Vit. B;s in Thyrotoxicosis and Myxedema.*
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Thyroactive materials fed to animals en-
hance their vit. B;s requirement. This pro-
cedure is used in vit. B;, assays on chicks to
increase the sensitivity of the test(1). Infor-
mation on how hyper- and hypometabolic
states affect By, requirements in man is lack-
ing. We have studied the acute blood re-
sponses and urinary excretion of vit. Bye in
normal, hyperthyroid and myxedematous sub-
jects after an intramuscular (IM) load dose
of 50 ung Blg.

Materials and methods. The subjects
were 6 normal, 10 hyperthyroid and 4 myxe-
dematous patients seen in the endocrine and
thyroid clinics and the medical wards of
Mount Sinai Hospital. The diagnosis of hy-
perthyroidism was made clinically and cor-
roborated by the 24-hour radioactive iodine
(I'31) uptake by the thyroid gland and the
protein-bound I'3' levels in the blood(2)
(Table I). Two of the myxedematous sub-
jects (M.S., S.C.2) had undergone surgery
for hyperthyroidism, one (F.L.) developed
hypothyroidism as a result of treatment with
radioactive iodine, and one (R.H.) had myxe-
dema secondary to panhypopituitarism. The
normal subjects had no evidence of thyroid
disease or chronic debilitating illnesses. No
subject was taking vitamin preparations.
Diet was not controlled, except that on the
day of vit. By, administration the subjects
were asked to omit breakfast and to eat a
small luncheon. For control purposes, 10 ml
of blood were drawn from the antecubital vein
of each subject. Fifty ug vit. By, were then
given IM and blood was withdrawn at 4- and
8-hour intervals. Urine was collected for 8
hours following vit. B;, administration.
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Whole blood and urine were assayed for vit.
Bio with Euglena gracilis(3,4).

Results. As summarized in Table II, the
blood levels of Bj2 at zero (“control”) time
for the normal and myxedematous subjects
were almost the same; 575 and 600 ppg/ml
respectively. The hyperthyroid group had a
lower control vit. B1» blood level with a mean
of 320 ppg/ml. There were marked differ-
ences in the blood levels of the 3 groups 4
hours after B;» administration. The smallest
rise was observed in the hyperthyroid group
(mean 615 pug/ml), which was approxi-
mately 5 the rise observed in the normal sub-
jects and 14 the rise noted in the myxede-
matous group. At the end of 8 hours, these
ratios were still maintained, although the hy-
perthyroid group had returned to almost the
control levels or lower values (Table II).

The 8-hour urinary B;, excretion of the 3
groups showed a mean for the normal subjects
of 8.2 ug and 74 this for the thyrotozxic group;
the hypothyroid group excreted 2 times as
much as the normal group.

Discussion. The values for vit. B2 given
in this study are for whole blood and are 40-

TABLE I. Laboratory Data on Thyrotoxic Sub-
Jjeets.

PBIIS’., %

I* uptake, %

tracer dose re- tracer dose/l  Estimated dura-
tained in 24 hr plasma, 72 hr{ tion of toxieity

80 1.50 8 yr*

70 1.24 2 7

90 .61 2 7

90 1.01 1 ”

78 2.10 1"

57 1.10 1 7t

90 72 5 7

80 1.00 6 mo

70 .29 2 ”

84 .36 214 yrt

* Subject treated with propylthiouracil from
1950-1952, and relapsed in 1956.

t Nodular goiters; all other subjects had diffuse
goiters.

} Normal values of PBI are 0.26% or less of
tracer dose/1 of plasma.
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TABLE II. Blood and 8 Hour Urinary Excretion
of Vit. B,; Levels following a 50 ug IM Load Dose.

; 0 time, 4 hr, 8 hr, 8 hrurine,
Name  uug/ml pug/ml ug/ml ug
Group 1. Normal subjects
LM, 450 825 785 8.6
H.Z. 435 705 705 t
A.G. 515 840 600 t
C.Z. 500 1265 690 12.7
EF. 615 1550 800 9.1
L.M.R. 850 1445 1150 3.8
S.C.1* 650 1850 1050 6.8
Mean 575 1210 825 8.2
Group 2. Myxedematous subjects
S.C. 2* 450 1350 1150 20.7
R.H. 450 1700 1400 t
F.L. 760 1250 710 27.5
M.S. 730 2400 2000 7.7
Mean 600 1675 1315 18.6
Group 3. Thyrotoxic subjeets
B.G. 150 200 170 2.9
S.H. 115 200 115 1.7
G.R. 185 330 260 8.4
B.B. 200 530 400 2.1
N.G. 210 475 305 9
J.B. 220 735 683 1.9
R.C. 350 600 310 3.5
F.N. 450 505 575 3.9
P.S. 525 1000 750 2.
M.S. 810 1475 520 8.9
Mean 320 605 410 4.0

*8.C. 1, prior to therapy; S.C. 2, three wk after
therapy with 100 4g L-tritodothyronine/day.

t Speeimen  aceidentally  discarded or not com-
pletely collected.

60 ppg/ml higher than those reported for se-
rum(5). It would appear that some of the
control blood levels of the hyperthyroid sub-
jects (Table IT) approach those seen in un-
treated pernicious anemia(6).

Blood levels and urinary excretion of vit.
By, accurately reflect the intensity of utiliza-
tion of vit. B;2(7,8). As seen in the present
study, hyperthyroidism is associated with
(a) lower initial B;» blood levels, () a small
rise after B, administration. and (c) low
urinary excretion of the vitamin. These re-
sults suggest a greater retention and utiliza-
tion as compared with normals. The myxe-
dematous group had the highest By, levels
and greatest urinary excretion i.e. the smallest
retention and utilization of the vitamin.

VITAMIN B IN THYROID DISEASE

The flagellate Ockromonas wmalhamensis
has a B> requirement similar to that of higher
animals(9,10). When it is subjected to heat
stress, its B;» requirement is greatly increased
(11). This suggests the analogy that the By,
system in higher animals is easily upset or in-
efficient under conditions of metabolic stress.

Summary. The whole-blood B;» values in
10 hyperthyroid subjects before and after a
load dose of By» were lower than for a normal
and a myxedematous group. The mean 8-hour
urinary excretion after B,, administration in
hyperthyroid subjects was considerably lower
than in the normal and myxedematous groups.
These data suggest that B,, turnover and de-
mand is appreciably greater in hyperthyroid-
isin and appreciably lower in myxedema.
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