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Molecular identification of Cryptosporidium isolate from
a long-noded pit viper (Deinagkistrodon acutus)
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Abstract; [Objective] The study was made to identify one Cryptosporidium isolate from a long-noded
pit viper (Deinagkistrodon acutus) by molecular methods,thus to understand the distribution of Cryptop-
soridium spp. in reptiles in China and to assess the public healthy significance. [Method) A nested PCR
method was used to amplify specific fragment of 18S rRNA gene in Cryptosporidium ,PCR product was an-
alysed by restriction fragment length polymorphism analysis (PCR-RFLP),and phylogenetic relationship
was calculated. [Result] The expected fragment of 18S rRNA gene was successfully amplified,and the PCR
product was digested and the profile of fragments was in agreement with that of Cryptosporidium serpentis
(C. serpentis) reported previously. A 840 bp fragment of 18S rRNA gene was obtained by sequencing,and
the similarity was 99. 8% between this isolate and the C. serpentis. Among these Cryptosporidium species/
genotypes shown in the phylogenetic ralationship tree, the present isolate formed the same taxon with
C. serpentis,with the bootstrap value being 100%. [Conclusion] The Cryptosporidium isolate from a long-
noded pit viper was identified as C. serpentis. Thus, the result showed that the host range of C. serpentis
was wider.
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Evolutionary relationships among Cryptosporidium parasites inferred by neighbour-joining analysis

using Kimura 2-parameter model of 18S rRNA nucleotide sequences

3 P B

F AT /DN L A B RNA (18S rRNA) 3 [H fE
oy BT R B2 TN 3 A K IR R A
T HUR 2 R L R O 2R T 18S rRNA JE Y
PCR-RFLP TTH LUK FIH] Ssp I 1 Vsp 1 FRIEN
DYt AT A0 4 AL O kY R o B L, 18S rRNA
FEP Z B LA 2 0 R A 5 e Ry B AR R A
JE G Tz R i 248 VUK B HAE A i 2 LR Sy Fl
AR XLl A TR R R ST Y. AT AR I
Xiao 5 Hif i) R 5 51 4 6F B 76— H BA M A
DNA 34T 18S rRNA K $ 38, 38158 T K £y 840 bp
MHB B2 Ssp | BUIHMAZIEZ].2 MF
BOR/ANS SCHR B (1 C. serpentis B P) 45 R —
L F A M 3k AR B 18S rRNA KL 7 5 5
C. serpentis(AF151376) A 2 Bl 2 1Y 22 5=, [A]
HIRF] 99.8% .\ T 5 C. parvum Fl C. hominis 2

4] 99. 3W W EIIRME L &5 C. muris ¥ C. andersoni
ZIa1 99. 5 Yo iy R . TRIE . N R E B R E
WAl LLF W ARG B9 4 B R C. ser pentis b T
] —HE Ak 43 3, 47 SRR K 100% . DL EUHE 1
R AW Iy B A T e A B AT B B AR
C. serpentis,

1980 4F . Levine AR Jf e 4K PN Fe o 7 5 w2
LA R e B AR Ay 44 1 — B R B e R
T (C. serpentis) ,fH—H ETLM ¥4 . HF 1990
4 Tilley & AL T PR A0 M B 25 2 R 4 24 B2 kL
ZIRAWRFE 2, 1999 4F ., Kimbell 21 1k
B AR A — B A K ORI IR C. oserpentis W5 A%
FAE . #k AR, C. serpentis B TG 2 /0 18 Fh
BEAb 8 e BT HA 10 Z2 R AT sh ) b, 42 45 7T 5
SR AR ASE IR RSN IS Al B ]
W LN B R A in 8 €4 e L SR AT 4 1R T RE PR
A g S AR WF A5 R R WL e



4 P AR K4 SRR D

539 &

(D. acutus) W] LLJEYY C. serpentis, i W] 14 g &
C. serpentis [ L —A~ H AR IEYL 15 F .

W 2] LU 2 A [ 7 RURP R B I B . R
T 28 WA B A F R A2 C.oserpentis F C. va-
ranii S B KT C. muris. RIEH B F1 2 i
FHRF R A Hoh Comuris g NEIE RN
i 7 W S ] DUAE Sy A 3 A B o 1 R A IR
PRIt o BIF 0 e S A R A L AR BESE
76 BN WCAGE T e IR B T B o T AR AR OF R
HY¥E R C.oserpentis, T8 T AT 3 Y B8+ Hu iy
O3 FUATI A EE o SR i B S Y B Y Ok i
— 2 [ ] e S A R SRR AR D L R S G A A B
EIPIE

(&% k]

[1] Graczyk T K. Fish, amphibians, and reptiles [ C]//Fayer R, Xiao
L. Cryptos poridium and cryptosporidiosis. 2™ edtion, Boca Raton:
CRC Press,2008:387-394.

[2] Fayer R. Taxonomy and species delimitation in Cryptosporidi-
um [J]. Exp Parasitol,2010,124;90-97.

(3] TEoR%E, 4h % 5. sk W, 45, €47 3h ¥ B 7 7 HL i F 5%k
LI v B A 36 RO 2241, 2007, 23(2) £ 180-183.
Wang R J,Ru B R, Zhang L. X, et al. Advance on the Cryptospo-
ridium in reptiles [ ] ]. Chinese Journal of Zoonoses,2007,23(2);
180-183. (in Chinese)

[4] Xiao L,Ryan U M, Graczyk T K, et al. Genetic diversity of
Cryptosporidium spp. in captive reptiles [ J]. Appl Environ
Microbiol,2004,70(2) :891-899.

(E#5% 19 70

[T AT, #h 15,2 K1, 5. 5 B IR 2 2 B X /)y BRI
HIFEN-y SNk iy g me (1. b [ 3 408 B, 2009, 36 (2)
75-717.
He R Y,Sun W, Luo Y J. The Effects of PCV2 experimental
infection on gene expression of IFN-y of murine splenicz [J].
China Animal Husbandry &. Veterinary Medicine, 2009, 36
(2):75-77. (in Chinese)

[10] Darwich L,Pie S,Rovira A, et al. Cytokine mRNA expression
profiles in lymphoid tissues of pigs naturally affected by post-
weaning multisystemic wasting syndrome [J]. J Gen Virol,
2003,84:2117-2125.

[11] Sipos W,Duvigneau J C,Willheim M, et al. Systemic cytokine
profile in feeder pigs suffering from natural postweaning mul-
tisystemic wasting syndrome (PMWS) as determined by
semiquantitative RT-PCR and flow cytometric intracellular
cytokine detection [J]. Veterinary Immunology and Immuno-

pathology,2004,99(1/2) :63-71.

[5] Pedraza-Diaz S,Ortega-Mora I. M, Carrion B A, et al. Molecu-
lar characterisation of Cryptosporidium isolates {rom pet rep-
tiles [J]. Vet Parasitol,2009,160(3/4) :204-210.

[6] Traversa D,lorio R,Otranto D,et al. Cryptosporidium from tortoi-
ses: Genetic characterisation, phylogeny and zoonotic implications
[J]. Mol Cell Probes,2008,22(2):122-128.

[7] Brownstein D G,Strandberg ] D.Montali R J,et al. Cryptospo-
ridium in snakes with hypertrophic gastritis [J]. Vet Pathol,
1977,14.606-617.

(8] sEifgss il A sk L, 5. b U b X @ A7 2 % 5 49 26 3 4y B

1 F dUR g e A [T, P E NSk B i, 2008, 24(2) £ 179-
181.
Dang H L., He G S,Zhang L. X, et al. Investigation on the prev-
alence of Cryptosporidium in reptiles and amphibians in
Shanghai [J]. Chinese Journal of Zoonoses,2008,24(2):179-
181. (in Chinese)

[9] Xiao L, Morgan U M, Limor J, et al. Genetic diversity within
Cryptosporidium parvum and related Cryptosporidium spe-
cies [J]. Appl Environ Microbiol,1999,65(8) :3386-3391.

[10] Tilley M, Upton S J,Freed P S. A comparative study of the
biology of Cryptosporidium serpentis and Cryptosporidium
parvum ( Apicomplexa: Cryptosporidiidae) [J]. J Zoo Wildl
Med,1990,21:463-467.

[11] Kimbell L M [[[ ,Miller D L,Chavez W, et al. Molecular analy-
sis of the 18S rRNA gene of Cryptosporidium serpentis in a
wild-caught corn snake (Elaphe guttata guttata) and a five-
species restriction fragment length polymorphism-based assay
that can additionally discern C. parvum from C. wrairi [J].

Appl Environ Microbiol,1999,65(12) :5345-5349.

(12] BEWgAT 52 J. 5 28/8 D W. 4 Fraesc e m (M. 3 . 2%
Brgg 3. Junt B A . 2002:463-471.

Sambrook J,Russwll D W. Molecular cloning laboratory man-
ual [M]. 3rd ed. Huang P T, Translation. Beijing: Science
press,2002:463-471. (in Chinese)

[13] Rowland R R R, Robinson B, Stefanick J, et al. Inhibition of
porcine reproductive and respiratory syndrome virus by inter-
feron-gamma and recovery of virus replication with 2-amin-
opurine [J]. Arch Virol,2001,146(3):539-555.

[14] Zurcher T,Pavlovic J,Stacheli P. Mouse MX2 protein inhibits
vesicular stomatitis virus but not influenza virus [J]. Virolo-
@y.1992,187(2) : 796-800.

[15] Lindenmann J,Lane C A, Hobson D. The resistance of A2G
mice to myxoviruses [ J]. ] Immunol,1963,90:942-951.

[16] Liang S L,Quirk D, Zhou A. Rnasel.:Its biological roles and
regulation [J]. TUBMB Life,2006,58(9) :508-514.



