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09glss35¢m0

gslgommmbo imgyomdo FsHOMmE 93MEIMIIMEo HBmmbm-
Boos. 5350900 2odmafigggos Fasciola-Us (Trematoda: Fasciolidae) ggo-
6oL bsdo 3gemdoboro: Fasciola hepatica, Fasciola gigantica cos Fasciola
buski, GmIggdog ofign396 F3omagbs s  dbgomagbs GJmbisbo
306 Bgaob, sbggg 9530560l 93500 gdL.

Lodo®mmggumdo 03500900l godmdfjzggoms dmcmol JoMHOmsEI©
3eg3560engdls Fasciola hepatica. Fasciola gigantica 890563000 08305~
0005, bmeom Fasciola Buski dbmgrmo dgdm@sbogro dgdmbggggdols
Lsboo a3bggds.

dbemgwomdo dmee fiergddo s0obodbs BolgomemmBOL  yogzM-
39wgdol s ©30635B0ogdol  dsmso  FsB3gbgdgmo, Mol gsdme
X963Omgmmdol  dbmgeom  mOYbobsEosd  @sofigm  ssdosbols
BsLommmbBol  Lsfobssmdpgam  mmbolidogdsms  gsbbmtiogurgds,
o3 390obbIMdL: s535Yd0L g3ogdomemaools Fglifogeal o
BsLoMEmbBol 939H6seMmdOl MBSl EHM0IMsdgbsbmmom.



360dgdol 5§Bvysemds

©EgoLEM30L  FobzomEmbo Fgol s@sdosbols Mdbodgbgwmags-
Bob 39M5BoGME ©5350OsMS BsdMmbsmgsdo. 1990 Farsdwg -
53500905 M920LGHMOMYOMo oym 51 4399sbsdo. 855950, 53 J39969-
ool ®oEbgo 81-9g 490BsMs s BobOMEMBO KI6IOGMIMIOS
@5 393gM0bsGmmo  bgdGmemol 36033bgmmazsbo 3GMmdErgds gobo.
{1,2,63,64}. (635 1). 500530560l  ©50b635B0gd0l dgdmbggzgdo  gob-
doMs brmogg 30630bgbEBY, 003 yz9wsbyg domowo dshgzgbgd-
@330 5BoOL, 58MOZOL s WsMObMEOO 599Mm030L J399bgdby Imob.
oM fegdol  dmbsgdgdom, BsLEOMEMbBOm  ©0b3sHOGdMEos
17 8ewb-00g 50580560. 50b0dbMmo 3gdobmmBol 4og3MEgEgdol
BB JobyBo MEbMdOS, Folismzswolfjobgdgwos ol BodEo, Gma
dliobergmdsdo Bob0MEMmbBOL 493039 gd0l oo dsB3969d9w0
o M0l ©535300MJOMO 00 gMYMIBOIE  MJA0MbIOMLL, Lows
50b0dbmo 553500905 LYMOMBY  3OMIWYISL  FoMmTMo9bL
3909M0bs6ool Lyghmdo. {1,2,3,4,40,41,63,64}.

BsLGOMEMBOL J93MHEIYdOL 39M9d0
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BsLEoMEMBOL Imgmg oliGMGovmo dodmbowgs
9360™3590 BSLEOMLMBOL 3003900 Jgdmb3z93900 gdmbzgazs 3bmag-
@g%0L  dmdobomMgdols s bRl IgMbgmdol  asbgzomamgdols
3960mEL. gb sMob Jgol bsbol 3gMomo - FgBMEOmOl dmem ©s
Bymeomo. {7,9,10,15}.

300390 5350099019M0 (36Mmd9d0 GBol3oMmeMmBOL Jglisbgd mogzosbom
6536009030 Ima35Hgl FoMBgem Foen309ds s AMARMOE dOEIDs
(1698 §.) {15,16,24}. 500530560l gBslz0mMmEmBol 30390 gdmbgzgzs 3o
339G LoBMb 3oEIEslids sefges (1760 §). {9,10,15}, GMIgedsg Jowsd
096M0obol  3OHMbBYIBHwIMsdo, 43590l m30dwdo bobs  Golzomegdo;
99000300 53156305, doobdo, 8 ool gmymboly 33530l 99339000l
MM 503MB0bs 5 390 GFolzoms. 3.0.L30050060Ls s G.1.dgwEol
3bmdom {9,11,12,15}, 1929 fewobosmzgol dbmaeromdo s@fgdowos sbg
399¢0 90590560L BoboMmEmBol Igdmbggzs. Bsbzomemmbol JoMazg-
o 99900b393900 2359900L 25339000l EOML 43b3JOMs, F9BAMI-
4o gsbEoMEMBO EOsRBMLEMYIMO 0dbs MmEbo 505305690T0.
50 993965L369l bgeo Fgmfiym 300bo3gddo MbrmHo Bmbool
ROOMEO  2odmyghgdsd s  3M3MMEW™Aods  m3mIm3050.
{13,14,17,22,27}.

RLEOMEGBOL BOMEMY0s gobfags 4gMdsbgends dgEbog™ds, bm-
ME0Y-3505HOGHMEMYT HIOMER (g035MGs {5,6,31,32}. 1922 ol
B50x839M GBS 35IMmMJ35 SHMO Gob30MmEmbol gdgEoboom d3Mbsermdol
30DsbdghHmbogdols, Mog  JerobozmMo  33eg3900L  Lsgmdggwbg
559330396 LodFMms gdodgdds 5.3.35b0g3ds (1927 §.), ™.6.353wm3ds
(1927 %.), 3.0.b9g99bm30s s V.5.3049685 (1927 §.). {26,33}.

Lodo®Mmnggermdo (3bmggegdol 53abzomembo 939w magebzg 3bm-
Bo0s 5 b “3939d Foom” go0mfi39ME 99350 “Yfm©gdgb.
500530560l GBolzoMEMbOL d3oM39mo Fgdmbgzgzs 1927 fgal soffgés
5.9096@3> {22}, GMIgwdsz  35M5DBOGHOL  5MBYGOIMBS  OILEVIMS
6503c0L 3O 3050 35M9BoGHOL  33963EbIdOL  0IBEOBOEFOMIOOM.
99000b393> ©93MbLEBMOMd 0dbs Badomzgwml mgMmadorwo bo-
Dmgomadol  bbmdstbg. d9damd o0 0350900l  dgdmbggzgdo
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00f9m9L  §.996000m385(1928), L.dgHMEs35d (1936), 8.9wmawgdsdgods
o5 6.3000¢0mgds  (1937), 6.9936gwodgowds (1939), 6.0s5639¢00dq3d
(1949), ®.0930MM>d93, 0.63bowsdqd, 3.0045d90 o 3.05353050 (1941),
0.050Lv)M5d90 (1946), 0.BobMSAgd (1947), 9. LOOMbMZs, 5.bvEs3sdgd
o 6.39056s0d308s (1952), 0.000x3MEO05d 5 ™. Bgbs0dg0ds
(1954), 2.00Mb6E>(1955). 0.(wf65359(1956), 0.05bx%osdqgd (1995-
97). {8,12,18,19, 20,21,22,23,28,29,30,}

Lodo®m3gwmdo 50530560L BIBEoMEMbHBOL 3erobozwmMo ©s gdo-
©09300MMA0M0 Bs30mbgdol dgbfogersdo oo M3sHwo domdmagol
0.203035330¢0. ol 53 b3 B 46 IOMT> S JMO FMBMYMx05 5J3L

308mg3996900)o.



BobgomEbol g30w9dommmyos

Fasciola-ll  23500L  3565D0GHgd0  FoboMo©  Fo3ME39LGOIE0s
0oobol 8Fsdgen Gobom® 3bmggegddo. 53 39edoboml  3mermbobs-
300l OO 3mGIBEosWOls s ©IBOBOGHWE  Tobdobdgwms Mo~
3900390369008 250M 5J3L  493M(39EJOOL BIMOM  FGLOAWGICMDS.
5Q0580560L (853 GHOEGHIO-IB0BOGHWOHO 35GHMb0) ©o0b35HOMYds
bogds  dgbmzgegmdol  MHgyombgddo  d9bgdMog  BodEMMmgdmLb
(9o b) 3b6BEHod@BoL ao0m. {47,63,64,65,66,82,118}.

Fasciola hepatica 23b3w09%s y39ws  30630696G DY, (m351) 96~
Lo3M00m HBMBogMo  300ToBHoL  5095¢0d0, booE J9MRO® 50l
2496300000900 Ig3bm3zaEgmdol  sMgd0, A3BLEIMMOJd0m 30
d93b3oMgmds.  0bxgdsos  9bgdnEmos  396GHMeGH s  LsdbMHgm
509603530  (goblogMm™mId0m  dME03008s s 39M30), 93MM3s5d0
(396L53MMGBO0m  3OHBHNMASW0580, Logobygomdo, gu3sbgmbs s
001J900d0), 50530 (36Ls3MMMgd0m Bobymdo, 309@bsddo, Bo0g3s6-
4o, (o0wsbdo), 553003590 (-92303(3)980) s b sIMbogegmdo.
L3MESEOMo  dgdmbggzgdo  sOfgMowos  533-do, 93LGHMIE05T0.
{1,2,63,64,65,66,67,09,118}.

Fasciola gigantica— 9900569000 6553009050 5MOL 29363900900
5 doM0MII© 33H3009%5 BHOM303Me J39Y69090, 2oblo3zMMNMId0m
253603500, 35350B9 s bodbMgom sHosdo {1,2,63,64,65,66, 67,69}.

Fasciola buski — oo go9m{j3gmo gsbgommwmbol 9bgdmemo 39-
9005 Bobgmo, 06 MmO, B5¢sBH0s, LsTbEOYM-50TMOZEIIO 5B0S
903560, 256L537900MJd00 ol BHIMOGHMM0, Lo FIB3005MGOMW0s
090mMgMds. 93 BIM0GHMO0sHY 353096GMs 0bBozoMgds smfjg3l 10
doombby dg@L. {69,82,120}.

30396M9bgdNe MHga0mbgdl ImnMol BLEoMEMmbHom ©s0b3zsb0Y-
00l Foeoo 35h39690wgdo Asdmzwgboos BOHOWMYo draeo300L
5G03bmdo, Lol 3M3OMEWMROMGHO ©s LYOMEWMPOMOO o=
933w93900L  9JuBHgbLOWOMdOL BoBg969dgeds dgoyobs 72 - 100%.
31930BM03 X 3IBJOL Fol Es0B35H0gdOL 3030 dmeol 9-11 fierol, 21-
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40 ferolss s 40 by MRmMU sbs3BY. 50b0dbwm0 53500930 Jomown
9600936 G920mbgdd0 YBOHMLO sbo30L FMbabagMmds BolioMEMBMGO

0635%00L 339Mm9d9os. ImLsbegmdol gl 3939aMM0s M30Ms@ELO©
Q55350090005 Bob3OMEMBoL  JOhmbozmwo gm®dom, GMIGEos
3960mo© 973539 boslosmb 0dgbl 49639mEmd0mo ©I0635B0gdOL
390m; Moz dggbgds d539390L, s0635H0gd0L Jowowro MHOLZoL Bmbsdo
3b™36M905 FobLEBLIME3L F0DBYBL, HMAMEE 30MZ39MWOWO 35O,
21939 593500gd0L Mgob35BOOLY.

{1,2,46,55,61,67,68,67,81,113,115,118,129}

RBEoMEWmbHol gbgdd 39M9ddo 930IToMEMA0H Lodys-
3OSl gobs30mMdIBL F98IR0  BoJGHMMGO0: F3MgIML  M30LgOEY-
0900, dMbObEIgMdoL  LogmBssbmzmgdm  306Mdgd0, ©IIMYMEB0v)-
o  39bgbE0gd0, 33900l Msgombo, ghmzbywo EHMmooEogdo, Mg-
WO0R0IMH0  0530L909MGBIO0, GobsMo s FoMgwyeo dmdwdfmzsmo
3b™39wgdols s BobEoMEgdol  dgegMo  dolidobdwgdol -
Lymneidae-ls mxobol, 936500 {gerol dmeulszqdols d6ogseo bobgmds,
PO©Oowmgm s bodbeMgm bobggs®lingg®mgdol Bmbsowrmds, lodsmwry
B30l Mbosb — 27 FgBH®0b (3913001 BLgzs) 4200 IgEHsd©g
(56009030 gobaroggdmwo J3996900),300005¢3)0,LgbB™bo,Egd3gMsE Mol
09900003Md3, 65094900l Mom©gbmds,fymol ymgguficrow®mo xsdw6o
SMOMIGdS, 43935,  GHJb0sbMds. sbTsBEHOL  MZoLsBOOLOM,
aLgoo  MHgyombgdo  dmoEsg96  Bgasbl, 35396, 39wgdL, MBI,
953960390L, dMbgdm030 s bgEmzbMMo  0Mods300l  LolEgdgdl,
G090, 00 dE0bsMgdl, I3069 B350 Egdl, dmTog s MHMIO0
09owlo@g390L.  Lg5M5MM, Y3gws 30mbEGH0b9bEHDBY, BobzoMmEwmbol
303m- ©5 3039696009396 HBmbgddo 29Mmgdml  FMOZoWRIMHM36JdS
396530600908 59350090l 89doboBIol doewbBg FoMnm b3gIBHOL o
9309domemyon® bry@eml {1,2,3,61,63,64, 65,80,82,113,117,118,133,13
5,136}.

33oLE30MEMBOL 553500Jd0L [gomm, HMAMOE bgdmm 530608690,
560l d5sbolidFsdgero Fobsdo  3bmzawgdo  (MmdE0dsbEM&-©g-
R060GHWIM0  35BHM™b0), 5353OMME©, 0bOBO BB  L35IdOL
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MH9HgMH3995003. (3b395M0 - yzgesbg 3603d369wrm3zs60 ©gz0boEMMo
05130bdgeros Fasciola hepatica - Loo3zol, oxmdgs obs, 3999h0, 3bgbo,
060, 5dwgdo, 0M9do s 3MMHOYMO, 1939 dgbsdergdgwos 0Yy3bgb
©953060¢wMH0 dsb30bdgero. Limnaedae-l mxsbol Fomdmdswygbgwro
— Pyol  @mzm30bs 3393006905 356M5BoGOLIMZOL oG
0ob306dgeo.  GBobomEMmBOL  Asb30mMdOL 303w do 50560
d90bggz0m0 omdmdoagbgeros. {9,10,15, 63,64,118}.

3BEOMEMBOL 3553900l RBsgGHMMYB0s:

Pysemo - Lobdgeo godmyqbgdmo oo fyoaba®nzgdosb b/
©5  Pysemlpgbs®g - 390mygbgdeo  1s33905.  9B36sM0  fywol
9396569900056  goblozmmMGd0m  LogMMo®IdMs  fywolb  Lowsmo,
303bs, MmbMobdo. 50580560L  ©s0bBoEMYdS JoMOMIEI© bgds
15339050 3030960 9MOLH3TMOLI®  oTMTs39do  Sbaeo
3035600b, dmbBHBIMOU, Hgoed3gbsdggdol s sbgzg 3mbEsdobo-

90990 Hgeol bobidgeos gedmygbgds. 5sdosbols s (3bmggeols
93500mdoL 8583969090 Fo@Emdl  FoMdbsggdosh fargddo, 3s90b

OHEgboG Wm3Mm30bgdol MomEgbmdsg dv9bgdM0350 ToGMEmdL. {5,
6,7,24,31,32,42,43,45,50,118, 136}.
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Fascioliasis
(Fasciola hepatica)

A Free-swimming cercariae
Sporocysts Rediae  Cercariae emmmm,,

)4 =

Metacercariae on
water plant ingested
by human, sheep, or cattle

Ugg0s 1. oligomemsls 39630056300l 3030
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BsL3oMEMBOL g30EYdommemyos sgsGmggemdo

Lodo®Mmzggemdo gobzoMmEmbo MIGEHIUI© F93MOEILIOINIE0S -
Loggo  Logdo®m3zgemll 50dmbogmgo s bLYBEGHMM30329o  Bmbols
500b70d0, MHMIgdOE OIS GHOYOOm, 3535 Hgbosbos s To-
050 39d35M5@GMM0m bolinsm©Yds. 93500l gHmgmeo Jgdmb-
393990 ©5530JLOMS Lodo®MmMZ3gEMl oo dmosh Mgaombdos, 4o6-
Lo3mEgdom Bgdm 0dgMHgomols s dob d08gdsmgE. (s 2). gob-
dotMs 99000b39350m5 HomMm©bmds 0d0ELLs s Jmoolido. doMo-
055 336305 Fasciola hepatica o Fasciola gigantica, 6o 999bgdos
Fasciola Buski-00 ¢g00m{j3gwmar  ©0053500900L bado@mnggemdo gMogvy-
o Jgdmbggzgdos MgaoLEmomgdmwo. {1,2,3,4,9,12,15,18,147}.

Russia

Armenia Azerbaijan
1:2,000,000

61352, Bsb30MEMBOL 3039 gds bsgsGmggmmdo

1927-2017 §e0gdol sbogrobo a30B39690L,mma (gbMowo 1): asbwyen
1593296900  ym3ghieorms  MROLAHMOMEIBMES  BoloMEMBOL
9emgeo  dgdmbggzgdo.  9.4030¢9d30¢0L  3bmdom, 1927-1959 .
LogdoMm39ml  Ggho@m®mosbHy, L  s0Mogbwmo ogm  5©sdosbols
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aobommmnbol 30 dgdmbgags. {10,14,19,20,22}. 1960 (erosb 1972
feool Boongaoom 30 gsdmgumgbowo 0gm sog50gdol 137 dgdmbggzs.
{3,16,18,23,27}. 1973 ier0osb 1997 (iewsdg 900980560L 53obz0memmbols
9ODIMNwo  B3MOMsorwo dgdmbgg3gdo s00MmoEbgdm©s, 08300m9©
30 mxsbymo d90mbgzg3zgool Lsboom aggzarobgdms. {4,8,23,147}. 1997
0006 o0figm 53500900l LoGfdmbm To@gds. {8,147}. 2006 s 2017
0909ddo 993500900l Y39wsby Fowowo dsb3z9bgdgwo sxz0Jlocm®s
(77 5 96 F90mbggzs GgLodsdolo) (ob. gbGowol). gsbzommom
506351090 3530960 M0l 95350900l Jgdmbggzsms 32%
Jowsd  0dowoldo  sxoduo®mEs. B3gbo  sbscrobol  Logwmdzguby,
©o©gbo 0dbs, ®MI Lodo®mzgermdo gobioMmEMHBO JoMHOMNIPOP
393039 gOM0os  ILobergmdol  INBOHEOE  3M3MWs30500, M3
095003968 95350900 Ibobergmdol 79 % (©osMsds 1). Gog
9996905 LgbmdMOZ  RodBHMML, Bob3oMmEmMmBo MomMJdol gHmbsoMo
Lbobdo®om 23b30000s MMAMOE Jocwms, sbg 059535300 Fm®Ob. (0b.
QO003M5052).
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3sb3oMEMBOL gEOMEMYOs:

0553500900 58mdf)39g30s Fasciola-l (Trematoda: Fasciolidae) @3-
Mol bsdo 3gerdoboo: Fasciola hepatica, Fasciola gigantica oo Fasciola
Buski. obobo 8093903690006 dfmggeo  F0gd0L-EHMgIsE™©gdoL
3slL. FobMdMOZI® 293MEIIOYBO 905D Boesbols dFsdgee do-
Bom® 306HEY300. 50580560 53500 By TgbmzgErgmdol Mgaom-
69080 0693603 B9JEHMMGO6 ((goe056) 3BGJBHOL 96 1339050
3035600l 259my9bqdols 89009y90. 9350905 BMMbmbos. {5,24,32, 40
,41,43,52,54,70,74,76,78,125,128}

Fasciola hepatica, Fasciola gigantica (bwg®omo 1) 3gH35360HMm©039d09s,
dbmwmo bLoEoEoms s LbgMEol GmOIom obLHZ3WYd06 go-
003569000L5356, dobsgobo LEE¥-
JBHeol dbMog 30 ¢Ibodzbawrm
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Introduction

Fascioliasis — human and animal helminthaisis is one of the most wides-
pread zoonosis in the world. Fascioliasis is caused by trematodes: F.hepatica,
F.gigantica and F. buski causing the disease in animals and humans.

In Georgia among causative agents of fascioliasis are foundF.hepatica and
F.gigantica. Cases caused by F.buska are relatively rare.

In 90s of the 20"century human fascioliasis was considered as a secondary
disease. Based on data of recent studies the increased prevalence and inci-

dence of fascioliasis is observed in recent years.
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Problem statement

Currently fascioliasis is represented in the list of most important parasitic
diseases of humans. In 1990 fascioliasis was registered in 51 countries. At
present the number of countries where fascioliasis is found increased and
reached 81. {1,2,63,64}. It should be noted that fascioliasis became significant
veterinary problem to most of the countries. In addition, the disease became
important health problem for humans. The number of parasite invasion
cases increased in all of the five continents. According to recent data almost
17 million individuals are invaded with Fasciola in the world. (Figure 1.)
{1,2,3,4,40,41,63,64}.

Places fascioliasis Distribution

Areas where STH are a public health problem

Areas where STH are transmitted

Figure 1.
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Historical overview

Fascioliasis was first described by Malpighi (1698) and Pallas (1760). In
Europe fascioliasis exists since Mesolithic and Neolithic periods of Stone Age
among human population when the process of animal domestication and

agriculture development has started. {7,9,10,15}.

Epidemiology

P2ent and diversity of definitive hosts. Humans are facultative-definitive
hosts and are infected through the contact with natural factors such as
water in cattle rearing areas. The source and reservoir of the disease are
livestock (obligatory-definitive hosts). The eggs of Fasciolaare excreted in the
environment with animal feces. If landed in water (ponds, marshy areas, or
flooded pastures), the eggs become embryonated and develop larvae called
miracidia. A miracidium invades an aquatic snail and develops into cercaria, a
larva that is capable of swimming with its large tail. The cercaria exits and finds
aquatic vegetation where it forms a cyst called metacercaria. Humans are
infected through drinking water or eating raw water-plants from contaminated
ponds (figure 2).
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Fascioliasis
(Fasciola hepatica)
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A= intective stage Unembroynated eggs Adults in hepatic
A= Diagnostic stage passed in feces bilary ducts

Figure 2. Fasciola development cycle
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Epidemiology in Georgia

In Georgia fascioliasis cases are mostly registered in the Western part
of the country. West Georgia has lake-rich landscape with relatively high air
temperature and humidity. Sporadic cases of the disease are found in alpine
regions of Georgia. Most of the cases are found in Zemo (Upper) Imereti
region and adjacent areas. Among urban population Tbilisi and Kutaisi showed
the highest rates of fascioliasis in Georgia. {1,2,3,4,9,12,15,18,147}

The analysis of 1927-2017 data shows that in the past only occasional cases
of fascioliasis were registered annually in Georgia. {10,14,19,20,22}. From 1997
the incidence of the disease increased significantly. {4,8,23,147}. The highest
incidence of fascioliasis was observed in 2006-2017 when 77-96 new cases
were registered (Figure 3). Most of these cases were from West Georgia.
Around 32% of these cases were from Thilisi. Fascioliasis is mainly spread
among adult population (79%) (Figure 4). The disease doesn’t have gender
preference, it’s equally spread among male and female population (Figure 5).

(Figure 3).

Russia

Black Sea

,,,,,,,,,,,,

Turkey
Azerbaijan
1:2,000,000

Map 2. Distribution of fascioliasis in Georgia

70



Age Distribution of fascioliasiscases
in Georgian

up to 6 year 5%

0-1year 0‘}T

up t015 year 16%

Figure 4

Gender index of fascioliasis cases in Georgia

men

49% women

51%

Figure 5
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Etiology

Fascioliasis is caused by trematodes: Fasciola hepatica, Fasciola gigantica

and Fasciola buski. This disease belongs to the plant-borne trematode
zoonoses. Humans get the disease through consuming contaminated water
or freshwater plants.

Fasciola hepatica and Fasciola gigantica are both hermaphroditic worms.
They have similar structure of internal structure but different size and shape.
Lifespan is average 3-5 years. {5,24,32,40,41,43,52,54,70, 74, 76,78,125,128}

Fasciola hepatica is a parasite of humans, livestock, camels, deer and
rodents. The length of parasite is 20-30 mm. It is a leaf-shape, pointed
posteriorly, and wide anteriorly. It has two suckers at the anterior end: oral
sucker (1 mm diameter) and ventral sucker (1.5 mm). The tegument is covered
with large and scalelike spines. The intestinal ceca are highly dendritic and
extend to near the posterior end of the body. The testes are large and greatly
branched, arranged in tandem behind the ovary. The smaller, dendritic ovary
lies on the right side, coiling between the ovary and the preacetabular cirrus
pouch. Vitelline follicles are extensive, filling most of the lateral body and
becoming confluent behind the testes. Eggs of Fasciola hepatica are 0.15-0.19
mm in length and 0.07—0.09 in width with thin shell and operculum at one
pole. (Picter3 ) {5,24,31,32,127,128,136}.

Fasciola gigantica is the second representative of Fasciola genus. As was
previously mentioned, it differs from Fasciola hepatica only in shape and size.
The length of Fasciola gigantica is 50-75 mm , the width is 9-12 mm. Oral
sucker is 1-1.2 mm and ventral sucker is 1.77 mm in diameter. The length
of eggs is 0.15-0.19mm and the width is 0.075-0.09 mm. Fasciola gigantic is
mainly a parasite of cattle but several cases in humans were also observed.
It is spread in the same areas where Fasciola hepatica is found. (Picter4 )
{5,24,31,32,125,127,128}.

Fasciola Buski is not found in Georgia. It mainly affects gastrointestinal
tract and the disease is characterized with severe clinical course. (Picter 5)
{5,24,31,32}.
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Picter3 Picter4

Fasciola Buski
Picter 5
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Pathogenesis

When the egg excreted in the environment with animal or human stool
falls into freshwater it develops into larvae miracidium in 4-6 weeks. (Scheme
1. ) Miracidium infects snail intermediate host where occurs the complex
cycle of development and replication of larval stage of the parasite which ends
with the development of cercaria. Cercaria leaves the water snail and swims
freely in freshwater. After certain time cercaria encysts and develops into
adolescaria. {5,13,24,31,32,48,49,51,56,57,58}.

Adolescaria stick tightly to freshwater plants or swim freely in the water.
Humans are invaded with Fasciola through drinking the contaminated water
or ingesting contaminated plants. In human gastrointestinal tract adolescaria
produce larval flukes. Immature larval flukes migrate from intestines to liver.

There are two routes of Fasciola larvae migration in human organism.
The firs way is hematogenic when larvae invade blood vessels and migrate
to liver through portal system. The second route is when larvae penetrate
into peritoneal cavity and then migrate to liver. Larvae migration to liver and
the development of adult parasite takes 4 months on average. The lifespan of
Fasciola do not exceed 10 years. {5,13,24,31,32,48.49, 51,56, 57,58}.

The main mechanism of fascioliasis pathogenesis is based on the damage
of tissues during larvae migration. Fasciola produce proteolytic enzymes that
cause damage of liver tissue.

Pathologic process in human organism during liver fascioliasis is caused
by mechanical and toxic effects of the parasite. Mechanic damage is caused
by larvae migration in parenchymal tissues. Larval flukes start to live in small
passages of liver and develop into adult parasites. Some adult parasites move
to bile ducts causing mechanical irritation and damage of biliary tree. {5,13,24
,31,32,48,49,51,56,57,58}

Fasciola larvae and adult parasites can cause allergic reactions especially in
migration phase of the disease. Mechanical damage of biliary system impedes

74



normal functioning of gastrointestinal organs (stomach, duodenum, and
pancreas). In addition, organ and tissue damage caused by parasites favors
the development of secondary bacterial flora. {5,13,17, 24,31,32,33,48,49,5
1,56,57,58,72}.

Long term and intensive parasite invasion completely damages biliary
epithelium that is followed by invasion of immature Fasciolas in liver
parenchyma resulting in multiple inflammation foci and micro-abscesses in
liver tissue caused by secondary infections. Damaged liver tissue is replaced
by connective tissue which is called liver fibrosis. Adult Fasciola can obstruct
bile ducts and cause obstructive jaundice. {103,104,123,124}

Immune response

Some authors think that the immune response of facultative-definitive
host to Fasciolais based on the complex reactions of both humoral and cell-
mediated immunity. Fasciola induces specific IgG response. In addition, the
parasite induces specific IgE in intestinal mucosa. Lymphokines released
from antigen-specific T-cells stimulate the proliferation of macrophages and
release of substances causing elimination of the parasite. {7,25,71,85,86,87}.
Other authors suppose that the immune response of facultative-definitive
host is conditioned on the antibodies production against excretory-secretory
products of Fasciola, also the presence of T lymphocytes and plasma cells
in liver infiltrates. At the same time, there is no evidence about inherited or
acquired immunity against fascioliasis. {7,25,71,85,86,87}. During Fasciolare-
infection the immune response of host is similar to first infection. The same is
the cellular composition of liver infiltration, but tissue damage may be more
intense. Imunnoglobulin level is not related to the intensiveness of parasite
invasion. This indicates that some mechanisms exist that help microorganism-
parasites to rescue from or suppress immune response. {7,25,71,85,86,87,88
,94,97,125}.

75



Disease

Incubation period of the disease is 6-12 weeks. Clinical course of fascioliasis
is composed of acute and chronic phases that correspond to the development
of immature parasites into mature ones in liver and bile ducts. Clinical
symptoms of fascioliasis depend on the intensiveness of parasite invasion and
immune system of the host. {11,17,19,24,31,40,46,47,53,54,63,65,72,73,84,148}

Migration or acute phase of the disease lasts for 3-4 months. The
common symptoms of acute phase are fatigue, headache, loss of appetite,
fever (sub-febrile, undulating or hectic), and rarely urticaria. Jaundice,
epigastral and upper right abdominal pain, nausea and vomiting might also
be present. Hepatomegaly occurs progressively. Liver is firm and tender on
palpation. Hepatomegaly is pathognomonic sign of fascioliasis. In some
cases hepatomegaly is so intense that causes deformation of upper right
abdomen. Sometimes splenomegaly also occurs. {11,17,19,24,31,40,46,
47,53,54,63,65,72,73,84,148}

Allergic reactions such as urticaria and itching might also occur during
acute migration phase. {11,17,19,24,31,40,46,47,53,54,63,65,72,73,75,84}

Acute phase is usually followed by chronic disease characterized with
dyspepsia and upper right abdominal pain of different intensity. Sometimes
pain is very severe, similar to biliary colic.

Body temperature is normal during chronic phase of the disease. Though,
sub-febrile body temperature might be observed.

Complications
From intestinal lumen adolescarias insert into villi, pass through intestinal
and vascular walls and through bloodstream are transported to liver. The
parasites reside in bile ducts, grow and start to produce eggs. Growing of
Fasciola causes mechanical, toxic and allergic reactions in host organism.
Fascioliasis causes damage of hepatocytes followed by liver fibrosis and
calcification. {11,14,17,24,28,71,82,147,148,149}
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Most common complications of fascioliasis are: severe toxic and allergic
reactions, chronic cholangitis, interstitial hepatitis, eosinophilic granulomas,
micro-abscesses and micro-hemorrhages in liver tissue. Rarely fascioliasis
results in liver cirrhosis, severe anemia and even death. Development of
necrotic granulomas in liver as a complication of fascioliasis is described by
Spanish, Turkish and Korean physicians. {35,38,39,77,103,148}

Differential diagnosis
Differential diagnosis should be conducted with  opisthorchiasis,
clonorchiasis, viral hepatitis, leukemia, tumor (primary or secondary
malignancy), pyogenic abscess, amoebic liver abscess and cholelithiasis. {7,1
9,27,28,44,56,71,72,73,75,77,113,135}

Diagnosis

Confirmation of fascioliasis diagnosis is made by detecting Fasciola eggs
in stool samples or duodenal or biliary aspirates. Detection of Fasciola eggs in
stool by light-microscopic examination is possible after larvae released from
adolescaria completes tissue migration and transforms into adult parasite in
liver. This process needs 3 to 4 months from parasite invasion. It should be
considered that the detection of so called “transient” eggs in human stool
sample refers to the consumption of Fasciola invaded animal liver by human.
The detection of the parasite in larval migration phase is complicated. {7,8,13
,14,27.30,125,126,132,134,138,}.

In the past allergy skin test, indirect agglutination reaction and Enzyme
antibody reactions were used for the diagnosis of fascioliasis. Allergy skin
tests were withdrawn from practice due to severe allergic reactions. The
abovementioned  serological methods of diagnosis {7.8,13,14,27,30,125,
126,132,134,138,}.
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Currently Enzyme Linked Immuno Sorbent Assay (ELISA) is widely used for
the diagnosis of fascioliasis in both migration and chronic phases. It should
be noted that somatic, copro and urinary antigens are used for this assay. {8,
11,13, 14,90, 92, 93, 94, 95, 96, 98, 124, 125, 126, 130, 132, 139, 140, 141, 143, 144}.

Complete Blood Count (CBC) — the most pathognomic sign for acute
migration phase is severe eosinophilia, leukocytosis and elevated erythrocyte
sedimentation rate (ESR). Eosinophil count ranges between 18-30% to 60%,
leukocytes—20X 10°g/L to 40 X 10°g/L in peripheral blood. Rarely eosinophilic
leukemoid reaction occurs. Eosinophilic reaction with left shift occurs in bone
marrow. In chronic phase of the disease CBC normalizes gradually, but severe
or moderate eosinophilia still might remain. {8,11,13,14,30,79,82.}

Radiological investigations - ultrasonography (USG), computed
tomography (CT) and magnetic resonance imaging (MRI) are considered as
very informative diagnostic methods for Fascioliasis widely used since 1995.
Both invasive and non-invasive diagnostic methods are used for the diagnosis
of Fascioliasis. {36, 38,39, 71,99, 100, 101, 103, 106, 107, 122, 123, 142, 148}.

Ultrasonography (USG) as non-invasive method of radiological investigation
has important role in the diagnosis of fascioliasis during both migration and
static phases of the disease. In migration phase develops a clinical picture of
hepatitis or peri-hepatitis which is manifested with hepatomegaly, damage
of liver tissue, development of allergic infiltrations with micro-abscesses
and hemorrhages. These alterations in liver parenchyma are revealed by
USG as irregular shaped local lesions with low echogenicity and cystic
lesions of different size that are confirmed by CT and MRI. In this phase of
the disease USG reveals dilatation of intrahepatic bile ducts and symmetric
hypodenseperiportal liver tissue. Alterations are observed both in left and
rights lobes of liver. Local lesions are mostly found in left lobe. {36,37,40,78,143}

We analyzed ultrasound investigations of patients with fascioliasis
diagnosed in 2010-2017 years. USG was conducted on 363 patients.

Hepatomegaly was observed in all patients. In 35.26% (128) of patients was
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found local lesions characteristic to fascioliasis in both lobes of liver, in 17.36%
(63) of patients local lesions were observed in right lobe and in 18.46% (67) of
patients — in left lobe of liver. In 28.92% (105) of patients local lesions in liver

was not found (Figure 6).

Figure 6

Focal changes in the liver parenchyma

Note:

eFocal changes in the wallpaper lobes of the liver
eWithout focal changes

eFocal changes in the right lobe of the liver
eFocal changes in the left lobe of the liver

In chronic phase of fascioliasis USG sometimes reveals the presence of
parasite in bile ducts or gallbladder. In our study the presence of parasite in
biliary system was observed in 0.55% (2) of patients.

It should be noted that in 95% of cases characteristic lesions in liver was
not found by USG after 1 month from the completion of specific anti-parasitic
treatment.

In 0.6% (2) of patients (complicated cases of the disease) was revealed local
lesions in liver parenchyma - single 4-5 mm inclusions with hyper-echogenic

and distal hyper-dense areas. In our opinion, parasite and its enzymes affect
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on liver tissue resulting in the development of the abovementioned lesions in
liver parenchyma.

Magnetic resonance imaging (MRI) reveals three types of liver damage
similar to piogenic process and refers to the traumatic hepatitis caused by
migration of larvae in liver. {35,36,38,39,99,100,101,102,106,117,123,148}.

Treatment

Since 1990 the recommended drug for the treatment of human fascioliasis
is Triclabendazole (Egaten).The drug is less toxic and highly effective. The
recommended regimen is 10-20 mg/kg body weight administered as a single
dose in both clinical practice and preventive chemotherapy interventions. In
clinical practice, where treatment failure occurs, the dosage may be increased
to 20 mg/kg body weight in two divided doses 12-24 hours apart. {35, 47, 49,
67, 90, 109, 111, 112, 113, 114, 115, 117, 119, 124,146,147,149.}

Prophylaxis
Health condition of domestic animals is highly important since they are
definitive hosts of the parasite. Humans should avoid drinking water from
unprotected ponds, not eating raw watercress and other water plants, es-
pecially from endemic grazing areas. Vegetables and greens grown in fields
that might have been irrigated with polluted water should be thoroughly
washed and cooked. {27,31,48,51,54,56,64,67.}
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