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Effects of Saenghyetang on Learning and Memory
Performances in Mice

Geum-Ryoung Yu' - Gyu-Tae Chang” - Jang-Hyun Kim"™
(‘cheondodang, oriental clinic - “Dept. of Pediatrics, College of Oriental Medicine,
Dongguk University, Seoul, Korea)

<Abstracts>

The effects of the oriental herbal medicine Saenghyetang(SHT, 4£5),
which CO;‘lSiStS of Rehmanniae Radix (#M#¥ hi&k was made by 9th steam)
40g,  Corni Fructus(tLiZE88) 16g, Polygalae Radix(i%;E) 8g, Zizyphi Spinosae
Semen(fRE (") 2g, Biotae Semen(taF1- . oil ingredient was removed) 20g,
Poria Cocos(t£%5) 12 g, Ginseng Radix{ A\Z) 12 g, Acori Graminei Rhizoma(fa
&38) 2g, Sinapis Semen(BE7%T) 8g, on learning ability and memory were
investigated.

Hot water extract{HWE) and ethanol extract(EE) from SHT were used for
the studies. Learning ability and memory are related to modifications of synaptic
strength among neurons that interactive. Enhanced synaptic coincidence detection
leads to improved learning ability and memory. I the NMDA receptor, a
synaptic coincidence detector, acts as a graded switch for memory formations,
enhanced signal detection by NMDA receptors should enhance learning ability
and memory. It was shown that NR2B was increased in the forebrains of

oriental medicine-administrated mice, leading to enhanced activation of NMDA
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receptors and facilitating synaptic potentiation in response to stimulation at
10-100 Hz.

These HWE-SHT treéted mice exhibited that superior ability in learning and
memory when performing various behavioral tasks, showing that NRZB is
enhanced by HWE-SHT treatment and also 1is critical in gating the
age-dependent threshold for plasticity and memory formationn. NMDA
receptor-dependent modifications, which were mediated in part by HWE
administration, of synaptic efficacy, therefore, represent a mechanism for
associative learning ability and memory. Results suggest that oriental medical
enhancement of NRZB contributes to increase intelligence and memory in
marmraals:-

On the other hand, to examine the effects of EE-SHT on the learning ability
and memory in experimental mice, EE-SHT was tested on passive and active
avordance--respenses. The EE~SHT. ameliorated..the. memory.. retrieval deficit
induced by ethanol in mice, but not other memory impairments. EE-SHT(10, 20
mg/100 g, p.o.) did not affect the passive avoidance responses of normal mice in
the-step-- through and step -down--tests;-the conditioned and unconditioned
avoidance responses of normal mice in the shuttle box, lever press performance
tests and the ambulatory activity of normal mice in a normal condition.
However, EE-SHT at 20- mg/kg- significantly decrease the sponfaneous motor
activity during the shuttle box test, and also to extend the sleeping time induced
by pentobarbital in mice. These results suggest that SHT has an ameliorating

efféct on memory retrieval impairments and a weak tranquilizing action.
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Fig. 3. Expression of NR2B mRNA in
HWE-treated mice

Lane 1, cortex/striatum: Lane 2, amygdala;

Lane 3, hippocampus; Lane 4, brain stem;

Lane 5, thalamus; lane 6, cerebellum.
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Fig. 5. Enhanced novel-object recognition
memory in HWE-treated mice:
exploratory preierence in the
training session

The "Base iine is 50% corresponding to

preference at chance (50%). The amount of

time. spent exploring the two objects was
the same for HWE-treated mice and wild
type mice.

Figiire shows the temporary feature of the

enhanced long-term memcry in the

HWE-~treated mice (HWE-SHT 10, n =.1%

HWE-SHT 20, n=12; wild type, n=10).

HWE-SHT 10, 200 10, 20 mg/100 g

HWE-SHT was orally given.

Data expressed as meantS.E.
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Fig. 6. Enhanced novel-object recognition
memory in HWE-treated mice:
Exploratory preference in retention
test

“"The base line is 50% corresponding to

preference at chance (50%). The amount of
time spent exploring the two objects was
the same for HWE-treated mice and wild
type mice.

Figure  stiows the temporary feature of the
enhanced long-term memory in the

. HWE-treated mice (HWE-SHT 10, n = 15

HWE-SHT 20, n=12; wild type, n=10).
HWE-SHT 10, 20: 10, 20 mg/100 g
HWE-SHT was orally given.
Data expressed as meanzS.E.

* 1 P<0.01 between HWE-treated and wild
type, ANOVA test. ’
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Fig. 7. Enhancement of contextual fear
memory of 1 hour after training
in HWE-treated mice (Contextual
conditioning 1 hour after training)

HWE-SHT 10, 20: 10, 20 mg/100 g

HWE-SHT was orally given.

Data expressed as meantS.E.

* : P<0.05 between HWE-treated and wild

type, ANOVA test.
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Fig. 8. Enhancement of contextual fear
memory of 1 day after training
in HWE-treated mice (Contextual
conditioning 1 day after training)

HWE-SHT 10, 200 10, 20 mg/100 ¢

HWE-SHT was orally given.

Data expressed as mean+S.E.

1 day retertion

* 1 PRO05 between HWE=treated and wiid "

type, ANOVA test.

4. £83 MkEtpn=E REE Y
el By ¥ AAH Bih BE
of igt HREBF 1AM, 1€,
108 Fo| AAH TR =)

NMDA FEAt AZ(YH)Y HF
M= Wol] FHEHY] Wi FAH
T &S BZESY.  One-way
ANOVASIME #HF 143HP<0.05), 1
A(P<0.01), 10Y(P<0.05) Fol EE}
RE W uxTRY £8E oKy
2 RER AFANA Agd g 1A
ghgo] ouglA F7I3tAS S BRAF
AHFig. 10, 11, 12). #atey oL o
2% F 7HA 92 AEY 485 &
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3 WidHype *
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Contextual freezing (%)
g
b

il

Fig. 9. Enhancement of contextual fear
memory of 10 days after
training in HWE-treated mice
{(Contextual conditioning 10 days
after training)

HWE-SHT 10, 20: 10, 20 mg/100 g

HWE-SHT was orally given.

Data expressed as mean*S.E.

* : P<0.05 between HWE-treated and wild

type,- ANOVA. test.

10 day= retertion

[ Widtype
50 ZZ2) HWE-SHT 10 * »
| SO HWE-SHT 20
Eu ) §
£
T
(3]
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o 1 rrra SN

pre-CS 1 twr retention

Fig. 10. Enhancement of cued fear
memory of 1 hour after training
in HWE-treated mice (Cued fear
conditioning 1 hour after training)

HWE-SHT 10, 20: 10, 20 mg/100 g

HWE-SHT was orally given.

Data expressed as meanzS.E.

* I P<0.05 between HWE-treated and wild

type, ANOVA test.
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Fig. 11. Enhancement of cued fear
memory of 1 day after training
in HWE-treated mice (Cued fear
conditioning 1 day after training)

HWE-SHT- 10, 20: 10, 200 mg/100 ¢

HWE-SHT was orally given.

Data-expressed- as mean+SE:-

** 1 P<0.01 between HWE-treated and wild

type, ANOVA test

0. -
7 Wikktype *
60 { €ZZ2 HWE-SHT 10 *
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g% Z
<
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£ ]
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0L o g7 KSS3 o
pre-CS 10 days retenton

Fig. 12. Enhancement of cued fear
memory of 10 days after
training in HWE-treated mice
(Cued conditioning 10 days after
training)

HWE-SHT 10, 20 10,

HWE-SHT was orally given.

Data expressed as meanxS.E.

* 1 P<O.05 between HWE-treated and wild

type, ANOVA test.

20 mg/100 g

Aol e g 7o) vA=

9% 91

Ktis miBe A AtellA e
e ERE BAF AP0, 4.
249 FHEFHE V2

AANA AR Hebo 2 2 (e
W), ARB BRMHYE EED A
A W BF R o AFH,
AF A Eee] 348 A ohnh

5. £8iF ¥kEHHE REE M
Hel =R BEo| dist HROK
i RER JlEolIM el R EED)

sAg o2 #AZ FHEEF Kb K

g AHgste) AZE Bukinitbh= R
EHe AFH =M 2BE AWIIAT
ol siriol] &= NMDA T8 &
o) &7HE E®eld. Fig. 13 <A
BE upe} o], giE&dd ARE BuK
mimE BZEE A7 27 FHESS
frsted dele AL #EF FA
et BAstd Y. 2y AR S F3
o ou gl ERE BEIJHP<0.0D.
ol AR ZKMME RED 4BF
o] Zspy E7Fo] YETFRTH N w=
E RS BRI ool HMEHE o
2 A AR FAAA ou] e ER
g Ut on(P<0.05), 4EE Bukih
HmeE EED AF BEENC o

% O



92 oigEdaolnetsia] Vol 15 No.l. August 2001

70
60 —e— HWE-SHT 10
1 —o— Wild type
g s
£ -
w{ - *E
20 e — v
0 1 2 3 4 5 6 7
Session

Fig. 13. Enhanced performance in the
hidden—platfcrm water maze task
by HWE-treated mice (Cued fear
conditioning 1 hour after training).

Escape latency (meantSE.) in water maze

training.. (HWE-SHT. 10, n=16;. wild. type.. .

n=10).

HWE-SHT 10: 10 mg/100 g HWE-SHT
was ocrally given.

Data expressed as meantS.E.

* 1 P<005, = P<0.01
HWE-treated and wild type.

between

6. /WA [EE WiTol cist £8
B ollet St HR

1) % M3
ER RBAN A£BE oeSHity
step through test®] @A oF
woez Bojrted AIde AL,
step down testol 419 RE A+, + &
Baol Kol
ol AEE A EW A7
o] ZHY BEH BT 9FE UAA

Ho rlo

L PAA EAG.

2 e RE A

AL JdeShitme 30% dEE
Z oprld i B BHS AdsA
23313, step through test®} step
down testolAl d3dE A7) AE &3
(Electric convulsive shock: ECS)ell <
8 of71® & He sfadt It mE
HEE FAAINA X3

40% cdg2E gox @K RHE 8

Latency (sec)
g

Wild type Ethanol EE-SHT 10 Wild type Ethanol EE-SHT 20

Fig. 14. Effects {time elapse) of EE-SHT
on memory retrieval impairment
induced by 40% ethanol in the
step through test

Ethanol : mice orally treated with 409 ethanol

before 20 minutes on the testing trial.

EE-SHT 10, 20: 10, 20 mg/100 g EE-SHT

was orally given before 30 minutes on the

testing trial(n=12).

Time elapsed before the mice entered the

dark compartment (latency) is shown.

Data expressed as meantS.E.

* 1 P<005 vs control, Mann-Whitney's U-test.
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. 15. Effects (Percentage of mice not
entering the dark compartment in
the testing trial) of EE-SHT on
memory refrieval impairment
induced by 40% ethanol in the
step through test

Ethanol mice” orally treated with 40%

ethanol before 20 minutes on the testing trial.

FE=SHT .10, 20. 10, 20.-rg/100- g . EE-SHT

was orally given before 30 minutes on the

testing trial{n=12).

=1 PLOO5 v control; ## PLO:01" vs ethanol,

chi-square test.

* # = 2

Pl

Ly
il [l

Wild type Ethanol EE-SHT 10 Wild type Ethanol EE-SHT 20

No of errors

Fig. 16. Effects (number of stepping down
events in the testing trial) of
EE-SHT on memory retrieval
impaiment induced by 40% ethano!
in the step down test

Ethanol: mice orally treated with 40% ethanol

before 20 minutes on the testing trial.

EE-SHT 10, 20: 10, 20 mg/100 g EE-SHT

was orally given before 30 minutes on the

testing trial(n=12).

Data expressed as mean * S.E.

* 1 P<O.05, *+: P<0.01 vs control, # P<0.05, ##:

P<0.01 vs ethanol, Mann-Whitney’s U-test.

A wrol A g 71 A ¥ B

step through testol A WIhEE F714]
ZAHFig. 15). 10, 20 mg/100 g 5 7}
2 AEY 425 JddSHHYS step
down testoll A #E AFE 99 AA
ZAaNAI(Fig. 16), RPERE F7HIA
HFig. 17).

No of successful mice (%)
® 8

ol L \
Vi ype Ethanol EE-SHT 10

W\ type Ethanol EE-SHT 20

Fig. 17. Effects {percentage of mice not
stepping down in the testing trial) of
EE-SHT on memory retrieval
impairment induced by 40% ethanal
in the step down test

Ethanol: mice orally treated with 40% ethanol

before 20 minutes on the testing trial.

EE-SHT 19, 20: 10, 20 mg/100 g EE-SHT

was orally given before 30 minutes on the

testing trial(n=12).

*x: P<0.05 vs control, **: P<G.01 vs ecthanol,

chi--square test.
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T2 JAHez ¥ 2 CAR &8
BAFJ o (Fig. 18), £BE S
H¥ 10 mg/100 g2 RER AFe 3
A viAg ge] SMASY v e %
A28 BAFUNFig. 19). £85 A
SHitY 20 mg/100 g2 REHE 2%
= A% #fANA CAR(Fig, 18)%
SMA(Fig. 192 ZI&AZAT CAR,
UAR} #RZ dFde 99 e 9%
< FRA 2P

g~

CAR (%)
®

8

¢ 3

Fig.. 18. Effects (the mean values of CAR
(%) in the shuttle box tests) of
EE-SHT on rmemory registration in
conditioned avoidance tests

EE-SHT 10, 20: 10, 20 mg/100 g EE-SHT

was. orally giVen before 10 minutes on the

daily session(n=8).

it B WROIA CAR, UAR,
Z A%sh SMAY oM =T 4
B olRmm mED AF Ao|
A guE Aolst gsin

Fig. 19. Effects (the mean values of SMA in
the shuttle box tests) of EE-SHT on
memory registration in conditioned
aveidance tests

EE-SHT 10, 20: 10, 20 mg/100 g EE-SHT

was orally given before 10 minutes on the

daiiy “sessién(n=6).”

*  P<Q05, x+ P00l s

Mann-Whitney’s U-test.

control,

2) Lever press test

E B BERIAAM, 485 Jdadh
Mz EEY T dEIRg A%
AT gg CAR¥Y SMA F#X& Bxd
(Fig. 20, Fig. 21). 2&8l2 gz 2
< UARY #RZ A58 YUY &
& EIE EHolA CAR, SMA, UAR 1
g3 RZE d5e dRIH 48
SR EET T Alold 9v|
Ae Zol7t AR Table 1).



-0~ Widype

& EESHT

Fig. 20. Effects {the mean values of CAR (%)
in the jever press) of-EE=SHT on
memory registration in conditioned
avoidance tests

EE-SHT 10, 20: 10, 20 mg/100 g EE-SHT

was orailly given before 10 minutes on the

daily session(n=8).’

Table T.

A rre] A3 9 BF 719q) nAE 4F B

—O— Widtype
0 -o— EESHT10
—— EESHT 20
z)_
10 T T T ——
0 1 2 3 4 5 6 7 8

Fig. 21. Effects (the mean values of SMA in
the lever press) of EE-SHT on
memory registration in conditioned
avoidance tests

EE-SHT 10, 20: 10, 20 mg/100 g EE-SHT

was orally given before 10 minutes on the

daily session(n=6).

Effects of EE-SHT on memory retrieval process in active avoidance
performances
Treatmenit CAR (%) SMA(number of movemert)
PRE POST PRE POST
Shuttle box test
Wild type 76.35.2 79.4£2.1 36.2+4.3 38.36.2
EE-SHT 10 80.3x3.2 725x3.2 434451 26.316.1
EE-SHT 20 80.4x2.6 75.3+2.3 355+4.3 29.3+2.6
Lever press test
Wild type 64.413.3 73.65.7 65.3+4.6 87.7+13.1
EE-SHT 10 54.6+7.3 76.3£2.1 103.7+21.2 80.3+13.7
EE-SHT 20 62.515.2 68.56.2 123.3+164 76.7£11.2

PRE: Before shuttle box and lever press test.

POST: After shuttle box and lever press test.

EE-SHT 10, 20: 10, 20 ug/100 g EE-SHT was orally given(n=6).
Data expressed as meantS.E. Analysed by paired t-test.
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Table 11, Effects of EE-SHT on
pentobarbital-induced sleep

Sleeping -time .-
(minutes)
Saline 422443
Chlorpromazine, (2 mg/kg) 79.3+88™
EE-SHT 10 mg/100 g 49.7+6.2
EE-SHT 20 mg/100 g 56.8+5.3"

Pentobarbital (50 mg/kg. i.p.) was

administrated 15 minutes after

chlorpromazine (2 mg/kg, i/.p.) or EE-SHT

(10, 20 mg/100 g, p.o.) treatment(n=9).

* 1 P<0.05, *+ : P<0.01 vs Saline,
Student’s t-test.
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