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Artificial preparation, indoor passage, and nature breed of
Oncomelania hupensis infected with Schistosoma Japonicum

XIA Yingding, WANG Shiping, LIU Xueqin, GAO Dongmei, LI Qinghua, WU Ping, CHEN
Xiuchun, FENG Qimei, ZHOU Yunfei, ZHANG Shuju

Department of Parasitology, Medicine School of Xiangya, Central South University; Key Laboratory of
Immune and Control Schistosomiasis of Hunan Province, Changsha 410078, China

Abstract:

ObjectiveTo prepare the infected Oncomelania hupensis by artificial method for the research on the
activity, vaccine, and genetic variation of Schistosoma Japonicum (S. Japonicum).MethodsThe mature
eggs of S. Japonicum were collected by Nylon silk method and the miracidia were incubated under
appropriate conditions. Negative snails were infected with miracidia in different proportion by means of
individual or collective infection to seek the best method and proportion of infection between miracidia
and snails. Infected snails were divided into 12 groups in total. I -VI groups were for individual infection
and VII-XIl groups were for collective infection. There were 200 snails in each group. The infection ratios
between snails and miracidia in Group [ -VI or VII-XIl were1:0, 1:5, 1:10, 1:15, 1:20, 1:25,
respectively. The infected snails were screened, numbered, and reared singly. The amount of cercariae
was calculated once every 10 days until the infected snails died. Then cercariae shedding quantity,
infection quantity, and mortality of infected snails in every group were compared to find the best
infection method and the best infection proportion between miracidia and snails. The cercariae were
collected from the first generation of infected snails and were used to infect experimental animals. The
mature eggs of S. Japonicum were saved from the infected experimental animals and incubated to get



miracidia. The snails were artificially infected by miracidium to get the second generation of infected
snails. The developmental rates of adult worms, the egg density in fecal and liver were compared
between artificially and naturally infected snails. ResultsIn individual infection Group I -VI, the average
infection value of snails were 0+0, 22.7+4.2, 31.7+4.5, 53.0%5.3, 39.3+5.9, 32.7+4.7, the
average fatality of snails were 21.7£3.1, 25.0+3.6, 31.3%£4.9, 44.71+6.5, 78.3£9.5, 89.71+13.6,
and the average value of cercariae shedding from infected snails were 0.0+0.0, 308.0+96.6, 428.1+
146.2, 527.0+171.1, 571.44+148.9, 602.9+356.3, respectively. In collective infection Group VI-XII,
the average infection value of snails were 00, 12.3+2.5, 18.7%£4.7, 28.3%4.2, 33.3%£4.7, 29.3%
5.5, and the average fatality of snails were 22.7+3.8, 23.7+4.5, 28.3+5.5, 47.0+9.5, 75.7+8.5,
86.3+12.2, and the average value of cercariae shedding from infected snails were 0£0, 244.5+57.3,
292.3+74.8, 347.1+100.8, 477.2+142.1, 447.3£161.4, respectively. The second generation of
artificially infected snails was obtained successfully. The average infection rate and fatality rate for the
second generation of artificially infected snails were 24.65% and 24.50%, both of which were not
obviously different from that of the first generation of artificially infected snails (P>0.05). In the animal
experiment, the worm growth rate for the naturally infected snails, the first or second generation of
artificially infected snails were 68.50%, 73.50% or 71.00%. There was no obvious difference among
them (P>0.05). The fecal (or liver) eggs per gram for the naturally infected snails, the first or the second
generation of artificially infected snails were 1 503+269, 1 683+233, or1541+117 (or 6 641+1
819, 6 272+1 419, or 7 263%1 643). There was no significant difference among the 3 groups
(P>0.05). ConclusionInfected snails can be obtained through the artificial method by using S. Japonicum
miracidia to infect snails. Individual infection has the advantage over collective infection. The optimal
proportion of infection between snails and miracidia is 1 : 15. There was no significant difference
between the first and the second generation of artificially infected snails in the average of cercariae
shedding, infection, and fatality average of snails. There was no significant difference between
artificially and naturally infected snails in the developmental rate of adult worms, fecal and liver eggs per
gram.

Keywords: Schistosoma Japonicum;Oncomelania hupensis; miracidia;artificially infected;passage
oA H 301 2010-09-03 & [ml H 91 144 2% Ji A A7 H 3]

DOI: 10.3969/j.issn.1672 7347.2011.

R Wi

WIRAER  HEE
YE# fai e
{F # Email: spwang@126.com

EEBEE

C1] BAPRE b A ] 6 Br A A Ab . e dup g sediaikid [R] S TAEAIZURHR, 2008, 404 (2):13 14,
Department of International Cooperation, International Cooperation, Ministry of Health,China.
Schistosomiasis fact sheet [R] . World Health Organization Bulletin, 2008, 404 (2):13 14.

[2] Zhou X N, Guo J G, Wu X H,et al. Epidemiology of schistosomiasis in the People’ s Republic of
China [J] . Emerg Infect Dis, 2007,13(10):1470 1476.

[3] T Be2Eai A i [M] . 20, dbad s % 80 HRAk, 2009:131.

WANG Shiping. Medical parasitology [M] . 2nd ed. Beijing: Higher Education Press, 2009:131.

[4] Liang S, Yang C, Zhong B, et al. Re emerging schistosomiasis in hilly and mountainous areas of
Sichuan, China [J] . Bull World Health Organ, 2006,84(2):139 144.

[5] Liang S, Seto E Y, Remais ] V, et al. Environmental effects on parasitic disease transmission
exemplified by schistosomiasis in western China [J] . Proc Natl Acad Sci USA, 2007,104(17): 7110
7115.

[6] Rudge J W, Carabin H, Balolong E, et al. Population genetics of Schistosoma japonicum within the
Philippines suggest high levels of transmission between Humans and Dogs [J] . PLoS Negl Trop Dis,
2008,2(11):340.

[7]1 Jlbft, B4, B, . b A E TS [ A i e B sz e sie st (3] . s il Be 2y, 1995, 2
(3):149.

SU Yequn, XIAO Jun, WANG Huilong, et al. Susceptibility experiment on Schistosoma Japonicum
miracidium snail in JianChong of Yueyang [J] . Practical Preventive Medicine, 1995, 2 (3):149.

(8] %k, WU, BUNEAT SRR S AR oUW 5 (3] . P E I B B iR 2%, 2002, 14(3): 228
229.

JIANG Yuji, DAI Jianrong. Observations on schistosome cercariae from infected snails [J] . Chinese
Journal of Schistosomiasis Control, 2002, 14(3): 228 229.

(9] MR, dtEbR, ke, &5, AREE BN A S BETIBF R G E AT (3] . b E R R 6 2R,

2003, 15 (4): 279 281.



SUN Leping, HONG Qgingbiao, ZHOU Xiaonong, et al. The infectivity of different number of miracidia to
unsusceptible snails [J] . Chinese Journal of Schistosomiasis Control, 2003, 15 (4): 279 281.

[10] A, KRAM, BT, 5. WANER G SN AT 0 dUg e AT I8 R s N i se [3] . s i
E=%%, 2003, 10 (6):962 963.
SHI Mengzhi, YU Dongbai, WEI Wangyuan, et al. Observation of the mice infected by cercariae which
were released by natural and artificial indoor field schistosome infected snails respectively [J] . Practical
Preventive Medicine, 2003, 10 (6):962 963.

[11] FMRF, BBk, S, &6, HAR MRS doay A E T A e g ma at o (3] . vh B O By va 2Rk,
2004, 16 (4): 265 268.
SUN Leping, ZHOU Xiaonong, HONG Qingbiao, et al. Effect of Schistosoma Japonicum infection on
Oncomelania Hupensis [J] . Chinese Journal of Schistosomiasis Control, 2004, 16 (4): 265 268.

[12] SRR, F A I S B 0] BT W PR il 28 S AR IR AR A (R 0 A FIA2 AT (3] . 3hW)77 4k, 2000, 46 (3) : 249
254.
SHU Liming. Penetration, distribution and migration of Schistosoma japonicum miracidia in Oncomelania
Hupensis [J] . Acta Zoologica Sinica, 2000, 46 (3) : 249 254,

[13] Zfe, LB, HRAL Ve LR TIRMAFRET IR SEIEE (1] . E I JUsBiia24E, 1997, 9(1) :46

47.
XI Weiping, JIANG Yuji, SUN Qingqi. Experimental observations of snails fed by the mixture of Mud and
soil [1] . Chinese Journal of Schistosomiasis Control, 1997, 9(1) :46 47.

[14] FMRT, JAwed, deihs, &, HA M RAEET IR 0R R E EBUR VI 20T 5E (3] . s E B ILE 2%
#%,2001,17 (4):80 82.
SUN Leping, ZHOU Xiaonong, HONG Qingbiao, et al. The preliminary study on the growing defree day
(GDD) of Schistosoma japonicum developing in the intermediate snail host, Oncomelania Hupensis [J] .
Chinese Jonrnal of Zoonoses, 2001,17 (4):80 82.

[15] Fmesk. T4 [M] Aunt Rtk 2008.
ZHOU Xiaonong. Snail biology [M] . Beijing: Science Press, 2008.

[16] B A. MWV EYS 5 dugPiid (M1 L dbnt: AR A kAL, 1990: 95 101.
MAO Shoubai. Schistosome biology and prevention of schistosomiasis [M] . Beijing: People’ s Medical
Press, 1990: 95 101.

[17] Pesigan T P, Hairston N G, Jaurequi ] J, et al. Studies on Schistosoma japonicum infection in the
Philippines [J] .Bull WHO,1958,18(4):481 485.

(18] T MSHE. M UBCHOR AT IR AR SR 1 5 m S e e (3] . % dUdi, 1966, 6(1):91  95.
TAN Hongqun. The effect of Schistosome infection on snail reproduction and other aspects [J] . Acta
Parasitology, 1966, 6(1):91 95.

[19] HA:BEY, J8BEhh, F3C5E. PUNTE A MR BAE 2 BT s ok ]ALAI TS (3] . PU)1Zh4),1988,7(4):37  38.
HU Zonggin, ZHOU Xiankun, WANG Wenli. The passage of Schistosoma japonicum from Sichuan in the
vivo of Anhui snail [J] . Sichuan Journal of Zoology, 1988,7(4):37 38.

AT A A R AL EE

Copyright by e K222 4R (BE 24



