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hepatic glycogen retention in amino acid de-
ficient rats poses many problems for which
there is no satisfactory explanation at this
time. It is believed that the tissue alterations
observed in the deficient rats were not the re-
sult of changes in water content.

The tissues of the 2 isoleucine-deficient rats
which were placed on the recovery diet
showed no abnormalities. Thus, the effects of
the total lack of isoleucine were not perma-
nent and were correctable by the addition of
adequate dietary isoleucine.

Summary. The total lack of isoleucine in
the diet of rats resulted in regression in the
size of the pituitary acidophils, deletion of the
pituitary gonadotrophic cells, atrophy of the
testes and accessory sex glands, thymic in-
volution, interference with somatic growth,
liver glycogen accumulation and degenerative
changes in skeletal muscle. Replacement of
adequate isoleucine to the diet of isoleucine-
deficient rats resulted in complete recovery.

The author is grateful to Dr. W. O. Read, Depart-
ment of Physiology, for his assistance in making the
total liver-glycogen determinations.
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Vit. B;» occupies a significant place in the
nutrition of microorganisms, lower animals
and man. It seems purposeful to seek clini-
cal situations in which a deficiency of vit. B;»
may be important, either as the sole factor or
a contributing factor to the causation of the
signs or symptoms which are observed.
There is general agreement that a deficiency
of vit. By, exists in pernicious anemia (P.A.)
and in this clear-cut clinical example of the
deficiency state, the serum concentration of
vit. B¢ is a good index of the situation, being
less than 100 ppg/ml and approaching zero

in frank untreated P.A. It is fully recognized
that there is the possibility of a relatively nor-
mal serum concentration in the presence of
deficiency in the total body stores and con-
versely the possibility of a lowered serum con-
centration in the ahsence of a measurable to-
tal body deficiency(1). Caution in interpret-
ing serum vit. B;o concentrations is further
enjoined on the basis of the accumulating evi-
dence that when patients with P.A. in remis-
sion have had their vit. B;2 serum concentra-
tions assayed, the values may be below 100
ppug/ml despite the fact that clinically the
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patient is in remission(2). In view of the
wide variation of vit. Bi» serum concentra-
tions from individual to individual when a
presumably “normal” population is studied
and, consequently, the probability that rela-
tively large numbers of any “abnormal”
group will have to be studied in order for a
trend to achieve statistical significance, we
have chosen to employ the vit. B;s serum con-
centration as the single criterion of potential
deficiency in order to accelerate the “screen-
ing” of large numbers of people. It is hoped
that the identification of populations found
to be “abnormal” with respect to vit. Bis
serum concentrations will contribute to the
further investigation of these states and the
establishment of whether the low serum vit.
B2 is a direct measure of deficiency or of
some other conditioning factor.

As a preliminary to studies of the type re-
ported here, we have tried to ascertain some-
thing of the degree of variation between “nor-
mals” as well as the absolute values obtained.
It was found and previously reported(3) that
in a group of 528 individuals values below
200 ppg/ml or above 1000 pug/ml were un-
common. The average was 560 pug/ml with
95% confidence bands at 70 and 1,060 pupg/
ml. By personal communication and subse-
quent publication(4) we learned of a tendency
to lowered serum concentrations of vit. By
having been observed during pregnancy in pa-
tients studied in Germany. Because of the
possibility of therapeutic or prophylactic im-
plications of such an observation, if this were
related to the pregnant state independent of
dietary or other variables, we were interested
to attempt to corroborate and extend these
data in the United States.

Methods and materials. Methods for the
determination of vit. By, where a titrimetric
response is employed, such as the L. leich-
mannii method(5) will allow the direct as-
say of turbid and colored solutions. Previ-
ous studies have indicated that, whereas vit.
By, added to serum prior to “clarification”
could not be recovered quantitatively, dilu-
tion without clarification did not affect recov-
ery. Accordingly, we have employed the
method previously described(4) of a micro-
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biological assay with L. leichmannii and a
dilution technic, which we believe represents
“total serum vit. Bys.” Patients from whom
blood specimens were obtained were seen at
one of two hospitals, namely, Abington Me-
morial Hospital (Hospital A) and Chestnut
Hill Hospital (Hospital B). The method of
handling specimens was essentially the same
at each of these hospitals. Approximately 10
ml of blood were drawn from an antecubital
vein and placed in a test tube which was al-
lowed to stand in the ice box while clotting
occurred and the serum separated. Later the
same day the serum was transferred to a ster-
ile 10 ml rubber-stoppered specimen vial and
held in the deep freeze at —10°C until submis-
sion for assay. Specimens were coded at the
time of freezing and decoded after the assays
were reported. Beyond the routfine dietary
guidance given to pregnant patients, no at-
tempt was made to regulate the diet or the
vitamin supplementation of it in any of these
patients. We recognized the vagaries of ap-
petite of pregnant women as well as the sheer
impossibility of rigidly controlling the intakes
of so large a group of ambulatory individuals.
Many of these patients received supplemen-
tary polyvitamin preparations by mouth,
however, any patient who, in answer to ques-
tioning, indicated that she was receiving vit.
B,5 by injection, was excluded from the study.
It was our feeling that vitamins by intramus-
cular injection represented a sufficient de-
parture from the “average” of the middle
class group of female patients who were fol-
lowed in this study that inclusion of such pa-
tients would not be consonant with the ob-
jective of this study. None of these patients
was toxemic at the time of blood collection.
It was hoped that by sampling such a large
group of women, the influence of variations in
dietary intake and age would be minimized,
and the duration of pregnancy became the
only significant variable in terms of serum vit.
BIZ-

Results. 'The designation “days prior to
delivery” represents the difference between
the expected date of confinement (EDC), as
calculated by the obstetrician, and the date of
blood collection, with the exception of those
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VIT. By IN SERUM My /ML

270 2;0 210 180 150 120 30 60 30 o]
DAYS PRIOR TO DELIVERY
— == 95/, CONFIDENCE BANDS
REGRESSION LINE (Y:=0.479-0.055X )
FIG. 1. Serum concentration of vitamin B, as a
function of duration of pregnancy in hospital A
(318 females).

A:DAY OF DELIVERY

patients on whom blood was drawn at the
time of delivery. Because of the considerable
error involved in calculating the EDC, it
seemed to us deceptively accurate to attempt
to analyze the data according to the specific
day of pregnancy. Accordingly, the individ-
ual values have been graphed according to
30-day periods and the statistical evaluation
has been done according to 90-day periods.

Hospital A. Fig. 1 presents the individual
serum concentrations and demonstrates the
decline of the average value for serum vit.
Bjs in successive periods as the pregnancy
approached term. Table I below presents
the essential data from which the regression
equation Y = 0.479 — 0.055x was calculated
where x is the period (1, 2 or 3). The slope,
—-0.055 my/ml per period is highly signifi-
cant statistically (P<0.001).

Hospital B. Fig. 2 presents individual val-
ues and averages for 90-day periods and
shows a decline of serum vit. B;s concentra-
tions with duration of pregnancy similar to
that seen in Hospital A. Table II below

VitaMIN B;, AND PREGNANCY
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FIG. 2. Serum concentration of vitamin B,, as a
funection of duration of pregnancy in hospital B
: (184 females).

presents the essential data from which the re-
gression equation Y = 0.428 — 0.042x was
calculated. The slope, —0.042 my/ml per
period is highly significant statistically (P<
0.001).

Discussion. The objective of this investi-
gation was to correlate serum vit. B;» concen-
trations with duration of pregnancy. It seems
evident from these results that a significantly
lower serum vit. By, level has been observed
in the later stages of pregnancy. The lack of
serum vit. By2 values within the “deficiency”
range (under 100 pug/ml) is noteworthy. It
is also of interest that the average serum Bi»
values for this entire group, even in the first
trimester of pregnancy, was lower than the
average established for “normal” males and
females(3).

Many auxiliary determinations which might
elucidate the mechanism involved were con-
sidered at the inception of the study but were
deferred, because the extreme variation in
serum vit. By» concentration from individual
to individual had been established and made

TABLE I. Summary of Data on 318 Pregnant TABLE II. Summary of Data on 184 Pregnant
Women in Hospital A, ‘Women in Hospital B.
Period and days to delivery Period and days to delivery
1 2 3 1 2 3
(181-270) (91-180) (0-90) (181-270) (91-180) (0-90)
No. of pregnant 61 157 100 No. of pregnant 51 57 76
women women
Avg B,; blood level 417 377 311 Avg By, blood level  .384 347 .300
(m~y/ml) (m~y/ml)
Expected or cal- 424 .369 314 Expected or cal- .386 344 302
culuted level culated level
959 confidence .162-.686 .109-.629 .053-.575 95% confidence .133-.639 .093-.595 .050-.554

limits for line
of regression

limits for line
of regression
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it likely that large numbers of patients would
have to be studied. It seemed purposeful to
confirm the existence of a lowered serum vit.
B2 concentration in the pregnant state before
more elaborate studies were undertaken.

It is well known that fluid retention and an
expansion of plasma volume may occur in the
later stages of pregnancy(6). It is possible
that this may account for part or all of the
decrease in the serum vit. B;s concentration
which has been observed. It would seem nec-
essary, however, to test the hypothesis that
serum vit. By, binding capacity might keep
pace with hemodilution before concluding that
hemodilution is the responsible factor. On
the other hand, the increased requirement for
many other vitamins of women during preg-
nancy is well established(7) and repeated
pregnancies on a vit. By, deficient diet have
been the most effective way of inducing vit.
Bi» deficiency in animals(8).

The lowered serum vit. B,» concentrations
that have been observed in this group of 502
pregnant women merits further study in order
to ascertain the mechanisms involved.

Summary. 1. Serum vit. By, estimations
were made on sera obtained from 502 women
after varying durations of pregnancy. 2.
This work has confirmed previous suggestions
that lower than normal serum vit. Bys con-
centrations are observed during pregnancy.
It has also demonstrated a direct and statis-
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tically significant (P<C0.001) correlation be-
tween serum level of vit. By, and duration of
pregnancy.

We are indebted to Dr. John Eiman, Abington
Memorial Hospital, Abington, Pa. and Dr. S. Brandt
Rose, Chestnut Hill Hospital, Philadelphia, Pa. for
their generous cooperation in supplying serum speci-
mens, to Mr. Joseph Ciminera for statistical analy-
sis of the data and to Miss Gloria D. E. MacRae for
the microbiological determinations.
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Radiologists have reported that the intra-
gastric administration of local anesthetic
drugs results in relaxation of the pyloric
sphincter. Bayer(1) gave peptic ulcer pa-
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U. S. Public Health Service.

t John and Mary R. Markle Scholar in Medical
Science.

tients a 0.25% solution of larocaine orally.
This was followed by relaxation of the previ-
ously closed pylorus and ready fluoroscopic
visualization of the duodenum by contrast
material passing from the stomach. Roka
and Lajtha(2) used 100 cc of 1% solution of
procaine in the same fashion and likewise
demonstrated the opening of the pylorus by



