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A recent attempt( 1 )  to use normal rats to 
test the potency of an intrinsic factor prepara- 
tion revealed only an inhibitory effect on the 
absorption of oral vit. B12 by this test animal. 
Sormal rats had been employed for this study 
which involved doses of 4.2 and 0.42 pg of 
radioactive vitamin labeled with cobalt 60. 

Kormal rats do not develop a macrocytic 
anemia comparable to pernicious anemia, and 
may thus be considered a prior; unsuitable for 
the evaluation of intrinsic factor potency. In 
humans, however, gastrectomized individuals 
( 2,3) have been employed successfully to 
demonstrate intrinsic factor despite the ab- 
sence of anemia or megaloblastic marrow. 
This suggested the possibility that gastrecto- 
inized rats would serve as appropriate test 
animals. Accordingly studies were undertaken 
to examine the effect of potent intrinsic factor 
concentrates upon the extent of absorption of 
radioactive vit. BI2 by gastrectomized rats. 
Furthermore, physiological doses of 2 00 mpg 
and 50 mpg of vitamin. and 2 different intrin- 
sic factor concentrates, were investigated. 

A4ethods. Adult rats of different strains 
weighing 200-300 g were used. Upon open 
ether anesthesia total gastrectomy was per- 
formed utilizing an end to end esophagoduo- 
denostomy to restore intestinal continuity. 
Fine silk was used for sutures and ligatures 

throughout. Total removal of the stomach 
was verified in each instance by histological 
preparation of a saggital section through the 
removed organ. In general a t  least 10 days 
were allowed for recovery from the operation 
before transfer of the animals to the nutrition 
laboratory. During the first 10 days after op- 
eration, the animals were fed on a milk and 
bread diet and lost about 10% of pre-opera- 
tive body weight. Subsequently, they were 
offered a basal soybean diet, and during test 
periods were given 10 g of this diet daily. 
Materials. Two commercially available in- 
trinsic factor concentrates were employed. 
Preparation I was used only in preliminary 
study (Series A) with low specific activity 
vit. B12-Co60. Its clinical potency was not re- 
tested. Preparation I1 was of proven potency 
at 40 mg, as tested hematologically and by the 
Schilling method(4), and at 20 mg by the 
latter procedure. Its binding power was de- 
termined by the tracer-dialysis method (5) to 
be 250 mpg/mg. The vit. B12 labeled with 
Cow employed in the preliminary study had 
a specific activity of = 55 pc/mg; and the 
activity of the second preparation, used in 3 
additional definitive studies, was = 200 pc 1 

m!J* 
Method. Four series of experiments (A, B, 

C and D) were performed in such manner 
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TABLE I. Summary of Fecal Exeretion Ro~~lt~--C;ttstrectoi~lizc.tl Bats YS Controls. 

Dura- S o .  of animals Group nvg ?& of close excreted 
tion Gastree- 

Series mpg B,, ing IF Phase (days) tomizecl C’ontrol Gastrectomixe~l Controls 

A 200 o r  5 I ‘7 10; 7 1  3. 6 
10 I1 4 1 2 109 95 2 3 

____ -- - -- .- -- - __ - - -_ - ._ - __ 

R 200 0 I 4 4 4 102.0 +- 5.8 84.9 -F 5.1 
3 I T  2 4 4 96.4 & 2.6 5 8 2 . 9  ? 6.4 

C 5@ 0 I 8 4 4 101.7 2 4.1 62.4 1 14.5 
1.5 TI 4 4 4 100.5 & 2.9 97.5 * 2.8 

D 50 0 T 6 t i  6 99.4 2 5.0 50.0 t 13.6 
2 TI &I11 C i  .j * 6 104.6 3.0 71.0 f 17.2 

1 JII&II B 4 T 6 99.9 4.7 98.6 1 3.5 
- -  - .- - ____.  - 

* One aiiininl WIS  fo11nd cleacl before c ~ o n c . l i i ~ i o i i  of this  phase. 

that each rat served as its own control. After Table I for each of the 4 series. Also shown 
a 24-hour basal col!ection period, each animal are the doses of vit. BIZ and intrinsic factor 
received a 50-200 mpg of Co6* vit. B12 by administered, the duration of each phase and 
stomach syringe. and feces collected daily the number of animals employed. Series D 
until fecal radioactivity was negligible (Phase excretions listed for phases 11 and I11 ac- 
t ) .  Then the same dose of tracer was admin- tually represent averages for 0.2 and 1 .O mg 
istered simultaneously with a fixed amount of intrinsic factor fed in both phases. 
intrinsic factor concentrate? and collections Discussion. In none of the 4 series did the 
continued as before (Phase 11). In one series 
(D) a third phase involving administration of 
additional intrinsic factor was introduced. In 
this series, control and gastrectomized rats 
were each divided into 2 groups for Phase IT. 
one group receiving 0.2 mg of concentrate. 
the second group receiving 1 mg. During 
Phase 111, these dosages were reversed. In 
Series A, animals were fed milk to flush out 
their bowels at  the conclusion of Phase I. 
Radioactivity measurements by gamma r q -  
scintillation counting( 1 5 )  were performed on 
feces homogenates in water suspension. AI- 
though stools were collected daily, several 
daily collections were combined for measure- 
ment in certain instances. Excretion was es- 
sentially complete in 3-4 days. KO radio- 
metric examination was made of rat organs. 

Results of excretion measurements were cal- 
culated as ‘‘% of Dose.” A large value signi- 
fies negligible absorption, while a low escre- 
tion indicates absorption. Basal periods are 
not reported since activities were zero. Basal 

pastrectomized rats absorb significant amounts 
of vit. BIZ within our experimental error, re- 
gardless of the presence of intrinsic factor: 
and in Series A, C and D,  intrinsic factor re- 
duced absorption by the control rats to essen- 
tially zero. This inhibitory effect of intrinsic 
factor is not shown in Series B control ani- 
mals. in part because fecal collections during 
the second phase (plus intrinsic factor) was 
discontinued after the second day. Undoubt- 
edly further excretion of radioactivity would 
have been noted had the experiment been 
continued. Furthermore, i t  is questionable 
whether complete inhibition could be attained 
in this experiment in view of the low ratio 
( 3 . i S )  of intrinsic factor binding capacity to 
B I Z  dose. 

Series C and D were performed with 50 
mpg of radioactive vitamin since the percent- 
age absorption would be greater than at the 
200 mpg level, and because 50 mpg represents 
a physiological dose equivalent weight-wise 
to 10-12 pg per adult human. In these ex- 

corrections for Phases I1 and IT1 were based periments it was established unequivocally 
upon the average activity (usually negligible) that gastrectomized rats absorb only a negli- 
excreted for the 2 days immediately preceding gible fraction of the oral vitamin, whether or 
these phases. not intrinsic factor is administered, and that 

Group average excretion values (t aver- intrinsic factor inhibits absorption of the vita- 
age deviation from the mean) are compiled in min by the controls. 
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In Series C, the quantity of intrinsic factor 
concentrate employed ( 15 mg) was dispropor- 
tionately large, but was reduced in Series D 
to 1.0 mg and 0.2 mg, the latter amount being 
calculated just to bind completely the oral vit. 
BIZ dose (ie. binding power 250 mpcgjmg or 
50 mpg/0.2 mg). Complete inhibition of ab- 
sorption occurs even with 1 mg of concen- 
trate; and at  0.2 mg inhibition is still evident 
though to a reduced extent. It appears that 
complete inhibition of vit. B12 absorption oc- 
curs when the ratio (IF binding capacity) i 
(vit. B12 dose) is approximately 5. Until 
such an excess capacity is established, inhibi- 
tion increases gradually with increasing quan- 
tity of intrinsic factor. 

Obviously, the rat, gastrectomized or nor- 
mal, is not a suitable animal for testing in- 
trinsic factor activity, which causes only a 
diminished absorption in normal rats and 
which has no effect on gastrectomized animals. 
It is possible that the rat can utilize only en- 
dogenous intrinsic factor and that intrinsic 
factor of foreign origin is ineffective and in- 
hibitory. The behavior of the gastrectomized 
animals may also indicate that the stomach 
is the major seat of vit. B1a absorption by the 
rat. These points are to be tested by experi- 
ments with rat stomach concentrate. If this 
concentrate proves to he effective, it will dem- 
onstrate species specificity in the action of 
intrinsic factor. 

The livers of gastrectomized rats contain an 
abnormally low vit. B12 content, as would be 
expected from their inability to absorb ap- 
preciable quantities of the vitamin orally. 

On a weight basis, the rat appears capable 
of absorbing greater quantities than the hu- 
man. Thus, in the absence of intrinsic fac- 

Ear, absorption from an oral dose of 50 mpg 
amounts to 20-25 mpg; and from 200 mpg, 
absorption is 30 mpg. The equivalent dose 
figures for a 60 kg human would be 10 pg and 
40 pg, and the corresponding absorption would 
amount to 4-6 pg. Actually the human ab- 
sorbs(6) only 1.5 pg from such oral levels. 

Summary. 1. Gastrectomized rats and ap- 
propriate control animals were fed 50-200 
mpg cobalt-60 labeled vit. B12 with and with- 
out intrinsic factor concentrates. Absorption 
was determined by scintillation counting uf 
feces homogenates. 2. No absorption of vit. 
BIZ by the gastrectomized animals was noted. 
3. Absorption by control animals was inhib- 
ited by intrinsic factor concentrate, the extent 
of inhibition increasing with the quantity of 
concentrate administered. 
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