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Effect of Microsurgical Varicocelectomy on Human Sperm Nucleus DNA Integrity

Gi Young Kim', Jae Seok Lee', Hee Jun Chi’, Jong Hyun Kim"

'Department of Urology, ’ART Research Center, Mizmedi Hospital, Seoul, Korea

Objective: Human sperm nucleus DNA damage may negatively affect pregnancy outcome, and the spermatozoa of infertile men
have more DNA damage than that of fertile men. The aim of this study was to evaluate the effect of microsurgical varicocelectomy
on human sperm nucleus DNA integrity.

Methods: We reviewed the medical records of 18 subfertile male patients who underwent microsurgical varicocelectomy at our
hospital from April 2006 to April 2007. Varicocele was diagnosed by physical examination and Doppler ultrasound. Standard
semen analysis was performed in 18 patients before and 4 months after microsurgical varicoceletcomy using a computer assisted
semen analyzer. Sperm nucleus DNA integrity was assessed by a single-cell gel electrophoresis (comet assay).

Results: No recurrence of varicocele was observed after 4 months later. The DNA fragmentation index improved after
varicocelectomy compared with pre-operatively (19.3 versus 13.7%, respectively, p<0.05). Semen analysis parameters (total count,
concentration, motile sperm, viability, strict morphology) increased after varicocelectomy, but the difference did not reach statistical
significance.

Conclusion: Our data suggest that microsurgical varicocelectomy can improve semen analysis parameters and human sperm
nucleus DNA integrity in infertile men with varicocele. [Korean. J. Reprod. Med. 2010; 37(3): 245-251.]

Key Words: Varicocele, Infertility, DNA fragmentation, Comet assay
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3. Comet assay

ANFE NS AT - A 5 uLE 45 uLo
low melting agarose$} <315tal AE-S comet-&- slide
glass (Trevigen, Gaithersburg, MD, USA)°l 2%
cover glass® G- $ 4C Wgato A 1023+ B3t
St} Cover glassE A YA A AT $ slides
4°C Y1l A vl2] cooling® lysis solution (2.5 M
NaCl, 100 mM EDTA, 10 mM Tris, 1% Triton X-100,
10 mM DL-dithyothreitol; Sigma, St. Louis, MO, USA)
of 2412 st HAAAY. FHEY A7957]
(horizontal electrophoretic unit, BioRad, Hercules, CA,
USA)9l| slideE 2t %3 electrophoresis buffer (500
mM NaCl, 100 mM Tris, 1 mM EDTA, 0.2% DMSO,
Sigma)S A& F 208 < IAAAFIL A7) G
55 10 V, 250 mA°l A 603 5<F running A1t}
27195 & slides 23} neutralizing solution

(50% ethanol, 20 mM Tris, 1 mg/mL spermine, Sigma)©]|
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Comet head . Comet tail

Undamaged Damaged DNA
DNA

Fragmenation 0%

Fragmentation 10% Fragmentation 20% Fragmentation 30%

Figure 1. Sperm DNA integrity assessed by neutral comet assay. Intact sperm will not create comets because high-
molecular weight DNA dose not mobilze well and high levels of DNA strand breaks show increased comet tail
fluorescent intensity and length (><400).

Gi Young Kim. Effect of Microsurgical Varicocelectomy on Human Sperm Nucleus DNA Integrity. Korean J Reprod Med 2010.
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Table 1. Semen analysis parameters before and after microsurgical varicocelectomy

Pre-operative Post-operative p-value
DFI 19.3£12.7 13.7+10.3 0.01
Sperm concentration (< 106/mL) 43.1+40.4 49.6+38.7 0.31
Motile sperm (%) 26.5+18.8 32.1+18.6 0.07
Viability (%) 77.8+21.7 83.8x11.1 0.15
Strict morphology (%) 43126 44422 0.69
Total count (>10°) 128.6+138.9 128.9+97.3 0.67
Total motile sperm counts (X 106) 40.4%55.9 48.5+45.7 0.37
Motile sperm concentration (><10%mL) 13.7£17.5 19.5+19.4 0.02

DFI, DNA fragmentation index.

Gi Young Kim. Effect of Microsurgical Varicocelectomy on Human Sperm Nucleus DNA Integrity. Korean J Reprod Med 2010.
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AA BA a7, DA &5 BAF 7 (total motile

sperm counts)?} S HAA NN E T T oA
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Table 2. The change of DFI in the patients with normal
versus abnormal DNA integrity

Pre-operative  Post-operative  p-value
DFI<10 7.7£3.1 9.5+2.8 0.56
DFI>10  22.6%x12.4 149+11.4 >0.01

DFI, DNA fragmentation index.

Gi Young Kim. Effect of Microsurgical Varicocelectomy on Human Sperm
Nucleus DNA Integrity. Korean J Reprod Med 2010.

Geoll A= frol3k 2ol 7k AT (Table 1)

3. Comet assay Zd}

47k 3 ul DNA &4 =8 Y= dd
DFIE= g% 79 193%, = $ 13.7%= 57
HOR Fofdt AfelE BT (Table 1). =& A
DFI7} 10 o]} o.2 HlAA 1419 3AE = 12

g (85%)°A 7NA A7E Hou, 4% A DFI
7} 10 vlgkel A} sk} 490 = 19 (25%)5Ho]
N 27AS BT} (Table 2).
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