5,267 population have been excluded during the course of 14 days regimen.
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............ Primaquine mass chemoprophylaxis ... Su pp ort North Korea
in North Korea
To reduce the malaria cases in both countries
1 Gangnam 33,030 5,194 27,774 27,581 In Kind Education fee
2 Seokchean 6,000 13,832 72,178 87,000
3 Soncheon 54,870 4,913 45,557 74,250 2001 $ 500,000 $ 40,000
4 sincheon 72,857 12,422 60,435 56,455
5 Hwangiu 74,030 9,710 64,330 83,670 i 2002 $ 600,000 $ 30,000
& Anbyeon 40,970 5240 35,730 51,964 SN 2003 $ 700'000 $ 30.000
7 Panmun 30,000 2,100 27,670 40,955
Total 391,357 57411 328,679 421875 2004 $ 700,000 $ 30,000

~~~~~~~~~~~~ Significance of cooperation for the -
control of border malaria

{BROK|

300000 ”rm

250000° [

2000007 j]
L

2002 2003

2004

............ Ccnclusions

Goal; Complete eradication of malaria in ROK by 2010 I

i

f » ;rategy; Reduce the malaria cases to more than 30% off every year

® Concentrate the power of management in risk areas
@ Enforce the cooperation between civilian and military
authorities
’ Enhance the control abilities of Public Health Centers
Continue the support programs for the control of North
Korea
Keep continue the basic researches

Center for Disease Control and Prevention, I(nreaz 5 &
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Current Situation of Enteric Protozoan
Infections in the Philippines
and
Research Needed for Better Control

Filipinas F. Natividad, PhD
St. Luke's Medical Center

Meeting on Malaria and Enteric Protozoan Infections in Southeast Asia
Tokyo, Japan
31 January- 01 February 2006

Pathogenic Enteric Protozoa Outline of Presentation

1. Diarrhea in the Philippines
Facts and Figures

e Entamoeba histolytica o Isospora belli Diarrheal Control Program
_— . . 2. Current situation of enteric protozoan
* Glardia lamblia e Cyclospora cayetenensis infections in the Philippines
o Recent diarrhea outbreaks
o Cryptosporidium spp. e Balantidium coli Researches on enteric protozoans
. o 3. Collaborative research with National Institute
° Blastocystis hominis of Infectious Diseases

4, Future perspectives
The Asian Laboratory Network on Enteric Protozoa
Future research

The Philippines

e 7100 islands

The trdpical .

° 300,000 km? total G
land area temperature in the
o 85M population in Philippines favors the

2005 - S
existence of parasites.
o wet and dry seasons ) :
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Health Situation

e constraints in basic social services in
urban areas
o difficult access to health services in

rural areas

e parasitism common in children

communicable diseases - four leading
causes of morbidity

Diarrhea in the Philippines

e second leading cause of morbidity in 2002

o first leading cause of morbidity from 1990 to
2001

o third leading cause of child (1-4 years old)
mortality in 2000

o fifth leading cause of child (5-9 yrs old)
mortality in 2000

In 2002, diarrhea was the second leading cause of morbidity.
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G e 200 KO 400 MG 40
Eale G Fapuakation

Ten Leading Causes of Child Mortality in 2000

Cause 1-4 years old children
Male Female &‘:(t:s Rate*
1, Pneumonia 1,540 1,341 2,881 37.76
2. Accidents 839 506 1,345 17.63
3 gs;”xi:e‘;‘é g::gg;:e"t's of 685 546| 1,231 16.14
4. Measles 452 425 877 11.50
5, Congenital anomalies 350 337 687 9.01
6. Malignant Neoplasm 219 153 372 4.88
7. Meningitis 201 155 356 4.67
8. Septicemia 173 173 346 4.54
e e R
10, Other protein-calorie malnutrition 175 159 334 4.38

* Rate per 100,000 populztion of corresponding age-group (Philippine Health Statistics 2000, DOH )

Ten Leading Causes of Child Mortality in 2000

Cause 5-9 years old children
Male | Female | SO | pager
1. Accidents 1,044 618 1,662 17.82
2. Prneumonia 368 288 656 7.03
3. Malignant Neoplasm 201 169 370 3.97
4. Congenital Anomalies 135 131 266 2.85
Eﬁ;ﬁi;’xﬁ:j‘;ﬁmﬂ“s of 112 02 204 219
:;lsotg::r diseases of the nervous 118 83 201 215
7. Meningitis 105 95 200 2.14
8, Diseases of the heart 99 75 174 1.87
9, Tuberculosis, all forms 83 62 145 1.55
10. Septicemia 79 53 132 1.41

* Rate per 100,000 population of corresponding age-group (Philippine Health Statistics 2000, DOH)

Diarrheal Disease Control Program
in the Philippines: Components

o Dept. of Health; to reduce morbidity & mortality
due to acute diarrhea in children <5 years old

Oral rehydration salt (ORS) production,
distribution, and utilization

e Training and health education

o Information dissemination and education campaigns
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Diarrheal Disease Control Program

in the Philippines: Outcomes

4

Mortality trends: relative annual decline of 5%
Morbidity trends: relative annual decline of 2.5%
Safe water coverage increased from 59% to 86%

Sanitation facilities increased from 50% to 76%

Current Situation of Enteric
Protozoan Infections
in the Philippines

Recent diarrhea
outbreaks

¢ Palawan
214 cases reported
32 deaths
e Samar
302 cases reported
3 deaths
e Catanduanes

457 cases
30 deaths

Researches on Enteric Protozoa

#of

Year Journals Enteric Protozoa identifed
papers
” Giardia, Entamaoeba, Endolimax,
2000-2004 2 Korean J Parasitol : Blast . 135 4
Am ) Trop Med Hyg
Parasito! Res
e i Giardia, Entarmoeba, Endolimax,
1950-1999 12 SEA) Trop Med Blastocystis, Cryplosporidium,
Ann Trop Med Parasitol | [ 7A0MOnaS
Agustinian
Acta Medica Phil
Phil J Micro Inf Dis Glardia, Entamoeba, Endolimax,
1980-1989 ] SEA] Trop Med Blastocystis, Cryptosporidi
J Clin Micro Trichomonas, Chil )
Am ) Epid Glardia, Entamoeba, Endolimax,
1977-1979 2 Blastocystis, Cr idit
SEAJ Trop Med Trichomonas, Chil Akt ’

Identification of Enteric Protozoa
from Diarrheic Patients
in the Philippines

A Joint Project of

St. Luke's Medical Center, Quezon
City, Philippines

Research & Biotechnology Division

Cooperating Agency

National Institute of infectious
Diseases Tokyo, Japan

Department of Parasitology

Department of Health,
Philippines
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Brief Project Description:

Q Epidemiological study to gather information on the
occurrence of enteric protozoa in diarrheic patients

0 Establishment of a network for field collection of
samples as well as gathering of relevant patient
information

Q Provision of logistics for transport, storage and
archiving of samples

a Creation of an electronic database system

0 Setting up of a central laboratory for detection and
identification of enteric protozoa

Objectives

= Identification of enteric protozoan pathogens in diarrheic
stools collected from various hospitals in the country.

s Determination of the most common types of enteric
protozoan pathogens

= Comparison of demographic data of patients infected
with various enteric protozoan pathogens.

= Correlation of occurrence of protozoan pathogens with
the quality of drinking water.

Significance

3 First comprehensive, nation-wide survey of enteric
protozoan pathogens isolated from diarrheic patients.

=1 Data provided basic information on the occurrence of

enteric infections caused by these protozoan pathogens.

= Information obtained can be used as basis for
recommending appropriate strategies for preventive
measures against enteric protozoan pathogens

Methodology

Exclusion criteria:

% Patients with irritable
bowel syndrome.

Inclusion Criteria:

v Patients seeking
medical attention due
to diarrhea of any form.

Results

Sample collection:

Collection period: May 2004- June 2005
Number of samples collected: 3545
Collection sites:

Luzon 1701

Visayas 1445

Mindanao 399

Patient Database:
Demography
Clinical data
Drinking water source
Health status

Collection Data

Collection area  Frequency Percent
Luzon 1701 48.0
Visayas 1445 40.8
Mindanao 399 11.3

TOTAL 3545 100.0
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Age distribution of samples

class:ilf,ij::t;on Frequency Percent | Valid Percent
Pediatric (0-18 yrs) 2212 62.4 63.4
Adult (>18 yrs) 1278 36.1 36.6
SubTotal 3490 98.4 100.0
No information 55 1.6
TOTAL 3545 100.0

Data on Microscopy

Analysis Frequency Percent
Complete 3041 85.8
Incomplete 504 14.2

TOTAL 3545 100.0

Summary of Results on Microscopy

Prevalence of Enteric Protozoa

Collection Site Philinpi
lipp
Protozea Luzon Visayas Mindanao
Freq % i(Freq; % |Freq| % Freq %
Positive 295 17.7| 214| 219 61 153! 570| 1i8.7

Negative | 1370, 823

763 78.1} 338

84.7| 2471| 813

TOTAL| 1665 100.0

977 | 100.0| 399

100.0 | 3041 100.0

Protozoa Frequency Percent
Positive 570 8.7
Negative 2471 81.3
TOTAL 3041* 100.0

* Samples with incomplete mictoscopy were excluded from the analysis

Prevalence of Enteric Protozoa

e i i ey
Glardia lamblia 71/ 23 2970 / 97.7
Cryptosporidium spp. 64/ 2.1 2977 | 97.9
Entamoeba sp. 109 /3.6 2932/ 96.4
Entamoeba dispar 48 /1.6 2993 /98.4
Entamoeba histolytica 48 / 1.6 2993 / 98.4
Entamoeba colf 43 /1.4 2998 / 98.6
Cydlospora i/ 3040 /

Isospora i/ 3040/

Philippine Isolates of Enteric Protozoa

Giardia lamblia

Sample from a 5-year old male.

Source of drinking water: artesian well
& bottled water

Type of stool: watery

Season of sample collection: rainy




Philippine Isolates of Enteric Protozoa

Cryptosporidium sp.

Sample from a 3-year old male.
Seurce of drinking water: MWSS
Type of stool: watery

Season of sample collection: rainy

Philippine Isolates of Enteric Protozoa

Entamoeba histolytica/dispar

Sample from a 9-month old female
Source of drinking water: MWSS
Type of stool: watery

Season of sample collection: rainy

Philippine Isolates of Enteric Protozoa

Cyclospora sp.

Sample from a 18-year old male
Source of drinking water: deep well
Type of stool: watery

Season of sample collection: rainy

Philippine Isolates of Enteric Protozoa

Isospora sp.

Sample from a 73-year old male
Source of drinking water: deep well
Type of stool: soft

Season of sample collection: rainy

Molecular characterization: Giardia
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Molecular characterization: Cryptosporidium

/NCRO76
—CPHZ "
H Ge: 1
—iNCROBO Lll"m‘:"m”’ i
| |CPHS eSS
| ICPH18
i CPH14
CPH11
; CPH12 Geaotyped
| | AB126002 Revie e
! i NCRO38
"1 CPB12
I 'CPH8
I — CPH13 e e
| CPHY

Phylogenetic tree of Cryptospordium based on the sequence of ;
polythreonine gene. Philippine isolates: NCR 076, 060 and 038. i
Japan Isolates: AB126002, CPH and CPB except for CPHS from
Indonesia.
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Molecular characterization: Cryptosporidium

Genotypes of Cryplosporidium parvun from the Philippines
Isolate RFLP 2
NCR 038 Genotype 2
NCR 044 Genotype 1 Genotype 1
NCR 0G0 Genotype 1
HCR 070 Genotype 1 Genotype 1
NCR 076 Genotypa 1
NCR 111 Genotype 1 Genotyps 1
NCR 134 Genotype 1 Genotype 1
NCR 192 Mixed genotype Mixed genotype
NCR 234 Genotype 1 Genotype 1

Molecular characterization: Cryptosporidium

Genotyping of Cryptosporidium sp,” by RFLP. Lanes 1: 100-bp
ladder, 2-7: Philippine Isolates, 8: Positive control- Bovine
genotype, 9: Positive control- Human genotype

The Laboratory Network

The Laboratory Network: Goals

e Information exchange
W database development
» standardized information system
w accurate data collection
¢ High quality collaborative research
¥ capacity building
»w technical support
»  scientific exchange and interaction
» Improved health and quality of life
» self-sufficiency of collaborating institutions
» new/improved methods of prevention,
detection & treatment
» implementation of national programs

Future research on enteric protozoa

e Molecular Epidemiology
»  collection, identification and motecular characterization
incidence, prevalence & geographical distribution
risk factors, sources of infections
susceptible population (immunocompromised, etc)
» mutual sentinel sites
e Pathogenesis
» correlation with genotypes
» animal studies
e Prevention and Control
» environment and food monitoring
» health and sanitation
e Clinical studies
»  new drugs (Clinical trials)
> preventive
» therapeutic

YoV oYy
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Researches on Enteric Protozoa

1977

1979

1980

Cross JH, Banzon T, Wheeling CH, Cometa H, Lien
1C, Clarke R, Petersen H, Sevilla J, Basaca-Sevilla
V. Biomedical survey in North Samar Province,
Phitippine Islands. Southeast Asian J Trop Med
Public Health 8(4):464-75.

Echeverria ef @/, Etiology of gastroenteritis among
Americans living in the Philippines. Am J Epiderniol.
109(4):493-501

Carney WP, Banzon T, De Veyra V, Dana E, Cross JH.
Intestinal parasites of man in Northern Bohol,
Philippines, with emphasis on schistosomiasis.
Southeast Asian J Trop Med Public Health 11(4):473-9.

Researches on Enteric Protozoa

1981

1981

1985

Carney WP, Banzon T, de Veyra V, Papasin MC, Cross
JH. Intestinal parasites of man in Oriental Mindoro,
Philippines, with emphasis on schistosomiasis.
Southeast Asian J Trop Med Public Health 12(1):12-8.

Carney WP, de Veyra VU, Cala EM, Cross JH. Intestinal
parasites of man in Bukidnon, Philippines, with emphasis
on schistosomiasis. Southeast Asian J Trop Med Public
Health 12(1):24-9.

Cross JH, Alcantara A, Alquiza L, Zaraspe G, Ranoa C.
Cryptosporidiosis in Philippine children. Southeast Asian
J Trop Med Public Health. 16(2):257-60.

Researches on Enteric Protozoa

1988

1988

1990

Laxer M, Alcantara AK, Javalo-Laxer M, Cui MD, Leano
RA, Bautista S, Ramilo N and Gavina TL.
Cryptosporidium from Palawan, Republic of the
Philippines. Phil J Microbiol Infect Dis 17(1):1-3

Adkins H), Escamilla J, Santiago LT, Ranoa C, Echeverria
P, and JH Crass. Two-year survey of etiolagic agents of
diarrheal disease at San Lazaro Hospital, Manila, Republic
of the Philippines. J Clin Microbiol 25(7):1143-7.

Salazar NP, Pasay CJ, Avenido AQ, Lena MJ, Maguinsay
VM, Angus PR, Bandalan JM. Detection of Enfamoeba
histolytica in routine stool examination . Philipp J
Microbiol Infect Dis  19(2):57-60

Researches on Enteric Protozoa

1990

1990

1990

1991

Auer C. Health status of children living in a squatter
area of Manila, Philippines, with particular emphasis on
intestinal parasitoses. Southeast Asian J Trop Med
Public Health. 1990 21(2):289-300.

Carlos CC, Saniel MC. Etiology and epidemiology of
diarrhea Philipp J Microbiol Infect Dis  19(2):51-53

Capeding MR, Saniel MC. Cryptosporidiosis in Filipino
children: association with acute diarrhea. Philipp J
Microbiol Infect Dis  19(2):49-50

Jueco NL, Belizario VY Ir, de Leon WU, Bravo LC, Gregorio
GV Cryptosporidiosis among selected patients in the
Philippine General Hospital Acta Medica Philippina
27(4):244-247

Researches on Enteric Protozoa

1991

1992

1993

Bustos MD, Salazar N, Espino FEC, Montalban C, Sabordo
N, and Laurente M. Ornidazole in the treatment of

Giardiasis in an institution for the mentally retarded. Phi J

Microbiol Infect Dis 20(1):13-16

Carlos CC, Saniel MC, Lucero MG, Evangelista TA.
Enteropathogens among measles patients with diarrhea
in urban Filipino children. Philipp J Microbiol Infect Dis
21(2):53-60

Paje-Villar £, Co B, Carandang E, Raymundo

A, tagamayo E, Hart CA, Lavadia E, Rigor EM.
Diarrheas among Filipino infants and children: clinical
and laboratory correlations. Philipp J Pediatr 42(1):1-22
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Researches on Enteric Protozoa

1994

1996

1997

Paje-Villar E, Co BG, Caradang EH, Raymundo A,
Lagamayo E, Lavadia E, Rigor E, Hart CA.  Non-bacterial
diarrhoka in children in the Philippines. Ann Trop Med
Parasitol 88(1):53-8.

Rivera WL, Tachibana H, Silva-Tahat MRA, Uemura H,
Kanbara H. Differentiation of £ntamoeba histolyitca and
E. dispar DNA from cysts present in stool specimens by
polymerase chain reaction: its field application in the
Philippines. Parasitol Res 82:585-589.

Salas SRMS. Prevaience of giardiasis among patients at
the University of San Agustin Clinical Laboratory.
Agustinian  1(2):89-100

Researches on Enteric Protozoa

1998

2000

2004

Rivera WL. Tachibana H, and Kanbara H. Field study of
the distribution of Entamoeba histolytica and Entamoeba
dispar in the northern Philippines as detected by the
polymerase chain reaction. Am J Trop Med Hyg
59(6):916-921.

Lee K-J, Ahn Y-K, Yong T-S A small-scale survey of
intestinal parasite infections among children and
adolescents in Legaspi city, the Philippines. Korean J
Parasitol 38(3):183-5.

Baldo ET, Belizario VY, De Leon WU, Kong HH, Chung
DI. Infection status of intestinal parasites in children
living in residential institutions in Metro Manila, the
Philippines. Korean J Parasitol 42(2):67-70.
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Ci:yptosporidiosis and isosporiasis in Thailand:
Morphometric and molecular analysis

Somchai Jongwutiwes MD, PhD
Chaturong Putaporntip PhD
Takuya Iwasaki MD, PhD
Hiroji Kanbara MD, PhD
Takuro Endo  PhD

Department of Parasitology, Faculty of Medicine, Chulalongkorn University, Thailand

Department of Laboratory Investigation and Department of Protozoology,

Institute of Tropical Medicine, Nagasaki University
Department 0£Parasitology. National Institute of Infectious Diseases _
s k

Molecular epidemiology of cryptosporidiosis
among human immunodeficiency virus-infected
patients in Thailand: analysis of the 185 RNA
and the Cpg60/45/15 loci

I Opportunistic Protozoan Diarrhea in HIV-infected Patients

Isospora belli

Cyclospora cayetanensis

Cryptosporidium spp.

Epidemiology of Cryptosporidiosis

| Diarrhea(%) No diarrhea(%Lﬁ
:Developed Countries ]
HIV- 2.1 015!
4 HIV+ 13.8 0o |
‘1 Developing Countries
‘ HIV- 6.1 1.5
| HIV+ 24.0 5.0

(Xiao et al J Clin Microbiol 2004)

Epidemiology of Human Cryptosporidiosis
and Its Medical Significance

The most common cause of protozoan diarrhea in
immunocompromised patients.

No effective drugs available for cryptosporidiosis.
A variety of Cryptosporidium species circulate among

humans and animals: implication for prevention and
control.

Identification of Cryptosporidium Species

- Host Range
- Oocyst Morphometry
- Site of Infection

- Molecular Characterization
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Valid species of Cryptosporidium

Species Major Host Minor Host

Ch H monkeys Dugongs, sheep

C.parvum Humans, cattle, sheep Deer, mice, pigs
goats

C.meleagridis H turkeys Parrots

C.felis Cats Humans, cattle

C.canis Dogs Humans

C.muris Rodents, camels Humans, rock hyrax

C.andersoni

Cattle, camels

mountain goats
Sheep

Both anthroponotic and zoonotic species of
Cryptosporidium are found in humans.

How many species of Cryptosporidium occur in

Cowrairi Guinea pigs
C.baileyi Chicken, turkeys Cockatiels, quails HIV-infected patients in Thailand?
ostriches, ducks
C.galli Finches, chicken
capercalles, grosbeaks
C.serpentis Snakes, lizards
C.saurophilum Lizards Snakes
C.monari Fish
‘The Study

Duration: 1997-2003

Number of Isolates: 67
Sex: 55.2% Male, 44.8 % Female
Age: 1-66 years old

Stool Examinations:

Direct Smear
Formalin-Ether Sedimentation
Acid-fast Staining method

Fresh or ethanol-preserved oocysts

!

DNA extraction

!

PCR—%Subclone ~~—b DNA sequencing

/\

SSU rRNA Cpg60/45/15
DNA sequencing DNA sequencing

The Small Subunit Ribosomal RNA Gene of Cryptosporidium

D Conserved Region H Variable Region

—520—




Cryptosporidium species found in HIV-infected patients

@ Thailand
'@ France
0 Peru

%

10 Kenya

€ garmm-Hane (AYDIT10)

C.parsuss-RadbIE (AV273778)
C.homins (AF093489)

C.parvum-Devine (ARS3493}

Cparvum -Mouze (AFV1I571)
C.parvum-Feeret (ARIIST2)

Conatrt (U1 1440)

Cameteagridie (AFR1I5T4)

C.parvum-Plg (AFLIS37T)

C.swurophilum (AY352170)
C.parvum-Centd (AV273772)

C.parum-Kangarss (AFL12570)

Nove) Cryptospertdium (CRE8/SS, CPIAL, CPY)

C.canle (AFL12S76)

Clelis (AF112878)
Cabatleyl (113068)
Caaerpentls (AF093499)

Covnrls (ABOB9284)

AYIBI69)

Candsnonl (AB29285)

=

C auris L1sgssy

Cpg 60/45/15

Mucin-like glycoprotein on the surface and apical region of invasive stages.
Possible roles in Cryptosporidium attachment to and invasion of host cells.

The 60-kDa precursor protein undergoes proteolytic cleavage into
15- and 45-kDa fragments.

Polymorphism in Cpg60/45/15 can be a good marker for strain differentiation.

Sequence of the Cpg60/45/15 of Cryptosporidium parvum

TGGAACGTCGTCARGTARARATTGATARCARATTTTTATACAT TTGGCTTGACCCTTCTATAGGTGATAA
TTAGTCAGTCTTTAATARGTAGGCAAC TAAGGACAAAGGARGATGAGATTGTCGCTCATTATCGTATTAC
TCTCCGTCATAGTCTCCGC TG TATICTCAGCCCCGECCGTTCCACTCAGAGGCACCTEGAAGGATGTTTC
TGT ATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCA
TCATCATCATCATCAACATCGACCGTCGCACCAGCTCCARAGAARGARAGAACTG TAGAGGGCGGCACGE
AAGARAGCAGTCCAGGTTC TGAAGAACARGA
AAACGGTGAAGGAGACACAGTAGACGGGGAACAAACCGGGAGTGET TCTCARGTTAC TCCATCTGGAAGT
GCCGECACAGCTACCGAGTCCACAGCARCTACTACTCC PTCATTIGTCATGT
GETTCGAGAAAGGCACCCCEETTECGACC GAT ACCTATAAR
AGATCARACAGATCCCGCACC: TACATCTGTATCCTTTGAA
AGTACAGTTACAATCAAGGTTAATGGTAARGAGTICAGCAC TCTCTCTGCTARCTCARG TAGTCCAACTA
AAGATAAC TAGTGACAGTCAGGTTCAATCAAGATC] ACTCGC
TGAAACAGTTGCAACAGTTGATTFGTT IGCCTTTACTCT AGA
CCAAAGGACGARAATGCAGACARRAGAAGCGAGTACAGTTIGGTTIGCAGACGATARGCCTTTCTATACCG
GCGCAARCAGTGGCATCACCAATGGTGTCTACAA, ATGGAAACTTGGT ARGGACAA
CAARGTTCTCTT TGGTTCCTCTGCC! AGATACATCGTTCCTTCCGTTTTTGCA
ATCTTTGCASCCTTATTC TTTTTCAATTAAATTTTARARGTTTARGAGT TTTARAAGT
AATTACAATGGAAATCTTTCATGCAAATT TGCATTAAAGGT TTTGTTCAT TACATTGAATCAGGACGCCA
GTTTTTACAATGCTGAAGAATAATTAATTTTTAATTTCCAGAATTTTCCCACGGGTTCCGCAGGTTTTTT
TCGTATGAATGAGT TGAT TATCGTAAACTTATAAGCARAATAGAGTAAGC AATTTGGTGAGATAATTCGA

AAGGAARGAA

AC’

TC

cc]

{0'Connor et al Mol Biochem Parasitol 2002)

Distribution of Cpg60/45/15
alleles of Cryptosporidium
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C. hominis (n =27)
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C. meleagridis (n=20)
I1la
IIIb 1
Illic 1

leagridis

C. me

Mieies

DNA Replication
5¢....TCATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCATCA . .
3. .. . AGT TAGT . .

l Slipped-Strand Mispairing
a
T
¢
A
Lo
¢
A
T
¢
5. ATCATCATCATCATCNTCATCATCA. . . . 3¢
3. TAGT. . ..5
A
T
c
A
T
c
X
T
c

ATCATCATCATCATCATCATCATCATCATCATCA

57 ... . TCATCATCA
3¢ o

=521~




Does cryptosporidiosis cause more morbidity than
those caused by other pathogens?

Does any specific species of Cryptosporidium cause
more severe symptoms than others?

Clinical Features of Cryptosporidium-positive
and Cryptosporidium-negative HIV-infected patients

Cryptosporidium
Positive Negative
Numbers 67 75
Age 299+12.5 33.3+13.2
CBC
Hb 33778 33.7+7.8
WBC (cells/ul) 6414 £ 409 6646 + 4297
Neutrophil (%)  59.6+16.1 59.7+16.9
Lymphocyte (%) 269+ 12.8 245+ 14.0
Monocyte (%) 75+42 8.1+5.0
Eosinophil (%) 3545 48%6.5
Platelets (/pl) 265750 286520

(mean + S.D.)

Clinical Features of Cryptosporidium-positive
and Cryptosporidium-negative HIV-infected patients

Clinical Features of Cryptosporidium-positive
and Cryptosporidium-negative HIV-infected patients

Cryptosporidium
Positive Negative

CD4-+lymphocyte (ul)

Min 4 5

Max 736 702

Mean 124 143
CD8+lymphocyte (ul)

Min 101 135

Max 2548 1862

Mean 549 797
CD4+/CD8+

Min 0.01 0.04

Max 1.01 0.7

Mean 0.14 0.14

Cryptosporidium
Positive ~ Negative
No Gastrointestinal Symptom 3 5
Gastrointestinal Symptoms 64 70
Diarrhea
Watery 61 63
Watery & Mucus 6 8
Bloody Mucus 0 4
Abdominal Pain 15 16
Nausea/Vomiting 14 17
Dyspepsia 21 19
Weight (Kg, mean S.D.) 467178 45.1£17.6

No correlation between species/strains of Cryptosporidium
and....

1. Age of the patients

2. Level of CD4+ or CD8+ lymphocytes
3. Characteristics of diarrheal symptoms
4. Weight loss

5. Associated gastrointestinal symptoms

Summary

. A number of zoonotic species of Cryptosporidium
circulate among HIV-infected patients including Thailand.

2. Identification of a novel species of Cryptosporidium
phylogenetically related to C.parvum (Kangaroo genotype).

3. Mixed species infection occurs at low prevalence.

4. Extensive polymorphism in the Cpg60/45/15 locus occurs
within C.hominis, C.parvum and C.meleagridis.

5. No specific species or genotype of Cryptosporidium defines
distinct disease severity.
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Molecular characterization of Isospora belli
and identification of Caryospora-like oocysts

Geographic Distribution of Isospora belli

Worldwide, especially in tropical and subtropical areas.

Infection occurs frequently in immunodepressed
individuals especially those with AIDS.

Outbreaks have been reported in institutionalized

groups in the United States in the long past.

Epidemiology of Protozoan Diseases at King
Chulalongkorn Memorial Hospital Thailand

Protezeanlnfoctions{6:21-1-62588) rmmmeee
Protozoa %
Giardia lamblia 46.16
Blastocystis hominis 19.30
Entamoeba coli 19.21
Endolimax nana 7.79
Pentatrichomonas hominis 2.06
E.histolytica/dispar 2.05
Isospora belli 1.45 -
Sarcocystis hominis 1.42
lodamoeba butschlii 0.48
Balantidium coli 0.08

Clinical Manifestations

Asymptomatic Infection (rare)

Acute Watery Diarrhea

Chronic Watery Diarrhea

Associate symptoms:
anorexia, nausea, vomiting
abdominal pain, malaise
malabsorption, steatorrhea, weight loss
usually no fever

Clinical Manifestations

AIDS Patients

Intestinal infection
Severe diarrhea
Fever, Dehydration
Chronic diarrhea
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Relapse in Human Isosporiasis

Mechanism: unknown

Incidence ~ 30% of infected cases. (Pape et al N Eng J Med 1989)

Unizoic cyst in extraintestinal tissues such as lymph nodes

in AIDS patients. (Restrepo et al Am J Clin Pathol 1987,
Michiels et al Pathol Res Pract 1994;
Frenkel et al Rev Soc Bras Med Trop 2003)

Species difference (Cryptic species) 777
->Definite species identification is mandatory.

Research Questions:

1. Does Genetic Diversity or Cryptic Species Exist?
-> Morphometry of Oocyst
-» Maturation of Oocyst
->  Sequences of the SSU rRNA
2. Do Specific Genotypes or Species Confer Disease Severity?

-» Clinical Profiles of [sosporisasis Patients and Species/
Genotypes of Isospora.

Patients

38 isosporiasis patients at King Chulalongkom Memorial Hospital.

Group 1 (HIV-infection): 18 males & 12 females
Group 2 (Corticosteriod): 1 male & 2 females

Group 3 (Immunocompetence): 3 males & 2 females

Methods

Sample Collection: fresh stool or ethanol preserved samples.

Morphometry: measurement of oocyst dimension under
400x magnification from at least 20 oocysts/isolate.

Oocyst Maturation Study: freshly passed stool from 3 patients.
Samples were washed with sterile water and kept at
ambient temperation.
Direct observation under microscope for every 4-6
hours for 20 days.

DNA Sequencing: amplification by PCR encompassing 1.7 kb and
direct sequencing of the SSU rRNA gene of Isospora.

Isospora species known to infect humans

Isospora belli: cosmopolitan, generally known.

Isospora natanlensis: one case report in Malaysia
(Elsdon-Dew J Trop Med Hyg 1953).

No additional reports in humans.

Measurement of oocysts of Isospora species from mammals

Species Host Dimensions (um) of:
Oocysts Sporocysts
L belli Hurnans 23-36 x 12-17 12-14 x7-9
I natalensis Humans 24-30x 21-25 17x12
I arctopitheci NH primates 21-30.x 21-25 13-21 x 10-16
I callimico NH primates  13-21 x 12-17 10-13 x 7-9
I endocallimici  NH primates 25-31 x 21-27 15-20 x 10-15
I scorzai NH primates 23x20 14x9
I canis Dogs 34-40 x 28-32 18-21 x 15-18
. ohioensis Dogs 19-27x 18-23 15-19x 10-13
I burrowsi Dogs 17-22 x 16-19 12-16 x 8-11
I rivolta Cats 18-28 x 16-23 14-16 x 10-13
I felis Cats 38-51x27-39 20-26 x 17-22
1. suis Pigs 17-25x16-21 11-14 x 8-11
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Caryospora-like oocyst of Isospora

Less than 2% of Caryospora-like oocysts were observed
in several species of Isospora such as 1. canis, 1. suis and
Lrivolta.

(Lepp et al Trans Am Micros Soc 1976; Linsay et al J Parasitol 1982;
Matsui et al Parasitol Res 1993)

“Observation on human Isospora”
(Zaman V. Trans R Soc Trop Med Hyg 1968)

Phylogenetic Relationship among Isospora and Related Coccidia

74 Isospora belli (DQUstss9-8Y)  CoEERR nglﬁ?esfispggg
Isospora belli (DQUGOS58) h Multiple relapse
Isospora belli (AF108935)

Isospora ohivensis (AF029303)

Isospora suis (U97523)
Isospora erlovi (AY365026)

9%
[ Isospora felis (L76471)
gondii (MOT103)
is (AF176926)
[ Isospord robini (AF030612)
100 L Caryospora bigenetica (AFO60975)
Distance
[ ——
001

Conclusions

1. First report on genetic diversity in Isospora belli.
2. Single species of Isospora infecting humans.

3. Heterogenous development of oocyst:
Unknown significance, need further study.

4. No correlation between specific strain (based on SSU rRNA)
and disease severity.

5. Isospora belli possesses 2 types of oocysts.

Future Plan

-Giardia intestinalis

-Blastocystis hominis
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Molecular epidemiology of
cryptosporidiosis in Japan

S. Izumiyama, K. Yagita and T. Endo.
Department of Parasitology,
National Institute of Infectious Diseases, Japan.
s Protozoan parasite
B4 " 5x576um
m Chlorine resistance
m Waterborne outbreaks

Cryptosporidium oocysts

We had 4 large-scale outbreaks of
cryptosporidiosis cases in Japan

e 1994 Hiratsuka 461 cases
s 1996 Ogose 8,812 cases
m 2002 Hokkaido 129 cases
a 2004 Nagano 283 cases

Loci reported for genotyping
_ of Cryptosporidium

a8

m 18S rRNA (small subunit rRNA)
poly-threonine

hsp70 (heat shock protein)

gag-repeat (microsatellite)

cowp (cryptosporidium oocyst wall protein)

actin
cpgp 40/15 (C. parvum glycoprotein)

Genotypes of 4 cryptosporidiosis
__outbreaks in Japan

e 1994  Hiratsuka C. parvum genotype 2
s 1996 Ogose C. parvum genotype 1
s 2002  Awaji C. parvum genotype 1
= 2004 Nagano C. parvum genotype 1

=t Cryptosporidium isolates in Japan

Teotae Tderiiieaion Grnotype | [lsatate ToenWheation Cenotype
Tp7ROT-53, 1597 Oatoredh 17 Ozwse (== (Cp7Hz, 700 wTer T Nedegsea C parian UANT 1y
Cp/HOS, 197 AIDS €. parain 1 (Cp/H2, 200 olor; India/Bangladesh C 2
CpyHos 197 -4 8 + ICpH20, 20m c
Cp/HZ, 19 Overseas tr 1 cp/HaL 00 -
Cp/HOS, 99 - : cp/raz20m  ADS
Cp/HE0, 109 (Cp/HIL 2002 Oversens traveler
Cp/HIO W - Cp/HML 2002 -
Cp/Hil, 1988 1 (Cp/H3539, 2002 Olutbresk in Hokkekdo
Cp/H1Z 1998 b iCp/ia0, 200 -
CpiHI3, 1998 ICp/HAL 0B -
Cp/HIZ 1998 3 Cp/He 200 -
Cp/HIS, 195 B jcp/HO, 208 -
Cp/HI6, 198 (cp/Hs3, 20
Cp/HIZ 198 ) lCp/HsS, 200
Cp/H18, 198 Al i /1146, 2008
Cp/HI% 1998 2 (Cp/Ha7, 2000
Cp/H20,199 v p/H5, 20
Cp/HN, 1999 1 [/ 149, 200
Cp/Hzz 199 i I p/ 450, 2003
CpiHB, 199 ICp/H3), 2000
CprH2 199 I H3z, X
25, i (Cp/HI, 7004 - 3
Cp/H26. 200 Tokyo < parvum 1 lcp/H559, 2004 Uathrwake iz Negeno < porvn l
Cp/H27, 20 © porare 2
"o infore,

Tohwn

Sequence homology between the Nagano
isolates and the record of the public
databases (DDBJ/EMBL/GenBank)

a 18SrRNA  99.8% (1279/1281, AF093489)
poly-T 99.6% (478/480, AB126002)
s gag-repeat 98.5% (191/194, A1249587)
s COWp 100% (506/506, AF266272)
m actin 100% (1059/1059, AF382337)
cpgp 40/15  93.0% (845/909, AY700391)
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Appropriate procedure for
genotyping of cryptosporidiosis

Phylogenetic analysis of a PCR-Direct sequencing
cpgp40/15 nucleotide
sequence o!)t:}ined from thg
g;ygpafjp"“d'“m outbreak in s 18S rRNA locus for genus level
e 3 1e a Cpgp 40/15 locus for sub-species level

= } .

" S~ C. paroum genotype 1,
- cluster If of cpgp 40/15 from
phylogenetic analysis
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