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Addressing Feed Safety
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1. Is it likely to get infected?
VAR A] BEAR TS Gy 2

2. Can it survive?

ARG T ORI ?

3. Is it infectious?
‘Eie T A LUBGL R ?

4. How can it be
prevented?
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5. How can it be
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1. Isitlikely to get infected?

PR T B 5 e

e What ingredients do you utilize that are at risk for getting infected with the
pathogen of concern? {1 FH [ MIF L8 J5URL A 4 B 055 JiR 11 75 A2 ) AU 2

— Geographical considerationsHh g K] 2 e 9
 Countries/regions with active disease outbreaks IF- £E e —— ¥ = Kp)
1 95 B [ S AT X e
* Location of pigs with disease relative to location of
ingredient production J5URk= Hi B 1T 1Y) 5595
— Agricultural practices/f Vi 3]
— Packaging f1.3&
* Single use bags or totes vs. re-used totes or bulk

trailers —{RPEALEELS . M4 Vs, BB 4 FH LS
R 4
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1. Isitlikely to get infected?

PR T B 5 e

Top 30 U.S. agricultural import sources, 2013-15 average

2 [E A M3tk D kY5 E 730, 2013-2015°F3#1E

Ingredient Tons imported

5 o
ok} 3 R (D) “‘

Soybeans k& 98,623 -
Lys HCI #fi& & 23,666
Soybean meal A 7,311
Tetracycline JU¥f & 1,556
DL-Met EZ R 372

$billion |

107-1.0

M 1.1-2.0

Ml 2.1-3.0

M 31-40

M 41-222

N Knowledge
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1. Isitlikely to get infected?

PR T B 5 e

e What ingredients do you utilize that are at risk for getting infected with the
pathogen of concern? /A5 F 1 W6 L LA 4 26 S0 Jor TR 975 e 1) XUz 2

— Examplesz~ 1l

* Higher Risk: Rice hulls and corn cob carriers from China,
Russia, Georgia, Estonia, Poland, Ukraine, Latvia, Lithuania,
Romania

B SRIETAHE. P, BEEL. 2.
Wi, S, FET. LT . BV KRR AN
TS EAE

Porcine-based 4& Vi 14 5 Rl

* Lower Risk: Synthetic amino acids from same countries
packaged in individual, single-use bags

(S S5 5 — U L A

K-STATE K;ggf;f;;gdge
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演示者
演示文稿备注
Do we want to list the countries like you did or just say “Products that contain rice hull or corn cob carriers from FAD positive countries?  Guess I just want to make sure that we stay flexible as more countries become positive and that this list is not the only ones considered.


[ = Infectious virus

= No Infectious virus

T SR A A ) B A7 TG 1 2 =No data

2. Can it survive?

AGEmEE R AERRE BRES

WATHERE | DR [ RN Porcine W& T
TSR B A kT Sapelovirus e 2
Senecavirus African (Swine Vesicular Pseudorabies
A (FMDV Swine Disease Virus Virus (via | PRRSV
Ingredient surrogate) | Fever Virus surrogate) PCV?2 surrogate) 174

I5E 5K | Soybean meal-
Conventional
HHL5H | Soybean meal-
Organic
JEVEEDE | Soy oil cake
DDGS | pDGS
R Lysine
HE .
%D C_hollr_le
VR Vitamin D
R EiE) Moist cat food
FHH | Moist dog food |
WA AR Dry dog food
Pork sausage
0 F casings \
(IEXTHR)

Complete feed
S
A (+ control)

[ HE
(FORHR) Complete feed

% (- control)
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演示者
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Do we need a footnote saying what the red or green boxes mean?



* |nsufficient data on
pathogen x ingredient x
environment

TRIR R JEER BT (A
1 E AR FEA TS 78 00

= Infectious virus
= No Infectious virus

= No data

=
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Ingredient

Corn EX

FMD CSF ASF
OBE HE JFHBE

PRV PEDV
WIER  GAT IS

Soybean meal =

DDGS KPR fr

Wheat midds ¥

Fish meal ¥

Porcine plasma [fi.3

Whey #.7E

Choice white grease

Rk IS

Monocal P iz —4%5

Limestone £ ¥

Salt #h

Vitamin premix 44 2 TR E

TM premix # ¥)7c & TRk

Choline ClI S&ALJHT

L-Lys #i% g

DL-Met FEZ %

L-Thr 77 &R

CTC &F &
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Do we need a footnote saying what the red or green boxes mean?


2. Can it survive?

T R E P e A 1 ?

=s=Porcine-free diet =s=Avian blood meal
=s=Porcine meat and bone meal  =e=Spray dried animal plasma

40 -
Ingredient x day, P < 0.0001
8 38 -
(=
o 2
EI
(=l %
i)
O
>
@)
24 [ [ [ [
0 10 20 30 40

Day Post-Inoculation#f s K #
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e QObservations about ingredients that tend to
harbor virus B2 JEE 3 55 B ML 52 5

— High protein (esp. natural protem)%g EI()"E

Ha2HEEH)

— Porcine-based J& 5 T4 5 Bl

— Relatively large surface area:mass (soybean
meal > soybeans) ELZR HIAEE R (A > KE)

* Exposure to protein?5 &% [ i ?

— Microingredients with carriers I &4 B 1l =

JR R

,,__,;;'Soybean Meal"l"'ll

?
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3.
7

s it infectious?

5 HAT L ?

Jl_j\

Establish infectivity (VI or bioassay) ffi @f& 44k (viEA4:
Yh S5 )

Identify infectious dose #ffj i& B 44771 &

Pathogen Feed MID
Gl EX7 IR/ NBIIE
Indiana PEDV 10
15 52 B AT P B o 2 10*°TCIDg, Schumacher et al., 2016
East African ASFV
\ 102°HAD Parker et al., 1969

ARARAE A R 50 e

Malawi ASFV 1020to 1059 HAD,,

R e R v B

based on method Howey et al, 2013

Tanzania ASFV
H e WAEIN R IR B

10>4HAD., Greig, 1972

~




3. Is it infectious? e Establish infectivity (VI or bioassay) ffi EfE 4Lt (viEAd:
e L\
75 A IR e P
 |dentify infectious dose fffi x& JEX 447 &=

V¥ & Considerations

e Current diagnostic capabilities to assess infectivity are limited

WA B PEAR B G Al BE T & A FR 1Y)
e Example: PEDV /~¥l: AT M IEVE T

— PCR is relatively low cost and available; positive # infectious and negative # not present
PCRAEAMHAMK AN O] FH B 7% FHME=E G, B2 ANF A

— VI is not widely available or proven; VI negative # non-infectious
VIFERA ) 2R, A HUESE: VI 2o B gtk

— Bioassay is expensive and not widely available; bioassay negative # non-infectious
LI AT, B AT A S IR B A e R e

e Diagnostic tests have not been developed or validated for most pathogens in feed or

ingredients TRIRFFERDEL EURE A RS 0998 IR Bt A 420 R R I 7 3238 VA8 T e RRIE S

K- S?ATE Knowledge
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4. How can it be prevented?

el YT 2

Feed mill biosecurity plans: A systematic approach
to prevent biological pathogens in swine feed

Roger A. Cochrane, MS; Steve S. Dritz, DVM, PhD; Jason C. Woodworth, MS, PhD; Charles R. Stark, MS, PhD; Anne R. Huss, MS, PhD;
Jean Paul Cano, DVM, PhD; Robert W. Thompson, DVM, MS; Adam C. Fahrenholz, MS, PhD; Cassandra K. Jones, MS, PhD

LA A LS B o SR
1 3 Gib I %

May/June 2016

Journal of Swine Health and Production
www.ksuswine.org
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http://www.ksuswine.org/

_  Establish receiving procedures & v/ 22N IR
4. How can it be prevented? &P

el YT 2

e Eliminate high-risk ingredients from the mill =& f&{= 14§
v UG [ sk

— Communicate with procurement 5 74 18

— Confirm other ingredients are not potentially contaminated by shared lines
or transport i i\ F 2 JEURLAS 22 2E e LG B ATIE 4 i 75
— Look for non-obvious sources 54k H B I AU JFR R

? 3 ?“; Knowled‘%'e
KSTATE . GOERERRESEEAERERERER Y. ’LI)‘E’



4. How can it be prevented? [ Establish receiving procedures #AL TR /7

el YT 2

e Use only approved vendors and haulers
(VAT L ¢ o I 2PN K

— Establish through contracts, confirm via audits 2517 & 6], A &I
— New biosecurity audit is posted at www.ksuswine.org

'EV) AR B R L _FALE www.ksuswine.org

KANSAS STATE
UNIVERSITY Swine Feed Mill Biosecurity Audit

This audit has not pass/fail score. Instead, the intent is for producers to use this audit as
a-method of engaging in discussion with feed manufacturers about potential methods that
may be employed to maximize feed safetyv from biological hazards.

Feed Mill Name and Address: Date:

GENERAL
e Distance of nearest pigs: [ <V.mile [O%tolmile O>1mile
e [s the mill n compliance with the Food Safety Modernization Act (FSMA)?
O Yes O No

? ¢ Does the mill have any hazards requiring a preventive control? [J Yes [J No
o TIfVes descrihe:

K STE K};’i f}j;}lgdqe



http://www.ksuswine.org/
http://www.ksuswine.org/

4. How can it be prevented? [ Establish receiving procedures G LI FE /7

el YT 2

e Limit contamination from trucks and people
PR il = ZE AN 138 BT S
— Use receiving mats/funnels #20E R O 3 /iR
— When possible, don’t let drivers out of trucks
MR HBE, AEEFRYLNE
e Use your own employees to unload #! T&Bsf{d FH B /) 7 T
e Start treating your mill like your farm — physical barriers, foot
baths, zoning 1R E M FREHY —FE HEEL T - V)RR . #H
TiHER. > XEH
* In high stress times, sanitize trucks

1 e RS I 3, F R A

?v
K STATE Pictures by Scott Dee and

Sossan Jason Woodworth




o FE N FEFEstablish receiving procedures

4. How can it be prevented?

» o /D F7ZE Minimize dust
LR CIN T
TalRl B Al AR T IR E] HeFRm
=e=Direct feed contact surfaces =e=Adjacent surfaces =e=Other surfaces
=100 - o
2 P <0.05
2 80
o Gebhardt et al. (2016):
o 60 A Dust infectious
[Tl
H —
g =0 Schumacher et al. (2016):
E 20 ‘ First 2 flushes infectious
§ 0] ® O
& & { /< { @@ Q;\
RN

Knowledge
forife

Schumacher et al., 2017



o FEIRUNFE P Establish receiving procedures
, o J/DKr A Minimize dust

(? > i Y
an ey Yo o WS¥EIAEE Monitor the situation

4. How can it be prevented?

 Consider environmental monitoring % & G #3153

— Take feed and ingredient samples - www.ksuswine.org
alRk K JORE RS
— Swab environment as indicator of pathogen presence
IR BUREAE o I B A7 AE B — M 4R A
* Working Hypothesis: Sampling dust (vs. feed or ingredients) provides a
greater representation of the population of viruses/bacteria
i%g . SrEpEA R E R AE G, K AR BURE T o8 B /40 BE AT FE I s 1

=
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演示者
演示文稿备注
I understand the point of the environment swabbing, but I have struggled a bit on if it is really preventative.  When I think of environment, I think of in and around the mill.  If we swab those surfaces we only detect what has already been introduced and it is not preventative.  Are we thinking swabbing inside of totes as example, analyzing, and only introducing into the mill upon a “negative” swab?

http://www.ksuswine.org/

o FEIRUNFEFEstablish receiving procedures
\ o /D HZE Minimize dust

(? > i Y
an ey Yo o WS¥EILEE Monitor the situation

4. How can it be prevented?

e Why environmental monitoring? N4 B IS8 5E?
— Based on knowledge from human, pet food safety 2T & 5 H B & b 22 & 1A
i
=  Environmental monitoring gives you a more consistent and accurate picture of contamination
of equipment, ingredients, and finished product.

I AT DO Bt JEORE. Rn 175 A S A E ARSI IR

‘Empty’ feed conveyor with
feed that contacts the next
subsequent feed batch
C g e R
Rt R

Dust that contacts multiple
subsequent batches

IRAE =R fh s 2247 J LA
Bl

o g sk e TN e R _ K l d
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o FEIRUNFE P Establish receiving procedures
\ o J/DHZE Minimize dust

7 {? > i Y
Arfe] 7 o INFEIIE Monitor the situation

4. How can it be prevented?

 Why environmental monitoring?
A B IE AL ?

o Knowledge
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Enterobacteriaceae in 12 U.S. swine feed mills

EE 12T EFEMT NinERE

100% 91%
82% 82% g0
80% I L
sou 2N 56% 31% 25%
il
40% = R A i R
g
20% /A Ak
g R K e R
0% & | B SR
N r<>‘; SR
G %3:@ R g \Qf Q%
R ? W &V
& w% M &
< o’z’b < << <& s}/@s‘
VS Q}\Q‘}' S «6\" N
R & <<\00 >’ Location P <
& F 0.05
= S <

Knowledge
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PDCoV Iin a single swine feed mill
—NEEDEE) A B R B e DR B

33.1
100%  Green: PDCOV > 35, SVA > 40 33.3 59.9
30% Orange: PDCoV < 35, SVA > 40

Red: PDCoV < 35, SVA <40
60% Data labels = PDCoV Ct 28.8

31.2

40% n/d 34.7 n/d 35.3 n/d 34.1 35.3

0%

Contamination rate

\O
i - T
K-STATE i

Research and Extension Funded by SHIC
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Is this PDCoV as the title indicates or Enterobacteriaceae as the axis title indicates?


5. How can it be mitigated? [[NEREGRIRLL Ry 422 )

YR IR S 55 7

e Types 7;-3%
— Point-in-Time B[ A5 % fil|
e Dilution to below minimum infectious dose i 24K T B¢ /)M 4L
a1l
e Irradiation #& &
e Thermal processing #Jji T
— Residual FFZE45 |

=s=Direct feed contact surfaces =e=Adjacent surfaces =e=Other surfaces

%

100 |

Schumacher et al. (2016):
First 2 flushes infectious

Positive Ct for PEDV
NS
o

0 @ °
R Y Y S R S
Q>\(\ Q\ AQ\ Q\ Q\ 0\ Q\ *q\'l/ \Ql/b,(' \z\@
& ézo’ S SN % & ® 7 =

e
K-Sk

Research

Schumacher et al., 2017



o BPmH= ] Point-in-Ti
5. How can it be mitigated? PIF i) Point-in-Time

e L o« 10%HEE NI T IR ARG R ff=4 |
YR IR S 55 7 10% MCFA rice hull flush gglt/? -0 82 cycles

| S

© 45
O
2 40
(Vs
.
< 35 l
Q
S 30
O
& Goxl e FAE 0% IR R E o el
Negative Positive 10% MCFA  Subs. feed
flush B Mixer BEHL
Sequence 1'%t 7 1\ M Elevator T
O Composite g &kt
= 4 - Positive bioassay f = Negative bioassay
K_' A=) S5 RH 4 AW SIZEG RA 4 K»:;z %—#gdge

Resea

h ar ebhardt et al., 2018




o B} $E 4l Point-in-Time

—a

e Thermal Processing i T

Number of Pigs Infected with PEDV by Bioassay #7PEDVERZLi I R B &E

7 dpi
Feed 0 dpi 2 dpi 4 dpi 6 dpi 7 dpi Cecum

No PEDV 0 0 0 0 0 0 0

38°C 9/9 0 1/9 3/9 3/9 3/9 3/9

46°C 9/9 0 3/9 3/9 3/9 3/9 3/9

54°C 9/9 0

63°C 8/9 0

71°C 8/9 0

No infectivity in diets pelleted > 54°C
= H 8 )R IR B 48 3d 54.5 °C J5 Toak e itk
X Knowledge

K-STATE forl 1fe
Research and Extension Cochrane et al., 2018




5. How can it be mitigated? [ RTINS $28] Point-in-Time

YR IR S 55 7

 Thermal Processing — Be aware of recontamination
N0 -2 0 PR IR W5 G

Day P=0.01
9-Mash 4-Pellet
'I .E+06 Form P < 0.0001

Form x Day P =0.04
SEM =3.95 x 100
1.E+05
o
~
= 1.E+03
@)
1.E+02
Bk
1.E+01 -
.I -E+00 I T 1

0 5 10 15
Day

o
STATE

Knowledge
forli1fe

Cochrane et al., 2018



o RII¥EH] Point-in-Time
o FrZLEFEH Residual

* Types KA
— Point-in-Time B[ B} 42 il
— Residual 572245 il
e Acids and alkalis i T
e Essential oils & Hi
e Formaldehyde-based products F &3 7= b,
e Medium chain fatty.acids %% g i g

Influenza virus

% Knowledge
K-STATE forLife &
Research and Extension



PEDv contamination post-treatment in porcine meat and bone meal stored at room temperature

¥ B 7 251 47 S PEDVIKI 75 34

_ PR R o
=s=Untreated control *#  «e=Medium chain fatty acid =e=Essential oil Fi v
=e=0rganic acid AR =e=Sodium bisulfate #ifRE % “#=Sodium chlorate  Zma4h
=s=Commercial formaldehyde H
40
Ingredient X day, P < 0.0001

$ 38 Treatment X day, P < 0.0001

S 36 | Ingredient x treatment, P < 0.0001

©

=

. 34

o 32

2

+ 30

=

*g 28

3, 26

g

24 [ [ [ [ [
0 10 20 30 40
= Day
Knowledge
EEEEE. Cochrane et al., 2015 forLife



PEDv contamination post-treatment in swine diets stored at room temperature

¥ RHE = 156547 J5 PEDV TS Y

essUntreated control Xf ! =s=Medium chain ?@?Eﬁa%d e~Essential oil Fi v
=e=0rganic acid AR =e=Sodium bisulfate 54" o-Sodium chlorate &%
=s=Commercial formaldehyde Hfis

40
v
Q
g 38
=2 36
}...
O 34
3
s 32
©
e
4:% 30 Ingredient X day, P < 0.0001
S 28 : ~ D Treatment X day, P < 0.0001
o] Ingredient X treatment, P < 0.0001

:2.(55 [ [ [

0) 10 20 30 40
= Day
K-STATE e

Jor
Research and Exte Cochrane et al., 2015 sze



o HII I Point-in-Time
o FFZE¥EH Residual

» Modes of actions differ across mitigant type A~[&]4% jits I /E FI LA [F]

— Double phospholipid bilayer i Jg XX /= Jis&
— Bind with cell membrane proteins %5 & 4l i i 55 H
— Incorporation into the cell membrane fll A 4 fitg iz H

— Causes destabilization of the cell membrane bi-layer and ‘pore’ for H* ions leak

and cell to acidify 24l fufistse EFEAR, H+3EN, [F#{K4lfipH

jecscccccacacad) ﬁ C S
$5.5.5 3 8 5 8.5 5 5 SRS l‘..‘ Q V2 o B et .---‘..-.»;-..--.»c
mt-\"-z-i\;:-ebz‘;f-'_"LI \ | P -
> S A ’ \ ‘.

4 w, ‘ o . -

Vi\ ) "nl 1 o‘ - O ‘
- r\\_r A Y / ! .-_ { : ‘« i \ ( ' ’ ‘t: ﬁ’ \ ; J g < b P 4 J |
m?’““???“‘???? IRE . L [ 2.° g Q. leakage of cell content

\ ----- ' i ._ A / ’ P ¥ _ .. _0" \
ﬁ"""“""" Piittv DOPVD W, . 3 DODOOODODDODODODDY

Knowledge
f{?rLIfe
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o BII}F2 Point-in-Time
o FrzrfE | Residual

5. How can it be mitigated?

YR IR S 55 7

e Modes of actions differ across mitigant type

AR I Jits I E AL EEAN A

E1-E2 dimer

ASFV

e -
e 2 WiralZone 201
._1#.{3 .‘-_.,..'r-.--.,_-g_ri_ : PR C

e = B T=¢

PEDV
HAT TR TS I g

= e - e
s Sl A f G - de o
K-STATE rLife



演示者
演示文稿备注
Do you have a reference for your pictures?  Just want to be safe since this will be posted on-line for anyone to use.


o HIIFEH Point-in-Time
o FFZEFEH| Residual

 Make sure you have at least 2 sequences of feed between ‘high risk’ ingredients and
‘high risk’ diets PRk Bl 5 5y AU RN H AR 2 5 2 /0 R th i e i)
— Consider using a chemical flush with a rice hull carrier 7] PA{# FH &40 235 B A5 52 8 AR 34 T 1
in
o Efficacy of chemical additives depends on X 28 N7 #0 %5 S B kT
— Type of virus and bacteria %4 2% B 41 1 1) 25 1Y
— Ingredient or feed J5 Bl 8k 7a Rl
— Time B [H]
e Most impact CT value, but may leave genetically detectable material that is non-
infectious. Efficacy in FAD.unknown. fEM BRME R 520 i ok, 1B A2 B 2 A H B4y
P B OBk R BR AN 21 3 8 Br . FAD IR R HT

K-STATE T eose

Research and Extension




o HUI$EH#1 Point-in-Time

o  FrZ4%HI Residual
\"“ Z = AN 4 . .
QART s S S 25 2 e Y% Decontamination

5. How can it be mitigated?

o Effect of surface type on PEDV A~ [F]ZE Y 28 [H X PEDV I 52 i

35
Surface x Treatment P = 0.001

— 30 28.3
g 27.5 26.7
2
— 25 23.8
=2
<
£ 20
>
)
L
a 15

10 I V. = —— ——

Cement Plastic Rubber  Stainless steel Tote bag
o KR k) M2 R4

Knowledge
forli1fe

[]

Muckey et al., 2016



o HUI$EH#1 Point-in-Time

o  FrZ4%HI Residual
\"“ Z = AN 4 . .
QART s S S 25 2 e Y% Decontamination

5. How can it be mitigated?

o Effect of sanitizers on steel with PEDV 5 & 77X AN 554X _E PEDVH 52 1H

—50 Surface x Treatment P = 0.001
g Dry vs. Liquid P < 0.0001

© 45

s

540

<ZE 35

o

5 30

L 25
20

2
§
Q°
S
00
< ST
* nowledge

ST Muckey et al., 2016 e




o HIIFEH Point-in-Time
o FFZEFEH| Residual
e JHT: Decontamination

 Appropriate disinfectants for ASFV JEWHNIE 15 A B & 1d F VE 557

— Ether [
— Chloroform & 1}j

— Sodium hypochlorite (2.3% chlorine for 30 minutes)

IREBREN (2.3% 5, 30404

— Sodium hydroxide (8/100 for 30 minutes) = & L8 (8/100, Fr£E30444)
— Formalin (3/1000 for 30 minutes) #& /K 54k (3/1000 307744 )

— Ortho-phenylphenol (3% for 30 minutes) 4~
— lodine compounds ALY

=
K-STATE

Research and Extension

Kk 7

Ky (3%, 3043%h)

OIE, 2013

Knowledge
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演示者
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For the Sodium hydroxide and formalin do you want the concentrations in % like the others?  8/100=8% and 3/1000=0.3%


o HIIFEH Point-in-Time
o FFZEFEH| Residual
e JHT: Decontamination

e To further mitigate risk or actively combat a path
3E— 25 PR A RS B 3= B9 K v R T AE )

— Point-in-time mitigants help reduce the risk, but cross

ogen:

- or recontamination must

be prevented EJIEH 2% i A ) T MG S, (EL L 112 S35 SR i 0

— Consider chemical additives 2% &A% F AL =0 07

X JHEF &

— Have a plan in place for mill decontamination & 37.) |
e Physically clean all surfaces, including equipment internal co

PIEETE S 3R, A5 Beas N R

mponents

e Power wash everything with 10% bleach  F10%Z H 55 i1 & % Fr A Hh 5
e Rinse and air dry, while preventing recontamination {H¥%EFE T,  [RIESB 15E 5 4

=
K-STATE

Research and Extension




Addressing Feed Safety
AN {r] 2 2R 1) 33 22 = | L

1. Is it likely to get infected?
VAR A] BEAR TS Gy 2

2. Can it survive?

WA REARE TR
[, 2

3. Is it infectious?
‘Eie T A LUBGL R ?

4. How can it be
prevented?

unAa] F Ry 2
5. How can it be

?v mitigated?
K-S ‘ W= frowledge

forLife




Conclusions

 Feed is one of many potential vectors of pathogens
Ve B R S AE VIR AR FR IR L —
e Limited information about all 5 steps T 51~ BRHIME S ABIR D

v" Exclusion of high risk ingredients from high risk countries is
currently best strategy get infected:

R v ARG 1L DX v RS TR 531 5% A2 IR Bt e 4 ) SRS

v’ Improve supplier communications 5% 5 AL N 55 V4) 18 s
v' Ramp up biosecurity FF&E5emEY) %k
v’ Consider feed/environment testing-=5 FE & | 1A R} /34 b5 infectious?
v’ Consider proactive mitigants & R 3= 5J) 2% fif 1 Jith
v’ Stay tuned as more research.is reported be prevented?
b B Sy 3 — 20 9T
WWW.Ksuswine.or
- g

K:STATE KTyease
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