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Abstract

The semen quality will decline year by year with aging, and the environment is also another factor.
In this experiment, large-scale animal, swine, was used to evaluate the effects of Lactiplantibacillus
plantarum GKM4 on the sperm quality. The sperm quality of older breeding boars from 2019 to
2021 was recorded. The analysis items include ejaculate volume, sperm motility, sperm number,
and sperm morphology. Compared with the same period in 2019 without probiotic intervention
and in 2020 after probiotic intervention, the sperm motility of older boars fed with probiotic
GKM4 was significantly maintained, and the proportion of abnormal sperm showed a downward
trend. In addition, the semen quality of breeding pigs will also be affected by the environment, es-
pecially the high temperature in summer can easily reduce the semen quality. Therefore, in 2021,
the difference in the sperm quality of boars with 100 g strain GKM4 in daily boar feed during the
summer period was recorded. It was found that the sperm motility, the proportion of normal
sperm was increased, and the proportion of abnormal sperm was decreased during the summer
season in the GKM4 group when compared to the non-probiotics intervention. Overall, the above
statistical data analysis showed that the intake of probiotic L. plantarum GKM4 could effectively
improve semen quality, especially improve sperm motility, sperm morphology, and reduce the
abnormal occurrence of fertilization process; therefore, the fertility was improved.
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1. 5|8

B 43R N DRI 80 A2 N, AW F48 H 55 VRSO FE IEAE IR A N [ 1], K IR0AR B2 A1 B o5 0 1Y
KA E KA, (E1REFHRA B ST e m 42§ (2] (3], A8 R EIRRI#m 2 EF TR,
bR 7R MR TR, AR R R R R — (4] T A SE S8k FH R SN W Bl (Sus scrofa
domestica, swine)>KHEAT S5

4 (Sus scrofa domestica, swine)se K4 H & T H T B MRS . —OEH 2 ME 2 BA
WHMELE . PO J15E. B9 Jim . BoRhae J1omEERs 5], & R LA T #2 8 (artificial insemination) ) 5 14
PEMR UL, A Z AW AT ARCF 2 Sk BEfE . BRI, & AR B2 S R R 2, &l B A4~
FRRR6]. —MCRE, FRARERE IR 2 AL, BEERBESIEE N, MR ARTEIR
BLH 50%L AT, AMEFREEN EA Y KRR AR 2 — . AR & 208 R AR (BB BE A&
N ARHSE I 78 I 2 1E B 807 IR AT MR AE 20 R T 2 & 2 P IR RS V0T B B A4 R R (2 1)
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Table 1. Semen quality of breeding pigs during non-summer period (March-May) in 2019 and 2020
= 1.2019 570 2020 FEEFTRG~5 B) 2 MERERMAR

2019 #(3~5 H) 2020 #(3~5 H) p-value

R & (mL) 256 35 284 +22 0.576
K TIE 3+1 65+ 1 0.009%*
K FH(1 R =T 3.07+031 4.08 +0.22 0.001%*
IEHRET(%) 75+1 60+3 0.001%**
SH Ji A 5 7 (o) 1340 26+3 0.002%*

KR

HR R DR AR U (%) 13+1 20+1 0.003**

Wi AT (%) 12+1 15+1 0.074

VE 1 Bl 2 B AR 5 (Duroc) N .
7 2: *RIR 2019 FM 2020 2 FERHE R E % R (p < 0.05).

Table 2. Semen quality of breeding pigs in summer period (June-August)

2. EERE(6~8 B) Mg RmR

2020 4 3~5 A 6 A 7H 8 H
Hii ¥ £ (mL) 283 + 23 358 +28 338 +31 343 + 36
IR RCYA) 64+1° 55+6° 4 +6° 33+6°
KPR =T 394+033%  1.38+021° 0.93+0.09° 2.04+0.34"™
IEE T (%) 62+3% 33+£3° 19+4"b 14+3¢
S J5E A2 S5 1 (%) 23+2° 37+5%® 45+5° 43+2°
R T HEIR

rh R S5 AR B (%) 19+1° 22£3° 11£3® 9+2°

W T RS+ (%) 16+1° 30+2° 37+6° 43 +4°

VE 1 BL2 % AMEAIRTE 1.0 2 8 A% HE 7 (Duroc) A .
2. ab ARG EAREEESR, ATRENEREEESR(@p > 0.05), ARTFREOVEEEESR (P <0.05).

B TR R ARSI AN, BETCRR Y, ARERSRT R A IR BRI A BT [ 7], LA
FEUTT B XT FA I 2 1 22, PRTRIN ARERE MU0 & N P ™ o, U ORI BEAIC: AH S, RO 2B
FORE S AR B . BB E SR, RNRBE A 28 RSN T HEETM, 2020 4478 3~5 H I
BN 21.9C +3.8C, HFM 6~8 AR N 294°C £ 12°C, 8 HHHEERIRELT 36.5C, LIER
RIpLFEER, & 2 TNER AR ZE0TB(6~8 H )RS A LRI AE IR 2 2B B (3~5 H)2REE RS
RIMFEEETIA TR

NTRANEEER, —BRAVTR, B8 S ERIER. HRERE. DR 1%
W55 6], Hrb, EIRMLL TR T Wik —. GRR I INfi(selenium), AI4&THARERE 7% 71 H 5
R BRAR T WK TR [8]. U FERR 72 Jie P B (L-carnitine) F 8 004 A B0 AT DA S 38 A J8 O RS 1t 5 45
[9]o I &4 1 (probiotics) CAEVF 2 B 78 L4 tH B AT 2 ke S ARNLRE B 7R, anfe ey, fFegid
B TATECREESE[10] [11] [12] [13]. tBARFFUAE H 6 A B AT ol DRI B 5 2 2 R 1 53 T B (9 1) [ 141
WA S 56 AE V) FUAF B (Lactiplantibacillus plantarum) GKM4 YRGB AR, TS B K GKM4 FIHRAX T2
K RS VER 2T B R
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2. MT5E
2.1. SCIOHEMR

Lactiplantibacillus plantarum (FEY)FLATE) GKM4 FLIREMET = T 1 L 2 MRS 73k, £ 377C,
16 /NEFREFR ), LA 5000 rpm (Centriuge 5804R), 25°C &0 10 44 PEUSE VB, TR 20%/i 5 Wk 5 ¥4 1%
TS ER, B EREL N 5.0 x 10" CFU/g. 4B BRI & TA RN E IR A 7 #H %, %
J—20°C % H .

2.2. REFI 5T

RIE B W) UL & 7 0 J v A AL R 70 BT (Agriculture Technology Research Institute, ATRI, Taiwan)Z
IEBPIAER KT 2 & 2 EIKAE (breeding pig, swine) WX %, i & 5 B ¥ (Berkshire)  f.7% 77 (Duroc) .
DL 215 B (Yorkshire)o PATERS R EURE— K, ML 2019 424 2021 “E[0) & A A2 i =, B8
K ¥ (ejaculate volume). F&FiiEs) JI(sperm motility). #5F#(number). #5F MR (morphology) %5 447
LMy B2, AEE R KI5, Phf i AR B GKM4 # T AR R i 22 57, XHRZa H — R AR R,
GKM4 A& FRA o6 4 B GKM4 AL, #5018 R RIEA 100 A S E 148 J kg, Jfi&
ST =1H.

2.3. YRS ST

Hd DAT- Y50 (Mean) +A5#E 1% % {8 (standard error of the mean, SEM)Z . LA Microsoft Excel 4t i1 4
HATEE EHORF R, CAEDIE R A Sk AR T B, BAREZR@P < 0.05). P4HE
I ELEU LA A2 ¢ fr B (Student’s s-test)BEAT 22 7 0, HIBEZRE(p < 0.05) LI EIRZ . Hl BT X
7374 2019 LA N ANE 2020 F i E RN NZZFRNBU(6~8 A MR 7 REZER, Uk 2021
AR ZE(3~5 H) 5 HEZ=(6~8 H )i Bt A W A NI BIRE RS 101 B 22 5+

3. 58
3.1.2019 ELXLHEENNS 2020 EHEBEN A B RRER

1 7R 2019 45 2 %K, VIR BAE, FFURLEE 2019 4F & 2020 SRR R Z T HF, 2020
5 6~8 HHARIFFUGZS T A TRIFIR A 100 g/ R 2 34 B GKM4 B . 2019 45 2020 £/ 6~8 H 114
RN 28.7°C £1.7°C 1 29.4°C +1.2°C, BIEZAGMEIFLEE ZRE 1(a), HHEEREH GKM4
ANFLMRRRE RS . SR AERE TR JI b eh, 2020 4E45 T 25 2E 1 GKM4 =ANH JE, 3L 8 A ks
TAGEN LTt AR B NI 2019 4F 8 H, BARIIRS TiEsh 1 BAE4ERR(E 1(b)), YRR GKM4 [11%
ANE TR TR ). (R THE EZER, AL ER GKM4 A NASZE(E 1(c). Z3Ma
AP GKM4 B NS5, BREH B bR GKM4 Il P 2 22 (6~8 H I B NS TiE 30 71 T Bk il /i, TR B Ak
KR 2T

BE—DHh, 24T 2019 455 2020 4 E R 2 PO RS TR0 2 Bros . S BLAS 20 Ak i 2
A (normal). #9145 A2 i i (neck protoplasmic droplets). HF F ¥ J& A= Jif i (middle piece protoplasmic
droplets). LA J W J% K F-(abnormal)iE A7 MU EE A5 23 #r o 7E 2020 4 B Z=0F BL 45 T 23 42 B GKM4 Ji5, 7]
WEE ) 1E 5 R 7 1 L AR A 2019 A RRFIEHA A 2(a), BTN T LG A FRARIE A5 2(d)),
T 0350 JEm 2 o B v 8 DR 2 5 1 LB U e e B R e A R 2= (] 2(b) B 2(c)). RIBR R SR EE I
R TR, B aE R GKM4 RN AT T IEH RS 7RSI HLG], s A% R Fr B(6~8 A)
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Figure 1. Effects of probiotic GKM4 on semen quality of boars in summer period (June-August, 2019-2020): (a) semen vo-
lume; (b) sperm motility; (c) sperm count
B 1. T IEE GKM4 M EFRHA(6~8 B) AR HERREFM(2019~2020 £F): (a) ¥EiRE; (b) HBFEINT;(0) ¥

FH#
(a) (b)
2019 25 - m2019
< r?(:‘ 2020 - E\Ei 20 - @2020
#H o ﬂ E 15 1
QE e o 10
= I\H/ !L-_ ﬁ ]
S
6H 78 8H
(c) (d)
40 - m 2019 60 - m2019
= X 2020
« & ﬁ M 40 A
s 2 R
iR £ & 20 -
]: ~—
-E-
- 0
6H 78 8H 6H 78 8H

Figure 2. The effects of probiotic GKM4 on the sperm traits of boars in summer period (June-August, 2019-2020): (a) nor-
mal sperm; (b) neck protoplasmic droplets; (c) middle piece protoplasmic droplets; (d) abnormal sperm

2. BT EEE GKM4A ST B FRTEL(6~8 A)ARZ T HREM(2019~2020 £): (a) EEHET; (b) FEBEERAE;
(c) RRERRERE; (d) BRET

3L EEFSREFNAEFTREN QB HRRER

3 4@ 2021 4[] 2 B K 2 A& v A2 v B AR H 2RI R (6~8 IR AR WA L AAEE 2=(3~5 H)
ZHAEMR B ZE . SR G EUE Rk A AT T AR ER Y 3 ALY s A%, GKM4 885k E 6~8
H AR5 T 25 A2 B GKM4 BRI 2 HAES e i 1 R R . SRR, ZE B, X R4
ZKE TR B IV AR HEN T ZEIBUR R BE, SR GKM4 20 2 85 135 8h 18 B 20 Bl fig 5 4 5 20 B
TREZR. WHHAER GKM4 gt AR EE = B(6~8 MK TiEsh ), HEHTAFEMRZ
Tl .
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Figure 3. Effects of probiotic GKM4 on sperm motility

in boars during summer period (2021)
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Figure 4. Effects of probiotic GKM4 on sperm morphology of boars during summer (2021): (a) normal sperm;
(b) abnormal sperm

B 4. BT HEE GKM4 TEEHB AR THREMC21 £): (1) ERET; (b) BRET

Py, AR R A S R A T m R R N AR T RS ], a5 R 4 Pos. 4

T W GKM4 fE[FRE R Z=RY, A IEF R T BB B m, RN A IR R 2= By, AR E 3
SR T FEAR (] 4(a))o ML, NS T ELGIEX AT, 5 R EFHMBEmm AR miEs; AR

T GKM4 HEENALS], Ho 5 2 B W 1 Lo A xR 4L (G LR SE (1) 4(b)), DRI 282E T GKM4
AT SR 1 5 2 (6~8 )R THEIR, SR T IE#RS T LU0 EL MR AR RS T3 .
4. Wig

R T M R B A . 26T B BEICHR . AR LU TR A 2%, LA TR
TR RES 5 2 IR S FR[15]. AR LURIFLAT T GKM4 VR INZE ARG IR R, PPN Mo AR R
REEIR . BRI RN, AT GKM4 . 54N, B T BRI 75 R,
(RT3 A B (RS 38 80 1 1) T — 20 (0 B AR B 2 S L OB, HHSE SR K, 64 T 28
AT GKM4 J5ATRTHIE RO T L], B S e B 2o B I R T RS F MR 1 () 2). B 3RAiTH
WA T 2R T GKM4 ST HA SR 2 BRI R IO RCR . LR B 2 R IR B R, 40 T 28
AT GKM4 5 AT A R AL s RIS S RS TR a () 3). IERRS LU, DL RS T Wi
Pl 4)e ERAIRATARDIBIE T 2551 GRMA b4 T B3t 1 2R AT 3E F R [5G b (0 Flss, sk
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AR A S AN [E AT, BIAnASZoE o, sk — 2P R A

BANEVFZ W ALTE tH a AR AR T R B XCE G %, 802 LR 1 J& (Lactobacillus sp.) B 4 FFT 0 &
(Bacillus sp.) % K I 0] 038 B BE SIS 2 2 ORI R [14]; S IR WS B (Bifidobacterium
lactis)FNTF B FLAT B (Lacticaseibacillus casei) V] 2505 DA B IR 1 B 2 (streptozocin, STZ)15 S [HE IR B2 K
TR IR [16]. (FIX LT 2 SRR KA G, HALF JE T 2 DA o 28 T B 28 5o FRIRE DR T () 42 o5
R, R MAERAS T DMERAESCERBRE. AR5 AE A O R PR RS & R EIFE
PR oI, DAITE o A2 B GKIM4 C5CE A VR T 22 1) 45 SR T DS BH A )48 HY 2 A2 B GKIM4 (1) D RO A

grE bR, R4 T a3 2B T GKM4 TG 08 S% R AF 0 39 it skt PR N Rz & 3s, IR aT oG R 5
A I8 BORS T IR AN s, RS 105 ) BB R T S BRI RS T4, BoR i A2 R GKM4 B B8 A
TR TR

B O

RE S IR VS I 2 N AR B T ST BIT(ATRI, Taiwan) Z Wt 78N G DL IE B 404 2 TAE N 51 ¥ Bl e
WWHE . KT REDHT
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