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ABSTRACT

Effect of Evodiae Fructus on the ovarian function and gene expression of
caspase-3, MAP kinase and MPG in female mice

Ja-Young Lee, Dong—-Chul Kim
Dept. of Gynecology, College of Oriental Medicine, Daegu Haany University

Purpose: These experiments were undertaken to evaluate the effect of
administration of FEvodiae Fructus on ovarian functions and differential gene
expressions related caspase-3, MAPK and MPG in female mice.

Methods: We administered the Evodiae Fructus to 6-week-old female ICR
mice for 4, 8, or 12 days. With different concentration of Evodiae Fructus, the
female mice were injected PMSG and hCG for ovarian hyperstimulation. The
mice divided into 3 groups for each experiment. We chose the caspase-3 for cell
apoptosis, MAPK and MPG genes for cell viability and DNA repair.

Results: In case of 4, 8, 12 day of Evodiae Fructus, we were examined the
mean number of total ovulated oocytes and the number of morphologically
normal oocytes. We were also examined the embryonic developmental competence
in vitro. In addition we were also examined the differential expression of cell
viability related genes, caspase-3, MAPK and MPG according to concentration
and duration of Evodiae Fructus administration. MPG gene expressions for cell
viability and DNA repaie were increased in dose dependent manner than that of
control group in 4-day administration group.

Conclusion: It is suggested that the medication of Evodiae Fructus has
beneficial effect on reproductive functions of female mice via promotion of cell
proliferation.
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Fig. 1. Development of 2-cell embryos
to blastocyst stage from Evodiae Fructus
administrated mice

a. 2-cell embryos after induction of multi
—ovulation

b. 4 to 8-cell embryos after 48-hour-culture
c. blastocyst after 96-hour-culture

RelA AEAE B
Ao AP Wl

ox

UL

2 FdHYEE RT-PCR (reverse
transcription— polymerase chain reaction)
WHS o] &8t 45T 7 AFE
A3l MEAPEHA FHAZ caspase-3
£ Alxe g4xe #dE fAAEE
MAPKE 18]3 DNA 3 #d /3
AZ= MPG #3242 A9 sty 248t
At

(1) Total RNAS] ¥

Ao Gz FHHoRE AEs)
o A AL ¥ tE homogenizer
(Barnstard, UK)E A}&3le] 439
t}. Total RNAE #2317 93t trizol
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Table 2. The primers used for RT-PCR

Denaturation Annealing  Extension Number
GENE Sequence of primer of PCR PCR
o P Temp- Time Temp- Time Temp- Time Cycle Product

Forward 5'-TAGAGCACCTGGTTACTATT-3' . . . o S0se
Reverse 5'~AAGTACAGTTCTTTCGTGAG-3" Imin 33C Imin 72C = * eycle 450bp

Caspase-3

Forward 5'-CGCCTACGGCATGGTGTG-3"

. . . o S0se
MAPK Reverse 5" CCCTGCAAAGATCGGCCTGS! ot Imin 58T Imin 72T . 30cycle 586bp

Forward 5'-GCCGACGGATGGGGCAAAAG-3' 5 . .
MPG Reverse 5 CTCTCCCAGAAATG CCCTGAGC-Y sec 55T 30sec 70C Imin 3beycle 310bp

GAPDH Forward 5'-CAAGGGTAAATTCATTGGGCTTGG-3

Reverse 5 CCTCOTCOTCGACAACGGCTC.S! Asec 55T 30sec 72T 1min 24cycle 369bp

D Apoptosis @# Caspase-3 A=A}
o] g

Apoptosis®} #FHHEH apoptosis-related
cysteine protease®] &4 #2412 Caspase-3
5'primer (5'-TAGAGCACCTGGTTACT
ATT-3")¢} Caspase-3 3'primer (5'-AA
GTACAGTTCTTTCGTGAG-3)E o] &
3t PCRE apoptosis-related cysteine
protease gene?] dFE F 450bpE S
sttt

Caspase—3 5'primer2} Caspase-3 3'primer
20pmol®} Hi<4:, template cDNAE
premix® final volume 25uE YFE3
first denature 94C 5%, 30cycle=Z denature
94C 1%, anealing 53T 1E, extension
72°C 18 20%, final extension 72T 10%
o2 PCRS F¥dstidtt whgol &4
PCR 2FHES 1.2% agarose geloll A 100V
2 308 A7IY9sES ¢ F Biorad

quantity-one< ©]-8-5}o] Z} Sample group

Proliferation® ## ¥ MAP kinase2]
Az EXe MAP kinase 5'primer
(5'-CGCCTACGGCATGGTGTG-3Y) <t

MAP kinase 3'primer (5'-CCCTGGA
AAGATGGGCCTG-3)E o]&3% PCR
2 MAP kinase gene®] Y& 3 586bp
Sl =

MAP kinase 5'primer2} MAP kinase
3'primer 20pmol¥} E S,  template
cDNAE premix® final volume 25ulE
23 B first denature 94C 5%, 30cycle
=2 denature 94C 14, anealing 58°C 13,
extension 72C 1% 20%, final extension
72C 10822 PCRS 33t} vkg
o] ¥ PCR AH=2S 1.2% agarose gel
oA 100VE 30%3 A71¥Es ¢ F
Bio-rad quantity-ones ©]-&3te] Z
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@ DNAEF #&d MPG #3#ke] 24

Z} total RNA®Q] reverse transcription
(©]3} RT)& 1uM oligo dT primerE ©|
43} 10 mM dANTP(Ambion, USA),
5X buffer, 0.1M DTT, 200 unit superscript
(Invitrogen, USA) % 5% DMSO(Sigma,
USA)oA 2040 reaction volumel &2
AT 1A17F FoF AA s ar, 70Tl
X 158-¢]  extention intervals FTh
RT reaction &, dAx2Z9 MPG 3=}t

= detectiond}”] 9J3l, 2402 RT product,
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25pmol9] forward (5'-GCCGACGGATG
GGGCAAAAG-3'), reverse primer (5'-C
TGTCCCAGAAATG CCCTGGGC-3"),
5% DMSO, premix(Kisan Biotech, Korea)
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= 15% agarose geloll A A 7]% = (BioRad,
USA)3t EE]gk 3 Z} band®] density
= multi-Imager system (BioRad, USA)
©° 7 ZA35}3 2™, Microsoft Excel program
© 2 semi- quantitationS 3}$3th.
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B A oHp<0.01, Table 4, Fig. 3).

Table 3. Comparison of ovuational functions between different dose of Evodiae

Fructus extract administration for 4 days

Subjects Dose No. of mice

No. of oocytes No. of oocytes morphologically

examined  ovulated (mean) normal (mean)
Control 0 10 139 (13.9)" 112 (11.2)°
0.1 mg 10 234 (23.4)° 185 (185)°
Evodiae 1 mg 10 233 (23.3)° 194 (19.4)°
Fructus 10 mg 10 224 (22.4)° 181 (18.1)"
100 mg 10 164 (16.4)° 128 (12.8)°

a&b; p<0.05, c&d; p<0.01 : Statistically significant as compared with control group
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Fig. 2. Comparison of ovulational functions between different dose of Evodiae Fructus
extract administration for 4 days.(x: p<0.05, **: p<0.01)

Table 4. Comparison of ovuational functions between different dose of Evodiae
Fructus extract administration for 8 days

No. of mice  No. of oocytes

No. of oocytes morphologically

Subjects  Dose examined ovulated (mean) normal (mean)
Control 0 10 132 (13.2)* 95 (95 )°
0.1 mg 10 182 (18.2)° 147 (14.7)°
Fvodiae 1 mg 10 201 (20.1)" 135 (135)°
Fructus 10 mg 10 217 (21.7)° 160 (16.0)°
100 mg 10 207 (20.7)° 163 (16.3)°

a&b; p<0.05, c&d; p<0.01 :

>
0 Control

—

Statistically significant as compared with control group

£ ONo. of Total oocytes
recovered

B No. of oocytes
morph

normal

0.1mg 1mg 10mg 100mg

Fig. 3. Comparison of ovulational functions between different dose of Evodiae Fructus
extract administration for 8 days.(*: p<0.05, **: p<0.01)
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3 tH(p<0.01, Table 5, Fig. 4).

Table 5. Comparison of ovuational functions between different dose of Evodiae

Fructus extract administration for 12 days

Subjects  Dose No. of mice

No. of oocytes No. of oocytes morphologically

examined ovulated (mean) normal (mean)
Control 0 10 139 (13.9)° 121 (12.1°
0.1 mg 10 226 (22.6)° 182 (18.2)°
Fuvodige 1 mg 10 258 (25.8)" 190 (19.0)¢
Fructus 10 ng 10 260 (26.0)° 222 (22.2)
100 mg 10 279 (27.9)"° 243 (24.3)¢

a&b; p<0.05, c&d; p<0.01 : Statistically significant as compared with control group

>
’ Control 0.1mg 1mg 10mg

ONo. of Total oocytes
recovered

B No. of oocytes
morphologically normal

100mg

Fig. 4. Comparison of ovulational functions between different dose of Evodiae Fructus
extract administration for 12 days.(*: p<0.05, **: p<0.01)
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Table 6. Comparison of developmental competence on in vivo fertilized 2-cell
embryos to blastocyst stage from Fvodiae Fructus administrated mice for 4 days

Subjects Dose

No. of mice No. of 2-cell
examined embryos cultured developed in vitro developed in vitro

No. of blastocyst % of blastocyst

Control 0 10 115° 41° 35.7°
0.1 mg 10 192° 811 42.29
Evodiae 1 g 10 189° 86¢ 455°
Fructus 10 mg 10 168" a8 52.4¢
100 mg 10 144° 73¢ 50.7¢

a&b; p<0.05, c&d; p<0.01 : Statistically significant as compared with control group
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Fig. 5. Comparison of developmental competence on in vivo fertilized 2-cell embryos to
blastocyst stage from Evodiae Fructus administrated mice for 4 days.(*: p<0.05, **: p<0.01)
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Table 7. Comparison of developmental competence on in vivo fertilized 2-cell
embryos to blastocyst stage from Fvodiae Fructus administrated mice for 8 days

No. of mice

Subjects Dose

No. of 2-cell

No. of blastocyst

% of blastocyst
examined embryos cultured developed in vitro developed in vitro

Control 0 10 102° 34°¢ 33.5°
0.1 mg 10 152° 79¢ 52.07
Evodiae 1 mg 10 149" 844 56.49
Fructus 10 mg 10 172 78¢ 45.3¢
100 mg 10 181" 36 475°

a&b; p<0.05, c&d; p<0.01 :

O2-cell blastocyst

200,
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N N N N, N N

Control 0.1mg 1.0mg

50

40)

30|

20|
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0% of Blastocyst/2-cell

Statistically significant as compared with control group

Control

0.1mg

1.0mg

10mg

100mg

Fig. 6. Comparison of developmental competence on in vivo fertilized 2-cell embryos to
blastocyst stage from Evodiae Fructus administrated mice for 8 days.(*: p<0.05, **: p<0.01)
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3) 1297t FoAsE & A weAE Fo]to A R FolstAl =71EA
B 2l 1 (p<0.05), vigEE YIS T B =

WY AAS A

< 2-AlZE7] ujo}e

m

Sk oA FolsAl F718FH T (p<0.01,
9] Table 8, Fig. 7).

Table 8 Comparison of developmental competence on in vivo fertilized 2-cell
embryos to blastocyst stage from Evodiae Fructus administrated mice for 12 days

No. of mice No. of 2-cell No. of blastocyst 9 of blastocyst
examined embryos cultured developed in vitro developed in vitro

Subjects Dose

Control 0 10 113° 39° 34.5°
0.1 mg 10 177 83¢ 46.9°
Evodiae 1 mg 10 201" 99¢ 49.3¢
Fructus 10 mg 10 234" 119¢ 50.9¢
100 mg 10 238" 112¢ 47.1¢

a&b; p<0.05, c&d; p<0.01 : Statistically significant as compared with control group
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o
Control 0.1mg 1.0mg 10mg 100mg Control 0.1mg 1.0mg 10mg 100mg

Fig. 7. Comparison of developmental competence on in vivo fertilized 2-cell embryos to
blastocyst stage from Evodiae Fructus administrated mice for 12 days.(*: p<0.05, **: p<0.01)
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between different dose of Caspase-3,
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Fig. 12. Expression of genes from Evodiae
Fructus oral administrated mice for 12
days
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Fig. 13. Comparison of gene expression
between different dose of Caspase-3,
MAPK and MPG in Evodiae Fructus
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