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The study of azsocintion of irritable bowel syndromae (IBS)

and parasitic infections
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{(mMwiBannw) :  The study of association of irritable bowel syndrome (BS) and parasitic
Infections
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niueTMIAT lAludAwIng  (imtable bowsl syndrome,  |BS) 1ﬂung;umm1ﬁtﬁﬂ1n
marubsUn@ald  leoewzdildlng  bifeondiiy  (halimarks)  Resnmdeios
wasmmnlnlrsesamstgins  leoanvbinowenirnmw Sulimfnsaiauanaoundu
waariefl 18 laelull A9, 1818 Powsll Thefuufsevmindy (Cardinal symptoms) wosnrisdl
fin thedas midetevwiflednd uazevmmwiwies YiosEs downlull am 1830 Howship W
efuefiantaz spasmodic stricture 3asd dnguddsldusimeawihnmazinnfvesd W@fnenms
inForarnedla ludh 120 ﬂﬂﬁnnfuﬂﬂuj'nﬁmﬁu IBS dufiudeliifooan sunaevislu
U a.n. 1962 Chaudhary us: Truelove |#Am+idile 1BS sinawzuuuaz Tl g
789 IBS r:uﬁﬂil‘uumjmun!unﬁananmﬁﬂiﬁﬁmﬂu functional diarrhea tﬂuﬂﬂ'nir‘mnn;imﬂ-l
'lu*nmr!ﬂ':umd‘r{ﬂﬁi’mmﬂm'}:im{ﬂumaLiiiu.nﬂ'l'.: 14Tl 1978 Kan Heaton, Adrian Manning
us: W. Granl Thompson Lﬂﬂgijﬂkﬁi‘unq’uu:nﬂﬁnnﬁjuuﬂnﬂ'l:mm!ﬂ'm functional
gasirointestinal disorder Tnumﬂnwnﬂﬂﬁwnnﬂuﬁmﬁnmﬁ Bristol UmimAdinge #aw
salwieshwiumfisdnfvesmyiutin GedninGondt “Manning  critera Tinieus
fandnil deanlud) fA 1984 Kruis of al lidnfumsfinemndeussssynmcfilufygnndueme

(alarm  symptoms)  (falRuwndseiamaeiesiln organic disesse SelmmAunmeimTNedn
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fiFunfudn “red fags' ﬁﬁu{m“ IBS nﬁmnﬂi’anh:ﬁﬁtﬂmhaﬂqﬂuﬂnﬁlﬂmh
fummumquaclinnifadolml™ WD nn 1984 Winimqu 12" intemationsl Congress of
Gastroenterology finysfauan rzmeluming Rinmunedeysfhmaannmsflumyifedy
188 Satutsssmniilu Rome | criteria ) 1088 ussimietunmlsquail 13 fingalay fim
mumssiulipintull 102 wneilfidsimmiruetdedes Tummivomifudysmusls
mitedeliEaouisls (fodmin Rome i1l critera™

Tummfl 1 DwnoeldlumsSteds 1BS sw Rome criteria iﬁﬂnﬁ'anmﬂ'u-]
vmumadsenrrmiainiuduliny  organic dissese W IFINY I fsdufdinuefuag
emailuwdneziidedrimun wazlaifl goid standard Admou sl Vanner of af 16fnwrdaunsu
Lufihe ww Rome criterie loma3fedy BS Tnolrn red flags criteria wunBaals
(sensitivity) fasas 85 amudunae (specificity) Jaoes 100 uRsf eI R nABITBIHALIN
(positive predictive value) faur: 100 n'nﬂnmiumluﬂihuhﬂﬂlmniuﬂﬁ*lrmﬁm1mnugn
dasmeanainiena: 98 anAuuAsuiumsfnmees Ringel af of fiwuinlduslndifpaiulaed
arlafeus: 63 arwbumzioos: 100 uszfmwBenugndassiNaLInieoe: 98 wi
inniinieifledumia Rome criteria s:dnruwhinzgilumiiledune 185 uissldinniiiteds
Véreiansnnersmatenfifrmussmafuduinfdnueruininglag  lwmigoudmme
wwanwlunriudwd mﬁnﬁnﬁnmhlwﬂ'ﬂwﬂﬂmmm 1BS fonmmmemalafising stool
occull biood test; Mexible sigmoidoscopy WA laciose Intolerance test TumiAlAD¥asdaasria
mnnuﬂmluﬁammmmﬁmﬂﬁﬂn11u'-n'ﬂmmmqﬂtﬁmnmﬁmﬁuunﬂﬂw*mﬂﬁﬂu
TULMIARETNTI pelvic foor muscle dyssynergia, colanic Inertla, peptic uicer w38 Inflammatory
bowel disease’ lwmmigaaiimimuelinTvgen R I®AT simple saline  smear,

concentration usemdouRuvurrmitegwinilinledy drzntounguiliolsindey Wannmh
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wizibziminwlunemapniddese 80 hasefdenlfifmmisdnlwzmainolnosu
IngjiananTindie3E simple saline smear riiiu Sulleamafiawsmgann
mniwnmuhdihe 8 dulagligwmadmiels Mud yrinawAning
(personality disorder} miwinnnaIe (andsty) nmsSued (depression) wWiedmmrmeaheme
fidmrmamaensialy  (somatization)™ ™ liideihrmemaAntudwinmduliindisdou
Amdniludnsmcnifuluriangatia mrniadsmrimndmmmusmussnlungy
antidepressant  usluBnniaussdinuidumehmeiadlumainemrudufiamd
snfieauRuiuithldife functionsl disorder Tufilos 188™  Mao et & Wuimyam (mice) 7
miRmda Trichinetla spiralis SRraReUnfuss neuromuscular function nalui flngiuazluile
din TnosrafimindiedmssguimmBanmilievnmsiedemsliudy  wsessslivnds
Ushe Sulivan ef af smwwulimfufustheiaioness niic oxde (NO) synthetase ug:
nitrotyrosine (NT) lugfilan 18S wnizfl Tomblom et al Termitilnsial fanmsnmitududic

wnad WEEnEw jejunum laowullnimoees lymphocytes 14 syenteric plexus Yol IBS Gwee
et af \DwinTionduums AwufmmuiinisesnmeiliEnmsmde Campylobacter Tullu

{asoidelunnfia 18S sidsimmuiwedanufodentu virence seadendoly nafinsise
fillehnsulfounlainaz nomal flors SnuduWiERun i B8 laswinmudn Hile 18s
EvmrmaTivnu il enterc colonization waen /Reuuiasantwss colonic flora™ Chan of al
TIBUNL Interleukin (ILF10-1082° G allele $aiflu antiHnflammatory cytokine sans (Uatindlns
nyanim) alha-l'fmiu'lm_mm i8S iflafinuiuaung

188 ihwrmsfimyldemnnlwn§oRily TuawigeuAmmuiniulieluszrumaiu
EmTafuInn unsifmigiihlimmynrududususssssnnlin s American

Gastroenterological Association nunuinm*.nu-{n (prevalence) 189 1BS fiminlulemnnt
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Winawigandm glnl Su weediu Tnoerfiomumsanmsl Rome 11 criteria wunmzil 14-24%
hufnouazBanadons: 5-19 Tudirw ™ wilidiuiAvsioos: 14-50 Afevmrues 1BS daantly
wuuwndiitefunmifine wsnflusiaos: 2550 weafisuenlunguifgndsseduniinmvin
wnndiewemebnmuumaiuewn’ T halemelneléhmadmadesd w2531 Taold
WA RE TN LIAB TaER:  0.54.8 iaﬂnnmmﬂmﬁuﬂﬁuﬁnm1wq‘nﬂﬂmwvnnlhtmn
™ rm.-ﬂ'm“pnuuﬂﬂﬂm'.::uumnﬁumnuﬂ#ﬂmnn'lnu‘.i‘huﬁuﬁfnﬁﬂmthﬁﬁﬂmﬁ
UrEinaeaunmsine: Rome |l critera tﬁanﬂqunﬁuﬂ‘ﬂnm IBS mwinesudueis
trsanod wa. 2548
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#1701 1 Description of Rome Critecla (1) and (ll) and Common Red Flags. (Vanner ef al.

Rome Criteria

Three months or continuous or recurrent symploms of:
Abdominal pain or discomfort that (s

Relief with defecation

andlor associated with a change in the frequency of stool
andlor associated with a change In consistency of stool
AND

Two or more of the following, at least 25% of oocasions or days:
Altered stool frequency | > 3 movemants/day or < 3hweek)
Altered stool form {lumpy and hard or loose and watery)
Altered stool passage (straining, urgency, lenesmus)
Fassage of mucus

Bloating or feeling abdominal distansion

Red Flags } L

Documented waight (oss 1 L |

Moctumal symptoms
Blood mixed in the stools I :.
Recen! anfibiotics use .

Family history of colon cancer

Ralavant abnormalities on physical examination
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witn  asanldudifusiiliweiifisuuy multifactorial  Taodainmelowdussinld

Amin#fmufsnndnenriufusehlalufu™" winTEmAnlniuiannde  vwie
mdmFelnsuumaiuemmlundewfinemives B8 wesmsiruussmn nomal
fiora Tumiaifue g uﬂ“ﬂi‘ﬁ“ﬂ“’lﬂ“dl‘#ﬂ'ﬁﬂﬂi!l#ﬂlﬁmmdliuﬂﬂﬂﬂﬂmf‘iﬂ‘ll.
ilummndAglumaia sunn liurmudefsusshisfinnearnilesiuann
Tnmawemsdsdohiemeg deslumamindglvmahldite B wnnhmisnis
1ﬂﬂﬂu1*""“ WaswnmsdmiausindaiunnzdeinhWiismdnruatosioiies

nfneluzmmhismuwuSasieugne Blestocystis hominis 1 diho | BS gafls

b

fewnz 392" Windsor and Johnson Fnwilwithe 1BS wuhilimsdeidle Dientamosba

fragilis fis¥ousz 20" Suresh ef af (unpublished observation) livhmmregssedihe
B8 luunadiod il simple saiine smesr mafauFrrmAowudeliledy wasnraiwae
dWedmiy  Blastocystis  hominis wuiwnAgnelsin D fagils, 8. hominis,
Microsporidium Ue: Cryplosporidivm Amilluiesas 484, 129 223 uaz 3.22 wuddu
FriwlrEnfeslauiuiuiiummhliife 188 fe B. hominis uas D. fragilis 1AW
ﬂmﬂummpmm:nﬁn BS 1§ fa Microsporidium, Cryplosporidium, Cyciospora
Fohannguilinilu emerging parasites ﬂi:ﬂmuhi'qunnfmf-ﬂuﬁﬂm IBS urstihe
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Tutrzmanomafsdiasinlainw: emerging parssites Sofiailuilgwainigms
#MmEIgy 8. hominis \DudlsRnfiwyflagunn nasTegIEdlfusnnineewie
W 25362540 filaawrunafirowuh B hominis nﬂuﬂﬁnﬁﬂi&nmﬁmﬁapqnﬁa
fouez 12157 Snbeaduivividgfidodesfugifmanlues Bs

m7ifleds 1B Msseundusnduwin hafunrensnedeal fiRnues
mIRuAuEg g iineusnlieRBe o Lduuhlﬂ'ﬂﬁuﬂﬂﬂmﬂmﬂulunmuquﬂn
nﬂnniﬁupuﬂhﬁ‘ruﬁqniummniqiﬂt lwisnlgifmaiag 1 5l routine
diagnosis #03T simple safine smear SslauTHiiUnMEn M ImTINUMIRm LR
Wipsfoune 4060 msdswmedmier 3 feevhlfifuleimsmmwnmmagegniin
Jopsz 80 bansienlfufime v Whwermnagud Tsameunslulssdouunnd Hos
Ufifnanad1ada (reference laboratory) vlimmrsdnifdutufievndu Formalin-ether
technique Wie Floatation Sawfmnmudabillsivirmmenadntu uilifive
iminmlumsenswudshhlrfmmerialasemenguiidehoaiumimgue:  18s
usz emerging parasites findvuuidy Wenanmmmnldwuhindhoe:lFumsiteduin
wiwndu 1BS snuammmmaaisnfiRmfusinirwhii e il lfunm
imndrwmawen leohigndasiulmfiduegyis wisdmmalnoldistestioraidotu
fumrenngindu orgenic disease wisly &nwiuimnﬁfm:ﬁ‘ﬂmnpmn Fudou
invasive il 9% 10g ua:ﬁhi’m'l:!nmmﬁﬂﬂuqm:ﬁm&mnuwmma

Wwansdintnnifmdunne BS Wbemelnodesnn ussitli@nafineis
arwiiudianRnoldn  weave BS  defulumsineifainnusmannftes

#nwinsdedeysEnlundudihn 1Bs InonwmegevnzathancBoadaeiisneg teld

mnunqumﬁn1ﬁaﬂﬁnqnﬂnuuﬂﬂuﬂﬁmﬁiﬁnmﬂfﬂmaﬂquim Tumdd



srrswunAsosan dihoeliuminednn (sntiparssitic drug) suTiienanliie

ﬁHuun:immué‘ﬂami"ﬂﬁhmﬁnmﬂu&nmnnmmﬁnmul:ﬂ::mumﬂ IBS

[T i
Iandasdvaslasonis

1. Inm-.-i1ﬁ'nnﬂ11m;n'unm11im#ﬂmh1.wjﬂ1u 1BS
2, inmnﬁﬂumwonumaiuaﬂﬁﬂmﬂLmﬂuhnﬁlqﬂw IBS

3. iﬂmmyu;ﬁuuﬁ'nmnwnmaniﬁnm%u IBS wasleTum

AUy ity

umnrnﬁﬂh’;i‘nﬂ-ﬁ‘.{mﬁmq::mn*niﬂ'liﬁui"mm]nﬁ {imitable bowsl syndrome,
188) Tuthzimalnounssueelimsdiododmarsiialfifalnuss Wi WWaale ganhilu
dilawffdgunmudusviamurromindolilaelidolde (Seitimied) Jadalsaming
sweliminrdanhbifihufsemsiliuiAnnfnadld  fmmnemuserild

mifsdursnrsinsddeininmnni

=ilsuuasigmiae
SEmsAmBanAwinosnTTIeY

Wassmgihendueni#iudafinind (mitable bowel syndrome, 1BS) Sa
filviy fs enmbsdasusemuinwesmathugen: Fokunmeidutsfniion
et dulmemnefrueslmonemuind Sadwlameuradsin
uwiinminufing leoldusruhufiermasmduvmfmangnmy sibomaduem

E 3
walmenansaua S1l6unrassanidluathan
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fArfandiolamenmuhufefoenuminly  wsdnhuussumudaledy
anpacemvnanifinussdandudiholsenmseuuuumreuma
manmmangiafedhlulasmedie  (ndusion criteria) IédmBaneindihouan

'Hl.l‘ﬁummnii’nmﬂiunﬂmqﬂﬂln{umiin'[mmumnhm!ﬁ wngiauen
Trawenunafds ez lsawenmenuius nhqmnlmﬂﬁ'nmﬁﬂiiﬂﬁﬂmiﬂ'mﬁu
Imitable bowel syndroma SMULNIWTIINATIIWYEY Rome Il criteds  lanlidanwasmmana

alfinfiilu Red Flags

- inmaimsfReenl =T (exclusion critera)

1. dihoddviudesm  Giadladiwleenn wisufiRligndesmudoy
U@ lun i ufinanuinenidn

2. dheildurifedernsfusnmriuis 8BS whdsrmrewuineme
gt Red Flags

3. diho BS ﬁmmﬁn?aﬁuq fdfinehifsnmtends Wy wwrm
v

4, dihn 1Bs Fufle nmﬂamq wnmh 509
Fndihouszanmmienin e wlaranyiiy

o dlwildunyitedmiossiindu s  50-70 au
* nfupimminning (controf) 7y 184070 30-40 wu
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i,

;ﬂl fnoudilnfles s lulpsany i lénmnianenagss
= N=2,' p (1¥Md)
I ! Tt

L

2= FINGA Z 'Ff'l:ﬁr.fuhﬁ'm QO (=0.05)

d = arusamndeufiseuliluadol ehsurn 10-15%)

n = wwiRRIol

p = dndmmssimhitdgfnedndu (uiddanenegnees es d8
el e igaedm ginl wenedo o
10-20% (fiafin 15%)

aaviwiaunusn

n = 1968 x1.96x015x (1.0-015(0.1 x 0.1)

= 489 wWimli=yio 50 aw
Wivgeers: (inmiiugens: Sluenrusbnmaifugese) l{ﬂwﬁﬁ‘\hulm-:

HE - N O O BN B BN BB S O o . -JH— -

nilwiafifithmmen 1 ermbedies (symptomatic period) (fessnmeminTaziBansaniy
sEuumadReTT nvRacie L vie urzuvuRfiFodaiiene g dail

Stool occult blood

Simple saline smear

Formalin-ather lachnigue

Cutture for Blastocysiis hominis

Modified Trichrome stain

Modified Ziel-Neeison method

Trichrome siain

Stool culture & sansitivity **

Test lor bacterial enteric infections (Samonels spp. & Shigelis spp.) by
using diagnostic tesl kits **

“lunydifigrenelinensOunh vissmww WBC > 35 cellsHD sea
pvrslivnmwsfionds hufummeseudan diagnostic test kits it

#AT19W7 pathoganic bacteria

1
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gﬂquﬁnﬂwunﬂimﬁnwﬂﬁ“ﬂﬁmﬁnmﬁu anfiparasitic drug Tiewes
i fS3nAY drug of choice aaltRasliang wael¥mrinsmain Nz

Anenune Iaoliftemouuuumeumy moly 1 @owsdrniuerude v
AnumzanTInHaailn vesdile

ﬁnm:ﬁiﬂgﬁua:i'nﬂmunnqﬂul

VOUNRITWIDE

1um1ﬂnmﬁi'umﬁqtlm$]1nﬁ1fnmﬂﬂﬂtﬁ'u1mﬂu 8BS Tmoldinoufimbian
gilhsnninsnseimimniinhaiussrmmrematesl fiimeeihdeedu duri
complete blood count WA siool examination uEPNTIATSE BB Wadmn
mfnBousini limunrosneml&fielu routine examination TusznemsRrmusa
Invawendldiumrinsdndoneriiug rjﬂurﬂﬂi’num:nmﬂn‘iiné'mﬁminaﬁu

B8 $uludasldiuns nmlwmaﬁ&.:ﬂﬂﬂimﬁﬁqnmuﬂﬂﬂwmd

iBimnidaya b [

doyafildgmbunarnesurnugndaussdufinluplunmesuiudsuslusuay
Tsmaufueed nmaEUMTITETEverioys nomality W1 skewness Uas kurtosis -i’uunﬁ'
Wl nomal distribution mMainufmdeysrewihandu 1Al mefifiuu parametric
method 1AW Anova uRs Independent student I test ui*ﬂ’aunﬁmmuﬁ'lﬂtﬂu normal
distribution Il uEuaTim ey median, 85% confidence interval WAz range uRz1¥iT

mIEldLuL  non-parametric  methed  nnfuuifimumwhanguld  Kruskal-Wallis




analysis of variance Wz Mann-Whitney U-Wilcoxon Rank Sum W tesl nismeasusiy
uniEwhaiubld  Spearman's rank correlation fausfififnunislu nominal uss

binomial Wieuailudaniaoe: uesldmaBoufoulsommerey Chi square test

LHUN TR IR K THARDAIATINT

ussmrkuRsamsalasnri iU miumnGiuweandu 3 dde
1. mawloumamdeymiissdwussdmmamugnessdiaenguendn @uddwning
(Irritable bowel syndrome, 1BS) SiniasmTTslnmsuumaiug™ms Wasmremyimand
findihowen lrawonnafisy weslsammnsmaniui
2. mfmdendilsussifufesgrnmusiin  SfenihimafmAendihonsentzu:
annfne Wasvndwadihslusdssshamesfumiliniven

3 madeewendihafebinimndasmsumseniusisluge:

e TR T

1. Bunipuns Arardl
- Imhsuumoumaniteyedn
m:n!'mumunuﬁﬁﬂwm
- fmmwnsnbsnnimen
- iuIangu-:ummnniﬁﬁH
2. \iuieiegeevsunsdthufifnden ACACArArArArat
lurmfnendsn enmvmadss
UfiRrrrdauTEem g st wunls
3 dssdanrrimdon e
ﬁmnnmmmﬁmiﬂﬁm
sthnlon 1 (How
4. Twreiissusnioiepmsm
TN

_—_—— = ==




e

1

usmTR il umimi (output)
1. Twednunm
- Shuussumufelsiuenns wuumeuraflElunrsfmdsndihe
dthomnneifd e
- frwamwinganlssneietn ihofddulasmramunoniiimwe
. i'uinrl!ﬂwnhmmﬁﬁl‘]’

2. \iwdsthigsrzvssdihunnmaon Hlun ATV ITE specimen waETin e
el Wewrmmnfoal fifmeiaris marreTIs e nsimaian fiims
thia g wfiiunls

3. thzluwemeimndonrmbeiulihoes wemrinndihioRan antiparasiic dug
mrsgveTewia Wumetanlan 1 es

4, Twredsuaue Sowepneeurafinen TR UuAsdriaye

wnEuen T AnR R N
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I;I nnm:mmm-.m-umi":-armﬂnpﬁa'l.ﬂ'umn'lm::ﬂmu:ﬁfﬁi'nnumw

I fauinmndiuiie 50 T vingaTieTugnues 185 Alinmdims sl
: lumnigauim glnl wasedfio vwane 1020% ethalsfimadernmfineB33osis
l wuinderawgruesia 8 luduewemozon  mdudehadelildim

I' ﬂuuunuun:ﬁﬂﬂuﬂ'uiuﬁm"mmmhnanﬁlﬂhmmﬂaﬁﬂi’mnmn{ﬁhﬁgﬂwﬂuq

I inclusion criterla e i"aifuﬂmﬂ‘ﬁ'uh'li’ﬂmmumhumbjﬂmLﬂmﬁuﬂnmun

I fhomgpnmy awmnsrniudl @ urmmiumpussarusineiadueigis

l s lWezesoamal nssendivSulddosmmosenly udu'hﬁmuhmm!ﬂmﬁnm-.q

l Fufnm dwwiadnde 58 1y |
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1A 2 Eﬂﬂn11zrqn-n+:|1:-:imhhﬂnuluﬂﬂwmjummﬁﬂiﬂuﬁﬁnﬂni (Irritable bowel
syndrome, IBS) ua:nilumuqu

iBs Control p-value
Parasite & Protozoa

(N=552) (N =25)
Blastocystis hominis 138 % 12.0% 0.87
(vacuclated form) (&/58) | (325)
Non-pathogenic protozos 51% | - .
(Endolimax nana cysts) (3/58) |
Strongyloides stercoralis 1.7 % i -
Rhabditiform larvas (1/58)
Hookworm ova - B0% -

(2725}

Giardia famblia cysts 1.7 % . -

(1/59)

| B
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waf 3 ﬁ‘nrm1w-qn-nn:l‘:'r'mhhﬂwhﬂ'ﬂ'mnﬁmrrnhﬁﬁuiﬁﬂlﬂni (Imitable bowel
syndrome, 1BS) (laldmmTivuuneingg

Hematest Diect Formalin Cullure for  Trichrome Medified  Modified  Total
Emear abhar B hominis  stain Mohmome  Bcld fasi
o #ain BlEin

[vacuclabed form)

E

N 3 |

§ o




wingfif 1 Smmmsinsnnvsfinde 8. hominis wosnwld 1BS #attn Metronidazole 1200 mg #eu

‘1:1 s 7 Su denBoudinuiu control
I"" Percent :I
Ilrl 16
14
12
10
—-—|BS
-=— Control

¥

oON A& O

Before treatment After treatment

inma 2 wuhdenemugnuos B. hominis (Ut 1) Wndugfiluf fenmeinliui
Amin# (iritable bowel syndrome, 188) B4 wawfauss 136 winufinuiufaue: 12 lungueuny
ni*ﬂiﬁmumrhhn*ufmuﬂﬂnmﬁﬂw (Imitable bowsl syndrome, IBS) & non-

pathogenic protozoa Jauss 5.1 Strongyloldes stercoralis Taues 1.7 uns Giardis lembiie fouss 1.7
Twanfingumuquildanniindennt Hookworm fefaus: 80 WarSuudsudnrnug
84 B. hominis nfudiiheRdevmsi | #ufafming (irtable bowe! syndrome, 1BS) fnguniuny
wuinlifisuusnsaiuetniiiuddgmaniii (Chi's square = 0.03, p =0 .87)

lumrail 3 usnsfsdnmeruygruoadolsinfiwiludihngudiheRfonsinlstud
Fimn@ (iritable bowel syndrome, 1BS) TunsnTisuuusingg s Hematest, nommal saline (NSS),




7

Formalin-ather technique, Cllture for B. hominis, Trichrome stain, modified trichrome stain U&:
modified acid fast siain FRNTARTIINUNINTUSE protazos 1w NSS Tfalunduqﬂ'mﬂﬁmmﬁﬂi
fiuifmin®  (imitable  bowel syndrome, (BS) wesnguetusy  alEmdeuRriafimsu
trichrome Wz modified Irichrome T34V modifled acid fast stain w339 laiwy intestinal protazoa
fuq mmwmwnIRnds B hominis wirherss IR IMIEEDS B hominis (Uit 2) Bawlanda
MIRTIIFIY direct smear WAz formalin-sther technique B4 2 STwisliiualndi@neiu

@il 1 dimiodsmnirinnnsdede 8. hominis vaseuldnduililaof a4
Duffimund  (Imable bowel syndrome, 1B8) WsufuRIMTIYBINfURILgUFm
metronidazole WK 1200 mg dedi Wwim 7 Fw vrhluewldndudih R demdlédue
Awun@ (imitable bowel syndrome, IBS) 112 8 1o Siftse 2 movinfufiasaslaiwy B, hominis §15%
simple saline smear Was cullure ni’a‘iﬁumﬁnm'lmmﬂni‘ug'ﬂwﬂﬂmmmlﬁuiﬂnﬂnﬁ
(irritable bowel syndrome, IBS) Thmiedmiw 6 118 Sawu B, homins Fiungunaununisnn
srvgivedh 7 Juden TaolilWue wilhinnghmy 8. hominis we Hemansen
stool smears WAEMIWIERES usmyndmmmrinsssnuingudihefensd i aning
(Imitable bowel syndrome, [BS) #B B. hominis Wl nﬂ"lnmﬂnm’ﬁmjumuqu unneanuatinad
WpdnAtynaRia (Chi's square = B.73, p = 0.014, Fisher's exact test) Jlodamdasiniting
wesrilingudibufifami 1i0udafming (miable bowel syndrome, 1BS) W8 8. hominis
#10m metronidazole wuiihhzimEmminduioose 25 lunnsfieininmwnine 8 homins

Tumuunfiszillviopaz 100




T

i
)

zﬂﬂ 3 mmumna Blasiocystis hominis, vocuolated form ndila I8S

ﬂnn-mm:da (arrow bead) (i 400 1)
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B. hominis aillu protozoa ﬂwu'li'lum'hfmiummﬂﬂﬂlﬁnmanunmﬂaLﬂuﬁa
sindmminminde s Tnommmiivesnandoves 8 hominis wrhdannmssndelaning
ewszgeficione: 41 Tunuruiihowioiuind™ lwbemmue Samnmanda 8. homins
ugdfliflemunfommissdmadniose: 30 uae 38 wudiy™ sovunnuzfidndall
n'nmJ1:wﬁﬂizPrmm11ui’ui‘uﬁuarm-eimfmhln'l.unuﬁn#t}ﬂmﬁﬁmﬁﬂiﬁuﬁﬂnﬂnﬁ
(Imiable bowel syndrome, IBS) Tnummﬂqq“mnﬂm:ﬁmﬁtﬁ!ﬁw} nﬂn'limnunqurmin
ﬁnﬂﬁnqmﬁnlmuﬁ'nq'urﬂ'ﬂwﬁﬂmnmﬂﬂuﬁﬁnﬂni (Iritable  bowel syndroms, IBS)
VINKAMIANEMUTNERTIATUINYE: B, hominis 1m'lin1ugﬂﬂuﬁﬂmn11h1ﬁﬁuﬁﬁmni
(iritable bows! syndrome, 1BS) uaslundumunulausnseiusthafliiomdgmetatenianda
sinhmivievn: 136 luenldngudibuffiemsdldludReun (mitable bowel syndrome,
1BS) uazovs: 12.0 lundueiugn (Chis square = 0,03, p=0.87) E'afrhifuﬂ'muﬁ'lunu'i'ﬁnq:s
e l@uifmind (meble bowel syndrome, 183) TrsamdnbEnmeoriau
Strongyloides stercorsiis, non-pathogenic protozoa (Endolimax nana), Giardia fambiia (WTafl 2)
minwnTllsonndesiunansfinumio)  Giscometl (1899) Samuirimanlsiaussnuldngs
ﬁﬂwﬂﬁmmmliﬁuﬁﬁnﬂni (Imitable bowel! syndrome, IBS) Sarnndnwldflifenils
ufAming Tnowudamanugnees 8. hominis Wiwiwaufesss 111 Wlsuifeufuiovs: 6 1
lunguflife i liudanind™  Tavewsfwuiannssnds  Dentamosba fragilis,
Cryptosporidium parvum WB: microsporidium Hinuﬁagﬂaﬂmmﬂm protozoa MERIMMYT
fnw3idilon BS fummmuniad fwiu € parvum Uas microsporidium Smlly opportunistic
protozoa ﬂﬂﬂluﬁﬂuuﬁﬂqﬂﬁuﬁwmm u:‘r‘iv}:hunjria:ﬂmmhﬁﬁuiﬁﬂnunﬁu:'iﬁ'u

mrimdaitaednlwde uﬂ“ﬂﬁﬁnninnﬂ:qﬂ{uﬁmwfﬂw FoiudanTiolimy
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§ B1

protozoa 2 il amslane mmﬂ‘.wmﬁmizrngﬂw 188 fdrdmlrmamslunafneftrands
stiandihulndnineimmmanidn (Reme criteria II) Tnuﬁ'ﬂll‘l,inmqiw:: FaTInmYIRnEie
fihlfumnrieifisdudion routine tab rewesindrhnlanams ufhb e dnsmdm
linfuihefifonad140udiinun® (mitable bows! syndrome, 188) fatfmambmmiafrdes
M 8. hominis waom A i wrbluawlindudihsfdomsdldudafiaung (ritable
bowel syndrome, 18S) Aflomasliflermy seefmes ige antibodies winfuethaihinddny
Nefif (p < 0.0001) Ianiaw: lgG2 subcass felouss 468478 #i'lunu"lfmjwflhuﬁﬂmmm
\ailudafmini (imitable bowsi syndrome, 1BS) flwu 8. hominis Tugvermunslaiwy B hominis
wo" UfFmmaiugiquivees 8. homins Twhamuwuhl g8 subciass fiflrdaouss
figyay 2 subclass i 1gG1 us: IgG2 lan 1gG2 ewnepnnzAuldlag virus, bacters, foxin, Ua:
protozoa rﬁnﬁu-} usivuin 1962 Smuruwizinnds 8. heminis uasldmaIniia cross-reactivity
fill E. histolytica SasipurwirBaud £ histolytica senwqulifngTduivldistwfniu B. hominis
whsnnafinges Sinna 1uD107 luswlindudihofiferm e l§iudReung (rmitabie bowsl
syndrome, 18S) wuiThiflwdududty medado £ histolyics 108™ 1gG2 antibodies FuWud
fuTsAireSuTna) carbohydrate antigens 389 B. hominis ﬂﬁ'mnamﬁauﬂﬂauﬂ*imu‘liniu
ﬂ‘ﬂ";u#ﬂmm:dﬂiﬂuiﬂnﬂnﬂ (Iritable bowel syndrome, 1BS) 1Wiutndaiuwuawizimiy
w1 B hominis 3 wnuelUudaus carbohydrate antigens dnanasmisuazgnarianuBnumly
issues MTIAD 1962 ua: carbohydrate antigens 989 8. hominis nmﬂﬁi’uﬁmﬁﬁaﬁw:nﬂu
Uffrftumonemmussyinfaulsniasusantl 83 Gravell (1881) T T Iy O T
et toxic allergic reaction 83 8. hominis wazEtveailuemingliifinemriustula
athanibaluauldngudiaofifiovnad#uffistng (itable bowel syndrome. 18S) Fedududaos
fnfinendaly

K
L
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vinmTei - 2 uarnaﬁdinnmn'qwmfmhhﬂﬂu‘luﬂ'ﬂmni‘umnﬂiﬂﬁuﬁﬁnﬂni
(tmitable bowel syndrome, (BS) flgldnImTISuuNdIg 194 Homatest, simple saiine smear.
Formalin ether method, Culture for B. hominis, Trichrome stain, modified trichrome, modified AFB
diudu wuihimanTe 8. hominis #p simple saline smear (NSS) Rileuls (sensitivity) tRpawe
e lafimuideld Formalin-ether method Tiwuisswrivmy 8 hominis (fui usidoliSE culure
vethlo sensitivity (Aindlu wematinwlSnnTe NSS wis culture (combination) sz l¥nmemey
flotu mfineidonfilane 3o lihmamaney 166 antbodies do & hominis antigen
1ﬁumnﬁr1mumunzquﬁi’uﬂﬁ1ﬁ'n @3 Hussain (1887) T WhnmwTI  IgG2  subclass
anibodies +io 8. hominis 1 antibodies ({u antibodies #a antigens 15 protein wat carbohydrate
antigens 484 B. hominis Aswuhmaanyewyldiduvafunmens parssie lugens: uas
muiiughonguainrédldudlaln® (iritable bowsl syndrome, 1BS) WA MMIANEATIIL
hualfituAmiu Giacometti or al. 1999 S3ldiflna simple smear Wa: jodine stain FwiuRTIIN
B. hominis Iuguaa: Tauld low-power (x10) uss high-power (x40) 4amw§’ﬁ'uﬁ'lﬁ’lmﬁnmtiu
Wi etalafimuny culture 8. hominis eI R DWEmUN IR T YRR BImMTHE R Al
uan wmnsanedidomuinlAflsiindaeveskinsounauflonyitinds 8 hominis infection 18
indudsaldwmeiThuiu wnzwnmlunguanugufiwiiin iy Formalinether  method
fimrliwuluwnefidaldnts culture seRTIeny B bominis wnndnsle simple smear (Jlufu
Wdthunduansinladudafining (imitable bowel syndrome, 1BS) 328¥19WY B, hominis #3035
Formalin-ether method InfiRuaAUSH simple smear |

WRITINMINTIANY B hominis Iudienduenmdldludfiednd  (mitsble  bows!
syndrome. 1BS) uﬂz'lunqnmuqu nnuﬁi"uﬁﬂ*mn'[ﬂ'mﬁuﬂmmmm:hﬁu B. hominis Ao
mefronidazole TWIRTUR: 1200 mg Teusiams 7 T4 WDW regimen ARl UM ™ wudilu

Sk

|
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glsnfuemyinlaiudafeuni (ritable bowsl syndrome, IBS) $ww & Tomunmninm
8. hominis Timinaldifins 2 T dmdn & nedimmawy B hominis Twwneilundguriunuf
ATIONL B. hominis g% metronidazole TWIRTUAE 1200 mg TetiaEn 7 Su wudarely
wu B hominis ey enSuudirudiaondueimsdlafiumaliang (ritebie bowel syndrome,
I18S) fiunguAiuAy wanshafuedwiitomdymianfii (Chi's square = 673, p= 0,014, Fishers
exact lest) Lﬂ&ﬁwmmz‘:’nﬂmﬁnmmmﬁnq::qﬁ'wﬂﬁmfhirlﬂuﬁﬁnﬂni (Irritable bowel
syndrome, IBS) #a B. hominis #3817 metronidazole WU h I rTinlfidssionss 25 Turned
BRTITTIN®Y B. hominis wWiswaluauln@esduiones 100 umalfifwirlwdilwnduensi
fludiAnin@ (imitable bowel syndrome, IBS) fisTiewy B hominis welinmausussom (@eu)
fifeusnumnenssnaunRzan Mnnﬂnmnﬁmdnmmnﬂ'lﬁ‘: B. hominis usiflumingues
niudihenguatndldfudian® (mieble bowsl syndrome, 1BS) I8 U B. hominis e
auwiiugiaenguevnsdin lddudafnung (imitable bowel syndrome, 18S) 1#laehammmasmdld
aszllenummiuiiunsfiedo 8. hominis Tnumsen humoral Immune response’” athalafieny
eilflumrine 8 hominis swsiifshiariliienfnelundildowanld vrenfine
o smomn nefuniu wssnoe rnewimldn metonidazole TwIRus: 1200 mg
Wwamy 7 9w Ddenmmwinfona: 684 wiiu™" uﬁﬁ'nhm*rﬁﬁmnmwwaqmnni_u
amrrrilEusafaUng (Iritable bowsl syndroma, 1BS) fimidlo B. hominis (Rusianas 25 WiTiu
usmehnyiflsdouazmsinsm@ads 8 hominie woewheg hwlihonduemeiliud

Fein@ {imtable bowsl syndrome. 188) FulludanhetsesiBasfid iwvneiwd B homins 1018

dumingliiiaemd lddudAntng (imitable bowsl syndrome, IBS) Uk B. hominis fienees

ﬁﬂlﬁﬁﬂ'xummﬁﬁnmm-; diarrhea 47314
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Dhear Dr. Anchalee,

We are pleased to acknowledge receipt of your abstract entitled “The study of asseciation of
irritable bowel syndrome “‘51"“‘ parasitic infections”. It has been accepted for pester
presentation al the upcoming 4™ Seminar on Food- and Water-Bome Parasitic Zoonoses and
the Joint International Tropical Medicine Meeting 2003, 2-4 December 2003 at the Siam City
Hotel, Bangkok, Thailand.

The poster presentation session will tike place in front of the exhibition area. The rectangular
poster board surface area for each presenter is 100 cm wide x 250 em high. The guidelines for
preparing a poster are attached.
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If you have any questions regarding your presentation, please contact the Poster Presentation
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Lookmg forward to your presentation at the Meeting,
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Mo, FBPZ - JITMM 2003/5C 4Lo
11 November 2003
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whiich your presentation(s) has been sflocated

You are requested to pul your poster(s) up at 8:00 hr. on the dale allocated The poster(s) should be
taken down before 18:30 hr. on 2 Dec. 03, or 13:30 hr. on 4 Dec. 03. If they are not removed, the
Poster Fresentation Subcommities will take them dewn. In the latter case, we regret that no
responsibility for demage or loss will be able to be taken.

Thank you very much for your cooperation and contribution o the Meeting,

Sincerely yours,
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Secretary, Scientific Subcommittes, 4™ FBPZ and JITMM 2003

Tel/Fax, +66 (0) 2643 5578 e-mail: impwwimahidolac.th
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Abatract
Imtable bowel syndrome (IBS) is a functional bowel disorder in which sbdominal pain is

associated with a defect or a change in bowel habit. Subtle inflammation, especially after
‘infectious enteritis, has been sometimes suspected as one mechanism of pathogenesis. This
research aims (1) to evaluate the prevalence of parasitic infections and the possible association of
IBS and parasitic infection and (2) to determine the appropriate laboratory method for stool
examination of [BS patients. Fifty-nine IBS patients were recruited using symptom-based criteria
(Rome Criteria [I) with the absence of intestinal parasitic infection by direct smear method. Stool
sarples of individual patient were examined using 7 methods, i.e. examination for stool occult
blood, simple saline smear method, formalin-ether technique, culture for Blastocystis hominis,
modified trichrome stain, modified Ziehl-Neelsen method and trichrome stain for parasitic and
bacterial infections. Of the 59 patients, stool samples of 13 patients (22.1%) were positive for
parasitic infections, These were B. hominis (13.6%), Strongyloides stercoralis larvae {1.7%),
Giardia lamblia cysts {1.7%) and non-pathogenic protozoa, i.e. Endolimax nana cysts (5.1%).

The prevalence rate of 8. hominis infection in this study was lower than those of former reports




% The prevalence rte of parasitic infections in the conirol group (20%) was not statistically
different from that of the patients. In the control group, B. hominis infection also predominated
{12%), while hookworm infection was found in 8%. The culture method for &, hominis is more
sensitive than the direct (simple) stool smear method, which is the routine diagnostic method in
mast laboratories. Therefore, in suspected cases of B. hominis infection, stoo] examination

should include the culture method.
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Introduction

Irritable bowel syndrome (IBS) is defined as “a functional bowel disorder in which
abdominal pain is associated with defecation or a change in bowel habit with features of
disordered defecation and distention” (Drossman e al., 1999). The consensus definition and
criteria for [BS have been formalized in the “Rome criteria™ which are based on the Manning
criteria (Manning er o/, 1978). The overall prevalence rate is similar {(epproximately 10%) in
most industrialized countries (Camilleri, 2001 ). The illness has a large economic impact on
health care use, and indirect costs, chiefly through absenteeism. IBS is a bio-psychosocial
disorder in which three major mechanisms interact; psychosocial factors, altered motility, and/or
heightened sensory function of the intestine (Thompson et al., 1989; Camilleri and Prather, 1992;
Drossman e al., 1997, Camilleri and Choi, 1997; Thompson ef al., 1999). Subtle inflammatory
changes suggest a role for inflammation, especially after infectious enteritis. An infectious origin
has been suspected but has not yet been proven. Bacteria, protozoa, and helminths have come
under scrutiny, and recent attention has been focused on the alteration of the intestinal ecosystem
as a possible pathogenetic cofactor (McKendrick and Read, 1994; Agreus ef al., 1995; Lembo e
al., 1996; Barbara ef al., 1997; Sinha e al., 1997). Studies have been in progress for many years
to determine whether the so-called “non-pathogenic” intestinal protozoa, such as Entamoeba
spp.(Sinha e al., 1997), Giardia lamblia (D" Anchino et al, 2002), and B. hominis (Giacometti et
al., 1999) might have a role in some pathologic conditions involving the gastrointestinal tract
(Boreham er al., 1996; Morgan ef al., 1996; Hussain et al., 1997). The geographic distribution of

B. hominis appears to be global, with infections common in tropical, subtropical, and developing

countries (Tan ef al., 2002). In general, studies from developed countries report approximately s
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1.5-10% overall prevalence of B. hominis (Guignard et al., 2000; Jensen er al., 2000; Tasova ef
al., 2000; Herwaldt et al., 2001; Kaneda ef al., 2001), However, reporis of prevalence and the
importance of the protozoan, B. hominis, as an intestinal pathogen in IBS have been scarce,
especially in Thailand. Therefore, to explore a possible link between B. hominis infection and

IBS, its prevalence among individuals with gastrointestinal symptoms of IBS was investigated.

Materials and Methods

The study was performed with a cohort of 59 patients {27 male; 32 female), with 25
normal subjects serving as controls. Thai volunteers who attended the Out-patient Department-
General Practice Sections of Siriraj Hospital and Ramathibodi Hospital, Bangkok, for a physical
check-up, were investigated. They all visited the clinic voluntarily, and were diagnosed by
physical and biochemical laboratory examination for the inclusion criteria As Rome Criteria IL.
The exclusion criteria were as follows: IBS patients with red flags, and chronic diseases such as
diabetic mellitus, coronary heart diseases, etc. Clinical and epidemiological data sbout each
subject were obtained using standardized questionnaires. The questions covered health status,
presence of gastrointestinal symptoms, previous parasitic infections, personal hygiene, drug
intake, weight loss, and contact with animals. Based on the clinical data, sccording to the Rome
Il diagnostic criteria, the patients were diagnosed with [BS. All individuals were asked 1o
provide one stool sample in a disposable stool box for analysis. Samples were sent to the
Department of Parasitology, Faculty of Medicine Siriraj Hospital, Mahidol University for B.
hominis determination. Then the sample was smeared into a semitransparent focal membrane on

the surface of a glass slide. Then the smears were determined under a microscope with fresh

normal saline solution and iodine solution for the presence of parasites. Trichrome, modified



l trichrame and acid fast staining were done after the smears had dried naturally. The stained
;i smears were examined under a microscope. The shape and size of B. hominis, including other
| : parasitic infections, were observed. Aliquots of all stool e semples wers individually inoculated
| I H into monophasic medium for culture of B. hominis. If a case were positive for B, hominis, both
L [BS and control were treated with 1200 mg metronidazole for 7 days, and stool examinations
l-‘: were re-investigated for B, hominis.
I ' The study protocol was approved by the Ethics Committee of the Faculty of Medicine
i Siriraj Hospital, Mahidol University, No.216/2002 and Ethic Clearance Committoe on Human
I Rights Related to Researches Involving Human Subjects, Faculty of Medicine, Ramathibdi
| l] Hospital, Mahidol University, No. 0180/2003(T). The informed consent was obtained from each
participant.
Results

The prevalence of B. hominis in both IBS and control subjects is shown in Table 1. Eight

out of 59 subjects ( 13.6%) were found positive for . hominis among the [BS patients while in

the control group 12.0% (2 out of 25) were positive. Stool examination of IBS paticnts found 5.1,
1.7, and 1.7% of the non-pathogenic protozoa (Endolimax nana), Strongyloides stercolaris, and
Giardia lamblia, respectively. Using different methods to determine B. hominis and other
parasites, culture method was found more sensitive than the other methods (Table 2).

To examine whether B, hominis infections in [BS and controls were different, both 1BS

and control cases positive for B. hominis were treated with 1200 mg of metronidazole for 7 days

and the stool examinations re-investigated for B. haminis, The results showed that 8. hominis

N
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infection in IBS could not be fully cured using the standard treatment (1200 mg of metronidazole

for 7 days),
% The result of this study showed that B, hominis infection in the IBS was high, but not
: I | statistically significantly different fram 8. hominis infection in the control subjects (Table 1).
Ia This result was inconsistent with the report by Giacometti et al. (1999), who found that B,

hominis infection in IBS was 11.1%, compared with 6.1% in non-IBS patients (Giacometti ef al.,

-
Lo

1999). It has been reported that the positive rates of B, hominis infection in stools taken from

patients with diarrhea living in urban and in rural areas were 7.5% (17/226) and 3.95% 77T,

[T

respectively, compared with the positive rate of B. hominis infection in stools of healthy people,
which was only 0.67% (2/300) (Wang et al., 2002). These data supported the supposition that 5.
hominis infection was associated with diarrhea. Parasitic infection in IBS seemed to be
significantly more likely than in control subjects. Although our finding did not show any
statistically significant difference between B. hominis infection in IBS and control subjects, the

higher percentage of B. hominis infection in IBS compared with B. hominis infection in the

| o

controls might corroborate an association between B. hominis infection and 1BS. Nevertheless, B.

haminis infection may be a more likely indicator of intcstinal dysfunction or resident intestinal

.
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flora disorders. It has been suggested that an intestinal tract that is abnormal for any reason may
provide conditions suitable for the proliferation of 8. hominis (Udkow and Markell, 1993: Neal
el al, 1997),

Individuals whose stool specimens contained 5. hominis were further investigated and

given the standard treatment of metronidazole (1200 mg/day for 7 days). Up to 10% of IBS cases

B




could not be successfully treated and B. hominis infection remained (Figure 1). It may be
concluded that 8. hominis infection in [BS might develop resistance. It has been reported that
IBS might decrease the humoral immune response (Chen et al,, 1987) and cellular immune
function in B. hominis infection (Kaneda et al., 2000 Long er al., 2001; Nasirudeen er al.,
2001;Tan er al,, 2001). The level of CDy", CDy" and CDy*/CDy* decreased in B, hominis-infected
individuals, CD" was normal (Wang et al., 2002). Compared with the B. hominis-negative
group, the difference was significant (p<0.05). Recent advances in B. hominis research found
that, in subjects suffering from immunodepression, 8. hominis showed a significant association
with gastrointestinal symptoms (Germani er al,, 1998; Ghosh et al., 1998; Mathewson et al.,
1998; Amenta et al,, 1999; Cimerman ef al., 1999; Menon er af., 1999; Li, 2000; Prasad et af,,
2000; Wilcox, 2000; Lebbad er al., 2001) , and that 8. hominis infection was related to host
eellular immune function. This may be the reason for the drug resistance of B, hominis in [BS. In r
conclusion, B. hominis should be kept in mind by parasitologists and physicians when dealing
with patients with diarrhea and IBS. B. hominis has long been described as a non-pathogenic
protozosn parasite, until recently, when claims have been made that it can result in pathogenic

conditions (Cirioni er al., 1999; Koutsavlis ef al., 2001; Waring and Reed, 2001}, On the other

hand, it is possible that a subgroup of B. hominis could be pathogenic in some patients. Recent
studies have identified two variants of this organism, on the basis of different polypeptide

patterns and DNA nucleotide sequences (Kukoschke and Muller, 1991: Keystone, 1995). Further

research into B, hominis infection, especially in IBS, should be conducted to elucidate this issue.
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Table 1 Prevalence of parasitic infections in irritable bowel syndrome (IBS) and

control subjects
IBS Control value

Parasite & Protozoa (N=59) (N =25) P
B. hominis 13.6 % 12.0% 0.87
(vacuolated form) (8/59) (3/25)
Non-pathogenic protozoa 5.1 % - -
(Endolimax nana cyst) (3/59)
Strongyloides stercoralis 1.7 % . A
Rhabditiform larva {(1/59)
Hookworm egg s 8.0 % -

(2/25)
Giardia lamblia cyst 1.7 % - .

(1/59)
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Table 2. Prevalence of parasitic infections in irritable bowel syndrome (IBS) using
different examination methods

Hematest Direct Formalin  Cultare  Trichrome  Modified . Modifed
smear  -piher for ELTE irichrome wcid-fasi  Total
method 8. homiinis sitain Elan
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Figure | Prevalence of B. hominis in IBS and control before and after
metronidazole treatment (1200 mg/day for 7 day)
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