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Prevalence of Cryptosporidium and Giardia in Kwan Phayao Lake,

Phayao Province, Thailand Using Microscopic Technique Comparing

Direct Wet Mount, Temporary Stain, and Permanent Stain

Touchchapol Mataradchakul Kritpaphat Tantiamornkul

ABSTRACT

Cryptosporidium spp. and Giardia spp.
are intestinal protozoa contaminating food,
water, and natural water resources worldwide
especially among children under 5 years age
leading to death with diarrheal disease. The
present study aimed to determine the prevalence
of Cryptosporidium spp. and Giardia spp. in
70 water samples from Kwan Phayao Lake
and compare protozoa detection using different
staining and standard microscopic methods.
The positive results in detecting Crypto-
sporidium spp. oocysts and Giardia spp.
cysts were 52.86% (37/70) and 21.43% (15/70),
respectively. The microscopic identification
with DMSO stain was the most efficient for

Cryptosporidium spp. oocysts while Trichrome
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stain was the most efficient for Giardia spp.
cysts, 42.86% (30/70) and 20% (14/70),
respectively. The concordance of Crypto-
sporidium spp. detection under microscope
was fair among the three staining methods
(Kappa coefficient = 0.291-0.346) whereas
detecting of Giardia spp. with temporary stain
to permanent stain showed good agreement
(Kappa coefficient = 0.70). The results of this
study could be applied to develop suitable

techniques of protozoa detection to survey

water source infection.

Keywords: Cryptosporidium, Giardia,
microscope, Kwan Phayao Lake,

Phayao Province

Article info: Received August 28, 2018; Revised October 4, 2018; Accepted October 5, 2018.

Correspondence: Kritpaphat Tantiamornkul, Division of Microbiology and Parasitology, School of Medical

Sciences, University of Phayao, Phayao, 56000. THAILAND. E-mail: kritpaphat@hotmail.com

* Division of Microbiology and Parasitology, School of Medical Sciences, University of Phayao.



21sa1sa1sIsugurmans Ui 48 adui 3 (n.e.-6.A. 2561)

UNin

asUlnaUa3fan (Cryptosporidium spp.)
wazlnen3idle (Giardia spp) dhilusladhiiendueg
Tuadmlslidnaauuardn s’ sumstuilou
otfingasens Tugeanszesdn iiduognineua?
samdslusssnminsluunssiunaziin aulgsy
Tisleirlasmsualneevnsan thidimstuidouses
Tusladhsceclolofan wacdas daduszushnse’
asulaadedifen uazlne fiie Husmenils
fiddnpedlsngaaszinuatlsaivilmdsdin

fus 2 gadlantuidinergendt 5 I narelsa

Tué’jﬁgﬁﬁuﬁ’uﬂnﬁ%ﬁﬂﬁlﬁmmmsﬁmLﬁﬂﬂ‘m

¥ o '

Juussiasmalidiey snlugnfipfiduiuunndes

q
[

%ﬁﬂﬁLﬁﬂmmiﬁmLﬁﬂ‘guLLiaLLazL%a%’a UYL
\Redinle
nSrunziendunziaarviasuialngl
fusiu 1 Tumewile uazdud 3 sasdseind
LfluLLwdaﬁwﬁﬁwﬁmﬁqmaﬁmﬁ’ﬂwtLmﬁTﬂEﬁu
msgUlna v3lna uazfusouiiviesiiaflsy
ANNTENTDITINTANZLEN® INKANNIATIINDY
LLa:Lﬁhizi’a@mmwﬁﬁammaLﬁmmaaz\fﬂﬁnmu
fowandannail 2 Saniaditng wudn A
tndumeten ogluinast “doalnsar fv
“\doulnunin” Lﬁmﬁﬂuﬁ’ummgm@mmw
uwnaahiofu Tassmasulnajinanyanm
q198un3slundunwsenfifiusunosnn Femany
AUMITUUVENREEN WREUWNINITETDIAUNTE
sadsluslagafinelsanonisumdfiuumsain
wu asulnadeSifenuazlnansidusie
watlanInTiadendasyanssmiidumnatia
shayuazfhumadiainmgulunsasemlusled

indswndonluosfiinie® lasfinstiond

Tumnsnefu 3 wuuvdn q fie F5nstiondatedine
(Direct Wet Mount) Lﬁuﬁﬁm’mﬁ\‘hﬂﬁgﬂﬁammiﬂ
nyvaleledarvavnilaatefiien gusnanla
2110 4-5 lulaswns legldndesqanssmd
sudedad atwegdld e 7-12 lulasues
waclmslwoeed afegnuns 2uia 5-14 lilaswns
2adlnensife feveduanuthunlunsnsnes
fuArRen Bniislaiansnsaiiiuaioizasluses
Tusladnlédaau 35nsfionddnsn (Temporary
Stain) Wuisiiamnsavendalyslasalfusiug
Wushulsznausedasia$emelumassaeuiu
wrazlaiiusceslnslnoesd waridnsdons
0173 (Permanent Stain) Liialifugiudsznay
melumadadwazdun wasviisansotsinila
pasluslafaldwsingrdu 1wy asulaavesifo
THwailadondnunsa (DMSO Stain) Tunstiaa
avhivuenaananlusladadulsemsncluslada
wiaiiianssansonunIsvesiion dnlnensidy
148 Trichrome Stain Wiaipamsvngaauadluslag
w”\‘iaLLﬂﬂﬁﬁﬂTﬂﬂmﬁﬂu{fﬂmﬂiﬁnﬁaagamiﬂﬁ
aadsFenadesiuiudinsfenanideuly
anigaiiosanansaiiaduliednesinisa

o [

¥ @zadnuaziAgnninisnisiiadudu
uiifoRuasdaifefiunnsneiu’®
ﬁaﬁuﬂﬁé’ﬂ%’aauTavﬁnmmﬂ'sm’gnmaaﬂ%ﬂIm
sasiion wazlnendidsluunssinnduneie
Fon¥amzien Wasnnfianwuindendidesons
wulusladasenany waiduwumslunisilesiu
wazALgN TwiemsSouifisuimedaiiugiu
Tunnsnsradinndasqanssmilasnisfiondd
wansineiu sl uivistondiafigaluns

Waunsasamlusladluguindausaly

407



408

ABn1sfn

n93veadeiidunisiTedesisrauuy
MAAAINN (Cross-sectional Study) Wafnm
awgnpasasUlnaUesifon warlnei$ide
TuunaninSuneien Senianzien Useindlng
LaztUSauIsuAINNEDAAdDINUIDIINATIA
mamwﬁaﬂnﬁaoqamﬁmﬂﬂﬁﬁmsﬁauﬁaam\‘hﬂ
matiandihnT waznationdnnas mafiusiagng
fudunsseudiiouiiuian Sofoungenian
w.al. 2561 Tasensddeiilifosiansanasessan
N19338  (Exemption) 289NaY3IUFITNNNIITINY
NANIMNBIABWE L

UsznsuasngunIage

miﬁnwﬂuﬂ%\ﬁﬁlﬁuﬁmEJ'Nmamqu
U3 7 fua sauniiunsien ldun suades
fgruatinuday  AUadulINY  AuATInTuETY
shuatiusu suauadla wazsuauis Taesunn
(?T’JaEhoﬁwmmmngmLﬁm’md"ﬁwmmmﬂqn
Toelimsuswudszanng duinleeldgnsnam

PUIAFIBE N YIS NUAF AR LTz NS°

[Z°a/2PQ]
n=——5—
eZ
Tag n = uUIARIDENY
o = ANNAANAINTBINIAFUAN B

U533 MNANEIAADEY

Z = Confidence Coefficient l#fa1n
AaMNBaiuifvue (1-o) Aseiuanadaiu
Saway 90

P = dadiugiAnisainisnsrany
asulnadesiienuazinenfifislugesou Wity

%ppaz 21 Aau 021

Journal of Public Health Vol.48 No.3 (Sep-Dec 2018)

Q = 1-P = (0.79)
e = ANUNIETULDINITUIENIUAN
YANTUNITATIARANAIALE +10 @28819391N

100 #2980 = 0.1

(1.73)%(0.21)(0.79)
0.1
= 4965

aelfruniegg (n) =

INNITIATUIUVNIUIAFDENT (F NS
Anwnetl sSuaumedeiildtenundszann
50 fBEN WAlaNdasnIMIIUNINTEANY
Tinnduluusasfuasouniumnsien madnen
TuaSsilsslfidandnun 70 fsdhe udaiy
7 MUK 1ABuLNAIREY  wRslHIWRLNULARE
Fua (wil 1) Foil

1. fuaded 10 A9 (3Ws TWN1-10

. fhuathusan 11 fpe (398 2BM1-11

)
)
. shuadutha 10 fvtn (398 3SM1-10)
. fuathuans 10 ApEN (3va 4BS1-10)
)
)

2

3

4

5. suatiugu 10 Mot (3 5BT1-10

6. MuaLNla 16 ey (SWa 6MS1-16

7. FIUAWNAN 3 FpEe (3WE 7TMT1-3)

MSNUAIBENY LAZNSIATENADENS

Fnsfusetierne 70 §egae
IﬁﬂiaUﬂQNﬁd 7 AMURTEUNTIUNLLEN UARZYA
fiAvfiscusving 100-1,500 WA (MWA 1)
(Inuwyafiszazvineiuann iosnidueiiud
ReIMEETR uaziuiifisndonisidnde liaunsn
dnlufudeenadld) uasvinsssydume
GPS @edalauawalatiu Google Map U 181
waran Ui lFdaau ﬁwmﬁmw’mqmmwﬁw

NNNENNLDBIAY A USuaueandlauiazaiy



21sa1sa1sIsugurmans Ui 48 adui 3 (n.e.-6.A. 2561)

Tuti (Dissolved Oxygen: DO) #ie% (pH)
A1N1511IWHAN  (Conductivity) WATUNYA
(Temperature) aglHiA3a9 Multimeter (PCD650)

fusethaihgeas 5 ans Tesifulazin
wasAnAivsdande dfetiaiimesey
vwildsladanelu 1-2 dalas Aviesufiiang

2BM35

2BM4
2BM3
R 2BM2
//2BM1

2BM7 \
2BM8-—§\\ /

KWAN PHAYAO

AULANYIAIEATNITUWANES  NAINLIRBNELEN
fotharnflgianiumisefianmugs 8000 rom
5 wfl ndulaifuaznoulsain 1 Asdans
Tuvaanlulasioundinduung 15 faaans Wushsn
¥ 4 svmzafea Wisldlunmeasasdaly

Community area

! Recreational area
” Animal manure arca

1 o

e
%/W

TWNS
1WN4
IWN3

1WN2
o/_ 1WNI1
6MS15 6MS13
6MS16 \0 6MS 14
6MS12 o
Oﬁ TMT2
L}
0/61\4511 M
V{)MSIU
500 m

Figure 1 The Study Sites for the Detection of Cryptosporidium spp. and Giardia spp. in

Water Samples from Kwan Phayao Lake, Phayao Province.
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Table 1 Physical Parameters of Water from Difference Water Sources in Kwan Phayao Lake,

Phayao Province.

Parameter (Mean)

Sampling

Temp. Cond. pH DO

site

(°c) (ns/cm) (mg/L)
1WN (10) 29.06 163.06 8.23 514
2BM (11) 29.92 143.01 8.20 6.48
3SM (10) 28.82 147.91 8.21 5.55
4BS (10) 28.59 167.57 8.28 6.18
5BT (10) 29.06 168.09 8.31 6.23
6MS (16) 30.36 178.72 8.31 7.04
7MT (3) 28.90 155.63 8.33 4.20
Total 70 29.38 162.37 8.26 6.11

Note: Temp.; Temperature, Cond.; Conductivity, pH; Potential of Hydrogen ion, DO; Dissolved
411

oxygen I

Table 2 Detection Rates of Cryptosporidium spp. and Giardia spp. by Microscopic Techniques

from Difference Water Sources in Kwan Phayao Lake, Phayao Province.

Cryptosporidium spp. Giardia spp.
Sampling site Direct wet Temporary DMSO Direct wet Temporary Trichrome
(Total) mount stain stain mount stain stain
P (%) P (%) P (%) P (%) P (%) P (%)
1WN (10) 3 (30) 2 (20) 4 (40) 1 (10) 2 (20) 3 (30)
2BM (11) 4 (36.36) 2 (18.18) 7 (63.64) 1 (9.09) 1 (9.09) 2 (18.18)
3SM (10) 3 (30) 2 (20) 7 (70) 1(10) 2 (20) 3 (30)
4BS (10) 2 (20) 0 (0) 4 (40) 0 (0) 0 (0) 0 (0)
5BT (10) 3 (30) 2 (20) 1 (10) 0 (0) 1 (10) 1 (10)
B6MS (16) 5 (31.25) 2 (12.50) 7 (43.75) 3 (18.75) 4 (25) 5 (31.25)
7MT (3) 0 (0) 0 (0) 0 (0) 0(©) 0 (0) 0 (0)

Total 70 20 (2857) 10 (1429) 30 (42.86) 6 (857) 10 (1429) 14 (20)

Note: P (%); Positive samples (Percentage of positive samples)
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Table 3 Statistical Analysis of Concordance of Three Stains for Cryptosporidium spp.

Direct wet mount vs.

Temporary stain

Direct wet mount vs. Temporary stain vs.

Permanent stain Permanent stain

Positive Negative Total Positive Negative Total Positive Negative Total
Positive 7 12 19 13 7 20 9 1 10
Negative 3 48 51 16 34 50 21 39 60
Total 10 60 70 29 41 70 30 40 70
Concordance of results;
Percentage[%]/number of 78.57 55 67.14 47 68.57 48
samples
Kappa coefficient 0.35 0.29 0.30
Sensitivity % 70 44.83 30
Specificity % 80 82.93 97.50
Positive likelihood ratio 3.50 2.63 12
Negative likelihood ratio 0.38 0.67 0.72
Conclusion The strength of agreement The strength of agreement The strength of agreement

is considered to be fair.

is considered to be fair.

is considered to be fair.

Note: Kappa coefficient; Strange of agreement (<0.00 Poor, 0.00-0.20 Slight, 0.21-0.40 Fair,
0.41-0.60 Moderate, 0.61-0.80 Good, 0.81-1.00 Almost perfected)
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Table 4 Statistical Analysis of Concordance of Three Stains for Giardia spp.

Direct wet mount vs.

Temporary stain

Direct wet mount vs. Temporary stain vs.

Permanent stain Permanent stain

Positive Negative Total Positive Negative Total Positive Negative Total
Positive 5 1 6 6 0 6 9 1 10
Negative 5 59 64 8 56 64 5 55 60
Total 10 60 70 14 56 70 14 56 70
Concordance of results;
Percentage[%]/number of 91.43 64 88.57 62 91.43 64
samples
Kappa coefficient 0.58 0.55 0.70
Sensitivity 50 42.86 64.29
Specificity 98.33 100 98.21
Positive likelihood ratio 30 Infinity 36
Negative likelihood ratio 0.51 0.55 0.36

Conclusion
is considered to be

moderate.

The strength of agreement

The strength of agreement The strength of agreement

is considered to be is considered to be good.

moderate.

Note: Kappa coefficient; Strange of agreement (<0.00 Poor, 0.00-0.20 Slight, 0.21-0.40 Fair,
0.41-0.60 Moderate, 0.61-0.80 Good, 0.81-1.00 Almost perfected)
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