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M. pneumoniae: The Problem

• M. pneumoniae are a leading cause of pneumonia 
worldwide 

• In the U.S., mycoplasmas account for up to 20-
30% of the 4 million cases of pneumonia reported 
annually

• They exacerbate the course of asthma and COPD 
and cause extrapulmonary complications.
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Innate Immunity

Early nonspecific phase of the immune Early nonspecific phase of the immune 
response in the absence of specific response in the absence of specific 

antibodyantibody

• Alveolar Macrophages
• Reactive Oxygen-Nitrogen Species
• Collectins
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Collagen-like

Collectins
Lectin

Pattern-recognition molecules

Non-Self Patterns

(e.g. bacterial sugars,
glycolipids, LPS

SP-A SP-D
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In vitro Killing Assay

COLLECT AMs BY LUNG 
LAVAGE

ADHERE AMs TO GLASS
ACTIVATE 
WITH IFNγ

OVERNIGHT

WASH AND ADD 
SP-A

WASH AND INFECT 
WITH M. pulmonis

QUANTIFY ADHERENT 
M. pulmonis BY SERIAL 
DILUTION & PLATING



*

AM Killing of Mycoplasmas in vitro:
Effect of SP-A & L-NMMA



Pulmonary Host Defense and SP-A
Collectin:  Collagen-like Lectin Superfamily

Clearance of bacterial, viral and fungal 
pathogens:

Opsonin
Binding to pathogens and 
presentation to 
inflammatory cells

Cell Mediated Effects

NO• production

Superoxide 
production

Phagocytosis
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Mycoplasma pulmonis Infection in Mice

• Innate immune mechanisms determine the 
course of mycoplasmal disease

• AMs are the primary effector cell for early 
mycoplasmal clearance 

• SP-A mediates  mycoplasmal killing by 
enhancing the production of reactive 
oxygen-nitrogen species 

• ONOO- is the primary toxic NO• metabolite 
responsible for mycoplasmal killing



Do Human AMs 

Produce •NO?

Does SP-A regulate 
•NO production and 
killing of pathogens 

by AMs?
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Sources of Human Sources of Human AMsAMs

•• Normal healthy nonNormal healthy non--smoking smoking 
volunteersvolunteers

•• Patients with lung transplantation  Patients with lung transplantation  
thatthat were undergoing routine were undergoing routine 
surveillance surveillance lavagelavage



Killing of Klebsiella by AM

Adherence purification of 5 x 105 AMs

Add 25 µg /ml human SP-A  + Infect with ~108

Klebsiella pneumoniae

Wash                           Incubate for  60 – 120 min 
Gentamycin

Enumeration by serial dilution and plating
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Sources of Human Sources of Human AMsAMs

•• Normal healthy nonNormal healthy non--smoking smoking 
volunteersvolunteers

•• Patients with lung transplantation  Patients with lung transplantation  
thatthat were undergoing routine were undergoing routine 
surveillance surveillance lavagelavage
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How does SPHow does SP--A mediate killing A mediate killing 
of of KlebsiellaKlebsiella by Transplant by Transplant AMsAMs??

• Increases production of reactive 
oxygen-nitrogen intermediates by 
AMs
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SP-A Increases Phagocytosis
of FITC-Klebsiella

+ SP-A

UNTREATED



How does SPHow does SP--A mediate killing A mediate killing 
of of KlebsiellaKlebsiella by Transplant by Transplant AMsAMs??

• Increases production of reactive 
oxygen-nitrogen intermediates by 
Ams

• SP-A increases phagocytosis of 
Klebsiella by human AMs



Measurements of Intracellular Ca+2 in 
Human AM During Perfusion with SP-A
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SP-A BAPTA SP-A + BAPTA
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How do transplant AMs kill Klebsiella?

SP-A differentially stimulates increased NO• and O2
•

production by AMs, BUT Klebsiella uniformly 
stimulates increased NO• production by AMs

SP-A uniformly stimulates increased intracellular 
calcium levels by AMs

SP-A uniformly stimulates calcium-dependent 
phagocytosis of Klebsiella by AMs
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Phagocytosis Assay
5 X 105 AMs

25µg/ml SP-A + ~108 FITC-Klebsiella

Shake X 60min @ 37°C

Wash ice cold PBS + 0.2% EDTA

10 µg/ml EtBr



C57BL/6 C3H
0

1

2

3

[N
O

2-  a
nd

 N
O

3-] 
(n

m
ol

 X
10

6  A
M

s-1
 @

 h-1
)

Media

IFN-É

SP-A

IFN+SP-A

*

Production of NO x by AMs 

*



DMEM

O55:B5 200ng

hIFN 100U/ml

hIFN 250U/ml

J5 100ng

IFN:LPS 100:200

SP-A 25æg/ml

BSA 100æg/ml

Klebsiella

0 400 800 1200 1600 2000

NOx Production by AM

*
*

from Transplanted Lungs

[NO2
- + NO3

-] (pmol x 106 AM-1 x Hr-1]


	Killing of Pathogens by Mice and Human  Alveolar Macrophages: Involvement of SP-A and Reactive Oxygen-Nitrogen Intermediat
	M. pneumoniae: The Problem
	Innate Immunity Early nonspecific phase of the immune response in the absence of specific antibody
	Pulmonary Host Defense and SP-A Collectin:  Collagen-like Lectin SuperfamilyClearance of bacterial, viral and fungal pathog
	Production of Peroxynitrite
	Production of Peroxynitrite
	Mycoplasma pulmonis Infection in Mice
	Killing of Klebsiella by AM
	How does SP-A mediate killing of Klebsiella by Transplant AMs?
	How does SP-A mediate killing of Klebsiella by Transplant AMs?
	How do transplant AMs kill Klebsiella?
	Acknowledgements
	Acknowledgements
	Phagocytosis Assay

