Advances in Clinical Medicine IG/REEZ34 &, 2023, 13(11), 16961-16967 Hans X3
Published Online November 2023 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.13112375

R I X 5 L% ISR R R TR F T
Sh

R OAE A 8% & B¥E
FEERKFEHMGIE A RENG RS RATR AT S, Bt P54

ks HiH: 20234F9H27H; FHAHEM: 20234F10420H; KA H: 20234E104927H

H E

HE: TR HL X 8 R 2R R A oL, s B RS AL JuR B Ve SR bk 48 . ik RAZMIMER
HERRNT2019FE R VEE RIS HI X BERFE, @IS EMER DK PCRASTI] BA 7 28 14 1 X 48 1 4y
METETREEEL. SR RRHXFERREFRSF, LRBEH267 R, KL BB NKAME.
ZJEXTE A KA K163 R4 5T 6Pk BAABHTPCRIGM . FEZRIGH X K, KA s i 7 ST AR R
YR N18.4%, WHEWHAMRTHAERERN61.35%, ENVEEBRERHA0.61%, EI/REBEARGEESN
2.45%, FEAGRIIREBRGRAN3.07%, TISREHRHEAARRH . ZR0& = VH X 05t 355 7790 I 4k P B 12k
RBHER(P < 0.05), HHBETREAHELENMBEBRGERE, SFLRRESERARRE BRYL.
SRRESERBRREERYE. TRESHEARIRZSRSRYE. THASENRERBEGRYE. &
W KA MRS RA S B RS s BEAT R AR R BN B W4 T T A LA B R e,
AR XS RETRIE G A A ER, FEFEREERBEBRENER, RonEl R EER X &2
T RLZ IR YE T, AT MR

XA
EALTR, KAIME, BaRG

Analysis of Epidemiological Characteristics
of Pathogens Carried by Ticks in Qinling
Area

Zhen He, Ting Fu, Min Yan, Zhongjun Shao”

Department of Military Epidemiology, School of Military Preventive Medicine, Air Force Medical University,
Xi"an Shaanxi

DR .

EGIM: R, T, R, AR, FR 0 i XCH LR B AR AT S R AE T ). IR PR R 2, 2023,
13(11): 16961-16967. DOI: 10.12677/acm.2023.13112375


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2023.13112375
https://doi.org/10.12677/acm.2023.13112375
https://www.hanspub.org/

PR A

Received: Sep. 27", 2023; accepted: Oct. 20", 2023; published: Oct. 27", 2023

Abstract

Objective: To investigate and analyze the diversity of the tick species in Qinling area. Methods: This
study mainly collates and summarizes the data in 2019. Ticks were collected from the animal body
surface by hand searching. Through the morphological observation and PCR detection, we identified
the ticks and pathogens in Qingling area. Results: The results showed that total of 267 ticks were
collected, all of which were identified as Haemaphysalis longicornata. After the test of 163 ticks col-
lected for 6 kinds of pathogens detected by PCR, the Rickettsia rickettsii infection rate was 18.4%, the
Anaplasma phagocytophilum was 61.35%, the Babesia was 0.61%, the Bartonella was 2.45%, the
severe fever with thrombocytopenia syndrome virus was 3.07%, but lyme spirochete was not de-
tected. There were differences in the positive rates of ticks carrying pathogens in three areas of
Qinling Mountains (P < 0.05). And there are four types of mixed infection among the pathogens,
namely Rickettsia rickettsii and Anaplasma phagocytophilum co-infection, Rickettsia rickettsii and
Bartonella co-infection, Anaplasma phagocytophilum and the severe fever with thrombocytopenia
syndrome virus co-infection, Anaplasma phagocytophilum and Bartonella co-infection. Conclusion:
Haemaphysalis longicornata was the dominant tick species collected in this study, pathogen detec-
tion found that phagocyte Anaplasma has a high infection rate. The distribution of pathogens carried
by ticks in different regions is different and there is co-infection of pathogens. Preventive measures
should be intensified in areas and seasons where ticks are more active to prevent people from being
infected.
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Wi R — RPN I A A, AT SRR G . RBL G R — R A R R G S
KK B IRBEVRNE IR 1] WRIEA AL TR 0 AR SRR 2, BRI 5 SR IR SE,
o B An) iz WATH R, Ho 522 AR B 2 2 5F AR IR [2] [3]. JUARMEAL R
AEAESCAZ TR — Bty — st thy v [R] I 395245 PR B A L L R S A, IO E in 1 g 23
FNKE G RRGMINLER, B 5 18 A% o IR AT A28 A& (4] [5] [6] [7].

ZICHAL AL 32'~34' 2 8], TR -P IR AR UL A2 8], 23X BARATREFEE, LSRR
A% Z, MEEA ST, HAH Rt B S AR (0 TURARE S R AR R ST, PRI R It
DX AL RS BEA% Gen 1) AR UR 8] o
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RPEHIR R A B T DT TR AT T, N ZR 0 L IX A A% e B AT 00 " F USRI, X 2R Hh [X i
FPIRIIBTE RA — 2= X

DOI: 10.12677/acm.2023.13112375 16962 Il R 125 23k i


https://doi.org/10.12677/acm.2023.13112375
http://creativecommons.org/licenses/by/4.0/

patd
ot
48

2. R E
2.1. 8

AR bR AR AR M R IR IS X AR B B B . PRI E X PR B K 22 KA KR i, D=
BT I R AR SR B RAEABEEXT Rl 5 & R A AT R4

22. A&

2.2.1. WRERARHIREE

2019 4 5 H~2019 4F 8 H DKRIRATAE M S 2 s 3 N CSRFE ST AR AR IR AR, FRid ki R4
SIS R . FERAIMGERERTIERES, £ RS EIERZG AR, K2X 124 1, %
BIX 26 R, M 117 X, HiHRE 267 R,

22.2. BEEANRESEE
W TER B EFRREDN A BB A, BB KBRS, 395 510 REEmJE
ANTIRMARS,, BERRAR AR RIS 3, R TR 4 CURAR AT IR A7 o

2.2.3. WA ABERESELER
o] SR ) (s b A B 28 MK vk, TR 75% R SE, S A A AR i S A AR W 2R 0 A
AHEAT 3D MR, AR HEAT S, 2R N-80 CEB IR VKA (A7 -

2.2.4. YRR IBRR R & DNA/RNA #ZESHZEN

W5 R A5 SRR R R (R H B Qiagen All prep DNA/RNA Mini kit 187 &V E i a0 -

1) BRSO M BP & RN 3~4 J/NVIRER, BN 400 pl RLT, & ARF K 40 ul, 4L
LU AT B 5

2) ¥ EP BMAKH 55C, 10 min;

3) AlE L, HUEJE N DNA FE, 8000 g &0, 30s, SOEE PN IMIERHRIEE RNA;

4) 5 DNA B0OFEH I 500 ul Awl, 8000 g B5.0r 15 s;

5) ¥ DNA B0 I 500 ul Aw2, 14,000 g 250> 20 min;

6) ESOFEONHT EP &, i 100 ul EB, 8000 g &.0» 1 min;

7) BB N HIEET 350 pl, JIANZEARF 350 pl 70% L8, KR AU RNA F, 8000 g B0 15 s;

8) M 700 Wl RW1, 8000 g Z.» 15s;

9) I 500 ul RPE, 8000 g &> 15 s;

10) JIA 500 ul RPE, 8000 g &> 2 min;

11) JMA 50 ul RNase-free water, 8000 g &> 1 min.

WCAESZIEL RNA Fi DNA 58 T80 °C UK F LR AZ R A o

2.2.5. BIRFEIERIR AR PCR &7

Xop Wi T (S p R T A B DL 5 R SIEARE e A L TR AA (RS R FH S X PCR 777,
X7 YA JE 9 55K Real-Time PCR W5 VAT T RZBRASIN o 3G B N08 B A (1) v B AR < X AR i
X3k TR e T, Bl AT PCR o B AN AR IS R VK 5256, SRIR B P HI L& 1.

1) PCR #3845 I AR EL ) DNA BZBRNEAR, 2 5l AT PIEe S0 PCR 1. #31& RN 25 L,
1R Z U0 F PCR Taq B Mix 12.5 uL, | FiiEEI4% 0.5 uL, 8% DNA 2 uL, ddH20 9.5 uL. 5574
PENEE 5Bk, R RF LT PCR ¥4, XJ28 —5er=Myiti7 B lE bt s vk, AR¥E4R e i Bt
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Table 1. Primers and probe sequences used for pathogen detection

= 1. IR T A 514 K R e 5

H A5 i CIE/EZ S k2l
Forward Primer 1 5’-ATGGCGAATATTTCTCCAAAA-3’
. o Reverse Primer 2 5’-AGTGCAGCATTCGCTCCCCCT-3’
B R AR o IR A
Forward Primer 3 5’-AAAACCGCTTTATTCACC-3’
Reverse Primer 4 5’-GGCAACAAGTTACCTCCT-3’
Forward Primer 1 5’>-TTGAGAGTTTGATCCTGGCTCAGAACG-3’
Reverse Primer 2 5’-CACCTCTACACTAGGAATTCCGCTATC-3’
W& v I 4 i T T
Forward Primer 3 5’-GTAATAACTGTATAATCCCTG-3’
Reverse Primer 4 5’-GTACCGTCATTATCTTCCCTA-3’
Forward Primer 1 5’-CTTAGTATAAGCTTTTATACAGC-3’
Reverse Primer 2 5’-ATAGGTCAGAAACTTGAATGATACA-3’
£ DL Jo
Forward Primer 3 5’-GTTATAGTTTATTTGATGTTCGTTT-3’
Reverse Primer 4 5’-AAGCCATGCGATTCGCTAAT-3’
Forward Primer 1 5’-CGACCTTCTTCGCCTTAAAGC-3’
o Reverse Primer 2 5’-TAAGCTGACTAATACTAATTACCC-3’
SR URIE e A
Forward Primer 3 5’-CTGCGAGTTCGCGGGAGA-3’
Reverse Primer 4 5’-TCCTAGGCATTCACCATA-3’
Forward Primer 1 5’-YCTTCGTTTCTCTTTCTTCA-3’
Reverse Primer 2 5’-AACCAACTGAGCTACAAGCC-3’
T H #R R A
Forward Primer 3 5’-CTCTTTCTTCAGATGATGATCC-3’
Reverse Primer 4 5’-GGATAAACCGGAAAACCTTC-3’
SFTSV -F 5’-AGCAGCAGCAGCAACCTCAG-CAGC-3’
AT JE T SFTSV -R 5-AGCCTAATTGGATATGTCAAATTGC-3’
Tagman Probe 5’-CGGGTGAAGTGGCTGAAGG-3’

XF H 2 R BE VAT AR e 5%

2) Real-Time PCR ail] EA$HL RNA B BRI, 34T RT-PCR. #3448 R4 20 pL, A&
IR One Step RT-PCR Buffer 10 uL, Ex Taq f# 0.4 uL, RT-Enzyme Mix 0.4 uL, ROX Dye 0.4 uL, LR
W51 0.4 ul, #REF514) 0.8 pL, ddH20 5.2 pL.

23. Gt

% FH SPSS 20.0 ZRAFREATGE 0T 438, A [F) 4 X A4 8 g e A BH 485 A 26 1) 22 S FH R O R 36 1 7 v
P<0.05 AE G iHE#E .

3. 58
3.1. WU E

2019 4 5 H LLRIRATE SR =AM s R E R bR A 267 H, HK %X 124 A, HEX 26 A,
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TR A ML o

WA, TEiR, G ek, BIRE . BEREONIETE, AWIRME =AIER AR
DUBANGIESMU FESR Y, AR MERJEBEE, PEisin, HEREETGRA, Kimk. BEREZ NP
SR, MRS E . SRR R . MR TR . GRS M. TR S EE LA 1),

Figure 1. Haemaphysalis longicornata

& 1. K fmhe

3.2. BIRARA BRI ER

AT AR A 1) 163 R bR AGE T PCR 74T R, 2 I 24 Hh ~7 o R AR B 1k 48 7y
30 2, FHTEZR 18.40% (30/163); WEFRWELHM T IAAARH R4S 100 R, FHYEZR 61.35% (100/163); L IL7G
JR A BHPERE R 1, FHER 0.61% (1/163); EL/RIERREYERER 4 K, FHEER 2.45% (4/163); HiAm e
TEIEMAPEIETT 5 H, FIVER 3.07% (5/163); EUHE AR LA Y H B % o
33. MR SHERER

JE A ZR 0 = A b DX T R AR BH 1 R AT GE T, R I = A Ml DX U T TR AR PR B R
YA 253 (P < 0.05)0 K22 XM HHEHT 37 p IR BH % 22 85 54 35.00%, iR ER 2, HEX K. MR
M ETARII IR AR F B X e, 155 96.15%, FIFEIRZ N 62.39%, K2 X RN 10.0%. UG JH
RfEpmEERE, CURBAANTEK 2 X g R, B A e 097 8 7 e B i e P H (55 2)

Table 2. Tick pathogen carriage in different regions of the Qinling Mountains in 2019
3 2.2019 F RIS E)HE X 88 TR FE A IE R

W R A I R AR SR N (%)
W ER A I R A

k%X MR HEX  EMEX mEE mEdx kM P
LTI 7 35.00% 2 7.69% 21 17.95%
W 5 I 4 i T T Ak 2 10.00% 25 96.15% 73 62.39%
02 DU i o 0 0 0 0 1 0.85% 35.69 <0.0001
/R4 4 20.00% 0 0 0 0
B YA e WV B 0 0 0 0 5 4.27%

3.4. MEERFEXRRERSRRER

163 Aol HVR &G 20 H, 1RSI 12.27%. K H W E RS RGIE 4 Fh, AIE 750K
KRG TIARTR A G . SLTL IR S ERIBARIR A R Ye. BIAR 58 845 R Wk FE iR &g, TRk 5 e
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PG IR BB S G . AR W= AL B2 RS EGL I I.  H A 37 50 A 5 R R A L T T AR TRk e e
Z R 15 K, IREBEGEN 9.20% (% 3).

Table 3. Mixed infection status of tick pathogens
2 3. AR ACE & RRER

SRR + WEE AN UM + E;ﬂﬁwﬂgﬁﬂiﬁéﬁﬂ@%ﬁéw + BT RGeS TR AR + B0

i T T i
K22 X 1 1 0 0
WX 2 0 0 0
X 12 0 3 1
&1t 15 1 3 1
4. +1ig

W R B — PP N RS ) N SR AL SR SRR T I sh A, Rt S AR T T A% G AR R A
[5][9] WAL Yeoi 45 R AR HE R VE B SR TR A N B LA, B Fm i R Zh P 1 21010 ASIR] )b
TR IFAS R ) A= DD BEVA SRS, XU T e A TR o A, DRl et s 7 N 2 R A i 1 XU [X k[ 11
[12]o BHX . BPAMEE X FARORIIX . 2R a2 Bt S5 2 i oy A PR 7 [13] [14]. B
FHENAS SRR, SRR LR N DR s R I, S 3T N RS RO, R
Z N GEN SRR X, $80h 2 ik NI S A DX SR AR 1) 1 AR e Uk, AT A2 ot et JER A
I3 1) 5 N[ 15]

AW FERAEM R 267 X, Horp A E oK A Mg, 3R W12 DX A 82 1) £ 35 i A K A i SR A PCR
(75 A 163 Wb, AGHL S PR, ARG TR Sk B R . B
IR DL B B UL 76 Ji e o P o T R T T A P 3 R B Rl 61.35%,  FLUAR N ST FT IR R BH I R
18.40%, HiAAG JE WIR FEFHIE R 3.07%, EURBRBHIER 2.45%, SARKIN E DT IR O H %N 0.61%.
FRATTIT FE A~ K A L A2 %t X A% G 2 BAL IR A 22—

AR I 3o %ot 2 0 b X 2 R HE A AR AT A B, JERIL T 4 R E TR A Y, TR AR
BN 12.27%, BT SRR H LR A B N L 5w U 5 W WA TG T A TR A B o TR IS Fa iR
S b CA_F 1R SR AR [RTIN Bl 2 S5 AR N [ W LA 3 i 1) [ S e 16 ] o FRATT 1128 2 s ] DA 27 22 b A%
JEAAR, T8I T IR I g S A A e S ST o T TR A B I A A Al s [0 D T DA S T 5 11 R
A RBUETS, WIS BRI B, I RIAIT4] [15]

ZRIRH X TR IT A . R S ERYMERE, SR BRI . ARV A g5 R R
NI DX AT 2 R AR, R AR 2 BB AR R A, R N A2 X e it w14 A i 1)
N RAFAEVEAE YR G f 3, TR A 0 T i 388 6] T S A 8 AT 7 4% o

&5k
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