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[Abstract] Objective To understand the contamination status with Giardia lamblia and Cryptospordium
spp- in different sources of water in urban area of Shanghai, by application of two tests including PCR and fluo-
rescence microscopy. Methods The effluent water samples from water plants were collected from 8 districts
and environmental water from 3 districts. The PCR was performed to detect the DNA extracted from the water
samples targeting the triosephosphate isomerase (Tim) gene for Giardia spp. and 18S rRNA gene for Cryp-
tosporidium spp., respectively. The immune-fluorescence microscopy assay (IFA) was performed following Filta-
Max Xpress methods based on procedures described in “The National Standard of Detection for Drinking Water
(GB5750.12-2006)”. The positive rates of detecting contamination with Giardia spp. and Cryptosporidium spp.
were compared. Results A total of 200 water samples were collected. No positive sample was found contami-
nated with Giardia spp. and Cryptosporidium spp. in 48 samples of effluent water from water plants. In water
samples, collected from source water of water plant(62 samples), pool water close to animal farms (25 samples),
outdoor water of sewage treatment plant(29 samples ), swimming pool water(20 samples ), and water of fish pond
in restaurant (16 samples), the general positive rates of Giardia spp. by PCR was 12.5% with 8.1%, 36.0%,
17.2%, 0 and 0, and the general positive rates of Cryptosporidium spp. by PCR was 11.8% with 6.5%, 40.0%,
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13.8%, 0 and 0, in above samples respectively. The general positive rate of Giardia spp. by IFA was 15.1% with

9.7%, 40.0%, 24.1%, 0 and 0, and the general positive rate of Cryptosporidium spp. by IFA was 13.8% with

8.1%, 44.0%, 17.2%, 0 and 0, in above samples respectively. In Kappa test, the identity of two approaches was

good with Kappa=0.75(Kappa=0.83 and 0.79). The positive rates of water samples in PCR and IFA had no sig-

nificantly difference (}*=0.44 and 0.26, P < 0.05). Conclusion The two established approaches, including

PCR and IFA, are feasible to be used in epidemiological survey in urban areas. No parasites were detected in

the effluent water samples from water plants, but the source water of water plant and environmental water were

contaminated with Giardia spp. and Cryptosporidium spp. which need to strengthen the surveillance in future.
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M 25 R IEAT ALK, P<0.05I 22 AT BT 4 8 3L,
T Kappake 3o A TRk M7 29— 50ME | Kap-
pa=0.750 ANy —BUER LS

2 8 B
21 KEEREFR

HORAE BT84 X R AK T K480, R
& RT3 X E I TLE KIS S (6210) . i
IR e K6 (250 ) . TH/KARER) T H K
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Table 1 Detection on Giardia lamblia and Crypiosporidium in water samples

PCR IFA®
. - RRE i IR m BEE e w1
Protozoan Water sources o (i) e () s (1~710L) (I E2hrifi22)
samples N, Positive No. Positive Rages of detection Density
ositive rate positive rate (no. /10L) (xxs)
P (%) (%) ' =
I AL % JFUK Source water from water plant 62 5 8.1 6 9.7 1~3 1.7+0.8
Giardia T 4% 3 J i 17K Pool water near pasture areas 25 9 36.0 10 40.0 1~7 3.0+1.8
cysts 157K 17K Outdoor water from 29 5 17.2 7 24.1 1~4 2.1+1.0
waste water treatment plants
iF VKt Swimming pool 20 0 0.0 0 0.0 - -
B FR A Fish pond in restaurant 16 0 0.0 0 0.0 - -
&1 Total 152 19 12.5 23 15.1 1~7 2.4+1.4
FadtlF dLB0 JFOK Source water from water plant 62 4 6.5 5 8.1 1~4 2.1x1.1
g 17358 JE 137K Pool water near pasture areas 25 10 40.0 11 44.0 2~54 13.1+£7.2
Cryp- 157K 7K Outdoor water from 29 4 13.8 5 17.2 1~5 2.7+1.6
tosporidium waste water treatment plants
oocysts VKt Swimming pool 20 0 0.0 0 0.0 - -
AR FR I Fish pond in restaurant 16 0 0.0 0 0.0 - -
&1t Total 152 18 11.8 21 13.8 1~54 8.0+13.4

a: RIEVCY TR, a: Immune—fluorescence microscopy assay
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JF B0 5 UE S5 R /MR A 2 TG R AR ORI DL
G H18S rRNAKE N 7 Bt

PCREGIN KK H T /K484y, A H 51 5 HUAN
Beftl F dURE SR Akl L JROK L s W e 3R 1 A
K TEKAR T UK iUk K RS A AR K
£ HBH R 5 8.1% . 36.0% ., 17.2% . OF1
0, SPHMEZR12.5%, 13758 i K B 58 AU
PR EETIHK (*=10.30, P<0.01), B+ &
FHAE 253 3R 6.5% . 40.0% . 13.8% . OFI0, . FH
PER A 11.8%,, 15737 J i 7K Be 76— Ha BH P 2% b
ErTIRK (=14.85, P<0.01), I Fi5KAb 3
7K (*=4.80, P<0.05) (#1, K1, K2),

24 PCREBEXNXLEBERZRNLERLILR
PCRFI G0 ¢ Yt e €0 45 A6 K I B 26 Sl M T /K 24
Ry B TR K AT BE K PCR S HE B AR O PH A 19

bp

1 000
500

Bl W ICET S HE R I PCRAS
M: DNA FREY, a. SO BPAMEXTIR ) b-i. FEAS, j. BIHEXTIR
Fig. 1 Results of PCR products for Giardia lamblia

M: DNA marker, a: G. lamblia positive control,

b-i: Samples, j: Negative control

By, pEs ey Rt tho3ty, WA MR
Gt #FE X (¥*=044, P>0.05), PRIk
G, ALk B OB 240y, L R VA 34 FH
PEF 184y, Y RBAME & 12807, 1Y PCRBH M B4
B, 40 ks FHPE T PCR I, WO b 5 42 BH P —
B RT5.0% (18/24), S —BMEN6.1% (146/
152), ZKappakiy, Wi — BB (Kappa =
0.83, >0.75).

PARR 7 R B A s TR R I K
FIRELK s PCRAS H 6] 7 HU B ME18y , SRAGvk A
W2rhy, MEMIETITREEZES (=026, P>
0.05) ., WP Ty ik LA 0 Baft 7 s pH P23 0y, Horh
PR B 160y, Yo IR 1290, 24
PCR PP T B A6 131, 3493 % A6 BH 44 17 PCRBA 44
P 7 B — B0 R 69.6% (16/23), R —EtE
H95.4% (145/152), ZKappaki%, Wi#H —B M
4 (Kappa=0.79, >0.75), (F£2)

25 BHETFHHMUFLER

XTPCRA H 1 1847 B g6 - . BH P A AR 1447 1 471
Mg, 100 8L IR B, 40 A RAA TR
(C. suis), 20 R DUICRRALF B 10 /N B Fi - 1
A NBALF B (C. hominis) , /N [RIZK I8 B
F A AR LR

303 #
BA 5) T RO MR, PCRECA 275
Ko RS TSI 00 B0 T )32 M0, L2

E2 KT HPCRES
M: DNA W&, a: BUNGIET REMENIE, b-g. FEA,
h: BAPEXS R
Fig. 2 Results of PCR products for Cryptosporidium spp.

M: DNA marker, a: C. parvum positive control,

b—g: Samples, h: Negative control
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Table 2 Comparison of protozoan detections in water between PCR and IFA

7 % J5i iy K25 5 PCR
Test Protozoan species Test results . _ &5 Total
+ 18 5 23
e
- 1 128 129
B E B S Y (0 5 K Giardia lamblia -
A1t Total 19 133 152
Immune—fluorescence
. + 16 5 21
MICroscopy assay [t 7
- 2 129 131
Cryptospordium spp.
3t Total 18 134 152

R3O Bt R R B A

Table 3 The distribution of Cryptospordium species in different sources of water

KR U GRBAFIR FRAFR NREMEFSR fMheEFR AREFR Gt
Water sources C. andersoni C. suis C. baileyt C. parvum C. hominis Total
Ji7K Source water from water plant 0 1 0 4
1] #5237 J] i1 7K Pool water near 6 1 0 0 10
the pasture areas

157K 7K Outdoor water from 2 1 0 1 4
waste water treatment plants

#1T Total 10 2 1 1 18
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