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During the later stages of spermiogenesis DNA breakage is

physiologically required to allow tight chromatin compaction. While

most spermatozoa undergo DNA repair, reactive oxygen species

(ROS) are the main cause for DNA injury. We question whether

sperm chromatin integrity differs among spermatozoa isolated at

different sections of the male genital tract and how it may affect

reproductive outcome.

DNA integrity assessment on the assessment on the spermatozoa isolated at different levels of the male genital tract evidenced that oxidative stressors progressively compromise DNA 

integrity toward the ejaculate, this may be obviated by utilizing testicular spermatozoa. Couples unable to achieve a pregnancy using ejaculated spermatozoa with compromised DNA may 

benefit from undergoing testicular retrieval for diagnostic and therapeutic purposes.
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Over 30 months, men with high SCF in their ejaculates (n=74)

underwent surgical sampling, often bilateral, from vas deferens,

epididymis, and testis. SCF was assessed by terminal

deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) and

clinical outcome was recorded for each sperm source for men

undergoing ICSI treatment. Ejaculates processed in the standard

fashion were assessed for SCF by TUNEL. Surgical samples were

minced and prepared for SCF evaluation and were cryopreserved for

later use with cryopreserved for later use with ICSI. DNA

fragmentation was measured by TUNEL on specimens isolated from

all sites. TUNEL was executed by utilizing a commercial kit (In Situ

Cell Death Detection Kit, Roche). At least 500 spermatozoa were

counted per site under fluorescent microscopy with an adopted

threshold of 15% (Figure 1a,b).

Of the original 74 patients, 33 were

treated by ART with an average SCF

of 27.4±17% (range 26.0-96.0) in

their ejaculate (Table 1). In 10 men

aspiration of the vas deferens resulted

in 18.6±8% SCF (range 5.8-30.0)

while in 40 men epididymal sampling

yielded 17.1±8% SCF (range 5.3-

34.8) and in 74 the SCF on testicular

spermatozoa was 11.7±6% (range

2.0-27.0). The SCF progressively

decreased as TUNEL was measured

proximally from the ejaculate toward

the vas deferens (P=0.03), the

epididymis (P=0.001), and testis

(P=0.001) (Table 2).

Table 2. Specimen parameters for each level of the male genital tract. Normal TUNEL results obtained only at the

testicular level (<15% fragmentation).

A fertilization of 63.4% (281/443), 65.2% (58/89) and 59.9% (217/362) was achieved by

ICSI using ejaculated, epididymal, and testicular spermatozoa, respectively (Table 3). ART

outcome with ICSI utilizing these surgical sources yielded a clinical pregnancy of 26.4%,

while with the ejaculated counterpart only 14.6% (Figure 3). Based on these preliminary

findings a subgroup of patients (n=19), with SCF of 40.1±18 bypassed the prerequisite

cycle with ejaculated spermatozoa and opted to undergo TESE with ICSI. The clinical

pregnancy rate achieved was 29.0% per cycle that translated to 55.6% per couple treated.

Figure 3. Fertilization, clinical pregnancy (+FHB) and implantation rates for ejaculated specimen when compared to

surgically retrieved spermatozoa. *P < 0.05

Table 3. Comparison of ejaculated specimen versus surgically retrieved spermatozoa from the epididymis and the

testicle in the same group of couples.

No. of Ejaculate Epididymal Testicular

Couples 20 7 26

Cycles 48 11 41

Female age (M yr ± SD) 37.6 ± 5 42.0 ± 3 38.3 ± 7

Male age (M yr ± SD) 41.0 ± 5 48.2 ± 9 47.6 ± 9

Fertilization 281/443 (63.4) 54/84 (64.3) 206/347 (59.3)

Clinical Pregnancy (+FHB) 7 (14.6) 2 (18.2) 10 (24.4)

Delivered 5 (10.4) 2 (18.2) 8 (19.5)

Implantation 7/161 (4.3)* 2/16 (12.5)* 11/75 (14.6)*

No. of Vas Aspiration Epididymal Testis

Couples 10 40 74

Female age (M yr ± SD) 35.2 ± 5 37.7 ± 5 37.1 ± 5

Male age (M yr ± SD) 42.7 ± 7 44.7 ± 13 44.6 ± 11

Concentration (M x106/ml  ± SD) 11.8 ± 12 14.1 ± 13.4 1.1 ± 2

Motility (M% ± SD) 27.4 ± 18 22.6 ± 22.8 9.9 ± 11

DNA fragmentation (M% ± SD) 18.6 ± 8 17.1 ± 8 11.7 ± 6

No. of

Couples 74

Female age (M yr ± SD) 37.1 ± 5

Male age (M yr ± SD) 44.7 ± 11

Concentration (M x106/ml  ± SD) 17.6 ± 20

Motility (M% ± SD) 32.3 ± 17

SCSA 38.4 ± 27

TUNEL 27.4 ± 17

Objective: During the later stages of spermiogenesis DNA breakage is physiologically required to allow tight chromatin compaction. While most

spermatozoa undergo DNA repair, reactive oxygen species (ROS) are the main cause for DNA injury. We question whether sperm chromatin integrity differs

among spermatozoa isolated at different sections of the male genital tract and how it may affect reproductive outcome.

Design: Over 30 months, men with high SCF in their ejaculates (n=74) underwent surgical sampling, often bilateral, from vas deferens, epididymis, and

testis. SCF was assessed by terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) and clinical outcome was recorded for each sperm

source for men undergoing ICSI treatment.

Materials and Methods: Ejaculates processed in the standard fashion were assessed for SCF by TUNEL. Surgical samples were minced and prepared for

SCF evaluation and were cryopreserved for later use with cryopreserved for later use with ICSI. DNA fragmentation was measured by TUNEL on specimens

isolated from all sites. TUNEL was executed by utilizing a commercial kit (In Situ Cell Death Detection Kit, Roche). At least 500 spermatozoa were counted

per site under fluorescent microscopy with an adopted threshold of 15%.

Results: Of the original 74 patients, 33 were treated by ART with an average SCF of 27.4 ± 17% (range 26.0-96.0) in their ejaculate. In 10 men aspiration

of the vas deferens resulted in 18.6 ± 8% SCF (range 5.8-30.0) while in 40 men epididymal sampling yielded 17.1 ± 8% SCF (range 5.3-34.8) and in 74

the SCF on testicular spermatozoa was 11.7 ± 6% (range 2.0-27.0). The SCF progressively decreased as TUNEL was measured proximally from the

ejaculate toward the vas deferens (P=0.03), the epididymis (P=0.001), and testis (P=0.001). A fertilization of 63.4% (281/443), 65.2% (58/89) and 59.9%

(217/362) was achieved by ICSI using ejaculated, epididymal, and testicular spermatozoa, respectively. ART outcome with ICSI utilizing these surgical

sources yielded a clinical pregnancy of 26.4%, while with the ejaculated counterpart only 14.6%. Based on these preliminary findings a subgroup of patients

(n=19), with SCF of 40.1 ± 18 bypassed the prerequisite cycle with ejaculated spermatozoa and opted to undergo TESE with ICSI. The clinical pregnancy

rate achieved was 29.0% per cycle that translated to 55.6% per couple treated.

Conclusions: DNA integrity assessment on the assessment on the spermatozoa isolated at different levels of the male genital tract evidenced that

oxidative stressors progressively compromise DNA integrity toward the ejaculate, this may be obviated by utilizing testicular spermatozoa. Couples unable

to achieve a pregnancy using ejaculated spermatozoa with compromised DNA may benefit from undergoing testicular retrieval for diagnostic and

therapeutic purposes.

ABSTRACT

Figure 1. a) Terminal deoxynucleotidyl transferase dUTP nick end labeling

(TUNEL) immunoflourescent staining and scoring. TUNEL positive

spermatozoa with DAPI counterstain. b) Patterns of TUNEL positive cells.
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Table 1. Patient characteristics of couples included in the study

for sperm DNA fragmentation screening and additional male

infertility testing.

Figure 2. Reproductive Urologist retrieving sperm from

different levels of the male genital tract:

a) aspiration of vassal fluid b) epididymal aspiration

c) Isolation of vas deferens d) identification of epididymis

e) testicular biopsy.
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