FEPCH E2E 20224F 12 A5 22855 1280 China Tropical Medicine, December 2022, Vol.22, No.12 - 1109

= SN AN T 2 VA ke L 25\

B 1980—2011 4F R HR IR 2 it Mo A Tk 27 2 XL

M E IR, ISR, A TR, DR, R KRR, | B, RS
T R TR AT, 9 VE T 811602

WE: BW 0054 30 4 A 8] BRPERENS AH ¢ BRUIE PR LI TR 22 R BORA T 22 3 3, i BRI R R 4k
BRI B GG A PR R AR ARG . ik PEER 1980—2011 4% ] Fiff 44 & A 1% 29 L MLy A fa) 28
185 2 B8 1Y 35 Bk BUBE T, 6 LA TR B S I A 1008, SE MU (Fral) VBE A BRI F (VW) (B DT AT (Pegm) L BUE
PR [ (Pst 1) 4503 Sy A , 22 573 X Bt (different regions, DFRs ) 5& K43 BURF 5 955 A RRAE , [R) B 45 & 16
AR K N ) B 3h W 8] BRRE AT B, 00T 24 A0 BB B B I S SORATRRIE . SRR STIOAIN Y 35 A% BRUBE TR R AL A Sy
RV Hy vty B A5 Ak A3 R 2 B2 AT H P 29 MR (82.86% ) S 7 ik i J 28 | 2 L 7 A 1 75 e b X R PRI X, 2 44 (5.71% )
AR LY, EFE A AEARIE L X s DFR 43 TAT 6 Al AL R 78 Forb ST 16 0k (8 78 124K (1078 2 0k (36 1Y 1 4k .30 T 3 bk . 1b
RYLRE, DL S TUFN 8 Ay 3, 5 BUAN 1h BY B bk 32 B 43 A 75 Vg 15 P 090 by DX AR 22 LU g R, 8 8 L 10 780 (36 Y 30 TR TR Ak 2 2
AT HREMX . G T R U B R R A AL B 2, s (8] BRRE S 17 3 AR N B, Bl JE B0 T2 0, BRUSE (1)
BAFRAT ™ A A RABRE A S AT R R, F, o020 S AT BRBE B 5 TAE VISR B N RBE AR A A 2 4 o

KGRI BRPE AT AR R R H 1
FESES:R516.8 XEMRIRFE:A XEHS:1009-9727(2022)12-1109-04
DO1:10.13604/j.cnki.46-1064/r.2022.12.01

Etiological analysis and epidemiological significance of plague in Qinghai, 1980-2011
YANG Jian—guo, JIN Juan, YOU Pei-song, XIE Hui, LI Cun—xiang, HE Jian, MA Lin—de, XIONG Hao-ming,
ZHANG giang, TIAN Fu-zhang, DAI Rui—xia
Qinghai Institute for Endemic Disease Prevention and Control, Xi'ning, Qinghai 811602, China
Correspondence authors: TIAN Fu—zhang, E-mail: ghxntfz@163.com; DAI Rui—xia, E-mail: drx200907@163.com
Abstract: Objective To analyze the pathogenic characteristics and epidemiological significance of human plague

related strains in Qinghai Province in recent 30 years, so as to provide scientific basis for on—the—spot disposal and prevention
and control measures of plague outbreak in Qinghai Province. Methods A total of 35 strains of Yersinia pestis isolated from 29
typical human plague outbreaks in Qinghai Province from 1980 to 2011 were selected and studied by biochemical fermentation
experiments. Virulence factors detection of Fraction 1 antigen (Fral), virulence antigen (VW), pigmentation (Pgm) and Yersinia
pestis 1 (Pst I ), determinants and genotyping of differential regions (DFRs) were used to study the pathogenic characteristics.
At the same time, according to the epidemic situation of human and animal plague in Qinghai Province in recent years, the
current situation of plague prevention and control and epidemic characteristics were analyzed. Results  The biotypes of 35
strains of Yersinia pestis were classical, and the biotypes of 29 strains (82.86%) were of Qinghai-Tibet Plateau type, mainly
distributed in southern Qinghai and around lake areas, 2 strains (5.71%) belonged to Qilian Mountains type, mainly distributed
in Qilian mountains, and 6 genotypes were identified by DFR. Among them, 16 were type 5, 12 were type 8, 2 were type 10, 1
was type 36, 3 were type 30 and 1 was type 1b, the strains of type 5 and 1b were mainly distributed around the lake and the
southern foot of Qilian Mountains, while the strains of type 8, 10, 36 and 30 were mainly distributed in the southern part of
Qinghai. Conclusions The pathogen of Yersinia pestis in Qinghai Plateau has complex biochemical types, the epidemic
situation among animals is continuous year after year, the situation of prevention and control is serious, the occurrence and
prevalence of plague seriously endanger people’s health and social development, so it is necessary to do a solid job in the
prevention and control of plague to ensure the safety of people’s lives.
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Table 1 Biochemical characteristics and regional distribution of human plague-related strains, 1980-2011
. HABEFPE R Detection of biochemical characteristics )
Bk - \ on g e : _ AR HOE A3 A
) B A WZERE  EIFWE BT Hl JRA . o
Strains No. Biotype Geographical distribution
Aabinose  Rhamnose Maltose Melibiose Glycerol Denitrification

29 + - + -t + + TR R A2 B R R E R
TEAIGTT RIRE (522 H 2O | [F] 7L

2 + - - - + + AR 1 AR B

Fra RZWEA 4RRIATET :b. 2 A 4 0RPETER ; +. PHYE;—. BAME . Note: a. Rhamnose has 4 positive bacteria; b. Melibiose has 4 positive bacte-

ria; +. Positive; —. Negative.

R2 19802011 FFMWH B HHHE BRI BIAE H SR REVHE 35 B A 8] RBEAR R bR EE 1 B F R 25 R
Table 2 Resulis of detection of virulence factors of 35 strains of human plague—associated strains from Himalayan

marmot plague natural foci in Qinghai, 1980-2011

) [EL7 3 JEREHUR Fral FREAT T 3 IPstl BRI F VW T FEYIE BT Pgm

AL A Biotype
Strains No. + - + - + - + - +
T J5 A Qinghai-Tibet Plateau type 33 33 0 33 0 25 8 27 4 2
AR3% 1112 Qilian Mountains type 2 2 0 2 0 1 1 2 0 0

o+ BAME ;- BHPES Note: +. Positive;—. Negative.

&3 1980—20114F 35 bk NI BUBEH KBk 5 A BEAMTAL R
Table 3 Results of differential fragment analysis of 35 strains of human plague-related strains, 1980-2011

A Genotype K%L StrainsNo. 1 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 PMT
5 16 - - 4+ 4+ 4+ o+ o+ o+ + 0+ + -+ o+ o+ o+ o+ o+ o+ o+ o+ - +
8 12 - - - - + + + + + + 0+ - 4+ o+ o+ o+ o+ o+ o+ o+ o+ - +
10 2 -+ 4+ + + - - 4+ + + + - 4+ - - 4+ + 4+ 4+ 4+ o+ - +
36 1 - - 4+ + 4+ + 4+ 4+ -+ o+ - 4+ 4+ o+ o+ - 4+ o+ o+ o+ - +
1b 1 -+ 4+ + 4+ o+ 4+ 4+ + 0+ + -+ 4+ o+ o+ o+ 4+ o+ o+ o+ = +
30 3 + 4+ 4+ - + - + + + - + - 4+ + o+ - o+ o+ o+ 4+ o+ o+ +

W+ §HE B s - § B 5 1~23 D940 AR5 1 90 s PMT R BORL S0 ES |9 o Note: +. Amplification positive; —. Amplification negative; 1-23 is typing

primer; PMT is plasmid validation primer.
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