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Summary. Our earlier serum electrophoretic study in ' lethargic'  mutant  mice showed that the quantity of  protein in 1 band 
is inversely related to the size of  the spleen. In this study, we demonstrate that this protein band almost entirely disappears 
in mice with splenomegaly following spontaneous skin infection. The results suggest that this serum protein may play a 
role in regulating growth o f  lymphoid  tissue. 

In a study of  serum proteins 2 from the ' lethargic '  mouse, a 
neurological mutant  3,4, we noted that a protein band (desig- 
nated as band 2) showed a quantitative change inversely 
associated with the growth of  lymphoid organs, particularly 
the spleen. This protein band was quanti tat ively small 
when the spleens of  the mice were in a stage of  rapid 
growth, and increased in quanti ty when the spleens 
decreased in weight 2. It was suggested that band 2 might 
contain a protein or proteins which act like a chalone to 
regulate lymphoid  cell proliferat ion in the spleen. 
To further substantiate our hypothesis, sera from other 
mice which exhibit splenomegaly have been studied elec- 
trophorefically using polyacrylamide gels (Bio-Rad Labo- 
ratories, Richmond,  Cal.). The mice studied show an ob- 
vious splenomegaly associated with a skin infection. Etiolo- 
gy of  the skin infection is not  known; it occurs in approx- 
imately 25% of the phenotypically normal  mice of  our 
breeding colony over 4 months of  age but is very rare in 
' lethargic'  animals. Mice in the colony have been brother- 
sister inbred for more than 13 years (over 60 generations). 
The infection invariably begins as a small superficial lesion 
over the scapular region. At this early stage, the spleens of  
the mice appear  to be normal  in size and weight. The skin 

lesion gradually extends to other  dorsal regions of  the body 
and erodes deeply resulting in sloughing of  the fur and 
skin.(figure 1). Mice with the skin infection usually die in 3 
months; however,  some of  them survive as long as 8 
months after the onset of  the infection. 
Materials and methods. Sera were collected from 13 mice (5 
males and 8 females) with normally appearing skin (control 
group), and 14 mice (5 males and 9 females) with skin 
infections (infected group) that were present from 2 to 5 
weeks before blood collection. The mice were 5 7 months  
old at the t ime of  sacrifice. Body and spleen weights of  the 
mice at the t ime of  sacrifice are summarized in table 1. 

Table 1. Body and spleen weights of mice used for serum electro- 
phoretic analysis 

Control Infected Statistical 
difference ~ 

No. of mice 12 13 
Body weight (g) 36.4_+0.3 ~ 35.3_+ 1.1 NS 
Spleen weight (mg) 104.7+3.6 634 + 147.4 p<0.001 

Student's t-test; H mean+ SE. 

Table 2. Percentage of 11 different protein bands from mouse sera separated by polyacrylamide gel electrophoresis 

Protein band (% of total gel OD) 
1 2 3 4 5 6 7 8 9 10 11 

Controlgroup 45.9"*• 13.1_+1.4 4.4+0.2 14.6_+1.9 2.8_+0.3 4.3_+0.3 3.0+0.4 2.6_+0.4 1.9_+0.3 6.0_+1.2 1.4_+0.2 
Infected group 48.9_+5.8 5.0_+1.0 5.3_+1.1 16.3_+3.3 3.0_+0.4 4.1_+0.5 4.4_+0.7 3.6_+0.5 2.7_+0.4 5.8_+0.4 1.0_+0.2 
Statistical difference ~ NS <0.001 NS NS NS NS NS NS NS NS NS 

Student's t-test; '~ mean_+ SE; NS= no significance. 
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Fig. 2. Serum electropherograms of mice without skin infection (N) 
and with skin infection (S). Note protein fraction in band 2 (arrow) 
is diminished in infected group. 

Fig. 1. Mice with their spleens placed beside their bodies. The lower 
one without skin infection had a spleen weighing 108 mg. The 
spleens of the other 2 with skin infection over the dorsal regions of 
their bodies (more severe in the center one) weighed more than 
500 mg. 

To obtain sera for study, mice were bled by making an 
axillary pouch and severing the axillary vessels under  
Nembuta l  anesthesia. Individual  b lood samples were 
placed in small plastic tubes and al lowed to coagulate at 
room temperature for 30-40 rain before centrifugation. 
Sera were then aspirated and stored individually in plastic 
tubes at - 20 ~ until the t ime of  electrophoresis. 
Polyacrylamide gel electrophoresis was per formed using a 
vertical slab cell Model  221 (Bio-Rad Laboratories,  Rich- 
mond, Cal.). A 5.5% gel was prepared following the method  
of  Davis 5. Details of  the method  were reported in a 
previous paper  2. After  the complet ion of  electrophoresis, 
gels were stained with Coomassie  blue and destained in 
methanol-acet ic  acid. The destained gels were cut into 
strips containing protein profiles of  individual  serum sam- 
ples and were scanned with an UA-5 absorbance moni tor  
(ISCO, Lincoln, Nebraska)  at a wavelength of  579 nm. 
Quanti tat ion of  protein bands was accomplished by inte- 
grating each peak on the densitometric tracings and con- 
verting the peak areas to a percentage o f  total staining area 
above background 6. 
Protein concentrations in the serum of  mice in the control 
and infected groups were determined using Bio-Rad Assay 
(Bio-Rad Laboratories,  Richmond,  Cal.) as described by 
Bradford 7. 
Results and discussion. Results of  the protein quanti tat ion 
from polyacrylamide gels with individual  electrophore- 
grams are summarized in table 2. 

As shown in table 2, the only significant difference was 
seen to occur in band 2. The relative amount  of  protein(s) 
in this band 2 was substantially decreased in the skin- 
infected mice with a splenomegaly (table 1). 
Total  protein concentrations in the serum of  mice o f  the 
control and infected groups were 42.8+4.4 and 36.7+5.6 
m g / m l  serum respectively. Though total serum protein in 
the infected group was lower than that of  the control group, 
the difference was not statistically significant. Absolute 
concentrations of  proteins in band 2 were calculated from 
total protein concentrations in the serum; an average of  
2.3 Ixg was found in band 2 for control mice, and 0.7 ~tg for 
mice with skin infection. 
Results of  the present study appear  to support our hypothe- 
sis that band 2 contains proteins which may behave as a 
lymphocyte chalone 8'9 to regulate cell proliferation in the 
lymphoid  tissue. We assume that the splenomegaly in the 
mice with skin infection is due to an increase in lymphoid 
cell proliferation. To facilitate such cell proliferation, pro- 
duction of  lymphocyte chalone which is known to inhibit 
D N A  synthesis 9-12 would have to be turned off  as apparent- 
ly occured in the infected mice used in this study. 
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