAT mRNA Expressions in

Intact Vehicle Control and Sco-induced Amnesia Mice.

In Sco control mice, significant decreases of hippocampus ChAT mRNA ex-
pressions (ChAT/ -actin mRNA) were observed as compared to intact vehicle
control mice. However, significant and dose-dependent increases in hippo-
campal ChAT mRNA expressions were demonstrated in three different dosages
of YGYM treated mice as compared to Sco control mice, respectively. In addition,
tacrine 10 mg/kg treated mice also showed significant increases of the hippo-
campus ChAT mRNA expressions at RT-PCT analysis as compared with Sco
control mice, more favorably than those of YGYM extracts 500 mg/kg in the cur-
rent result

Values are expressed as Mean=S.D. of 10 mice.

YGYM: Yeongkyekamjotanggayonggolmoryo aqueous extracts, Sco: Scopolamine,
ChAT. Choline acetyltransferase.

a: p<0.01 as compared to intact vehicle control by LSD test, b: p<0.01 as com-
pared to Sco control by LSD test.
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B3, Scothzwtat vlawel, Etd 10 mg/kg Foltol
A% YGYM &% 500 mg/kg Foltkch th=e] GSH
TR 9JulE FE0E S7IItHp<0.01)(Table 4).

Scot| &A1) tiee] GSH e Ak} v]ws]
A1 -63.69%2] HistE H99=d], Sco thRut vlwste] Ef
33 10 mg/kg FolT YGYM 3235 500, 250, 125
mg/kgS FoIdt oM 72.76%, 42.60%, 35.17%2%
27.17%%] W37t Slqlet
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s} 1A CATY EAE= 9vilEe AAAE Btk
<0.01). PR Scot &kt vlarel, 2892] AE77HE
FYGYM F&E52 Foleh HollA] th=e] CAT 4% 7
A FE gEHoR u|gle FEOE AAH UK
<0.01).

T3, Scotfztt Hlwdl, Bl=E 10 mg/kg Foiwtol
A% YGYM 225 500 mg/kg Folatkch oo CAT
AT Uil S7RICKp <0.01)(Table 4).
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Table 4. Cerebral Cortex Antioxidant Defense Systems in Intact Vehicle Control and Scopolamine-induced Amnesia Mice

Malondialdehyde

ltems (Unit) Groups (M/mg protein)

Glutathione
(nM/mg protein)

Superoxide dismutase
(nM/min/mg protein)

Catalase
(nM/min/mg protein)

Controls
Intact vehicle 1.89+0.54 8.68+1.33 37.00+10.74 20.67+2.05
Scopolamine 4.38+0.51° 3.15+0.66° 7.55+2.41° 5.93+1.75°
Tacrine 10 mg/kg 254+0.38% 5.44+0.95% 19.28+2.09% 14.07+2.73®
YGYM treated
500 mg/kg 2.94+0.36% 4.49+0.71% 17.46+2.32% 12.56+1.80%
250 mg/kg 3.20+0.35% 4.26+0.69% 15.25+2.78% 10.69+1.98"
125 mg/kg 3.60+0.33% 4.01+0.56" 13.50+3.31% 8.76+1.66%

Values are expressed as Mean=S.D. of 10 mice, g.
YGYM: Yeongkyekamjotanggayonggolmoryo aqueous extracts.

a: p<0.01 as compared to intact vehicle control by LSD test, b: p<0.01 and ¢: p<0.05 as compared to scopolamine control by LSD test, d: p<0.01 as compared to in-
tact vehicle control by MW test, e: p<0.01 as compared to scopolamine control by MW test.
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5) YGYM 325 500, 250, 125 mg/kg FolollA Sco
25t} Hlwsl, YGYM #2004 MDA 452 59

£407 ou|Ql= o R AP <0.01), t= GSH
Sl Q= o R A O (p<0.01 or p<0.05),

T
CAT BT 714l =5 o)&F o7 ou|9le 4~30d

A= AP <0.01), H] SODL] TAE= 2u|gl=
o8 F7RItHp <0.0D).

F



o]q& ScoR ¢Igh
ChAT®] &2 FAsh=t,

AChE®] &/Jo] F7Fslal, mRNA
o] O]OH}‘_1 ACh«] sk 7+

asspe, Qe WA} o] AlAgo] B A Ueh i
71918 ZFEl7E YGYM 225 500, 250 9 125 mg/kg &

04 o

of Eojgare] HesA 24 oA eAE oL,

YGYM F%5 500 mg/kg tacrine 10 mg/kg Tl &
Uhe HwA] w2 7199 7 anks veRlch

11.

12.

13.
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