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Effect of Memory-enhancing Herbal Extract (YMT_02) on Modulating
Pentraxin, PEP-19 and Transthyretin gene Expression in Rat Hippocampus
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The herbal extract(YMT_02) is a modified extracts from Yukmijihwang-tang(YMJ) to promote memory-enhancing.
The YMJ extracts has been widely used as replenishing yin and tonifying the kidneys herbal medicine for hundred

years ia Asian countries. The purpose of this study is to:

1) quantitatively evaluate the memory-enhancing effect of

YMT_02 by passive avoidance test, 2) statistical evaluation of candidate gene expression (pentraxin, PEP-19,

transthyretin) in rat hippocampus. The hippocampi of YMT_0O
purified. After synthesizing cDNA using oligo-dT primer, the
as follows : 1) passive avoidance test showed enhancing
pentraxin, that accelerate degenerating of neuronal cell, wa:

2 and control group were dissected and mRNA was further
cDNA were applied to Real Time PCR. The results were
memory retentin by YMT_02 treatment, 2) expression of
s significantly decreased, 3) the mRNA of genes that has

been known to be associated with protecting neuronal cell degeneration, such as PEP-19 and transthyretin, were
significantly increased upon YMT_02 treatment. From above results, the administration of YMT_02 which tonify the

function of Kidneys could enhance the ability of memory and

learning. In addition, the administration of YMT_02 enhance

memory retention through modulating particular gene (pentraxin, PEP-19, transthyretin) expressions in hippocampu

Key words : Yukmijihwang-tang, pentraxin, PEP-19, transthyretin, memory, learning, mRNA expression
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SoIABEI0 Yol 9 817 710 g4I PRE Hippocampus 29 Ho] SXHA} W) g 37

SAEE7/MYY FAZ 7195y glo] 2ol 8 &x9
Hippocampusoil Al WE3E 18,000719] SRHAES #45lo
w9 xlol7} Quirt i HoiZl £27749] |FAAESNA
AFES AFEDC (Neuronal
precursor)m, AAE S AA L #@R PEP-19 (Neuron-specific
protein PEP-19), AZMZ Ao 7[gIoz W
transthyretin'® Soll tisld B T8I 2B 7193 Beds)
o MY FHEA GEYS vHlmslkd ZAEY 70 s
e 718 g AAGI LU 7i7] RAAMl théi Tiee) 8
E OIESH EAF {94 ErP) BEdld, 8 dFolAE 471
9 3714 FAR YA E BAoE EAFORE BEM3INCT

ool MAks HEHAS tiEH gl Su|Xged 719
s &2 2371 U= WIAE JeIE sriAgerinide
o AYCZE ol FFY 7oyl I EISH F vy
Hippocampusoil 4] ZZ&3} pentraxin, PEP-19, transthyretin4
Al e oRnigld EFE R § A8dA
Realtime ReverseTranscription-Polymerase Chain Reaction 2}
% &0l 1 BAE RAEE HI16lL HippocampusoilAd
BodoleE FHEXE Boldd 719E 54 7180l e ARE ¢
710 ololl Bagl= Hlolrh

pentraxin pentraxin

JER T

1 AIEY AZE W &
1) |olX&g7mgt (YMT_02)

E Aol ALZ3 i A7) AIES A1 438 525
EEE Boviga sl A Malshud 2 RE] Al Eiol
Mo 2 A uighIEUE g4 01831 uigbii 418
AC BiEet AEE 1 g/mt SEE SFol ] Holn
24 232 AAGY] A5KA 10,000 x gollA] 1587 AAEE)
Z AJHAS MUk 022 m filterE EI])A AHEEIFCE

YMT_029) HPUl& W 87, 3482 Table 1.7} ZT)

==

o g ob 10 i

Table 1. Contents of YMT_02
Herbs Dose

Retrieval rate

WMWE Rehmanniae Radx Preparata (Korea) 1649 19.83%
1042F Lyci Fructus (Korea) 169 20.05%
W Dwscoreae Rhizoma (Korea) 8¢ 1022%
W Corni Fructus (Korea) 8¢ 4164%
BiR%F Poria (Korea) 49 1.11%
$#3% Moutan Cortex (Korea) 449 21.45%
Z 78 Alsmatis Rhizoma (Korea) 49 20.92%

Total 60 g

2) A]R9 5o

HYESSA 71984 dAlg) & 10897 8=
gas

FEEE Yokl 848 4FoH dlplen ag 71

2. BELd
1) 4BSE

UHEELS AZ 180 g A% Sprague-Dawley 7 3 &
F& MELA Bio Korea (241, $=2)ollA] 7i3ld dEd &2
ollA] 25U SR F 250-300 g2 AFol HRS Wl AHBSH
Rom, ATH 48 242 10nield wigsidck 234 18
AR (RIGAIR F213)4) thR)= &80 333519 AAREA
TE sipeH, A4 Wl 2EE 22 £2C, & 50 £10%
E RAGKIL 23t ©§9 FE 24z} 141U sIirt

2) &=4kA} (Passive avoidance box)

FEIuidEe s e =X GEMINI
Avoidance System (San Diego Instruments, USA)S] H& & H}
BOZ A7IE 60 em X 20 cn X 20 mE HABI T4
(Seoul, Korea)oll 4] H|Zt5lo] AMBBIRTE o} &Ak= oldd #e
HOR 3lo] Y 2719 F YR LA A2H F ie v
F= Holls 7tE, A2 ZH 10 @l DR #4l9) EFE #0]
Ao} QFtolixt ABIE Ei B 4 UA ST &S Yo %
ZollE 250 WOl LIEE A7E& ot 4ESE0] dojske ¥l
EANE BHE ZHoE & e vigols Wr1EHe 48
SE9 whitl) 718 4 AT Wil AN~ BE 018
o BRYAIE MASNL AC 7PHEY B EALN7)E )8
34 20 mel B71BAL 7K 4 YA SACH B35 P W)
U 258 Z7KIF)] Aol B Pol We YsnlE U 3
Balod 29l gHIE Ausiiden &5 W 239 42 4
O ot AEEEY fAXE ol BRI 5k 9%
ol o] 1 emd 22 9IEFY Fg vEUTH

3) Passive avoidance test
AL Da Cunhad W g S83IA AHBIACH
(1) & (Training session)

S 29 SOt AWENITH 4B AR 1A Foll 48

ES YSTFHUE w710 AT

@ 35 194 : SRR A& Wl EE AL SWHHES
Ngdt F UEESES nElZt B&L2E oM /XA 48
SES Ye B BEH2E oFL AlEt 5 YR
olSsH Frt. AESEO 5 YUOE oS5 180 £5
£ BigA 3 & AESES AUt o9 22 YiHe
HESie & o] JHECRE RIS 8 SaAlRrk

@ 85 29 A SRR FE Yol ES AL UESES
nel7t 202 Bl ARAIIH AEESES JHiE 2F
HoZ o]&sHH Bt ojuf FIVHES B & Yol vi=t
of AR W71BAFRE 01831 HESEQ ol 20
mAS M71BAE 5 £ 7HIIT A71EAE JKHAl 4 £ A
ol € FolFH UESE2 IHlE & Yoz o|S3A =
th ol AC 2 2& Yol A8l 23T MIIR=0l S
SEAIR

(2) 719 Z A} (Retention test)

719 HAks 29me] El50] Byt F, 24412 Foll AR
ch B4R ZE Yol E€ AL B /HES & delolid]

oft
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3. Realtime RT-PCR
1) Total RNAY) 27

HEEE EX0FA0 nXE S asleh) A6
IHAE AFESIA] = oHE thxol &4 FA) &7) Al A
Zol pheol ZW ENS Fo HWAY B UE
Hippocampus& A #|5kHd 200 ugS] Trizol solution (Invitrogen
Life Technologies, Rochville, USA)oll &0} -80ColA HEBIS]
7} FFAKS) protocolo] #F3HH total RNAE EZI5IRC)
Hippocampus ZZ]2 pellet pestleE 083l FA3]} IHCh
a2 8o 300 x£9] Trizol solutionS 71} 7P A
vortexdt & 4 2ol|4] 527F BRSAIZITE of 8ol THA] 100
9| chloroforme& FE715l 2 412 & U204 327} ¥RE2AIR
THE 4CollA] 12,000 xg& 1527 AL ECISIETE S4EHE A
& tubeol] £711 7)ol 250 2] IsopropanolS H7)151 10
E7 U204 BESAIZITIZE THA] 4TTollA] 12,000 Xg& 1583¢
A4 2EIBINCE AHUE A F pelletS 500 9] 75%
ethanolZ A&F & 4TolA] 7,500 X g 5823 A4l2e] 51
ot HEAS HAT F pelletS HEGHL 250 9] DEPC
(diethylpyrocabonate} Mgl &F/-4oll =] spectrophotometer
(DU500, Beckman Instruments Inc. Fullerton, USA)E &H&5ko]
0.25 pg/ 9] L7t HAH BIFC
2) cDNAZQ] £ (Reverse Transcription)
cDNAQ] BIHE& M-MLV  Reverse
Transcriptase (Invitrogen Life Technologies, Rochville, USA)&
o185k MZEALS] protocolol] F3lo] AATBIHATE 2 1gQ] total
RNASY 1.1 x£9] 10X DNase I Reaction buffer, 1 9] 1 U/ b
DNase I (Invitrogen Life Technologies, Rochville, USA)E &7}
gt & DEPC M2] E/4E ¥ol glao] 11 mol HA) 3t £
A 20]A] 15837t sl LEEJEA 28 DNAE FASIA
ol BFS % 1 w9l R8N g WE Eelsle] T Foll DNAV} &
OlUE=Al ER15H7] 216k PCR S ST 10wl 85y
o 1 u9} 05 yg/pt Oligo(dT)12-18 primer (Invitrogen Life
Technologies, Rochville, USA)E & 718t & 70ColA] 158 &0t
HHAIZ) & 414:5] EBol Wo] RNAY OJAFFAEE E01FAU
T} ¥H2 Mol 4 409) 5 first strand buffer, 1 4£9] 10 mM each
dNTPs, 2 ££9] 0.IM Dithiothreitol, 1 x£9] 200 U/ ut M-MLV
Reverse Transcriptase, 0.5 u09 40 U/ufl RNase inhibitor
(Invitrogen Life Technologies, Rochville, USA), 5.5 ¢ DEPC A
gl EFH4E HUBl AE RulE 20 w2 THEIL 37TolA] 60
27 viBlo] single strand cDNAE E3IICE ¥Hs0] B¢
HE3A 2 727CollA] 1587 iRl enzymeE B84 3} SKATL

Single  strand

3) Realtime PCR (Polymerase Chain Reaction) ¥}&

2710 o) QA LWL FPs) Askl Buw
cDNAE Realtime PCRE AAISIRCE 1 409 DNAo) 125 ut
9] 2x SYBR Green PCR Master Mix (Applied Biosystems,
Warrington, UK), Z}Z}t 1.5 £9] 5 1M sense, antisense primer
(Genotech co. Daejun, Korea), 85 w9 £F+E €0l 25 w7}
ZA Bt & Gene Amp 5700 Sequence Detection System (PE
Biosystems, Warrington, UK)ollA] PCRE}ICE PCR 2742 95T
oAl 1087} £/ % denaturationd} & 95C 15%, 62°C 4552 40
cycle YHE351TE.  GAPDH
dehydrogenase), Pentraxin (Neuronal pentraxin precursor),
PEP-19 (Neuronal specific protein PEP-19), transthyretin 35X}
9] primer sequence Table 29} Zc}

(Glyceraldehyde-3-phosphate

Table 2. Sequences of primer Used for Realtime PCR

Amplicon
Gene Primer sequence Size
(bp)

sense: 5-GGC ATG GAC TGT GGT CAT GA-8
GAPDH , , , 236
antisense: 5-TTC ACC ACC ATG GAG AAG GC-3

) sense: 5-AAG GAG GTT GTG TCC AGG TG-3
Pentraxin ) ) i 243
antisense: 5-ATG GAC CTG TGT GGA AGG AG-3

! sense:  5-CTC TGG TCA TCG CCA CTA CA
Transthyretin =~ , ) 185
antisense:  5-CCG AGT TGC TAA CAC GGT TT-3

pEP-19 sense:  5-ACC GTC CAT CCA GAA ATG AG-3 %0
antisense: 5-GAG GAA AAT CGT TGC AGA GG-¥

¢DNAE= 212} 1, 1/10, 1/1002 serial dilution§} & 2}
g i PCR 8l BIAUES ARBSIMck A 48
amplification¢} thresholdol] &%} Cycle number (CHHE 71FE2
2 standard curveg 1234 FHIIFIL 2 FHEAY] YU
GAPDHO] sz 0|23} normalizationd}irt PCR 4HE
9 BE & 6095C Aplolre 2%" signalg FEGKA
dissociation curveE ZM45)}I peak’} SHICIXE E0IGhe &)
# 2% agarose gelollA] band9] sizeE #1582 EM non-specific
PCR productL} primer dimer £0) $i=X& EQ185)%C)
4) A7N1EE

2% agarose gelojA] PCR RIS 5 wE loadingdhil 1%
TAE buffer (40 mM Tris, 20 mM acetate pH 8.1, 2 mM EDTA)ol]]
A1 100 volt, 308 =0t A7|EESH & Ethidium BromideE 34R
3] GEL-DOC (Photodoc system, Bio-Rad, USA)ollA] 2013153T).
5) Data®] Xz

PCR datai= GeneAmp 5700 software (PE Biosystems,
Warrington, UK)E 0]83dKd YT mean £SD.E FAI5I%
t}. EAXE]E SPSS 8.0 for windows (SPSS, Inc. USA)E 018
8l #E4E ZIe Mann-Whitney test, RT-PCR A&
Student T-test2 Z}Z} Mel51 oM, A3 HEA U plotting2
GraphicPad Prizm 3.02 (GraphicPad software, Inc. USA)E 0]
51T

N1 o
0o © H
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S0l o)t 817 7Iod 49 BEE Hippocampus 919 Sol SHA wilol it @

4925

1. 71958 E 71

YMT_027} 89 Ad7199] &7) HJol nixls gas
Lotr] Aol 8i& 24413t & 71 58 57 E 3 2 Fig.
13 2o} 8 23 25 349 A71A0) vigh 2ELE 7)|9Ee
BEM 25 »OE JI7|E FABHE A7) retention latency 7} A
i (n=10)0llAf 5687172402 F tEF (n=10)2] 238.1+7240
Zofl Bigl FALUA ZAc}(p=0.0026, Mann-Whitney test).

600+ okad

w ~ m
(=3 [=3 Q
¢ 2 ?

1

Retention latency (sec)
g
—

-

Qo

o
1

(=]

Control YMT_02

Fig. 1. The retention latency of passive avoidance response. The

reenton test was performed 24 h after ranng session. Control : group of rats without

any treatments (n=10), YMT__02 : group of rats adm:nsterd wth 400 mg/100g/day

of YMT__02 for 10days (n=10). Comparssons were made by usng Mann Whitney test,
 p(001 vs. respectve control group,

2. Realtime RT-PCR
UETH E2F 229 hippocampusoll4] total RNAE 2

215} cDNAE 84510 Realtime PCREICZH EF SXX}9)
LYY B e 33 2ok
1) GAPDH

242t9] RUAY UHAEE  normalizationd)y]  §15Hd

Internal control24 AFZE GAPDHS! dissociation curve$} 7}
3 ol SZF sampled) Gt 71£CF ARYE standard
curve Fig. 29} LT} Standard curveZ ZHHSH=t] A18F
data®d] MYEIARMZADT R2&= 0.994F LVERIA] standard
curves= HAETE AOE AFEHIUC) 2 standard curveE 7)

F2Z 3l B718H 7t sampled] MthiAE &2 Table 33} Zirh

A. Dissoctation curve of GAPDH B Standard Cunve of GAPDH

100~

00
R? = 0,994
Ct=-328" (con) + 2842

75
-
0 20

00e zz.sJ

28 M 0ol —rp

T T
60 (] 0 i1t 80 8 %0 % 0 1 9

Temperaturo °C} Concentraton of Templata flog)
Fig 2. Dissociation and Standard curve of GAPDH as internal
control A: After PCR reacton, the sgnal of fluorescence at every temperature from 60
0 93C were detected to confrm no non-specfic PCR product and prmer dmer. B:
Serally dluted cDNA (1, 1/10, 1/100) appled to PCR. The threshold cycle numbers (Ct)
of each concentrabon were used to make standard curve,

Table 3. Relative expression level of GAPDH

Control Expresg:gDﬁvel of YMT_ 02 Expresgt:golsvel of
Ct 185.25+ 1087 Y1 119731243
C2 250132314 Y2 216.16+17.14
C3 20320+:19.36 Y3 2477842151
C4 1972711224 Y4 22641+ 1985
C5 18349+ 1727 Y5 21876+ 1503
Ch 22521+19.04 Y6 21657+2150
C7 19300+ 1851 Y7 2430011997
C8 218181903 Y8 2281812503
C9 206672272 Y9 226371824
c10 2142442591 Y10 19474+ 1151

The relative expression levels of GAPDH were obtained according to standard curve.

2) Pentraxin

Pentraxin FAXlo] tidt Realtime PCR Z3} dissociation
curve®} standard curve= Fig. 31 ZT} Dissociation curve:=
nonspecific PCR productL} primer dimer®] 842 Qg A
HoiFn sTd Ct 419 HE3AEHZE D R2E= 099928 v

LX) standard curve= HAD RO F QIFHAJTH

A Dissociation curve of Pentraxin

R

Temperaturs {(°C)

32.5-‘

300

(13

254

B. Standard Curve of Pentraxin

R = 09002
Ct =136 fcon) + 0%

%90

T T T

0 t 2
Concentration of Template {log)

Fig 3. Dissociation and Standard curve of Pentraxin

Standard curveZ o8
A1l AUiEQ) k2 GAPDHY w3iEg o8

Bl ¥ 2 sample ¥ Pentraxin F7

S 0]’01 ‘/}'EQEJ*I

normalization8}3it} (Fig. 4). A FollA19] Pentraxin mRNAQ)
UHES i ool HIskd 1.968] RYEUA FHA LdEE AL
E UERTH (p<0.05).

150"
- l
o
oo
> §
33100
§~
33
F 44
§E s0d
b
w

0

Control

Fig 4. Expression level of Pentraxin FEach amounts of mRNA were

norma-lzed with respectve amount of GAPDH* :

- 687 -
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3) PEP-19
PEP-19 §X Xl th$t Realtime PCR Z3} dissociation
curve$} standard curve= Fig. 53 ZTC}. Dissociation curves
nonspecific PCR producti} primer dimer9] 842 QIYH AS
BoFEH sk Ct 419 HE3AEHZT R2= 0999%62 2 ot
Eh}A] standard curver A AT AFFHACE

A. Drssociation curve of PEP-19 B. Standard Curve of PEP-19

ID.O-I
' 25
‘ R =09068

78i Ct =-308* {oon) + 3067

300

“
0 s

a0 50

25 T 05 . . .
® 85 M 75 @ & 0 9% 2 1 3

Concentration of Template (log)

Temperature (°C)
Fig 5. Dissociation and Standard curve of PEP-19
Standard curveg 01835} A2 sample & PEP-19 SHA}
9 AtiEol o2 GAPDHO) WTE 0|83l LhE0 M
normalizationg}3C} (Fig. 6). 4@ Fo)A1S) PEP-19 mRNAS] ub
FYS hEFoll H1gkd 1.808) FOIMUA Lo B Hoz
LIERITE (p<0.05).

2004

150

Expression level of
mRNA / GAP
2

o
o
I

0

Control YMT_02
Fig 6. Expression level of PEP-19 Each amounts of mRNA were normalzed
wih respectve amount of GAPDH. * : p¢0.05 vs Control group
4) Transthyretin
Transthyretin 3 Xloll th$} Realtime PCR Z 1} dissociation
curve®} standard curves Fig. 73} 2T}

A. Dissociation curve of Transthyretin  B. Standard Curve of Transthyretin

320
R =035
65 Ct =-265° {con) + 253
25
&y O
15 25
| 2ok . —
W O& W s @ % % % ¢ ! 2
Temperature [°C) Concentration of Tempiate {log)

Fig 5. Dissociation and Standard curve of Transthyretin
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Dissociation curves nonspecific PCR productl} primer
dimer®] Y2 YUE A& HAFH kY Ct 4 H¥3)H
B4 R2E 099502 %2 LJERIA] standard curves H&SH A
2F AFHAUCH

Standard curveE 0]&5}0] P2 sample ¥ Transthyretin
FHEAY HiEQl 42 GAPDHY widte o188l Lhse
2 normalizationd}%3T} (Fig. 6). AEFoNA1Q] Transthyretin
mRNAQ] U2 thRTo] BI5l 22380 |FAGUA Lol
¥ AR UERITH (p<0.01).

2004

*k

150

Expression leve) of
mRNA / GAP
3
2

2]
o
1

0

Control YMT_02

Fig 6. Expression level of Transthyretin tach amounts of mANA were
normalized with respectve amount of GAPDH. * : p¢0.01 vs YMT__02! group
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o] HUEES Heks YR EA sl 3oz Z§H]
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Augol 1 7158 FASSIFCH.

EOIY YA71EY YA EFNOF AL AP EA
1% 5o 32 A8, ke BHEIE MY)E5S T3k Ao
o WAL B Bt 5 8 % B &, =%, s, %k Sol
B/15AE Yuisht. k3 B He UREL, B Be T
5, B 4511 B MESHS 7152 BOFA QN9 48,
EERE, £EO UHS AV AT & 4 AW, mat B
Hold (AR PP (BRAR) VoM B2 Be BolL

2 HRE HEA T B, TY BAE JI2 L Ty
=R UEAIAS welT QoMY ol 01710 HAISE
o 284 7147 22 Zalkich”. £ 59 QA9 250 o)
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2 YT T, Fl 5 E71 Bol ALES & )
VoM, (BEEEEE) PolAl olol tia) TS ‘&,
Zith EEFEY SERESHIS 0 ol FE 1dog
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Suix Yol odt 81 Jiid T3 BYE Hippocampus B2 Ho| FHAL Wil i @F

Au|Fta it 872 7199 WA NEL A, AEHE
ol thald “719 5ol 719 AT wiy)s, 2EQ
3 7199 3 oRIsHE AA)E, 719 e A3k Esl
B, X138 Aol ME 2 71HAE AR Haksle JEA)
7le AWE, BAGES AKAIIE 371500 ook &
o} 1L 3l 719 ol @] BE 2kzte) ggke &ha QIR
B 7192 Mk ESHoAE B AF71s0] 71E 595}
SHACh WEd B3t PEE BE 29t AR 7|HE 9
o8l QUECH WEA W= AY) 719E gnisit} S
Aol AejsloliAlE 719g siuiE 8E 719 Al 7R
ZHAY HBS BEICIL SINCE A HA= H55EA &
29 g3 #uEsle) 8 AREE Qe & 238 A6
o = HAE Ao HEsE o] oE JE(rdEH)S
@AM G7E0 Y2 AFEE Holth niRat RS A AY
ZE J19EN B BF3 AL Husidd 716 W T A5}
B A, & 022 watl. 13 7192 7I0A AL S5 T
ZH Ego] mz} 22719, Y71, 3717199 A iR E8
ZE UE $ ok 227192 N23E D v)sst AoZA 7
AIEQH gol YT} £ 0 & RgiA = 719o| 1, T 7188
B5glEo}l X7 ANAY 71908 see Esle A7)
o £07 HolEA oW HztwEm A)<kAlzlol &80 & oju)
Z o2 FEEQ 71Yoint. 717192 MY Yrldol= QA
ok ot} AFE Qlo] 471 JHsd 71908, RIEEES B
dld BEE MARCE ZABIH NABIL 8ol XA
o= Aglo] It SKATH?. ol2id 1719 His ol &
o} BHESI LHES AT e o) Ehie ST
2 B, ‘EWEOIZIL sl 719 Eaht ol Al EHol &
Mhe BIEA ©7150) 719 ouialm®), &7)716e ®)
Hot BEsl B “BEHEECE, ‘RE, "HETIAE,
“HYFMARR P 0l gkokd POk ARY 2ENEOH 2 Y
olHEIA S AI719E Yuiiil B 4 Uk wEkd o
717198 9alo] AFEH Y Alelolr Foixl AHE A
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