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ROKREREEASEIN, BRESIBFAY KRR E, T2RNAEKRE, ZL5F 5 AN,
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Pathogenicity of Mycobacterium avium to guinea pigs

XIN Lingxiang, XU Lei, JIN Jihui, REN Xiaoxia, ZHU Liangquan, CHENG Junsheng,

LI Junping, WANG Tuanjie’, WANG Nan"

China Institute of Veterinary Drug Control, Beijing 100081, China

Abstract: [Background] The three strains, CVCC 68201, CVCC 68202, and CVCC 68203, are usually
used to produce purified avian tuberculin in China, while their biological characteristics and
pathogenicity to guinea pigs remain unclear. [Objective] To explore the biological characteristics of
Mycobacterium avium and its pathogenicity to animals, so as to provide technical support for the
prevention and control of avian tuberculosis and bovine tuberculosis. [Methods] The genomes of the
three strains of M. avium were sequenced and the nucleotide similarity was determined. Guinea pigs
were respectively infected with the three strains of M. avium. After that, we observed the clinical
symptoms, pathological changes, and intradermal allergy and measured the weight gain and organ
indexes to evaluate the virulence of the three strains to guinea pigs. [Results] CVCC 68201,
CVCC 68202, and CVCC 68203 were all identified as M. avium, and their genomes had the highest
similarity to that of M. avium subsp. avium FDAARGOS _1608. The infection with M. avium affected
the weight gain of guinea pigs, which was mainly manifested as growth retardation. The average weight
of the guinea pigs five weeks post infection with CVCC 68201 or CVCC 68202 was significantly lower
than that of the uninfected guinea pigs. The results of the intradermal allergy challenge showed that the
area of skin redness and swelling of the guinea pigs infected with CVCC 68201 was significantly larger
than that of the other two infection groups, which indicated that CVCC 68201 caused more intense
delayed-type allergy. The spleen and lungs of the guinea pigs had different degrees of swelling and
hemorrhage after the infection, and the lung index of the guinea pigs infected with CVCC 68201 was
different from that of the uninfected group (P<0.01). Different degrees of alveolar changes were
observed in the lungs of the infected guinea pigs, which was severer in the CVCC 68201 infection
group, as demonstrated by enlargement and slight bleeding. The acid-fast staining of lung and spleen
tissue sections of infected guinea pigs showed scattered infiltration of red mycobacteria. [Conclusion]
All the three strains are pathogenic to guinea pigs and can cause local lesions. This study provides a
basis for the preparation and identification of M. avium and lays a foundation for the research on the

method for differential diagnosis of bovine tuberculosis.

Keywords: Mycobacterium avium; avian tuberculin; bovine tuberculosis; guinea pig; pathogenicity

BoEMHERE TS oEMNEE ST —EREMNEUEYE, 808 E IR
(Mycobacterium avium complex, MAC)i{ 52 ,MAC &5, HHXY | Mook, ® ., k>, W]
253 B 7R AIE 45 4% 3 BOFF T (non-tuberculous YRS | AR ED, 1E 1990 4F | 2000 4F
mycobacterium, NTM)f F kB> U NTM 2010 4E3: 3 YR 4 [ G5 4% 00 A T 2= S AR e 25
AT HARA, X AREZR sl SR, RE A BE T NTM 14532535 5
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K 4.9%., 11.1%% 22.9%, NTM f A B gy 5
W @B A T ERD, ERs S RGE, A
YL NTM HEAC T, 7 8 3 i a8 T 5 40 KT
BRI A AR

IO A8 25 T 2R I A S5 A% FL R R AR S IR
I FIES G5 4% e P9 AR 35 R 0 St S Bl T A= 21
(World Organization for Animal Health, WOAH)
E bR 52 5 g Wi 2 S5 i RS 25 146 8 k2
—, P, B AR R A A% S 4
WS A EEME, R —WAE Sk
FF TR S TR W 28 TG |« 2o 8 Ik 40 S5 25 TR o
MBI —KEE TEAR. 2k, Z2HME
H 1 ORI E 5 il A5 A% R R TR AR
S AR, 3 3 AR AR CVCC 68201,
CVCC 68202 Fl CVCC 68203 k", ¥k 1985 4E
oy B A B IR

J B 8 4 AT B IR Rk, BRI
JEYL R BB B R AR RN, SRR S A
R R BB R Zh A, A S0 FE A B
XTRFIEA . AfbRedE . B detk . il
LT THFSE . ASCX 3 MR IBURME TR T
HE— BT, DU & 20 RO 1 10 T 25 0 2
PEPURIE , o A= 250 1Y S S W T e 5
RS

1 #H57%

1.1 HE#h
BARFFE CVCC 68201, CVCC 68202

CVCC 68203 T 198549 J1 1 H#% T, HHHE
P 2l i WS BT TR PP R O R AR
1.2 SEIGzh4)

300-400 g JoiHr e ik J5i A (specific pathogen
free, SPF)Z K BRI A It 5 438 A 42158 sh ) 4%
ARA R F . AT o 58 24 bl W BT 5

55 sh Wi te A 5 sh i SC 36 40 R 25 3 & AGE R
%5 A T (1) 2022 58 00014 5,
1.3 EFERFERAF. HF
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BHIRAWF . rRetu il e, BEFTEYD
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2iin AR THIRIETR S R4, H IR AEY
BES7 I A IR A F]; PCR X, Bio-Rad AH];
¥4y Hekl, DLAB Scientific 23l .
1.4 BEBoRATEBIES

THITIF CVCC 68201, CVCC 68202,
CVCC 68203 @i fl, Fl 0.2 mL ¥ 7% f#
RNl 2 SOMRBCICARI AR 7 2, & 37 °CH:
FER R FE 15-20d DL E.
1.5 BRISFERSEFR

e —3Lh 4 41, 43518 201 4. 202 4 .
203 A A, BEdl 5 KR, Ao mEs Rt
SR 3 PREAFIAIG Y, SHEEARUFEE 15T,
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RS B3 2 R T 0.5 mL/ L, 25 14 f R
AFERK, 0.5mL/H
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B N ke B =W L R AR B (cetyl
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DRUZEL, 1) FH B R 5 S Pl Dk 68 7 DRI 201 52 3 1k
3 3ok 4 5 DR 2 P BL A A 1 R AH L)L BE (average
nucleotide identity, ANI), FfuEf7 kbR 434 .
1.7 MRE. ERFTITSAEATERA
bk 3

TSR UEE 35 d, 2 HWLZEHK R0 fE Rtk
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PRI, T 1 d 5l B 21 e TR AR
RIS 5 S TRRRTIIKEL, PIMRUASEI . R fili
R AERREE , P KRR, Rl s A I
HRE, SERTPERGAR; S5CONEEEE. X 3 AR
YL BEAA AR (W G R IR TR EE, 50 BEA kA 7
GiiTeE LT o Hi HRERR R B=IE a8 0 /R
TR A R R A R B
1.8 HREFME

f RS 5 S IR, BRI AR
PRI, T 10%A AR R S AR fe, i BR
WAL TR, A, BT, P IRR
F - 4T (hematoxylin-eddyr, HE)Ye @ FIHTIR YLD,
e AR TSR, RAEERUGIFIERE R
1.9 Hit=EFZE

O B A 9 A O L MU R U F U R
BT RN ¢ K555, 53425 580, P<0.05
FRAGI#FESL, P<0.01 HRBENG %
5, P<0.001 AR ENG Y25

2 BREM

2.1 ENSATEME R EFEFE LR S
ffi /] CTAB L$2HC 3 AN FE bk Y 3 4l
DNA, ZIRpEER vk, 2550 B /40
B — JEHIEEUAY DNA #8522 36T Tllumina
M F A% CVCC 68201, CVCC 68202 il
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SERH AT ANL23HT; B 95% AL o S
AT BT A R e, S5 R, 3 DIk
BE TS AT EE AT E BT, 5
BRI REFRERE ATCC 25291 FOAZ TR AH
BE4r 3R 99.926 2% . 99.928 9% . 99.928 7%,
NCBI H F A% 1 & 43 AR T Tl N 9 S [] B8 ok 1)
REAGFECH 274y, 25CHTFINE
AT BN 274 (3 ZL R 756 I EW M,
wE 1 R g R oK, CVCC 68201,

CVCC 68202, CVCC 68203 145 Mycobacterium
avium subsp. avium FDAARGOS 1608 ¥RAHIT,
ANT FLEE /3510 99.982 9% . 99.986 0%
99.981 9%,
22 RBEBRIEKRERAAEZES T

SR S5 % H W EE K B FERAS , RS pi R AT,
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TEZ5 0. 3. 5 JAl, X Rede g fnas 4 40 kA T
FRE, S4B KRAEESEFLAR, Hp
201 41, 202 HAARELERGLEE 5 FEE, 529
A ER B, P<0.01; i 203 HikE 555
FIEAHEL, To8iT2E22 5(P>0.05) (& 2).
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AN RIS, & ARl 45 2 1 3 X
T HIKERE T ARSI E, T 1 d)E
I R R 2T b E R S5 B OR, 201 ALK
B2 S ZS SO BT B T AL B KT 202 41
203 4, SAHKRIELS LR R K NZEE R
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24 PESSKAFTAPES R LB
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A BOBLIE B AR A H afo JERYLZH LA 201 2 oM A
523 P20 E 4 B R R R AR A% 7 2 el
Bl 4 Pros . 38 % K BRI Rt AR B . 31 0A
AR RECRIL, 201 41 202 414 203 219 f8
IR R S R e, o 201 ZH R I R
XA LA HE 22 57 (2 35 (P<0.01), JIE#% 2R st 1
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25 REFWRLARILRIH
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Figure 2 Changes in body weight of guinea pigs
infected with different strains.
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B: Clinical symptoms of the lung, control group on
the left and infection group (201 group) on the right.
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Bl 6 PFRARAGH HE R2GLZRME L&, 200x) A: 2014]; B: 20241; C: 2034]; D: X4l
Figure 6 HE staining of guinea pig lung (HE staining, 200x). A: 201 group; B: 202 group; C: 203 group; D:
Control group.

L

B 7 FBKRBEM HE R &4 RMHE £, 200x)  A: 20141; B: 20241; C: 2034; D: X4
Figure 7 HE staining of guinea pig spleen (HE staining, 200x). A: 201 group; B: 202 group; C: 203 group;
D: Control group.
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B8 MERMBMBRAGRERGERREE, 1000x) A: 2014]; B: 2024; C: 2034]; D: x4l
Figure 8 Acid-fast staining of guinea pig lung (acid-fast staining, 1 000x). A: 201 group; B: 202 group; C:
203 group; D: Control group.

B9 BREBBERRAGERERREE, 1000x) A: 2014]; B: 2024]; C: 20341; D: X4l
Figure 9 Acid-fast staining of guinea pig spleen (acid-fast staining, 1 000x). A: 201 group; B: 202 group; C:
203 group; D: Control group.
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J BN 88 4 AT T v B R, IR R g
RIAT % J hy MUY /g PR 2 b 4548, g BRTD J5 AT AL
PR DU Z A% B A . K B 5 (0 AR b
BN, B JSAATE 3 , S EE T 45N
SIS YIRS B, FERE VAN L T RE e
P2 B [ RO AR 45 T R B I A A
A2 1 UV B RGeS, R FH I e 2 53
RG] A & R A5 A% TR &R
CVCC 68201, CVCC 68202, CVCC 68203 itk
VERIFFENT S, ST NTM X sh i Bom i
i3 FE PR I Y % 3 i, Bl CVCC 68201 .
CVCC 68202, CVCC 68203 HHRII N E A KiAT
L, CERZAT R R T 99.9%.

ARG R, WK BRTE & 7 BT s I S Y
TR R A7, T B ELIS, AT IEN,
TEIRYLER S JE A R P XA I T A, R
Yt CVCC 68201, CVCC 68202 kK Bl (19 F 44
IR T AR B2 ARSI 53R,
CVCC 68201 FRIERYLAE 7o 2 Al BB BN
s ZU AR K RUAR A RN o WEAS R AR SR
JE o 2H 3 I S T S 1% OGO M U A e O B
I, 3O [) B o 2 1) LT 22 500 it e 22 52
AN TR R JE M i AR R A, Horp 201 2 A9 it
FBD E T ARG ZH (P<0.01) 55 B2 WL EE &
B, BRI AR AT D BH SR AR, o AR TR A S5 4 L
IEH IR S5 R o B, Hid 201 497
WO, MAERE LA, IR R A
B Wl RARY) bR g R WAL E R o
AP B RCE R, Hrp 201 HREREE R .
R R, DL EEEIRERE, Hl& &R w =
1) 3 PRE ST BT K BRI A — R 1Y
Fowtk, FI5IR A ; g CVCC 68201
XTI BB BU% 1 I 5T CVCC 68202 HRFI
CVCC 68203 k.
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