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aAHANA ehEsd ¥ E(Giardia lamblia) A ~E
Ay el 7t

AAA T AN e S A FTdal

EHE -

A )

AN AFFe dAAALE L2250 den 2 7&'
dES It ot Aol 2t A o] H]Fhed
o A gl 948 At g A4 tﬁ?‘
=& Aoz 4ax 9o (Faust, 1930; Petersen, 1972).
A2 dEL A Ad At dAAIHA ANA
= Y9 %% Giardia lamblia= F3 2% AAAsE
Ao dHzler AEFEY WA vhfze] glof

A x wledt FAE Rolx It (FE, 1963).

Giardia lambliat= W, &2 53t (Brady & Wolfe,
1974; Craun, 1979) & A}&ol A A& 2 2 (Keystone
et al., 1978) A£E7 AFRA=EH, A4 o FF
Aol Agx ot &35 Ao & A A} (Brodsky et al.,
1974), Z<Aol (Antia et al., 1966; Ament & Rubin,
1972; Ament, 1972; Notis, 1972; Wright et al., 1977;
Wright, 1980) %< ZA1& 2olw 53] Lolo] oA
HEZ wob A RAEAL Hx gloh(Palmer,
1977).

Giardia lamblia®] R
2FAA T Ax

2 ARG Aol A A

ExEsddysAegony 7]’
F3bd], Ao &g At Aol 28 Az 24
Aol g FH ¥ 5 ol Lol wol(Kamath & Murugasu,
1974) R A A 54 ol E= 2 Qv AHAA = A
% ub] (direct saline wet mount; simple direct smear),
ZHakoled BB (zine sulfate floatation; Faust ez al.,
1939), Z3}A ¢4 X449 (brine floatation technique;
Willis, 1921), Zzz=al—olel 3 A9 (formalin-ether
sedimentation; Ritchie, 1948) o] A& 5z ¢ o},
A e 5, A5e 2y, A2E W Zo EF3
A, AR AAAZ(KEE : accuracy) (Scholten,
1972; Danciger & Lopez, 1975; Healy, 1979) 2 2 A+
7173 84 (Jeffery, 1960; Jeffery & Harrison, 1963)
o wet FAEd BE AHolE Helm o oA
7AtA adAqq AEFGEs Ax2E wEy EBFHA
(Tsuchiya, 1931; Moore et al., 1969) 2. & ¢l&F 7 A}
717 4 B g @ AFE vl FI A A

ﬁﬁné * §*E$

datA B ATE G lambliad T 7124 Az
A G. lambliad AZ&we AR ste] msbdozm

B2y AreEE AZ2FT F 9= g4 3 A2 2o
= 94 ﬂ*ﬂ Agstelol & Al Fe A 1AL
Ax2d AT Festel folg A%E FAd 2
s vol o

HENE o wy

1. HAA 2 @ A5y OO0 2844 75
=

2. qR(EH)+=H ¥ DT A BCEAHA 27,26,
22)e 2 o]l AFS 109z i, BL& 447t
Aoz 108, C¥FL 249z4 (el E4e) oz 1084
Byl & Faoay 2 H 33t SAF(sodium acetate-acetic
AN 5mld A ot

acid-formalin)

SAFzA4®  Sodium acetate 153gm (1.5%)
Acetic acid, glacial 20ml (2.0%)

Formalin 40m{ (1.6%)

FHT 925m! (94.9%)

3. HAYHY  SAFEdd mAgA7 £ F Fol
Azo] A& € 2,000 r.p.m. 1%7F YA F SAFL
< da gg AAE WA 3FEId AAdEwEH, 2
aza-de AP MGL) & Faketd F-fol AHg

1) 3 4 =24 (direct fecal smear technique)

2zl HAAE Az Sl oA 2%
jodine &%z} & sl 100W] =+ 4309 & cystE
sl et

2) Ezurgl o8] X2 (formalin-ether sedimenta-
tion technique, MGL)

2w Aol 10% Tz 10miE 78 ¥ 3mle
ether® ¥ 7 z¥vAE #& o5 FA 20~30x7
AEE F 2~387 2,000 r.pm o2 LA st A&
o waz AL 2% iodinext EF AA BRI .

3) FAtetd 2$ (zine sulfate floatation technique)



FHAAE 5ml A deo] 33% ZnSO4(w)
LI®E 2~3ml Y= & & F & 84 & A4
HAA A F 2,500 r.p.m. oz 187 93519,
g A el A wire loopE L—’;i Z 2~33) ulA
ol = ¢ ol A iodinem T Fste] 7 A st o}

4. EHEAH A

Sawitz 3 Faust (1942)7} &7 7 & ol A ol
438k 29 FAo 98] AR A& E(true efficiency)
7 o] & o] &% wEA A wE 4 AEHEL A

afy o o o

3t vt
P=E,[1-(1—p)%]
#: true efficiency
E,; observed efficiency(No. of positive/No. of
sample)
Expected rate=1—(1—p)"
p; true efficiency
n; number of test

ysAY

1. o8 3 gy e ZHEE
*117}71 W oz 1056 2 AW
ol zZd el 60%9 ¥

& AA A
&

AA oz 45 FAEFL BY
ok, dgd g2 E o, 2~44 T Slo] 88.5%= 13
L dAEFT B om ~24 T A 59.3%EA
HA 2 403k Ay Tel A 4ol A < PT 27.3%¢l

¥ 92} (p<C0. 05).
2 L 57.6%9 61.9%=2 Fg A
z 2 9 o} (Table 1).
2. HAlgd 2 YMHES HI
U] 3

1007 ) A 244 S HlF A A 219

2 19674 & AAE v AAESYPAAE ¥4 994
(51%), z2wed-o9 WA (o]sk MGLY el =t 7%
Pl AE %4 974 (50%) 2 FAtetd 54 (o] 3t
ZnSO, HfHolet 7| el e FA 684 (35%) =
A A =¥ 3} MGLH o] ZnSOy H-FH el vl 8] 9 atAl
=gkt (Table 2) (p<{0.05). =& AA <dFfof 755
2.2 103 AHE 2 65409 Ew oz MGLHE
ZnSOy H-fr & vl 2 vt FA = 24 176(26.9%),
132(20.2%) 2 9% ol & & ¢ AU (p<0.05).
d9 2 F2% 510 BHeow Az s MGLY
£ Wl ZE u} 2t 16(31.4%), 14(27.5%) =% F93
Aol g B 4 gk

@9 7 A4 Be F4E F4e 2o A
of Wil AMG 244749 T s AAY o AAF A
AR AR dASE AL AY F4A AT 6l
(25.1%), A¥- 374 39 138(66.6%) = 25 19974

Table 1. Prevalence of Giardia lamblia
by sex and age

No.

No. L Positive
A S
B ge ex B Exam. 7 P(ESDI/?)VE! - rate

0~2 M 5 3(60.0) 59.3
F 22 13(59. 1)

2~4 M 15 13(86.7) 88.5
F 11 10(90. 1)

4~8 M 13 3(23.1) 27.3
F 9 3(30.0)

Total M 33 19(57. 6) 60.0
F 42 26(61.9)

* Significant differences between each group were
observed (p<0.05).

Table 2. Observed efficiencies of individual techniques and of their combinations in detecting G.

lamblia cysts from fecal specimens

No. specimen

No. individuals No. sample Observed* True**
positive by one or from these Technique found positive efficiency efficiency
more of the techni- positive (Eo)
ques

AFEE 99 0.51 0.50

B 97 0.50 0.49

C 68 0.35 0.31

21 196 A+B 106 0.54 0.53
B+C 101 0.52 0.51

C+A 101 0.52 0.51

A+B+C 106 0.54 0.53

*F,: No. positive specimen/No. sample
*p 1 p=Eo[1—(1—2)%]
HEK A
B: Formalin-ether centrifugation technique
C: Zinc sulfate floatation technique

Direct smear method after filtration of preserved samples



Table 3. Results in detecting G. lamblia cysts from
feces by techniques; direct smear tech-
nique, MGL sedimentation technique, ZnSO;
floatation technique

Techniques
Number of

Direct MGL ZnSOy specimens
smear

+ + + 61

- - — 138

+ + - 29

- + + 2

+ — + 4

+ - - 5

— + - 5

- - + 0

*Total number of specimens tested: 244 -

(8lL.6%) ot F 7tA wdl e A#st dA ke AL 45
M(18.4%)d o5, ° FelM A==y MGLY &
2971 (64. 42) 2 & 7 =29 7} ZnSO, %244 94, ZnSO,
B9 5k MGLY 7ellell w8 G ebA &gk (Table
3 (p<0.05). AR How FrAA G I T A4S
e & AW 106700 vhal <& =ubw st MGLY
L2 106(100%), ZnSOu %4 7 A4 ==y 2 MGL
Wk ZnSO, F%40) 101(95.2%)2 ¥ Folsk sl
}(Table 2, 3).
3. AMglH ME SHES HI

1027 o2 103 A HE 244708 B L Aolx W
Woz g date A7 53 bk vl 18] A Ael A
B AA 5 52.2%, MGLY 51.2%, ZnSO, H-44
°]-35.8%4A o, AT Fotd g} FPER F
7heled 38 AAbe A= A4 80.5%, 83.2%, 67.9%,
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Table 4. True efficiencies in # examinations by means
of techniques; direct smear, MGL sedimen-
tation and ZnSO, techniques

No. examination

by different day Direct MGL  Floatation
1 52,2 51.2 35.8
2 73.8 71.5 56. 3
3 80.5 83.2 67.9
4 90. 1 89. 4 74.2
5 92.8 94.3 7.

53] ZAAel A= 92.8%, 94.3% R 77.1%% ZnSO,
Fiol vhE F el wa R stA okt (Table
4) (p<<0. 05).

E8 Sawitz 9 Faust (1942)7 w1 B-A A4S E3 9
Zol A&sv FEE AT F4 1-Q—p)d @
ol Aot wmF Wi 35 AAA AR FHEL A7
80.5%, 83.2%, 67.9%, ol &A= 88%, 87%, 67%
2, 58 AAA AA FAEL 92.8%, 94.3%, 77.1%
of w3 o] EFXNE 97%, 97%, 84%= A ALy}
MGLY & o] &x 9 F9% Ael7l g2 ZnSO%-
2 o] EA o] wig 53 AALA AA kA Fo] ok
}(Table 4,5 2 Fig. 1).

4. HH2A G2 LHES HD

g il 103 A £ 24405 MGLY o2 A
Abste] miad, Aol 2744 o AW A FHEFL A
8 v 28] ZAAA =9 AW A 69.3%, AdE
A A 72.2%, 3APA o AW A4S 73.2%
Ao 3 ANAANE 27 80.2%, 84.7%, 84.7%=
ol Al AR Adol} 29 Aoz YR
A7 FAFe] F% L 4 F Aoy #9%

ol B 4= gl 9 wh(Table 6).

Table 5. Expected recovery rates of G. lamblia cyst from feces utilizing individual

technique and their combinations

Proportion of infected children one may expect to discover by respective

Techniques True number (n) of examinations: 1—(1—p)*
efficiencies
1 2 3 4 5
A¥ 0.50 0.50 0.75 0. 88 0.94 0.97
B** 0.49 0.49 0.74 0.87 0.93 0.97
CHxx 0.31 0.31 0.52 0.67 0.77 0.84
A+B 0.53 0.53 0.78 0.90 0.95 0.98
B+C 0.51 0.51 0.76 0.88 0.94 0.97
C+A 0.51 0.51 0.76 0.88 0.94 0.97
A+B+C 0.53 0.53 0.78 0.20 0.95 0.98

A* : Direct smear method after filtration of preserved samples

B**  Formalin-ether centrifugation technique
C*¥*: Zinc sulfate floatation technique
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Fig. 1. Comparison of the recovery rate in » exami-
nations between practical and expected pro-

|

Direct smeor MGL

portions
* remarks p.r.: practical rate e.r.: expected rate
MMM Ist exam. E 2nd exam.
V2] 3rd exam. 4th exam.
BE 5th exam.

Table 6. Recovery rates of G. lamblia cysts by
number of MGL sedimentation technique

No. Interval of

Means of Observed posi-
exam. stool collection positivity  tivity/ture
(%) positivity*

(%)

1 every day 39.8 51.2
2 every day 53.9 69. 3
every other day 56. 2 72.2
every 3 days 56.9 73.2
3 every day 62. 4 80.2
every other day 65.9 84.7
every 3 days 65.9 84.7
4 every day 69.7 89.6
every other day 69.5 89.3
5 every day 73.7 94.7
every other day 73.0 93.8

* True positivity: 77.8%
— Stools were collected for 10 days
— Total 21 giardiasis cases were tested
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Giardia lambliae t2het A9 9 #Ad e o
Fstt WAAA oz ¥E5o (Petersen, 1972) 53] 9
AAAdel FEAY & A2 YAAY, Ao}

TE&& FolA 2 HES gdx g (Weiner e al.,

1959; Jeffery, 1960). *&glvtete] A S G. lambliad)
HEE 2.0~11.1% 4o ¥8 (8%, 1963; Chyu et
al., 1965; Cho ez al., 1973; 75, 1984) 104 ©] &)
Aw T~1L2%R B2 ZAgEe ez o 5(Soh
et al., 1961; <, 1971; Bd, 1972).

A= AL AR AR, A7 L dFRd =
2t wheksht aole) Y EL 4~22%2 A9 2~15
%3 vt vt (Cortner, 1959; Healy, 1979). Jeffery 2
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Bemrick(1863) = Aol A AzE w 2o BFi4e
g o] Danciger @ Lopez(1975)= G
of A E dotel M AzE W29 AJA e, F =

e

Wil & 2} (high excretor), #]] Z=}(low excretor) ¥ &

il &2} (mixed excretor) = FH8t¢l e}, ol gk B4

A A o Fo Kamath 3 Murugasu(1974) %= 232 A}k

F4ol"d Ale]ARZARAE stz A BF 240w
A A7 e ALdEgrRs o= FAEL =
|

Aok s+9 o Petersen(1972) = 4] o] %] 7o}
EFA o et st v, ey} o2l A A A te] &
ZzA 40l d g8l 2 2 (Kamath & Murugasu,
1974) HZAAE FEHABZZZo] Ao 27 AL
Zeta v AR, FwiA Al el A
PHE AT 4 fE Ao Bob 2AAL A8t
= % 9l +=4 (Yang & Scholten, 1977),
A 8o Ao gelAE Brooke ¥ Goldman(1949)2-
PV A (polyvinylaleohol) 4 o1&, Sapero @ Lawless
(1953)= MIF(merthiolate-iodine-formalin) =4 &
g AEES Y v dodx Yo, AL Scho-
lten(1972)¢], ¥R Blaggs(1955)0] = w4 ¢ 7)
Astgdeh.  zelvh, 3 Zel Scholten ¥ Yang(1974)
9] SAF(sodium acetate-acetic acid-formalin) =7 o} o]
G. lamblia®] =7 aFA o] dejziz & AH
AR @D ol 4 AzErt GFHe] HYPglel 4
el g9l
ERAANE L o8] dFA e g8 mek - Ao

>

fd 2



2 oled AEAA AUy, TINEF LA
(Willis, 1921), ZnSO; ¥ (Faust et al., 1939,
MGLH (Ritchie, 1948) & wof¥o] 54 o] &=l gl
b de] ol g5z e waH
A&eA A=2E FFL 5 Jov jodine £ g o
|&twl o % & 24 o] of (Healy, 1979).
-3 2 MGLY &

o AR Z Sy

dEgd 4%

9 Nx2E AZd 53 wyoly G. lamblias] A
2E Z &= MGLYol A3 ¢ 7oz U4y3
gl ok (Melvin & Brooke, 1969). zejv} 2 A A&

o A g ZA A uf

wiel Awat AR 2199 ¥ 19640 &
A7 =4 51%, MGLY 50% % ZnSO, ¥4 35%
o FAEE Eo AFEgwdonm MGLY XA &4
Fe A —3—:% 4E F Uses & 654719 EH &

t MGL¥e] 26.9%, ZnSO, Hf9 20.2%<]
G4 HE el ZnSOy HEfo] MGLY 2oy A& F
o] Hglo] okt (p<0.05). ol# 3 A I+ Ritchied
(1952) 9 Carlos 3 Antonio(1977)9 2z} v <3}t

ol Aol AL A A=ES el SlE
& AR Reevst BA% Hn, £
1475 SAdA s 4ee e, 9442 2 &
"’7‘- A A el A= ZnSO,

.200] Hojol e Az
Agde £59 M
7+54 0l 9o 74 %ol go
£ wire loops] = A
Pl wold & u Heta
ok oFA EL ol F 9t
(Faust et al., 1938). ¥ @A ZnSOs /el 2
g kA Fo] e ol fw= SAFn o= old AAE
gl #z & sts4dE AR & gdued e
oz FAxeiok T Aol
Sawitz 3 Faust(1942)o] &&= Al &2l 2wy & A
HES #2722 A E 3744 Wi & o &
|22t FobR g (34229 5 ZnSO0, B4
W ol gshe ol FAES YT du 2 S
2 AgdAR -‘"‘Eﬂﬂ AAYE FAA AL A
| derdsl Ak AAEE ole
E_’—‘sz‘s“_‘.:, =g AEgEHE Helx 9

(Table 2, Table 3).

1o oo oft o
L2 2
Lo

i
oW
—
off o
o -
_ m‘lq
—
4
N
?2
.
-{o(‘

4o ®

o
o 18
o

O

¥
)
N
)
A
e

© f oy
L i
I

r{; o A X

M7 o

_al :10 ox fxﬂ

lo & o 1%

o e 2 oo L
M 2 afu p

A o2 &, ale

4 £

—
O
(9]

r\o

ek
W

il

Arg e wE HAEES 43zl Svensson ¥
Linders(1931)= Fulol A A ub¥ AAf & 4 80%
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AR 81.1%, = AR 04.8%9 FAES Q4
+& sty zEliv oled wiEA A A S vl
25 e 1¢5’“ of wet = 2o el Aol e A
oz A7 L&l ojel e ATE ez FAH o}
T Ao
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FAst e 2% Hustged £ AdAe AR =Ty
o]y} MGLY & o] &3le] zv] B& e 44T £
W& 53 ZAAA 90% o149 FAdEel #AAHG oA
o8& A=E Sawitz ¥ Faust(1942)7 4% &l
ol By Agage wE FEAATHIE
vl =% A 2HE el = gloh(Table 5, Fig. D.

%% Healy(1979) %= 4 649 AAE shE ol
%41 stglont, Eabgel AWz E Ard A
Ad= = oo
ARAAE A2E W&o F4& 437 2
@71 zh el g AMd g o ]

2974 o2 sl vl ag vk 45 S
Aol E AT v e, A97H =E 2
7t °i A Fol Y AW TES Hhe ¥
o 4 g (Table 6).
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A 3097k vl wA g Ztukg
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Evaluation of Gierdia lamblia Detection Method in
Stool Specimens Fixed with SAF Solution

Young-Chang Kim, Jae-Jin Kim and Keun-Tae Lee
Department of Parasitology, Yonsei University College of Medicine

The present study has been designed as a basic study on laboratory diagnosis of giardiasis and to
demonstrate a more effective method for the detection of Giardia lamblia cyst with the inherent
advantages of minimizing both the number of stool examinations required and the interval of stool
collections for estimating the real state of prevalence in the shortest time possible.

There were 3 subject groups of 75 children each currently residing in an orphanage in Gunsan
city, Jeonbuk province from which stool specimens were collected every day, every other day, and
every 3 days. The procedure is as follows: 1) resuspend the fixed sample after fixation with SAF
solution 2) centrifuge the sediment for 1 min. at 2, 000 rpm after straining through gauze into a tube
3) divide the sediment into 3 parts and use them for direct fecal smear, formalin-ether concentration
(MGL) and zinc sulfate(ZnSO,) floatation techniques.

The results are summarized as follows:

1. Overall infection rate after 10 trials showed a 60% positive indication. The positive rate among
children under 4 years old was significantly higher than the rate in children over 4 years old. No
significant difference in rate by sex was observed.

2. The results of examinations by direct fecal smear and MGL techniques appeared more accurate
than that obtained by ZnSO, floatation method as indicated by a higher positive rate. Of all three
methods concerned, combinations of two demonstrated a higher positive rate than that shown by any
one alone.

3. In three consecutive examinations under varying conditions such as different days, the cyst
detection rate by MGL technique indicated 83%. In 5 examinations under the same varying condi-
tions, the indicated rate was 94%.

4. The interval of stool collection proved to be insignificant for the cyst detection rate.

In conclusion, both MGL method and modified fecal direct smear can provide a good cyst detection
rate of G. lamblia provided that more than 3 consecutive examinations of stool under varying condi-
tions are carried out.



