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Metabolic Studies of Vitamin €312 (Depinar) (24886) 
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When a large dose of Vit. B12 is given par- 
enterally, a major portion is excreted in urine 
and therefore is not available for metabolic 
functions. Hence, it is desirable to explore 
any preparation containing cyanocobalamin 
which reduces such rapid excretion. This re- 
port presents evidence that both in experi- 
mental animal and man, Vit. B12 administered 
by either intraperitoneal or intramuscular 
route as its tannate derivative (Depinar) is 
excreted much more slowly in urine and main- 
tained at  significantly higher levels in blood 
than when B12 is given in aqueous form. Data 
are presented to demonstrate that Vit. B12 
Co“-tannate administered to the rat results in 
increased organ content of the radioactive 
component and presumably due to Vit. B12 
molecule itself ( 1 ) . 

Methods. Animal experiments. Ten male 
adult rats of McCollum strain were divided 
into 2 groups of approximately equal average 
weight. One group was administered 0.84 pg 
of CoG0 B12-tannate ( CoGQ “Depinar”) . The 
second received 0.84 pg of CoG0 B12 (both of 
180 pc/mg specific activity) intraperitoneally. 
Animals were housed in individual metabolism 
cages. Urine was collected daily under tolu- 
ene. Urine samples and washings were evap- 
orated to SO ml on steam bath in graduated 
100 ml brown bottle. After 2 0  days the 10 
rats were sacrificed. Liver, kidney and intes- 

tines were preserved in frozen state and sub- 
sequently were individually homogenized iii 
stainless steel cup on Waring Blender. Radio- 
activity of urine samples and of total organ 
homogenates was measured by well scintilla- 
tion counter. Human Vit. B1, serum levels. 
Male, healthy adults were administered either 
500 pg of crystalline Vit. B12 or 500 pg of 
Vit. BI2  as its tannate derivative (Depinar). 
Blood was obtained by venipuncture prior to 
administration as well as 8, 24, 72, 144, 216, 
504 and 672 hours (4 weeks) after adminis- 
tration of Vit. B12 or “Depinar.” Serum ob- 
tained by centrifugation was stored in frozen 
state until assayed for Vit. B12 by microbio- 
logic assay with Lactobacillus leichmannii 
ATCC 4797 according to method of Skeggs 
and co-workers ( 2 ) .  All urine was collected 
for duration of study and aliquots were ana- 
lyzed a t  6, 24, 72, 96, 124, 144 and 168 hours 
by above technic. Materials. “Depinar” is 
a Vit. BIZ tannic acid derivative prepared and 
kindly supplied by Thompson & Hecht of Ar- 
mour & Co. Radioactive Vit. BIZ, CoG0 Vit. 
BI2 (Co60 BIZ) preparations employed for 
these tests were kindly supplied by Dr. Chas. 
Rosenblum of Merck & Co. Specific activity 
of 180 pc/nig. “Resting” cells of Lactobacil- 
lus leichmannii ATCC 4797 was described 
previously (3). 

Results. In Fig. I ,  urinary excretion of 
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E’IG. 1. Uriiiary excrc+oii of rnc1io:rctivc. vit. J i 1 2  
; i i i d  (‘lkpii iar’’  administered to  r:tts iiitrap(>r. 
Each point represents nvg value of 5 rats wcei7:- 
iiig 0.84 puff vit. B,, or “I>epinar”/100 g body x t .  0-9 Vit. B,, Corn. 

F I G .  2. Serum vit. B,, levels of liumw~i siihjrcts 
receiving cyanocolxi lami~~ o r  its tniiii;ite dt~ri~ittivc: 
“Depinnr.” 0-0 Vit. E,?. X-X “Dcpi- 
nar. ’ ’ 

DAYS 

X-x “1)epinar” Co””. 

Co60 Vit. BIZ and CoGo “Depinar” is plotted 
as function of time. Noteworthy is the ini- 
tially large difference between CoGo Vit. R 1 2  
and CoG* “Depinar” treated groups. Each 
value represents average \’it. BIZ  level es- 
pressed in mpg/daily urine sample of 5 rats 
administered 0.84 pg of vitamin/100 g body 
weight intraperitoneally. The CoG0 Vit. BI2 
group excreted an average of over 400 mpg 
during first day’s collection period, whereas 
CoGn “Depinar” group slightly over 100 m p g .  
The second day urinary output of radioactive 
I’it. BIZ,  as measured as CO”~ activity, was 

essentially equal for both groups. However, 
the Co6@ “Depinar” treated group leveled off 
a t  approximately 35 mpg and remained a t  
that level until a t  least the 8th day. The CoFo 
Vit. B12 treated group excretion declined 
sharply so that very little radioactivity ap- 
peared in urine after 4th day. 

In Table I, radioactivity in selected rat or- 
gans, namely: liver, kidney and intestine, is 
tabulated. Comparison is made of these or- 
gans removed 20 days after intraperitoneal ad- 
ministration of 0.84 pg of Co6@ Vit. B12 or 
CoGo “Depinar”/100 g body weight. These 
organs were removed from the same 10 ani- 
mals employed for the urinary excretion 
study. Each value represents average of 5 
animals. 

In Group A (Vit. B12 treated animals) aver- 
age body weight 215 g ;  radioactivity of the 3 
organs analyzed was consistently lower than 
CoGo “Depinar” group (Group B) . The great- 
est differences observed were in kidney and in- 
testines; these levels being 106.2 t 19 and 
245.6 t 4.2 mpg/total kidney and 29.4 +- 5 
and 69.6 +- 7 mpg/total intestines, respec- 
tively for Co6Q B12 and Co60 (‘Depinar” 
groups. Liver and kidney were chosen as tar- 
get organs since Harte, et aZ.(4) previously 
demonstrated persistence of significant storage 
of Vit. BI2 a t  least to several months in these 
2 organs and easily detectable amounts after 
20 days. 

In  Fig. 2 ,  17it. B, serum levels of human 
subjects receiving cyanocobalamin (Vit. BIZ) 

or its tannate derivative (“Depinar”) are 
plotted against hours after administration. 
With intramuscular administration of Vit. 
BIZ, serum level, as measured by modification 
( 5 )  of method of Skeggs, et aL(2) employing 
L. Zeichinannii ATCC 4 79 7, reached maximum 
level of approximately 1700 ppg/ml at  end of 
first day. After 3 days, the level was slightly 
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TAB1 I T .  Excrcltion of Vit. B,, Activity in Urine of Subjects Receiving Tntramiiscixlar Cyano- 
cobalarnin or I ts  Tannate Derivative. 

Hr after administration” 
Gr OUI’ Treatment 6 24 72 96 120 144 168 

- - L - A 500 p g  cyanoeobalamin 300 72 -- 
B 500 p g  vit. B,-tannate - .79 .472 .32 .363 . lo4 - 

-- - No appreciable vit. B,, activity. 
“ Expressed as total y/Elz. 

less than 1500 ppg/ml, then i t  fell rapidly to 
basal level (380 ppg/ml). At 8 hours, a near 
maximum serum level was obtained with Vit. 
8 1 2  ( 1600 ppg/ml) which was in marked con- 
trast to serum level of 550 ppg at  8 hours of 
subjects given “Depinar.” This was approxi- 
mately equal to basal level. With intramus- 
cular administration of “Depinar” there was 
no large increase in serum level of Vit. BI2 
activity until the end of first day (1600 ppg/ 
ml). Vit. B12 activity in serum increased un- 
til end of third day (over 2500 ppg/ml) and 
started to decline so that by end of sixth day, 
when the B12 group had already returned to 
basal level, the “Depinar” treated group re- 
mained at  high serum level (1600 ppg/ml). 
This level did not change significantly during 
next 3 days. A t  the end of 21 days, serum Vit. 
B12 activity was still elevated (approximately 
1100 ppg/ml) and even after 28 days approxi- 
mately 850 ppg/ml at  which time experiment 
was terminated. Vit. BI2 activity of first day 
serum samples of both groups was approxi- 
mately equal (1700 ppg/ml). At this time, 
mean serum value of soluble Vit. BI2 group 
began to decrease, whereas “Depinar” groups 
continued to increase markedly for the next 
48 hours. At end of 3 days and until ninth 
day, there was a constant and sustained dif- 
ference of approximately 1100 ppg/ml be- 
tween the 2 groups. 

Table TI tabulates appearance of Vit. BL2 
activity in urine of human subjects receiving 
intramuscular cyanocobalamin or its tannate 
derivative “Depinar.” Subjects receiving 500 
pg cyanocobalamin, Group A, excreted sig- 
nificant amounts of Vit. B12 in urine the first 
72  hours. Vit. BI2 activity appeared in the 6 
hour urine sample, persisted until 72nd hour, 
then no significant activity could be detected 
by microbiological technics. In Group B, the 
first urine specimens of subjects receiving 
“Depinar” equivalent to 500 pg cyanocobala- 

5 subjects were used in each study. 

min contained no appreciable Vit. Blz activ- 
ity. Such activity appeared in appreciable 
amounts in the 72-hour sample and persisted 
until a t  least 168th hour after administration, 
when collection of urine samples was discon- 
tinued. 

Discussion. When Vit. Blz is administered 
a t  500 pg or 1000 pg level intramuscularly to 
man almost all vitamin activity appears 
quickly in urine(6). In view of the use of 
other biological complexes to enhance body 
retention and increase blood levels of the sub- 
stance in question (over the soluble form), 
“Depinar” was prepared. This is an insoluble 
complex of Vit. B12 and tannic acid which 
breaks down a t  slow rate to free Vit. B12 in 
the body. It was believed that if Vit. BIZ 
could thus be provided in depot form so that 
i t  would be excreted a t  a slower rate and thus 
provide a continuous source of this vitamin 
for metabolic function, conservation and fuller 
utilization of Vit. B12 could be achieved. 

Our data offer evidence that prolonged Vit. 
BIZ activity was obtained. Table I, Fig. 1 
and 2 indicate that urinary output of Vit. 
B12 activity is markedly decreased initially 
and sustained for considerably longer period 
of time when Vit. BI2 is administered as We- 
pinar .” 

In view of prolonged retention of Vit. B12 

when offered as its tannate derivative, it  would 
be of interest to evaluate this Vit. B12-tannate 
complex in management of hyperglycemia and 
glycosuria induced by prolonged injection or 
hypersecretion of cortisone. In  diabetics with 
retinopathy, it has been reported ( 7 )  that 
such patients excrete significantly more of 
test intramuscular dose of Vit. BI2 than non- 
diabetic subjects and secrete significantly 
more cortisone than diabetics without retino- 
pathy. These patients likewise have elevated 
serum Vit. B12 levels. Increased urinary ex- 
cretion and serum levels may well be the re- 
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sult of hypertrophy of the adrenals with re- 
sultant decrease in ability of tissue to retain 
\'it. B12. Further investigation is necessary 
to ascertain whether "Depinar" would be re- 
tained to clinical advantage of these patients. 

Conclusions. 1. When rats were adminis- 
tered "Depinar" and soluble \.it. B12 both 
tagged with Co"", the group receiving the tan- 
nate derivative of Vit. BIZ  had elevated radio- 
activity in liver and markedly elevated radio- 
activity in both kidney and intestines, as- 
sumed to be due to BIZ  Co';O-tannate complex. 
2 .  This material was likewise excreted much 
more slowly in urine of both rats and man 
than aqueous Vit. B12. 3. Serum Vit. B12 
activity of normal human subjects adminis- 
tered "Depinar" was significantly greater and 
sustained a much longer time than those re- 
ceiving soluble \-it. BIZ .  4. If'hether \7t. B I 2  
administered as tannate derivative is of any 

metabolic benefit over the soluble form to pa- 
tients requiring supplements of this vitamin 
is yet to be investigated. 
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Build-Up and Regression of Inhibitory Effects of Cholic Acid on in  vivo 
Liver Cholesterol Synthesis." (24887) 

i 1 7 ~ ~ ~ ~ ~ ~  T. BEHER A N D  GIZELLA D. BAKER 
E d w l  R .  Ford Ins t .  ,for Madical Rpwavch, Henvy Ford Hospital, Ditroi t ,  Mirh.  

That certain bile acids inhibit in zliilw both 
synthesis and degradation of rat liver choles- 
terol has been demonstrated ( 1.2). Whenever 
dietary cholic acid inhibited liver cholesterol 
synthesis, there was a small but very signifi- 
cant increase in liver cholesterol level. It is 
well-known that increases in liver cholesterol 
levels are attended by decreases in liver eho- 
lesterol synthesis rates( 3,4,5).  Therefore, 
does cholic acid directly inhibit rate of liver 
cholesterol synthesis or does it initiate a 
change in level of liver cholesterol which in 
turn brings about the inhibition? The present 
studies were undertaken to clarify the mech- 
anism of action of cholic acid by determining 
the order of changes in bile acid, cholesterol 
and phospholipid concentrations. in relation 
to changes in in vivo liver cholesterol synthe- 
sis rates. These studies have been made dur- 

* This investigation supported in part by research 
grant from Michigan Heart Assn. 

in: early build-up and regression phases of 
effects of cholic acid. 

Methods. Exp .  A .  Thirty-two Sprague- 
Dawley female albino rats weighing 2 50-280 
g, were maintained ad lib. on basal diet con- 
sisting of 97% Rockland rat ration and 3% 
corn oil for 2-wk observation. The animals 
were then divided into 2 groups. Controls 
continued on basal diet nd Zib., while treated 
group received basal diet supplemented with 
0.5% cholic acid. During experimental pe- 
riod, controls and treated animals consumed 
17.8 t 3.10 and 17.4 -t- 1.86 g/day respec- 
tively. After dietary periods of 12 hours, 
1 ,  2 ,  and 3 days, 4 control and 4 treated rats 
received intraperitoneal injections of 50 pc of 
ace t a t e - I -P .  Six hours later the rats were 
sacrificed and samples of blood and liver re- 
moved for analysis. Exp. B. Thirty rats 
similar to those used in Exp. A were main- 
tained on same basal diet. The  animals were 


