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Effect of NGF on the sperm motility of human in vitro”
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Abstract: Objective Motility is an important physiological characteristic of a mature sperm. Nerve growth factor(NGF) is a
protein essential for the development,maintenance and survival of the peripheral and central nervous systems. NGF and its receptors
TrkA and p75 are widely expressed in the testis,accessory reproductive organ,and the epididymal sperms. In the present study,we
investigated the role of NGF on human sperm motility. Methods Use 0. 1,1 and 10 pmol/L concentrations of NGF,on sperm mo-
tility study to investigate the optimal concentration. Use CASA to detect Sperm motility changes every 10 minutes in an hour after
10 pmol/L NGF was added to the semen. Results The parameters of sperm motility increased after NGF incubation had significant
difference, in particular, VAP, VSL,VCL,BCF and LIN mean were significantly increased more than 32%. MAD,STR, ALH and
WOB mean had no notable difference. Furthermore, NGF promotes the sperm motility in a time- and dose- dependent manner. In ad-
dition, the enhancement of NGF on sperm motility was more stronger than those of sperm culture medium. Conclusion Our find-
ings suggest that NGF plays a promoted role in human sperm motility.
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1 Introduction trophic factor (BDNF) , neurotrophin 3, neurotrophins 4/5 and
In mammals, the family of the growth factor called neuro- nerve growth factor (NGF) , which are involved in the nervous
trophins(NTs) comprises four molecules, brain-derived neuro- system development and maintenance''’. However, the expres-
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sion of NT receptors in non-neuronal tissues and the effects
strongly suggests that NTs have a broader range of actions
than originally supposed. More and more data suggest a role in
the regulation of non-nervous tissues of these molecules!®*/,
NGF bind to two kinds of receptors: The protein tyrosine
kinase Trk receptors TrkA,act as specific high-affinity recep-
tors. The low-affinity receptor p75, serves as a pan-neurotro-
phin receptor mediating pro-apoptotic or pro-survival cell pro-

grams'!

. NGF and its receptors had been reported to exist in
the testis’®’. NGF was expressed in Leydig cells, primary sper-
matocytes and pachytene spermatocytes. TrkA only immunore-
acted to elongate spermatids and p75 showed positive immunos-
taining in the Sertoli cells, Leydig cells, the pachytene spermat-
ocytes and elongate spermatids'®™ . NGF, TrkA and p75, have
consistently been detected in developing and adult testicles of
different mammalian species.and their expression has a hormo-
nal regulation'®* . In addition,immunoreactions for NGF and its
two receptors were also observed in columnar secretory epithe-
lium lines of the seminal vesicles, prostate and coagulating
gland. These results suggest that NGF is an important growth
factor in male gonadal function*"7,

However, the key role of NGF on the human sperm motili-
ty remains unclear. In the present study, we attempt to eluci-
date the physciological role of NGF on human sperm motility in
vitro.

2 Materials and methods

2.1 Subjects 20 normal male subjects with fertility were in-
vestigated between January and June 2011 at Air Force General
Hospital. The sperm samples have motility higher than 60%
and count over 20 millions/mL. The subjects provided written
consent after being given detailed explanations of the proposed
study.

2.2 Preparation of semen samples Fresh semen samples
were collected by masturbation into sterile plastic containers af-
ter 7 days of sexual abstinence and were allowed to liquefy for
30 minutes at room temperature''?), Semen analysis was per-
formed according to WHO protocols. Samples were processed
according to the routine wash and swim-up procedure in
HEPES-HTF (Santa Ana, CA, USA) medium supplemented
with 10% serum substitute supplement ( Santa Ana, CA,
USA).

2.3 Determination of sperm motility parameters 10 mL of
sperm suspension was placed on a Makler chamber and sperm
motility parameters were analyzed by CASA, following incuba-
tion for 1 hour at 37 in air. The semen analyzer used was the
Hamilton Thorne Research semen analyzer (IVOS, Version
10. 8x. Hamilton Thorne, Beverly, USA). The standard param-
eter settings employed for analysis were as follows: frame ac-
quired,30; frame rate, 60 Hz; minimum contrast, 80; minimum
cell size,3;static head size limits, 1. 00 — 2. 90; static head in-
tensity limits,0. 60 — 1. 40; static elongation limits, 0 — 80 and
temperature,37 C. At least 10 fields were examined.

The post swim-up sperm suspensions were used to assess

the sperm motility, as it was proposed that the post swim-up
motility is a better predictor of fertilizing ability of spermatozoa
than fresh semen. The following motility parameters were
measured; concentration(CON, Million/mL), rate of motility
(%MOT) and rate of rapid progression( % PMOT). For those
spermatozoa that exhibit an average path velocity(VAP) grea-
ter than 25 mm/s, the following parameters were determined:
average path velocity(VAP,mm/s) ,straight line velocity VSL,
mm/s) , curvilinear velocity (VCL, mm/s) , amplitude of lateral

head displacement (ALH, mm), beat-cross frequency ( BCF,

Hz), Straightness ( STR,%); VSL/VAP and Linearity
(LIN, %).

A more specified measure is motility grade, where the mo-
tility of sperm are divided into four different grades. Grade a:
sperm with progressive motility. These are the strongest and
swim fast in a straight line. Sometimes it is also denoted motil-
ity 1. Grade b(non-linear motility) : These also move forward
but tend to travel in a curved or crooked motion, and some-
times also denoted motility [I. Grade c: these have non-pro-
gressive motility because they do not move forward despite the
fact that they move their tails, and sometimes also denoted mo-
tility [l . Grade d: These are immotile and fail to move at all.
Sometimes also denoted motility V.

2.4 Statistical analyses For statistical analysis, a standard
software package(SPSS for Windows 10. 1) was used. All data
were given as T s. Differences between groups were compared
by using a one-way analysis of variance (ANOVA). P<C0. 05
were considered significant.

3 Results

3.1 Effects of NGF on sperm motility The parameters of
sperm motility increased after NGF incubation for 30 min at the

concentration of 10 pmol/L. In particular, the means of VAP,

VSL., VCL, BCF and LIN were significantly increased more
than 32%. The means of MAD, STR, ALH and WOB had no
notable difference(Fig. 1, Table 1).

A

A:In NGF absence; B: In NGF presence. The bar represents 50
pm.
Fig. 1 Effect of NGF on sperm motility of human at the

concentration of 10 pmol/L for 30 min.

3.2 Time-dependent effect of NGF on sperm motility The
mean percentage of motile sperm were assessed by CASA after
10 pmol/L NGF for 2,10,20,30,40,50 and 60 min incubation,
respectively. As compared with the control, the mean percent-
age of a and b grade sperm significantly increased and the mean

percentage of ¢ and d grade sperm declined after NGF incuba-
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tion(Fig. 2, 3). As compared with the control, the mean per-
centage of a grade sperm significantly increased and the mean
percentage of ¢ and d grade sperm declined after NGF incuba-
tion(Fig. 3).
Table 1 Effects of 10 pmol/L NGF on the human sperm

motionparameters(T=+s,n=20)

Sperm motion parame-

NGF absence NGF presence

ters

VCL(pm/s) 2.8041.03 3.7041.33"
VAP(um/s) 44.59417. 26 59.50424, 57~
LIN(%) 17.9148.77 25.53+11. 46"
BCF(Hz) 26.21411. 64 36.06415. 80"
MAD 29.33410. 03 32.71410. 57
VSL(pum/s) 61.97410. 62 64,7049, 40~
STR(%) 57.39410. 49 60.1749. 14
ALH(pm) 18.17+2. 38 18.71+1. 44
WOB( %) 10.57+1.70 9.91+1.70

*: P<C0. 05,vs. NGF absence.
-

A:control;B:2 min;C:10 min;D:20 min; E:30 min; F:40 min; G

50 min; H:60 min. The bar represents 50 pm.

Fig. 2 Effects of 10 pmol/L NGF on the sperm
motility in time-dependent manner.
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Fig. 3 Effects of 10 pmol/L NGF on the mean percentage
of motile sperm of a,b,c and d grades in time-

dependent manner(z=+s,7=10).

3.3 Dose-dependent effect of NGF on sperm motility As
compared with the control, a significant dose-dependent im-

provement in sperm motility was noticed in the experimental

fractions supplemented with 0. 1,1 and 10 pmol/L concentra-
tions of NGF for 30 min. NGF at the concentration of 1 and 10
pmol/L produced an increment of the mean percentage of a
grade sperm, meanwhile, NGF produced an reduction of the

mean percentage of ¢ and d grade sperm(Fig. 4,5).

.
-

A:control;B:0. 1 pmol/L NGF;C:1 pmol/L NGF;D:10 pmol/L
NGF. The bar represents 50 pm.

Fig. 4 Effects of NGF on the sperm motility in dose-
dependent manner.
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Fig. 5 Effects of NGF on the mean percentage of motile
sperm of a,b,c and d grades in dose-dependent

manner.

3.4 Comparison of sperm culture medium and NGF on sperm
motility As compared with the control, the mean percentage
of a and b grade sperm significantly increased and the mean
percentage of ¢ and d grade sperm declined after NGF incuba-

tion. The role of NGF was significantly stronger than those of

the sperm culture medium(Fig. 6,7).

A

A control; B: sperm cultyre medium; C:10 pmol/L. NGF. The bar
represents 50 pmol/L.
Fig. 6 Effects of NGF and sperm culture medium

on human sperm motility.



Eintd A& 2012 4 10 A% 33 6% 20 4]

Int J Lab Med,October 2012, Vol. 33,No. 20

A 2B 5
* g
7
2 15
° E
30 2w
= =
H
3
2
£
15 § 5
H
2
H
0 2 o
Control Medium NGF Control Medium NGF
:C D15
75 E
3 7
H
60 2
H
U
Zoss * g
s
* g s
£
H *
15 3
0 £ o
Control Medium NGF Control Medium NGE

Vertical bars represent x5, * : P<{0. 05, * ; P<(0. 01, vs. con-
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Fig. 7 Effects of sperm culture medium and 10 pmol
NGF on the mean percentage of motile sperm of

a,b,c and d grades.

4 Discussion

In the current study,we revealed an evidence that demon-
strate a direct role of NGF on human sperm motility. NGF
treatment could enhance and maintain sperm motility in dose-
and time dependent manner. furthermore, the role of NGF were
more stronger than sperm culture medium.

A positive immunoreactivity for NGF has been reported in
the adult mouse testis. This immunoreactivity appeared to be
localized to the cells of the germ line. it was positive from pri-
mary spermatocytes to mature sperm. The presence of NGF
mRNA and protein in adult rodent testis has also been demon-
strated. NGF mRNA was detected in spermatocytes and early

spermatids of adult mouse and rat testis"**'"

. The presence of
NGF-like substance in a testicular extract was also confirmed
by a bioassay. An analysis of the stage-specific expression of
NGF during the cycle of the seminiferous epithelium in the rat
revealed NGF mRNA and protein at all stages of the cycle. A
quantitative determination by immunoassay of NGF in human

testis revealed the presence of 5. 44 ng of NGF per g wet

weight!15167

NGF remains associated with spermatozoa throughout
their maturation in the epididymis,and further peptides may be
absorbed to the sperm surface from sources in the epididymal
epithelium. The presence of NGF in spermatozoa and in prosta-
tic secretions raises important questions concerning the role of
this protein in sperm motility, particularly since NGF is a
known chemoattractant for motile leucocytes. The possible re-
lationship between NGF and the “forward motility protein” al-
so needs to be addressed carefully"'™.

In this study we also compared the sperm motility incuba-
ted in a culture medium versus NGF. NGF resulted in a greater
percentage of motile spermatozoa available and perhaps appears
to have been advantageous in terms of fertilization rates, with a
resulting increase in the proportion of better motile sperm.

In summary, NGF have critical role in human sperm motil-

ity. These results may promote the application of NGF in assis-

ted reproductive technology in clinic.
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Clinical usefulness of measuring red cell volume distribution width to diagnosis heart failure in acute coronary syndrome patients”
Zhang Minghua' s Zhang Hua' \Wang Qi' ,Liu Jigin',Sun Jing® ,Zhou Xin® , Pang Bo'®
(1. Department of Clinical Laboratory ;2. Department of Cardiology ;3. Cardiovascular Institute ,
Hospital Af filiated to Armed Police Medical College . Tianjin 300016 .China)

Abstract: Objective To evaluate the clinical value of red cell volume distribution width(RDW) to diagnosis heart failure in
acute coronary syndrome(ACS) patients. Methods We analyzed the baseline clinical data of 380 ACS patients consecutively admit-
ted into our hospital,according to the classification of left ventricular ejection fraction (LVEF). Receiver operating characteristic
(ROC) curve analysis was used to evaluate the clinical usefulness of RDW. Results There were significant differences of the age,
plasma creatinine, white cell count and RDW among different LVEF groups(P<C0. 01). ROC analysis results showed that the accu-
racy of RDW was 0. 653(P<C0.001). At the cut-off value of 13. 2% ,the clinical sensitivity and specificity of RDW in ACS patients
were 61.0% and 61.4% respectively. Conclusion As an item that can be tested rapidly and easily, RDW is useful to diagnose heart
failure in ACS patients.

Key words: red cell volume distribution width; acute coronary syndrome; heart failure

DRSNS S AL (ACS) BAE AT B L Mt Ay E B ™ E AT ;™ 5 2 (I LEF R T 2.0 mg/dL) s 4R i
OIEZE R — IR B a2tk ELS A, ACSEBE MHRAME 1 ANE ™ EERRESE.
40 S RE 2 TP Al FETRUG B9 B S AR . A0 4R N MR BLUOY A 5T B 1.2 S sts WRRE B L LR 2
(RDW)ZFI 4= A 20 i 240 2 70 A (SR B8 08 35 o0 S A0 MR/ A 45 28 LI ML L R Il I i 25 A AL 3 A » S e U B A
[ T X H A RS 3 — M 47 B9 L A T LA T RDW X 2% Be i B ORI 4 R . U Bk ML 2 5 mL. ] EDTA-K, 5
MAEATH B WA 2. EANE B 1 . RDW 55k aibk  AFR#ETHIEE. (T4 A 3h 170 26 M Bk 70 A7 A XT-1800(Sys-
PR AN BG A RE MR RDW B @B H . HHRAE  mex, HAO X RDW 4 (i % MLF br #E A7 8 00 6 F3 4 B gh 4 4k
O JIEE RFERE O M R R A R U R B E AR A 7180 CH SLA R . H A X M A AL 5 AR EAT AR
W A X R KA T RDW A I R L i B . 1.3 LVEF & RAR @A O 8 EAX TES3SCRAH A .
T RDW 94600+ 70 (5 58 B AR HERE A AT S+ 2072 . A0 KD, A Simpson X T35 M5k 280 2 Y 58 1 73 4K
H 250 RDW X3 ACS G2 B0 g 20 38 1 Wi R 12 7 B L4 SEil2Fabs MESS R 7 SUBECCH 2 HO 2R L i

A, JH SPSS18. 0 8 Af: , 3% 2 7% 42 21 7] B 30 0 i ¢ 4G 36 ok RIAG: 562
1 #R5H%E TIBCR R AL ) EL Ayt R B, IR R A R R AR R AE

L1 — R LA 2009 45 1~8 76 5 2 b M I (ROC) HH &R #EAT 7047 <

BEe 0 M N RHE BE IR T B ACS B BRI R TR T 22 2 & 0B

), 38380 il ABERRHE: ACS 2 Wi 4 9 11 .0 JIE 9 2 45 L [ SN AWEITHY 380 ] ACS J8 35 1 — MBI IR FRAE L 4 1k
D MERG P2 (ACC/ AHAY il 58 AR E- o HEBR bRl R ERE R # MG AR L3R 1. LVEF 8B 2 2220 ~752% (14
AT e b A AR TS AR 5 5 B IR LT AT SRR 12206 ~ 50005 U 43 S5 2: 5106 ~ 57005 U 4 L4 3

% HATH . REE LA S W H (WYM201004), 2 il{E{E#% . E-mail: pangbo7880@163. com.,



