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Abstract

Objective: To observe the effect of Ganoderma lucidum polysaccharides on sperm membrane and
DNA integrity in vitro. It provides a new way for the treatment of oligoasthenospermia. Methods:
Normal adult male, abstinence 3 - 5 d masturbation method semen. They were divided into 5
groups, and 0.2 ml semen was collected from each group. The control group was semen stock, and
the other 4 groups were added with equal amounts of normal saline, and ganoderma polysaccha-
rides solution of different concentrations (0.25, 1.0, 5.0 mg/ml). The effects of different concentra-
tions of Ganoderma lucidum polysaccharides on sperm survival rate, sperm membrane integrity
and sperm nucleus DNA were observed by eosin-Y staining, HOS and SCD. Results: Under the same
conditions, low, medium and high concentrations of Ganoderma Ilucidum polysaccharides could
increase sperm survival time, improve sperm survival rate and motility, reduce sperm DNA dam-
age rate, and protect sperm membrane function and DNA. The effect of polysaccharides in the 1.0
mg/ml and 5.0 mg/ml (medium and high) Ganoderma lucidum group was significantly better than
that in the control group (P < 0.05 or P < 0.01). Conclusion: Ganoderma lucidum polysaccharides
can improve sperm survival rate and protect sperm DNA integrity in vitro.
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M TR, AN EE 2 EE BRI R i A RS, EERIUNIIR TIE. DR T
AE AR 3 AE (PR 2D 53 WP 10E, OAT)ERCHE ThE, 2 51E B MEAT I MK —, 1Isks 7k
BH 1] [2] [3] [4)e HFAR M/ 55 W0 A8 1 2 B0R YT T i 2 290697, Blinst AL I A g Ak 72,
REETTHA RRYE, AFEE — LA A AL, 110 B2 245 7 R A PR THRE 36 )T T BT — e B %
AEF RL[2] [3]0 FRATCALE RTINS op 5524 R Z PRI it FE 9 At X R 2 2 RRIUR SRS T B R 7 2K, 4R
P RZEARINEAKE THLE], BT R SRS 155 R B R rh 2367 1 7 SOREN IR YT /D SRS AE 3R 4
P LS, BETHES) HR ST DU BT O, ) sl i IR, AT R BA TR AL,
BNFRATTI B KT I 9 RE 6 ) S EUASH B KR JEE 1 A

2. MMERE

(—) REFHEMIER R L RES %

B 100 FEF8 0 R 2 SR (W B 1L ARG BF R T R P R 55). , TETE 0.9% A4 B kg
M1 /NET, TETE 100CHEEHB s, BUR G ELBA R R ZREGH. KR ZIRIGET 62CH
ST TR 2 /NI . SR 250 ZFHATIHEE, T 62°C~90°CmIg 1 /i, HEATHifE, iE9E, [EIUCAh
fiko JEVE. HETIEEE, H 250 = 80%IKIEM ZBHRBUIR, T 80C~90°Cid B T [l 2 X, HHIK
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15 /0B, B, TREIERTERIZ5E TP inZ& 1K 500 ZFH2 1 /N, T 90 CIRIZFREN 40 Hr4h. iyE, #
FHRINZEMK 250 ZTHHFEE MR 30 odhE, WO, AIFIER, WURIRYGE AR 75 =T BRE
FUT, IO 1%BE TR B 2 IR ISR R ZHM 2. RZZ M saith: B 2K 4
FAE, SRIERAEVENG, IT¥ERE S Wk, 3L R 16 T, UCEEVERLR, WAKENT 3 K.

() MAMEALE TR

1. AIBCRAER B A HT

1) EFERAEQRS5~35 2) Tt 50 4, NEFRHEN T O ME RGE . WK RS WIR ARG MNE RGW%E
Wi, TAEG R, Sk, CEEELAEER 1A T4, MEMBRER. BRRERE: §2%2
Ft~6 ZF+, pH 7.0~8.0, WBALKS[A] <30 708, KT RIMZE3N%> 32%, FiHE3IRESIEAEE >
40%, FETHE > 15 x 106/ZTF, B TR <4%. 2) bR 7525 Bk E KR 1:1 1 Ees)
O RN R BE B 254, WUEEAE FIG sl Ol . IINZGRE 30 23%h . 24 /NI % 48 /NI 25 3 51 330 47 W
5,

2.

BRSO N S A, FAESAINN 0.2 ZTHRE, XIS AAIEFHA, AR, KA
(BYFI R ZZFH%. B, &HEZ40.25 mg/ml, 1.0 mg/ml A1 5.0 mg/ml, C, DM E). %455 5k503t
[FI9FE 24 h [ 48 h J5, IR M5 (1 SEBR A7 T 7155 256 R BN LARE I .

3. KEFAETE A

PR BR B ARIE (7 ER[5], T 0.5 TEHELL-Y A1 0.1 32 35 % (Q/GHSC1092-1999 iR A=] )E&
Y, IO 0.9% A ERER K E 100 2=, F8MRAIIEAR, LB A 0.5%IKEMIEL - Y MB(EY). a1t
FEFTR IR Z IR ARAT % F BV AR B 24 /NG RS TR 210 BY Y9, iR FiE 2 o4,
26 3% Wgg .

4, EY 45 & KB EIK(HOS, EY-HOS) S50 K6 A 1 K 52 3 vk

HFARIS b i SE 58 (HOST) [ FE R A B RS HOE 1) 77 E (5], BARD IR . EeRREL 0.735 SeiTiEIR
BRI 1.35 a SRRE, InXZOK A 100 =7+, BCERGE FRE N 0.15, BiEE 150 mOsm HGEMH. B 0.5
SO Je 0.1 SO e, 4% BATRE ALY Yl EC ) AR AR AT - H W EE(EG) il XUZIEAGT S8
SRAE R ZFRBUR AR A RS T A 58 8 1 B 0.1 Z DRI 1 Z£F+ 150 mOsm RIS, 185, 37°C
K 30 S, N 0.1 Z AL - S WG, TR, 2 0 E W 50 SRR - AL - AR
GG B, WEIFRITHE.

5. KT YR HU(SCD)SE 5

T8 Qiu Z5[5] [6]3IR M 772347 SCD SE56, K& BRI N K. Foks. e RE 44
38
(=) G2
KH SPSS13.0 Giit i AF/rir. tHEERILx + s For, ZAHNLEBCR T Z 500, B HLisCR
Dunnett ¥, P<0.05 NERS %= L.

3. &R

() BERRIL, T CLR IEHRA T 0 5 TR B R IS BE M0 T A8, MG T AR 30 1 7K e
W, AT RRATHEAT A B SHT 6

(7)) TEXPRHATIEE 24 h & 48 h 25, @t Xt R 38, AT BRI, MK AR R 1
LA RIIKRE, RSP R R SR, I AR ILE N A N R S L E 1)
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Table 1. Sperm survival rate of each group was determined by EY after 24 hand 48 h (x £ 5)
F1. BE24h R A8h /G EY WM FEER(x £5)

R 5 (%)
205 n 7l & (C/mg-ml™)
24h 48h
A 50 - 17.9+23 32+13
B 50 - 13.2+4.1 34+21
C 50 0.25 mg/ml 31.0£3.9 6.8 +2.6"
D 50 1.0 mg/ml 37.1+3.1 9.7 +£2.7%¢
E 50 5.0 mg/ml 38236 9.2+£3.2%

(Z) RZZHEXFE TN DNA 5650 (1 520

50 BIRET BN A B E K RHIE) L 4242 5 C MR 2 MK, . s57 B S 48 h 5 & 4Lk 7.
¥ 7 DNA # F LEB1] 0.25 mg/ml R 2 2 WK T X B4R AR B 2R /K 4], 445 2 C 4, 1.0 mg/ml #1 5.0 mg/ml
RZZHEANINE T DNA B KT 15 4 S AR 3K KA 3 C O H 2)0 X HEAH J R 2 Z B R A1 7
H 48 h J5 4 NAE T DNA [z LI 1.

@ (b)

B EOR 10%100 %

Figure 1. Effects of control group and Ganoderma lucidum polysaccharide on DNA of human sperm after 48 h in vitro in-
cubation. (a) Sperms in the control group had no halo (DNA integrity damage); (b) Ganoderma lucidum polysaccharide can
be seen with large halo sperm

1. MRERRZZVERINTE 48 h FXTARET DNA BN, (a) MREBFIRTIHE(DNA TEMLERTF); (b)
RESEANAKAZET
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Table 2. Effects of Ganoderma lucidum polysaccharide on human sperm membrane and DNA after 48 h incubation in vitro
(n=50, xts)
F 2. REZEERINGEE 48 h BT AR TFIER DNA BISZME(n =50, X£5)

HOS-EY J& k& T HE S 28 (%) SCD (%)
7 (C/mg-ml™)

A B C D DNA

A 54+13 1.6+0.5 442+1.7 488+2.1 41.6+2.1
B 45+1.2° 1.5+0.8 44.0+2.1 50.0 £3.1° 42.1+3.1
C 0.25 mg/ml 10.9 +1.5° 2.1+0.6 413+4.1 457+ 4.9 29.5 4220
D 1.0 mg/ml 123+£1.8% 2.7+0.6 40.0+3.1 45.0+3.2% 2854225
E 5.0 mg/ml 13.9+1.3% 2.1+07 39.5+3.1 4454325 27.9+1.8%

LS4, "P<0.05, "P<0.01: SEBEKA, 445 C 4 ARHIR R 2 2R, P<0.01.
4. Wi

R Z(Ganoderma ucidum)&—W a2y, NWRZE, KR Z%E, REZMEATUHEEH, XAEAR
EZI A, R RAGHRN EZB) 7RIS . RZFOREINEL, it tr, 3o i,
i B, RZBRHE, M, 0. . . B2 EPEER, REMAER EARBONRER, 1]
CASEIRE G I BEAN . W RFLZE DI, T HA G MR 22N, A AmER: WY RDige: IHHE)
HREAREET . ZIREITERG AT B 145 1 BE 0% 45 2 B A DR

HERERARBEFL, AT —BNRB R ZZ P HERZ AN, WEBE IR A RS
FEARZZH. B REZBRMEAREREELZAR. HhRZ 2R LD WEZERS, P ERERE
RHMECONRE, RiE SR, LWhAMEWEREK R, ERNAEZMAENHAE. —
WA R A REE, XM SRNGE S T T RATAR L 2 B MR I S A, SR H R S ) R A
A%, @A FIRREIZEEER], W] L DA AT MLV E A DS e A5 2 s i SR B0, A5 I ) £ SR T E
PRLEAS 2 DI SE R 3R i, JF LA R N AR TE R B 28U DU A5 B BORRE B I G e, 1t — DT RR AR N B i,
T TS 5 200 o e ) D 2 DAL A B BORAR BE 3R vy, HOTSCN A, (R AT . LS Ae 8 SE A s & R
i, AEAFHLAR P B R A SRS BECRAR A e . R Z 2 HEIERe gt — DA A BRI R 4t
73 S RH LR, T A A W S5 0 ) BE 0 BENS de KRR BE MR 5 R, T AR RE RS AE b il b bRod M
TERUR, SXAE—K, HUARBAARR % JRe S RN aE, I R AR ar b X PR 1R 28, RERS R
WU S e HRAS SE I R S8 (HL R Z2 2 RERDRE T4 Bt AR FTRIE T B 4RGE, BRI H SR 5 BT U AH
XFEUDBPIRES 3% S — B BRI 1 IRA T TS 3 1 — P43 .

MGG R I, FATAT LUEMTHIE 2, RZZHERIAFAE T ARE 71 LL RS T DNA P A0 i O)
FYER, XWMAE— @R EATISAE T G B BE D I i, 2 T A5l L AAR DA T N B) 408 L S B 1 A 280 4
Ko WRAERBRAIEOKE, RZZHENFIEAGEBOVY L RHOBIE, T T AR 11
AFIE I () B — DA BN I BT .

AR N LG B IO, 7 N9 B ARSI AL B, FE xS Lt AT Bt ab B 2 J5, W RAE—
ARG T8 B T LSRG DERIRS 7, Wk T TN TR, 2T IR 55
T RESE A S R AE , T LAAEAT R B AE RE 06 A B Xk 97 2. AN AR, 72 2B B P2 22 U L A
e R RS T R TR B UG, R R B B BOR BT A S s B A b, X BRI
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R TR S EMR, W HRI T4 zikiE .

ARSI TR, BATHE— P KB, TG R 2 2 W AT LU 1 IO PR S5 R A5 B BRI
(I3, HETTIR/AE TR DNA R0 5%, A6 AR 1 B4 BE A5 21 7 BORRERE PR, b1 A6 55 R
BB RBEEE X VR T (LAY b, R DMEAS A AN 715 B B A S FRR A SR, AT (L A5 995 Al B EAN
e B B 6 15 208 B AR o, TR — 26 0T B R R BR AR, A T IRATIAE BT FU3X — 2R 47 il U e O ] HR 7
WAL AR AR I — R, AR BN PR A i vk 2 T8

AR, B 22 B b i B2 2ok 22 ulia T A S T, P HAVBIR BT RORE . R
NERARR[6]. ZHT, FRATDG R 2 A SERRRFAE 1R KSR BOMIR T, AT RANEE, A
AN SR B b T CAFZ A o 3RATT 30 SR T DU I A S o e 24 A P9 AR PRS- PSR AR G 24y 5
JS2FH AT 20 TR [ 7] (8] [9]o 1 AR Z 2B RG T DI RE™ AL AU SEPREEMOR A, H AT R ILARIE -

=
AVRBSZ 1 R4 T B 25 BHEOR TR (2017-286) B 81
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