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% s\ 2 BT E T B R B & BT E BE) ) I4 3 K [ 2% B & (Institutional Animal Care and
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VCL (curvilinear velocity, um/s) LIN (linearity, %) = VSL/VCL

VSL (velocity straight line, um/s) STR (straightness, %) = VSL/VAP
VAP (velocity average path, um/s) WOB (wobble, %) = VAP/VCL
ALH (lateral head displacement, um)

BCF (beat cross frequency, Hz)

L. UG AFERS T /EENRE T 0T o DL CASA Z & oo i BEAE A 54K 10T th &5 B 2% (curvilinear velocity, VCL;
um/s) ~ H 4R LR (velocity straight line, VSL; pum/s) ~ SEHRE RS K (velocity average path, VAP; pum/s) ~
E 4 Fi#E 2 [ (linearity, LIN; VSL/VCL; %) ~ E 4722 (straightness, STR; VSL/VAP; %) ~ &4 (wobble,
WOB; VAP/VCL; %) ~ 5 TP HIHIE(E (lateral head displacement, ALH; pm) » DLRHS T BB RSB PRI RS 1L
AN 2 % (beat cross frequency, BCF; Hz) SEiHE ) S % -

Fig. 1. Kinematic analysis of sperm in Lanyu pig boars. The VCL, VSL, VAP, LIN, STR, WOB, ALH, and BCF of sperm in
Lanyu pig boars were analyzed by using CASA system.

R B R AR

BB A A\ FE A B B B R EREE - 6 DL CASA 247 E HARE HIEKS T-MEAE 881 » DS S B BRI
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([E2) - WAHAERDRE TR SC - REHDRRE RIS - PRGN THIRHEENEIEIRAR - K5 Haeussermann et al. (2007)
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BT ER s grERUE DERE T8 - 3 BIPE TIE 25.1 ~ 24.1 12 23.6% © 241 > SRR R B 2 B 1
VCL ~ VSL ~ VAP ~ LIN - STR 8 WOB ERE] (% 1) - HARBIF AGFFCEE R ML - SoRBIE & mE g%
(Suriyasomboon et al., 2005) » ZR[f » N [EGABRATASE - HolE T MRS e R ESEAV S R SRAHE - DI ISR %
v~ EEE AT E BB - EEEGHTRS TR SR BRI R B A TR > BN E R SR SR (5]
%+ 1997 ; Kamanova er al., 2021 ) - )5 E PEIFEPERIE S 754 (Bama miniature pigs) » AR AREGSAYIEME » 232
e AR B HAE R i E (Zhang et al., 2015) °

FFELE 30 2 35°C Z R Bn iR B 8 1% - iy B &S R MIs  RIRBE B i8Rt R 8 B T e RN
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AR A RS T-VERE © Parrish er al. (2017) BB SEAETEVERE - BIRFISEAAIAHKE/IVE (seminiferous tubule) 7E
4 K22 (vacuoles) » AGhERGH SRR @ 55 8 MR FEIRMHZNELEL 78103 cm » SURAHASEARERIZY7.010.2
em > EREAH IR RSP AR/ NEEZGELY 10% (P < 0.05) (18 3) - MFSEALAGEDIBLE D) 5 0Y) - AT R EE
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(RH / 100)] x [(1.8 x T) + 32 — 58] (NWSCR, 1976)

Day

Fig. 2. Record of temperature and humidity in normal and high temperature groups. Thermohydrometers were used to
monitor daily temperature and humidity changes in the pig houses for 8 weeks. THI = [(1.8 x T) + 32] — [0.55 x
(RH/100)] x [(1.8 x T) + 32 — 58] (NWSCR, 1976).

1. HIBER TR

Tablel. Characteristics of Lanyu pig sperm”

Normal temperature treatment (N = 4)

Week 0 2 4 6 8

Viability (%) 803194 79.5+£5.90 75.6 £8.30 863+ 1.8 83.4+1.80

PR (%) 61.0+0.1 78.0£1.50 76.7 £3.00 74.5%2.0 84.310.90

Motility (%) 82.2%53 87.3%1.10 88.9£1.90 883113 89.2£1.80

VCL (um/s) 80.1£6.3 8631139 77.0+11.8 69.6+8.2 87.4+11.2

VSL (um/s) 202+£23 22.2+0.50 21.2£0.90 19.1£1.1 20.1£0.70

VAP (um/s) 43.1£5.6 53.4+7.50 4571570 41.6t4.6 51.9%6.10

LIN (%) 36.1+4.7 32.5%£6.60 31.8%£5.20 329+1.9 24.0%2.10

STR (%) 5241409 48.01£7.20 48.714.90 54.1%£3.0 4431490

WOB (%) 64.7£23 64.8£3.40 60.9 £3.30 58.5%3.6 54.3£0.80

ALH (um) 30103 3.5+0.50 3.4%0.50 26102 3.9%0.50

BCF (Hz) 74104 7.510.50 6.3£0.30 7.5%10.4 9.6 £0.80

High temperature treatment (N = 5)

Week 0 2 4 6 8

Viability (%) 83.6+11.2 76.6 8.9 74.4%10.8 69.5£6.2° 62.6+£7.6

PR (%) 71.5+£2.4 69.5+3.1 69.9110.3 65.614.2 543+7.0°

Motility (%) 88.113.6 84.1+2.38 81.6143 755189 67.3£6.8

VCL (um/s) 80.9%£6.0 82.5%£7.8 66.1 133 68.2£9.6 82.2112.1

VSL (um/s) 23.51£3.0 244%19 233144 205129 17.6£0.9

VAP (um/s) 53.7+7.6 52.0+4.2 44.1£9.8 44.9£8.6 46.316.0
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1. HEFERE TR ()
Tablel. Characteristics of Lanyu pig sperm” (continued)
High temperature treatment (N = 5)

Week 0 2 4 6 8
LIN (%) 309132 343134 38.5+t1.3 345124 25.0x24
STR (%) 478149 50.714.7 549109 50.11£2.7 44.1£58
WOB (%) 61.210.7 64911.6 66.711.6 65.415.0 571157
ALH (um) 37104 34103 2.810.5 27103 32103
BCF (Hz) 7.110.2 6.810.2 5.6%0.6 6.610.6 8211.1
" The semen of Lanyu pig boars was collected from epididymis every 2 weeks, and sperm characteristics were analyzed by

using CASA system.

PR, progressive motility; VCL, curvilinear velocity; VSL, straight-line velocity; VAP, average path velocity; LIN, linearity;
STR, straightness; WOB, wobble; ALH, amplitude lateral head; BCF, beat frequency.

"P<0.

[ 3.

Fig. 3.

05 versus Normal temperature treatment at the same week.

High temperature treatment

LR e £ g
SO Daear TR <
Dol g0 0 N g

R SEA R BLAERR/ NE VIR © BEBE AFESERUN SERSE 8 IR - ETTAHARVI R BLERKE — (el But
HZALVEAR © (A) FORHFAREL 7.8 £0.3 cm » HEAAN/ NVEGEHETE  (B) EitHENREL 7.0£0.2
om - BEELE/INGT 10% - AR INEZGE KA - S AER/INVE T P<0.05 BEUERATABEE AR -

Length of testes and characteristics of seminiferous tubule in Lanyu pigs. The testes of Lanyu pig boars were collected
at the 8" week of the experiment, and their characteristics were examined by tissue section and hematoxylin and eosin
staining. (A) The testis in the normal temperature group was 7.8 £ 0.3 cm in length, and the structure of seminiferous
tubule was intact; (B) The testis in the high temperature group was 7.0 £ 0.2 ¢cm in length, showing about 10%

atrophy, and the structure of their seminiferous tubule was found atrophy and vacuolation. S, seminiferous tubule.
" P <0.05 versus Normal temperature treatment.
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Abstract

The reproductive traits of boars depend on internal factors such as age, breed, and nutrition, as well as external factors
such as animal care and housing conditions. Semen quality is closely related to environmental temperature although different
types of boar breed exhibit different sensitivity to temperature changes. To understand the effect of high environmental
temperature on the reproductive traits of Lanyu pig boars, the present study was conducted in the pig barn with normal
temperature (30-35°C) — 81 of average temperature humidity index (THI) and with high temperature (30-35°C) — 90 of
average THI for 8 weeks. The semen was collected from epididymis every 2 weeks, and sperm characteristics were analyzed
by using computer-assisted sperm analysis (CASA) system. The results show that in the high temperature group (high heat
stress environment), sperm survival rate dropped to 69.5 * 6.2% after 6 weeks of treatment; and after 8 weeks of treatment,
the sperm survival rate, progressive motility (PR), and sperm motility were decreased to 62.6 £ 7.6%, 54.3 £ 7.0%, and
67.3 £ 6.8%, respectively. All of above parameters in high temperature group were significantly lower than those in the
normal temperature group (moderate heat stress environment) (83.4 £ 1.8%, 84.3 £ 0.9%, and 89.2 * 1.8%, respectively).
The sperm survival rate, PR, and sperm motility in the high temperature group decreased by an average of 25.1%, 24.1%,
and 23.6%, respectively, when compared with the results between week 8 and week 0. After 8 weeks of high temperature
treatment, the testicular size was 7.0 £ 0.2 cm, which showed a significant shrinkage of about 10% compared with 7.8 + 0.3
cm in the normal temperature group. The tissue section results showed that the seminiferous tubules also exhibited atrophy
and vacuolation, indicating that the high environmental temperature has destroyed their sperm production ability. Therefore,
long-term exposure to high environmental temperature will decrease sperm mortality rate, reduce sperm motility, and cause
testicular atrophy in Lanyu pig boars. The results of this study reveal thermal deterioration effect of high environmental

temperature on the reproductive trait in Lanyu pig boars.

Key words: Lanyu pigs, High environmental temperature, Reproductive traits, Sperm, Testis.
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