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Overview
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o Greek origin “schistos” (split) and “soma” (body)
e Schistosomatidae are dioecious (sexes are separate)
* |n Africa two main forms of human schistosomiasis:
» Intestinal (S. mansoni)
» Urogenital (S. haematobium)

ydt credit Beltran et al. 2008
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Pathology

credit The Carter Center
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Rodents as natural hosts of zoonotic Schistosoma
species and hybrids: an epidemiological and
evolutionary perspective from West Africa @

Stefano Catalano ™, Mariama Séne, Nicolas D Diouf, Cheikh B Fall, Anna Borlase,

Elsa Leger, Khalilou B&, Joanne P Webster

The Journal of Infectious Diseases, jiy029, https://doi.org/10.1083/infdis/jiy029
Published: 22 January 2018  Article history »
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Schistosoma species hybridization

Bonnie L. Webster' ", Oumar T. Diaw™, Mohmoudane M. Seye~, Joanne P. Websfter~, David Rollinson’

1 Wolfson Wellcome Biomedical Laboratories, Department of Life Sciences, The Natural History Museum, Cromwell Road, London] United Kingdom, 2 Institut Sénégalais
de Recherches Agricoles, ISRA route des Hydrocarbures, Bel Air, Dakar, Sénégal 3 Depantment of Infectious Disease Epidemiology, fhperial College Faculty of Madidne (St
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Anthropogenic changes driving
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Methods
For each individual

Sp
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GPS coordinates
Habitat

Capture date
Species

Gender
Anatomical measurements

cimens

Plasma (stored at -20°C)
Brain and heart in RNAlater®
Kidneys in 90% ethanol
Blood smears
Faeces in 10% formalin
Parasitological analysis of:
cardiovascular system
respiratory system
digestive system
liver
urogenital system

credit SCAN NHM

MtDNA cox1 + rDNA ITS region




Methods

mitochondrion:
DNA comes

nucleus:
from mother

DNA comes
from both
parents

offspring cell



4,150 active traps

671 small mammals

» 367 mice Mastomys huberti
» 257 rats Arvicanthis niloticus
» 41 shrews Crocidura sp.

» 6 gerbils Taterillus sp.

Res u Its Village Host

Gueo M. huberti
23 S. mansoni (5, 2-64) Ganket M. huberti
1 S. haematobium/S. bovis (1) — M. huberti
eme . huberti

6.3% /
Merina Guewel M. huberti
5'S. bovis (6, 1-44) Djidiery A. niloticus
1 S. mansoni (4) Keur Momar Sarr M. huberti

0

2.3% Richard Toll A. niloticus
L Nder M. huberti

Prevalence
52.6% (10/19)
50.0% (2/4)
18.6% (8/43)
8.3% (1/12)
5.8% (4/69)
5.3% (1/19)
2.7% (2/73)
1.7% (1/60)

Spillover of circulating Schistosoma




Results

Capture rate (%)

19% 5%
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Results

M. huberti necropsy (n = 89)

M. huberti Mini-FLOTAC (n = 89)

Infection prevalence

Parasite adult worm counts eggs per gram of faeces Infectjerriensity
elErETe & 87.6% 85.4% P=0.83
18; 1-61 4,300; 25-134,900 P=0.19
Schistosoma mansoni 23.6% P =1.00
8; 2-64 262; 15-1,23 P =0.058
Echinostoma caproni 16.9% -2 70 P =085
2;1-34 232; 18-52,275 P =0.053
: : 3.4% 1.1%
Anchitrema cf. sanguineum 9: 1.24 750 \N'{
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Plagiorchis spp. — Geographical distribution of human cases

J. Parasitol, 82(4), 1996, p. 647649
© American Society of Parasitologists 1996

gl A Human Case of Plagiorchis muris (Tanabe, 1922: Digenea)
Infection in the Republic of Korea: Freshwater Fish as a
Possible Source of Infection

Sung-Jong Hong, Ho-Choon Woo, and Jong-Yil Chai*, Department of Parasitology, Gyeongsang National University College of Medicine, Chilam-
dong, Chinju 660-280, Republic of Korea; and *Department of Parasitology, Seoul National University College of Medicine, Chongno-gu, Seoul 110-799,
Republic of Korea




Results

244 from Richard Toll

» 176 rats A. niloticus (0%)

» 43 mice M. huberti (0%)

» 19 shrews Crocidura spp. (0%)
» 6 gerbils Taterillus spp. (0%)

427 from Lake Guiers

» 324 mice M. huberti (58.6%)

» 81 rats A. niloticus (6.2%)

» 22 shrews Crocidura spp. (31.8%)

- Liver Intestine

A. niloticus 1/7 (14.3%)

P

0/7
ad (n=7) >61
M. huberti 14/25 (56.0%)  6/25 (24.0%)
juv (n=25) 42 (7->61) 3.5(1-8)

M. huberti 49/55 (89.1%)  38/55 (69.1%)
ad (n=55) >61 (1->61) 9 (1->61)
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Results

Intestinal schistosomiasis
Kato-Katz
PCR 23 miracidia from 4 individuals

Richard Toll 2016-2017

13.3% (45/338) — 10.5% (35/333)
Barkedji 2016-2017

0% (0/314) — 0% (0/347)

Urogenital schistosomiasis
Urine filtration
PCR 2,582 miracidia from 472 individuals

Richard Toll 2016-2017

70.1% (277/395) — 64.1% (304/474)
Barkedji 2016-2017

22.7% (70/308) — 34.6% (141/408)
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results - Schistosoma - Livestock data

% Prevalence

PCR 913 miracidia from 182 animals
Richard Toll Barkedji
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Cattle Goats Sheep . Cattle Goats Sheep
Species

94% 26% 16% 9% 86% 77% credit E. Léger



resv*Schistosoma - Bulinus snail data

Overall prevalence 3.71% in Richard Toll and 0.49% in Barked;i
PCR 660 cercariae from 109 Bulinus snails

Richard Toll Barkedji
Prop_Sh
All - [ Prop_Hyb
I Prop_Sb
Prop_Sc

0.0 0.2 0.4 0.6 0.0 0.2 0.4 0.6
Proportion of snails infected with schistosome genotypes

credit E. Léger



S. mansoni N =43
ITS rDNA (914 bp)
mtDNA (3,933 bp)

26 M. huberti
3 A. niloticus
7 H. sapiens
7 B. pfeifferi

S. haematobium group N =52
ITS rDNA (928 bp)
mtDNA (1,773 bp)

S. bovis N =22 S. haematobium N =10

7 A. niloticus 6 H. sapiens
7 cattle 4 Bulinus spp.
3 sheep
1 goat
4 Bulinus spp.
Sh/Sb hybrids N =20
11 H. sapiens
1 M. huberti

8 Bulinus spp.




ITS DNA (914 bp)
mtDNA (3,933 bp)

S. mansoni (N =43)

26 M. huberti

7 H. sapiens

7 B. pfeifferi

3 A. niloticus
300 KYA 430 KYA
Morgan et al. 2005
1.1 KYA 1.7 KYA

Crellen et al. 2016

B 103_mhMG

0.002
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S. mansoni



Significance

Government/NGO programmes

Disease dynamics

Host-parasite
Interactions

Anthropogenic factors

Social attitudes

credit E. Léger




In a nutshell...




Caught

Species Total Caught Inside Outside
Mastomys natalensis 430 414 (96%) 16 (4%)
Mastomys erythroleucus 80 5 (6%) 75 (94%)
Mastomys huberti 55 1 (2%) 54 (98%)
Crocidura olivieri 57 42 (74%) 15 (26%)
Praomys daltoni 50 30 (60%) 20 (40%)
Rattus rattus 29 28 (97%) 1 (3%)
Arvicanthis nifoticus 16 1 (6%) 15 {949%)
Taterilius gracilis 7 0 7 (1009%)
Acomys airensis 5 2 (40%) 3 (60%)
Mus musculoides 4 0 4 (100%)
Gerbillus campestris 1 0 1 (100%)
Crocidura viaria <] 0 6 (100%)
Crocidura fulvastra 3 0 3 (100%)
Crocidura sp. 1 1 (100%) 0

744 524 (70%) 220 (30%)

doi:10.1371/journal.pntd.0001924.1003

Lucaccioni et al. (2016). PloS One 11.
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