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Heseeuviatiaaanulalusuny nsiuliues T. asiatica aznelimialia cysticercosis

Tunulavizald dudelaiiidayandnauuazaglussudnanisdnen

WeENBAIAA (Taenia) 292979/ (life cycle) WazN1SAALTA (transmission)”

WATTIRVBINELNEFR (Taenia) TrELAIaDY (HIARNA metacestode 138 cysticercus)

@



I Revolutions in Global Health

Wuszazinne (gﬂﬁ 2) ﬁm:rmzl.ﬂu%ﬁuuuqqﬁﬁ (fluid filed) auALTZNNW 0.5-1 T4,
malwfludaui (scolex) WAZAIUAS (neck) YBINELNE Lﬁmm@ﬁmnwﬁlum (swine) A®
RAEBUNENEAANY (cysticercus cellulosag) ¥NWLlWda AE (cattle) ABFRIBBUNENTHA
99 (cysticercus bovis) Lﬁfﬂﬂuﬁ*uﬂizmw,ﬁmm@%ﬁm‘lmwmﬁﬁm‘luzmé’ (taeniasis) NA1Y
AD ﬂfﬂﬂ'mﬂumqLaummﬁ‘mmﬂmzﬁﬂﬁwﬁqﬁ:NLﬁmm@ﬁjma@ﬂ (excystation) AUt
faunaan (Uszanm 1-2 aa) azdianziuniieanl&an doudinessniilugiune dnsus
e 7 vuthiiaivaentldes (segment w3 proglottid) aanlil Uaasazgnadnevizadan
aanlladreie wazlastyWAalRaanasa (strobila) IEAIALIAIN G217 (scolex)
\ludaune (neck) Uaasdau (mmature segment) UaBaun (mature segment) Uaztaaagn
(gravid segment) a'qwalﬁmmmm@qﬂﬁaqqﬂ%@gﬁﬁuﬁwﬁmuﬁm‘ng VUM UVTNAZFLAN

n

517 1. n. gnfauuanaldesaes Taenia 1. Taenia solium uay A. Taenia saginata

FHZNANIBINTIATTY uasWmwandnaarTasaeuliiiudasindy Tdom
2.3 i T.solium FAMNENILRAY 2-7 LAs RA1uaL 800-1,000 1409 dau T, saginata
gn91eAe 5-10 . 1,000-2,000 Ao nendinRangdeend wnlignendudiaienfean
AzaNTnagluiengAuLIuIN 25-30 T TDAREADNLIBNALN TEULAUNUGURINALY
uaznadleasiRnAauazainsaniugiluldenn ddesneimundeliifualdes
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gnisneluilliauounin lnasssnmfldesgnaznaesngaaananfanens LAgIu
o = o oY i o Y 1% X A Y i Y
fananztaniieanld doupediaaialaaduiiuges ) daesgniivgaaansifndly
ald wngnidesd/glo enavinliddees Aauldlzdulugaansls ddaegn wazmsaly
283 T. solum wntuwtleuludsanaen wazgniulasmy swine) ldasimuiusasew
L{iAanA (cysticercus cellulosae) Wulsmunanatie uazadoazneluleany wu au Ay
idla fluiu vinueakaniu Udesgnuaz/mieldues T. saginata wingniulagda Aae
| o | . . o = v v Y o
(cattle) luazwmuniilu cysticercus bovis Tuda Ae Tanulamunaaiiedn wazedaay

AeluEmuny

Oncospheres develop

into cysticerciin muscle

Humans infected by ingesting
raw or undercooked infected meat

Oncospheres hatch,
penetrate intestinal
wall, and circulate

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

Elggs o or gravid p id proglottids in in feces
and passed into environment

gﬂﬁ 2. WARNNATTIR Taenia saginata Way Taenia solium®
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ARamednlaiiainsvTeeaiadiviesdn Aauld ihee s laasssuaAlaasgniies
UQARINFIUN LIBHNUAINNTNLANENNTBINLAUDINIT AZAINITDALAATY (Crawl) WIL
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1. Tanmanulanesinlugaaszitioaninuans1eainnisindanueunensly
o v a A a v o ad o a & =1 = o
aldntnau < lnasssntagiosdndinenssasoiaas nsfamae 2 seruliluaieniu
UTBRAAIENS 2 aeiug TuauAeaiu Asneulasunn

2. NEANTINENALENHINENT ATHNTTINEENTUNENBREN INTIZENHINENFN4
PN VY a . . v v | a
wslanaligiaafnlan cysticercosis mannle faamsanlannszandlunahuenmg
(ATBdUNm)

3. meliensinnensuaznsanuendusonegsaan (UN 3 uaz 4)

o o (% . i o o Aa Sy o 0% '3
laqiiudnld praziquantel 1annsine ensatiiinalnnisesngnsae vinliaas
R211I (tegument) TBINENBAILLUWEN (vacuolization) LATLTARNIWAN VINlANeNBgoyLde
permeability® 11ATTULAILANNITHIVINDBNTBIANTALAE WENBRIANE NITUANFAITE
a g o 1 o a a QI
wens/Aaasangnaretsn ynlrlanuauannnIzangluniuiueng eranailyviig
lannannsfnlsm cysticercosis 16 (@dadanm) luafnmatanld niclosamide (yomezan)
(aqiuaniannisnas) lasgnslunisdusanensean aziinaullszann 2-4 alag ¥iag
Ienginensuan Seaasliiaesudssniuanszuny | Inae magnesium sulfate Le Ly
alaluFetnauIe Tu/nanmnenanasaeananabaniely 5-6 daluasann Aaguiu
BAANTLTIVNANAITN LT LNBATINMNEIUNT scolex LNBEUTUHANITINEN LWTIEWIN
s a e o Vv = Aa o a o aaa 1 v =l
scolex aNEAANIIIANLE vanalanensdaanTaRswmun Jdansallls (rileunau

FATadnNI e ) uanaNUENNUTNUNRTIEUINIANALUNIINEN LTY IARTNNE
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(oumpkin seed) wazLiiAta (areca nut) MAIANNLNNNFAY /LA LaueniuLlsEmnudauin
Aflsnanumsldenturinusananluiuivindnalunans 9 Ussinaednsldng w3
Tevdn inud suladiide {ndln ueds ne uiu

Tauuzinay q

1. neuddlifengimend e1alviansvinadnagaanszeanainieniagilianan
Hasannfilagunameiiann fnlddiagaansyyniu videududrulnfffigaanszdndlu
yaFuaINN SnavilimugaansyanuannasntmiasfUamenaigniean a1e
Lﬁmmqumﬂ‘tumﬂﬁu (harvest) Fianenalaeanizdan scolex FeflaunaLdnsnn

2. lusEnInamsMenseunggaanse MNAENTIENHINENS LaznINAenITI
sndudanendanslifilaseaevnenaninan saldl flesnnidulasasizazuntiainisnaae
111 scolex ARLNALANNN (Urzanms 1-2 an) 16 ufaznanavndendulenemse dissecting

microscope AR
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Timﬁrﬂm@ (cysticercosis)" (gﬂﬁ 5)

la/ldBagnaes T. solium mm_lutff'j@w,t,mgﬂﬁuimmu Finaau (embryo) a1nlday
Wn wazls dunlaanld dhdeszuuluanan dnwa embryo teadeazsng o Tuwmuniilu
ﬁqd@u%qﬁmﬁqﬁjm \NaNMsFnlsALEinane (cysticercosis 17 metacestode infection) AL
ﬁwmﬁmmg faenuiiszuntszanmdiunans (central nervous system, CNS) #INN9N
afenzan 3andn neurocysticercosis, NCG ¥ lneidmilunsnidenenalussuntlszam
d%unmﬁwﬂﬁﬂﬂﬂﬁ@m (the most common parasitic disease in the central nervous system)

Eluﬂ@‘-gﬁu T. solium 3 2 genotype ﬁ@ﬂmmﬁﬂﬁlﬁm cysticercosis Taun

1. African/american genotype aLTﬂ‘W'uLﬁmm@ﬁiwuﬂixmwmuﬂma (NCC 1nau
Vi)

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

NCC H51gaunyili brain parenchyma mnndwﬁ extra-parenchymal tissue WAL
W NNI7 spinal cord ANANALI HAMTULSY H morbidity/mortality NN33tAdeHinn
lannzdnauelilag del Butto® afls WHO PIENUANATIBIEFALTA NCC Vinlsadi
50 1198 LABTIRT1 ) 50,000 erell waziesas 60 1axLatlsAaNdnnNURaIm6
ﬁugmmmfmﬂu NCC® @1n15984 cysticercosis Tuin wazRrijaarguuanITuglny
waziane® viali 2 lu 3 989 NCC fiwtlupudwdenfly solitary cysticercus granuloma

(SCG) HAMNTULTINN FLMBLazEIAANNIBUEIANIILa”

gﬂﬁ 5. mel,ﬁmm@ (cysticercus) 11 brain parenchyma
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AARINA

lsanengaanulanalanlagianizunuanfuaisdng il uazuaninn®  dnwy
{u T, saginata annnan T. solium Tudrdiuaasnalantszanm 6: 1 Tuwniendszanng
o a Y oa & ! Y o | a o v a [
Mlandgusinailenyuinndnilads ludndauaaenalandszanns 5: 1 UnanenAans
a9 AuTailu definitive host @nafiAanNlaranisinde T. saginata 81NN T. solium
Faaau (embryo) lulives 7. saginata anadiAananunuluan nuindanlaninnan aans
lannafng intermediate host Wanda AN uazFng definitive host taxnnan lundauns
NNUIINLERIINARmane SR avaluald Snwudnsnisinalaa cysticercosis 1NN
Tununausny  uazdseunulsadinaalugiepupeanuiuginasdl 7. soium lu
o vy =2  a vo &
aldnne dasunalanad

1. AMNNATTIR Wnguemiayraalin ssuugaiuialimanzan ldaldeagn
183 T. sofium sansonszanseangatuanaanliiuilen ussgniulasnues uazauly
TNTULA T

2. vnddesgnies T. solium luanldrs aziildeensiluyiaduems anaify
AURATBINTARLSA cysticercosis TuaAsaALills na1aAe winguuinisadiau (reverse

. _(4)11. ué’iﬂuyv N a - d‘q/;’iallu

peristalsis)?  liaagnuaniullduiaszuuihdasemisaueimnaleunilagtiunull
dnnerlan

4

n153UaREN9Na9lfliRnNS (laboratory diagnosis) WATNIFATLUNAILNUE
(species identification)"
Taeniasis
1. liwmAtiAn1els@nanen (parasitological technique) (gﬂﬁ 6-14)
1.1 WL gravid segment
FilassinuinU&esgn/ Fudaudanaguannuunmd n1sduun genus uag species 14
UANNNTULINUIUUIUIUBINAGN (uterine branch) Aneidamail
1.1.1 Acetic acid technique Aa Usznuidasdaanszandlad 2 uiu utasinen
glacial acetic acid 2%-5% Lfluaan 2-5 unil iieidarestdasaslamu Tuuauslding uaz
7m0
1.1.2 India ink injection Aa aaunidnuawinegniaeldidaan = unadnuus

= 1% 2 Ql'l/L v wal eLaz & LLa/u A
ﬂQﬂ@qﬂm’ﬂQﬂ@@\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 (A1l
ANNNNINIZABIATNENN A8 11 T 5%-10% formalin ¥iTauneTinaw) dazdas
Anltiadalaursuenldeson @ldldatiamzurinalunagnasanens)”

5191 6. uans acetic acid technic

gﬂﬁ 8. Taenia saginata WIUINAYN 18-30 WAL

e



Revolutions in Global Health I

) =
gﬂﬁ 10. n. Taenia saginata Wae 1. Taenia solium
. . v a' o va o o
1.1.4 Tissue cross-section ﬂ@ngmnwuLﬂummm@ﬂ@mﬂmmu HNHNENIN
a = o as acl v o 1 o A’ t-dgl/ o Aaa o v
wWanuwladli) viaanaaviapsansnngile mingnihaddanduile dnadadulaann

Wan calcium carbonate (M38132N9" calcareous corpuscle) LiasanNLiaLE aUaINeNGHA

yd = =1 53 I’L‘]J = aa o a a A 131(1’4)
ACHAANWINULNTNLANLLUNA AALLLNIUIDLUINNUURAUNENTTUADULA
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g1 11. uananwsnanandasnnululdsa

1.2 WU Egg

Tigniaasean/muldtioanin [fiesangdeailnaes uterus (genital pore) Tutldas
anuasiany Anda lnssssumiadlaidle We/fu Wawauiluldesgn) ldazaanunld
sawleliesgmbsvrowanviiegnidand nowden glo

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

6) inmsaanyle azsneauiluiies Taenia egg wintiu”

Onchospheric membrane
Hexacanth embryo (onchosphere)

External layer

51 12, laiweng Taenia
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1.3 WU scolex

lananuTiasaNn WNIIZAI UL EANTINA b WULARNTIA NN NG Lay
Idanoneau

fanendean atnlsimaugauindadlinadnannies 0.5 -1.0 8x. 1N1A/M9A
ANFINENBULL

drthilugaanssinulalaiiein sedduiuaeny vie dissecting microscope 1

s’

Rostellum
Hooklets

Scolex

| o

gﬂ‘w 13. Taenia saginata Wa< Taenia solium

= v . = a ! | a

31697107914 Scotch tape technic tNBATIAMINENETNUALARINTOWLINENT
A ny A i o v a = = = v = 12
Al 1WaeaInNng crawl Wnunasuinaesldasgn ianaidn @oed Udesasls luag
uteunromiaFinuils wuludRadenlaieiuun Tianaiu iy wunvinglng Auiiguan

¥ (9-10)

qenmn e

1% 14. luinens Taenia A nalan scotch tape technique
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2. IfmAtiAn1984T939E (molecular biological technique) (3191 15)

8, 9, 11

A3a9uld primer wazinatanranuanaluanuldag® @ 1 gusuluaulszan

(routine) 1L AN parasitological technique MLNENNE

Multiplex PCR

Lanes 1, Positive control (T. 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 tWedtade taeniasis

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

1. NMIWINA (radio imaging)® ¥ ARaILANFAILIN ANUIU LAZTEL (Stage) UBITER L6
1T NW X-ray redlnanglunansile visatulanovtls daNdaiay dounsiiaed NCC
NAnann CT (mmzﬁuﬁmmﬁqﬁ intraparenchymal calcification) tazain MRI (Wa1Eny
° | A . = ! va & A oA ¥
FLULNN ventricular 198 extra parenchymal) Wm’ﬂu@mmma NCC fineeiagas 10 lag
Uszanaunanansaatagaannainls

2. MannsneanlAlnaIguTanIIAATULLe (tissue biopsy) (F1U7 16 uaz 17) was

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

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

4. inniinsifiasalag 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



Revolutions in Global Health

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

UNIELUR

HEUNLNENERAG e UGl T. asiatica ATausnfIUsenalivndulu T A.a. 1994
i = L a AN A = = | =
pasdTenvlunansdszva wu dulathidis Au v uwazau 7 duludssnalned
PeUny 1 908 lununmsreuNdeAenulssinamnauinunssamdaniyauyz ™
aeiugidouialidivung dneuzaenldasing ) uazuruanagnaaldssgnazivien
T. saginata gUwuL/aWiasugnssnAlndlAeNAL T. saginata 11nn31 Tunsnaaedidndnans
#iiaflu intermediate host 16 1w 42 Aone &9 ung wy usiu Tnswussaziaeay
(cysticercus viscerotropica) luadaaznelulaaianizNAy TuasTuINANT I UNLTEEIZAD
! = a 3 vy o ! = aa ! 1 o o
aeulluiuny asfnnniau 7 GeglussndnansAneidy doussazliresanaiugl

19 g eiugianiilu sub-species

axnsnnelsn cysticercosis lupulaviala deliiideay
U4 T. saginata QnizeNTadn T. saginata asiatica WiAR@xN1QNaALTIL species TusiTen

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

1. MIRAUINTNIBINENDAR Taenia liaaanensrnaziagniulaalaanfianan
(intermediate host) GalALNMYMIA32 AL WLIL host-species specific La lLIWEWLTIWAY
a0W1Ldna"A (metacestode/cysticercus) AraauiliiiuszazAnsaazimuniiugounluald
ypapuTeALLu definitive host Tagl taeniasis L ulsATARRNNNN9AU (food bome parasitic
disease) M slsatinaINNINusEaERnsfenfnaglu intermediate host Satflulaas 1
T8 T9A197 Intermediate host Hununeie laan fAana1eilels@nfigaudnun Ay
s usieauluszaz il Inafaauininstuilenafluscazinsavialal Iuny
AALBAINAN ([@ReTuAINATEIEgAYINg) WA UTUNNERIRAL intermediate host
AanauLAen aanaLilu infective stage 184 T. saginata 11 97 AaNe waz T. solium M9AL
wazny il intermediate host 1 (8143wl dead-end intermediate host) lutlszinealne
wutlae cysticercosis snawsnlutl w.a. 2477 (lulsaninaadeaiunenssany T. solium
laianiflu food-borne parasitic disease wsziinaINN1sRUszela (ingestion of egg

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

2. ANNATY (fact) NAsANATTUTIIGNADY A HN31eeudIungaiunsnulaes

AN o ax ¥ 'S val ° o v o = '

wiasanenssn lnadeya/aeranuingninauegdinslusandnedainuaaianaanlsign

FIea (fake)

') ' [ a o
ANAIRLNNARANNNLL Y fake WAL fact
Fake 1  “WUNENSAAIILIINALLNAT Lﬁmmnmﬁ?ﬁuﬁwm%ﬁﬂq@gmwﬁ@ﬁmi
ad o v t&’ 9/”

NeBFALUANA annTlaiuanaale

Fact1  “WUWENBAATIENMANEINAT LNANNITNUIEHEAIBAUIBINENBNRIBE AN
X . X
a9 LLamIe
o 1 aa s o v 1 ,&3 9/”
Founaaanensnndaluald ldaiunrolaauanadls

Fake 2  “WeNBAALUANSY NIARINNITOUBIMITEN 7] B ] TAHFINENBRNDE”

Fact2  “nensanluaned [unshndessasiiaauaeIngnsnnny Fandifnlsn
Wnang tinannsnuldaanengiangntutlouludwndean wasgnisun
PasnensRaunyluanld Aacnadassenisialsadnaigluanes”
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