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Study of rat P - defensin - 2 gene and protein expression in ventilator — associated pneumonia WU Qing -

ping * » YAO Shang - long, FANG Xiang — ming. * Department of Anesthesiology, Union Hospital, Tongji
Medical College, Huazhong University of Science and Technology, Wuhan 430022, Hubei , China

[Abstract] Objective To study the changes in the expression of rat §—defensin - 2(RBD - 2) gene in
the lung tissue with P. aeruginose (PA) pneumonia following tracheal mechanical ventilation (MV), and to
evaluate the pathogenesis of ventilator — associated pneumonia (VAP). Methods A total of 58 normal
healthy Sprague — Dawley rats, weighing between 280 and 320 g, were randomly divided into the control
group and the conventional MV group (CMV). A tracheal catheter was inserted via mouth in every rat under
urethane anesthesia. PA (1 MIC, 0.2 ml) was instilled into the tracheal in the control group. Rats of CMV
group received MV (Vr = 12 ml/kg) through tracheal tube for 24 hours, and then were challenged
intra - tracheally with PA (1 MIC, 0.2 ml). Fluid loss was replenished through intravenous infusion. The
arterial catheter was used for hemodynamics, parameters were monitored, and arterial blood gases were
determined. Samples of lung were harvested at 0 hours, 1.5 hours, 3 hours, 6 hours, 12 hours, 1 day,
3 days and 5 days, respectively, after bacterial challenge. The mRNA of RBD - 2 was detected by reverse
transcription — polymerase chain reaction (RT - PCR), and the protein levels were analyzed by Western
blotting. Results Expression of RBD - 2 mRNA and protein was lower in CMV group compared with the
control 3 hours before instillation of bacteria. RBD - 2 mRNA increased 3 hours after bacteria instillation,
reaching the peak at 12 - 24 hours. No significant difference in RBD - 2 expression between the control group
and the CMV group within 3 hours, but it was significantly higher at 3 hours, 6 hours, 12 hours, 1 day,
3 days and 5 days in the control group than in the CMV group. The number of inflammatory cells infiltrating
the bronchial submucous layer was significantly higher in the control group than in the CMV group
(P<C0.05). There was milder interstitial pulmonary edema and less red blood cells in the alveoli in the
control group than in the CMV group. The mortality rate of the CMV group was 60%, which was
significantly higher than that of the control group (20%, P<C0.05). The positive rates of blood culture and
brochoalveolar lavage fluid (BALF) bacterial culture were also higher in the CMV group (P <C0.05). The
survival rate in CMV group(40%) was lower than that of the control group (P<C0.05). Conclusion The
lowering of BD - 2 gene and protein expression in the CMV group 3 hours after bacteria challenge might be
one of the contributory factors in causing VAP.
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1 BE55E

1.1 ERAE 5. — 4k B RNA 2B
(Trizol) 1 DNA B 4 (TaqDNAYY I g L4
TAYITEAE ;RNA BHF . RE LKRER
HFBM-MLV iR HEART %8R
(AINTP) R M# RN =YW EE &k RS
(pGEM - T easy) i H 2£[H Promega 2> 6] ;BD - 2
BT RER& (HBD21 - S)I H % E Alpha A7), #i
R B (PAIRHERE Bk ATCC 27853 W B #7711
REFRRERRSRRHEM, 5 24 h M 1K, L
{1 PA & FRT 1~2 h I EE KB 1 4
F KA (MIC) B (3 X 10° CFU/ml)

1.2 SRS el - RRERE P HRE
& B (glyceraldehydes phosphate dehydrogenase,
GAPDH) f1 X B, BD - 2 (rat B - defensin - 2,
RBD - 2)cDNAJF 3, o+ 5l it Ky #5149 (H LiE
EMTEREARRS BER AT G B,51% F 51455
T. GAPDHE & B 4% )2 I (PCR) L #5494
5'- AAGGTCGGAGTCAACGGATTT - 3’5 Fiiga|
¥ H:5- AGATGATGACCCTTTTGGCTC - 3';
=4 K Bt 4 .362 bp. RBD -2 PCR L3140 %
5'- CAGGCTTCAGTCATGAGGAT - 3'; F %% 8l
¥ K :5- TCACTCTAGGCAGTCCACAA - 3' ;7=
%H‘&%:184 bpu

1.3 SLBHE

1.3.1 BRI & 540 H . BRI E R FE R
SD(Sprague Dawley) X 58 H .4k #H 280~320 g,
M #rTL A B B2 B 3 D4R AL, BE L2 5 X B
AMPBOES A, SH 20 L EAPER 5 BRR
WMEE S d EfEE, MBASEXRERESRES
BN 20% 8 S (1 ml/100 @) KBRS, 20 5%
1% &, E 8 DH - 50 /NS e R AL CGIF VT K2 &
=0 ¥ P R L 4T 30 B0 Bk B R R DK 3 B . B Medlab
EYESRELBERAE(ERESRBEHER AW
) B AP | i s L AR R, B ks A R’ S
¥H 5% BRI ALK 3~5 ml/h, IFIR LS ¥18 5
XIS’ 12 ml/kg, IFR R E 70 IR /min, AR

W (Fi0,)0.5, ¥LES 24 b 5. NKERFETE
A 0.2 ml FEEELE 1 MIC 3k FH PA B, i 5h
My i SRR AR A A IR A P KR ERVBOESR, E#
SEMNEMO. 2 ml R E 1 MICKFEW PA R
W I SRR, KRMLGE S 24 h HESE
M PA BEHE . IRIERBIT AL AR W)
Fo/s - Bl A A v B A R S R0 I U I R R
(BALF) 1) PA # B IE 57 45 R F|E VAP B AH|
/RGN,

1.3.2 HAREMLGE. S TFEHAERE 0.
1.5.3.6.12h % 1.3.5d &H 3 HXR, L EE
MIEA IR A0 ORI, i 20 5 A< T
2R % K GER B A B RNA fIE A R, A W5
HAFT KB, A 4 CARIRIKR & it
SR EIRBERY S ml, IR >90%, 4
BALF. Ht I ¥ sX BALF & # T Luria — Bertani
(LB)E B E S B N 37 CERASEN 4%
# CO, PR P IEFE 24~48 h, FEEFAY LB R HIF
il FAKHFEHBEREAEENAHEN PA,
1.3.3 KB VAP REMAWHE W . I KESIE
MIEF A e W AT AL I b FE R B, PO ER
B 22 Bt 255 B ZH R AR A, R TR 4 B 106
HREEE R AARE-FLHEREREY R,
HETUEMALRIER NESR, HESEHETIT
R A M B HEL sk U1 BENLWEE 10 %
BEF (HP) , [ FE-H18

1.3.4 BD -2 mRNA #ll@&: \- 70 Cik#+ B
FHZH 4 FEAR (2. 0 cm X 2.0 em X 0.5 ¢m), JH Trizol
— PR B ZH 2 5 RNA, 3 F 260 nm 1 280 nm
bW HWRYEBE (A, i+ E Aseo/ Ao {B, WL EE H
RNA {4 LA GAPDH &, ¥ E BRI HEF-KB
S EE# R Y (RT - PCR)R #l RBD - 2 mRNA #ik
7K. BUE RNA 3 pg, KIKIIA 400 U M - MLV
WAL, 0.5 pg B A M BR Colig (dT),,0,5 X
M-MLVZW¥ 5 ul, 10 mmol dNTP,RNA Eil
3 40 U, BI&R K 25 pl, 42 'CHEF 60 min,95 C
5 min# |k W, 58 i cDNA % —4# 8 § M. B
cDNA, I A 10X PCR ZEnh ¥ .Mg?* .dNTP 3|4,
Taq DNA RS, S&M 20 pl #47 PCR ¥ 1. L
B 58 e B H 7= GAPDH fl RBD - 2 %
4 pl+PCR Marker 2 pl (fE 43 F B E R E
SR 1. 7% 8 B AR BE B B: b #. 0K, Bio - Rad Gel
1000 BY KE B BARAL bRy 3 B R 25 FF AR, BT
IR, B DNA £ HRBCE JAHE,
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2L RBD - 2/GAPDH # IA {17 348 5t . KBk
RBD - 2 mRNA F£isRE.
1.3.5 F A KN (Western blot) ¥t . % H
Laemmli %3847 -+ 2 %% 25 57 BR 591 — 3% P 40 Pk Jiie € Ji¢
Bk (SDS - PAGE k). EEWHRAERE L, E
FEBSEHA 5 MBS P HE T 3 h, ImA—#T
(HBD21 - $)40 C RV &, ITA BT S AL B
FRicey il £ 91 % —#i((aRb IgG (H+L)/HRPJIE
BT 1 h, H Gel 2000 B R &5 (Bio - Rad) R %
X &h LR RER, 3 A Quantity One K4
MEGEEHITEEAM OISR IAE.JAER
IVACR=a: 0k DL E =
1.4 SitEamn BRI IR REE (e +s)
FR F SAS 8.1 B4t Bk 4, # 47 i iR
it I ° K38, R A Univariated 2 34 8 #
ITIESHKE, P<0.05 WERBEZITEEX.
2 & B
2.1 MALESEZHK - OHBEWE . EMPA6
EUBESE 19 R RRMXTEA 16 R(EFEFX
MEXEOHAARRBEEN OB MBI F
Btk R S LR AL . @ W F SR . KR4 2
INPER R FRE, IRAEFR TP SEMALE
R AR w A R ARIRE, R EAINE
I3 4 52 B U s 2SS Bt v A
AR S RO M o o BE A otk R
33 A IR FEE S AR
2.2 WHKHE PA BRPEEMIIETTRKERGE D
FPAJEOh, A TR KNR M PA LS
VBB AEEMALSRET L R SE 47- 6%,
B B = F X B ZH K 28. 5% (P<<0.05,3% 1),

#1 FAXBEHPALSH S PA BiPe¥ILE

Table 1 Comparison of PA infection rate

%2 VAP XR M1 BALF HE1Z 30 M3
Table 2 Positive rate of bacteria in blood
and BALF in VAP rats

PA SRR B/H (4D

45
R 6 h ORI A3 h BALF  ##h 24 h BALF
X B4 1/15¢ 6.7) 3/3(100.0) 1/3C 33.3)
HIBGESA  6/15€(40.0)° 3/3(100.0) 3/3(100.0)*

between two groups B/ (%)
HH ot 3] L=3e: g 3 o 3 S B h: 950
pUg:pic| 5/21(23.8) 5/21(23.8) 5/21(23.8) 6/21(28.5)

MLBOE S 2/21¢ 9.5 3/21(14.2) 6/21(28.5) 10/21(47.6)*

T HXTHEATE. - P<0.05
2.3 MEERELRGE D). IMESB6h)E
PA MFEFHFBEEED O, HEHFFIHRAMN
6.7% . HLBEAS 4 BALF 1 PA 355 AR FE N
100% , ] XF B2 0] A B2 PR AR B /5 3 h 1) 100 % f& &
24 h#J 33. 3% (P<C0.05),
2.4 SAdEFEUE . WBATE 4+ R AHEERN
80.0%(4/5 FDHIMESATE 2 H.EFXK N

it G XA LR . - P<C0. 05

40.0%(2/5 F) . A KK ERF B EHEWL<0.05),
2.5 RBD-2 mRNA MIEARRZZEL: HAK
BUREH S S RNA 4 h 1.8~2.0,4 RT - PCR
S, #H B GAPDH #1 RBD - 2 f ¢cDNA A B
(F1,2), MHEABEMME 3 h )W RBD -2 mRNA
REESVHESAER TR EH.3hERBD-2 %
iE EEKTY B3 & F YUHGE 4 (P 5 <0.05),
FAEHF 12~24 h it RBD - 2 B H F ik K Fikig
B 3)., EEAHSER RBD - 2 LRk FIXH
#.5 mRNA K i 45 -+ 5 AL (B 1),

MarkerO0h I.5h3h 6h I2h Id 3d S5d

GAPDH

RBD-2

E1 EEKXRE RBD -2 mRNA W RKF
Figure 1 RBD -2 mRNA expression by RT - PCR

in the control group

Marheroht.5h 3h 6h 12h 1 d 3d 5d

2 HLFESIEKRR RBD -2 mRNA fY#R K F
Figure 2 RBD -2 mRNA expression by RT - PCR in CMV group

1.5 F
LIRS EE
o HLWE AL

A

Oh 1.5h 3h 6 h 12h 1d 3d 5d
Bt Tl
. SYLRE AR, * P<0. 05

B 3 ®i4H RBD - 2 mRNA Fikpag{k
Figure 3 RBD -2 mRNA expression between two groups
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Oh 1.5h 3h 6h 12h 1d 3d 5d
A RBD-2
*f M
Oh 1.5h 3h 6h 12nh 1d 34 sd
B : - - ————— - RBD-2
HLWE (4

4 TE4A RBD -2 SHFXMIEL

Figure 4 RBD - 2 protein expression between two groups
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VAP 35 8 5 B2 AW0E S e & 4 04 &
Ry2EWEES., BRIRITRERRTER,PAR
VAP BEEEMBEIRE (4 24. 4%V . VAP Wk
WHLH 5 ZFHEREAR FREAE MM ESHE
VAP R ERMWERZ —.BD -2 [ IZfFHE FIF
WAEFERE b A, R S EERE . BT
FIEE, MR BD - 2 &= A /E gl Ui R
AR ERRR G . AT R A WUHGE AR
PA 3 h J§ RBD - 2 %35 FiH/K PR HE B ERE
fi5. BVLWOES AR PA 08 M5 57 FH 3R E i
HEGHERTMRACRARE T RA., BRI
HA5IR BD -2 RIETHBE THREPEES,
B THIRE EHILE, AT 3 VAP K4 . &
HMPLEGE SRR EN GO REEIIRAIA
2R B AR 25K /NS F i D S 3 T SO L B
BY4) 7, B i b R 40 BN 04SP R 40 R B HL AR
Y45 » 40 M B 00 4R A A SR B 3 B 2R 1 A
"L BE AR RE I N B R GE b R S A A L

I R MR AR ", XAl RERE =AU GE <4
BD - 2R FFik LK T TR EERRH.

1997 4£ Harder £ 5K B BD -2 &2—
REAFFZESFREM DS THETFHAERK. LAK
AR TREEMRERNR ALREREB R, mEE
A PA 3 h Wit g 239t RBD - 2 93R:3K 40 FARKTE,
MAESENEAPA 3 h 5§ RBD-2 mRNA M1 H
FHREYBEHS . X5EMFEXFBD-2 &
B Ja8 3 7 X 3% 8k 40 o A R AE B IE 1R, AT R B
BD - 2B FH R M FE, 3 BD - 2 5> T A5 n
B R 45 R O H,

Yang %O 5E R B ,.BD - 2 & A[3@ i 5 4 B

P 2 3 3 3 )
I %
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FE:-BDFHRMEE, LAP205FFE5HMF 2600 TAEBELAUIE(CERGFABEB U RKLE G 70 8543
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FE b ] CD4a* /CD45 4k 6(CCR6 ZHOEEH XK
AREBVR SR A R ACAZ R T w18
b T.B 40/, 57 40 B s AL F R S 0, 2 5L K
IR EBHRERN, ERENEPRIEEEFEM.
BD- 2R —RKWiFFREMHB FRERK, A K
T R YL A 6 5 0 B, B L A R Y A F BT R
7B 53 sh B o, X 46 R RE B F a0 (5 40 B A
F-1BUL - 1B M R FEE F- « (TNF - o) FI 5
SFHERBEBRGH BD -2 =& RBTH, %
BD - 2 mRNAfFREA TR, X A BB 2 LI P EEF)
BD -2 mRNASEHKIFSTRE, GRH B RE.
ZibPFriR,BD -2 EMEER RE P RIEHEE
I PUBRSAE . KA IE EVURGES 5 BD - 2 &
EfELERE LAAKEMTRATGES VAP K
EMERE X,
S5 3K -
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