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IL-21 is a CD4+ “T-Helper” cytokine that acts 
on most leukocyte subsets



Rationale for testing ILRationale for testing IL--21 in B21 in B--cell lymphomacell lymphoma

1. IL1. IL--21 is a potent regulator of B21 is a potent regulator of B--cell differentiation cell differentiation 
(plasma cells) and can stimulate apoptosis of (plasma cells) and can stimulate apoptosis of 
“bystander”  B“bystander”  B--cells. cells. 

ILIL--21 inhibits the proliferation of many B cell  21 inhibits the proliferation of many B cell  
tumor lines in vitro and in vivo.tumor lines in vitro and in vivo.



IL-21 inhibits the proliferation of B 
lymphoma cell lines in vitro. 

Cell 
Type 

Treatment 
duration 
(d) 

Percentage 
Change 

(Mean ± 
sd) 

Number 
of 

Experi-
ments 

WSU-
NHL 12 -82.3 ± 6.1 4 

IM-9 8 -77.1 ± 18.1 5 

MC116 11 -62.7 ± 6.2 5 

HS-
Sultan 9 -49 ± 38.2 4 

Raji 8 -13 ± 2.7 2 

Ramos 12 -7.4 ± 7.1 3 

DOHH2 10 -10.1 ± 17.8 7 

 



IL-21 prolongs survival of mice with 
disseminated human B lymphoma 
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Rationale for testing IL-21 in the context             
of B-cell lymphoma

1. Direct actions on B cells and NHL

2. IL2. IL--21 enhances Rituximab21 enhances Rituximab--mediated antimediated anti--tumor tumor 
activity.activity.
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IL-21 enhances antibody dependent          
tumor cell killing by NK cells in vitro
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IL-21 enhances rituximab-mediated survival of 
lymphoma-bearing mice
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IL-21 enhances rituximab activity in the 
absence of functional NK cells  
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Survival of tumor-bearing mice treated with IL-21+ 
rituximab is partially regulated by Granulocytes
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Survival of tumor-bearing mice treated with IL-21 
+Rituximab  is partially regulated by Macrophage



1. Direct actions on B cells and NHL

2. Stimulation of anti-tumor immunity

3. IL-21 enhances rituximab-mediated anti-tumor 
activity in mice.  

4. IL4. IL--21 prolongs 21 prolongs rituximabrituximab--mediated Bmediated B--cell cell 
depletion in nondepletion in non--human primates.human primates.

Rationale for testing IL-21 in the context of  
B-cell lymphoma



Study Groups

Group Rituxan rIL-21 Animals
Terminal Sac

Animals
Recovery Sac

1 10 mg/kg 
Once weekly

0 mg/kg 4 4

2 10 mg/kg
Once weekly

0.3 mg/kg
Once weekly

4 4

3 10 mg/kg
Once weekly

1.5 mg/kg
Once weekly

4 4



Peripheral  Activated Monocytes
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Group Mean B cells in Blood
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CD20-stained B cells in Mesenteric Lymph Nodes

Rituximab only group
(4-week Recovery)

IL-21 + Rituximab
(4-week Recovery)

Lymph Node: CD20 IHC



RTX 48 h post treatment RTX 4 wk recovery
RTX + IL-21 48 h post treatment RTX + IL-21 4 wk recovery

Spleen: CD20 IHC



Lymphoid Atrophy in Spleen
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Summary

IL-21 has direct antiproliferative activity on 
B lymphoma cell lines in vitro and in vivo.
IL-21 enhances rituximab mediated killing 
of B lymphoma cell lines in vitro and in 
vivo.
Prolongation of survival by rituximab + IL-
21 is dependent on granulocytes and 
macrophage.
IL-21 causes monocyte activation and 
prolonged B cell depletion in nonhuman 
primates.
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IL-21 inhibits growth of RenCa.2 tumors

IL-21
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Establishment of memory in 
Renca.2tumor-bearing mice
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IL-21 Enhances
Tumor Killing Cytotoxic T Cells
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Leonard and Spolski (2005)
Nat. Rev. Immunol.

Antitumor activity of IL-21



Rationale for Testing IL-21 in the Context            
of B-cell Lymphoma

1.1. Direct actions on B cells and NHLDirect actions on B cells and NHL

2.  IL2.  IL--21 is a potent regulator of anti21 is a potent regulator of anti--tumor immunitytumor immunity
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Summary 
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