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Determination of Inactivation of  Cryptosporidium parvum QOocysts in
Apple Cider by SIAD Process Treatment

Goal: Determine efficacy of the SIAD process and the[SPGIR N-T Pasteurizer to kill oocysts of
Cryptosporidium parvnm apple cider. This study will use an IFNnouse KO model to determine efficacy. Outcomes
will be measured by

1. Detection of oocysts in feces,

2. PCR detection o€ryptosporidiumin feces and iliem tissue,

3. Detection ofCryptosporidiumin paraffin sections of iliem tissue, and

4. Mouse survival

PROTOCOL,;
|. Materials:
Purified oocysts (2X1billion)
IFN-g KO mice (8 week old females, n=42)
PCR primers
Apple cider (21 gallons)
Il. Methods:

1. Enumerate oocysts in hemocytometer
2. Remove aliquot to test for viability
3. Suspend oocysts in 14 liters apple cider at Hlog
4. Divide into four (4) experimental groups;
a. Subject 7 liters of oocyst containing apple cidetreatment with SIAD (experimental
group)
b. Do not subject 7 liters of oocyst containing apgier to treatment with SIAD (control for
viability in apple cider)
c. Subject 7 liters of apple cider with no oocystsremtment with SIAD (control on effects of
SIAD on apple cider and mice)
d. Oocysts in PBS (control viability)
5. Perform 10 fold serial dilutions until 4lggml
Concentrate each sample to D0
7. Setup control groups of IF§KO mice
a. Control; untreated oocyst containing apple cidefx8 groups = 18
b. Treated apple cider no oocyst, n=3
c. Oocysts in PBS, n=3; give 4lggpocysts by oral lavage
d. Experimental; treated oocyst containing apple ¢idegroups (t1 and t2), t1 group n=6x3
groups = 18, t2 group n=6x3 groups = 18, t = time
8. Challenge each animal in the control and experiedgrbups with 4log, 5log,, or 6logg oocysts
by oral lavage
9. Before challenge collect fecal pellets from mideeck for presence @ryptosporidiumby staining
and by PCR. Use a positive and negative contraPfoR
10. Starting at day 3, collect fecal pellets daily,aethealth of animal and mortality (expect oocysts
show up in feces starting day 5)
11. Terminate experiment at day 21
12. Euthanize remaining animals, remove ileum and fig piece for paraffin sectioning and emulsify
another piece for PCR.

o

l1l. Results and Conclusion:

The prescribed oocysts 6fyptosporidium parvurin the tested apple cider have been reduced
beyond detectable measurement with the SIAD prdogsmes similar to the reduction of other pathoge
tested such &s. coli0157:H7.



G D # of Mice # of Positive
R . Tested Mice
4 oo 10 1 1
107 oocystsin PBAE 20 5 5
c-2 10 1
10% oo cysts in
Sopple Cider 20 4 4
-2 10 1 1
10° 0o cystain
Spple Cider 20 3 3
c-2 10 1 1
10° 0o cysts in
Sopple Cider 20 2 2
oa 10 2 0
&pple Cider Alone a0 i 0
E-1 10 1 o
10% 0o cystsin
Spple Cider 20 ] 4
E-1 10 1 0
10° 0o cystsin
Spple Cider 20 ] 3
E-1 10 1 1
10° 0o cystsin
Spple Cider 20 4 4
E-2 10 1 0
10t oocysts in
Spple Cider 20 3 1]
E-2 10 1 o
10° 0o cystsin
Apple Cider 20 3 1]
E-2 10 0 0
10° oocysts in
Sopple Cider 20 3 1]

HNested PCR Analyses of Small
Intestine Tissue Samples: Each
mouse received 1[]4, 'ICIS, or 10° ¢
parvim oocysts either untreated (C-
1 & C-2), treated for 25 minutes (E-
13, or treated for 40 minutes (E-2)
asindicated by Group in the table.
PCE analysis was performed on
tissue samples collected at each
indicated day. & section of small
intestine from each mouse was
homogenizedin 12X PES, allowed
to sediment, and the aquecus phase
collected. The parasites in the
agquesus phase were excysted by &
freezefthaw cycles, and 2 ul of each
sample was used as template for the
first PCE reaction using primers
CF201 and CE201. Two ul of each
first PCE reaction was then used for
the second amplification using the
primners CPF202 and CPE202. The
number of mice positive for C.
parvim DA 15 indicated in the last
colutmnn.



Zupple Cider

Gro Da Hof Mice & of Positive
“P B Tested Mice
3 3 o
, cl : : f
107 oocystsin PES 10 5 5
20 2 o
3 5 2
-2 & 5 3
1|:|4DDI:E.?StSiﬂ ¥ 0 1]
Spple Cider 1a 0 1]
20 4 2
3 4 3
-2 & 4 4
lﬂjc-u-:j.rstsin 7 1 1
Supple Cider 10 2 2
20 3 o
3 2 1
-2 il 3 3
lﬂﬁnucystsin 7 1 1
Spple Cider 10 0 1]
20 3 o
3 3 o
ok ; : :
Zpple Cider Alone 10 i 0
20 1 o
F.1 3 & 2
4 . al & o
107 oocysts in
Bole Cid 10 0 o
PPe —iner 20 4 0
F.1 3 6 o
5 . il & o
107 oocysts in
Apple Cider 10 : J
. 20 3 0
F.1 3 & 1
6 . & 5 o
107 ooeywsts in
Apple Cider 10 ! .
i 20 5 4
4
E-2 g 4 g
1|:|4DDI:3?StSiﬂ 10 0 0
Supple Cider 0
20 o
3
F.2 3 4 o
5 . & 4 o
107 oocystsin
Bele Cid 10 0 o
pple Cider 20 3 0
.2 2 3 o
10" L il 2 o
oocysts in 10 5 0
3 o

Nested PCE Analyses of Fecal
Samples: Each mouse received
1[:]4, 105, or 108 PPV 0 OCYSES
either untreated (C-1 & C-2),
treated for 25 minutes (E-1), or
treated for 40 minutes (E-2) as
indicated by Group in the table.
PCE analysis was performed on
fecal samples collected at each
indicated day. Feces were
homogenizedin 13X PBS, allowed
to sediment, and the afqueous phase
collected. The sample was then
concentrated by centnfugation, and
the parasites excysted by &
freezefthaw cycles. The resulting
pellet was used as template for the
first PCE reaction using primners
CEF201 and CEZ201. Two pl of each
first PCE reaction was then used for
the second amplification using the
primers CPF202 and CPE202. The
number of mice positive for O
parvi DA 1sindicated in the last
column.
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C. parvam Qocsyt Tsolation from Feces:

1} Homogenize frcal pellets in 5% KoCra 0y (store at 4°C)

2) Siave solution through wire mesh (250 um) OR let sediment for 45 min.

3) Retrieve aqueous phase & store in 2.5% potassium dichromate “4°C) -
4) Relrieve oocysts by discontinuous sucros: gradient {Arrowood & Sterling):

Sheather’s salulion:
H-0 - 32l
Sucrose - 50g -
Pheno! - Oml *Dilute with {).025M PBS/ TWEENBO (1%)

Gradicot: -
Bqual volurmes: Bonom — 1:2 dilution
Top - L4 dilution -

&} place V2 of sucrose vol's of fesl sample oo top
by eemrituec at 1500 v for 30 mia, -
¢} collect vouysts from 132 — 1:4 interface

d) wash oncysts wilh saline, centrifuge and re~suspead pellet in 2.5% K,Cr.Q; —
€ repear srrhent on re-suspended sample and collect cocysts

Oocyst Identilication by PCR Amplification;
{Inhson et al, Apnl. & Env. Micra, 61(1 1):384m)

1y Wash sumetes 435 willl PCR buffer by centrifugation

2) Freezer i oocysis 1o release DINA: six cycles of dry-ico/ethano] bath & 98%C—
watzr fath (-2 i incubation per bath)

3 Pelhe e by cenwifugation and use supematant for DINA temnplate for PCR
ampl 4 e —
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