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INTRODUCTION 

Relatively little is known about local cell mediated immunity (CMI) 

in the gut and its role in resistance to enteric virus disease. Intra

epithelial leukocytes (IEL), because of their location within the epithe

lium, may be involved in the defense of the gut mucosa against viruses. 

This study was initiated to assess the endogenous local CMI response of 

murine mucosal lymphocytes, especially IEL, to an enveloped enteric murine 

virus. The Yale strain of mouse hepatitis virus (MHV-Y) was chosen for 

these studies. MHV-Y causes diarrhea in infant mice (1) and has been 

shown to be highly tropic for the intestinal epithelium (2). It repli

cates in NCTC-1469 cells which have the H-2k phenotype (3). 

IEL from conventional mice are heterogenous in phenotype and function. 

A large population of Thy-1-, Lyt-1 , Lyt-2+ cells is present, but its 
+ function is unknown. Most of these Lyt-2 cells are granulated. They 

represent 45 to 55% of the total IEL population (4-7). Less than 15% of 

IEL have natural killer (NK) activity against YAC-1 tumor cells. The 
+ majority of these NK cells have the unusual NK cell phenotype Thy-1 , 

Lyt-1-, Lyt-2-, ASGM1 ,NKI (8). Unlike lymphocytes from the lamina 

propria (LPL), IEL do not bear surface immunoglobulin (5). 
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METHODS AND RESULTS 

Cells from different compartments of the gut-associated lymphoid [IEL, 

LPL, Peyer's patch (PP) and mesenteric lymph node (MLN)] and spleen (SPL) 

cells were harvested (8,9) from inbred strains of mice. Because conven

tional mice were seropositive for MHV-Y, specific pathogen free (SPF) 

mice were used. 

Since all previous IEL studies in our laboratory have used convention

al mice, the distribution of surface antigen expression of IEL from con

ventional and SPF CBA/J mice were initially compared by flow cytometry 
+ (Table 1). Approximately 30% of IEL from conventional mice were Thy-I, 

+ + Lyt-1 , whereas 80% were Lyt-2 , as has been previously reported (5). A1-

though virtually all SPF-derived cells demonstrated the Ly-5 lymphocyte 

antigen, with few contaminating 
+ 

Ig LPL evident, cells from SPF mice 
+ + expressed less Thy-l , Lyt-l and 

+ 
Lyt-2 antigens. This pattern of pheno-

typic expression by SPF mice is similar to that reported for nude mice 

(4) and most probably reflects limited antigen exposure for the gut in 

both groups. 

Effector cells from,CBA/J mice, syngeneic to the target cell and DBA/2 

and A/J mice, allogeneic for the target cell, were assessed for their 

ability to lyse MHV-Y infected NCTC-1469 cells using standard chromium 
6 release assays. The data is expressed as lytic units per 10 effector 

cells (10). The lytic activity reported is virus-specific for it is the 

difference between virus-infected and uninfected targets. Cell populations 

harvested from these mice showed strong cytotoxic activity, especially IEL, 

for the MHV-Y infected target cell (Table 2). The lack of MHC restriction 

suggests that the cytotoxic cell is an NK cell. 

Table 1. Phenotype of IEL from CBA/J mice determined by flow cytometry 

Conventional 
Mice 

SPF Mice 

Thy-l.2 Lyt-l.l Lyt-2.1 ASGMI Ly-5 

38.1+5.4 32.4+4.1 80.0+1.8 11.4+3.0 4.9+0.6 NO 

7.7+0.7 3.4+0.3 46.6+4.1 17.0+3.4 1.1+0.5 92.5+6.2 

aSurface immunoglobulin. 
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Table 2. Specific cytotoxicity for MHV-Y infected target cells by 
different strains of SPF mice 

Mouse Strain IEL LPL PP MLN SPL 

CBA/J (H-2k) 21. 9+1.2 3.3+1.6 4.1+0.8 0.9+0.4 2.3+0.3 

DBA/2 (H-2d) 14.2+0.7 ND 3.1+0.7 0.7+0.2 2.0+0.4 

A/J (H-2a ) 4.4+1.4 ND 1.8+0.5 0.3+0.2 0.8+0.1 

The lytic activity reported is the difference between virus-infected and 
uninfected targets calculated for each experiment and expressed as LU 2 J 
10 6 cells; mean + SEM. 

lntraepithelial leukocytes and spleen cells harvested from SPF CBA/J 

(H-2k ) mice were assessed using in vitro 51Cr release assays, for their 

ability to lyse the NK sensitive YAC-1 tumor cell line, syngeneic NCTC-

1469 cells acutely infected with MHV-Y and NCTC-1469 cells infected with 

pichinde virus (PV), an enveloped but non-enterotropic arenavirus. 

The MHV-Y NK cell appears not to be the same cell that lysis the 

classical murine NK target, YAC-1 tumor cells. In cytotoxicity assays 

(Table 3), effector cells from SPF mice showed low lytic activity to 

YAC-1 tumor targets. This ineffective YAC-1 tumor cell killing reflects 

the small numbers of Thy-1+ cells in IEL preparation from SPF mice. This 

negligible cytotoxicity is in contrast to the pronounced ability of 

effector cells, especially IEL, to kill NCTC-1469 cells infected with 

MHV-Y. The cytotoxic cell appears to be "virus-specific" since it was 

not lytic for PV infected cells. 

Table 3. Cell-mediated lysis of various target cells 

Target IEL SPL 

YAC-1 0.4 + 0.0 1.0 + 0.7 

MHV-NCTC-1469 21.9 + 1.2 2.3 + 0.3 

Pichinde-NCTC-1469 0.8 + 0.8 0.4 + 0.3 

LU 20/10 6 cells; Mean + SEM 
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Table 4. Phenotype of cytotoxic lEL from naive mice determined 

by complement-mediated lysis 

Antisera + Complement 

Thy 1.2 
Lyt 1.1 
Lyt 2.1 
ASGM1 

Percentage decrease 

in lysis 

17 
o 

11.5 
89 

The phenotype of the lEL cytotoxic for MHV-Y infected NCTC-1469 cells 

was determined using in vitro complement-mediated lysis assays. The 

specific cytotoxicity of the lEL cells was reduced by 89% after treatment 

with anti-ASGM1 serum and complement (Table 4). Antisera to Thy-I, Lyt-1 

and Lyt-2 antigens had little effect on the function of the lytic cells. 
+ This data suggests that the MHV-Y killer cell is an AsGM1 cell. 

To confirm this observation, in vivo CBA/J mice were treated intra

venously with anti-ASGM1 serum at levels previously reported to be 
+ effective for the elimination of AsGM1 cells in vivo (11), 24 hours 

prior to cell harvest. This in vivo treatment resulted in a 75% reduction 

in the in vitro lytic activity for MHV-Y infected target cells by lEL 

(Table 5), as well as an 83% reduction in the lytic activity by spleen 

cells. These experiments further define the MHV-Y killer cell, found in 
+ naive mice, as an AsGM1 NK cell. 

Table 5. MHV-Y specific cytotoxicity following in vivo anti-ASGM1 sera 

CBA/J (H_2k ) 
Untreated 

Treated with 
anti-ASGM1 

% significant decrease 
in cytotoxicity 

LU 2 0/10 6 cells; Mean + SEM 
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lEL SPL 

21.9 + 1.2 2.3 + 0.3 

5.5 + 1.5 0.4 + 0.3 

74.8% 82.6% 



CONCLUSION 

The in vitro and in vivo results suggest that a subpopulation of the 

morphologically and functionally heterogenous IEL compartment is involved 

in the defense of the gut mucosa to enteric viruses. This population of 

cells has the phenotype ASGMl+, Thy-1-, Lyt-1-, Lyt-2-, but does not 

possess the target specificity of classic NK cells (12). 
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