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Objective
To determine the effect of udenafil, a cyclic monophosphate-specific type 5 phosphodiesterase inhibitor, on fertilization and early
embryo cleavage of mice.

Methods

This mammal study included randomly assigned male and female mice. The females were sacrificed after mating to evaluate their
oocytes and embryos in four different time intervals following the treatment. Female mice were injected intraperitoneally with 5
IU of gonadotropin and human chorionic gonadotropin to stimulate follicular growth and induce ovulation. They were separately
caged with males that had been gavaged with udenafil (0.06 mg/0.05 mL) and allowed to mate. After 24, 48, 72, and 96 hours of
time intervals, females were killed, their oviducts were dissected out, and retrieved embryos were assessed for blastomere number
and quality. Fertilization rates and numbers of embryos were evaluated after treatment.

Results

Fertilization rates were reduced in females that were mated with udenafil gavaged males. Over days 2-4, the numbers of embryo
that of the treated group were significantly fewer than in the control group. There was also a tendency of impaired cleavage rates
with those embryos.

Conclusion
The impairments of fertility caused by udenafil have important implications for infertility centers and couples who are using this
drug precoitally while attempting to conceive.
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M= =2t0] Uct, F=Z9| Human Fertilization and Embryology
AuthorityOil M X|& 2= S SRR OF 42%01M ERset 2Fo| FHHl
2 MFst7| o2 27t UKL ol218t Xl SE¢t 2

2 MF67| Hlste] L7 2™ XIZNE MUSIACE U7 |2 X=A|7t
MEHX] type 5—phosphodiesterase (PDE) 2AXX[0]7] MHZ0f L7 |2%
RZHQ] ZHLls AAB0| 2H7t & 4~ AUCH3] oITol|, IS HIMEY
X AXIK|0]Z] SH-t pentoxifyline 22 CHE PDE AXMIMIS0| HX} 71
0| ggkg 7RIk E0E0]| QCH4], Pentoxifylinedl] =&= MAt= &
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Table 1. Rate of fertilization and early embryo development on day 1

AL,

AN 6O RX| 22 R2(0f 21 o] HES 7| ok
QIAISH ko] HHO|IA P2 MMXIZS 22 (pregnant mare’s serum
gonadotropin, [G4527], Sigma, St. Louis, MO, USA) 5 IUS SZLH0|
FAGIALCE 48AI2 & HEE EEE2|7| YaiRlel Q12824 AKXt
=522 (human chorionic gonadotropin, hCG; [C8554], Sigma) 5 IU
2 2ZU0| FASIICE 12412t £ A2 udendil (AFZOIA XS
= ko G475 S dF0AT MEet0] A M o 02lY
udenafi 0.06 mgS 0.05 mLo| Mz|AlH40] R3HAIZI & 13| AT &
Of5IICt), = 22 Lol A4 MRIE st 24t & 220 E
Ct hCG R 24A1ZE 48AIZE 72A12t 9BAIZH =0f 22t AZ2 AF
EEHOE TAGIRICE YA LS 2T SRS = HiOLE herpes
IS5 penicilin (M7167, Sigma)2 Sie HIEZ| HA| M28HX|0|
oIt Zi2te] HEZ| FAlol= 8t 0f2l2] FolA Y2 HiolE &

1T

bl

r

Y U= HAQ F Jleet HAQ| HMatho] RRE Hop ZHsIA

T S &7| Hiot UE FrE ATEUCH13],

o

SAXRI Fold HBS Lot ZE KiEe it AU=sio] SHIEA
ZZ 701 SPSS ver, 12.0 (SPSS Inc.,, Chicago, IL, USA)S AF23104
EAGINCE 2 A TN ZiZie| 288 27| Hhot YE HEE Y
7| £I5104 chi-square for trend2 EAMSIFOMH, P<0.05 ARE E4|
HOZ ROI5H XI0[7t U= ASE TSI

2 2t

1.hCG F0] & 2n| do| 241} 27| blo} Y H=

IETORE Ma|Algatt Eojst 42 £HE(X] 242 HR = 5874
(42.6%)F2MH 1—cell (zygote)= 987H(58.3%), 2—cel2 187H(56.3%)%
CHTable 1).

Udenafile £048t ZoM= SH-EX| 22 HXtpe 787H(57.4%)

Control % Udenafil % Total %
Unfertilized egg 58 42,6 78 57.4 136 100
1-cell (zygote) 98 58.3 70 417 168 100
2-cell 18 56.3 14 43.8 32 100
4-cell 0 0 0 0 100
8-cell 0 0 0 0 100
Morula 0 0 0 0 100
Blastocyst 0 0 0 0 100
Total 174 51.8 162 43.2 336 100
P=0.0175.
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Fig. 1. Fertilization rate and early embyo development on each case (P<0.05).

Aom 1—cell (zygote) 2= 7070(41.7%), 2—cell 147H(43.8%)%iCt
(Table 1).

ZIPMOZ udenafilE E0{st ZOlIA CHEZON HIaH M=K 42
X7 O HUT(57.4% T 42.6%) 1—cell (zygote)2| AR= tHERE
ofl HI3H] O HASM(41.7% CH 58.3%) 2—cellQ] A= RO H]
5104 o HUCH43.8% LH 56.3%) (P=0.0175) (Fig. 1).

2.hCG £0| & M Ho| £ ED 27| ljop W M=

AT Me|Algatt Eojst 3R £HE(X] 242 HR = 5474
(42.2%)¥ 2 1—cell (zygotey= 407H(55.6%), 2—cell2 567H(56.3%),
4—cel2 187H(90.0%) LK Table 2).

Udenafile S8t Z0flAle 2K 42 HRkrE 7470(57.8%)A
O 1—cell (zygote) == 327H(44.4%), 2—cel 4871(46.2%), 4—cell2
271(10.0%)2ACHTable 2).

AINOZ udenafile E0SH ZOA ChEZO] HIGH S™ZX| 42
X7 O HUT(57.8% CH 42.2%) 1—cell (zygote)2| AR= tHERE
ol 5|5t o MASM(44.4% CH 55.6%) 2—celle] AR 2o ]

510

510 o ZUCMH(46.2% Ll 53.8%) 4—cell S| CHEZ0)| HIsHH o &
ACK10.0% CH 90.0%) (P=0.00077) (Fig. 1).

3. hCG o] £ Anj Lo| 24 Eut 27| ljo} BE H=

AT E H2|AlFa0t Eojet AR £HE(X] 242 HX = 5674
(41.8%)FH2H 1—cell (zygote)= 147H(41.2%), 8—cell2 167H(47.13%),
morula= 687H(57.6%)FCHTable 3).

Udenafile F08H Z0Ae K| 42 HRk= 7871(58.2%)A
O 1—cell (zygote) = 207H(58.8%), 8—cel2 187H(52.9%), morula
= 507H(42.4%)CHTable 3).

ZANMOZ ydendfilg F0i8t ZOIN =0 HsH +H(X| 42
X7 B HUT(58.2% CH 41.8%) 1—cell (zygote)2| HP= R
ofl HISHH o HUSH(58.84% TH 41.2%) 8—cell2| A= ChZF0f| H]
5104 o HUCLH52.9% CH 47.1%) morula= CHRZLON HIGH o X9
CH42.4% CH 57.6%) (P=0.0114) (Fig. 1).
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Table 2. Rate of fertilization and early embryo development on day 2

Control % Udenafil % Total %
Unfertilized egg 54 42.2 74 57.8 128 100
1-cell (zygote) 40 55.6 32 44.4 72 100
2-cell 56 53.8 48 46.2 104 100
4-cell 18 90.0 2 10.0 20 100
8-cell 0 0 0 0 0 100
Morula 0 0 0 0 100
Blastocyst 0 0 0 0 100
Total 168 51.9 156 48.1 324 100
P=0.0007.
Table 3. Rate of fertilization and early embryo development on day 3
Control % Udenafil % Total %
Unfertilized egg 56 41.8 78 58.2 134 100
1-cell (zygote) 14 41.2 20 58.8 34 100
2-cell 0 0 0 0 0 100
4-cell 0 0 0 0 0 100
8-cell 16 47.1 18 52.9 34 100
Morula 68 57.6 50 42.4 118 100
Blastocyst 0 0 0 0 0 100
Total 154 48.1 166 = 320 100
P=0.0114.
Table 4. Rate of fertilization and early embryo development on day 4
Control % Udenafil % Total %
Unfertilized egg 40 41.7 56 58.3 96 100
1-cell (zygote) 26.7 22 73.3 30 100
2-cell 0 0 0 0 0 100
4-cell 0 0 0 0 0 100
8-cell 0 0 0 0 0 100
Morula 20 62.5 12 37.5 32 100
Blastocyst 88 62.0 54 38.0 142 100
Total 156 52.0 144 48.0 300 100
P=0.0003.

4,hCG F0| = Uinf \do| 2 F 3} 27| Hfo} HEr A

HEZOR Ma|Aga0t Fofst 29 p-EX| 42 LRk 4074
(41.7%)R2H 1—cell (zygotey= 87H(26.7%), morula= 207H(62.5%),
blastocyce= 887H(62.0%) L Table 4).

Udenafite F£0i8t Zolll= SHEX] 42 HXkee 567H(58.3%)%
O 1—cell (zygotek= 227H(73.3%), morula= 207H(62.5%), blastocyc

WWW.KJOG.ORG

= 8871(62.0%)ACHTable 4),

ZIMOZ udenafile F0{5H HoilA =20l HIsH +H=X| 42
LRI O BQH11(58.3% C 41.7%) 1—cell (zygote)2| AR= XA
Ofl HIoH o HASMH(58.84% Tl 41.2%) morula®] ARE CHZEZ|
HIGH0 Cf MACMH(37.5% L 62.5%), blastocyst FA| CHZEL0H| H|GHH
o MACH3B.0% CH 52.0%) (P=0.00032) (Fig. 1).
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Z|Zo| ARANEE Tournaye S[12]0| Agict MAIS0| Algzto]|
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Fig. 2. Accumulated fertilization
rate (P<0.05).

ol £, niBiEA 3 HRIQ| Efo[24 9_V.\_*2P st BNl Aoz
EOSIACE. B IR UKo =L MASEO R MAEE ECH
™ okxllel Suk= LIERLIX] 2UCH12]. SHX[EH S35 |= SEXtol|A| 2+
2 sidenafil citrateE F0{et A Heolh= 2HI7F MZUZE S0{7t
XIEXRI ZE0|LE &42 Uo7 |7| Mol FR=RE] MAHE 71817t &
Ct, Ol2fst H7ZMeK= HHHZ Pomeroy S{16]2 Doddst Seidel [17]
o| MBI M= E CHE 5EfR) PDE AXKIQ! 7HH[Q10] 82 EXIAZ]
Ch= 2107 QICE O] HHAS2 Al HoilA A-ZIRA7| hZoi ]2
oF fftE ZuE HHE £ QIO ¢=20| 0] BTS2 2 S+t H
At EEE= A2 Y A2 HUCE 2 AN ASE T
0| 2HE= A2 2T MR A8st= 20| FAEQ! 2ol 4
ShAlst X|HO|CH,
Udenafiltl] =&= 4
2 ZRHELCE ZASIH=E AR
0j2ICk= ZS HEESIC)
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B HAIRQ| =2 SXBICHT 5I¥T, Ol d= ¢ 2IXjof| Qs
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Ca’"= Z7| HiOFIFHO M MIZ 2 St REBICH3]).

2t PDEQ| Ca™ HIOj| CHEH 2SI X8O 15t MZLY Ca™*
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DE

=

&9 58 Z& S22 cyclic adenosine
monophosphate (CAMP) QJ=X0] olx §P IPHof| 2fe 7S =F
|1 cAMPR} cyclic guanosine monophosphate (cGMP) 0] 0FF
2| 22 Hap7t IO, Hhok M BAloll= 7otz &S 0IX[A| &M
[36,37] Ol= sildenfil citrate X202 QI5t Hakg M| &Ci.

PDE AX[X||7} Hiot ol UMM =4 SE Uo7 |= CHE HQl
2 PDE 2XX|7t H{Ot2| DNA &t S0 Fefk= 0[X|7| Z0|ch
Souness 5{38]0| E 5t Hioll =M E3, EfRl4 PDE XK= Al
ZLH cAMPE Z7HAI7, DNA 241} SHX|2| S Hait ZAlZ &
AAZICtD ST 0|2 RARSH FCE, Ef)I3 PDEV} (9| SE E2
NIzt SO M|E 2| SAS AX[SHTH39]. Pentoxifyline (EF4 PDE
AXIK) SHAl AlZAOIA A MZFO| SoF G2 2P0l 28510
DNA £715 AX|AIZICH40,41].

20| milinone (EFI3 PDE 2IXM|)2 DNA SHHO|E Z7tAZICE
1[47] 2= vt Q=] Ol= PDE AXM7H 042 ZZZ DNAO &
SiC= XS AHsHECL

PDE AXX[7} HiOteS Tiuleh= & CHE 287 |12 MEXIBAFO|
Cf. 7 [2X| HA0|AM PDESXKIC| SHE RE2 MZXIEAE on}
04 granulocyte macrophage colony stimulating factor”} 0H7Hst= 4
T8zl XIS Festy| IH20|CH43] of2{st 87T 01LLH-HLLI

MIEZOlA HA| O|RO0IAL, Ol KIEAQ! MIZLHS| cCMP S& 5712}
At US0| HoIRCH44], ARIZ, sidendfil cirate?t FAF 26521 PDE
Ef6 AxK(vardenafif= caspase 2/EH A2E Safl BY 2Hd 2lX
T B Mol M XIHE RLSHT45] M2k X S0
2 IOkt MEAFY ZE= Moad Alo| ZERO| ZZFO|C}

Udenafil? LASHEIA(nitric oxide, NO)2 2[8t 0|XIMo = XtRset
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