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Stress Induced Eosinophil Maturation Contributes to Post-Operative 

Morbidity after Pulmonary Resection

Background ResultsMethods/Experiments

As mediates  a process we define as stress-induced eosinophil maturation by accelerating the rate of mature eosinophil production from progenitors.  

We identify that this process is mediated by the homeostatic IL7/IL7R axis.  The disruption of IL7/IL7R can abolish Bone marrow eosinophil maturation 

and improve both respiratory function and survival.    
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Despite the increasing prevalence of thoracic 

surgery in our aging population little is known 

about the systemic stress response after 

pulmonary resection and limited translational data 

exist to facilitate perioperative intervention and 

improve patient safely. Post-Pneumonectomy 

Pulmonary Edema is defined as respiratory 

distress that occurs 6 hours to 6 days post lung 

resection unrelated to cardiogenic factors. Its 

incidence can be as high as 7% in patients 

undergoing right pneumonectomy but can also 

occur after lobar or even sub-lobar resections that 

do not remove a large amount of lung tissue. 

Here we described in a murine model that respiratory insufficiency post pulmonary 

resection occurs due to deleterious damage induced by eosinophils.  We identify that 

lung surgery mediates  a process we define as “stress-induced eosinophil maturation” 

by accelerating the rate of mature eosinophil production from progenitors.  We identify 

that this process is mediated by the homeostatic IL7/IL7R axis.  The disruption of 

IL7/IL7R can abolish bone marrow eosinophil maturation and improve both respiratory 

function and survival.    

Post Pneumonectomy Pulmonary Edema

Systemic eosinophilia occurs post left lobectomy

Figure  1: (A) Blood leukocytes remain stable post left lobectomy. (B) Limited change occurs in T cells, B cells 

and myeloid cells post left lobectomy. (C) Eosinophils rapidly increase in the blood, lung and spleen post left 

lobectomy and infiltrate pulmonary parenchyma. (D) No major changes in eosinophils occur post sham laparotomy 

or thoracotomy.

Eosinophil depletion improves outcomes post right pneumonectomy

Figure  2: (A) Eosinophil depletion by using the iPHIL (eosinophil peroxidase driven DTR) mouse model. (B) Right 

pneumonectomy in the mouse removes ≃70% of the pulmonary mass. (C) Eosinophil depletion improves survival and recovery 

(as measured by weight gain) post right pneumonectomy. (D) Eosinophil depletion improves oxygenation post left lobectomy. 

(E) tissue edema is limited to lung tissue post pulmonary resection.

Lung resection alters eosinophil maturation but does not affect other steps of eosinophilpoiesis
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Figure  3: (A) Schematic representation of bone marrow eosinophil differentiation. (HSC=hematopoietic stem cell; 

CMP=common myeloid progenitor; GMP=granulocyte, myeloid progenitor; EoP=eosinophil progenitor (B) Pulmonary resection 

affects eosinophil maturation from progenitors but does not affect other steps of eosinophilpoiesis. 
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Bone marrow and Lung cytokines environment 

Figure  4: (A) Bone marrow, (B) Serum, and (C) Lung cytokines in resting mice vs day 1 and 4 post left lung resection.
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Stress-induced bone marrow eosinophilpoiesis depends on IL-7/IL-7R

Figure  5: (A)Despite their increase in the lung and bone marrow neutralization of  IL-5,IL-9 or 

blockade of IL6 signaling utilizing anti-IL-6 receptor blocking antibody did not affect eosinophil 

maturation.  IL-5 blockade affected eosinophil progenitor but maturation still occurred at accelerated 

rates compared to resting mice. (B) IL-7 neutralization or IL-7R KO eliminates stress-induced bone 

marrow eosinophil maturation. (C) IL-7NT/IL-7Rko improves survival post right pneumonectomy.

• Systemic eosinophilia occurs post lung resection and contributes to 

perioperative morbidity and mortality.

• Eosinophil depletion improves outcomes post lung resection.

• Such stress-induced eosinophil maturation occurs through the IL-7/IL-

7R axis.

Conclusions
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