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Detection of Infectious Cryptosporidium parvum in Water samples
by In Vitro Cell Culture
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AHEAZYY S FH(Cryptosporidium parvum)S 73T FH A AAL BE 55 o
A 9FoEN, 1 dAME @EHL QA 2= E(oocysts)9] et fAAFAHHR &
H v, G oA diatE A4 JEAy e dde] HAAh  whEkA 2
oA olEe At ar A% A 984 (health risk)S olaists L HA
QA g ekS vl )
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T AHE2ZIYRS AEFsted 7P dubdo® ARRHAL Qi feudd e HS H7bEE
HHog ARHT e WS WA AEAH (Immuno-fluorescence assay)®|th. F%F5 LA/ ZEES
FREAE FARZ dAste] FFAAT A7), BF Tl 7z 3= o] WHE e SAXER
A% 7hsd e =L WyolARt QA ZEY AXE Fo]E(sporozoites) EAJo o w24
(viahility)S g FAE B A (nfectivity) S AT 4 ¢lo] 217 HalAddd &3 AHA0 HRE
FA 23t dAHAE ok JrHClancy et al, 1999). ¢yt x HZ H5Y, a3, Ae-AdeA
sl AHEAZY S Fxo] @3 Biaso] AAARH(e] 5, 2000; o] &, 2003), L AEAAARE AA
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QAIZES &4 SAT A A a4ad Ao
2 ARRE A T =55 ol&ste WHeldu. a8y &34 ¥ (animal infectivity)2 ¥
Hl -8, 71 28 A7 Go ofy ol 7] wiel, oldl utigh tigtez FHteol= AF Aol wietd
AEe] ZHEAFZILUSS 7F9AA PCR(polymerase chain reaction)o]v} W33 Ayo=w
HAARE F2ldt= A|E5o] o]Fojx gkt Rochelle et al., 2002; Slifko et al., 1997). ¥ A
AMe AHE22HYE dF 7dd A3s 3oz 4#zl HCT-8 MEo| SA~EE FFHAY]
3 ZAHAAGgA JEIYE AXRFOE W 2ol E(merozoite) & ¥R A R GAEe] 3P

[e) [e]

24 A QAI2ES AEstaa st g @A R ol s A
] l

MEZE F4] 879 A (well chamber)E 713 LB Letol=o] HCT-8 (Human illocecal
adenocarcinoma cell, ATCC CCL-224; Americal Type Culture Collection) monolayers &4 A%
g E 37C, % 100%, 5% CO2). AE FA A Z= 5% Fetal Bovine Serum, 10%

#* o] E o (E-mail : mylee9@hanmail.net)



2004 CHEtaol+=C3tal st=28Zsls SSEHS =L HS (2004.4.22-23) €H=2

Opti-MEM, 1% 200mM L-Glutamine, 2% 1M HEPESZ % 7}3 RPMI-16403 AF&3tlon, QA AE
7+ Ao = Fetal Bovine Serumé £%E 10%2 Z7HA 71 A A S AF43519)

of PBSE H7all 970ul= wHs F Aold R E

FEAL 9ol 3% §o] HES F vhe 78 B AAFAT. 12000mmOE 4% A48
sto] 45 ole AAST A PBSE Abeh Ho Hoz 28 AN F vhATOE ALY
L=

S
W=k o] = 3308 S HCT-8 cell monolayer7t A% 871 3w = 370
bz A 71a 37C, % 100%, 5% COz—4 oA ABA|TFEE vl ket lvh.  48AI7F Wi ¥
=5 7)o AW mIAE AASL PBSE A3 F 100% WEHES Hrbe] 1087 o

A7l e AWE AASGY. 8o =2 blocking buffer(PBS 10ml., goat serum 0.2mL, 0.002%
tween 20)°ll ©1i 30%7F A4 GASIATH} bufferg &<l AASAL SEtol=E dAF A
(polyclonal rat anti-sporozoite and -merozoite antiserum, A600FLR, Waterbome)%"%J of 1ol 14
el Reg E5olFHA dAstth PBSE 43 wHE A E 3 23 34 (FITC-conjugated
goat anti-rat antibody, sigma F6258)8&<H el ©10] thA] 1A 75 A5t PBSE 43] HHE A

A 5 AMEHEE 2 2Esknh. 400uE o] FHDICHM G o Sefo|=e] 7F dg
ato] =G0l Aol 37 o] AHsHA FHAe] A= AF FHom BAEA

Ol =ZAlE dxTA8S 938 eA2EZE 60¥E oo Cryptosporidium parvum® “Fo}s)

= QA ~E(source : calf infected by Iowa strain, sterling parasitology Lab)S T8t Al&3tdtl.
A3t LAI~E+= HF in vitro excystationd] 93 A& SAIG =, SAHE EdES 982%
oAt ILFEE QAAE YRS AoldAAVERSRE AEstal dFHor ATty F
& 2R3 5 AAGAY 16 sARFES AA mpA A GAY] QAIAEAFTE 8078 o]kt
HEE AT 7 I EAER FHE 6719 A= ImA S ZH7E 125u% 8719 A el ol
AAANA HAARE AR T 33 At ew w3 HaEE AIPsidt w3 AR
of dfd WaEEE e dFES 1] fsl, BAA S} AT 47 57 LAZEE F9Y
sto] e WHoRE MEIIFARE 4, vt A A E (matrix test) & 23] Tt
G A2 FH] 20033 6€5E 9MLset 37 A4 H54Y 632 L AHAA AREFAE 127
, S et rEA el A detrAls 18 2 WRFAIR 33S AFHSGAT T H BFFAR
A A 7& @ H (polyethersulfone, 1300cr, 1gm, Gelman)= o 2553t FE319 L, Y3FAI=
A4 dAEgstd w58t oo anti-Cryptosporidium bead (Dynal 730.0D)E AlE 5 A

o
A7) 3L 24 A (MPC-1, Dyna)E AHE8 AAvHs 213k $ 0.IN HCl 50ptEs %
O/\]_/:Eé %ﬂ/\]ﬂ E‘r/\] Z}”X}X](MPC—M Dyna)& ©]-&38 #A71A&E A7 st
4 AR EHAs] Aol
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16238 1f o] Hfwl  F\ riA] 50u03= 1623 (USEPA, 1999)el kel IN NaOH 5u07F vl
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HCT-8 Alxel] A AdEAZUR 3459
gy 3 Hole st FA WA (sporozoites,
trophozoites, type I and I meronts, merozoites,
macrogametocyte, micro —gametocyte)= FITC®Z XA
Fl anti-sporozoit and -merozoite A9} ATl
FDICAW A stell Al 275um =7]9] Al A2 254
@dx el Fe(cluster, o3t FH2H)E AEHIAG
(Fig. 1. 45 #afEdo] fAso] FAg 7] &
BFHor #AEVE oy DIC ## & wjAl Sl
o whd gdd o] Fe] &HW e A2EY g@dEA|
DIC spollArt #& 7bestdinh. @ 2 dFelA
gkt o+

of &#¥ A, nlelgfx SO Wan A= 24353t

Fig. 2 Photomicrograph of foci in

HCT-8 cell for positive control test by

Fluorescence DIC microscope
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AFEEY QAIZENS tguA R FAste] A FANELAFE A= <Table 1>3 ZTh
7+ 2AA =3P BFAF(n vitro excystation)ol A BdE&o] 982%0l AW Aol 7]k wl A
Yo AgE QAI~EE diFiE Holli=(viable) Aoz HFHATH AY HITH LA EFVL
BSTrE B2 Ze2H #FEE00n QARE HJIEFET FAl~FAM] LelA s HAa 3
o gPFHPom o]Fojxl 19 F o] A AL} Slifko et al(1997)°] <&td, AX 74
S diEF 1243 35 A AE = A7HE 4 (autoinfection cycle)®] A E 48AIZF A3t o] Fof] g
Y 28T M B iAol #FEEY e FY2HE Y 7Y QAZER FE F
Atk B AFE HEQAZEFI 6~TME FAEE 4 487 F 23%7F 294 AHEAY
U 3E dAolgden, 32~387M2 FAEE 9 FoAe 58%7F Aotk o3 Ay
ool 1l #EA QAI2ER HE /FeS e U E =2 WS BoEr. Slifko et
al.(2002)= AlxZwjdH s v~ AU S vlus Ay Ft 1Dy (50% #Ad#)o] 247 83 107=
AZujggol A4 AHEAZLY S 4o B} uAsdAT F gt =& Adaadol gl
ong MEWPFHS w20 dHS gAsteE 294 A F8He g Haskith w3
A2 wi¢F § RT-PCRE 7o RE AAsth= Wiz v S vaet A3 Dol 747
27~1067} 16~3472 27 27 grte % A THRochelle et al, 2002).

Table 1 Infectivity in HCT-8 cell monolayers inoculated with various concentration of Cparvum oocysts

Positive control test 1 Positive control test 2 Positive control test 3
Presumptive Ratio of Presumptive Ratio of Presumptive Ratio of
number of positive wells number of positive wells number of positive wells
spiked oocysts to total wells spiked oocysts to total wells spiked oocysts to total wells
per well #1 #2 per well #1 #2 per well #1 #2
23,700 8/8 8/8 21,000 8/8 8/8 20,000 8/8 8/8
4,740 8/8 8/8 4,200 3/8 3/8 4,000 3/8 8/8
948 8/8 8/8 840 8/8 8/8 800 8/8 8/8
190 8/8 8/8 168 8/8 8/8 160 6/8 6/8
38 7/8 5/8 34 5/8 4/8 32 4/8 3/8
7 4/8 3/8 6 0/8 4/8 6 0/8 0/8
*[Dsp 7 22 - 6 32 73

% IDsy were calculated by solving the logistic regression of each dose-response curve for a logit response 0, using
percentages of infectivity for each oocysts and then performing the logit transformation
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Table 2 Comparison on IFA counts by method 1623 and g AR 168 T AlEZajgol
infectivity by cell culture in environmental water samples 3 AEAd LAZET AEE AL 1gE
Number of total . Sample o]AH(Table 2). o]&= &£Hl LA ZE7}HA
Sample oocysts by Iréfelc tivity by volume Adats 162308 oFHAME A=
- [} a =
Method 1623 ell culture tested T S = I ]
1 0 negative 10L 69%01]/‘1 9«}‘1./_\_5.7]' %@%Q 9}31 7&%
2 3 negative 10L AN FEE 1~6/Z wj$ wgkr] wjiEolgt
3 0 negative 10L A ZFE ) Rz R0 OAAEEEI 6
4 0 negative 10L o .
5 1 negative 0L oocysts/10Lo| e A3-A 87 Al Ew
River 6 0 negative 10L UAAHo A A AHEAZYUYLR
water L 7 0 negative | 10L Aolgd Ak oA YA d Avtel
8 0 negative 10L - B
9 0 negative 10L A AEu e e RNPRES AARRE
10 0 negative 10L o} ZtZte] AN T EAT wHPE A
11 0 negative 10L W2 e B ok AnZ Sz
12 1 negative 10L e c o - ’ B
T ) | ®AWe B gyEse uso =9
water e i AAF BANT GA Aol FFe] 24
treated | 1 0 negative | 1L 2EE HF ATl PN A3t 2
sewage 0 negative 1.8L ) - = .
water | 3 2 negative AL 3] BF T ARAdA FHA FHoE
Aztr|o] FAATE AA| e HFolde= o
o 4 g EAe] Amuler @ el mAE IR gl Ao vhehdeh
Jelg ArAse FaAe 1y AYEATAUS oA~ES] B9 2 JHEE Fbol
AEMF ol EAH O AFE F Aee A, T B PN RS AYESEAY
F AEATAAAR deiME 1 A& Aol HrhE Havt v ddEn
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