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[ Abstract] Objective To analyze the source of infection and epidemiological characteristics of a pulmonary
anthrax case in Henan province, thus providing a scientific basis for the prevention and control of pulmonary
anthrax. Methods A pulmonary anthrax case reported in Henan province in January 2025 was investigated on site,
with standard control measures implemented. Samples were collected from the patient and the environment for
laboratory testing. Results In this outbreak in Henan province, one case of pulmonary anthrax was reported. The
patient, whose occupation was a farmer, was infected due to participating in sheep slaughtering or activities in a live
sheep trading market. The early symptom was fever, followed by sudden asthma, difficulty in breathing, chest
tightness, dizziness, headache, nausea and other symptoms. High-throughput gene sequencing of the lung tissue and
alveolar lavage fluid both detected sequences of Bacillus anthracis, and the nucleic acid test for B. anthracis was
positive. The serum sample tested positive for B. anthracis 1gG antibody. The patient was cured and discharged
after treatment. No relevant symptoms appeared in close contacts or at-risk personnel, and the nucleic acid test
results for B. anthracis in relevant environmental samples were all negative. Conclusions This outbreak in Henan
province is an incidental case of pulmonary anthrax caused by inhalation. The source of infection is sheep, with
potential routes of infection involving slaughtering activities or exposure at the live sheep market.

[ Keywords] pulmonary anthrax; outbreak; infection sources; Bacillus anthracis; Bacillus anthracis sequence; anthrax
toxin; Henan province

B T (P AR N R R [ A G By i v ) 2, I e 3 AL A R S S00E 3 40 Y IR B
o E (1) 2 A e i, R OR JE 3 AT B R A i # (cyclic adenosine monophosphate, cAMP) 7K *F
S, g 5 A4 A — b e T BRF R Y B 25 IR T $0 ) G N, B 26 5] D 2H 2K i R ER
W, FEHE NN T RNERZ KA RIARER, & FEAE R AR B, BRE AT T A T AR IR 85 vp AT DU JR 2
£/ 37 14 BT R (protective antigen, PA) . 7K Jiff [X -1 AAEEFER LA E, Fralys Jeth 7 L IEAE
(edema factor, EF) Fl £ 4t [K] - (lethal factor, LF) 21 W, TR X, 20 2 5 i 35 il R G A B B AR
FFHFREL: CC BY-NC-ND 4.0 DOI: 10.11847/zgggws1147582
EETE: B0 PR A 3% AN A8 757 3R E (250906024 5 R EEIT TLAESIE A AT B (20240601 )
F—1EH: HEE(1984—), BIEATEIT, Wit BF T A AL Gt o

i HHEA: 2025-04-01 f&EIBEHA: 2025-07-12 FABHA: 2025-10-09
FIEE IR : TAFAE RIBEE: RbRdh BRI SRR OS5 RIEREEEE DTS I RARBE L TMX



mailto:gwscdc@126.com
mailto:gwscdc@126.com
mailto:gwscdc@126.com
https://doi.org/10.11847/zgggws1147582

PE AL T 2026 4E 4 A28 42 55 41

Chin J Public Health, Apr 2026 Vol.42 No.4 - 461 -

I 3 AL AR K T A9 5 33 T Ak e 5 7 kL A o
i (g N 2B Rl ik % R i L B R 28 Y,
JEL AT B8 0 o 7 Mk 2 B ik s R R kAR N 5]
SR YIS, W N A A R A I R VR IR, A AT R S
i % L, Ml JE AR B N D L, {H L 1 G
3 8 2 5, W13 2R BRI R RE IR, B e G
A 2Tk R B A 2 A AE AR SR I R R At S
R, G R, WA 24 h N SFBOETE, £
], BIE R AETET KRMIX, B 20 4t 90 44X
PLR R I R EF L T B, IR XCH B BT, HE
PRK P AR H LB R N £, 2025 45 1 A,
AN TS AT A 06 X Rk
BIHPENE , NI B H 1956 4 I g ¢ Je I I LA
SR P 1 I 5 R R AR, Ol A BH AR R AR RIA L
I8 Tl 5 T IRAT R A P AR, A T X
5T Rt A RS SR B T
RS AN E TE. BIR BRI A RS,

1 E1EEmBR

1.1 mPRAARE 202541 H 8 H, WmEE A
P& Bt A<l o5 7« B e 2 iR 2 iy N B 1 5195
Bil, ZEFEER 52 5, Lo, DUR, RIK, B 4 45
Wizl B EKREN, Hil C® @ 85k
7HEFREThRETHE S . 1 H 12 H, MEAEA
B B 51295 51 1 7 10 1 SR £E 1 i 45, 270 R i 36
VEE P AT v B R P, R B R JE 3 AT B
A0, 24 H BRI 45 RBH M, 1 A 12 H 23:03,
TR A N B B 4 25 il 2 JEL I AR 12 s 461 s 1
13 H 5 KB PN T T 23 P66 28 % 45 A 2 96 IX 5 0 T %
1) H 0 R Ml R B 81 O k2 3R T AR A
1 H 15 H, 7l fis e 3k 8 H G(Immunoglobulin
G, IgG) UMM BH M, 1 A 15 H 8:14, /[ 4A A
B = B2 3T 1 48 5 A it 2 JEL A 12 95 461

12 Al KmAeis sy 2id KT 2024 45 12 H
21 HERWG, RIARM, iR 38 °C, HITHIEA 2
B A DA Z 12, 45 T K 5 Sk fl K 37 F1 IR #4
29 SRR R S IE R 12 H 24 H 5K IR
PRI A o i o) o Sk 5 Sk O R S 00 25 RE IR, T2 B Bk 9
A, BT E R K E P RS, DLl 212
AN BE, 16350 v B LW 2 49 1 (computed tomography,
CT) A 5 45 W27 A il ] 58 o5 A6, 25 B8 i 20 14 fie
s 12 1 27 H ¥ N0 e A8 e 5 B, s PR A A
) A R B3 A PR 40 B, AR R R A0 B T v
(30.38x10%/L), 5 fE il #R & 4L, 2024 4F 12 A 27
H-—2025 41 H 8 H, 4 T Eh 5y B &
T 55 VR Sk 7 IR I T B A A S AL B E B VOIR T
20254 1 A 8 HE N[ A NREEBLE, 45 T IR Hr
PEARARL M LI PTG YT 1 A 9 B IR R

F1 40 A I % (5.88%10%/L) s 1 A 12 H, % 5 fiti 41 41
o B S R AR H R 2F fE A i A, R
120 B & R4 40 3 326 2 4R T 26 5 N IR E= B (f%
s 2= Bt ) W /PN B EEORE IR 9 = A0 R . 4 T
TLPO YD B SR VR ST 95 B R m AR A e i
PUBRGLIRTT, R E AW, T 1 H 22 HiA
B

2 EEEWN

2.1 BARERAMN  NESZIZW, 2025 41 H
10 H, o0 ra 48 A BB Bt SR 4 973 451 il 25 203 0 Jiti v 34
Ve 1 H 12 H, B A N B B s 2 10 AL
FURT X 1 3R R A AT w2 5 DR RN R A%
FRATI: 1 H 12 H, 5 A N RS B R 4 99 151 i
F7 R0 I35 R A, B AR N T 2 97 T 42 o) O i3E
1T mIHAZ B AT I e raR A ; 1 A 13 H, WA
N B B= Bt SR A 993 491 4 I A A, H 4 M 71 9 9 T
2 ) v o HE AT AL BRAS DN, () B A M T 5 o T 4%
Hl Lt 1 10 H SRS 1 il 6 3 3 i 3k AT g
Bekrs 1V H 14 H, I 5§ 48 B TR £ 1 R0
1 H 12 Hinf 48 N R & B % 4 1 I 375 A A8 7 Ik
HEATHUAAE I 1 A 17 HA 20 H, 43 51 R 55 41
TR VRN I B3 AT 7 JEL AT B 355 % F0AZ R AGE I o
22 SFREAMNLE 202591 H 12 HIFHGI
2 25 R0 it Y6 E 3 Y 8 e s R IR AR | R
JEL F F0 KT B8 17 510, R A TR A I 320 A BH A, 7%
E B R Ak 2 = B E B (cycle threshold
value, Ct) %4 32: 1 H 14 H, FiiE&N 1gG HiikFH
PE o L AR 45 FE 38 R B 1

3 RITHRFRE

31 BRERRARRELAL IHHIZFK 500 m 4k
AIEIEFEAZ 5T, RBE AN LR T E
B5EPr%E, 20244 12 A 11 H, I L Rk E 5
— 2 2PN R E, JETE AR 2 T3 IR
Sz, EE A1 H 30 72 A BN AR H R B S
Ao, LRFET), WP X ESH5EEANE, HHEF
BEAT MO T I K RS RS . 5 SRR S R R3S T T
B T, SE R 8 RS R KB T T, A S
AN LR R D BAFE, AR % 2EHE
bR A B3RS

32 FAE AR EEEER R
J, 3500 N o %A B IR R R 4 A RO
HIGEXHER, MANEAIMEELZ ST,
PAZMRE, BEHARE . WBIEE N —
e, = EREB, A3 LA BB, 5 R A 35
RS, FHr AR R 4, T 9 B 53 7K e
i, MAKANZBE. EHZZ RERE FE)



462 - HHE AL T 2026 4F 4 H5E 42 55 4 )

Chin J Public Health, Apr 2026 Vol.42 No.4

V) AT O, BEAE A I 1A R4 A (]
FE (8] R I NE o« HEE 3205 88, K 7 i =
WE 22 T £5 A S B0 DX T 7 428 ) o . oK X
o3 T B35 428 im0 0 JF T 922 005 T BH 4 ) R0 X
& EEE XA B0 R I SR AT R R I AT R JE AT
R AZ BR R I o 3SR AR IR BT R A 94 4y, A0 45 9 A
F 310 FIEETIS 4 0 AN SBE S 43 T R
BNRERE 2 4 WA M ER 19 6 M IRE
HHERFE 23 3 9 S A o R AT BERIEFRGE S 10 43 o
33 EwmEmF AL SH(WS 283—2020 KIH
LU, SE AN K B S A
A AH IR S 55 U7 A7 2% V) 452 fk = R 25 A
) i B SR ) 5B S 512 T 1 1R B2 A 1)
RN GL [R5 R R . )
BE 71 N K ANR 42 N, i 113 N A
M FFEL B O B EMIELDE S M. 53 A
55993 151 5 30 1) B A )R] ©2>14 d, A SR BUHE it
60 N 7547 8 15, Hoh 47 L% U el g 4T =
FEKEE PR TG AR Z, 13 4 A N 03 34T i
R

34 HBRHSAH WHLEERINEFELSH TS
A 536 =, BHAMEKE L 5 W R AN
NzEH¥ RER, REMAMAEE. FRIE S
T8 3 AL 7KCRH R A T AT BE R AR A IR, T R
by THT HH 3R P 97 2 A AT R P AR S IR, N 2 A
fitk 3 6 A T IS 1) JC 7 4 e T o EH Ok S BT, 9
GRS R, RG] R S R B 7R
A5 T3 s A 5% o B It 52 2% 2 RO B 2k
I W, e EE G W i 2 [R] A2 RT S SR VR N i
TWAKGZELBX A —2 2K FME/, A
2 FIRHE P R B TS L B RN O R
WA P K EFERE. S H5FERAMEHT
FN FRFE N G T R B AR W &5 SR Y]
P R ERZ G M ERE 2, BEALER,
WA S IGE 3 R, TR A R I 25 SR8
B o BRI, AN 66 BH R 5 151) 110 J% e Sk Y5 AN v] ¢ =
Rk .

3.5 BrdsdEsh R B N AR Y I B R
b5 dEAT B 1) B B, R AR R B R T U, s e 4
KOG s R S 5K 8 AT IR NS R AL
PASEE, TR T RRIAT R S S X U ik
AR N BT RN R, 0 B 4 ik
S B R B KBRS TR MR 2, 6 KU A
GFEAT A BRI, X P8 K A Hb T R XU N R R 3%
s A i BECGRALE, B3R B L
il 16 B 2 22 R RO AH 5G5St [R) 3E 47 091 V5 R
B, FFE R XA FE RO DL B KR K
TGN BT ML A O 2R A0 55 A B gk AT

T TR TE AT R RTT R REBE, B R
JEL I 12 R, 2 R R AR 77, XGRS B M
WA AT RS, s B b, IR
JBE R 2 s I8 Bl L2 IR ) 4 R, R R I
by 5% S B DL 491 5 DGR B B A, XA AiEAT IE
T 515, B, R A A XA
(¥ 1577 42 485 it V& S AT VB S, Bt A U A
17N A RZ A E bl R
4 ¥+ i

AR AT 973 25 R 25 L I PR 3 BRI 52 56 = 4G
ZEUL, SR FIWT TR R AR IR O — R B RN
TR (1) Mt e JELAR R 2N, DU B 1 515 48] o AR 4R
T 5 TR W B B R TR R 2, E R TR R
NNy 1 1 [ SO N A R S R NV 7T S
Woo 72 B, R H 32 Bk AR T P b A P R Hb
[X [TLIS2151 oy g 4 BBAS R R JH [ i R L X, (HAS
I Ik, A PR ORI N 1 SRR 6 ik 1 B AR
Wk, A KR A BE, T AR AR AU, B R R
B A S B L2 K, SN T B A B

il 5% JEL 995 491] 7L B RE IR S S A, 2Rl K S 2
LI R, — ELAS IS 9T B ML 2 s R
J&, 3 B M s A a1 A 4 i B E
1956 45 JT i 2 S W 30 LA K 15 48] il 2 L7 91, =7
WU % 36 5l =2 Sk il % L 10 265 59 5 42 W 2562, 95 491
Sz T 2N BRI EIT I, A8 5 RN K
LT PR o DR, BB R 12 D — AR R i R
RIS 3508 Ji g, R B2 W DD R 23 do BB K
) il AR N R 2, B H B R
Bl o 3 BT T DR 2 — 7 THT 2 39 T B 4% i) o0 TR
Wi 7, 85 — B 1] 4 43 b N B T GED % AN 9 B
Y, 620 OF 8 2 175 U 2 A0 B % T4, #EAT A T
RN 2 1) 45 i 5 20 40 D) fid 2 4R b B8R K R
B TR R, X R N B AT SR ) —
75 T A2 B 97 LA 7E A B 5 995 TR IS AR 408 99 491 4 410
F 45 F PG IR, R AR R R . Bk A,
5 = N T R TECRE AR, VR E B R AN i L 2R R
M, H TP JE R W P S bR, T A A A TR
BHAE, BEAK T 2E— 2D 4% 35 10 XU

—RENA, BRI S BT 5 EE. B
B O B A A 22 R A R B T AR AR
e, B T2 5 R RCE RS RREE RS
T 335 BNl R - 73 8 T A A T8 3 AN VS 2R 22 5
W L LR, W H = A, T e A
WIE 2F TR R A TR AT e o 2R R I R
W IEARAEAR, 7E Griffith ] 2 g ferh, —4 61 £1)
5 2 BLIA M B RAE B 2 kAT 2 7 7F 1k By 4



PE AL T 2026 4E 4 A28 42 55 41

Chin J Public Health, Apr 2026 Vol.42 No.4 <463 -

FGPE, Rl K4+, 3 d S BRI B A AR A B
BT (H R TR ) i 2 e A 3R 85 SRR
65 3 B A W 25 L N B . 7E Azarkar Z %5120
BIF 0, — A7 AP B AR B A A 4 X 65 % H A
TE AR E R IS A2 I U U A 1 DL T S8 i B BB T
W 2 3 T o 3295 G () 2 R AR R BOR H ) T
Gy ik ge . LB TL 4 SRR, il B )
P S B A AR 1, G SN N 2 A HL R
X I JEL P B 42 2 W L A T

£ ML BN A B R o PR R T A
12 I A Yo LR N i 7 R HCSRE T 5
KF B D A 2 AR N B3 HEAT ) RE BT 4%, S IR
NI FEGRAT 93 5 VR A R, 7 HE 2 U e A
F DRI B, AR H BB A ] R i R B R
B ORIV B 47 T SRR o 08 AR N 3 T 2 17 1 2 Ak
B TARREAT BSR4, A DL R 23 MR 78 —
FE T30 i AT e o R 1 e AL B A AR s
BB A R R TR AL B R RCR, BN R
B X I LR &, 24 2. 2350 F
I O 2 P 4 M B 1 38 17 ALk BB R it v S T
RAFAE L, AL PRt 5 7 TS B R 0OR . R, 8
TR 7 iR A S8 AR e B ) R R AR X
JoEr BRI TR B 0k AL SR T A LD, k= 0
F) B BRE B 47 R RORIIR A ROR, Ak 3 T 3 e B A
H s AR BT LR X i 5 A 1) 53 B L AR
T2 W e AN AL o 1 22 13 22 IR e 12 Ja 4 19 LUy
2 N TR A A B B A AN RE L s =2 R IH
WATILIT b HECWS 283—2020 SR IH 12 Wi )2 F1i2
I7 75 R RIS YT J7 % (2023 4R 1) VB i 5 T8
W b AN G, ot ) A ) R A
S5, 0 A I 7R 5 A B A ) R ORI b
B A A I AR RS AR AE 22 7, X LRI 450
5132 W 28 155 42 ) 3 B AN S AR s DU R A
JRCTh RT RIS 1S S 0 M BER R IR 5, T RE
R EERETEET R

Lk L TIR , 9 RS 2K S R A A
e 5 KA BUR I 3 3 18, 05 22 30 1] 15 By 1
125, ISR IECKE 5, MLV AR 5G4 2 T 7 I A EL
568 15 5 Rl 77 5 4R 1R BT LA 5 L A% e 1 AR
CWTRE Sy o LI R 5% T 5 I R T DL e I i
PSS TR R S 03 s K AR BE R HE R A AL R
A i DX HR A 5 N ¢ T Y R0 BB A B £ 7K
Vs £E [ 52 T ) RE Gt 112 WA 1 A D)4

O HEBRAE, IRk BRI TR B R N o
BETHEEE REE R4 FEENK
REBR, RFRKIFELMERRE, NFE AN
T, EFREREP, FRANERRT — R =4
A RAE AP HIEN S, Bk, LENF
R &N

S Xk

[1] Frem. st N RILANE 14 4 iR 2 [EB/OL]. (2025-04-30)[2025-
07-10]. http://www.xinhuanet.com/20250430/01029ac6005d42169560
db999cdf6d7/c.html.

[2] Doganay M, Dinc G, Kutmanova A, et al. Human anthrax: update of
the diagnosis and treatment[J]. Diagnostics, 2023, 13(6): 1056.

[3] Liu W X, Nestorovich E M. Anthrax toxin channel: what we know
based on over 30 years of research[J]. Biochimica et Biophysica Acta
(BBA) —Biomembranes, 2021, 1863(11): 183715.

[4] De Perio M A, Hendricks K A, Dowell C H, et al. Welder's anthrax: a
review of an occupational disease[J]. Pathogens, 2022, 11(4): 402.

[5] Islam S S, Sarker M S, Akhter A H M T, et al. Animal, human, and
environmental perspectives on Anthrax in Bangladesh[J]. Heliyon,
2024, 10(1): e23481.

[6] Harioputro D R, Kusumawardani A, Novita I, et al. Cutaneous an-
thrax: what is the Hallmark?[J]. Acta Medica Indonesiana, 2024, 56(4):
555-556.

[7] Elbahr U S, Tekin R, Papi¢ M, et al. Factors leading to dissemination of
cutaneous anthrax: an international ID-IRI study[J]. New Microbes and
New Infections, 2022, 48: 101028.

[8] Hendricks K, Person M K, Bradley J S, et al. Clinical features of
patients hospitalized for all routes of Anthrax, 1880-2018: a systematic
review[J]. Clinical Infectious Diseases, 2022, 75(S3): S341-S353.

[91 MRAFAL, X, 25, 5. Ab o i — i N Ak s i D 38 155 42 ) RO R ek
5B (3], B SR AR, 2022, 38(8): 740-743.

[10] 2. DA i e 15 VR B R SR 7 42 FE 7t 3], 503 M, 2017,

32(3): 179-183.
[11] PARIE, 387, 2301, % 2018—2023 419144 A AL RIE AT

[12] s N RILAIE [ 5K P AR REZE 5123, WS 283—2020 ¢ JH 12 W
[S]. Abat: o b Hi R, 2020.

[13] 4, I TUE Bk, HAUX 27 i K R ARS8 A0 (0], 4% 4o
{55, 2024, 37(5): 464-467.

[14] ¥4k, MlE, Brddd, 5. 2019—2022 4F 7 & [8 % [ ¥8 X R %5
AR K 5 JE 2 AR I 4 T4 BB (9] TP~ 3L TR, 2024,
40(10): 1235-1243.

[15] 4%, Bejetness E, Ji 85, 4. VG H A X 1976—2010 41, £.3t&
PIRIATEAS 4T ], P EATL A, 2017, 33(8): 1216-1219.

[16] VRS GLih )R, B 5K G0 vt J5 e v 1 2 5L BA. 78] B e v 4 45 2024[M].
JEm: A gt A, 2024

[17] Espinosa L E, Uson M C V, Garcia J A, et al. Survival of patient with
hemorrhagic meningitis associated with inhalation anthrax[J]. Clinical
Infectious Diseases, 2022, 75(S3): S364-S372.

(18] XUz, T %, Guest, S SOt (). hAR i,
2023, 41(9): 619-622.

[19] Griffith J, Blaney D, Shadomy S, et al. Investigation of inhalation
anthrax case, United States[J]. Emerging Infectious Diseases, 2014,
20(2): 280-283.

[20] Azarkar Z, Bidaki M Z. A case report of inhalation anthrax acquired
naturally[J]. BMC Research Notes, 2016, 9(1): 141.

[21] e N RFEANE E K DA @ RZE R & RIFIZIT 77 % (2023 4
OS], ALt H E AR H RAL, 2023.


http://www.xinhuanet.com/20250430/01029ac6005d42169560db99f9cdf6d7/c.html
http://www.xinhuanet.com/20250430/01029ac6005d42169560db99f9cdf6d7/c.html
https://doi.org/10.3390/diagnostics13061056
https://doi.org/10.1016/j.bbamem.2021.183715
https://doi.org/10.1016/j.bbamem.2021.183715
https://doi.org/10.1016/j.bbamem.2021.183715
https://doi.org/10.1016/j.bbamem.2021.183715
https://doi.org/10.1016/j.bbamem.2021.183715
https://doi.org/10.3390/pathogens11040402
https://doi.org/10.1016/j.heliyon.2023.e23481
https://doi.org/10.1016/j.nmni.2022.101028
https://doi.org/10.1016/j.nmni.2022.101028
https://doi.org/10.3201/eid2002.130021
https://doi.org/10.1186/s13104-016-1955-0

	1 疫情回顾
	1.1 病例发现和报告
	1.2 病例发病和诊疗经过

	2 实验室检测
	2.1 样本采集及检测
	2.2 实验室检测结果

	3 流行病学调查
	3.1 感染来源及暴露史调查
	3.2 环境调查
	3.3 密切接触者调查
	3.4 溯源分析
	3.5 防控措施

	4 讨　论
	参考文献

