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Abstract

Objective: To analyze and compare the accuracy and utility of determining sperm DNA integrity by
sperm chromatin dispersion (SCD) test and acridine orange staining test (AOT). Methods: The lev-
el of DNA fragmentation was determined by SCD test and AOT in 32 adult healthy fertile men
(control group) and 27 idiopathic oligozoospermia (I0) patients. Sperm nuclei with large DNA
dispersion halos or with medium-sized halos were normal and nuclei with small-sized halos or no
halo were abnormal. Sperm DNA strand breaks were tested by AOT of green for native DNA and
red for denatured DNA. Results: The mean percentage of sperm nuclei with large halos, me-
dium-sized halos, small-sized halos and no halo in patients with 10 was (51.8 * 17.1)%, (9.4 *
8.6)%, (11.9 * 5.8)% and (26.7 * 10.6)%, but in control group it was (73.2 * 6.2)%, (14.8 + 5.7)%),
(6.8 £ 2.9)% and (5.3 * 2.2)%, respectively, there was a significantly difference in the 10 and con-
trol group (t=4.256, P <0.01; t = 5.1849, P < 0.05; t = 3.6967, P < 0.01; t = 5.7971, P < 0.01). IO pa-
tients showed significantly higher DNA fragmentation (38.1% * 9.5%) in their spermatozoa com-
pared to healthy males (12.1% * 5.2%, P < 0.01) determined by SCD test. No significant differences
in the AOT outcome were seen between healthy males and 10 patients (P > 0.05). Conclusion: The
SCD is an effective test in sperm DNA fragmentation as a screening procedure to determine semen
quality during basic infertility investigation for clinical use. The presence of sperm DNA fragmen-
tation may lead to male infertility.
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B

HA: KA TFEREFRT E(sperm chromatin dispersion, SCD)SLI R MK FDNARE f, 4-#r ELSCD
SEI0 R NY B R G B IR (AOT) KLl A FDNASE R MM FYHE . Frik: X32HE¥ RECEF B HEM
278K & M/ R FE (idiopathic oligozoospermia, 10) &3 FB BE7SCDLIRAAOT, XAl 45 RiHt1T
417 . FESCDSLH 1, DNASEEAEIEH TG K T HIDNAY B = A K BB H IR, TIDNATR{G =4 DNA
TR KRB FAAERTAER/DIER . AOTRESLKH, EFHRE FDNANINEE, JRERE, ABRREEHR
Bk FDNAK G, JuRate, BaREf, &5 SCOSRRNEEEA: I0BFHRETFRERF. FE3F,
INEFF AT BRI T H L HFHH(51.8 £ 17.1)%- (9.4 + 8.6)%- (11.9 + 5.8)%F1(26.7 + 10.6)%,
X R HM(73.2 + 6.2)%- (14.8 £ 5.7)%- (6.8 £ 2.9)%5%(5.3 + 2.2)%, _HHE, EZREL
% & Y (t=4.256,P < 0.01; t = 5.1849, P < 0.05; t = 3.6967, P < 0.01; t = 5.7971, P < 0.01), DNA#i {5
RBFESE, 10E738.1% £ 9.5%, EHAETFHMHEN12.1% +5.2%, —EHLEFREEZR(P<0.01).
AOTHIRIIEE RoA: 108 EHHAHEDNAR FHERANERAEET BHEMEE, TEEER(P>0.05). Fib:
R FDNASSBEMREW SHBEMEAT .. SCDELK R —FHA MHE FDNATES BRI 2.

XKigid
RTRERY B(SCD)ER, T eMRastl, KMTDNATEREE, KFAEDRETE BEAFE
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1. 518§

K+ DNA SR AL 38, 154k BB 7R B RS DNA B‘J%%‘T%ﬁé%%%%?ﬁ‘]x%ﬁé
RN LR RIRRI A B - KT DNA 28R H R4 N T3 IRIG. R L. %JLE%EEAE’J
REBKEIE, AR T DNA 528 T 5 MR \TEE’JZH_L’%%I[H BB ARG R
FSPE[2]. R, X BHEARH BFHEATHE T DNA BN, A THRITSAMEAETIER, Nk
B RTRB FIE T SRAL R S s Bk o

AHIF FE N 0K FE (idiopathic oligozoospermia, 10) 852 [H] I B F S T G (6 5 4 B (SCD) S 46 AT e s
YLt SEIG (AOT) B AR 7 VARG IS T DNA SE%0E, I BN E L, JEiE i LB m R s v s I 25 51,
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SHTIS PR OITE MR A E . R
2. MREFE
2.1. TR

IEHUL AR A4 R AEBE 2014 45 1 H % 2016 47 2 H k211 10 &35 27 BAAEH, F6%(28~37)%,
FI4(28.5 £3.2)%, FHAEHEM(S.3 £ 2.8)H . RIAYOMB AL N IEFEZE . HFRAEMERE. N
WS RIERNE I RAIAE . BHEEEERBES e, L. I, BR. e, 2. 2
S o ARRON ALY 32 A1 AR B IR BUAE S 1, 0% (28~38) %, TH4(29.1£2.7)%, Tt A
TR -

2.2. HREMOH

Pl WHO (NN T - B HURROE BRI SE e = A 00T [310 (R PAHA B HAE
PR B 51297 FM) [ &S HE M bRdE: AR [EZ>T 60 min, FREXRT 2ml, #EAT
20 x 10%ml, fFiGHR > 60%, AIFEEIET > 50%, F&FIERIEASE > 30%, NIEFRWRrSH. #4:3
YRGS RS 5 % 10%ml < K5 T4 <20 x 10%ml A/ KEFRE, KPR <5 x 10%/ml = s/ bR 14 .

2.3. ¥&F DNA seE M8

2.3.1. {UEEFMRT

1) X #%: E-1000 %)t 244 (H A< NIKON). OLYMPUS CX31 ¥l 2 S (H 4. 2) FE IR
VS G ARdERIG . ERIPERE(DTT) BERK —2KI5| W (DAPI). —F HIREUHE e - R Eh - £ %
VU 2R — N (Tris-Borate-EDTA, TBE)ZEM i Hifs [Q-UE A% Juif 1Y e #5450 H 36 [E Sigma Al 3
AL A = 3B Al

2.3.2. SCD St #R#E3CHK[5] [6]%& hnfEEL

1) J7ik: KSWbRAS IR £5 22 vF i (pH6.8) I 45 10 x 10%/ml, HX 0.3 ml ALFREF IS 0.7ml 19%{% 1%
B IREERIR ST, 3TCHFAE : WX 50 pl 3K IR &M R4 0d 0.65% 1F 5 ¥ A 35 i Tl Ak 35 (1 3% A
b, 7% 22 x 22 mm 55 3% 4°CHCE 5 min: N0 ERR TR BT, il (22°C 2R AR AR I R 0.08 mol/L
FIERER(HCY N ZEME 7 min; SRJEIR A& 0.4 mol/L 75 BEEE(DTT) A T 2% A (pH 7.3) 20 min; %
A TBE &+ 3 min; SRJG PR AEIE A K OB 70%. 90%F1 100%(1) LB K . BT #RAEL 8
TR I TACPIRES . RFERNE R &, I . gt

2) Yeft: FEARAS_EH 50 pl 2 pg/ml ) DAPI Jetty, S7EDFEZR GRS RS, 40 im s B s
MEL, FTATHR G - WG Je . S RGP FR AR T 7R 70 05 s A58 1 20 P DD AE AR el 1~2 s
FH%E 1~2 435G, PR INBERR 20, B QORI /1; Yot 10 738l FHZRKZZ ik
Z 2 %0, KT, SRR SRS B (AT A7 T R S R

3) A RFIWT: THE 500 ME T, MERE TN WRIEHE 5K LEBARK LG, AR,
. NRITESRFR 4 NG, K2Rk DNA 2T, NI EIRE K T DNA WrEL g
Fo NERLL < BTk EAN S 2 —RHWbRE, RRT > BFkBERNSZ —IM < BFkBER =7
=, K¥WE > WkER =2 .

2.3.3. AOT, ZESEXB[C)F*
1) J7v: KSR ASHEYE SCHR[2] B 1] B 22 7% B (Tyrode’s) TR 3 K, K FUTTEMFE 2 50 x 10%ml;
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Wh, W RIEK(Carnoy’s)R(1 1 vkKEEER: 3t FEL)EE 2 h, KT FBECH|H 0.19 mg/ml [0y i
P& (pH 2.5)E 0L F 5 mins WUZE/K PP fr, a5 b aa3 h SrRER

2) SERFIW: KA DO BB 500 M F (K 450~490 nm), MRS FE MG, SO TN
RZAAEE DNA KT, 4Lt st fE i s ss DNA K1

2.4. GHESW

KH SPSS(11.5 fR) M ARGt AT Ge i A B, FEWUH AR M Eeds . SCD SiG K AOT Al £ d 14 LAY
o+ ARfEZE(X +9)FEIE; BENRAMA T YRS tHK%. P<0.05 M NZERA G L.

3. &R
31 HREMKELSR

R TN 1 B 10 Bk 3R 3571 WR 35 (g et i 41 A B2 P 2% (P < 0.001).
3.2. #5F DNA TEMEMLER

3.2.1. SCD LR

SCD L@ Bon Ky A AINEIRFEE RIF 4 NSRRIV SR DNAKEFIE SR, A 1.
10 BFNGTRER, PRI, NERF L EIR T H 2 Z 5080518 £ 17.1)%. (9.4 +8.6)%. (11.9
+5.8)%#1(26.7 + 10.6)%, i Fexf IR T154(73.2 £ 6.2)%. (14.8 £5.7)%. (6.8 +2.9)% /(5.3 +2.2)%, —
LR, ZESHE YR X (t = 4.256, P < 0.01; t = 5.1849, P < 0.05; t = 3.6967, P < 0.01; t = 5.7971, P <
0.01). 10 H# & DNA Bk T (INERNITCEING 1) A 70 F N 26%~82%, ~F14(38.1 + 9.5)%, X
HEZH 8%~18%, “1*#5(12.1+£5.2)%, —#4ItbAE, ZERA SR L (t=9.2438, P <0.01), W7 2. % 3.

3.2.2. AOT &R

AOT HRHEXEE DNA KT Yk, HBE DNA K T4 A Bl ) SR EE SR 20 B 2 DNA B 81
PIE %, LA 2. (@R R SR 0Lk TP 8(60.1 + 16.6)%, HARM. AL AR MK
T FHI8(39.8 £ 19.2)%, ANEHHGETCHIETFHIN(54.7 £12.2)%, BARE., HERDETOLHIRE
FF359(45.5 + 13.8)%, MALLLE, ZRILSGIT = X (t=0.5617 1 t=0.6720, P >0.05), Wi 3.

3.2.3.SCD SLI& 5 AO LIS R

SCD L5 Hh L= FA AN E IR RE T DNA 510565 1, AO SEii i L B8 (0 [ 2L (0K 19 H 5% DNA
KT (EREXTHRZE SCD SLIG I /NEIR . LRIRE T 5 B TR E 72 % (12.1 £5.2)%, AO SRIR L.
P& AR5 SO TR0 E 0 % oN(39.8 £ 19.2)%, %= 75 Fiit 24 X (t = 5.0443, P < 0.01). 10 ¥ SCD
SERG /NN TE RIS T H 20 % N(38.1 + 9.5)%, AO SEUG LT B8 3 (ks T 7 % N (45.5 + 13.8)%,
ZEFRTG I #5 (t=0.4312, P > 0.05).

Table 1. Comparison of semen routine analysis in infertility patients and healthy control group (s)

* 1 TEREREREMBERREASTERILE(X +59)

2R3 Hi% 155 1 (x10%/ml) 15 2 (%) W FE 2. (%) R (ml)
e R IR 32 63.1+10.5 67.8+12.3 21.3+6.2 28+06
R 27 10.8 6.9 48.2+159 2 412+153

¥E: a @A, P <0.001.
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Table 2. Comparison of sperm of SCD, middle, small halo and no ring in infertility group and control group (s)
FT 2. THESKHELESCD K. . NEFMESITHEFLLE (X t59)

% K= (%) =R (%) IINEEIR (%) TR (%)
fi JEE S TR 4 32 73.2+6.2 148 +5.7 6.8+29 53+22
R 27 51.8 +17.1° 9.4+8.6" 11.9+5.8° 26.7 +10.6%

¥ HxMRAE, P<0.01, °P<0.05.

Table 3. Comparison (s) of SCD experiment and ao experimental results
%2 3.SCD LI 5 AO SRIFEREILIR (X +9)

ScD AOT
UZEA N THENET (%) 4. B, O T (%) ST
fe R B A, 32 12.1+52 39.8+19.2° 60.1 + 16.6
AEHH 27 38.1+95 455+13.8 54.7+12.2

¥¥: 5 SCD th#:, P <0.01.

S 1.
- < 2
‘3 4
| ’
C . ; . d
Figure 1. Light microscope sperm picture of SCD test. C for the healthy control
group, 1, 2, 3 were large halo sperm, 4 was small halo sperm; d is a sterile group, 1

is a large halo sperm, 2 is a halo ring sperm, 3 and 4 are halo sperm, 5 is a halo - free
ring sperm. (general optical microscope, x1000)

Bl 1. SCD I EBREFE R . c AERXERA, 1. 2. 3SAKERET,
ASRHNRIMET; d ARNEHE, 1 SAKRENET, 2 SATRETF, 3. 4
SERIMET, 5 SALRMRUET. (BBEAFEME, X1000)

b

Figure 2. a is for the healthy control group, b is for the infertility group, the green
arrow refers to normal double stranded DNA sperm (green), the red arrow refers to
single strand DNA sperm (red, orange, yellow) (fluorescence microscope, x1000)

2. AOT. a AERXTERE, b ATNEH, REFKAIEAESNE DNAKET
(B8), ABFKFAERNRE DNABF(UE Be. . "E)(FEEHIR, X1000)

a

4. #Hg
KR TR BGT FE R, 3 DNA B 5 3% P 4R 52 K 22 5206 T 7 B DNA T H, AT 51 e 7T A A
Bespd, SRBMEART, I REERE . LR T DNA SERE— B R A G P 2 U e # e, (B 2
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XTRE T DNA SEREM R A2, EERAFAE TR S « BEE AN R BRI RN, KT DNA
SEREPERTIN T 0BG 2 . SRR B 7 vk R T L 4 M A sl e S B SR, AR k) & o
SODIREB, PR T IX ARG A . SCD S5 2 B Fernandez %5[5] 2003 £E G137 (1) —Ffh T DNA
SERPERIIN 578, SEAR T EAEEE R TR S BRRER A E TR A L, BRI R R
YR B E E, F DAPI B a5 725 BB SN 1o 10 WL 1) DNA TERRALBE 5 AR 7 A= Ak
PRI RIEEIRII RN, ATLAHE RS T DNA & 75 A 1 a2 i € 5. DNA (585,  Mmxt 55 4R
B IIHEAT VG . AR T IRNE O KR K, BRI RMETOC RIS TAR S X 7, ARG Xk
TANHABAS LR . 2005 4F Fernandez Z5[6]1%G2 7 SCD kil g, FIER R QSRS th, AIfE 624 B~
MG KT LRGN 5P, HORE T TR, MUKk TR AR . 8 AR5 T 22 3 5
POV IR A R T LS4 R I rT 5. IR K 7% DNA B F, B KIEH e b5
I MAEE DNA W RS TR =L RECH IRANEIR, B A =3 HEGRK, R2REZTER.

ARWFFAEL R 1) SCD SEIR[6]FEA b, & U455 [ #RAER ), {8 S T IR RS o I oo IRGSBCN
B IK - WEAR S Jd AT Gett, @ BB TSR B TR, ke I, EENL
A B SE B SRR T DNA e3P K, & T I Ak I o

TESERG 5 r i R, BATR ISR T SCD Si 4l MR NIRRT H BRI s B R e g
SRR TR TE RS BRI, MM SCIe R . TUARERER B A i, IRV SRR A Ay
SYRTREAIRS FEVE, BB EHIUCH 72 A XSO 2 7. Kk, &iE. RErEWNiREQR0C
~32°C) & SCD SKEG MII M G . TsEia gl REW], R FIRICT 18°C, WIRZma 2 KA RCR, (|
16°ClE R Qe BRI TE R . DR, PRI S SIS FR Y, REFEIRARN R, X T SCD SEst ) 2%
HI,

AR SCD 5246, MEET 10 HE 1K F DNA #5150, &R RINER, TEIEFEH S Z
i T FE T IR ZH [99 751 M (38.1 £ 9.5)%FN1(12.1 + 5.2)%], UilH 10 B A5 T DNA H 5 FE 5 i 1 e i
M., Jilt, Gallegos ZF[71% Wl RAZTA R GRG0 FVEAE B ¥ 13847 SCD & ll, ¥+ DNA W2 1E
WAEE SR 3 £5(35.2%:10.8%), LI HIRIEIT S, KT DNA M TR 13.6%F1 11.2%. AW 7t 25 R
S\ ERFR A RART . 3R 10 Bk T DNA 588 %, Al RS feks 75 B IR A

AOT J&— P F IR IRE 7 DNA U B0UEE S5 44 1) 7715 [8] [9] [10]. FLPENIFE: K TrEM 2N
BREAE], KTk DNA FIBREE SR HTH AN Ak, (F DNA BE X PUER TSR T GE, I ERFF
T RUVEESE R o AN LR T B2 45145 1) DNA TERRIGVE RV, BN SREE . AO T8 eI 456 X% DNA
BN, REOHN, 15504 DNA &4 ERAWER, KOO G0,

AR FAERFEAT SCD S5 ) [F) I 2% [R]— A AR A (0K -k Jr 1547 AOT . &5 RKHL, AOT 1, 10 &3
AR A SRS T H 2 R 16 BERTH R F 2R, @R R4 10 BFYER
BT ) DNA B . $278 AOT A T4G 1 DNA SEBEHERG I 1) nT AN = . Eggert-Kruse 5 [11] 40 % 5
AOT HF I FIiEIR Y T HgE, EHMT, AOT SRS (WK 4L s, BE. R,
PARKE T - B SIURR VA FH S0 28 A M DG o A NI AT RE5 06 68 % 31 (V) R AR A 9K [12].

TEARRF A, A#REX RN AOT 5 SCD s2igs A —E. AOT 45 RIHE T SCD g H, ZRA
GiitEE Lo Hon AOT Wl Fi-F P4 K5 T DNA 528 DK 2 765 38 36 75 i3 — B4R )
MXTF AOT, AWFFALH M SCD I ik RA M H. Pk, #EM. BN . 2 PERE R, EH

TR o B4 Edt— 0 REEA, #57 SCD skt lbr#EMIE R 25 {H, LME#E—HH K SCD
S8 PR A L FH 9 o
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E&WmE

I ARB R R R R B (FE 45 : 2015GSF118072).
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