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nnlulsaidinang (cysticercosis) luauld Tnasinmulussuulszamadaunanssnnninadany
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lupu ol T, solium & 2 genotypes l&un african/american genotype Was asian genotype
NLﬂﬂdﬁﬁuﬂmﬁuﬁﬁmmwuwm%ﬁmiu@"ﬂizﬁ”@qﬂﬁuﬁslmi Aa T. asiatica (T. asiaticus)
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Wuszazinne (gﬂﬁ 2) ﬁm:rmuﬂu%rﬁuuuqqﬁﬁ (fluid filed) auALTZNNW 0.5-1 Ta.
malwfludaui (scolex) WAZAIUAD (neck) YBINENE Lﬁmm@ﬁmnwﬁlum (swine) A
RAEBUNENEAANY (cysticercus cellulosag) NWLlWda AE (cattle) ABRIBBUNENTHA
99 (cysticercus bovis) Lﬁfﬂﬂuﬁ*uﬂizmw,ﬁmm@%ﬁm‘lmwmﬁﬁm‘luzmé’ (taeniasis) NA17
AD ﬂfﬂﬂ'mﬂumqLaummﬁ‘mmﬂmzﬁﬂﬁwﬁqﬁ:NLﬁmm@ﬁjma@ﬂ (excystation) AUt
faunaan (WUszanm 1-2 aa) azdianiziunieanl&an doudinesssniilugiune dneus
e 7 vuthiiadvaentldes (segment w3 proglottid) aanlil Uaasazgnainevizedan
aanllatrseiiing wazlas W uAallnaanasa (strobila) MEAIALIAIN @217 (scolex)
\ludaune (neck) Uaasdau (mmature segment) UaBaun (mature segment) Uaztaaagn

(gravid segment) G9NALVIUNATBILABIGNTIREMUTNERTUNFLIVE] AaumunTazFeasn
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51U 1. n. gUnfauuanaldesaes Taenia 1. Taenia solium uaz A. Taenia saginata

FreznANINTLATYY uazWmuanfinaavtasmeeuliiudasindy Tdom
2.3 i T.solium FAMNENILRAY 2-7 LAs Re1uaL 800-1,000 1409 dau T, saginata
en1eAY 5-10 . 1,000-2,000 e wendinRangdeenn winlignendudiaienfean
AzaNTnagluiengAuLIuie 25-30 T WTOAREADILINALY TEULRUNUGURINALY
uaznadlsasiRn sz ainmaniugiluldenn ddonsimundeliifuldes
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gnasneluiliauounin lnasssnmfldesgnaznaasngaaanainfangns LAgIu
o = o oY i o Y 1% X A Y i @
fananztaniieanld dounediaaialdadniiuges ) ddesgniivgaaansifndly
ald wngnidesd/glo enavinliddees Aauldlzdulugaansls ddaegn wazmsaly
283 T. solum wntuwtleuludsanaen wazgniulasuy swine) liasimuiusasew
LliAanA (cysticercus cellulosae) Wuldmunanatie uazadoaznieluleny mu au fu
iala fluiu vinueakaiu Udesgnuaz/mieldues T. saginata wingniulagda A
| o | . . o = v v & o o
(cattle) luazwmuniilu cysticercus bovis Tuda Ae Tanulamunaaiiedn wazedaay

AeluEmuny

Oncospheres develop

into cvsticerciin muscle

Humans infected by ingesting

Oncopeeres halch, raw or undercooked infected meat
penetrate intestinal

wall, and circulate

Pigs (T. sollum) and cattle (T. saginata)
become infected by ingesting vegetation
contaminated by eggs or gravid proglottids

A mgumra L solium

Eggsoor gfavid p id proglottids in in feces

and passed into environment

gﬂﬁ 2. WARNNATTIR Taenia saginata Wax Taenia solium®
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ad o v . .
sAneNBRnluaTl4 (taeniasis)”

va A o P = Ny oA P v A a v ¥

ARamednliiainsvreearadiviesdn Aauld iee s laasssuaAlaasgniies
UQARINAIUN LIDHNUAINNTNLANENNTBINLAUDINIT AZAINITDALAATIY (Crawl) W11

o o g vva & w=x & g o L. . v S

BANVNNNTNTIN 81V INFATBIANANA/AL (ticking sensation) Laaagniiasatanyuu
A & = & 1% A = v v
e luniansduly vienewiulauugaansziiisesnyn deunuldasgnigaidi
1859 YN ALERIENIAY N9 UANAIUAIIBINENSAAAINITONATINNNNLAUAIUNT LAARINTT
UnAVaUALUNAYE NINTIFANDNRVN LN NEITALARIALARDY  UANAINUAINAITIZI
=S v d' 2 o & A s | Vv a o o
AaaagniastihanuunmdvizaunngnuaInNraeinasdlunaaue s dnaze
ANaa | a [ v A v Y ° Y A 1 oo
Nmanet Inaa7sNTAn1g crawl 1adtaaddudanaslaesudndne eravinlidnlanndiy

yuaunanslule @

2 4

AR5

1. Tanmanulanesinlugaaszitioaninuansieainnisindanueunensly
o v a A a v o ad o a & =1 N o
aldntnau < lnasssntagiosdndinenssasoiaas nsfamae 2 saruliluaieniu
UTBRAMIENS 2 aeiug luauAeaiu Asneulasunn

2. NEANTINEALENHINENT ATHNTINEENTUNENBREN INTIZENHINENFN4
N LAl a . . v v |l a
wslanaligiaamnlsn cysticercosis mannle faamsanlannszanglunahuenmg
(ATBdUNs)

3. msliensinnensuaznsanuendusonesaan (UN 3 uaz 4)

o o 1% . i o o A= Sy o 0% 4
laqiiugdnld praziquantel 1annsine ensatiinalnnisesngnsae vinliaas
H211I (tegument) TBINENBAILLUWEN (vacuolization) LATLTARNIWAN VINlAWeNBgoyLde
permeability® 11ATTULAILANNITHIVINBNTBIANTALATE WENBRIANE NITUANFITE
a g o 1 o a a QI
Weng/Aaasangnaretsn ynlnlanuauannnIzangluniuiue1ng eranailyviig
lannannsfnlsm cysticercosis 6 (@ladanm) luafnpatianld niclosamide (yomezan)
(aqiuaniannisnas) lasgnslunisdusanensean aziinaullszann 2-4 alag vag
Tenginensuan Seaaslitaesulszniuenszuny | Inae magnesium sulfate Le L
alalusmetnange Tu/nanfanenanasaaanainalanielu 5-6 dalugsann ATLiL
HAANTLTINNANAIT LT LNBATINMNEIUNT scolex LNBEUTUHANITINEN LWT1EWIN
s a e o Vv = Aa o a o aaa 1 v =l
scolex faNEAANIIANLE vanalanensdaanTaRIWmun Jdansallls (rileunau

FATaNNI YA ) UanaNUENNUTNUNRTIEUINIARALUNTINE LTY IARTNNE
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(oumpkin seed) wazLiiata (areca nut) MEIANLNNFN/Al/R LaueniuLlsemnudauiin
Aflsnanumsldenturinusanannluiuiivindnalunans 9 Ussinaednsldng w3
Temdn inud sulafiids {ndln ueds ne 1wy

Tauuzinay q

1. neuddlifengimend analviansvinadnagaanszaanainieniadiliana
Hasannfilagunameiienn filddnagaansyyniu videududaulnfffigaanszdndu
yaFuaINN SnavilimugaansyanunnasntmiasfUamenaignitean a1e
Lﬁmmqumﬂ‘lumﬂﬁu (harvest) Fianenalaeanizdan scolex FeflaunaLdnsnn

2. lusEndnamsMensenegaanse MNAENTIENHINENS LaznNAenITi
sndudanedanslifiaseaevnsnaninan waldl flesnnidulasasizazuntiainisnaae
111 scolex ARULNALANNN (Uszanms 1-2 an) 16 ufaznanandeniulenemse dissecting

microscope AR
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TsALs i Q)1 (aq |5
FALNAANA (cysticercosis)” (317 5)

li/ldpagnaes T. soium vindueuuazgnivlasau faaawu embryo) anlias
W wazls dundaanld dhdeszuuluaien dnwa embryo teadeazsng o Tuwmuniilu
FOBDUTNNHTII LTANTFAlsALERaNA (Cysticercosis #Ta metacestode infection) AL
= 5 = ~ | !
NNULNARNA I UNTELUUTEEaMEIUNANS (central nervous system, CNS) §1nNan

o J i 1 . . o o a -1 $o

87819281 N38N91 neurocysticercosis, NCC“ Tpedaniflunisin@anansluszuudszan
d%uﬂ@ﬁ\iﬁwuvlﬁﬂﬂﬂﬁqm (the most common parasitic disease in the central nervous system)

Elu‘]j@‘-gﬁu T. solium 3 2 genotype NawTaYAIA cysticercosis Taun

1. African/american genotype finwuLAnaANszULUsTamMAIuna1s (NCC ey
SR

. a [ v 1 v

2. Asian genotype \inlalunangadens lawn NCC (Feeay 60-70) cutaneous/
subcutaneous cysticercosis (ﬂizmm%’@ﬂ@z 30) Az ocular cysticercosis (ﬂ?:mm?@ AL 3)

NCC H51gaunyili brain parenchyma NINNIT extra-parenchymal tissue WAL

1 ql . o s = =l . . . aQa o IS 4

HINNIN spinal cord ATNATAL NAITNTUIIY N morbidity/mortality N1F9UIRLNLNUT
lnwnzdaausldlag del Butto® atls WHO snenusialauaeianlsn NCC valsail
50 1198 LABTIRT1 ) 50,000 erell waziesas 60 1a3xLatlsAaNdnnnURaIm6
Wuguannsiiu NCC® @1nnsaed cysticercosis luiin uavavjaazsuusandlugluegy
wazimne® el 2 Tu 3 983 NCC nulupuduiaeilu solitary cysticercus granuloma

(SCG) HAMNTULTININ FMBLazEIAANNIBULIANIILa”

gﬂﬁ 5. LL’&mLﬁmmvﬂ (cysticercus) 11 brain parenchyma
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AARINA

lsanengaanulanalanlagianizunuanfuaisEdng wids uazuaninn®  dnwy
{u T, saginata annnan T. solium Tudrdiuaaanalantszanm 6: 1 luwniendszanns
o a Y oa & ! Y o | a o v a [
Mlandgusinailenyuinndnilads ludndauaaenalandszanns 5: 1 UnanenAans
a1 Audailu definitive host @nafimanularanisfnde T. saginata 81NN T. solium
Fiaaau embryo) lulived T, saginata en1asiaanununiuluan nuindanlaninngn auns
lannafng intermediate host Wanda A wazknAg definitive host lannnan lundauns
INNUIINLERIINTARmane SR avaluald Snwudnsnisialaa cysticercosis 1NN
Tununausny  uazdseunulsadinaalugisepupeanuiuginasdl 7. solum lu
o vy =2  a vo &
aldnne dasunalanad

1. AMNNATTIR Wnguemiayraalin szuuganiuialimanzan ldaldeagn
183 T. sofium ansonszanseangatuanaanliiuilen uazgniulasnues uazauly
TNTULA T

2. vnddesgnies T. sofium luanldrs azildeensiluniaduenms anaiiy
AURATBINTARLSA cysticercosis TuaAtaAUills na1aAe winguuinisadau (reverse

. _(4)11. ué’iﬂuyv N a a d‘q/;’iallu

peristalsis)?  liaagnuaniullduiaszuuihdasemisauemaaleunilagtiunuly
dnnerlan

4

n15aUaREN9Na9lfliRnNS (laboratory diagnosis) WAZNIFATLUNAILNUE
(species identification)"
Taeniasis
1. liwmAtiAn1els@nanen (parasitological technique) (gﬂﬁ 6-14)
1.1 WL gravid segment
FrlassinuinU&esqn/ Fudaudanaguannuunmd n1sduun genus uag species 14
UANNNTULINUIUUIUIURINAGN (uUterine branch) AneiAamail
111 Acetic acid technique Aa Usznuidasdaanszandlad 2 unu utasinen
glacial acetic acid 2%-5% Lfluaan 2-5 unil ieidearestdasaslamu Tuuauslding uaz
7m0
1.1.2 India ink injection Aa aauindnuawinegniaeldidadn = unaduus

= 1% 2 Ql'l/L v wel eLaz & LLa/u A
ﬂQﬂ@qﬂm’ﬂ\‘lﬂ@@\i NHNNN M@L“U']Nm@uﬂ’qqu VLM ULLAUILATIALILS
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1.1.3 Semichon’s acid carmine stain A8 fantaadgnated carmine (A1ld
ANNNNINIZABIATNENN A8 1N T 5%-10% formalin ¥iTauneTinaw) dazdas
Anltiadalaarsuendesnon @ldldatianzuinalunagnasanens)”

5191 6. uans acetic acid technic

gﬂﬁ 8. Taenia saginata WAIUINAYN 18-30 WULY
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) =
gﬂﬁ 10. n. Taenia saginata Wae 1. Taenia solium
. . v a' o va o o
1.1.4 Tissue cross-section ﬂ@mqmnwuLﬂummm@ﬂ@mﬂmmu HNHNENIN
a = o as acl v o 1 o A’ t-dgl/ o Aaa o v
wWanuwladli) viaanaaiapsansnngile wingnihadddanduile dnadadulaann

Wan calcium carbonate (M38132N9" calcareous corpuscle) LiaIaNLUBLE aUBINENTRRA

yd = =1 53 I’L‘]J = aa o a a A 131(1’4)
ACHAANWINULNTNLANLLUNA AALLNIUIDLUINNUUBAUNENTTUADULA
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519 11. uananwdnanandasnnululdsa

1.2 WU Egg

Tigniaasean/mulatioanin [fiesangdeailnaes uterus (genital pore) Tutldas
anuasiany Anda Tnssssumiadlaidle We/fu Wewauniluldesgn) lazaanunld
sawlelfesgmbsvrowanviiegnidand nowden glo

ldaas T. solum way T. saginata Nanmouzwidaunuianainnulals anelwdlu
embryo (Beinda91 onchosphere 138 hexacanth embryo ((WIN=ilmns 6 fu hexa wiladn

6) inmsaanyly azsneauiluiies Taenia egg wintiu”

Onchospheric membrane
Hexacanth embryo (onchosphere)

External layer

51 12, laiweng Taenia

e



Revolutions in Global Health

1.3 WU scolex

lananuTiasaNn INIIZAIUIAENEEANTINA b WULARNTIReNHNNENE way
Idanoneau

Fanendoan athlsimadauindedinnaanannifies 0.5 -1.0 4. MNIA/MQA
ANFINENBULI

drthilugaansvinulalaiietin seddwiuaeny vie dissecting microscope 1

nnemsamu

Rostellum
Hooklets

Scolex

. i

gﬂ‘w 13. Taenia saginata Wa< Taenia solium

= v . = a ! | a

31697107914 Scotch tape technic tNBATIAMINENET N ALARINTOWLINENT
A ny A i o v a = = = v = 122
Aals WaaInng crawl Wnunasuinaesldasgn anisidn @oed Udesaslls luag
IuteunromiaFinnils wuludRadenludenuun Tianami wu wunvnglng Auguan

¥ (9-10)

qenmn e

1% 14. lunens Taenia  analas scotch tape technique
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2. IiwmAtiAN1984T939E (molecular biological technique) (3191 15)

8,9, 11)

fs1e91l4 primer uazmadafivainuanglueudan® * " duiulusutlizan

(routine) IGRIEN parasitological technique ENG

Muttiplex PCR

Lanes 1, Positive control (7. saginata saginata);

Lanes 2 to 5, control (T. saginata saginata);

Lanes 6 to 12, samples T. saginata saginata;

Lanes 13, sample T. solium American/African genotype;
Lanes 14, Negative control;

M, DNA size markers (100-bp ladder [Promega])

5191 15. uans multiplex PCR tiWedtadel taeniasis

Cysticercosis
| . . . @, 5) o o | J Covelw = a‘l«L kd

1. NMIWINA (radio imaging)® ¥ ARaILANFAILIN ANUIU LAZTEL (Stage) UBITER L6
1T NN X-ray redlnanglunanaile visatularovtls daNdaiay dounsiiied NCC
NAnann CT (mmzﬁuﬁ’umuqﬁ intraparenchymal calcification) tazain MRI (Wa1Eny
° | A . = ! va & A oA ¥
FLULNN ventricular 98 extra parenchymal) Wm’ﬂurﬂmmma NCC fineeiagas 10 lag
Uszanaunanansaatagaannainls

2. MarnFneanlAlnaIguTeanIIAATULLe (tissue biopsy) (FU7 16 uaz 17) uas

aa s a v
AUAREINNAEBDN
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51l91 17. Tissue section 184 AN

3. Serology L‘ﬁ@mfmm?:ﬁu antibody sl,u%ﬁ":;u VIATIAMN antigen Tuma‘ﬁmmﬁ"ﬁ
A 1 i ldunas

4. 1 inoiinsifiasalag del Butto T A.A. 20129 (Angnedl 19) wazLliulgat] a.a.
2017 (mmqﬁ 209)
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m1519% 1. Criterion for definite and probable neurocysticercosis diagnosis®

Diagnosis Criterion

Definite neurocysticercosis
1 criterion of the following N. 1 absolute criterion
9. 2 major criteria+
1 minor criterion
1 epidemiologic criterion
Probable neurocysticercosis
1 criterion of the following N. 1 major criterion+2 minor criterion

a. 1 major criterion+
1 minor criterion
1 epidemiologic criterion

A. 3 minor criteria+1 epidemiologic criterion

Absolute criteria
1. Histological positive for the parasite on a biopsy specimen (brain or spinal cord
lesion)
2. Direct visualization of subretinal cyst (funduscopic examination)
3. Cystic lesions with scolex showing on neuroimaging studies
Major criteria
1. Lesions highly suggestive of neurocysticercosis on neuroimaging studies
2. Serological positive of serum anticysticercal antibodies by immunoblot
3. Resolution of cystic lesions after drug treatment (albendazole or praziquantel)
4. Spontaneous resolution of small, single, enhancing lesions
Minor criteria
1. Neuroimaging shows lesions compatible with neurocysticercosis
2. Clinical manifestations suggestive of neurocysticercosis
3. Positive CSF-ELISA for detection of anticysticercal antibodies or cysticercal
antigens

4. Cysticercosis outside the CNS

e
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Epidemiologic criteria
1. Household contact with T. solium infection
2. Living in or coming from an area where cysticercosis is endemic

3. History of travel to endemic areas

AN97199 2. Revised diagnostic criteria and degrees of diagnostic certainty for

neurocysticercosis'?

Diagnostic criteria

Absolute criteria

1. Histological demonstration of the parasite from biopsy of a brain or spinal cord lesion
2. Visualization of subretinal cysticercus

3. Conclusive demonstration of a scolex within a cystic lesion on neuroimaging studies
Neuroimaging criteria

Major neuroimaging criteria

—

. Cystic lesions without a discernible scolex
. Enhancing lesions

. Multilobulated cystic lesions in the subarachnoid space

A~ W DN

. Typical parenchymal brain calcifications
Confirmative neuroimaging criteria

1. Resolution of cystic lesions after cysticidal drug therapy
2. Spontaneous resolution of single small enhancing lesions
3. Migration of ventricular cysts documented on sequential neuroimaging studies

Minor neuroimaging criteria
1. Obstructive hydrocephalus (symmetric or asymmetric) or abnormal enhancement of
basal leptomeninges

Clinical/exposure criteria

Major clinical/exposure
1. Detection of specific anticysticercal antibodies or cysticercal antigens by well-standardized
immunodiagnostic tests

2. Cysticercosis outside the central nervous system

©
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3. Evidence of a household contact with T. solium infection
Minor clinical/exposure
1. Clinical manifestations suggestive of neurocysticercosis

2. Individuals coming from or living in an area where cysticercosis is endemic

Degrees of diagnostic certainty

Definitive diagnosis

1. One absolute criterion

2. Two major neuroimaging criteria plus any clinical/exposure criteria

3. One major and one confirmative neuroimaging criteria plus any clinical/exposure
criteria

4. One major neuroimaging criteria plus two clinical/exposure criteria (including at
least one major clinical/exposure criterion), together with the exclusion of other
pathologies producing similar neuroimaging findings

Probable diagnosis

1. One major neuroimaging criteria plus any two clinical/exposure criteria

2. One minor neuroimaging criteria plus at least one major clinical/exposure criteria

NNELR)

fenununeBRna sl T, asiatica pisusniilszinalfuniilu Tl a.a. 1994
Aosniiseaulunanstszme Wy auladids 3u nva wazau 7 daululszsmdlned
FIETUNL 1 98 ‘Luﬁuﬁ‘mm@uﬁL%wi@ﬁuﬂizmﬂL'ﬁ@uﬁ’]umﬁmﬁmmcyﬂuq?“““@
aneugtidouinlaifvuy Ansnrsenldasing 9 uazuismengniesdesgnaziniiou
T. saginata gUwuL/aWiasugnIsNAlNaWAENAL T. saginata 11nn31 Tunnsnaaedidndvans
#iiaflu intermediate host 16 1w 49 Aone &9 ung uwy 1usiu lnswussaziaey
(cysticercus viscerotropica) luadanznelulaeanisyiay luss TN AR T e UN U 859
gouiilusiumy asdpnafou 1 degluszndnannainendds douszayldvesaaiugil

19 g eiugianiilu sub-species

arxnsnnelsn cysticercosis luaulaviala delsiiideay
Ued T. saginata QnizeNTadn T. saginata asiatica WiAR@xNYNaALTIL species TusiTen

T. asiatica WaZlull A.A. 2020 Eom Laualiizandawilu T, asiaticus""
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GV
[ = ad . ! ad v a ¢ o

1. MIRAUINTNIBINENDAR Taenia liaaanensrnazAasgniulaalaanfianaia
(intermediate host) GalALNMyMIad2 AL WLIL host-species specific 1a lLWEWLTIWAY
a0W/1dna"A (metacestode/cysticercus) AraauiliiluszazAnsaazimuiiugounluald
ypapuTeALLu definitive host Tagl taeniasis LulsANARANNNN9AU (food bome parasitic
disease) M lsatinaINNINusEaERnseNAnag W intermediate host Satlulaas 1
T8 T9A197 Intermediate host Hununede laan fAana1eiilels@nfasaudnun Ay
sy usaeauluszazdnll Inamaauininetuilenafuscazinmnavialal Iuny
ANALTBAINAN ([@ReauAINaTEIEgAYINg) WA UTUNNERIRAL intermediate host
AanauLAen aaneLly infective stage 184 T. saginata 11 97 AaNe waz T. solium N19AL
wazny il intermediate host 1 (8123wl dead-end intermediate host) lutlszinealne
wutlae cysticercosis snausnlutl w.a. 2477 lulsaninaadeaiunenssany T. solium
laianiilu food-borne parasitic disease wsziinaINNsRUszela (ingestion of egg

. . d‘ ﬂy QI v dy a = o v a’ | dy I |
contamination) NUuwileuludewinaan aunuaw Nann/nalsl Iaadananiilals
intermediate host

2. ANNATY (fact) NAsANATTUTIGNADY Ae HN31eeudnungaiunsnulaes

AN o ax 1% 'S val ° | o v o = '

wiasanenssn lnadeya/asranuingninauegdinslusandnedainuaaisaaaanlaign

Fea (fake)

') ' [ a o
ANAIRLINARANNNLLY fake WAL fact
Fake 1  “WUNENSAAIILIINALLNAT Lﬁmmnmﬁ?ﬁuﬁwm%ﬁﬂq@gmwﬁ@ﬁmi
ad o v ;%’ 9/”

NeBFAlUANA axnTlaiuanadle

Fact1  “WUWENBAATIENMANEINAT LNAINNITNUIEHEAIBAUIBINEN B BE AN
X . X
a9 LLamIne
o 1 aa s o v 1 ,&3 9/”
Founaaanensandaluald ldaiunsolaauanadls

Fake 2  “WeNBARLUANSY LNIARINNITOUBIMITEN 7] B ] TAHFINENBRNDE”

Fact2  “wensanluanes unishnmessasiiaauaeInensnnny Fandifnlsn
Wnang tinannsiuldaaanengiaugtutlouludwndean wuasgninun
PaanensRavyluanld Aacnadeassenisialsadnaigluanes”
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