Methods to optimize boar and sperm fertility
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External and Internal Factors Impact Boar, Hormones and Fertility

AN EE N PRI A = WA N e Y TE N VA

Hypothalamus
releases GnRH to cause FSH and LH release from the Pituitary
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3. Feedback Testosterone . Boar testicle
to Modulate GnRH/FSH/LH Estradiol il

3. 5t Inhibin

187 GnRH/FSH/LH

Venous blood flow back to brain from testes .
2. The testes produces steroids

and protein hormones
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Cross-section of Boar Testicle/A}4 52 AL A2 [

* Spermatogenesis occurs in
the Seminiferous tubules
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Caudal Epididymis

Corpus Epididymis

* Sperm maturation is
asynCh ronous along Iength Seminiferous Tubule
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Caput Epididymis

e ~40 days for
spermatogonium (base) to
mature to release as
spermatozoa
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Primary Spermatocyte
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al Sperm Cell Maturation
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Head: Caput 3k
— Sperm enters with a proximal cytoplasmic drop (immotile)
—  FE T RAI s R M BOBOR #E N (LD
* Body: Corpus /&
— Droplet translocates and may form hairpin loop
— WAL AT REME R TR
* Tail: Caudal & Tail: Cauca TN
— Droplet moves distal and may fall off a——
— W ATmRiE s, W ARSI
— storage good for weeks, but with extended intervals, more debris
and dead cells accumulate

— fEEEARL, (HREERRIEE, AR 2 R RSN
» Daysoftransit=12d & KE=12K

Total = ~50-60 days i it=#]50-60K

Head: Caput



Thermoregulation of testes =& L5 1/ 1

s |located outside body cavity but close to body /37 T-14 iz #MB 58 1 B 44 it i,
rmatogenesis must occur 4-6° C below core ¥5 1 &K 4 W AFERZ 0 LL N 4-6°C

~ Lower subcutaneous fat allows more heat lossi A& 1 52 T Hg 17 fo 15 5 £ (1 B4 ok
Pampiniform Plexus of arteries/veins cools blood (39-33° C)

SRR N B ik /7 ik AV ED IR (39-33°C)
» Also allows recirculation of high testosterone back to testes it 70 VT 15 52 fli [B] 7 £1) 52 H
ermo-receptors on Testes 52 } 3 Z 14k
heat on testes induces panting 22} & #5| & H T
Cremaster muscle raises/lowers testes 22 5 146 & /PG 2 A,
', Tunica dartos muscle relaxes to increase surface area of skin
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jaculation and Ejaculate

Ejaculation 51 15

— pressure on glans penis by hand induces contractions in
epididymis/vas deferens
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Ejaculate fractionsi ##& A~ [F] 35577
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1-2. Pre-sperm (discard)

3. Sperm Rich - 80% of sperm

4-5. Post-sperm fraction (SP volume)
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Sperm Motility
fa 1 ias)] L

Important for selection, reservoir binding, release and fertilization
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Fertile 1] 2254 [t

— Large circular, Darting Non-rolling or rolling progressive
- KB, &ARRsh IR )t
Infertile A 7] ZE58 K]

— Small circles, Wriggling, Stationary
_ UNEIE. T, #aE 7 0

When sperm released after ovulation 4 HEDN J5 *%?%ﬁ%%ﬁﬁ(ﬁﬁ """""""""
— hyper motile in fast straight linef 3 B 2kiz s i &
— high wobble with large lateral head displacement
— B KM Sk EAL RS B = R )
— motions increase distance traveled and likelihood of sperm egg
interaction

— IEEEIN T AT R AR T 5 U0 A B T R AT REYE



y we evaluate sperm
perm with structural abnormalities are infertile
N AFATPPA K T
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e Headk3
— Detached 37 [ Ejaculated
— Macroencephaly 3k S i /2 T

e Droplets ¥

— Proximal TV E

— Distal 7T Uiy E
* Tail defects

— Bent 5 il T

— Coiled 1 h TE

— Hairpin KR E

* Observed in Testis (T) or Epididymis (E)
FESE AL (T) BifsE (B) Hhlses|

Image, Gadea Pig Intl.
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ost normal sperm of high quality very high

KM= R E R IEF R TARE &

But can be damaged by processing, age,
bacteria

(HAfRE AL E . Fie . AT 1T 5240

Must be present for sperm to bind egg

M T W IUFAE Re4s 5001

Photos courtesy of Dr. Andre Andrac




Selecting BoarsiZt £

From large litter with heavy birth weight

o HMAENARERERSSMFHZ

* Nursed in smaller litters

- HERUVIMIERIRE

« Good Growth rate R iffA K s %

Libido and ejaculate volume M AX F1 514 &=




development A¥EHI K&,

* Feed forérowth until mature (>12 mo.)

o KA 2 (>12M )

. Ear% maturing boar should not be under or over fed

Y
%@/_\g i eﬁ{?ﬁéﬁads to Leg problemsiy E MR IR 53]

- FBedrgy and protein restriction reduces sperm and

— PR BE B AR F = AR 5 AR AR

e Commercial sow diets adequate for protein andEI
energy 3 Fﬁﬂlﬁ%‘ﬁ*JrEPﬁ/@% 185 i AR =

— vitamin E increased sperm concentration

—  YEAEERERGIN TR T IR E

Watch for mycotoxins in feed and by-products

VERRIAI R A N E R R R




ding the BoarMi 57 A 44

Once or twice daily feeding is common
FRRE— IR EYIRE W

— More frequent feeding may reduce gut problems

— SRR AT DA i ]
Weigh feed delivered (check) F#REHiik HI Al (KA
Check body condition and adjust feed at 2 wk intervals
BE R 2 B A B AAOTR I 1 HE R

— Thin: adjust feed to increase to 7-sib/dor 2.0-3.6 kg/d

— . AREEERL, BEINZE7-8 1b/dEk2. 0-3.6 kg/d

— Fat: decrease to 3.5-41b/d or 1.6-1.8 kg/d

— JeWi: /> E3. 5485 /dBkl. 6-1. 8 ke/d

— Excess intake has no effect but become fat and lethargic

— WERNEANEEA T, (A1 00
Watch for boars that did not eat days prior to collection
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Stud Barn’ 2> 4%

Barn optimal at 16-18 °C (61-64F) =
o« M EIRZ16-18°C (61-64 F) e

_..nmni'f‘.'w i
Wk A

* Ejaculate trash rates increase in hot weather

o TESHMIRLAE R B A

« Cooling methods ¥ J7 14
— include misters , AC, evaporative cooling
— AFEWIEAE. TR BRI EHSE
— Avoid wet environment under the boar

— BERAFEERTRAIAE T

« Check water flow rates 15 £¥ /K it &

* boars consumes 5.0-8.0 L/d (~1.5-2.0 gal/d)
o  AJEIH#E5.0-8.0 L/d (~1.5-2.001C/K)

— Increase flow rate in summer

S TR




ot day, this would be a concern
P HT B, X2 —An
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Figure 5. A thermographical (IR) image showing that a section of the evaporative cooling pad in the middle had poor
water flow and was not cooling the air effectively.



movement TSz 5]
ummer hot days & Z=R AW H -+

Check barn in late afternoon 7£ T 4 Mg LU B {5 6 B 4 5
Measure Temp and humidity I & i@ B AR &
—  Confirm all fans running maximal i\ XU i 4T i A E

— Indoor should be a few degrees below outside temp = P [ & iV
Z e E SN R LR R E

« Air flow S5
— Check air movement at boar level £ £ A48 /K P18 10 25 SR 5
— Boars: 8.5 m3/min/per head (300 CFM/head)
—  N¥&: 853 5K /min/EESk (300CFM/3k)
— Respiration rate (<25/min) FEIGE R (<25/min)

Recirculation fans F-{E 3 XA
Help in high humidity %5 ik 3] 5 fE
— with solid walls 77 £ 55
— Animals in rows FHERI B
Areas with dead sir spaces (Cobwebs)f ZLIX [/ X 1, (k)
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Boar Collection & ¥ i A&

Boar age ‘A& TE#S
— 5-6 months old, puberty and sperm in ejaculate 5-61> A K, 15 HAAN G5
— Training and collection 7-9 months of age 7-9/™ H K IR A £E
— By 9-10 months (wk 1) boars can produce 40 billion/ejaculate
—  Fl9-10MH CGELED , ARERSKEA] L A2 4001200k
— By week 45 (>12 mo.) boars can produce 60-70 billion (PIC 2015)
— F%45 O121H) , KA BAAF#600-7001Z (PIC 2015)

e Collect boars regularly even when not in use

o EHIAMERKE, HIMERAEAME F

— Caudal storage good for weeks but as sperm age, more debris and dead cells

— REEAEE R, EREER TR, A ML 2

Sperm produced at 9-14 billion/day (age) & A/ A I FE T A490-14014 CHERS
Collect: 2X/wk = 45 x 10° or 1X wk =90 x 10° sperm/ejaculate
WTEE:  2X/wk =45 x 10%r 1X wk = 90 x 1095 /41 ¥




Sperm Output by Boar Age
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Doses Influenced By Collection Frequency

SZRER IR B e 57 B

30
25
20

Doses 15

3 4 5 6 7 8 9

Collection Interval (days)

Rutten et al., 8:11 2000 SHAP
Univecsity of inois C1 iom-Unt



Pre Collection Tk 4

Collection pen K52
— Remove feces/wash/disinfect at end of each day

— BERGTRIN TG RIS /IF T/ TH =
e Warm up pen FilFiA=
— Move boar into warm up pen (to watch or wait)
— RN CHEREEE R
— increase volume

— IR

* Move boar into collection pen

R~ HE AR




ion containersiiy ££

e (Clean 38° C warming cabinet

- I5738°CHEME

* Assembled cups (plastic/styrofoam)
o HIEM T CEREREBED

* Disposable bag and Filter

o —RMEAR TN RS

* Ejaculate tag (boar, genetics, collector)

SRR (A%, LS. WEEE)




Collection U2

ouble glove (not latex, polyvinyl) XX F& (FEAMK. K lWE)
— Evacuate preputial fluids, Trim hair Hi B @K, BEE A
— Clean prepuce with disposable wipe F — X VE 48 3k 1177 v 40, 1
— Dispose of outer glove 4 [ kb3

Extend penis and hold cup away f# @ =, M FFEIF

Discard first 25 mL £ F-Hi[25 mL

» Collect sperm rich (100-250 mL routinely) W E & &5 T CHIN
100-250 mL)

— Netherlands Data: averaged 263 mL fif = &#fi: “F1J263 mL

Do not collect too much of the post sperm fraction (clearer) A Z 1
R Z ek T CRIEMWD
Allow boar to finish 7021 52 K

emove filter and discard (do not squeeze for semen) HUH i € 28 Ff
(CANELBS B AEHD
cup, Change gloves =Af, FHHTE




Semen arrival f& &

No people enter lab directly from barn &G N\ H.# M a5 ik N\ 5K
=

» No dirty containers in pass through window (transfer to new) %
O N R Zs (R 2 Haeas)

« Semen put in warming cabinet (at 37 C) positive air pressure F& ¥k
A IN#AE (37°C) IEAJE

*  Evaluate within 10 min of arrival (semen ~32-35 °C) /£ 2/iA /510
min N AT PEAE CR§VR~32-35°C)

s  Extension:Hiks:

e 1 Step: Extend with ~32-35 C extender (within 1 hour) 12%: fifi FH
~32-35 *CHBR (L/NFAD

» Ok for semen temp to drop 2-3 C from collection to extension f&
TR 2R B IR T B#2-3 °C

»  Once ejaculates extended they can be pooled — H. 5 ## i) [R] ZE K
BEATTEE AT DAL AR R

» Packaged and moved into 17 C storage 1 74 $]17 °C1# & +

Cool for at least 4 h before shipping 7E & TR 73 £ 22 /b 47N i)

-




Minimal Ejaculate Criteria

EX/J\EJL?FEI P

e To pass 1Y
— ~75% normal and Motile ~75% L= & 1 %% &1

— >20 billion/ejaculate >2001Z/%) &
e Schulze et al., Therio 20-15 83:430 2015

* Reasons for ejaculate discards

NG 25 5 1 R I

poor motility
tgo many abnormalities
bacteria

low sperm number

discard reas

low volume

ccontaminants

Jpercentage of stugls, % % 120%
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Ejaculate abnormalities by season HJF% 5

gl

* Netherlands Ejaculates (>500,000)
from 1997-2006

ot =P FEEE
e 1°7.4%
— (serious: during formation)
- OUH: EREESD
e 2°13%
— (during passage and handling) not as
serious

RN R R4 o

_ m— proximal droplets .- o distal droplets —i—subjective motility score

~1

=]
=l

% abnormal cells
Subjective motility score

f=a8

Graph 3. Relation between percentage proximal and distal cytoplasmic droplets and microscopic motility score on a scale from 1-10 (10-
100%)

Universitv of Tllinois Champaign-Ust




Solutions for 2° Abnormalities

2° 3 |G /J':L"mﬁflﬁ/j%ﬁﬁ

CoIIect 2X/day for 3 consecutive days
L3R, BERIE2K

* Rest for 3-4 daysfik 5.3-4 K

Collect and evaluate |5t £ Fl$EA




Doses 7| &
— May use Total or Motile (= live) B] P S B BE BN H (= VD)
— Many adjust for motile and abnormalities %2 N\ 2347 /%,
D& N33 2] Be ) A0 S 5 1 10

« Conventional Al {4t N\ T 4244

US 2.5-3.0 billion/75-80 mL 25-3012.4% -/75-80%Ft
— Netherlands 1.5 x 109 motile sperm/dose (35 doses/boar)
—  fir 2£1.5 x 1095 BHG 1/ E (35IE A %)
— Germany 2.0 x 10° sperm/dose 65-75ml (Shultze et al. )
HEE2. 0 x 109%%5F /7 &65-75ml (ShultzeZE)

o LAY U

Broekhuijse et al., 2011

ietsma et al., 2011



 Shipping &%
— Packaging-thermal control £, 2% #4%

— Avoid shaking, temperature changes,
sunlight, UV light

— éﬂjgﬁn}%?s IREEARA, BHOG, BRI

 Packing/stacking 2% /HE i
— Ensure Air circulation for doses

— TRORFIE R 2 RE

e Unit function #2JC I RE

— Temperature monitors i 5 1 I 25
— Door closing/seal [ ]2 ]/ +

— Avoid mold &% K&

Shipping and Storage ## W& 1 Hi A i 17
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