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Effect of nanobacteria on human sperm quality

ZHANG Feng' ,WANG Shouying’ , HAN Jinhong’ , LI Jun'
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na;2. School of Management , Xinxiang Medical University ,Xinxiang 453003 , Henan Province , China ;3. School of Basic Medical
Sciences , Xinxiang Medical University ,Xinxiang 453003 , Henan Province ,China)

Abstract: Objective To investigate the effect of nanobacteria on the concentration and motility of human sperm.
Methods Twelve patients with type Il prostatitis admitted to the Department of Urology, the Third Affiliated Hospital of
Xinxiang Medical University from October to December 2021 were selected as research subjects, and prostate fluid specimens
from the patients were collected ,the nanobacteria was isolated, cultured and identificated ; then, the patients were divided into
the nanobacteria-negative group and nanobacteria-positive group according the culture results, and the semen volume, total
sperm motility and sperm forward motion of patients in the nanobacteria-negative group and nanobacteria-positive group were

analyzed by the computer-assisted sperm analysis ( CASA). The semen collected from 10 healthy male people were divided into
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control group and experimental group after optimization ;the sperm in the experimental group was co-incubated with nanobacterial
suspension , while the sperm in the control group was co-incubated with oviductal fluid ;the sperm concentration, total viability,
forward motility , straight line velocity ( VSL) ,curve velocity ( VCL) ,average path velocity (VAP) ,sperm head swing amplitude
(ALH) ,sperm morphology and agglutination in the two groups were measured by CASA at 0,2,4 and 8 hours of incubation,
respectively. Results The cultured nanobacteria were white precipitates deposited at the bottom of the tubes and the color of
the medium turned yellow ;the color of the negative specimens turned slightly yellow compared with the medium control. The
results of alizarin red calcium staining showed that nanobacteria in different fields of view were often gathered into clusters and
individual bacteria was too small to be visible, and clusters of nanobacteria could be stained red. Among the 12 patients with
type Il prostatitis,5 cases were positive for nanobacteria culture and 7 cases were negative for nanobacteria culture. There were
no significant differences in the age,semen volume and total motility of sperm of the patients between the nanobacteria-negative
group and nanobacteria-positive group( P >0.05) ;but the sperm concentration and forward motility of sperm of patients in the
nanobacteria-positive group were significantly lower than those in the nanobacteria-negative group (P <0.001). There was no
significant change in sperm morphology at all time points,and no obvious agglutination was observed in the experimental group
and control group. The sperm concentration showed decreasing trend with the increase of incubation time in the experimental
group and control group (F =135.420,132.925;P <0.001) ; At O hour of incubation, there was no significant difference in
the sperm concentration between the experimental group and control group(P >0.05) ;the sperm concentration in the experimental
group was significantly lower than that in the control group at 2,4 ,and 8 hours of incubation ( P <0.001). The total sperm
motility , forward motility, VCL, VSL, VAP and ALH showed decreasing trend with the increase of incubation time in the control
group (F =304.494,48.012,95. 780,53. 538,383. 257,287.428; P < 0. 001 ) and experimental group ( F =1 758. 057,
924.174,297.114,244.244 |1 173.730,290. 031 ;P <0.001 ). At O hour of incubation, there was no significant difference in
total sperm motility, forward motility, VCL,VSL,VAP and ALH between the control group and experimental group (P >0.05) ;at 2,
4 and 8 hours of incubation, the total sperm motility , forward motility, VCL, VSL, VAP and ALH in the experimental group were
significantly lower than those in the control group (P <0.05). Conclusion Nanobacteria can significantly reduce sperm
concentration and motility parameters ,thereby affect the fertility of patients
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Fig.1 Cultured results of nanobacteria in prostatic fluid

samples
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Fig.2 Alizarin red staining of nanobacteria in prostatic fluid samples ( x400)

2.3 PARAFPAUASHREFEAMEAMERS] B ZERICGEIHTHE L (P >0.05) ; 45K 40 4
BRRBERIGREHELLE 459RWE 1o PORME  PRALEE AOR TR EE Himliz 3 ) B AR T4k 4
FAPELE 5 K0 TR PR AR AR IS ORI G TR, 22 RA G4 L(P <0.001) ,
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Tab.1 Comparison of clinical data of patients with type III prostatitis between the nanobacteria-negative group and

nanobacteria-positive group (x£s)
Eibi]] n WY Y R/ mL W THJE/(x10° L) BTG 1/ % R 3B 301/ %
YK A TR B4 7 31.43 £1.51 3.27 +0.18 63.29 +1.80 68.43 £1.72 62.86 £0.90
KA PHE 21 5 31.00 +1.58 3.34+0.15 57.12 +2. 14 66.80 +0.84 56.20 +1.30

t -0.475 0.692 -5.415 —-1.942 -10.530

P >0.05 >0.05 <0.001 >0.05 <0.001

2.4 LIGAMIBARFRSEERIEER B R B B
ZESR LK 3, WAEE R ,2 40K I S 4] 5 JC A

2h

X IR 4R

SLH A

B3 IBRAMMBARFARNENEREE( x400)

Fig.3 Morphology of sperm in the experimental group and control group at different incubation time points ( x400)

2.5 WMRAMIWARFRELRR S9RWK2,  MERAK THREIEERTLRITFE X (P>
2 AKE UL R N R AR R (F= 0.05) 0/ 2.4.8 h i, SCI AU TIRIE B4 KT
132.925.135.420,P <0.001) . ¥ % O h I X ARAL XA, 2 RAZIH#E (P <0.001),
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Tab.2 Comparison of sperm concentration between the control group and experimental group at different incubation time in

vitro (x£s)

1) . HiF i/ (x10° L) " p
EHOh HHE2h HH4h BFE 8 h

papikas 10 69.97 £0.05 69.00 £0.44 66.36 +£1.32 64.23 £2.10 132.925 <0.001

LR 10 69.97 £0.01 65.60 +£0.73 63.13 £1.38 59.03 £2.78 135.420 <0.001

t 0.430 12.626 5.342 4.724

P >0.05 <0.001 <0.001 <0.001
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Tab.3 Comparison of motor parameters between control group and experimental group after different incubation time in

vitro (2 xs)
245 n KGN/ % Wimizsh Ji/%  VCL/(pm +s™')  VSL/(um+s™')  VAP/(pm-s7') ALH/ um
X HEZH 10
EHOh 88.93 +1.75 56.33 +4.03 47.27 £4.79 30.74 +3.51 36.53 +2.17 5.35+0.32
JEE 2 h 66.06 = 10. 46 50.01 =7.85 31.20 £3.30 20.93 £1.95 22.47 +1.76 4.45£0.28
& 4 h 53.33 +10.32 35.74 £8.46 28.35+3.34 19.19+1.16 20.28 +1.68 2.98 £0.44
E 8 h 33.80 +9.57 30.80 +4.37 28.78 +0.78 16.26 +1.70 18.25 £1.32 2.41+0.37
S ZH 10
EHOh 88.11 +2.51 55.63 +2.79 47.87 £4.39 31.64 +0.99 36.06 +1.33 5.30+0.33
JEE 2 h 41.34 +5.18° 29.88 +5.44° 28.04 +£3.29° 16.76 £1.90° 18.52 +1.48° 3.53 £0.43°
WiFE 4 h 17.30 £3.99* 8.86 £2.06° 18.62 £1.94* 13.73 £1.53* 15.27 £1.60* 2.46 +0.28°
775 8 h 10.89 +1.74° 5.17 £1.66" 18.14 +1.87° 12.00 £1.97° 13.09 £1.15° 1.64 +0.41°

SRR P <0.05,
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