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In  a previous paper, we have reported that 
pantothenic acid-deficient rats show a severe 
impairment of antibody resp0nse.l This find- 
ing was in contrast to the observation of 
Stoerk, Eisen, and John that pantothenic acid 
deficiency did not affect the level of circulating 

We have attempted to explain 
this difference in results on the basis that the 
sheep erythrocytes employed by Stoerk et al. 
were a poorer antigenic stimulus for hemag- 
glutinin production in the rat than the human 
red blood cells employed by us. Differences 
in the immunization procedures were also 
notled. Stoerk, on the other hand, believes 
that this difference may be attributed to the 
fact that we were dealing with a relatively 
more severje pantothenic acid deficiency.3 Our 
failure to utilize inanition controls for the 
pantothenic acid! deficient rats, as well as the 
supposed inadequacy of “paired-fed” controls 
as contrasted with “paired-weighed” controls 
were also stressed by this  author."^^ Some of 
these points have already been discussedl.5 

The present experiments were planned to 
determine the effects of varying degrees of 
pantothenic acid deficiency upon antibody 
production in the rat utilizing “paired- 
weighed” animals as inanition controls. 

Experimental. Fifty-eight male weanling 
albino rats of the Sprague-Dawley strain were 
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distributed into 3 groups as indicated in 
Table I. The animals were housed individual- 
ly in wide-meshed, screen-bottom cages and 
weighed daily. Daily food consumption rec- 
ords were taken. All rats were fed a basal 
diet of the following percentage composition: 
sucrose, 56.76 ; Labco “vitamin-free” casein, 
25.00; salts,6 4.00; cod-liver oil, 2.00; hydro- 
genated vegetable oil, 10.00; corn oil, 2.00; 
choline chloride, 0.20; l-inositol, 0.013 ; p- 
aminobenzoic acid, 0.01 ; and 2-methyl-1, 4- 
naphthloquinone, 0.001. All rats received ad- 
ditional vitamins in th,e form of a daily pill. 
Ealch of the pills given to the control animals 
supplied the following vitamins: thiamin, 40 y ;  
riboflavin, 60 7; pyridoxine, 50 7; nicotinic 
acid, 100 y ;  biotin, 1 7 ;  folk acid, 1 y ;  and 
calcium pantothenate, 3100 7. For the panto- 
thenic acid deficient rats, calcium panto- 
thenate was omitted from the pill. The de- 
ficient rats were fed the basal diet ad libitum. 
However, each control rat was fed a restricted 
amount of the basal diet sufficient to maintain 
its weight equal to that of its pantothenic acid- 
deficient partner (paired-weighing) . After 3, 
5, and 7 weeks on experiment, the rats of each 
group were immunized. A 10% suspension of 
washed Group 0, Rh positive human erythro- 
cytes in physiologitcal saline was injected intra- 
peritoneally as antigen. An initial dosage 
of 0.5 ml of the red blood cell suspension was 
followed by 2 one ml injections on alternate 
days. Five days after the final injection the 
rats were bled from the heart under ether anes- 
thesia and the sera tested, for agglutinin titers 
as described previous1y.l Immediately after 
bleeding, the thymus of each rat was removed 
and weighed. 

Results. The individual hemagglutinin titers 
are recorded in Table 11. I t  is evident that 
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TABLE I. 
Summary of Growth, Food Consumption, and Thymus Weight Data.* 

Eody wt t 

TY Pe rats Initial Final$ wt consumption t 
No. of ,, \ Thymus 4 Daily food 

Group I" 
Control 10 42 83 195 4..4 
Pantothenic acid-deficient 1 0  42 84 116 4.8 

Group II* 
Control 10 43 83 140 4.0 
Pantothenic acid-deficient 10 43 84 78 4.4 

Group 111" 
Control 9 42 94 90 3.9 
Pantothenic acid-deficient 9 43 96 69 4.7 

_-____ 
* Groups 1: 11, 111 were fed basal diet 3, 3,  and '7 weeks respectively prior t o  immunization 
t Group average in  g. 
$ Group average in mg. 
6 At the time of bleeding. 
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Tablc 11. 
Hemagglutinin Titers. 
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*Groups I, 11, I11 were fed the basal diet 3, 5, and 7 weeks, 

0-Control animals. 
A-Pantothenic acid-dedeient animals. 

respectively, prior t o  immunization. 
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the antibody response was decreased in the 
pantothenic acid-deficient rats of all groups. 
In  no instance, did the titer of a deficient rat 
equal that of its “paired-weighed” control. 
The deleterious effect of a mild pantothenic 
acid deficiency is evidenced by the decreased] 
titers of thte animals in Group I which were 
on experiment for only 3 weeks prior to im- 
munization. This observation lends no s u p  
port to the explanation offered by Stoerk for 
the discrepancy in the findings of the two 
laboratories. The comparatively high anti- 
body content of the “paired-weighed” controls 
is further evidence against the role of inanition 
in the decreased antibody response of panto- 
thenic acid-deficient rats. 

I n  the course of further studies on the mech- 
anism of action of pantothenic acid we have 
determined the antibody response in 44 panto- 
thenic aciddeficient rats and 29 suitable con- 
trols. The results obtained are in excellent 

agreement with those recorded in this as well 
as in a previous paper.l All of the evidence 
to date firmly implicates pantothenic acid as 
a vital factor in the antibody response to the 
antigenic stimulus of human erythrocytes. 

The thymus weights of the pantothenic acid- 
deficient rats werle lower than those of the 
control group (Table I). These findings are in 
agreement with those made by Stoerk et a P  

Summary. ( 1 )  Hemagglutinin production in 
response to inoculation with human erythro- 
cytes has been investigated in rats fed a panto- 
thenic acid(-deficient diet for 3, 5, and 7 weeks. 
“Paired-weighed” animals served as inanition 
controls. 

( 2 )  Marked impairment of antibody re- 
sponse was observed in all pantothenic acid- 
deficient groups. 
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The XYZ phenomenon may be defined as Brown-Pearce rabbit tumor responsible for 
the increased incidence and more rapid incre- the phenomenon is selective, filtrable (Berke- 
ment of local and metastatic transplanted feld “V”) and thbermolabile (56°C)  ;5-7 that 
tumors following the prior injection in the in Bashford mouse mammary carcinoma 
same or distant sites of an extract from th$e 638*9 is likewise highly selective or specific.1°-12 
homologous The factor in the 
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