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Abstract: Developing a new method to isolate and proliferate Chlamydia pneumoniae is meaningful.
This new method begins with isolating peripheral blood mononuclear cell from blood samples, and use
polyethylene glycol to break peripheral blood mononuclear cells which are positive with Chlamydia
pneumoniae antigen, then centrifugate these broken peripheral blood mononuclear cells together with
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Hep-2 cells. After 7-day's culture, these cells were broken by freeze-thaw cycle, and put into new Hep-2
cells, then centrifugated together to finish the first passage of Chlamydia pneumoniae. The second to
the fourth passages were conducted in the same way. At the same time, we used Mi-
cro-immunofluorescence and PCR methods to detect Chlamydia pneumoniae in Hep-2 cells, also used a
genus-specific, fluorescein isothiocyanate-conjugated monoclonal antibody to Chlamydia lipopolysac-
charide, to stain inclusions, and got the IFUs counts of both imported and isolated strains after each
passage. With the method of Micro-immunofluorescence, we found that Hep-2 cells centrifugated with
peripheral blood mononuclear cells, Hep-2 cells of the first passage, Hep-2 cells of the second pas-
sage were all strong positive with Chlamydia pneumoniae antigen, Hep-2 cells of the third passage
was positive, and the fourth passage negative. We also detected Chlamydia pneumoniae DNA existing
in Hep-2 cells of the second passage with the method of PCR. So this simplified way can successfully
achieve the isolation of Chlamydia pneumoniae from peripheral blood mononuclear cells. The phe-
nomenon of degeneration appeared in the fourth passage of isolated strain, which was still superior to
imported strain, but it will not largely affect the culture and passage of Chlamydia pneumoniae from

peripheral blood mononuclear cells.
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fiti 96 & JEAK (Chlamydia pneumoniae, Cpn)igAK
JEAA R B — SR, R — 2R R A s A ™
MM 25 2R L T A R 7 ] S0 A DA A i 2R
AW BRTEXTT Cpn Bo B UTETE & FRAE H- 52
FEDCIRTGFPEM ¢ 1, HET AR 205K Cpn 5
ShBkIE R {2 YIARSE, Cpn Sl . R E . 4
WL WSS, MEER . BENG . Reiter ZEGESESNN
MR RINTERE . it Cpn BIRE R X LERHF
RERE T R BB 55k, (A I 1T Cpn Wtk T2 %
B, Bk B B, ECREARIEIN 2-3 YR IS A Ak
J1iBAk, AW HE . BrLL, 7 E NI KRR
R45H Cpn BYTIE T TR JE BE . AR SEEG BT X X — B
R, KETF L —FRA . Z38ER Cpn F53% .
BT

1 MRS hE
1.1 ##)

A1 JE IfiL B/ 4% 40 Bl (Peripheral blood mononu-
clear cell, PBMC)>k H Kz Cpn HT T A B I FAR 1L
WARAS; AW 3R K 20 i bk (Hep-2) F L 365 o [E R
B AT Hep-2 4L AL IR 0.25% Y JBEEE F g
B & FiH%E UV (Polymerase chain reaction, PCR)ix 5]
& FHHELEY) TR E] AR-39 BRI 2 A i
RPUI . AR-39 Rt S A RUA | iR S g Otk
(Micro-immunofluorescence, MIF) T it i 98 4K JU {4
B FEARIC BT BE U (TT-401) K S SR 76 6 &

(Fluorescein Isothiocyanate, FITC)fric i) & 45 5 P Ak
JE A4 R 2o M B o B ST AR BT [ S5 6] 8 B A = 4K Ji
KW 57 e 4 & B £~ (Polyethylene  Glycol,
PEG), 4rF# 3000, & H A =JEA R ™ ke
JL A3 0 . AN L R T S AN M B SRR (1 BV S
A TR A A S b BT A R R 2 b
(Phosphate buffered saline, PBS)H: pH {E K 7.2, ¥
FE44°4 0.01 mol/L.

1.2 A&E

1.2.1 D BMRIRASH PBMC: ES T RE
) 4% 55 A I R IMLVBATRAS (B3 49y 3 mL), F 4°C UKF4
TRAE . TFE G W 3R, 4% i 240 i 45 5 1) PBS
W REIR ST, FHAE OB RES I MA SIS A 3 mL ke
Y B B0 TR AR TR 950 r/min B0
60 min, FHWE/NOKHE A PBMC M=ZRZ2, H
B E(F PBS FIZEIF K L 1:40 B Eb 5] B 1 1 %)
PE¥ PBMC 3 1K,

1.2.2 PBMC HEFEEITE: 40 E 41 PBMC
HERC—3 4, 43 3 A 200-2000 4~/mL ¢ B Y B,
HH & By == 5 4L 300 5 B4 PBMC OAFTE %6

1.2.3 PBMC HBBERITE: E8M07 841 PBMC
FHC— 3, HRZ 10° AS/mL (940 i B, HR
20 pL EINTERREE A b, 7 BB T A 4 ST
SE R AN LIC B - 4B (4), A 20 pL 37% PEG
FIRA), e F Al WL PBMC T 241 . W) REAE 6
BT IS 4 A LET o8 s A0 MG BN A (B), %
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R = (4 — B)/A x 100%I15- 1 PBMC 2f#HE(R). FIA
[i] PBMC A 84 LA F#R4E 30k, 155 3 CFI91A
1.2.4 MIF %% PBMC H B &K E KR
(Chlamydia pneumoniae anigen, Cpn-Ag): 7E5:{)}
PBMC ArAHfin A—E 1 (1 PBS, il B 20 it B (2
10° A~ /mL), FFBARAS BB 10 pL ) PBMC &
W, THE—3R LRk 2 BT, Hrp— S s
FO R B T3 B AR RS RS, T
W Rk 1 min, Hk 1.5 min B EHUR, R
WA E PBMC. HAR TG, TERKBE R 15—
] s, (RO 52 )% 10 pl TT-401 H Bev (FH &
0.01%H 3[R 24 11 PBS #i B TT-401 JRilk, T AR
1:40), Jf& 37°C fHEKEAE HIEE 90 min, B FH /5
3R T PBS HiEYE 3 WKIG, - FZEBAKHEYE 3
W, HERBT . 268 MEE T (HBO200 RAT, Hi—
U8 F A BG-12, 55 U8 i CG-13 Fil WILD8075)W
FEH 5] RN R AE PSP SR R a1 o T2 5 N 9637
SUBOL 25 25 S N 2O 5 MU BUR W 2250, 1R o H B
Cpn-Ag BH M M AK 4 o Bt T FH 2 40 W7 b 1 = R
Muhlestein 25 A PR AR iE: 38 BHYE(= 100 458 /R
&), PHPE(10-100 452 f /18 A5, B146 10 4Y), 55 PHPE
(AT BEFAPE) (5—10 s /I, 45 5 1), Bk
(S 45/

1.2.5 Hep-2 HRRIESR: AWML FRI AT 10%464
I3 1) 1640, Hep-2 4 A1 7% T 50 mL A9 — Ik MG TE
B, BT 5% CO, HRE N 37°C WL K 97
i TR R

1.2.6 Cpn 3. 1E3 & MIF ;541 Cpn-Ag. Cpn
IFU i35 FH ISR 1640 55350 B H 37% PEG,
I NaHCO; i pH fH % 8.0, %M. # Cpn-Ag [H
£ PBMC R4, #1AL 0.3 mL PBMC &, 1k
HAE 90 s i A 0.3 mL ) 37% PEG, fii Cpn M
PBMC H B &, Hidr 0.4 mL 8] A4 Hep-2 4
JIE S AT 2 mL B SRR AORE SRR, HA R S
oy, I Hep-2 4NMLJF & 0.1 mL $5 321
Kigiti 5 AL, Lk R R 515 F
1200 r/min 7K 20> 1 h, SR)JF T FEM P INA
11 mL Cpn AKA B, HiFthsfLrhinA 0.55 mL
Cpn KA FL, &I BRI R 4%M04-1iE, RRER
(25 mg/L), JT 5% £ (25 mg/L), ME%HEZX B
(2.5 mg/L), HLHE(0.5 mg/L)FHZE (4.5 g/L),
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BT CO, ¥4 R 3% LS 5 3 R FT 1200 r/min
Bb—IK, JFEH Con ERK AT, 56 4. 5 K50
T 1200 t/min B0 5537 BHEA 7 do MIF 24610
Hep-2 Ziffih Cpn-Ag HEAARLEE, 7] PBMC H
Cpn-Ag (RGN . K554 T 3 FLAY Hep-2 4Hiffd 25 H
B 10 min J5, =i T RS AR IR 2 0
FATERENIAR-FITC Yt 30 min, FF7E 7453966 Wik
BRI fL N Cpn A R JE AR PR 437 (Inclusion
forming units, TFU)ECE, B 3 LM, RXITHE
t—FLI TFU i, JF AR 2B E ) e e v
Cpn OB 3 40 JHU A5

1.2.7 Cpn BJf&{X. MIF ;%4 Cpn-Ag X IFU it
#: B Cpn-Ag FHIERY Hep-2 40 M v fl 8 i 2 WK
J&, WS 6y 0.1 mL A9 55 40 i 22 & (Cpn Wk B2
10° TFU/mL) A EI45 Hep-2 40 AY S 15 77 4 5
AL, H AR (V5 LA VR ) 43 1 9 4 3 45 A 55 R
T Hep-2 ZHMpys IR, Bidet S5 330 T
1200 r/min 7K 50 1 h, {f Cpn #4281 1Y Hep-2 4
ftl, RS ASEFRAERE IR . SRIGTERE YIS IR 3. 4.
5 K43LA 1200 r/min AKSFEE0 1 h, RZERE3E 2 d
&, Kl — AL RS B Cpn-Ag M IFU %%, MIF 46
i Hep-2 ZHfiiF Cpn-Ag 1 EARL TR PBMC H
Cpn-Ag MRz, £5 554+ Cpn IFU T4 7 A 43 &5
K385 Cpn IFU THEGE A B3R R J7 64T Cpn
%5 2—4 WALAR . Cpn-Ag K J2 TFU -4k,

1.2.8 # O Cpn BHkAIEK: H Cpn EKA Bk itk
[T AR-39 £k Cpn (74 )%} 10° IFU/mL)Fi B 1000
¥, FCHK 10° TFU/mL AR, BUH S £ 0.1 mL i
ASIETH Hep-2 40 HY M By 20 5 LN HETT/%
&, BARD5iER 1.2.7 Hid) Cpn (400, Lk T 4
AR

1.2.9 PCR 4 Cpn DNA: Cpn DNA AYIEEZ
MR UL BT, fJa SN DNA TTTE,
JFT 20 pL TE 45 . M4 GenBank /) Cpn
LR FF, N Primer Premier 5.0 Ll & Oligo 3154
MU BT 51, IFh gAY TRA R A
o SR E RT3 50&: HL-1: 5'-GTT
GTTCATGAAGGCCTACT-3'; HR-1: 5'-TGCATAA
CCTACGGTGTGTT-3', #i47 PCR i}, LR3[4

¥ P 4 437 bp Cpn DNA H BEOA W. ¥38H% T
SRR P #E47: 94°C 5 min; 94°C 1 min, 55°C | min,
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72°C 1 min, 35 MER . BERAES KIS H PBS 1E
FIEXS iR, AR-39 #% Cpn $it 5t h#2 L) Cpn DNA
R R B G P 0 23 B BERARE DT VA TE 1.2%
BB WEEE R HLIK, A5 PCR ¥ 3G By P M 454 oL
5 TaKaRa DL2000 A5 fE 5h 07 & 3517 Heas, LA
Wi PCR ¥y 536 (H 437 bp DNA K Bkl —
.

2 G

2.1 BH=ZIERZENE PBMC FER
F73 3 d DA EARASHr, PBMC A71R 24, WLIE 1,

100 7 gy3
90
80
g M 64
wg 0r
a “_; 50 F 49
¥z o4t
c% 30
20 14 412
10 3 6
1 2 3 4 5 6 7
TETiet )
Store time (d)

E 1 PBMC FEESHRAFRA B XA
Fig. 1 The relationship of survival rate of PBMC and
specimen store time

2.2 37% PEG ¥ PBMC R fEE

B3 R¥%L, PBMC &5 37% PEG ##& 1:1 )
BRIk B 1 BN 92.5%.
2.3 Cpn 5. &) MIF #2345 R

Hep-2 5 Cpn-Ag FH: B PBMC 5538 7 d )5,
TEDEE S nl UL Hep-2 40 Cpn-Ag 58 BHPE,
— R M P AEARGEREFR 7 d 1) Hep-2 408 Cpn-Ag
5 B, 3 AL ARG 5557 7 d 1% Hep-2 48y Cpn-Ag
PR, 174 A 1597 7 d 1% Hep-2 4l ifd 37 Cpn-Ag
FIPE, LI 2,
24 HBEREFEO Cpn4 XIERAIFU 2

Sr B TS B Cpn BPET 4 IALARET IFU BU59)
RBCR D, P A R B A R Ak, T
PRTE 3 IRALARETED I I 42, HEILER 1.
2.5 Cpn2 Xf&EHKHAY PCR EHMZER

2 WAEAC )G B 37 7 d 1) Hep-2 40 HP A 2 Cpn
DNA, LI 3.

2 Cpn9E. £ MIF 0 4 R(x 400)

Fig. 2 The test results of Cpn isolating and serial passage
with MIF (x 400)

W A: 5 Cpn-Ag 58 FHYE B RE PBMC 2.0 3155 9% 7 d J&, Hep-2
A oAr DO I AR RO R, SERBORT 100 AN/
A B 1 RAEARJE 53R 7 d 1Y Hep-2 40 Hh 7T LK ik 35 36 R 4
PENESE R, SERBRT 100 A/BH; C: 2 IBRJEIEFE 7 d 1y
Hep-2 #J b n] MoK )3 R D= 8, R AECRT 100
AN/ AR D: 3 ARG KR 7 d 1) Hep-2 40l ] WAL 2 2 503
RBTOETEE, FEEBAT 10-100 A~/F 208 E: 4 AEIVE
Fi 9% 7 d 19 Hep-2 Al P AR R WA AR O sE i, 52 B
INF 10 AN/ R

Note: A: After 7-day’s coculture of Hep-2 cells and broken PBMC
which was strongly positive with Cpn-Ag, we can see a great
quantity of well-distributed fluorescent apple green dots, and the
quantity of these dots was more than 100 per spot; B: After the
first passage, we observed many well-distributed fluorescent apple
green dots in Hep-2 cells which were cultured for 7 days, and the
quantity of these dots was more than 100 per spot; C: After the
second passage, we observed many well-distributed fluorescent
apple green dots in Hep-2cells which were cultured for 7 days, and
the quantity of these dots was more than 100 per spot; D: After the
third passage, we observed many well-distributed fluorescent
apple green dots in Hep-2cells which were cultured for 7 days, and
the quantity of these dots was between 10 to 100; E: After the
fourth passage, we observed few apple green dots in Hep-2cells

which were cultured for 7 days, and the quantity of these dots was
less than 10.
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Fx1 HEBRFEO Cpn 4 RIERE IFU 2

Table 1 The counts of IFUs from four times passages of isolated and imported Cpn strains
IFU i
Cpn KR Counts of IFUs
Cpn source ) 02 B 1 WAL 2 WAL 3 WAL 4 WAL
Initial count The first passage The second passage The third passage The fourth passage
IrE
100 6951 1230 218 76
Isolated
LR 100 2123 392 90 81
Imported

TE: IR EUE Y 2 WK i E. A S T 43 19 1FU 24 9146 1K 100 4> IFU S84 58 715, 2-4 (& HR00 4R IFU SRR T £ —Ik

feft.

Note: Counts are averages of two separate experiments. The IFUs of these passages are all generated from100 initial IFUs. The initial IFUs of

the second to the fourth passages are derived form the prior passage.

bp 1 2 3 M bp

500
437

250

100

B3 Cpn ZR&EHKAI PCRENLER

Fig.3 The test result of the second passage with PCR

: 1: AR-39 B Cpn U5 P42 I Cpn DNA (W4 35 729 557, 0
BRI IE, 20 2 AL AR Hep-2 40T HEHUY DNA (9" 347=9) %
Hes 30 BIPEXT IR ; M: TaKaRa DL2000.

Note: 1: The amplification product of Cpn DNA which was ex-
tracted from AR-39 Cpn antigen; 2: The amplification product of
DNA which was extract from Hep-2 cells of the second passage;
3: Negative control; M: TaKaRa DL2000 standard.

3 itk

Cpn #E A NPRIG, 7T 4% 7 20 A Bl 202 75 0
20 Jf LA 8 B R AR 1 O AR O A K, (HA AR E
AR K, FMAEAE LN ZE, A Cpn J&
Yo U 32 00 15 A0 AL IR AR, I 2 K 3240
JL A A= AR fe S, R e 3R AT TS T T RE S AT Cpn T
F 1 PBMC 4 Cpn W3R IR, # 88K PBMC 1
Cpn {55 Y5 Hep-2 A #1717, #inl Uit
FANWE By B2 Cpn B ARIX — MRS, 177 A 52 563
i1 PEG, fii PBMC 24f#%, MR Cpn, I
ikbks PBMC 1% Cpn % 4% Hep-2 4 (& 2).
Wit G W L fE Y AR, A7 3 d 19 PBMC 1A
50%A A IFAIE R (- 1), Wik, £7BOn A it
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3 d IR AS DU AR A AT A Cpn 395 B8 AT &E | A B 1Y
Cpn FI 7 HL 400 . Hela 229 4i/ifd & Hep-2 4
JfL 5 2 R AR A M bk TR AR K, i LR #R, Hep-2 41
55 Al 40 A B A 3 5 L e R i Rk T
Hep-2 4 MU I 6%, DI B 25 4B Hod ) Cpn 1
W, B BT ] LU Cpn 1 B SO b G
i) Hep-2 AUA(I&] 2)o &5 R, T e 4 22
SRR, 5842 AT LATE 5% A 10t — PR 1 S 6 23 58 1l
H BT Cpn AYKSIN 1 Bk = 4xFR1fE, 1H MIF #il PCR
WA FLR AT SR, RO R St A AR AR
B MIF Gk b, FRAT T FH A4 il 6 A SR S R
Pric B s BEHLAC P RE Sk, e T AR A
M A Py A 45 R B 52 . 7ERE SR 7 d B9 Hep-2
M. 1 ARG RS 7 d W Hep-2 4HMf . 2 kLMK
JE¥EFR 7 d ) Hep-2 20 v 2] W B R S R 193
TR, RWHPHEREN Cpn WHRAFTE,
HEWY Cpn 35 SR T, 76 2 A, &
fiTi& M PCR Jrikili®] T Hep-2 4 % Cpn
DNA, HiE—HESE T Cpn B 32 S5EARCA BT
F£ MIF 7RG Cpn-Ag H R B, FRATHE FH
FITC #5ic )8 55 5 PR AR R Big 22 W 5 ve B o R A
D52 55 7 2 DA Rt AR AR AR B0, R B S g e
I3 B RAEAR 4 ARG Y FER A, Tk O e
PR 3 ARG R SIS TR b . Wiy B AT IR 2 4%
RO I FEIR AL, JRA R THFR Kt Cpn DIIESEES:
W5, 15 H AT E bR LI JoAE e E .
AR T X R 5y Cpn Kide . W55
P AT AT VAN Rk, BRI — 20 B 58 K A
JEE Cpn RYFEHL. 2lifk b, AWk Jrik, DI
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IRIDIT A (P4 SRR IR )

(DA ) QIRIT 1974 48, &b B R Y2 SR b R Be U E Mo i 290, R AMATE R AT, DATIZE
Yy 1o BB A 5 B H AR BRI 5 0 I LR A v AR I IS A4S JERICE WA T R A W 5
TV ZERT ST, BRI B R BUEY ST, BRI, A YRR A A5, R E
2RI A AR R T e TR S 255 Sk B AR U 7=l Ak B ) A B 5 R 45

AT AR R 2SO T R AR R R FS RHE O P =, R B S R R AR, J sl
BHEL T2, 2000 4FFE3 RN BE U8 75 00 T =484 2001 AF 435 AT M 11 1R 28 15 7 1 b [0 350 40 5 B > 3k 91 Ay <L
O

F 2008 fEAFIC S AR, B RISCh A 7, B4 TR @B, 40K SR, BRI/ 16 FFA B bR
MER 16 FFA(210%297), KRR, WATMFEE L., YOl KEE B0 TT B #5448 TRk R WK,
2011 SR B ANy 48 T, &4F 576 76, FRATIGHAA T 2R IE 7 .

53, AT BAT A D R I T, 0 T B R B S g R IR, R R B o GRS SRR,
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