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1 #pfe &

1.1 &R
L1 AR 485 U 4R 100 175 87 ff & 5 7k,
AL HE RS R (Parrot) 65 H AL & (Leiothrix )20 H (&
¥k 5 (Zebra Finch)8 H ¢
112 FZL ) AL #S : HeLa Fl Vero 4 Jfd ( 52 5
ZERTF) ;Cps 6BC 4lifb FE [ 41 DNA 4 S 3t Cps
PO (36 RN K 2 352 AR Je BAd FERL 2 o fa
VAR W27 2 Bl OG B 2082 S0 ) 5 REVE W IR £h 5% 12
9% 5L (SPG) ¢ B LR B J7 BC il - #EBE 75.0 g,
KH,PO, 0.52 g,Na,HPO, 1.22 g, L-A %% 0.72 g,
EHTRKERRZTL M pHHET.4-7.6,FEK
B 20 min, fE¥% H 5 A 10 mg/L K K % K.
100 mg/LJj 85 2% 100 mg/L 8% & 3. 75 mg/L
PEFEER B 25 U/mL il & M R . KR EIAE KRR
.5 10% FBS iy DMEM £ 37 £ %8 hn 10 mg/L
PR %R 100 mg/L J3 7 8 K (100 mg/L §E 5 &K |
3.75 mg/L Wik % 2 B af 25 U/mL #| & #H & .
1.0 -2.0 mg/L LR ; 4= ) % 4 #5 ( Haier 2%
Al 5 8 B 2¢O W 4% (Nikon A H]) o
1.1.3 SB35 58 & SPF 2% M CSTBL/6
/NER 24 H (I T i1 R 07 3R B st ik SRR S A BR
Hl),6 -8 Ji, Ei 18 21 g, BENL K 4 4, 735l
BN EERR 2 x 10° 2 x 107 .2 x 10° TFU L) Jz PBS, 4
oM,
1.2 PCR # 1B #F Cps P& ¥k

FEAZH DNA $2EE $2 IS 5 ) 4140 DNA, #%
SCik A R Cps ompA JE B 51 ¥ ¥ 51 CPF. 5'-
GCAAGACACTCCTCAAAGCC-3", CPR: 5'-CCTTCC
CACATAGTGCCATC-3", R WK % : A 50 pl,
Hrp ddH,0 32.75 pL.10 x PCR buffer ( & MgCl,)
10 wL, dNTPs ( 10 mmol/L each ) 1 pL, CPF
(30 pmol/L)0.5 pL.CPR (30 pmol/L) 0.5 plL,
Taq fifj0. 25 wL . DNA #i# 5 wL. f ¥ 250 WA
95°C 2 min, 28 95°C 30 s,3iB k 60°C 30 s, JEfi 72°C
30 s, fEFF 35 K, R IRAG IR JGHMEff 72°C 5 min, 2 1
JRE . PCR PEWI 1. 5% Byt 5 W0k Jz el ok AG N
1.3 Cps EEHIEFR
1.3.1 Cps 540 IR #% PCR )i FHME AR A 1Y
JIF2H U A R 503K UK R IS O, ST

VE, B B, EFD T8 JE Vero A1 Hela 40 i
32°C -25%C,1000 x g, &.0> 1 h, FEERFREFNE,
B AR A K 15 97 3, 37°C 5% CO, fH iR 410 i 5%
FEA PR 72 h,

1.3.2 Cps WP REFFR s — AU R AR A
BARECH N 1 -5 A8 >S5 A4, WA A& SPG ik
B, ak2e s 2 4058 3 A0 5 4 U5 JF B
Ak — U 3R 5 B OBCES o B PE AR R - 80°C B
= 120°C K PRAF s 515 — AU S 7 S 9O 4 78 R WL
SEENELRAR D AR S 3G IR 20 2 A0, IRl —HEAR S 2
P 22 UCER 2 ANEE IR 72 h AT AL IR AR, JEACHT LA
NE B IR E 2 g Ih 1, AT & R B SR

1.4 Cps FHHERE

1.4.1 PCR =¥ f7 % 5€ o PCR =¥k 1EJL 52
T EE K20 5 O oA R R

1.4.2 Giemsa & {0 .35 1: 9 [t 5l BU Giemsa & 3% FI
Sorensen 2 1 (pH6. 98 ) 1R e i T AF ¥ 5 HY 1t i o
4 J5 ) Giemsa Y 444 15 min — 30 min; B fiL%88
T8 R AR TE i 8437 (inclusion forming units,IFU)
1.4.3 |83 7¢ % (indirect immunofluorescence ,
IF) e o e R = 1: 15 809% HF 1 13 5 4 ffd J o
AHi B JG WA Bt Cps R PR, 37 CIR G IR E
1 h 5% 4°CHFF 7% ; PBS ¥ UE 3 I, A FITC F5id
MEP S 1gG,37°C, ML R 1 h; PBS BEMR J5
Hoechst 33258 4 (i #4740 M 4% 4t {4 3 - 5 min,
PBS )5 Nikon f8] % 920 B W B T WAL R, it
3 IFU,

L5 NEBRERENEH F

1.5.1 Cps B BRMAMEG F7 ) 25 G W T IR I
Vero 4fi il % 2215 77 WU AR PCR %5 o 32 S 4435 G 11
sample 6 TR Bk 1 by S50 TRk , B8 P T4 ik 200 D, {1 5
O, BT -T0°CHRAE

1.5.2 Cps /N : PBS B & sample 6 B ¥k, &
FUNBUE B FD 50 L B BB IR, 43 3 & 2 x 10°
2x10°.2 x 10° TFU A& Ji A 5 % B8 41 5 P 45 b G 78
PBS 50 L. KW I /N BUES ARG A0 I SRS A
AR

15,3 Bk WA RUBE RIS (< ) TR
555 R VBB 10 RATAEARFE/IN B, I A B0 I L
ifi B R ZBEAT HE G e A e £, W B WL 4 LA
2K F Cps ALk A

2 &R

2.1 &EfRAH Cps ompA EEHI#HNF0E 54547
LAk 0 & T 2H 21 5L 4H DNA R # R, 4 R
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P CPF ,CPR 5|9y, i1 PCR §44 264 bp H Y A B,
100 3 dn A< A5 6 13 FH M. 4% 6 i) PCR FH ™= 9y
ompA KK F 5|5 Cps 6BC ompA H K ( Genebank : M

73035. 1) #£ 47 BLAST [t %, [/ U8 ¥ %y 98.17% =
1.6% (E 1),

CLUSTAL 2.0.12 maltiple segquence alignment

——————————— TATTCCTCGCT-TCTTGTCTGGCTTTACTTGGACGTGGTGCCGCCAGRAR
ARTTCCTAGCAATCTITGTICTGECTITTACTTGGACGTGETGCCGCCAGRAD
————————— ACTTCATCAGG——ATCITGTCTIGGCTITACTTGGACGTGGTGCCGCCAGRAR
GCCCTAGCCCATGTAGCAGC——TTCTITGTICTIGGCTITTACTTGGACGTGGTGCCGCCAGAR
_____________ TAGCTTCG-ATCITGICIGGCTITTACTTIGGACGTGEGTGCCGCCAGRAR
_____________ TAGCCCGGCATCTITGTCTIGGCTTTACTTGGACGTGGTGCCGCCAGARD
_____________ TAGCCAGCATTCTITGTICIGGCITTACTTGGACGTGGTGCCGCCAGAD

E3 e

GAGCAARTTAGRATAGCGAGCACA AR A AGAA A AGATACTARGCATAATCTTTAGAGGTGR
GAGCAAATTAGRATAGCGAGCACA AR A ARG A AGATACTARGCATAATCTITTAGRAGGTGR
GAGCARARTTAGRATAGCGAGCACA AR AR AGRAR R RGATACTARGCATAATCTITTAGRAGGTGR
GAGCARARTTAGRATAGCGAGCACAR AR AGRAA R AGATACTARAGCATRAATCTITTAGRAGGTGR
GAGCAAATTAGAATAGCGAGCACARAAAGAAAAGATACTAAGCATARTCTTTAGAGGTGR
GAGCAA A TTAGAR A TAGCGAGCACA R A A ARG A RGATACTARGCATAATCTTTAGRGGTG
GAGCAAATTAGRATAGCGAGCACA AR A ARG AR AGATACTARAGCATAATCTITTAGRAGGTGR
B

GIATGRARR LA RCTCTITGRARATCGECATTATIGTI T TIGCCGCTACGEETTICOGCTICTICTICOCT
GITATGARA AR CTCTTGARATCGECATTATTIGTTTGCCGCTACGEETTCCGCTICTICTCCT
GITATGAR A AN CTCTTGARATCGECATTATTIGTTTEGCCGCTACGEETTCCOGCTICTCTCOCT
GIATGARR A ARCTCTITGARATCGEGCATTATTIGTITTIGCCGCTACGGGTTICCGCTICTICTICCT
GITATGARA AR CTCTITTGARATCGEGCATTATTIGTTTIGCCGCTACGEGGTTICCGCTICTICTCCT
GITATGAARAA A ACTCTTGARATCGGCATTATTGTTITGCCGCTACGGGTTICCGCTICTICTCCT
GITATGARRALARACTCITGRARATCGGCATTATTIGTTTIGCCGCTACGGGTTCCGCTICTICTICCT

Bk E kT T T L T T T T Ty

TACAMRGCCTITGCCTIGTAGGGAARCCCAGCTGARCCARGTITATTARTCOGATGGCACTATGT
TACAARGCCTITGCCTIGTAGGGRAACCCAGCTGARCCARGTTTATTARTCGATGGCACTATGET
TARCAARGCCTITGCCTIGTAGGGRAACCCAGCTGRARCCARGT T TATTARATOGATGGCRACTATGT
TACAARGCCGEEECTEECEEEARCCCARCTTA - CTEEECETARAGCGOEGCETEEECEECTT
TACAMRGCCTITEGCCTIGTAGEGEGARCCCAGCTGAMCCARGTTTATTAATCGATGECAC-ATGET
TACAARGCCTITGCCTIGTAGGEGARCCCAGCTGARCCARGTTTATTAATCGATGEGCACTATGET
TACAARGCCITGCCTIGTAGGGRAACCCAGCTGARCCARGTTTATTAATOGATGEGCACTATGET
e ke ke e e ke e Ak Ak Ak hkk Rk kR Ak k k * w ke e * - *

E1 ZE# ompA EENF R Blast 447

Fig. 1 Blast aligning of C. psittaci avian strain ompA gene.
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2.2 BEiRAP Cps N BEELE

HC PCR BHYERY 6 13 JF 412150 3 W vk i #6753
O 7, BEFh F HeLa  Vero 401 i o 34 25 55 552 1UAC 5, 1F
T Giemsa Y (0 Fl G 32 52 vk % 78t 3 17 Cps FH
P, Giemsa Jeft )5, 7l WL HeLa 20 i 4% e 2T (4,
BAT R 0, JR R I e, A R AT e il 41 58 0 sl 5% 6

(Kl2). HI Cps FiRe S PESUAR BEAT S HOL M E
KB Vero 2 il b A A ISR G IR IAE 25 Z 06, A 5L [
NGB AR IR ST RN R NP N T 2
ol T A T A O R AR B A B B — 3, S B
w(1E13) .

B2 Cps& Bk HeLa 8 Giemsa & &

Fig.2 Giemsa staining of C. psittaci avian strain infected HeLa cells. A ;Negative control (400 x ) ; B:Positive C. psittaci

infected HeLa cells (400 x ) ; C: Positive C. psittaci infected HeLa cells (1000 x ). ( The arrows shows the C. psittaci

inclusion bodys) .

2.3 Cps FIRERL/NMNRERHEL

2.3.1 —fRAKTE .6 — 8 JH & SPF 2L M PE C57TBL/6
INER BN Cps 5, & Ml TR 55 2 K1Y
WL B B 25 D BRI R R R R RER
) % o R 5 R R S I I R O R A L

B B A JEASORY) , XM B (R Pk A i PE A . T
TR 555 2 55 5 K43 S /s BRUR B AR A, T Rk
e 28 /N BRUAE T R ], 2% 3R] o 2T 34 i A ) AR
T PBS X R4 (K1 4)

2.3.2 HEAPRFEW N RAER SR R 20 R
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Control

Cps inclusions Sec-color overlay

-

B3 Cps&E#kEE Hela 71 Vero A E BN K EEE
Fig.3 IFA assay of C. psittaci avian strain infected HeLa or Vero cells. A:The C. psiitaci-infected HeLa cells (400 x ) ;B:The C. psittaci-
infected Vero cells (400 x ) ;C. The C. psittaci-infected HeLa cells (1000 x ) ;D. The C. psittaci-infected Vero cells (1000 x ).
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Fig.4  The body weight of C. psittaci-infected C57BL/6 mice. C57BL/
6 mice were infected with C. psittaci (2 x 10°,2 x 10° ,2 x 10* IFU/
mouse ) intranasally. Body weights were measured on day2 and day5
after infection. The figure showed relative body weight compared with the
body weight prior to infection. Statistical significance was determined by

Student’s ¢ test ( * ,P <0.05; ™,P <0.01).

E’J*Ha‘éﬁ YT S d,2 x 10° IFU 4/ FRAE7E 50N
66. 6% , 3 41K 100% ;45 10 d,2 x10°,2 x
10°,2 x 10* IFU K PBS U A X4 5 H 0% .
33.3% .100% . 100% , 24532504, 2 ><106 IFU
HIRYLJE 5 d 110 d /) BRA A7 R B B BALF 1
(E5).
2.3.3 PESSIRIRARAL 4r ] TR 5 d R 10 d b
FE/NER, BUAT R AT HE Ye o, J& Y5 5 d, 10°
IFU 41 7% B B2 18] 5P il 28 i 2% 5107 TFU 40 fiti 960 Js 7
FEAML, Je R A0 A Y B 36 1] B ASOR AS 5 5 10° TFU 41
KAE RS WL, T A R R A I TR] B 4 i
EARMAEIWB B, N\ R, Y55 d
G PN JUE 2EL 208 B e AR AR LU SR 10 d L 107
10* TFU 4L/EY% )5 10 K il 38 4 E &2 0 3 AR 314 4% , (5
10° IFU éﬁ%ﬂﬂi’i%ﬁ@%@%ﬂ@@ﬂﬁ(@ 6).
BRI EE R WoR Cps BEPETR , B YL 5d )5 e
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Fig. 5

Statistical significance was determined by Log-rank Test( * ,P <

0.05; **,P <0.01).

Survival rate of C. psittaci intranasally infected mice.

7 K UG e I B i, B A
A LJFF B A R R A A
i, 3 e 12 (P 7)
3 itk

5 AR A A s 00 M P 9 2
T R 00 T U U £ R
YR 4 8 0 D 5 A SR B L £ 4 R o
fim = A BB, ST Cps f ik 20, A
A 1447 1 2 T E T, 8 4 B 25 0 £ e
AR 2 A T R I kR A T S 9 M
o AU B F AR R BRI BH H B
FESEVERR B N LR SRR bR

Cosi 5 WLB 1 3 o 528, T LA 90 iy A e

6 Cps PREBRL/NRAMARRETL(HE $&)

Fig. 6  Histopathological changes in the lungs of C. psittaci intranasally infected mice at day5 and daylO p.i. Lungs

showed intense infiltration with PMNs of 10°,10% ,10* IFUs groups at day 5 (a,b,c,e) ,and clearance of inflammation by
day 10(d,f). (Magnification, x200).

7 C57BL/6 INRBLF Cps 0 FF. B . B REHNLE

Fig. 7 Representative immunohistochemical sections of the lung,liver, heart, spleen, kidney of C. psiitaci-infected C57BL/

6 mice at day 5 p.i. A:Strong immunoreaction in the inflammatory foci of lungs infected with 10® or 10° IFUs. Weak

immunoreaction in the inflammatory foci of 10* IFU. Normal appearance without inflammation in control group.

(Magnification, x200). B:Immunoreaction in the in? ammatory foci of liver,spleen, heart, kidney infected with 10° IFU.

(Magnification, x400) .
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ASLEG R AR 100 )& & P KRR A AR B P
H. Bk H 3 # % H. PCR #IFY Y Cps Fr 57
ompA FEPR U2 6 1l FHAE AR A 5L BRI 7y 45 5 43 B
R JE Cps A IS B P& KR, 1 23 0 908 B 1588
b B PR R R i AR IR RN E TS B AR
BRI R AE PR 2 A RO AE X S R
Y E SR IR Cps , A5 200 J 35 5% 15 T O
OE N % Z2 B A 20, 8 2 8 UM s 4 4L A
A0 TR RE T AT B0 TS 56 vt S BT A AR AR L
AWM, 55195, R 5 % Foe 22 w5 Y 55 2 i il
PR F AL bR A, 555 3 6 PCR FH M bR A
2 7 PUAR 28 TF S0 340K ke B i A4, 1T g 2 [
SR8 5 A U 0 ()i O K PR N R 2R B A IR T,
S N LN N A i ol N YN TREA B [ ]
PSR,

Cps %I Z T 40 g Uk, W BGM | Vero , McCoy |
HeLa 5§ L-929 4 il . A< 5255 3% H Vero 1 HeLa 4
Miss % Cps, KILIEFRIG IR Cps A Il ¥ BY B4 bR, i
B R AR R B K F IR & TR 24, 45 H 3L
X TRES Vero 41K £ & H G4 M A
Ko F3Hb Vero 4 XTAC S A TR 52 14 G-, 7] 4 A< J5E {4
FRASAE Vero 4L rh 15 3% 72 h 5 80 h A& 5| B i
B4 A 20 5 i i 284, T AE HeLa 410 v A 1% 5% 48
- 54 h BIAT UL R A A0 R AR R R B B B e A
AR, 2R L A, o SR AR T, EE R R B i
X 136 B HeLa 2 M X6 A Ji 44175 5 04 i = 40 J6 3 ok 11
RFYEE T Vero 41, X — LW BN AE
RELEZ Y s 5 5 & Gs Cps; {H 55— J5 1 7] GE i
7 LR =E I 200 A B A A AR R AR R T
0 M g

EATHBE R KA HeLa 4 ffi 5L Vero 4f
Jii$5 F Cps,32°C —25°C, 1000 — 3000 x g &> 1 h
X — BRI AN AT A, JE H X T 43 85 10 R TR Ak 2
KL BRI AR A ARG B2 i A, 3 5
A JE AR SR YL I P 5 o AR A R AR AR K B SR o A
HilfE E 4 E AR AY A AW & R
(1 =5 mg/L) JRAEHE I AC Jg A Jlk e 2

[ B 28 A= 5 GE LR T ST R Cr, By g
B KO SR G Cpn K IR L Dk O S R C.
abortus {3 WA HUAR X SCik i 20 HR WA
238 Cps A B AR BRGNS A AL L AR S 56 i
Dy ST 2 PE W i Cps A IfiL 7% 78 B AR /& Y+ C57BL/6
/BB Sh P AR B 5 & B CSTBL/6 /) UK Cps A
LT 789 AT Ak R i Y T % 2 5 DB R T e A OG L 4551
SR N RO BE B 2 LR D B A R
B RE T RS — O AR, A i ) 28 5B 40N B
FARREAER PR SF ™ AR R, B A BOR
10° 1FU fig 5| i 3 Bl 46 oo HJR YL Js 10 d JET- R

9 100% ;10° IFU A 4 /I B H B0 8 5 A, A¢ i
PR JE F 3K 55 PR 5 7 10° TFU BERE 51 B 48 W) B 1
e PASRE DR A0 2H 2395 B A £k, FL A SR A Bt Ji 2 3k ik FH
Moo ZEA LI ESERAHIE A 10° IFU S @57 Cps M
W T J e /N RS TR A 35 BT A . B EE ST Cps IR
TE IR /N B B BB RL R TR AT A I E— B F Y
KGRSO ALEL | 0k A 85 25 9 S i s e T
FLAL At

B RHLELEXBRFEFHRHEMEERBRE
RAEAAA TR AR LBERENEFEL,

% & Lk
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Isolation of Chlamydophila psittaci from avian samples and
establishment of a respiratory infection murine model

Guofang Tang, Lili Chen, Liangzhuan Liu, Zhongyu Li, Shaosheng Wang, Lei Xu,
Yimou Wu”

(Pathogenic Biology Institute School of medicine, University of South China,Hengyang 421001 , China)

Abstract: [ Objective] To optimize the isolation and culture technique of Chlamydophila psittaci avian strains and to
establish an animal model infected with C. psittaci. [ Methods] C. psittaci ompA gene was amplified from DNA extracted
from bird livers by polymerase chain reactions ( PCR). For the PCR positive avian samples, the liver tissues were
homogenized and used to incubated with HeLa or Vero cell monolayers for 72 h in different dilutions, and chlamydia
inclusion bodies were detected by immunofluorescence or Giemsa staining. Different dose of the avian strains(2 x 10" ,2 x
10,2 x 10° IFUs) were used to attack C57BL/6 mice by intranasal injection, mice were sacrificed on day 5 or day 10 after
infection, and the histopathology changes were analyzed by H&E and immunohistochemistry staining in different organs.
[ Results] Six of one hundred avian samples were positive by C. psittaci ompA gene amplification,and three were positive
by cell culture. The C. psittaci avian sirains were cultured in Vero or Hel.a cells. Vero cells showed stronger tolerance of
cytolysis after chlamydia infection and chlamydia inclusion bodies were larger and more dense. Successfully establish a
murine model of intranasal infection with C. psittaci, and 2 x 10° IFU is the suitable amount of organisms to induce
respiratory chlamydia infection. [ Conclusion] The isolation and culture condition was optimized for C. psittaci avian
strains ,and a murine model of respiratory tract infection by C. psittaci was successfully established , which can be applied to
the clincal diagnosis of C. psittaci and epidemiological or pathogenetic study.
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