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Investigation of helminth infection in wild canines in Shiqu County,Sichuan Province based on molecular

biology technology
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Objective The worm infection of wild canines in Shiqu county,Sichuan Province was detected by molecular
biology technique,which provided reference for the prevention and control of zoonotic parasites in the local area. =~ Meth-
ods In May, 2021, fresh canine feces samples were collected in the wild environment of Sexu Town, Shiqu County, Si-
chuan. DNA was extracted from stool samples.and the 18srna gene of ribosome,coxr1 gene and nad 1 gene of mitochon-
dria were amplified by PCR,then the insect species were identified,and the positive rate of the worm infection of canine in
the field was calculated. Results The positive rate of the worm detected in the feces of wild canines in Shiqu County
was 36.43% (47/129). The worm detection rates were 27, 13% (35/129) for Uncinaria stenocephala ,6.98% (9/129)
for Toxocara canis ,3.10% (4/129) for Ascaris suum ,1.55% (2/129) for Crenosoma wulpis,and 0.78% ( 1/129) for
Stephanurus dentatus »4.65% (6/129) for Echinococcus shiquicus,0.78% (1/129) for Taenia tianguangfui and 0. 78%
(1/129) for Mesocestoides lineatus » respectively. The difference in detection rate among worm species was statistically
significant (X*=133. 730, P<C0.05). Among the 129 samples,12 samples were mixed with two or more worms. The de-

tection rates of the three universal primer pairs in Caenorhabditis elegans were 8.53% (11/129),28.68% (37/129) and
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13.18% (17/129) ,and the difference between them was statistically significant (X* =20. 561, P <C0. 05). The detection

rates of Echinococcus shiquicus by universal primer and specific primer were 0% and 4. 65% respectively,and the differ-

ence was statistically significant (X* =4. 266, P <C0. 05).

Conclusion

In Shiqu County, Sichuan province, wild canine

helminth infection is common and the positive rate of the detection rate is high. It is necessary to strengthen the preven-

tion and control of local zoonotic parasites such as U. stenocephala s T. canis.and E. shiquicus. The detection efficiency

of the universal primers for the Platyhelminthes in the detection of Taeniata species infection is poor,and it is necessary

to continue to explore efficient universal primers for the detection of Taeniata species.

QOGO B Worm;Uncinaria stenocephala ; Toxocara canis ; Echinococcus shiquicus s Wild canids
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Table 1 Sequences of the primers and amplicon lengths of PCR products of target genes

FEKE AR
. ) X R ) R Y o -,
/55 W A ARG R AT S14IFAI 3" (bp) () 2%k
leik] Species . g Primers sequence Amplicon Annealing Reference
pair name gene name
lengths ~ Temperature
NEMAF  CACCCGTGAGGATTGACAG Cannon, et
18SRNA A 18srna 320-335 53 5]
NEMAR CGATCACGGAGGATTTTCAA al. 2018“
LW Y] NEMBF  CGTCATTGCTGCGGTTAAAA Cannon, et
I8SRNA B 18srna 380-410 55 .
Nematode NEMBR  CCGTCCTTCGAACCTCTGAC al. 2018
SRR NEMCF  AGTGGAGCATGCGGCTTAAT Cannon, et
Universal 18SRNA C 18srna . . s o 380-440 55 5]
primers NEMCR  TGCAATTCCCTRTCCCAGTC al. 2018
AN PLAF CAATTGGAGGGCAAGTCTGG Ca , et
FUEII o sRNA PLA  185rma 350-550 55 o ¢
Platyhelminthes PLAR TGCTTTCGCWKTAGTTTGTCTG al. 2018~
29 JP3 TTTTTTGGGCATCCTGAGGTTTAT Bowles, et
o CO1 JP coxl 444 55 6]
Taeniidae JP4.5 TAAAGAAAGAACATAATGAAAATG al. 1992
EglF81 GTTTTTGGCTGCCGCCAGAAC
AL TR 2% 1l Boufana, et
- NDI Eg nad 1 AATTAATGGAAATAATAACAAACT 26 62 7
E. granulosus EglR83 TAATCAACAAT al. 2013
HSHHET ‘
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. . . ) . ND1 Em nad 1 207 53 7
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Table 2 Detection rate of helminths in canine feces in the field

LEERIEYS AT T TR 1 REE LR RigRA R i Ed HIBRE L AT HHALL
vy Uncinaria stenocephala Toxocara canis Ascaris suum Crenosoma vul pis (Crenosoma sp. Stephanurus dentatus E. shigucus Taenia tianguangfui — Mesocestoides lineatus
i b b p D q guang

Swey g Wb BdR R& N RRE RE MM RRE RS MR BRE RE N ORER RE N OBRE RS WE OBRE BE BE RER B N RRE
U fiE R On BB RE O i 6RO B BRSO BE B O BE B Ob BE BRSO 0 BE G O G BE 0

No. positve Rate ~ No, positve Rate  No. positve Rate  No. positve Rate ~ No. positve Rate  No. positve Rate ~ No, positve Rate ~ No. positve Rate  No. positve Rate

1 38 9 2368 3 0 0 %0 0 380 0 380 0 380 0 ¥ 2 52 380 0 380 0
2 2 4 1818 22 2 9.09 22 0 0 2 1 45 220 0 1 45 2 2 909 22 0 0 2 0 0
3 3013 39.39 3 2 6.06 33 0 0 3001 .08 033 1 3,03 33 0 0 B0 0 30 0 30 0
| % 9 2 6 5 13.89 36 4 1.1 36 0 0 %0 0 360 0 32 5a6 36 1 278 36 1 2.78

129 3% 2113 129 9 6.98 129 4 3100129 2 Lo 129 1 0.78 129 1 0.78 129 6 465 129 1 0.78 129 1 0.78




tOE AR E W F R E 02406 A 17 BE 06

c 678 - Journal of Pathogen Biology Jun. 2022, Vol. 17.No. 06

R 3 HFSRHNWIERE PCREMITHBELE (%)

Table 3  Detection of helminth infection in canine feces in the field by PCR amplification products

i s FESHESIY

e Universal primers Specific primers

Sample 18SRNA A 18SRNA B 18SRNA C 18SRNA PLA COo1 Jp NDI Eg NDI Em ND1 Es
002 \ \ U.s 99.471 \ \ \ \ \

006 \ U. s 97.48.30 \ \ \ \ E.s 81.496. 40
007 U. s 99.30 U.s98.9 87 U.s98.69.42  Taenia.sp 99.985  M.199.08.98 \ \

008 T. ¢ 100. 00 \ \ \ \ \ E.s95.09.02
010 \ U.s92.78.02 \ \ \ \ \ \

011 \ U. s 98. 987 \ \ U.s96.11 \ \ \
012 \ U.s99.13 \ \ \ \ \ \
014 \ U.s99.13 \ \ \ \ \ \
020 T. ¢ 100. 00 A.s99.73 \ \ \ \ \ \
021 \ U.s 98.69. 41 \ \ \ \ \ \
022 \ C.v99.215 \ \ \ \ \ \
023 \ U.s98.9 87 \ \ \ \ \ \

024 \ A.s99.45 \ \ \ \ \ \
025 T.c99.7 66 A5 98.90 \ \ \ \ \ \
028 T.c99.7 65 \ \ \ \ \ \ \
030 T. ¢ 99. 300 A.s 99,182 \ \ \ \ \ \

039 T. ¢ 99. 657 \ \ \ \ \ \ \
044 \ \ U.s99.42 \ \ \ \ \
046 \ \ S.d87.32 \ \ \ \ E.s99.51
050 T.c99.31 U. s 95.70 U.s99.43 \ \ \ \ \

051 \ U.s98.9 87 U.s99.43 \ \ \ \ \
055 \ U.598.9 86 U.s99. 14 \ \ \ \ \

056 \ C. v 98.566 \ \ \ \ \ E.s99.51
062 T. ¢ 99. 657 U.s99.13 U.s 99,42 \ \ \ \ \

064 \ U.s 99,42 \ \ \ \ \ \
069 \ \ U.s99.14 \ \ \ \ \
070 \ U.s99.13 \ \ \ \ \ \

073 \ Crenosoma sp 95. 061 \ \ \ \ \ \

074 \ U.s98.253 \ \ \ \ \ \
075 U.s97.879 U. s 99.091 U.s99.14 \ \ \ \ \
076 \ U.s 95.485 \ \ \ \ \ \
077 \ U.s85.11 \ \ \ \ \ \
078 \ U.s 98.879 \ \ \ \ \ \

081 \ U.s99.42 \ \ \ \ \ \
084 \ U.s598.9 86 \ \ \ \ \ \
087 \ U.s98.83 U.s 99,42 \ \ \ \ \
090 T.c99.31 [1U.s99. 14 \ \ \ \ \

092 \ U.s 99,091 U.598.9 85 \ \ \ \ \

093 \ U. s 99. 394 U.s99. 14 \ \ \ \ \
095 \ U.s99.13 U.s 99,42 \ \ \ \ E.s 98.80
105 \ U. s 99.40 \ \ \ \ \ \

111 \ \ \ \ \ \ \ E. s 100. 00
112 \ U.s99.12 \ \ \ \ \ \
116 \ U.s99.14 \ \ \ \ \ \

117 \ U. s 99.40 U.s99.14 \ \ \ \ \
126 \ U.s99. 14 \ \ \ \ \ \
128 \ U.s98.9 87 \ \ \ \ \ \

D U s e SR G E s A BBERG dG M. LRTE PR ALE G T, oo RS EW M AL s: WG CLv: R HGS A A RERE R, 2) #55 WA TS —H k.
Notes: 1) U. s: Uncinaria stenocephala; E. s: E. shiqucus; M. I: Mesocestoides lineatus; T. c¢: Toxocara canis; A. s: Ascaris suum;C, v: Crenosoma vulpis; S, d: Stephanu-
rus dentatus. 2)Sequence consistency in brackets.

4 AESIYaNERBELENERE 20.561,P<C0. 05) il 51 ¥ % 18SRNA B 1y A& il %

it 38 1 519 BRs S 5 | 0 s DA A b gl ol J BRI 5 3 %0 g | W A R AL LR g i
oL 4, 3 XERIE 31T (Nematode) 3 FI 5| ¥ Rt 22 S B Gt (X (H 5y 3 27, 969,
ML R EES BASIT%E L (X = 15.431 1 5. 720, P<C0.05), 5l# X% 18SRNA A
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Table 4 Detection rate of different prim pairs in different worm
319 4 7 LEELIEL VNEEL LS 2k Y +:3 G FlidR4g R RS M A 2 o EIARIEIET At
Primer pair name Uncinaria stenocephala  Toxocara canis Ascaris suum Crenosoma vulpis — Crenosoma sp. — Stephanurus dentatus . shigucus — Taenia tianguangfui Mesocestoides lineatus — Total
18SRNA A 1.55(2/129) 6.98(9/129) 0,00(0/129) 0.00(0/129) 0.00(0/129) 0.00(0/129) 0.00(0/129) 0.00(0/129) 0.0000/129)  8.53(11/129)
18SRNA B 23.26(30/129) 0.00(0/129) 3,1004/129) 1.55(2/129) 0.78(1/129) 0.00(0/129) 0.00(0/129) 0.00(0/129) 0.0000/129)  28.68(37/129)
18SRNA € 12.40(16/129) 0.00(0/129) 0.00(0/129) 0.00(0/129) 0.00(0/129) 78(1/129) 0.00(0/129) 0.00(0/129) 0.0000/129)  13.18(17/129)
o1 Jp 0.78(1/129) 0,00(0/129) 0.00(0/129) 0,00(0/129) 0.0000/129) 0,00(0/129) 0.0000/129) 0.0000/129) 0.78(1/129) .55(2/129)
18SRNA PLA 0.0000/129) 0.00(0/129) 0.0000/129) 0.00(0/129) 0.0000/129) 0.00(0/129) 0.00€0/129) 0.78(1/129) 0.0000/129) L 78(1/129)
NDI Es 0.00(0/129) 0.00(0/129) 0.00(0/129) 0.00(0/129) 0.00(0/129) 0.00(0/129) 1,65(6/129) 0.00(0/129) 0.00(0/129) 65(6/129)
NDI Em 0000/129) 0000/129) 0000/129) 0000/129) 0000/129) 00(0/129) 0000/129) 00(0/129) 0000/129) 00(0/129)
NDI Es 0.0000/129) 0,00(0/129) 0.0000/129) 0,00(0/129) 0.0000/129) 0.00(0/129) 0.0000/129) 0,00(0/129) 0.0000/129) .00(0/129)

K H I s #1177 (Platyhelminthes) i JH 5] 4 £
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AR 3 R I R B I R 1 B RO R A
FEf Y, 2018 4F =TI X3 Bk & 3R R g e
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L MM T KR e RE R
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