In phase 1, there are some assessments applied before the study for both
case - control groups as baseline study. For this time, qualitative research
method 1s applied to collect data and information regarding surveillance
system and malaria condition from village level until district level. Some
information can be gained by indepth interview, document research, and
observation. Interview is conducted with malaria programmers and village

malaria agents

There are two main groups assessed. The first group i1s health workers who
in charge in malaria case detection and malaria surveillance. Another group
18 Malaria Surveillance Agents/Village Malaria Volunteers. Malaria
Surveillance Agents/Village Malaria Volunteers are community member that
have been trained by health workers for detecting malaria case at village
level and case investigation. Malaria Surveillance Agents earn fund from

local government while Village Malaria Volunteers are voluntary works.

RESULTS AND DISCUSSION

Malaria Control Program in Wonosobo District.

Although the incidence of malaria in Wonosobo decreased, Wonosobo is still
the highest among districts in Central Java Province. Wonosobo District has
13 villages in HCI category, 44 villages in MCI category and 32 villages in
LCI category. During 2005, the local government support malaria control in
wonosobo amounting 150 milion rupiah, approximately USD 15,000. This
fund supports some activities regarding malaria control program. These
activities are:

1. Case finding through Pasive Case Detection and Active Case
Detection. PCD and ACD are conducted by health providers in health
facilities and VMAs. By this activity, 30,056 clinical cases can be
examined by laboratory (100%).

2. Vector Control activities by Indoor Residual Spraying (IRS) and Bed
nets distribution. By this activity, Wonosobo successfully protects
26,677 houses and distributes 5,000 pieces of bed nets to the
community.

3. In collaboration with NHIRD, there are some researches that have

been conducted in Wonosobo. Some topics are drug efficacy, vector
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control, and dynamic transmission survey.

Import cases are the most challenging problem in Wonosobo. Dominantly,
many plantation workers get malaria in Borneo Island and Riau Province,
and then they are going back to Wonosobo to get medication. This condition
become a serious problem concerning health workers do not recognize these
plantation workers. VMAs and Malaria cadres should detect potential cases
among the community.

Malaria Control Program in Pekalongan District.

In Pekalongan, malaria incidence has decreased significantly every year. The
API is decreased from 0.66 %o in 2002 to 0.06 %o in 2005. Pekalongan also has 1
HCI village. It is reported that there was outbreak in Lambur village in
January 2000, with 46 positive cases and 0% of CFR. Some activities
regarding malaria control program are:

1. Case finding and prompt treatment. This including blood examination,
blood cross check, radical treatment and epidemiological investigation,
follow up of malaria cases, etc. In 2005, there are 29,275 blood slides
examined and 44 positive cases treated.

2. Vector control consists of surveillance of vector, IRS, larvaciding and
biological control. There are 1668 houses sprayed and 210 bednets
distrubeted in 2005.

3. Health promotion.

4. Training (case management and microscopy)

5. Partnership.

Pekalongan District Health Office gets 50 million Rupiah or 5,000 USD from
local government in 2005 to support these activities.

Recently, Pekalongan district deal with import cases. Most of these cases are
fishermen form Borneo Island who gets medication in Pekalongan’s health
facilities. Another import group is soldiers form ARMY who stay in barracks.
Some of soldiers have symptomatic of malaria in other areas in Indonesia,

and get examination and medication in Pekalongan.
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Malaria Surveillance in Health Centers

There are 11 health centers in Wonosobo District who deal with malaria as
health problems. Every HC has one officer in charge with malaria program.
This officer manages VMA’s report, collects data from VMAs and policlinic,
and then makes monthly and yearly reports. District health officer claims
that laboratory supply is enough, but only 1 HC does not have microscope.
This HC always send blood slides to nearest HC for blood examination. The
condition of HC’s laboratory is good. The microscopists have degree in health

analysis. They also can analysis other health indicators.

In Pekalongan, there are 10 HCs that have malaria cases. Each HC has one
health officer who in charge with malaria control program in sub-district
level. This officer also conducts surveillance system together with VMAs. Job
descriptions are same with Wonosobo district. The laboratory facilities are
good, but the laboratory must share with warehouse and kitchen. The
microscopists also have degree from health analysis. He claims that the
number of blood slides that given by VMASs is decreased.

Village Malaria Agents (VMA)
Wonosobo district have 45 VMAs. These VMAs earn Rp. 120.000 or USD 12
per month from the local government to do some activities, as follows:

1. Case finding and treatment. This activity is the main job of VMA.
VMA conducts ACD activity to detect clinical malaria cases in the field.
Each VMA works in 2 or 3 villages.

2. Taking Blood Slide. If VMA found clinical cases, they will take blood
slide, and then bring it to health center to examine by microscopist. If
the result is positive, they will treat the patients will radical
treatment.

3. Case follow up. VMA also has responsibility to follow up the positive
malaria cases. They would visit the patients to control the medication
and the condition of patient whether they still have symptom of
malaria. They also take blood slide in the 3rd day. However, mostly
VMAs do not conduct follow up cases until 28th day.

4. Simple epidemiology investigation. VMA also check health condition of
family member of the patients whether they have clinical malaria
also.
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The health officers could not force the VMA to follow up cases until 28th day
because the amount of local government is very low. So, many VMAs have
other jobs as main job, for example farmer or trader. Although the salary as
VMA is low, they still happy as VMA, because being a VMA has a position in

social class. The community treats them respectively.

There are 45 VMAs in Pekalongan. The local government supports them
with Rp. 350.000 per month or USD 35 to do their job as VMA. Job
descriptions are same with WMAs in Wonosobo.

Due to the number of malaria cases decline, it 1s hard to find malaria cases
recently. So, the head of health centre order them with new tasks. The new
tasks are Aedes aegypti larva surveillance and assistance in Village Health
Clinic. VMAs in Pekalongan have a duty to check dengue mosquito larva
inside house of the community. They also conduct health education to
prevent dengue. As assistant in village health clinic, they assist midwife to
help the community. They are also in charge in malaria treatment at the

clinic.

Regarding the decreasing of malaria incidence in both districts, it 1s difficult
to find malaria incidence among the community. This condition may lead to
reducing of awareness to malaria cases. On the other hand, Wonosobo and
Pekalongan districts have a good ecological condition for mosquito’s breeding
that may lead to incidence of malaria.

To gain National policy on Malaria Control Program, which is to eliminate
malaria incidence in certain areas, the role of VMA can be expanded. To
eliminate of malaria incidence take further action. One of the actions is to
control population of mosquito. As an additional function, VMA can be useful

to surveillance mosquito breeding place and mosquito larva.

Regarding imported cases in both districts, VMA can take care of new comers
in village. They could take blood slide and check new comer’s health status
whether they have malaria symptom. If they are positive of malaria, the
VMA has responsibility to follow up the cases until 28t day (for falciparum
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cases) of 30th day (for vivax cases). It is important to re-train VMAs for follow

up cases and mosquito’s surveillance.

In addition, Wonosobo has some remote areas. In 2006, the local government
in cooperation with provincial health office facilitates the development of
Village Malaria Posts (VMP). VMP has important role to conduct malaria
treatment in very remote areas which is far from health facilities. VMP 1s
carry out by malaria cadre as a part of community participation action.
Malaria cadre is the community member that has been trained for malaria
case management. There are 440 Malaria cadres that have been trained in

Wonosobo.

By increasing the function of VMA and VMP, the malaria incidence can be
detected immediately and put prompt action to decline malaria incidence
among the community.

By doing these activities, Community basis surveillance system can be
applied. The awareness of malaria incidence can be increased. This must
involve absolute collaboration between the community and health officer in
Health Centre or district level.

Health Centre has an important rule in collecting and reporting data that
has been collected by VMA, malaria cadre and also from policlinic. These
data are important to determine malaria status in village. Health Center
also can manage and supervise VMA and Malaria Cadre. If VMA or Malaria
cadre could not follow up cases completely, Health Center can conduct

corrective action to ensure compliance of drug treatment of patients.

As well as Health Centre, District health office also collects and analyses
data from HCs. Through this, District Health Office can measure the impact
of malaria surveillance among the community. District also can support the
community with technical assistants and arrange some budget from local
government.
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CONCLUSION AND PHASE 2 PLAN.

In conclusion, community basis surveillance system can detect malaria
incidence directly from the community and also can increase the awareness
of malaria incidence. .Community basis surveillance system is carry out by
Village Malaria Posts and Village Malaria Agents as a part of community
participation. VMP and VMA would collaborate with Health Center and
District Health Office.

Phase 2 of this study will conduct assessment for community basis
surveillance system. There are some activities can be taken. These activities
are:
1. In Wonosobo District (as a case group)

B Facilitate community participation through Village Malaria Post

(VMP)

B Training VMP Cadres

Training Village Malaria Agent

B Facilitate inter-collaboration intensified malaria control planning
activities

B Facilitate local government (District Health Office) to develop a
proper surveillance system that match with local specific conditions

B Monitoring activities to measure surveillance activities
2. In Pekalongan District (as a control group)

B Facilitate Village Malaria Agent

B Regular monitoring activities to measure surveillance activities
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JRAET BRI R EE e G - BEEIYEN RS
AT ST S
T OT THAT LT DREBE D FAE ~DIRABER ORI D15

EEMEE D Ik B ST RRYSERT SEET BIFTE:

SANIEE  ERE ERD [E LR GIERT FERT AL BN ET
R EFE [EISLIRGYEMNTFERT T B
AR HfEF] [E] LR GE AT S0 W LB D
B REZ [E|SLRGUERT FERT FF R BN AT

WSS . Cryptosporidium \XBRVVERMHELZF T2 Lo h | 1980 FEX4 X0 5 KRG
JEORBRRE LCRHEE o> QDD FOROFRENFICIZ L 0 EE - 2V Hilikiz
BT D THE. BIC/NETREOBEELRREMED L L TRHMSNLDIZES>TND.
WHO 1% 2005 FEi2 27 VU 7" b AR U 0 MER LN T /L V7 JiE % KNeglected Disease
Initiative> OEEAY X Mz l-. 7V 7 M AR Y P07 23BN EICBWTHE
MRS HA L TR D, 1994 £ OFEH, 1996 FEOART, 2002 G0 JbyFiE, 2004
EORBFTOREFNPMLILTWD. FEET OB Cryptosporidium parvum D
bovine genotype & MEEIL A ABRIZIE L CRRT 2 B8R FEIO 7 VT NAR T DT
ADMEH S LN, o 3 FHHITIE AR A R T ER TR (human genotype @ C
hominis) MR LTV, T7abb, ZNFTHI—v A NOHEHE S LTHREDE
EENEM ST E S, BRI IC L 0 SEEEOEF BT human genotype
WERBREIRSTONDLIEBRHALNE > TS, Bl FEOEF G EHED
BIFIZIATH D Z ERNRBANTREINTWD, £, BREEFIZBVTE human
genotype W& H INBFER Lo TWA.

WHMEEETIT, BERBEOEETT S 7 U7 il 6 DFRAFIZMIT T, <
FUTEETTVTRBEBER R Y NOBE -HESLITH. SEEORIZBWNT,
707 NARY DU LAOLSFEZAEROBE R _ B2 TEE DL O
SBERRIZ DWW CRE A OBIB T ORI 2T L. BOBODBEBTREROBEFZINE
A OV CTRET L7z, #{5T & LT 18S rDNA, Poly-Threonine, COWP, Actin, GAG
repeat Microsatellite, CPGP40/15 ZE% MMt & U CHIR L7z, A/ BERR OfFAT
RERNG, BB TFIIEEEOBERS] & ORI T 94~100% DMERMEE R L. E£7-.
CPGP40/15 i&{=F 1% genotype W T subtyping IZFIH INTHE Y . EFBREZICE
5 BELSBER & BRIEE & ORI~ OISHB B XN S.

T4 VNIRRT A BEBRRD Cryptosporidium 5TBERE 15 #RIZ- DWW T OB B HE
P OFERIT, DOOE & FRIZ human genotype 3 K¥e (11/15) 2 EHH T &DRE
iz, FOIEMIZ canine genotype 3 L O\ bovine genotype NF N4 2 £S5 >R H
T, —FH. FAORRIZD LELR > TEY, 208 ETR () SrEIhd
EFDR B0, MIZiZHFE O EEZ RN C nurisX° € parvum pig genotype D A
(SR G RS g

J YT RNARY DT LOBEGETFRENTFIER S A2 EEERFRETH D Z L HVR
I UHAEEICBWTHRE 7 U7 M@ E 2wt 8 & LTy TR TR O FEE D R
SNT=Ho Ll sz
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A. HFFEEHAY

SRVERMMEEZH T 527 VT b AR Y
DU LI FRE I LT FREIE DR R
FL LTRIBEL SNTWD A, B - HE
HHIRIZ 1T D TRE, FRIC/NE T RE
DEFELFREMED L LTLBIEND
IZE->TWD. WHO X 2005 27 V7
FART U LEBI O T VI TEL
& Neglected Disease Initiative > D4
URAMIMATNS.

BREE~OA— A bOYEHFE LTE
NETHEOEEEDERH SN TE R,
RIROEMBIUIH O NI D8R
FB4 C. paroum (human genotype; C.
hominis) ZH.LE& LTWD Z & 65
Eipo TN D.

7 )7 RARY VY MEOEFEREY
R T 5 2 ST ARBEE LT DD
TEET, o FEFNFEORE L FR
DWSEIFEERFR LD, RS
{13 PCR & HBHERERIIREZF L& L
T FRENFIBRIEFEL TN D, Xt
IR & LT 185rDNA, Poly-Threonine,
COWP, Actin, GAG repeat Microsatellite.,
CPGP40/15 MR &, ZhETDE Z
At MHLE T URID SN BELAEE B
WTEZR, STt ML I AT
THOFHEOEEEPETOOLEEZD.
HRIREE T, BERREOEEY
D7 DT IR B OFERAFITE T T,
< I VT EHETT UTRERREFERE > b
DREF-HERFEAT 5. S FEOBIZIZI
T, 2 UTFPRARY DU LD RS
TEHOKEE L 1 CESE O Y
B D LTBERIZ DV T2 ORBIRT OB

EEF AR L. BOBOOEMLTFIER
DB RE AMEIZ W THRE L.

B. WrgEiiis
BimF & LT 18S rDNA,

Poly-Threonine. HSP, COWP. Actin. GAG
repeat Microsatellite, CPGP40/15 %%
ATt e UGRIR L. AREE & A
BLOT 4V D3 HETREBFEN
HEz— L. SEOSBERIC OWVWTH
R C OB 2 ED TN 5.

sk 185 rRNA IS O HEIE : 185 rRNA &ix
TR DK 850bp % MR & L7z
Nested-PCR (Xiao %, 1999).

1st PCR 794 <~—: 5-TTCTAG AGC
TAA TAC ATG CG-3 / 5'-CCC ATT
TCCTTC GAA ACA GGA-¥

2nd PCR 77 A4 <=— 5-GGA AGG GTT
GTATTT ATT AGA TAA AG-3'/
5-AAG GAG TAA GGA ACA ACCTCC
A3 HWI.

BG4 94°CC 5 a3tk 94°C30 #
fi]. 55°C30 #bR], 72°C30 #>ff % 40 V1
7 v

* R Y R LA = EEO PCR: RY AL
Z = RO 520bp % HEIE
CRY-44 75 A ~<— : 5-CTCTTA ATC
CAATCATTACAAC3 / CRY-373:
5'-AGC AGC AAG ATATGA TAC CG-3
(Carraway &, 1997, Yagita & 2001).
FOGSM: © 94°CT 5 piflotk, 94°C30#
fil. 53°C30 #>f. 72°C30 #of] % 40 ¥~
7 v
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* ActinfEIDOPCR : #1kb% HEiE

75 A <—: 5-ATG RGW GAA GAA
GWA RYW CAA GC / 5-AGA ARC
AYT TTC TGT GKA CAA T (Sulaiman®
2002)

PGS - 94°CTho R D% | 94°CA5FDIH],
50°C45F5 R, 72°CA5FVEI %2354 1 7 /L.

s COWPHEIMDPCR : #9500bp % Halg

cry-157"7 A4 <— : 5-GTA GAT AAT

GGA AGA GATTGT G / cry-9: 5-GGA

CTG AAATAC AGGCATTATCITG
(Spano b, 1997)

FUSZM: : 94°CTEIm D& 94" CASTH

50°C45F0f#, 72°C458PE %235 1 7 L.

* GAG-repeat microsatellite ® PCR : #J
200bp % #4iE

774 <—: 5-CTA AAA ATG GTG
GAG AATATTC / 5-CAA CAA AAT
CTA TAT CCT C (Caccio ., 2000)
RIRgett . 94°CT5 oDk, 94°C30 8
fi]. 50°C30 #pfE. 72°C60 #fE % 40 W1
7 v

% CPGP40/15%8 DOPCR ;

754 <—: 5-ATG AGA TTG TCG

CTC ATT / 5-TTA CAA CACGAA

TAA GGC (Leavi, 2002)

PUSSAE : 94°C T E D, 95°CA0FP R,

55°C5070R, 72°C60FbfE &40Y 1 2 L.
EROGGTEDBELNR DS T2E

B ERORIGE 1t PCREAZIR L, £

DEYEHIL LTTFROSTA ~—T

2R EAT D .

2nd PCR7' 7 A v— : 5-CCG TTA TAG
TCTCCGCTGTA / 5-AAA GCA
GAG GAA CCG GCA (Wub, 2003)
BUS St : 94°CTER D% 94°C30F ]

54°C30F0fH. 72°C60FDH %355 A 2 /L.

PCREEMI32% 7 1 7t — A CTHEME % Tk
RU. BIEMDBDIRNG E BIFIRPCRE
W IR L, R B IR E 21T - 7.
QIAquick PCR purification= > b

(Qiagen) ZPCREMIZHNTEE T
A ~v—&RELILE, ZORRDNAZR
£} & L CTABI PRISM BigDye Terminator
V1. 1 (Applied Biosystems) 725 ONC
ABI PRISM 310 Genetic AnalyzerZ FHV>
THEERSNZRE L. V=T ATT
Av—%zHEMAE L, PCREHERIZP
7 EEHOBHI 2 BE LT, JFhiiif
#E 513 Blast¥ —F12 £ ¥ DDBJ /
GenBank / EMBLIZ &% X 41 TV B BERF
DI HELF| & DR E (T > 7.

C. MEKRBIUZBE

[l — DEMBEYI 1T D 22 il % x5
IZ 185 rDNA Z#E[Y & L7- PCR 21TV,
TNOOEERIINET—RLIZZ &%

BT, BEIEEESE DI G,
AFRIEIT AF481962 & DR T b WV —
BRERL, FO—EET99.9%
(788/789) T -7-.

AR O NCRERE L 0G4
— A FEFAWT, CPGP40/15 ik @
PCR 4T\, & OEYDIRERF| % Lk
LIzl 2 A, 2L TiERmel— %
LT, BERIEERLS & OR[N L)
5 AY700391 & DO—EEMN 94.1%
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(855/909) T. & bEmW—BETH 1.
b DR OBIFIOEN L, 39bp DFFiA
& 15bp DRBIZ LD D TH Tz,
[FRRIC, EERURL & BRE 2 VT
GAG- repeat microsatellite fE I % £/ &
L 72 PCR 21TV, BUG U7 BB ST % b
KL, SEe—HEMR L. BadE AR
F| & ORI G AJ249587 & D
T985% (191/194) O—EEEGI-. £
7= Poly-T fEIg Z 15/ & L 7= PCR EEH D
RS AB126002 & DT 99.6%
(478/480) O—E & R7-. COWP K
2Ry & L7 PCR EY) O FEALSIX
AF266272 & O[T 100% (506/506) @
—HEEE-. Actin fERAEN & L
PCR EY) O IES 1T AF382337 & O
T 100% (1059/1059) —E L7-.

U T RRARY VU LAOEEEFIRE
FHREIITOR TR Y | T REFAE
HrsEAT A RERBRIE D E WD D5 5. £
O H T CPGP40/15 EARF 7Y genotype H
T subtyping I[ZHH SHERD TR Y |

H F RS 11T B BBE Sy Bk & BR TR
EOMEMEDOREFFERE L THELEE Z
BND. ASBEMROMNTRE RN S, £E
R 13 BEfE O B R ELF & DR T 94~

100% OFEREIMEE R LT, £OH T,
CPGP40/15 B F OB &R b ERIC
BEA (—EENMEV) . T OEY|OSfERE
(XL OBRIERAL & D b EW T & D3RR
Nz, REBHEIT CiIe MR LN Y
VIEINES DS T AL IS, B
B OEGLOBELT-ERIX I 70—
BTaZ EMNHBALE (1),

T4V EAIBITAEEHREED
Cryptosporidium 5y BERR 15 FRIZOWVWT D
B FRENT ORI, 2E &[RRI
human genotype 23 K% (11/15) ZE®H 5
ZEBTRENT. FDIENIT canine
genotype ¥ X N bovine genotype <1
Fh 2k S3omH &=, HiFE D canine
genotype XD E T Z v E Tl AF
T1HIRESHLTVDITEE T, 4%D
74 Y CORBERRENER NS,
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ay262029
ay262030
ay262028
ay262027
ar224462 I
af164505 a
af164504
af164502
af440634

af164503
}ay873783
ay873784
| af440632
afa40624
af164497 Id
af440625
ay873782
ay873780
af164493
af1 55624
af64496
af164495
af164487
2164494
af164492 II a
af164490
af164489
af164488
ay166804
ay262034
ay 166805 } IIb
ay 166806
ay166807
ay262031
af440837
af440640
af440628
af440626 Ib
af164499
af164498
af164500
af178690
af224463
af224464
[ ay262032 }
ay262033 I
L ay 166808 c
ay166810
af440633
af440630

af440629
af440639
af440638

If

ay873781
af440622
% af440627
af164491
af164501 I
ay 166809 C
af440621
af440631
af440636
s

X1 CPGP40/15 BRI D R AR

peseoBEEFREITE MM (D Wiz oA 1D ZXRHTH56DTH
o128, KTk CPGP40/15 fEIS T ORBRARATIC L 0 | £ Eh sk
D7 TAZ—EFFERLTEY, LVFEMRLRNFRETH Tz, AR
TPE LIZES] (Nagano) X IfICBT 5 2 ENRENT,
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—F., FAEIZBWT, THRUE@E
FEIZHRBEREE I DPDLTER
LNAEBTHD. HIV/AIDS BELEIC
B TR RIGRIEDFE LR Z
EDPDLARRBOEBP RO, ETHREE
EblroTND., YR TIL 1997 -
2003 FETTF =2 T v v VREMNRRABE T
TR E % - HIV/AIDS BE B KD 67
BRICO S ROFE 22 b & m B %
1To7c. By E Lo EELF)IT 185 1RNA
BRFOFEFRMEOR VIS ELS 2 65 H
L7z, &b, X0 Emais

(subgenotype) D7=#IZ Cpgb0/45/15
BIGFESI OB 21T 572, 185 r RNA
B FESID O C. hominis (C. paroum
human genotype) (38.6%). C. meleagridis
(28.6%). C.paroum (bovine genotype)
(12.9%). C. canis (10%). C. felis, (2.8%).
C. muris, (1.4%). Cryptosporidium (Pigl
genotype) (14%) L RIFE S 7z, Eiz. =
? 5 B C. hominis & C. meleagridis @E%’E
BELBEN SHEBO LN, &I
parvum kangaroo genotype 75 1 #£%) %ﬁé
iz, Cpg60/45/15 EinFEFIIE C.
hominis, C. parvum 3 L O C. meleagridis
T PCR EMPEDLNIZN, fiE BR) T
BELRRDo T WTRICE &

Cpg60/45/15 BARFELFNITLTMED F < |

C. hominis Tla, IdBELWIe D 32D
genotype (HLH) (251 biviz. C paroum

THEEFR A 2FE 64, C meleagridis

TIIHa BB ELN-. —F., HEEL
BIZUTHERRATRIZKE 72 Z00 0

niginoi.
& A ENZ I T Isospora JEI SR &

I8 b ONZ B2 E TR DN R L L,
G CD4A+Y 2/ EROWD &£ D
HIV-1 B8 1B\ CIEE B YE &
e TWD, ZIVETIZ, 2002 - 2004 4
DT 2 T ra  REMNBREZ X
BLTE78743 K DEEDH> HL38H 34
IINEAFBESE) 25 Isospora & 47l L
7o, 38 B DOWERIT 30 445 HIV Bt 3
APATaA RIZLHERIEEE. 54D
TEFENCIERERBETH-T-. b
D5TBERRD 5 B 26 BRIZ-DOV T SSSU
rRNA (1,680bp) %iEAY & Lo BIn %
WaiTol. TAbDF—V A RDRE
S0 8 - 21 (13.541.9) X17—37 (28.3£3.0)
pumTdh o7, width and shape index

(length by width) % 1.3 - 3.3 (21+0.3)
Tholz. ZOEIITA—Y A DOFIR
W) DERNBO LT WTH
HIFEEFERNIX L belli & RIE S, L
natanlensis (<1.2) LI LNTRR-T
AV i%:ff{%ﬁﬁﬁ@ﬁ’i% STBERRIE 2 B

ED) iZhdbhi=bon, BRSO
FH R mﬂ‘%@’f%ot.lsospom VAt
D+ BEED Toxoplasma X2 Sarcocystis 71
EEbImRBRICH D Z BRI N
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== C.parvam-Horse (AY273770)

C.parvum-Rabbit (AY273771)

— C.hominis (AF093489)

C.parvum-Bovine (AF093493)

== C.parvum-Mouse (AF112571)

== C,parvum-Ferret (AF112572)

== C.wrairi (U11440)

N B C.meleagridis (AF112574)

== C.parvum-Pig (AF115377)

97

100

C.baileyi (L19068)

=== C.serpentis (AF093499)

C.muris (AB089284)

C.saurophilum (AY382170)

— C.parvum-Cervid (AY273772)

—= C.parvum-Kangaroo (AFI12570)

= Novel Cryptosporidium (CR58/59, CP1/44, CP3)

=== (C,canis (AF112576)

C.felis (AF112575)

0.01

83
54 l |C.andersoni (AB089285)
72 VC.muris (L19069)

Cryptosporidium-Woodcock (AY273769)

2. AD7 YT NARY D07 LATEERKE

7 VT MARY DU LD FIEFITR
GeEREC Y A7 Rl 21T 9 FIEL LTHE
HTHY . FEOBRZE L IEROERM &k
FERIICAT D REDR D D, ABFFETIE 2004
FORMBY L0 G- oMRICH LT
185 rDNA, Poly-Threonine, HSP, COWP,
Actin, GAG repeat Microsatellite,
CPGP40/15 B{5FI1Z2V CEBEE ZEAD
FIREZAT o 1o, HBIEFITBEAF DB
BCH & DT 94~100% DARFEME 2 7R L
2o ZOHT CPGP &{GF DEFNZFU
T OEWVHARELIZ LN, HDE

LEFTNTHERARBO DL Z &b, 47
FREFRIRRATRE ) D 18] LA C& T,
YRR IRIL Y A B O L 3EF
WREETH D Z LR &i, K7 V7
IR AR & Lic T EFmAED&E
BABEINTZ b O LB ST,

E. Z&F3

Sulaiman IM, Lal AA, Xiao L. Molecular
phylogeny and evolutionary
relationships of Cryptosporidium
parasites at the actin locus. ] Parasitol.
2002 Apr;88(2):388-94.

Spano F, Putignani L, McLauchlin J,
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Casemore DP, Crisanti A. PCR-RFLP
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BABEBE A REMES (GBE - B
AR S E

GHERT TS 2E)

TOTTHITLTCWD 7 ) TEDOFERKEEOHRPE~DEAERELBHE L
K b U— 7 OEEIZET S5

U RARY P LEFLE LRSS AR BB S FEF

SYTRRFTRE R EER
FHEMRE R B B
FfaAsEE KBRS Bk
W IE B BES

[E] SZ R YL E R SRR B AR BV R
COLAE R SE R B AR BN BT
COLRERTT SR B A B T
TR | AR AT ST IR AE D

e

2V TPARY T LD TR ) A7 FHEET O FiEE LT
BHETHY, FEOHRE L EROEMEZMERNIAT O LERH DL, ABFET
I3 2004 FEOEFIYE K U 1572 7 BER I % L T 185 rDNA, Poly-Threonine,
HSP, COWP, Actin. GAG repeat Microsatellite, CPGP40/15 BEFIZ2W
THEBER RS E 21T - 7z, HB BT IIEEFOBREES & DT 94~100%
OEFME R LTz, Z0OH T CPGP #RT OEFNZIW Tl bRV FERIZEMN
BoneH, BIRUEFNEERRO 6D 2 Ehh, S5 FEEN RN

BESDELBHFTE T,

A. HFEEH
ﬁwﬁimé%ﬁﬁéﬁj7%xf)
DU NIKFREI LT R IRYYE ORIR
& U CRIBEE STV AA, Bl - HE
RT3 1T B TRIE., %um & T ATE
OBEBELRREMEY & LTHERMINS
WE-TW5, WHO 132005 Eic7 U 7
FARY DU NEBI RS T VIO TESL
&« Neglected Disease Initiative» O F A
YR MIIA T,
BIE~OA—V A FOFEHFEE LT
NETHE
EEROBRIBYUI AT AL LTWD

BOEEENFER SN TE 28,

ZEBRALNPE RO TND, TRDD,
7 U7 PARY P LTOREICENT
HEMBENFELTEY ., 1994 £0F
B CORMRYL LI, 1996 4 ORAERT
2002 FEDALHRE, 2004 FORIFR THRAE
LIZDHEFRF LN TN D, FEHTO
SE G Tl Cryptosporidium paroum @
v LA E 5T Genotype Il & FEITILS
ANBRILBIC Y3 2R TR R S,
oD 3 HHI3H 5 MRS 5 & 75
(Genotype I, 2\ i C. hominis) 73
DFEFOFERAL N LTS, b
1T, FROBFNIHERE © DT ARH
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EARE T BB R LUTHELIZZ D,

ZDOEFIZBWT b EBEOELFIZAT
HDZERENTWDS, £-, BEE
BB TH e MIREZ KR S A8
REETNHD
bﬂl@ﬁ)i%zfvyﬁbr’#
HLTWAHREERKEHEET D Z LA
REED T2 LT IKESFHEIZEKRRE
BERIETHOTHY, HFEENTFE

DEAFE L IFROINEITEERBRETH D,

FRFENT FIEIZ PCR & EBHE BRI E
EHbE LI FREFNFEEFELT
Wo, XREIETF L LT 185 1DNA,
Poly-Threonine, HSP, COWP, Actin,
GAG repeat Microsatellite, CPGP40/15
PEASHL, ZhETOEZ A ML
U BID SR
SRITe MEEZFERICHET T 5 FHBEOR
EMEPETOOLEZD,
LHHREETIE, BERAEOBIE

TOT T MO DOFRAFIZAIT T,

v Z VT EHECT T RERAKHR v b
DREFR MR EEE L CWD, SEE O/

BIZBNWT, ZU T RARY T LDL
FEFREROREE R LIChiT CTEED
SRR O L BERIZ DWW CRE 2 D&
BFOBREEIN T L, BETERD
&S IOV CTRET LTz,

B. WA

VT RARY VY KTBESHED 27
WIEOEERE BWER (10), TER
(17)) &, R~y binbhEH L 1R
B (BBE (1)) £viEiz, #EEFoF
— VA NOFHEIL Cryptosporidium sp.?
BBEERSRL A=V A PORE IS5

LA TFE LN TE 2,

pm OFEMFET, AERICIZ AR Y 1 b
BB S, BFREATFRETT v 7
NI = O FITC DENEEFE LT, R
vy bbb EH LA =R MIBED
HORRED & DB ZHBE SN2, N
%@xTD/4b»ﬁ%éﬂé%@m~
HiZgBd bz,

BERBPOA— A M DNA i
QIAamp DNA stool mini kit (Qiagen) %
AWTHR Lz, A—V—#EOTm h
SV DREHIT 5 B OEFERAE, 15 2H 0
B, 1 B O Protease K &A% B0 L,
Z— LA NHRO DNA OEIIZE BT,
R~ b 75\%?%7‘:2“*“‘/2 kTiX DNA
AR ATICH R ©— X (Dynabeads
antl-Cryptospondmm kit, Dynal) %17
27z,

BT & LT 1851DNA,
Poly-Threonine, HSP, COWP, Actin,
GAG repeat Microsatellite, CPGP40/15
MRS L Lz, RUSIZEE Ex Taq hot
start version (Takara) & f/&DREE K%
A L7z,

185 rRNA I D FEHEIZ (3 185 rIRNA &
BZFANOK 850bp #HIEEEK & L
Nested-PCR %1772 5 7= (Xiao ©.1999),
7F A ~—I% 1st PCR 2 5-TTC TAG
AGC TAA TAC ATG CG-3 72 b TMZ
5-CCC ATT TCC TIC GAA ACA
GGA-3 % .2nd PCRIZ5-GGA AGG GTT
GTA TTT ATT AGA TAA AG3 726X
12 5-AAG GAG TAA GGA ACA ACC
TCC A3 &Mz, FUSIE, 94CT54
[0, 94°C30 #fH. 55°C30 M. 72°C
30 MDY A 7 V% 40 BT - 7=,

WY A VA= IO PCRICER L7-

~423—



TIAw—FRY AL A= EBOKN
520bp % 3EiEd 5 CRY-44 (5'-CTC TTA
ATC CAA TCA TTA CAA C-3") BL W
CRY-373 (5'-AGC AGC AAG ATA TGA

TAC CG-3') & fiv iz (Carraway & ., 1997,

Yagita &, 2001), FUSIE, 94°CT 5 55
DFk, 94°C30 /], 53°C30 # /], 72°C30
WO A 7% 40 BT 72,
ActinfEI DPCRITIAI1KbZ HIE 3 5 7
7 A4 ~—5-ATG RGW GAA GAA GWA
RYW CAA GCE L U5'-AGA ARC AYT
TTC TGT GKA CAA T%Z w7z
(Sulaiman 5, 2002) , K, 94°CT5
D%, 94°C4A5FPIH ., B0°CASFH., 72°C
4A5FPFE DY A 7 V& 35EIT o T,
COWP#EIE 7> PCRIZ#I500bp % 14 g3
57T A ~—cry-15(5° -GTA GAT AAT
GGA AGA GATTGT G) & cry-9(5° -GGA
CTG AAATAC AGG CATTAT CIT G)
% M7z (Spano b, 1997), R, 94°C
THrE DO, 94°C4A5FP ], 50°C45FD /],
72°CASFIRRI DA 27 v a35[EAT o T
GAG repeat Microsatellite ™ PCRI &
#200bp % HEIRT 577 A ~—5" -CTA
AAA ATG GTG GAG AAT ATTCE5’
-CAA CAA AATCTATATCCTC% H
VW= (Cacciob., 2000), i, 94°CTC
553 D% 94°C30%5 . 50°C30F0 /. 72°C
60FSREI DY 1 7 L& 40ETT > 7=,
CPGP40/ 155818 OPCRIZ5 -ATG AGA
TTG TCG CTC ATT &5 -TTA CAA CAC
GAA TAA GGC# iV 7= (Leav i, 2002),
B, 94C T D%, 95°C40F [,
55°C50#5fH. 72°C60FPEI D5 A 27 /L% 40
BT o7z, FEMIDME DIV D2 T2 A1,
5 -CCGTTATAGTCTCCGCIGTAL

5 -AAA GCA GAGGAACCGGCA @
T A ==, 72 b NI st PCRIEM % #5754
ELTCTHW, 2nd PCREZEE L7 (Wub,
2003), B, 94T TEo D%, 94°C
30FD[I. 54°C30FDM]. 72°C60FDEID YA
7 V% 35[EFT o T2,
PCREMIF2% 7 H v — A CEKIKE)

B F VLT R A RYE L, I
AR Lo, EMPELNIbDNLE]
FEM IS D IR NEDIRFED RN D 258 4R
L. EEEEMIIREZI T, b
%, QIAquick PCR purification » b

(Qiagen) Z#PCREMIZHWTEE T T
A v —EBRELLE, ZOREDNAZA
£t & L CTABI PRISM BigDye Terminator
V1, 1 (Applied Biosystems) 72 5N
ABIPRISM 310 Genetic Analyzerz f\>
THERANEZRE LT, V—T U RTT
A~—ZHMEMHE L. PCREVERICD
7= V) MO A TG Lz, SOk
EEFIBlast—F 12 L 0
DDBJ/GenBank/EMBLIZ & & 41 TW
LB OEERS & OHEEIT o T,

C. BRBIOEBEZE

22 DEBRHRE, 1 >OBERE (v
K) XV 185 rDNA —¥ ik CHUS L7z
WERFITET &L, RbEW—
AR LT BRI ALY AF481962 & @
— 511 99.9% (788/789) Th iz,

26 DEEBRE, 1 DORERE LY
CPGP40/15 fEIk CHUE L 7= 2EE 11
ET—HL, BHEEEET] AY700391 &
D—EZFIT 94.1% (855/909) Th o7z,
T DEVIHEA 39bp, X3E 15bp 12X D
HDTHoT,
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25 DEMERK 1 SORERE LY gag
repeat microsatellite S THUfG L 722
Be A bk 4 ¢ — 2 L. %G A A A
A]J249587 & 98.5% (191/194) —E L 7=,

13 O#EFEHRE, 1 >ORERE LY
PolyT fEIk CHuE L7 ARSI AT —
L., BHEIEEES] AB126002 & 99.6%

(478/480) —# L7z,

3 OEMRAE L Y COWP SEBCHE L
TPHEEEANIE T —E L, BeREEE S
AF266272 & 100% (506/506) —F L7,

3OEMIRAE LY Actin fHIK CHS L7
HERFIIET—8 L, BEELES
AF382337 & 100% (1059/1059) — L
7

R BEREORATRE RN O ZBETFIX
BEAF OB ERECF & DT 94~100% DFE
R % LTz, £ OH T CPGP40/15 &Eix
FOEFNEE AR RMNME L, il L g
LTROIFMERT 2 B2 b AES
NELNEZ, 7V 7 hARI VT LD
EEFIREF AT T, &
SN 100 UL LOFER L H Y | o TFEF
BUREHT S AT FIRR R BREE 3 VWD D H B,
Z OH T CPGP40/15 &= 7 genotype
T D subtyping (ZFIH S HAEDTE D |
RS T 35T D BB Bk & BRBERE
EOFFMEORMFELE LTHEE LS X
IS, ARSBEMECILEE VR UELFI 8
MDBFRBD LN HEEP RSN TED (K
1), K0 UEEFNIE AL E CHEB Lt
WE—RIZBEZ DD Eh D TR
W7 FRATRE AT D18 E IR S N B,

SRFERHENT Tl e MR b Ny VA
WD T AZ—IIpHsh, EFHE
BISBERRIT I 7 —TICBT 5 2 & D3

L7 (K2),

S E N REREMERTICRAE SN
TWB7 U7 hNARY V7L SR
—H OB FEIROE AR ZRE L,
T =B RXR—2ADFREER T, ST,
BMNEEE KR TT VT FEBRERER v b
DT —F N— A DFEAEEDEE & B IR
&L, (EEOZRIC T CHEMER
IRE LT RTER O DR EZR S T ET
Hb,

D. #&im

2004 FOEHFEOZ VT NAKRY VU A
RHBREEG L DG oBEKE AN T
185 rDNA, Poly-Threonine, HSP, COWP,
Actin ., GAG repeat Microsatellite .
CPGP40/15 & {5 F O E B ALY IR E
EAT T fER. FBEFIIEEFEORGE
Fl| & ORT 94~100% OFEFEMEZ R LT,
FCTH CPGP40/15 EIET DEFNI I
TR GIEWHERIRENEG L2, #DIR
LECHNZ AR L, o PR FR R
Freehom X TE R, 5%,
CPGP40/15 # & + B 5 & A W &=
subtyping & DRIREY AL OE &K
L, Z2NEEEERTT VT RAER
Fy DT —H N = 2D TR A AR
T 5,
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AY700391
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AY700391
consensus

AY700391
consensus

AY700391
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AY700391
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AY700391
consensus

AY700391
consensus

AY700391
consensus

AY700391
consensus

AY700391
consensus

AY700391
consensus

AY700391
consensus

AY700391
consensus

AY700391
consensus

AY700391
consensus

AY700391
consensus

1:

TTTCAGCCCCAGCCGTTCCACTCAGAGGCACCTTGAAAGATGTTTCTGTTGAGAGCTCAT

1:TTTCAGCCCCAGCCGTTCCACTCAGAGGCACCTTGAAAGATGTTTCTGTTGAGAGCTCAT

6l
61:

93:
121

142
181

202
226

262:
286:

322
346

382
406:

442
466

502:
526:

562
586

622
646:

682:
706:

742
766

802
826

862
886:

:CATCATCATCATCATCATCATCATCATCATCA-——— == =—=————mm———m e

CATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCAT

——————————— TCGTCAACAACAACCCCCGCACCAGCTCCAARAGAAGGCAAGAGAAGCAG

:CATCATCATCATCGTCAACAACAACCCCCGCACCAGCTCCAAAGARAGGCAAGAGAAGCAG

:AAGGCAAAGAAGCAGAAGGCARAGAAGCAGAAGGCARAGAAGAAGAGGGCAGTGARGARL
:AAGGCAAAGAAGCAGAAGGCAAAGAA-—~————~=—————— GAAGAGGGCAGTGAAGAAA

> < B>

:GCCAAGGTCCCACTAGTTCTGGAAGTGGAGTGGGGAGTGAAGGAAATGATCAAGGTGACT
:GCCAAGGTCCCACTAGTTCTGGAAGTGGAGTGGGGAGTGAAGGAAATGATCAAGGTGACT

CTAAAGGAGACGGAGCTAGTGAAGATGATAATAAAAATCAAGATGGTGACACTTCTTCCG
CTAAAGGAGACGGAGCTAGTGAAGATGATAATAAAAATCAAGATGGTGACACTTCTTCCG

:AATCTGTCACCCCAACTCAAGCTACTCCAAAGGAAGAATGTGGTACTTCATTCATAATGT
:AATCTGTCACCCCAACTCAAGCTACTCCAAAGGAAGAATGTGGTACTTCATTCATAATGT

:GGTTCGGAGAAGGTACTCCAGCCACAACTTTGAAGTGTGGTGGTTACACTATCGTCTATG

GGTTCGGAGAAGGTACTCCAGCCACAACTTTGAAGTGTGGTGGTTACACTATCGTCTATG

:CACCAGARAAGAACAATAGAGAACCCGCACCAAGATATATCTCTGGTGAGGTTAAGGCTG
:CACCAGAAAAGAACAATAGAGAACCCGCACCAAGATATATCTCTGGTGAGGTTAAGGCTG

TAACTTTTGAAAAGGGAAATGACAATACAATTAAAATCAAGGTTGACGGTAAGGAGTTTA
TAACTTTTGAAAAGGGAARATGACAATACAATTAAAATCAAGGTTGACGGTAAGGAGTTTA

:GCACTCTCTCTACTAGCTCAAGTAGTCCAACTGTTAATAACGGTGGATCTGATGTCCAAG
:GCACTCTCTCTACTAGCTCAAGTAGTCCAACTGTTAATAACGGTGGATCTGATGTCCAAG

CTAAATCAATATCAAAGAGATCACTCACAGAGGAAAGTGACGAAGTTGCGACCGTCGATT
CTAAATCAATATCAAAGAGATCACTCACAGAGGAAAGTGACGAAGTTGCGACCGTCGATT

TGTTTGCCTTTACTCTTGATGGTGGTAAAAGAATTGAAGTGGCTGTACCAAGTGTCGATG
TGTTTGCCTTTACTCTTGATGGTGGTAAAAGAATTGAAGTGGCTGTACCAAGTGTCGATG

:ATGTATCCAAGAGAGACAAGTATAGTTTAGTTGCAGATGGCAAATCTTTCTATACCGGCT
:ATGTATCCAAGAGAGACAAGTATAGTTTAGTTGCAGATGGCAAATCTTTCTATACCGGCT

:CAAACAGCGGCGCCGAAAATGGTATCTACARATTGGATAGTGATGGTAACTTAGTAGACA
:CAAACAGCGGCGCCGAAAATGGTATCTACAAATTGGATAGTGATGGTAACT TAGTAGACA

:AGGACAACAACGTTCTTTTGAAGG

AGGACAACAACGTTCTTTTGAAGG

1 CPGP40/15 —EMIDT T A4 A |k
AHFFET 26 DEFERE, 1 >OBRERAE L VIRE LEF] (consensus) &, Blast RBEFERTHD
BW—BFE LR LUES] (AY700391) DT 74 Ay FEBUR LU, —EEBSIEMA TH- TV,
BHOR—BER S TIEOBERICERFIOMA@EF R H Y . TCA (T I/ BOR Y /G @ 13 EO
BOIRUSBREINT, ROFR—BOXEEH S (GCAGAAGGCAAAGAA, T I /BTRT I =
TNEIVEER, T DV TAZ IR bBYIRLESIT, AY700391 1% 3 BIIHA LT,
consensus Ti¥ 2 B OALBE SN, BHEOBDIE LR E RHITRIR Lz,
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