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{ SUMMARY >

| AENS | D-02

The purpose of this study is to provide a new growth model for the Korean
swine industry by developing cryopreserved semen deep intrauterine

Purpose& inseminator for expansion of pig production. Moreover, this research focus on
Contents the development of optimal deep intrauterine insemination conditions and a
system capable of evaluating embryo production efficiency
1. Development of ex wvo model and functional evaluation of the
cryopreserved semen deep intrauterine inseminator
- Functional evaluation of the deep intrauterine inseminator using ex vivo porcine
uterus model
- Comparative analysis of /7 vitro and ex vivo experiments of fertilization rate and
embryo development rate
2. The study on the in vitro maturation mechanism of immature oocytes
- Addition of zeaxanthin and GDF8 to assess maturation and development rate
during /n vitro maturation experiments
3. The prototype test of the cryopreserved semen deep intrauterine
inseminator (CBSI®)
Results - Evaluation of the prototype by improving the screw design of deep intrauterine
inseminator
4. Design and manufacture of second generation deep intrauterine
inseminator
- Improved head design which increases the injection pressure of the semen and
inlet design for easy insertion
5. Sampling and processing of semen
- Semen collection and processing
6. In wvivo functional evaluation of the cryopreserved semen deep
intrauterine inseminator
- In vivo functional evaluation of deep intrauterine inseminator using semen
- Management of piglets born after artificial insemination using deep intrauterine
inseminator
1. Development of an ex wivo model capable of assessing deep intrauterine
inseminator
2. Investigation of the substances that can mature oocytes efficiently and the
mechanism that can improve the in wifro maturation rate and embryo
development rate
3. Improved design of screw and inlet of deep intrauterine inseminator which is
Expected designed for easy insertion and biocompatible

Contribution

Study of the semen processing and commercialization methods in farm
Development of an in wivo evaluation protocol for a new deep intrauterine
inseminator using semen directly processed from the farm

. Establishment of piglet and sow management process by artificial insemination

using the cryopreserved semen
Contribution to the development of the Korean swine industry, which has
suffered from technological limitations

Keywords

Cryopreserved Deep intrauterine

) L. Pig Commercialization
semen msemination
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7HelEl Al2E

FEste QAEA 23 F AA 7# AEHE AEFS AxstL Y] Ao A4A
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79 3 A o A7 il
(<)
Lt Z(F) Enpure IV Set 1211 ~ 1411 100,000
A H () S/Max-PICC 1210 ~ "14.10 150,000
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A H 2 (F) MAD, Micro Sheath Set “12.08 ~ '14.08 60,000
3L H () Crescendo / Guidewire 12.06 ~ '14.06 800,000
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3 A H 2 (F) Inno-Multi Filter / Smoke Filter 1111 ~ 1211 120,000
A HZ(F) Max-T Guidewire 1011 ~ '12.11 200,000
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i 3. AdvidZe Argst 44
mf] = <4 () TF=Y(HY)
7]# 7N A F H] 11
2013\ | 20143 | 2013 | 2014
A/t ZHF) |Central Venous Catheter | 820,000 | 900,000 | 631,400 | 693,000
v t)ZH(F) Drainage Catheter 830,000 | 750,000 51,700 35,200
A4 tZHF) |Accu-Sheath Introducer 950,000 | 750,000 | 104,500 | 180,400
ALt Z(F) [Prime-S CVC 890,000 | 870,000 - -
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| D-05

1. Ex vivo 29 W13 o]F E8&3 TEAAY AFol47] 715H7}
(Han et al, 2017, Unpublished)

O Ex vivot A oA &8 7Y =4S 7HAL A 2JoA d7stAy, A
oA L dTE FHT F A A WE ol¥es HdPe ¢
Az i s, ¥esta gl A g EASkE o4 oSt FofddlA A
o2 AEE7] A (Clift MJ ef al, 2011, Arch Toxico)

O @A ex vivo models €83 1, #H, 9, A% Soll dig A7 A

HAA o] Ag 2 RIZke) Abg b= s s, skl Apolrh EA AN A

: EL 3 o mAl Fx7F fFAFSEZ] wiZell FHEE, AlFel4 7] B W

N7 wel dB77] REA AT HEEd 3 AIdRD=Ae ex wivo
]

porcine uterus model> &8 7Ix7F & &% =Y

L
r_Y:l‘
1>;
€
>
25

O =3 AyPATE 53 ex vivo porcine uterus model®] 7-$-, vitality parameter’} ] oj
SAIZE & AElsrd e WA A 2 5 ke Zol B A s (Dittrich R ef al,
2003, Horm Metab Res). @A+= o]#3 mdS ALEsto] 2g oA SAEAl, o2
EZA, Z2AzEHE, ZI22EFdUd 22 2R JIFS YolRs AT
(Mueller A et al, 2006, Hum Reprod £+ A8 Ul $4FE (dominant follicle) 4% 7]
AE BXst= A= 93] JEa 95 Mueller A et al, 2006, J Reprod Dev)

O ex vivo uterus model-& Z83 HPATEL F=2 AFY FHFAHA S Hrlste oS
oFEo] aE EA3=d AFEFHAAT oFF ex vivo A2EE HESIY EHE

2]
A} whol A4k Bl o) 57] A AAALE BUHE YT AT HuEn fl=

O 34, A9 2AF+A (Artificial insemination, ADell th3t A7+ @o] A YA
T AR o R fE A a3 HA LS F8FoE GAse Ade AV
Ao, BE AFFAH A7 54 582 FAHoR M 22 HAGA A& H
423 AAE 83 JATTH HHOoE FHES Folv A

O ¥ d3F38 B FToAARE 71&9 Ae74 Al 7HHEE o83 4lFo]4Y (Deep

9 AU £4e 59 d36

model& F3 AAATAH Jx A AL % sEE v DAL ML, B 5
o
=

=
AE Fa AEE ol47)e AgAPe R A¥el4 27




W oehd, ¥ A7 BHe e vivo AullA A Azl BAE FUSkL, AT Bl
WS o443 F, AROIAYE AEH FAS Fal HHe] A¥olAzd AW 2 wo}

A &8 Bt 7Fs3F ex vivo porcine uterus model S el AS

19 23. Ex vivo porcine

% 24. Ex wvivo porcine uterus models A&t HA QI ex wivo fertilization

A, (A) 2EZE o] g3t G TFR| HFANE FYstes Ex. B AT A
7t Eot FAAY AFolAre B (O ATe =7 FAFHE organ
bathell ¥o] 2087F AXA 7= R (D) 208 %, ddoA zygoteE I 535t =
& B 3 % HAEY Y4 oA #AFH= zygoted] EHF ) ex vive
fertilization #4-& Fa €54 wiwraE (Blastocyst, BL).

rr
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E 4. ex vivo fertilization ¥ 10A1ZHA o] H2 == Tt A 5 2 F4E H7}
. No. of oocytes, N No. (%) of sperm penetrated oocytes
Sperm concentration
(x107/mL)
Transferred Retrieved Penetrated(%6)? MPN formed(%)° Monospermy(%o)® Polyspermy(% ) Efficiency of fertilization(%6)*

Control’ - 90 72(80.0+1.7%) 63(87.7+4.2) 39(33.7+6.1%) 24(33.745.5%) 43(43.02£5.89
Control’ 120 89 65(73.014.2%) 64(98.711.3) 34(52.713.7%) 30(46.0+3.1%) 38(38.3+2.9>)

7.5 127 9 24(29.7+4 .49 21(87.7+8.6) 19(82.0+5.1% 2(5.70£5.79) 24(23.7+2.3%

15 127 82 29(34.3+£3.29) 27(95.04£7.2) 25(85.243.2%) 2(9.70+5.8%) 29(29.0+3.6%)

30 127 73 33(44.3+£7.4%9) 28(88.0+£7.2) 26(80.3+£3.9%) 2(8.0£4.09 35(35.0+4.6%)

2beVales with different superscript letters within rows are significantly different (P < 0.05).

Data are provided as the mean standard error of the mean (SEM).

The experiment was repeated three times.

Abbreviation: MPN: male pronucleus.

Control!: The immature ococytes were matured and fertilized in vitro (Sperm concentration - $x10%/mL).

Control®: The matured oocytes in vitro were transferred to porcine uterine isthmus for 20 minutes and retrieved again and then the
retrieved oocytes were fertilized in vitro (Sperm concentration : 5x10%/mL).

¢ Percentage of the mumber of cocytes examined.

® Percentage of the mumber of oocytes penetrated.

f Efficiency of fertilization was the percentage of monospermic oocytes from total examined.

=)
o
(.

b nr) Hxo) AN 20 w2 ), EHAA E HA9 A43E A5
stol Agel $AY 3 FAYAE FYstel FHE Wksh wot B
9 BlE AAE * Aol F& o= AF%

H
5
q ‘ﬂ 43 7‘3 Z‘ﬂ Z_I‘] 5;]-%0‘] DE| 7]._.2

Of

» Ex vivo porcine uterus modelS AFE3te] ex wivo fertilizationS 2AIgF &, 10X A o] 44
' Hte $9dS uw, control! I contro wH] EE AFFoA E
(monospermy)-> oA o2 A Uetwta, ZA8ATAHE (polyspermy) o2 o= SHA
Bl ol AYFHAVEANA L =& in vivod] IS B T F QS HodF=
A}, =3 ex vivo model S AHEEFE A2ol= 30 x 107 / ml A TAAE DA F4
Eo| A= control' thH] oA o]zt glonk 7.5 x 107 / ml 2 15 x 107 / ml AT
A AAIVE) B AR FAHES A UElds 202 Hol ex vivo A3A B
As =7k He 30 x 107 / ml o]ojok she, ol tid FaFelAt FA 7o WaAT A7),

g5 F7} AFA Yol 3 AL, ex vivo model A HAE Y3 BAPESHZQ] 7]

A4S AP 44
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a9 25 Alxd A% H7E (GSH & ROS)E 53 ex vivo A T2
A3 &l (A Ex vivoll A = E S A vjole] Folm A ARXL
(@, (f) : control’, (b), (g) : control®, (¢), () : 7.5%107/mL, (d), @) :
15x10"/mL, (e), () : 30x107/mL, (a-e : CellTracker Blue® <21g
FAT] AR GSH =4, f-j . 2>, 7° -dichlorodihydrofluorescein
diacetate (H2DCFDA)Z @|AE Ao AR, ROS =#). (B) Ex
vivo modelS Fafl A4kd A AT AlEE Yo = GSH 2
ROS®] A<l #d 4.

» AT AHIVE)H ex wivo fertilization®] zto] & EolR 7] st MEd Ao AEE H7}
& 23}, ROS (Reactive Oxygen Species, &44t4%F) 352 AFHAVE)elY ex vivo
FEo A AE Fougt ZfolE sl & 4 glAAINE GSH (Glutathione, = FEFX)
T2 AAFAIVEE MBS wW7E ex vivo fertilizationo] W8] Fo]H o= FA e
4 AeE Hol AxE Az vR= G Ao @ FEAAY ex vivo 21 i 0]
274 ole A4 T d¥ ¥ AT IANF HAROES kFo] F8 JUAE EAHH,
FT o]E BT ex vivo & chamber A2 BT o<
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1% 26. In vitro fertilization 2 ex vivo fertilization® 2 IS5 uj
wx AbA. (A) control' (in vitro fertilizationd ZA3}), (B) control’
(Ex vivo uterus modeloll 20&3t AAE AXAZ & FFste] in
vitro fertilizationd 23}, (C) 7.5x10"/mL =2 HAE o] &3 ex
vivo fertilization 3ol EE3t wlukx, (D) 15x107/mL =2 RS
o] &3 ex vivo fertilization Fol 57 wiwtE, (B) 30x10/mL =
$9] AAES o] &3 ex wivo fertilization Fo] FE53F wjukx,

P A JFAHAVE) #5F ofye}l, 52 Y AFol2 7|9} ex wivo uterus models &3 ex
vivo fertilization o= A o] viHtE7}R] dDst= AS &3

> wetA B AT A EAY AFRo|AVE A WE AR FAsr] Aol ex vivo
FEAAE 715HB77E 7HeEE FHeA e, HAH9 ARoAxAE FYyste Hd=
83 A8V se ZAS At

2. &R mAsIEAY MY Hs 7A A+
7}. Zeaxanthing o] &3 =X dx9 AL A A+
(Park et al, 2017, J Biomed Res)

% 5. A< Z9F Zeaxanthin X 2]7}F <ol o] x= &k

Tuble 1 Effect of zeaxanthin treatment on nuclear maturation during in vitro maturation
Zeaxanthin Oocytes Number of oocytes
concentration cu]turer.! for Germinal versicle(%) Metaphase I (%)  Anaphase and telophasei ~ Metaphase Il (%)
(umol/L) maturation* (%)
0 126 4(3.2+0.9) 13 (10.2£1.8)° 4(3.2+0.8) 105 (83.4+0.9)"
0.01 121 6 (5.1£1.6) 9 (7.5£03)" 6 (4.9£2.5) 101 (83.4+0.9)"
0.05 120 3(2.5£0.1) 11 (9.241.0)*° 2(1.60.8) 104 (86.70.9)*"
0.1 122 4(3.1£2.0) 13 (10.6+1.4) 2(1.5£0.8) 103 (84.612.6)°
0.5 117 4(3.01.5) 6 (5.5+1.0)° 2(1.9%1.1) 105 (89.640.3)°
Values with different superscript letters within a column are significantly different (P < 0.05). The data represents the mean+SEM.
* Experiment was replicated three times.
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a9 27. A9 A 717 < zeaxanthin A2 &, A|lzd
A4 H7F (GSH & ROS)

F 6. A A<g 5o zeaxanthin X8 A, @82 Z djo} U] mz gk

Table 2 Effect of zeaxanthin treatment on embryonic development after parthenogenetic activation during in vifro maturation
Zeaxanthin concentration  No. of embryos cultured* No. of embryos developed into(%) Cell number in blastocyst**
(mol/L) =2-cell embryos Blastocysts
0(Control) 90 46 (51.2£1.4) 30 (32.9£3.4) 100.8-6.9(19)

0.01 89 46 (51.4£2.0) 31 (35.4£5.6) 103.9-£4.2(16)

0.05 95 54 (56.3+5.5) 42 (43.624.5) 103.63.8(21)

0.1 92 55 (59.144.6) 33 (35.94£2.5) 106.9-£7.9(20)

05 99 56 (55.3+7.3) 33 (32.34£5.4) 108.51.2(17)
*Three replications. **Number of examined blastocy sts.

50
o 40 -
45k
gar . 4
=35t N W Consl g0 W Conirol
Znl I \Z oo £ st 1 i 0 0.01
—E anr ¥ W 0.05 € wl § : 005
f-i',_!.lli- \g |0l 1:5;'5 % S0l
g5t %5 I-1 zos g % %,’ @05
< wf it N7 N7 cwr LA N
N7 Y N N% N
qrval Al Ll L
o, LTI N7 AN LR R 2
23 cells 45 cells -8 cells 23 cells 45 cells AR eells
Fig. 2 Effect of different concentrations of zeaxanthin treat- Fig. 3 Effect of different concentrations of zeaxanthin treat-
ment during in virre maturation on cleavage pattern of ment during in vitre maturation on ¢leavage pattern of in virre

parthenogenctic activation embryos on day 2. fertilization embryos on day 2.

738 28, A9) A4 ZoF zeaxanthin A& A, @A 2 HFA &
EA

olEAe =8
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3E 7. A9 = S zeaxanthin A 2] A, AL)¢A - wjol o] mX FgF

Table 3 Effect of zeaxanthin treatment on embryonic development after in vitro fertilization during in vifro maturation
Zeaxanthin No. of embryos No. of embryos developed into(%) Cell number in blastocyst®*
concentration cultured* = 2-cell embryos Blastocysts
(uM)
0 91 33 (362+0.9) 24 (26.4+0.6) 96.0£6.0(11)
0.01 91 46 (50.0L3.1) 21 (22.5£5.4) 95.743.3(11)
0.05 86 44 (50.5+3.3) 25 (30.0£5.1) 99.24+3.7(12)
0.1 94 43 (46.2+10.0) 29 (31.1x6.1) 100.4£9.5(13)
0.5 98 41 (42.5+5.9) 15 (14.4+6.3) 117.1£13.0(7)
* Three replications.
** Number of examined blastocysts.

P Zeaxanthin2 AAA o &3] EA5t= 7120l Y2 s Ed =2 dHAHYS
g sdate] ALgds Al 054 M zeaxanthing A& of 71 B2 s
D HxAA S0 dojds #EAsAS

. HA 3z A sE 2 $F LS Fo|= GDF3Y &4 714 47
(Yoon et al, 2017, Theriogenology)

F 8. A9l A= T GDE8S A de o, @A § o} L] n FE

i

Table 3
Effect of growth differentiation factor 8 (GDF8) during in vitro maturation of porcine cocyte and developmental potential after parthenogenetic activation.
GDF 8 concentration (ng/ml) No. of embryos cultured* No. (%) of embryos developed to Total cell number (n)**
=2-cell Blastocyst
0 168 109 (649 + 1.7)* 70 (41.7 + 597 993 & 6.4 (33)
1 168 126 (75.0 + 4.0)*° 72 (42.9 +33)° 111.5 + 10,5 (23)°
10 162 131 (809 + 3.8)" 98 (60.5 + 2.4)° 134.1 + 8.4 (34)°
100 169 139 (822 + 3.6)° 106 (62.7 + 5.7)° 120.7 + 6.5 (30)°

*Four replicate experiments.
**Number of blastocysts examined.
b yvalues with different superscripts within a row column differ significantly (P < 0.05).

P A E T YT = GDF8E A st ool ¥ uljo} WS
10, 100ng/mLe] GDF8& &3k oA control thH] o]z oz wjutx &
F7F Stk AS #ES mEA Aeds wA o GDF8<S #H7hshH
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1.80
E 160 -
P-pIBMAPK i Lo ool | e = 140
5‘5 1.20 = Control
P v ¥ ‘B 00 = 1 ng/ml
p38 MAPK N A — E:).so =10 ng/m
2 = 100 ng/ml
GAPDH  5viess o oo i £ oo0
E 040 -
control 1 ng/ml 10ng/ml 100 ng/ml 0.20
0.00
P-p38 MAPK P38 MAPK P-p38/p38 MAPK
© ()]
1.80
1.60 - .
E 140
P-p38 MAPK e 5 120
rgn Lo = Control
) 2L =1 ng/ml
p38 MAPK oo g e .is
— g 0.60 - =100 ng/ml
2 040
control 1 ng/ml 10ng/ml 100 ng/ml 0.20
s P-p38MAPK  p38MAPK  P-p3&/p38 MAPK
19 29 B3 =0 GDF8S H7hste] A9 AsAll &, 7 AlE ol
Ae dx AP =HAR] p38 MAPKS] &iid wtdss &l (A-B: A=,
C-D: &2h

P =3 FS w29 GDR8S FH7bste AQlds Alxl F, 77 A Ee) GAE o
western blotS A Al ZF Al o] = p38-MAPKS} P-p38 MAPKe| ©hiid oy He =
=43¢ 23, 53] GDF8E 10, 100ng/mLe] 5= ALdAds HAo APds o FFA

E Yol = p38-MAPK @] & dFo] control the] Fod oz Frlste AS &<l
o E 7 A=

» weba, o] GDF8o] =HA| date] A< 717k &< p38 MAPK 14ksl =43} ujjo}
8-S EUHA 70, dAke] A 4ol #e]sl= paracrine factor e AR S A S0z ¢
=% A7

B %34, ex vivo porcine uterus modelS 53 TZ2A Y HABo|A7]9 7|5H7 & HF
o ARolAzA AT vAds dxe A&FQ AYAs ATE ¥IIHE 71E 54
A ARojd7)e] BAHE £ ¢ EFFHO0ZE AAT & JE AL AT F AS
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O EE AlFAA 7180 2o FHsgaA A4 AAF B2E 3 o4 3aFE I3

7 AFAYE FAAY ARolNy] 2IAFE AMH AF HEE AY
b nTAAY AAFRG AR FY A AT kP
- & 1R AR 2aFE WA
> HEIHEE S $AY FYN B GHABYOR A3 FUY olele
 Head DAL A X WF el WA S meistel 4 A9 A
> YFABES ol9] FINA AR AST F 9
- WEIHEE A ASAHEE B8 AAF AD

19 3l dAANEEAE FAAY ARl Y] AAEB HZE
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@ Language  [yWatch list
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L ] [ ]
mlnrl'Ube ABOUTUS  PRODUCTS  NEWS  EVENTS  MEDIALIBRARY Q

Spectrum freezing extenders - @

Find the right extender for each staflion i improve frozen

n semen quality

Minitube is the world-wide leading supplier of systems far the field of
assisted animal reproduction. CONTACT
With our expansive range of products and services for artificial

insemination, embryo transfer and associated biotechnigues, we are
able to effectively support our customers working in animal breeding, ~ i
Ce et e G s L s L 449870992290
veterinary medicine and research around the globe.

Our team of specialists are cantinually working for the further 9 Minitube offices worldwide
advancement and development of reproductive technologies.

B4 Send usa message

Product selection

M m o w B wm om W

> All products

https://www.minitube.com/en/
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Home > Products » Semen Freezing

TACT

Semen Freezing
BA  Send us a message
. +49 870992290

9 Minitube International

b |
Semen of nearly all species can be successfully frozen in semen straws for extended storage and !
.
41
f‘.i‘ - g

Successful re-certification: audit confirms GMP
norms for Minitiib's extender production facility

presenvation. Minitube offers a complete line of products induding semen straws, automatic, semi-
» Read more

automatic and manual straw filling and sealing machines, straw printers, coofing cabinets, semen
freezers, liquid nitrogen storage containers and all necessary accessories and consumables.

For information regarding freezing extenders, please refer to the respective species section.

» Freezing Systems
Downloads

> Semen Straws
> Straw Fillers, Sealers and Printers > Cryo Storage
> Cold Handling Cabinets > Equipment for ET Lab
~  AndroVision® - More than
CASA
(3.7 MB)
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International Exhibitor International Visitor Seminars & Activities Contact US
HOME

EXPO INFO (Free Visit)
DATES: Dates: May 18-20, 2018

China International Animal Husbandry Expo, known as CAHE around the world, held
from May 12-20 but in different cities every year, is the largest livestock show in
Asial CAHE can be the most perfect platform for you to know shout the Ghinese HOURS: May 18th, Friday,, 9 a.m. - 5 p.m
L g LA 2L livestock indusiry and start your business in China! May 19th, Saturday, 9 am. - 5 p.m.

May 20th, Sunday, 9 a.m. -5 p.m

Media Cooperation

} " Hey figures in 2017
- X CAHE attracted 1723342 visitors and in 2017 1, 200 exhibitors from 28 countries and

ragions, the exhibition area reached a new record of 130, 000 sgquare meters; aal €
several embassies and internationsl organizations onganized their nationzl pavilions
L Expo Cooperation

in GAHE, including Holland Pavilion, Denmark Pavilion, French Pavilion, UK

Favilion, Canada Pavilion and US Pavilion, nearly 150 other well-known companies 2

: 4l FarmingExpo
from USA, Germany, Australia, South Kores, Japan, Isrsel, Turkey and etc. also =
took part in CAHE, which made the intzrnational participation reached 20.83%. KRRSHODAR

Plan your visit to Chongging

2017 CIAHE Seminars&activities

Pick a hotel

Venue

2017CAHE-SHIPPING MAMUAL Shipping Manusl

Haotels

Processes for Attending CAHE

Interactive Floorplan

a9y =23 A 4k A AX (China International Animal Husbandry Expo, CAHE) & ¥)o] X%

http://www.caaa.com.cn/2018/en/

bR FEAAL FF w9 SAVPoR, TR AX I BuFe vk Fn 92,
3 i F%e AgH

FHS 7HA A IS W ofyel T A HF
[e)
» o]o] China International Animal Husbandry Expo (CAHE), Leman China Swine Conference =
2o IA GE A dAXE NHEY wid oA FAAAe] AdFEE 2 AW ARE AA
FARAA BEAREY TRt T FA e AGS AAsEL e
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M UNIVERSITY OF MINNESOTA
Driven to Discover

One Stop  MyUdk: For Students, Faculty, and Staff

Q

COLLEGE OF VETERINARY MEDICINE

Our Hospitals & Services ~

Current Students >

About ~ Education ~ Research~ Centers & Programs ~ Departments ~ Alumni~ Donors ~ News & Events v Give

Home : News & Events » Leman China Swine Conference

Leman China Swine Conference

4 News & Events
Program
Past Conferences
Speakers

Exhibition

Registration & Important Deadlines

Poster Session
Sponsorship
Hotel and Travel

Contact

Friday, October 19, 2018 - Sunday, October 21, 2018

Zhengzhou International Convention and Exhibition Centre — Zhengzhou, China
HASWTHAE L TRESESR

Visit our Chinese Website (£ for More Information

Allen D. Leman Swine Conference

The University of Minnesota Allen D. Lernan (& Swine
Conference is the world's largest annual educational
event for the global swine industry, with a 27-year history.
It is internationally acclaimed for bringing science-driven
solutions to the complex challenges facing the industry.

713 . Leman China Swine Conference & ¥|0]#|

https://www.vetmed.umn.edu/news—events/leman—china—swine—-conference

XTEEFEAS

ZEBEFRAATESFIEAS (Allen D. Leman

' swine Conference | H275HE , 2R EH#ES AN
LIEETHE x| SFE-ENFFHETUSHAL. 8
FEAERERDARAF R ARSI aR s
FRADENES.

M7E 712 Z 32| EotSE

FEWAS \ D-09
== B= ROt S
HetsH o N
AR AL 7 AT NEARI 9] ] Sl #e gL Al24Fx9]400 dFSHA|
A A oro.
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