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ABSTRACT

The Analgesic Effects of Apitoxin and its Mechanism via JOR and Measuring
Expression of mRNA in Phospholipase and TPH using RT-PCR

Kwang-Ho Cho - Jae-Dong Lee - Dong-Suk Park
Byoung-Choul Ahn

Dept. of Acupuncture & Moxibustion
Oriental Medical College, KyungHee University

The purpose of this study is to .prove the analgesic effects of apitoxin and its
mechanism via jaw-opening reflex(JOR) and measuring expression of mRNA in
Phospholipase and Tryptophan hydroxylase(TPH) using RT-PCR.

The experiments were carried out on Sprague-Dawley rats(300-400g) and mastocytoma
(P-185 HTR) for JOR and RT-PCR, respectively. Rats anesthetized with thiopental
sodium (80mg/kg) were used in the Tooth Pulp stimulation induced JOR. The amplitude
of a digastric electromyogram (dEMG) was recorded during the stimulation at an
intensity of 15 times the threshold for JOR. Apitoxin used in this experiment was

diluted with normal saline by 1:1000. Apitoxin was injected intravenously into the test
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group while normal saline to the control group. However, it was injected directly into
the cell of mastocytoma. We referred to base sequence registered in Genbank in
designing primers for RT-PCR.

The results were as follows; (1)Compared with control group, analgesic effect started
to show right after Sprague-Dawely rats were treated with apitoxin(71.50£ 8.08). and
lasted for 50 minutes. (2)As a result of the experiment of RT-PCR, we witnessed
significant changes in the degree of expression of phospholipase or rate-limiting
enzyme in biosynthesis of prostaglandins with 10xg/m¢ apitoxin.(31.74+18.98%, P<0.05)
(3)As a result of the experiment of RT-PCR, we witnessed significant changes in the
degree of expression of TPH or rate-limiting enzyme in biosynthesis of serotonin with
10pg/me  apitoxin.(131.37£16.87%, P<0.05). These results suggest that 10ug/m¢ apitoxin
have the most analgesic effects.

This study showed that apitoxin has analgesic effects and held good for 50 minutes.
The injection of apitoxin has brought out changes in the degree of expression of
phospholipase and TPH. These results strongly suggest that analgesic mechanism by

apitoxin is closely related to prostaglandins and serotonin.

Keywords: apitoxin, pain, serotonin, TPH, phopholipase, prostaglandin, RT-PCR
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59 A7 AoAAN JHEMERE, tail
flick reflex(TFR),
jaw opening reflex(JOR) 5<] &2 reflex
EdEo] AHEE Yk 2 F tooth pulp
stimulation(TPS)& %3 JORL 559 7]
Aojv o8 AYF =L AN5FH HAHd
oJ3le] LA E HEF FAHE AdFsted
@o] S &3 g} HB

a8n H, 35 Jeage g3 4
T A serotonin(5-HT, 5-hydroxytrypta-
mine) 22BN ) == o of st
N7ARe2A2® B8l prostaglandin-
$'9] argrte wust ALY m Yok
&8 serotoning AYPAFse AAFTY A
28 Zul3le 49 tryptophan hydr-
oxylase(TPH)$} prostaglandinsE A3A
e I3 F A ES EZujs: A
¢l phospholipase®] @71AEe] &A1
FAAA F27 U8 A, ANFRELD

HvtL(reverse transferase

writhing syndrome,

polymerase
chain reaction; RT-PCR)& %39 A
AESH ZddA TPH9 phospholipase
o] A3lE AFEFo2M serotonin®lY pro
staglandins®} W3 & 53 & 4 91t} ¥27

olof Azae JORE §F<9 AX=Z Ao}
el NFaxs dFsn o1 AFA
€ Zolry] ¢l RT-PCRE o] &34
phospholipase®} TPH®¢ ZdALTE RHo}
5Zd] A= prostaglandins3 seroto-
tonin®] ®isE AYste [Fodng o
Q7)o BustE vlojt)

1. A8 ¢ Oy

D A=

O F=

A% 300-400g2] Sprague-dawley A HEtE
BREA A BE fSRGHERA, D
HR)Y BE SR FTIEEA AIA
B0 2592 HSALFE ALy A
2 EW3 HASA &= & 2612Tq
A A A3

@ %%

¥ 35 (apitoxin)2 microchipg ©] &3k A=A}

o GAZxZ He AFg AR, T

AZHBHLAY, DS AUE A
FAE QYA gl 1000012 34 s

0.1%9] #HES s AP AL A

Hzzeoze AuAdsE Agsan

31
T

KX
=2

2) 33

O 4d9EA A

% &2 Thiopental sodium(80mg/kg)S =
ZUE T3 etF@AA Y iy £y
& FA37] Astd Z1BHNES Al
st om, dA% wAFESE FAS7 A
3t 2S5 diFA A EdEATS A
%1% & thiopental sodium (10-15mg/kg/hr)

€ FYH=Z(infusion pump)E ©°]& 3}
A&z FYsA
Aee Aser zAHAAE ANAR
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(electricl heating pad)2 ©]-&3l 375T
2 FAAIZ, FENS =+ BB)TFE

AayggRes FIsdn

@ BAnRHFE

59 ¢ ¢ AB/AHA & Ao
tooth-pulp stimulationg %3l Bin K&
& fEAAY TUES B sE&
(labial gingival margin)o]l X3#§ =gz
Aol ImE FL F, €FE 02mE A Y
i AdE AUdANdE 77 35wk
(dental pulp cavity)¢te. 2 ¥t} |
Elfo] o3 Fdo] He RS Tr] Y3}
o] dental wax® HAAET H dental cement
2 nAsh

Bkl AP dudPdE AA AF7)
(electronic stimulator; Nihon Koden)d] &
Aste] AFEFEA S3& AL
o, AFZAL d9AT, EHE, A& 03
ms 2 ¥lE 05HzE st

Q@ 2AENE

FAOfHY FH_EHAM HEEE A3
o 2AEe 2718 259 AED FHE
Rt ZHET AFFHEE 342309 3B
7NE F, SAEY HRZHE FES F
date, TAx9 =] WAGE JFEHAS
B 713t ot

THEE AUALAE AFAFo] 7R
£ $& FHlEH(digastric stimulator) ]
AifE (anterior belly)oll 4tgisted 71&3t9

s M3s. 2000 -

c}.

32 FE7](DAM 80; Filter 10-1kk)E
7 A
(MP100WSW, BIOPAC Systems, Inc.)&
&l AFEH AAHUG

oM

Zd t}g, data acquistion system

Oscilloscope® ZAEE FFAIEA, HA2
S-S MAATE AFREE 99X AF
Zxz dAsa FE4d AFTAEE 93X

A3z 1582 A

ZAE /15 fY AIPES AT
FA1R2H3038 %$)e 7IEsAeH, 5
B 2 108F AZASS $AGHo=
# o 2AEY 27|

_?_
7t HRE Ao Fae] 4Ye APt

@ A Zu)F

Mastocytoma(P-185 HTR, $#ZNELF&
)] ] -2 10%  fetal
serum(FBS, GIBCO BRL)°] =34
Modified Eagle Medium
(DMEM, GIBCO BRL) &do)A 5% CO2,
95% &%, 37C7t FAEE ATwjRs] o)
A uigstAn, EFNS 2Unit w3y
t}.

bovine

Dulbecco’s
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® RNAFZ

RNAzoIB(Tel-Test, Inc.)& Ar&3le] o
< total RNA 5¢g3d DNaseI 1 unitg® %
i 37CAA 308 ¥-$AIZIF  phenol/
chloroform, 3M sodium acetate, 100%
ethanol, 70% ethanol(in DEPC-treated
water)& A2 AFEst IAAA AT

o] FAHE total RNAZ DEPC-treated
water2 £3jA1Z1t}2  spectrophotometer
2 260mmoll A A#sta -70Co] H#sto
A gl A8t

® cDNAZA

HAAEES-S Fu] " total RNA 2ugoll 3l
Fite FE 65TAA 10EEQt denatu-
rationA] 7] 1, o] denaturated total RNA 2
pgll 5p2 10mM dNTP mix, 1x£0dml
RNasin(20U0/u), 149 AMV  RTase
(2000/8), 10129 5XRT buffer (250mM
Tris-Cl, pH 8.3, 375mM KCl, 15mM
MgCI2)E 412 ©3 DEPC-treated water
€ 7Hety HF R0} 50p7t HEE 33
o}.

o] 30ute] ¥rg EFAE F 4L H 4
2C & FZAAM 6083 ¥vHEAIA first
strand cDNAE 34 stx, -20To X A3}
o Ao A& AT "

N

N

@ cDNA9 PCRZ=
Z 34 92 (polymerase chain reaction;
PCR)E PCR A&53}7)A(Perkin Elmer

p_}_..

fob

9600,USA)S A templateZ cDNA 548,
Taq polymerase 2 unit, 25mM dNTP 1
8, sense primer 10 pmole 1x, antisense
primer 10pmole 1g£, 10x buffer 3w 2 &
o]+ E HItetd F 0= dPed, 9
ACAA 587 13], 94ClA 30%, 58Tl
A 30x, 72TColA 3024 303 ¥kg-Al7)
i, 72CoA 583 13 A PFF 1.2%
9leo] FHAAM A7 FstAh

el EFEAZE glycelaldehyde
3-phosphate dehydregenase(GAPDH) A
2 ¢cDNAS] 4RE L WYoz FEL3
o] Phospho- lipase, TPH #Adx ¢3dA
=& BRI}

Z+7} o] primer= Genbankdl T3 971
M-S Faste] AZss 29, Phospholi-
pase A ztel 271+ 360bp, TPH FAA
o} =7l= 390bpE 3143 1, Phospholipase
9] sense primert 5-CAGCCTGCATGA
AGTCTGTCA-3'(21mer)$} antisense pri-
merv 5-GGTATGCTTGCTGTGACTGG
T-3'2lmer) & &A43 931, TPHE sens e
primer¥ 5-CACGGAAGAAGAGATTAA
GACCT-3'(23mer) ¢ antisense primer<
5-GCCAGGCCAATTTCTTGGGAGAA-3
'(23mer)2 ¥4 3

House keeping# 321 GAPDH 3=}k
+ 189bp=E 3R L1, sense primere 5°'-
GTCATCATCTCCGCCCCTTC-3' (20mer)
9} antisense primerv 5-GATGGCATGG
ACTGTGGTCA-3'(20mer)E 3} AR o).
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Genomic DNAY spliced mRNA7ZF 5%
He @48 BAs7] fdd Hox 170
9} introne] X g3tA At

EAAE

4YAHE= SPSSE olgdyem, mE
£3%L FI gL I T L2 AHmean=* stand-
ard error)2 YA, FAAL p<0.05
2 39 7 AEEne] AT E4 e
ANOVAS$} Student’s t-test AAE A4
3t Aot

. HERpEL

1. Tooth-pulp stimulation®] ¢ol&] f3d=
otolBZIHAE g ¥me &3}

Tooth-pulp stimulation(%?:lz}‘:%,. B,

A4 03ms 2 ¥WX 05Hz)o] 93 HxEd
JORAA AejAds FUFY JolmE
Axe Wgte FYFA 93931223, 10%
F 99.36+3.73, 208F 94.071+4.48, 30¥ %
02781196, 40&% 98.191+493, S0EF
83.45+2.94, 60¥% 101317862 hepyt
o BHFATAA FAFA 71.50£8.08,
10®% 64.27%£6.41, 208 % 72.66%=7.80, 30
¥ 75171587, 408 F 74.36+7.33, 50%
% 81.09t6.798 YElY gz ¥y
o3 (P<0.05) AFaEArr AAHHUD
(table 1)

Table 1 Effects of Bee venom injection on
the Amplitude of a Digastric Electro-
myogram(dEMG) induced by Tooth Pulp

Stimulation

contr{f 0 | 10 { 20 | 30 | 40 | 50 .
min

99.83193.93{99.36|94.07{92.78198.19|88.45101.3
Nl szl x] ]«

s * x T T x x x

2622231373 14.48|1.9 493|294 |7.86

101.8171.50{64.27|72.66}75.17174.36|81.09{91.74
3+ | + |+ |+ | £ | + 1+ ]+

1.97 18.08+6.41* | 7.80*|5.87|7.33%6.79* | 7.68

a) : Mean * Standard error
* P <005

NS:normal saline(0.1mé/rat) was injected

2. RT-PCR< ©]-£3} Phospholipase mRNA
Ao gigt e a7

Mastocytoma(P-185 HTR, dFMEFL
33)2 RT-PCR7IHE& ©]&3t Prostag
landins A¥A &5AFE4AQ Phospho
lipaseq] mRNA ZHAEE ZAZAT 10
WA NLFLE 100%2 A 9 100pg/me
e FANA 93.75%10.42%, 10ug/miikis
)= 31.74118.98%, 1lpg/miid 3 =
S Zol 4 12098+ 24.46%2 UERY 108/
mgFA o] WExTd nistq HolF
(P<0.05) A& E A} (table 2)
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Table 2 The Effect of Bee Venom on the
Representation of Phospholipase mRNA by
RT-PCR in P-185 cell

Group 0.D(%)
Control " 100
A 93.75+0.42”
B 31.74%18.98+
C 120.98+24.46

a) : Mean * Standard error

* P <0.05

Control : treated group with normal saline 1018
A  treated group with Bee Venom 100ug/mé
B : treated group with Bee Venom 10ug/m¢

C : treated group with Bee Venom 1ug/mé

3. RT-PCR€ ©]&3% TPH mRNA 2@l
e #Hel &3t

Mastocytoma(P-185 HTR, $FAEFS
g)E RT-PCR7IHE ©]8&3t4 Serotonin
AEY &&5ATESQY TPHSY mRNA %
EA=E AEEFS 0pmAdRddsrE
100%2 S W 100ug/meiE3E A 2] Fol A
88.60+4.71%, 10us/miid7E A 2] Fol A 131.37
+16.87%, lpg/mgEAETAA 86.07%
855%% el 10pg/miEEA ]l iz
Tl wste fo3(P<0.05) F7HE E4A
t}.(table 3)

o -

fob

Table 3 The Effect of Bee Venom on the
Representation of TPH mRNA by RT-PCR
in P-185 cell

Group 0.D(%)
Control 100
A 88604717
B . 13137+ 16.87+
C 86.07+855

a) : Mean * Standard error

* 1 P <0.05

Control . treated group with normal saline 10x8
A : treated group with Bee Venom 100ug/mé

B : treated group with Bee Venom 10ug/mé

C : treated group with Bee Venom 1pg/me

V. % %

MEIHE BEHES Lo FAFSHA B
Hol SolZdd 9% A&
€ FA AYA s ol&F HEHEKS
I A48 peptides, enzymes, nonpep-
tide componentsS2 2 FAHO =0

kol
)
pLe)
®

e

peptides©l] & mellitin, apamin, MCD pepti

 de, adolapin, enzymes®l¥ hyaluronidase,

phospholipase A2, nonpeptide components
o] = histamine, dopamine, noradrenaline
19202 o1 )}

BHEES BC 200087 o|lJE wHSyF
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- DIt ss X, H3d 12,

2 FA49 dHolYg F&

A ue ARYE 71S0] Folsleh
el Hxeo 7152 7idAd 1689
of WAL F3 FA viSE 33T HAA
19730 ZEd ngEo o] BHEIY 2
di7h Adgled golud /e % FE& 9
43t #%HBS AFstn AFE T 79
sdden, #7e BIGAY WFAE
ANzs7] 98 22 AIAG"
EAHQ dFE 1747 vgdgd= A
Swanmerdamol] 2} 3jAl Al ZHE 21,1858
Jd X290 Desjardins’}t FUlEl2A A3
of S8atlx, 1870dd 9= Dr.
Rucumkis®] “%#< RA 2 Goutell Wgh
23", 18833 Dr. Philpe “%33 RAY
Eolz #A dig 23”2 19103 Terc
P.o] “¥3o] FulelE: 2 Goutd "IA=
29 5 F2 HuH2Y 5% F #4449
of g &I AFZ ATVt BAFHH
1968 Habermam E°] ##Ee] A& &
Eit 1 R

Eg Chens2 #¥#E AARTUE bee
venom peptideZ} %%, $i5E, BIE Sl
A o 2570 1* Chang YH%% A44d
o B 2% ANFYEP

T35 AT JdolNd  EEBREERH,
TFR, writhing syndrome, 24 %%, JOR
5o gy mdso] AgHm gom?
538 e FAHYYERE 07%
AP A G NS 02m/20g% BN F
A3tE YH 5% formalin® 0.1mé/ratE A

S3 M3=. 2000 -

KRB 3l stFAtet= ¥, micro-
crystalline sodium urateE REREFRALAN =
S Zvzh 02cc¥ 29nAo = 28 AA
2odse ¥5o] Yo AT FAAR
2F 2o 23 writhing syndrome®)
3] 4, randallsellito, @ %<& o83l %
¥ A ZHpaw lick time)®d E&A|ZH
(escape time)2.2 JEL A5 E4H
R, ImE 2 EFe  cathecholamine,
serotonins 9] JEEHE 3 VTS &
RAstE w5 dn?
E AYoME JORE 55 ARE AR
stded, ngoly Atgdd ddME F=
of o3 AgHE AF/ XA ¥ =
2 9louy® ratol = EnstrandSo1® X
FAAXNAE JORL FEA3:  inferior
alveolar nerve®] AAAE JOReol %
=2 e HE =% ratolA9 JOR %
dEd A Asjs deEyaes”?
Pajot 52 &3S AT A4 &4d o
HHAE  EAAZIE  HED?  aAw
Rajaonas 2" H]& #=o] pulpal nervedl
IAHA A FTF HAFAdeEAM=
fe&stn APsdd. AA AF B
22 A3o] JORS ARE o]lFojxji 9]
q_.ﬁ)lS)Sl)
Serotonin® A+FS& T7HAAF enter
amin®} FJFF2Lo] A= serotoninl
2 Bgdrt 195139 5-hydroxytryptami-
negd L= enteramine©]

5-hydroxytryptophan®] Y3 thA}lE 2 o]

serotonin ¥}t
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g g,
I AF ZHF CNSoAM= EAH
o] HEug M2 g8 FEE EA3e
Aol waA ARAALEZR JAsA H
Atk Serotonin® 90%c°)de] I3 ute]
enterochromaffin celloll 31 I ol¢jo] ¥
b HFoHE FA Y FdoME i
FolA FolES gl F4THL Sl
BAANAA AA

T.'.!
ANREY BEAY HAT 3

=3
AU
4z

o A chs
gkl 71 Ao 98l amineg F=F, ARt

20
U

31 9t} Serotonine serotonings 4173
2Adz A AR, E¥EE serotoninZl
AR MEAE FEF YT HIY
raphe¥ M &4 Ut} Serotonine o

9 A AN 4L e ez ¢

A da oivl® o @e AW d#ol
2 ZAolt}. HolA serotoninAl AAL 7
B oS4 A8 Az, 5, gz
2 FE 59 gEFd Jsd s 9
A3 4oy e AU BT F
Fo wEZaAe sty MEECYAY A
2de 239 ALE AT A

32
BN
&
E
3
3
x

TPHE serotonin A§Ade &&5AT &
4olt}. p-chlorphenyalanine] TPHE <
90% 7t A A=Al
Aled 54z A8 ofF A&se HA
2349k, 19 6-fluorotryptophan, p—chlo
ropetamines-¢] TPHH AE &3 serotonin

AEAE dAste g2 ATHR Yo

A3t serotonin levelS-

serotonin®] 71%5& #H7ist=dd  TPH
geneS AHEE ¢ Y. AT FFAH
Ae ¥& ¥52 U3 TPH mRNA
levels9] ZFAo] oj&-geo] &€l & &
o] ribonuclease protection assayS %
ZA9] 3olA pooling of 5-10 dissected
brainstemse] €23l 7lgx ozFl
ANk 19883 AHFe2 TPH mRNA
levels® competitive RT-PCR& ©] &34
237 AR o] R o7 WHA O
& 8o] Zolx T gt} WIB®

eicosanoid +& 2 o]
t}. Eicosanoid7t & =7] #AsiA+= A A
arachidonate”’} phospholipase A2(PLA2)$}
e 1) =E o4 ALEHER
3 wWAA2RYH f8 £ olFHY
oF %t} PLA2d® 4743 PLAZ(cardiac
PLA2 : cPLA2), AlX£23 PLA2(cytosolic
PLA2), #u]d PLAZ2(secretory PLA2)%
Aoz AR £2F7F AT cPLA2=
O g ZES Bew A K
MEAY PLA29 ¥u]y PLA2E Za9
ZAoln, arachidonate® ol © 34
9)3tA B gt cPLA2E B Xuduisa

(lipopolysaccharide endotoxin), &% AA]

-—

Arachidonic acid+

AZH(tumor necrosis factor) ¥ EEEFIA
23 A9 AH(mitogenic growth factor) &3t
Ze 2AS Jd8) BA AsEH. o
o} & AAEC 93] WA phospholipase
Co E28Aol Z7sHA =Hd ZadE4
A gt g4 3519} MAP kinaseoll 9% <14k
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5171 dojun] oo o] cPLA29 &43%
7} olFojxttm AZtect. arachidonates

o] 9]¢ phospholipase C¢}t diglyceride A
W Bagie BEggd dgiMxz 3
g 4 gt} o]8 g lipaseEs ALAF=ZE
corticosteroids®} 22 2HZo|=A 9
2o o3 gAgt”

o] 9} 7+o] Phospholipase”’} Prostaglandins
o Aol wAst=u® RT-PCRel 93
Bis #2328 4 9g”

I F§2 PGE, F, A, B5o] sled 4
<

A g 3, 53 59 39

%

o

< #$AA7|H, PGFsE 71#A HIEZE
#2711 PGEsE 7|#A FE&2& olg
AN 23 PGIE 4% &3 At
o PG El, E2, Al 9413 EH] ¢} pepsin
FHE A9AAA 2 TS B33 PGEL,
PGF2: 483 A3FF 280l glo] 4
z2xoz olfgutt® 9] prostaglandins
S APz AGEZZ FA{IATUIEGE
cAMPE TiZAAZ 3o ABZAHREE
Jeozittm 23A Yt? aAz; T3
31 o] A& pain endingsoll %X (sensitivi-
ty)2 F7HAA & ® AHAoR FTEAT
Ae g |
19833 Kary Mulliss PCRE 273}
19933 x=wWstEdS Wkl O F Saiki
352 Thermus aquaticus@h= 23] Ale
nj BB A FZ%3 polymeraseE DNA
polymerase 1 thAlel A}&3t¢ct. o] =AY

S AN 1259 L2NA FEsER O
polymerase® A] 72% o}l TojA I}
A=A 3 FAHL 94X F& Aol
d2ig AAddAFe] FFNA Y2 w0l
¢}, ©] Tag. polymerased A&o=2
PCR2 specificity, yield,
fidelitys =€ WolM 958 $4& 7tA
< F YT 1 SEEAE FEdE ¥
7171 A&tk o] Tag. polymerases
1993'3 ScienceA ol €3} The Molecule of
the Year® A7 5§} 3739390

AR Fg FFEr] AT WHe=EE
AY, =4 E 2" (Southern, Northern
blotting)§¢]t} RNase BEEAy o] F=2
o531 . o] WUELS B %9 A
g7 Hadzn L8Azke] Zn FHAo] o
HY dF NBEE FAA A o
t}. PCRE L ¢ H& g SER/FHA
ZEZ A7 gEo PCRel 4% S F+=
2T AL W Yg3M: HF FTFH
ALY Gl E Aol E FA HA A
A o o]&Hy] oYY ==
Fetuzx st BFHAAG ¢+ T 4
= YR X FA(internal standard)S 7
A48t PCRYS AFZ Wygoz olf
3 4 k. & Z2 PCRAIE A (primer) &
AAF FE9 FX FHAY 4P v=
2 34d P BEEARE 2L FERAA
37 PCRE AldstE S+ 598 43¢
e wodM HAAHOZ FEZaA e 3
zxoz ZtZte] PCRAME S&& A&

sensitivity,

M ol

>

9
!
&

3

A

i)

off
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o) wigste] MgsA A
RT-PCR& o] &3 mRNAS AZAA 7}
Z EAZE HEe AL RNAARUYY
genomic DNA 2 dolt}. AR AMEEH 1 g
t A X RNAE ¥ ¥H(guanidinium thiocyan
ate/acid phenol: chloroform %, CsCl F
AL 53 2QAEUY )L Ui o=
A X9 genomic DNAZ} RNAAIEC 24
5}7] uidolt}, PCRE GAAISoA T
A" cDNAS genomic DNAE FH3dtdo
ZEZ3 F Q7] gFo cDNAE A3 3
237l JEojzrt ol2ld o] 2 RNAA
gol e DNALE S Sdlo stedl o
3} 22 37kA Hge]l Atk

AAE oligo d(T) AZvtEIYIE 3}
o ¥ RNAE #Zde ol& HAA

¢

dl-g ol o]g3le Rojtl

E7A= RNAAIEZE DNase 1 22 A3}
= Rolth

A e PCR¥Sol A5+ primerg o

g W Zzog dEdqia Y
genomic DNAY introng EH3IEEF ot
et}

EAYAE genomic DNA 298 WA
3t7] 98t RNAAEE DNase [ 22 A
281 genomic DNAQ intrond A%
v 23 A A

B3R A 0D 2609 e o=
239 FAxY Fe AAEH Aozt A
o] A PCRY o3 AIY HFuAd
& AA FEE BtGHA RIe FAF7t

-

fob

glth. 1822 B -actin®] Y glycelaldehy-
de 3-phosphate dehydregenase(GAPDH)
HAA 2L House keeping§FAAE 2
Hog AFse nAY Fey’ £ 4
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