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ABSTRACT

Effects of geagibokrounghwan (HEFFZH) on superoxide dismutase gene expression in

experimental mouse fed cholesterol
Yun-Pyo Hong, Sung-Hyun Ro

Geagibokrounghwan (EER{ZEZA) has long been used to cure human diseases such as
vascular and blood disorders. However, .it is still unkown on its action mechanism,
physiolosical and biochemical meaning. Thus, many attempts were tried to show the scientific
background covering the above mentioned mechanism. The effect of Geagibokrounghwan,
which was known to date, as follow; effective circulation of body blood system, proliferation
of leucocytes and antioxidative action. In this study, we have applied the Geagibokrounghwan
administration and feed to mouse, to see effects on the expression of superoxide dismutase
(SOD) mRNA as antioxidative agent and oxygen radical scavenger. Total RNAs including
mRNA have been isolated from liver and white blood cells after mice were fed with
cholesterol in high dose. Also, in a separate group, the cholesterol-administrated mice were fed
with Geagibokrounghwan to see the effects on SOD transcription. and then reverse
transcriptase-polymerase chain reaction (RT-PCR) wusion each primer set (SOD-F;
GATGAAAGCGGTGT-3'; SOD-R; 5~-CCTGTGGAGTGATT-3') were performed to trace the
amounts of mRNA. SOD mRNA was specifically expressed in Geagibokrounghwan-fed mice at
2 weeks after treatment, however, gradually reduced after 4 weeks. These results indicate that

Geagibokrounghwan is highly applicable in treatment of the above mentioned human diseases.

« F2E wolY 4B
e AT Fo Ao Bzt

- 215 -



I. #

%

HERESAL B BHE) "o, Y
Hzx2 K9 o B BWEKSI 5 &
Hole Aoz —% BHAGLYY, @an
W zozr BIHYAH, FAd o 289
#Re AEdgn gt

AFL BB KBS HFHE B 28] 59
Foz TAHEC, HEHE BIFME, BISHEE,
PBLRS R, KFe FKBR BRBEOSH,
RS BB, EmAGESE, koS EHihm
iR, EREESIE, 183 S FmEH,
Bk, MEKSE Ao o
s 98 e Al S WEe Kas)
93 HEz 4= a Qo
A4Hoz:= Y, WT, |k AP
, B9l 222y, ﬁlﬁ}%ﬂa 2AYE, AZ
g, AZEF, dA28A, 17, gy, g
Fuerd, 2¥Y, HBml m\ﬁﬁ,ﬁ, AR
2 mB®E S A dy $8d:
I;}_233233,39414246)

EREE ALY 4¥3 d3= ol”"e} 3o
BmFEE WAE 9% padyn, P
Endotoxin®. 2 FEH M vixe= gEgs,
30 2% A7 24Fgo] B RIE Y
o, 8 e FEHLEA ANE 9Fe
Bastgen, A% A¥x FEmAl vx=
4E¢e Rustyct
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1) % #
Aae HBEHE' Ziaded & H u
£33 2o gow g

& HEK % A(Geagibokrounghwan)

o o g 9 ra g

¥ & Cimamomum cassia 12.0g

¥ %  Poria cocos 12.0g
¥Sf1s  Paeonia suffruticose 12.0g

Zj #&  Paeonia lactiflora 12.0g

Bk 1=  Prunus persica 12.0g

F ¥ 60.0g

2) % #

AFFTES AT =AM A AF

5~7F7d AAT AF 30g e Balb C
mouseE E o AMFAHA v|B F ALE3H
o A5 22X 20C U9, 5= 55~60%
2 fAstx light dark cycleo] 12417 @912
ZH97A) & F, v$28 18 A5 B& A
gelol FF3d

3) Al A 717)

TaKaRa CatrimoxTM-14 RNA Isolation Kit
Ver 211 (TAKARA SHUZO CO. LTD),
TaKaRa RNA LA PCR Kit (AMV) Ver 11
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(TAKARA SHUZO CO. LTD.)<& TAKARAAL
Agaroset SigmaAl, Cholesterol® KokusanA},
Olive Oil2 ShinyoAllld 7l AMLsige
o, 4 AM8-& 7171& DNA Thermal Cycler
480 (Perkin-Elmer)-& AH&3}c}.
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EFEE 798t A&

2. K &
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BB AL 20
e e e
el % @ ¥
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(1200g) #o 3uizge =
100“C°ﬂ*1 3A1ZE Fet 13
KSR 222 850cc

2) E29 Hx
AEFES M & (A2 N2 AED)
22 YFAY FATL weag 13
=€ AFRel I}, dEzFL nYPAL
8 lkg% Cholesterol 5g< Olive Oil 200mil
o LYPAIRS} FIE Ao 197 X F
%3'—]- Cholesterol LPAIRE AIstgle] 8F7
F3HA 4, 6, 7, 8F 4z HHsY) A
félif% E3 Cholesterol 313AIEE A|3glo]
ERESEAS 19 1vtdd
20ccH 477 SEAIIEA 1, 2, 459 Zz

SR S
TEH Z

3) gUo2RE| 9 RNAE2]

Total RNAY TaKaRa CatrimoxTM-14 RNA
Isolation Kit Ver 211(TAKARA SHUZO CO,
LTD.)S A3t npe-2o HAozHE s}
At

o258 A7l F BFoA AL AF s
o CatrimoxTM-147} E°1¢lE 15ml effendorf
tubedl] #7181, oju samplee HNo] Fojulz)

7] Aol whe] iojFoof ), oA 1080
2 AT F 15000 X golA 5EFG A
3t A5 AL B FHFFE pelleto] BojA A
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A7kee] voltex mixer® ol &8k 1523 23] 4
Azt & HolFEATh Al 15000 X gollA] 5%
T Ad4EE FF AL YT pelletd
70% ethanol(in full name DEPC H:0)82 ZAA
#AA A3 Speed vac. & )83t pellete
&3] ARMNZ F 01% DEPC/F E0lEs =5
2 RNAE &3 AA)

7Fe3td viE g Age o] &sla 187
% do= ~0CAN BEste] A3t

4) ATAL 'L (Reverse Transcriptase)
£ 0|88 mMRNAZSRE cDNA2 #4(Fig 1)

vhg-22] goo2RE Feld RNAE TaKaRa
RNA PCR Kit (AMV) Ver 1.1 (TAKARA SHUZO
CO, LTD.)E AH&3le] cDNAE =gt o) A}
2% reverse transcription solution® 1 X PCR
bufferel] 5mM MgCl2, 1mM dNTP, 50pM random
9 mer, lunit/x¢ RNase inhibitor, 0.2unit/zf reverse
transcriptase®t ¥-21¥ RNA (< 1pg total RNA)S
Z A AF Fu7t 0t 922 sk ukg
THES F AL F A 942G oy,
30Tl Al 108, 42°Coll Al 308, 99Tl A 5%,5C
oA 5E3F FobFUh old YAHE cDNAE =
Al PCRAQo] Algstgon 3o ¢DNAE
-70Co Bastdo).

5) Genebank searchol 2|8t SODR|XA}
HEE primer M=

2 A¥d A8} ul$29  Superoxide
Dismutase (SOD)¢] §#x HRBE Genebank
database system& ©|-83}9 #1332 Designdt
Z} primer® TAKARAAHJapan)ol ]3] stod )
28t tH(Table 1). A &9  primer® 15ml
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effendorf tubedl| 10 pmole ¥ £ & 3|4 253}
-20Coll ¥F BAEAA ALgERT

Table 1. Primer sequences used for the

detection of gene expression

Primer name Oligonucleotide sequence

SOD-F
SOD-R

5'-GATGAAAGCGGTGT-3’
5'-CCTGTGGAGTGATT-3'

4 @ % 9lon gene construction® 93}

F : Forward (sense primer),
R : Reverse (antisense primer)

6) Reverse transcription polymerase
chain reaction (RT-PCR) ¥ M7|HE

SODY #AA HHEFE A7) A3
RT-PCRY & ol&3tqlen, AXd dd
mRNAS B 8w olvet HFHY
¥4 = RT-PCR Ho| o]&=1 3ot

mRNAS g4e EXYR{AxY 4d 2 75
& afHor BAY £ Qe WHoezm of
g3 glev] "EASEZ Northern blots 2B7}F
2 Sio] wel £43tn lvh. 22y PCRo]
=¥ o24 mRNAY $&& 2o w23 3
gatA BHg8 F A HHueH,
RT-PCRo]2+ 3tH(Fig. 2). RT-PCRS =LA
reverse transcriptase®l 2%t QAL YDA
Taq DNA polymerasedll ¢}3 PCR9 |44l
5 #HA ue FPEH, ojf ALHE
primer®] FHol wek AskA Wye=z s
F ok AWsA WP total RNAY 3
(antisense) gene-specific primerE Al&-314
cDNAE vtE 3, oldl 5 (sense) primergE
7}vsle] PCRE A Pste Aolch, iAo AW

ol &

7 98 oligo(dT) primer E%+& random
hexamerg ©]|&3t9 total mRNAE cDNAZ

AgA 713, oldl & %9 gene-specific primer

of &% PCRE APA7|A €. FZE
¢cDNA¥ KE agarose gelddlA d4s
DNA #Z71¢ vuge=zx #4T + e
ethidium bromide (EtBr) Q4REo] e
ARLde 58 BT £ It ojg}
7l 5%¥ cDNAT Restriction digestion
hybridization, DNA sequencing S 3|

o

’

Ay fr owe o o

29& 7985

7]l A= random 9 meref <§ cDNAS9
@3 of cDNAE 71d DNAZ SODY #A
AXE Ad DNA ZHE& $E3& RT-PCRS
AAgH o (Fig D).

o929 YAozRE Ezl®d RNAE reverse
transcriptase® 7}A 1 cDNAE THERed, PCR
2 TaKaRa RNA LA PCR Kit (AMV) Ver 1.1
(TAKARA SHUZO CO., LTD.)& AH&-3to] A A3

| oluf A}-2-9 primere] ¥71WEL & 2}
Sense primer(SOD-F) = 5'-GATGAAAGCGGTGT-3'
ol 1, antisense primer (SOD-R)=
5'-CCTGTGGAGTGATT-3'¢]t}. RT-PCRre-
action mixturet- 1 X PCR buffer, 1.5 mM Mgcl2,
25units/1004 Tag polymerase, Sense prifner
(SOD-F), antisense primer (SOD-R), 7149 cDNA
g Ao HFF 97 207t HES FF mineral
oil #4&S H7k3ld PCRE AA &t

PCR%Z %2 PCR machine (DNA thermal
cycler 480, Perkin-Elmer)& ©|£3le] 94T
A 582t denaturing, 94Tl A 18, 50Tl A 1
E aglm 72CelA 28e2 39 50 cycleZ
whG A Z T

A8 PCR product 15429 3pLe] 6 X gel
loading buffer& #7}8t3 1% agarose gel’dol
A DNA Molecular Weight Marker X(0.07-
12.2kb)sF 7 100VE 3080 A7 9FA7
% ethidium bromide z}z} o)
cDNAES #3313 th.

staning e =

- 218 -



mRNA

cDNA

5 primer

€ ——

“

AAAA

3’ primer

Fig. 1. Random priming method.
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m # X

RAAET BEESA 19 S8 usad
SOD #34 Ld%

AT w29 A ohg2d ERES
H FEES 197 §8A2 w29 53
A zZtd dAe AqFHHA RT-PCRE 4
A8t & 1% agarose gel AoA A7QAE 5
of AT A 7] vpg-2e digk SOD
FAAY ddol A9 HlzIA RAH
t}.(Fig 3)

o] An2¥E B2 EREFA 1
d &8 vs2g uEPSd FL vhe2u
EBREAS 197 84 whe2dA e
SOD fAA &3] FFL v ¥t}

Cholesterol o) 45, 65, 7, 8F op$-2
9] SOD #3Az A%

Cholesterolg Z+Zt 4%, 65, 75, 85 %<t
2ol gt vle2o] FFAA AFHT Aoz
RT-PCRE& AA& ¥ 1% agarose gel 3l
A A7IFEsd gdd A7 SODY &4
2 FEL B ¢ . (Fig 4, 5,6, 7)
olA o2 wol Cholesterold 4FA 8FF
a$2E SOD 34 #dE 9
AAFIT Yol nALHGHH= SODHF
AApde ggo] ASS AT 5 AT

o FF3

Cholesterol 59 6F% HEEHEFN &8 1
F, 2%, 439 ul$-29] SODHAA EEs.
Cholesterold} o] 6FF HEREKFIE 17, 2
F,4FL 8N vhg-29 FFAAA AFH
& FYHdog RT-PCRE AANIFE 1%
agarose gel AolA #A719Fsto &A% A
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3#H Cholesterol 2o} 6FF HEEKEAS
2577 &89 v zdAE 1530 S8A13
€4 Bt SOD #dxe #dol o dA
A YeldS AT & Mo, EKEK
EHE A 257 o] &AM vhg29 F
$ 2578 847 A$H SOD #AAE
2de AAYES ¢ F UJ (Fig 7)
ojJAoR Rol EHKKERS 8L Chole-
sterolZ ¢ AF TAHA &F SOD #
Ax o] =g HE HE U UYL
Y, EREFH FAAdH= SOD #3A
ddo) J3Fe FA g AoZ gt

Fig.3. Detection of SOD gene expression by

RT-PCR in normal group and mouse fed
geagibokrounghwan for 1 day.

Lane

1. Molecular size marker.
2. Normal serum as control.
3. Mouse fed geagibokrounghwan for 1 day.



Fig. 4.

Lane 1.

Fig. 6.

Lane 1.

Detection of SOD gene expression by
RT-PCR in mouse fed cholesterol for 4
weeks.

Molecular size marker.

2-3. Mouse fed basal diet containing 0.5%
of cholesterol for 4 weeks.

Detection of SOD gene expression by
RT-PCR in mouse fed cholesterol for 7
weeks and fed geagibokrounghwan for 1
week after fed cholesterol for 6 weeks.
Molecular size marker.

. Mouse fed basal diet containing 0.5% of

cholesterol for 7 weeks.

. Mouse fed geagibokrownghwan for 1 week

after fed cholesterol for 6 weeks.

Fig:5. Detection of SOD gene expression by
RT-PCR in mouse fed cholesterol for 6
weeks.

Lane 1. Molecular size marker.

2-3. Mouse fed basal diet containing 0.5%
of cholesterol for 6 weeks.

Fig 7. Detetcion of SOD gene expression by
RT-PCR in mouse fed cholesterol for 8
weeks and fed geagibokrounghwan for 2,
4weeks after fed cholesterol for 6 weeks.
Lane 1. Molecular size marker.
2. Mouse fed basal diet containing 0.5% of
cholesterol for 8 weeks.
3. Mouse fed geagibokrounghwan for 2
weeks after fed cholesterol for 6 weeks.
4. Mouse fed geagibokrounghwan for 4
weeks after fed cholesterol for 6 weeks.
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