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Study of retrograde transmission route of nosocomial pneumonia with random

amplified polymorphism DNA
DAI Qian, DENG Hong, HUANG Han-chao, WANG Xiao-hui, ZHANG Hong-yan (Jilin Amy Medical College, Fourth Military
Medical University, Jilin 132013, China)

Abstract: Objective To study the relationship between the incidence of nosocomial pneumonia
(NP) and the pH value of gastric juice in order to verify whether there is the existence of a retrograde
transmission route from the stomach through the phaiynx to the lower respiratory tract. Methods One
hundred and eight patients with mechanical ventilation (tracheotomy or intubation) were selected fiom our
3 teaching hospitals in this study. The secretion of lower espiratory tract was collected with protected
specimen brush (PPB) and quantitatively cultured. Gastric aspirate was cultured and gastric pH was de-
termined with a digital acid-based analyzer. All the patients were observed every other day for the occur-
rence of NP. Gene typing of the bacteria from the secretion of the lower respiratory tract and gastric juice
was done with plasmid profile analysis restriction endonuclease fingerprint analysis and random amplified
polymorphism DNA (RAPD) in the bacteria with same phenotype. Results fifty out of 108 patients de-
veloped NP and identical bacteria from 11 subjects of those with NP were first isolated from gastric juice
and then from tracheal secretion 1 to 2 d later. The bacteria isolated from 2 places were quite homologous
exhibiting same fingerprints in plasmid profile, endonuclease fingerprints and RAPD. Methylene blue was
injected into the stomach thwugh a gastric tube. One or 2 d later, blue secretion was found from the
oropharynx and trachea. The bacterial count was increased along with the increase of gasiric pH and the
incidence of NP was increased simultaneously. Conclusion Tt is confimed with our findings that the
retrograde transmission route of NP definitely exists in our series of cases and the incidence of NP is posi-
tively correlated to gastric pH.
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Fig 1 Bacteria profiles of RAPD generated

by different primers( 1)
A: PCR maker; B: Negative; C: P. Aeruginosa from stomach
(Primer 1); D: P. Aeruginosa from lung( Primer 1); E: P. Aerug-
inosa from stomach(Primer 2); F: P. Aeruginosa from lung(Primer
2); G: E. li from stomach(Primer 1D; H: E. cdi from lung
(Primer 1); L E. coli from stomach(Primer 2); J. E. coli from
lung (Primer 2)
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Fig 2 Bacteria profiles of RAPD generated
by different primers(2)
A: PCR marker; B: Negative; C: K. pnemoniae from stomach
(Primer 1); D: K. pnemoniae from lung ( Pimer 1); E: K.
pnemoniae from stomach (Primer 2); F: K. pnemoniae from lung
(Primer 2); G P. Maltophilia from stomach(Primer 1); H: P.
Maltophilia from lung( Primer 1); 1. P. M altophilia from stomach
(Primer 2); J: P. Maltophilia from lung(Primer 2)
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Fig 3 Bacteria profiles of RAPD generated pH °
by different primers(3) ~Ho- /
A: P. alcaligenes faecalis from stomach (Primer 1); B: P. alcali- n ° ’ ’
genes faecalis from lung ( Primer 1); C: P. alcaligenes faecalis H ’
from stomach (Primer 2); D: P. alcaligenes faecalis from lung ’ NP o
(Primer 2); E: Negative; F: PCR marker ’ ’
D ’
pH s pH , , .
pH , , NP pH s
) ( P<<0.0D, pH (4.89+ .
1.4%), pH 3.27+1.19, P<<0. 01, pH=4  pH
<4 2 . =4 NP 26%. pH= 4 | ’
, NP 749, %= 32.94, P<C0. 01, pH
» NP . . o
[ 1] Baiker AM, Meredith ] M, Haponik E F, e al. Pneumonia in
3 intubated trauma patients, Micwbiology and outcomeq J] . AM J
Respir Cris Care Med, 1996 153(1): 343—349.
NP 23.3% ~42.0%, [ 2 ThomasonM H, Payseur E S, Hakeneweith A M. ef al. Nosoco-
19.5% ~19. 7%[5] i NP mial Pneumonia in ventilated trauma patients during stress ulcer
46.3%, X X prophylaxis with sucralfate, antacid and ranitidine[ J| . J Trauma,
1996 41(3): 503—1508.
( ) PSB [3] Craven D E, Kunches L M, Lilinsky V, e al. Risk faciors for
o pneunonia and fatality on patients receiving continuous mechanical
- — ventilation| J] . Am Rev Respit Dis 1996, 133 (5); 792—798.
’ ° 50 NP ’ [ 4] - :
11 s . [J. » 1990, 13(6): 372— 374.
[ 5] NNIS. National nosocomial infection surveillance semiannual re-
b1~2d -, PSB por( ] . Am J Infect Contwol, 1995, 23(1); 377— 385.
’ [ 6 Lundell L, Myer J C Jamieson G. The effect of antireflux opera-
° tion on lower oesophageal sphincter tone and postprandial symp-
, N N N tomg J] . Scand J Gastoenterol, 1993, 28(5). 725— 729.
, , , [7] Spilder C A, Hinthorn D R, Pingleton S K, ¢ al. Intemittent
enteral feeding in mechanically ventilated patient. The effect on
’ RAPD gastric pH and gastric cultures[ J] . Chest 1996 110(1); 243—
b ° ~

248.
Chendradkhar A. Are routine blood culture effective in the evalu-
ation of patients clinically diagnosed to have nosscomial pneuimo-

nia ] 7 Am J Surg 1997, 62(5); 373— 376.

(4mit  [HEEE)



