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Literature regarding endogenous ACTH titers 
in the blood. However, it is certain that the 
concentration of ACTH in blood is very low, 
even under stressful circumstances. In this 
connection the aulthors would like t o  suggest 
to clinical investigators that the bioassay of 
kidney rather than of blood for ACTH may 
provide a useful tool for elucidating the 
etiology of adrenocortical dysfunction. For 
example, kidney biopsy could be performed 
during the course of an exploratory laparo- 
tomy for ithe purpose of determining the status 
of the adrenals. In  hypercorlticism with pri- 
mary involvement of the adrenals, one would 
expect to find a lower than normal concentra- 
tion of ACTH in the kidney because of sup- 
pression of ACTH release by the high con- 
centration of cortical hormone in the body 
fluids. In contrast, in hypercorticism secon- 
dary to pituitary over-activity, one would 
expect to find a higher than normal con- 
centration of ACTH in the kidney if it proves 
to be true ithat the renal material is of pittui- 
tary origin. 

Summary. Rat ACTH is a dose equivalent 
to 100 pg La-1-A per 100 g body weight, in- 
jected intravenously into rats, disappears 
rapidly from the circulahing blood of intact 
and adrenalectomized rats. Five minutes 
after injection of the hormone into intact rats 
about 40% of the injected dose is present In 
extracellular fluid and 20% in the kidneys; 
after 15 minutes a negligible quantity is pres- 
ent in extracellular fluid and 15% in the 
kidneys. The adrenals have a relatively high 
concentration of the hormone although the 
concentration is lower than in the kidney. 
I t  is estimated that less than 1/5Wh and 
1/2#000th of the injected dose is present in 
the adrenals a t  5 and 15 minutes afiter injec- 
tion, respectively. Liver contains no de- 
tectable quantity of the injected ACTH 
either 5 or 15 minutes after injection of 
hormone. Injected ACTH could not be de- 
tected in the urine in these experiments. 
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The presence of a growth factor for 
Leuconostoc citrovorum 8081, present in 
natural products was reported by Sauber- 
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lich and Baumann( 1). That this factor is 
closely related to fdic acid (PGA) has been 
established beyond all reasonable doubt. I t  
has been shown that Leuconostoc citrovorum 
factor (LCF) possesses Str~ptococcus faecalis 
R activity (2,3). Broquist et al. (3) have re- 
ported that LCF may replace the PGA re- 
quirement of the chick. Drysdale et aZ.(4) 
have observed that the administration of vit. 
BI2 enhances the urinary excretion of LCF in 
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the hyperthyroid rat. In this paper we wish 
to present certain observations pertaining to 
the interrelationship of vit. Bls. PG.\. and 
LC F. 

Espcrinrc~ritaE. Straight run (Sew Hamp- 
shire 3 J S Single Comb n'hite Leghorns 9 Q ) 
crossbred chicks, the progeny of hens fed diet 
B-l(5)  were used in all studies. The chicks 
were housed in electrically heated batteries 
with raised screen floors. Feed and water 
were supplied ad libitum. The chicks were 
wing banded and weighed at  one day of age. 
\*'eights were recorded at weekly intervals. 
The experimental procedure for Exp. 1 (Table 
I) was as follows: -All birds were placed on a 
PG-\-deficient ration containing sucrose 6 1 g, 
alcohol extracted casein 18 g ,  gelatin 10 g. 
salts V ( 6 )  6 g, soybean oil 5 g, L-cystine 0.3 
p, thiamine hydrochloride 0.3 mg. riboflavin 
0.6 mg, nicotinic acid 5.0 mg, pyridoxine hy- 
drochloride 0.4 mg, calcium pantothenate 2.0 
mg: choline hydrochloride 150 ma, biotin 0.03 
mg. inositol 100 mg, 2-methyl-l,4-naphtho- 
quinone 0.05 mg, and a-tocopherol 0.3 mg. 
Fortified haliver oil (60,000 U.S.P. units of 
vit. A, 6000 U.S.Y. units of vit. D3 per g)  was 

given by dropper ( 2  drops per bird per week). 
-After the chicks had been on this PGA- 
deficient ration for a 2-week period, the dif- 
ferent vit. B12 supplements shown in Table I 
were administered. In Exp. 2 (Table 11) all 
birds were placed on the basal ration contain- 
ing 2 0 0  -/ % PGA at  1 day of age. Supple- 
mentation was started immediately and con- 
tinued for 4 weeks. Exp. 3 (Table 111) was 
similar to Exp. 1, except that the supplements 
were given for the entire 4-week period. 

I n  all cases, 12 chicks were used per group. 
Crystalline vit. B12 was injected into the pec- 
toral muscle using a 1 ml calibrated syringe. 
Oral administrations were given by pipette. 
- i t  the termination of the test period, the birds 
were sacrificed, and the livers removed! frozen 
immediately, and stored at  freezing tempera- 
tures until assayed. YGA and vit. BIZ were 
extracted and determined by methods pre- 
viously described( 7) .  The LCF activity was 
determined on the PGA extract using the me- 
dium of Sauberlich and Baumann( 1) .  The 
procedure used for measuring the conversion 
of PG-\ to LCF was similar to that of Xichol 
et a L ( 8 ) .  Liver slices were prepared, using 
the method of Deatch(9). Samples of 0.5 g, 

T-IBLE 11. Effect o f  Vit. B12 on Storage of PGA, 
Tit. RI2 and L C F  in  the Liver of Chicks Receiving 

Ample PGA." 

Tit. BIZ PGAt  LCF LCF 
Trea tilielit y / g  rig y / g  PGA 

* 6 observations per group including the stand- 

error /= 
11 (n-1) 

All values are on a fresh weight basis. 
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TABLE 111. Effwt of Vit. B12 on Conversion of PGA t o  LCT by Liver Slices of PGA-Vit. B12 
Deficient Chieke.* 

~~~ ~ ~ 

7 LCF per g liver slicea fre8h 
wt, present ,after incubation 

Treatment 

PGA, 5 y/fl?k 
PGA, + ascorbic acid, 

5 y/flask 10 mglflask 

None .01 2 .01 34 2.16 1.35 .06 
Vit. B12,l.O y/clar, inj. 1.02 2 .43 .15 f .@9 1.06 2 .35 
Vit. Bp,  1.0 y/da;r, orally .83 * 2 6  1.01 f .29 1.84 +- .31 

zd'r 
/-. 

v n  (=-I> 
* 5 obserx-ations per group, including the standard error 

weighed to the nearest mg, were used. In all 
cases freshly neutralized ascorbic acid was 
added immediately before the flasks (25  ml 
Erlenmeyers) were agitated in a constant tem- 
perature bath, at 37 "C for 2 hours. Duplicate 
determinations were made in all cases. 

?;he injection of 
vilt. B12 at a level of 0.1 y or 0.3 y per day 
(Table I )  increased the PGA stored in the 
liver, in accordance with previous results ( 7). 
However, when the level of vit. BIZ injected 
was increased to 0.5 y per day a depression in 
the PG-4 liver storage resulted. The injection 
of 1.0 y of vit. B12 per day produced a still 
greater depression of the liver PGA. The oral 
administration of vit. B12 at a level of 0.3 y 
per day, produced results similar to those ob- 
tained by the injection of 0.3 y of vit. Bl2 
per day. 

The second experiment (Table 11) differed 
in that the vit. B12 deficient chicks received 
ample PGA ( 2 0 0  y %). Under these con- 
ditions the injection of 0.5 y of vit. B12 per 
day resulted in a definite depression of the 
corrected PGA stored in the liver while no 
change in the LCF was observed. On the 
other hand, the oral administration of 0.5 y 
of vit. B12 per day produced a marked increase 
of both the LCF and PGA levels as measured 
by liver storage. The oral administration of 
0.5 y of vit. B12 per day produced liver stores 
of vit. B12 slightly lower than those obtained 
by the injection of 0.5 y of vit. B12 per day. 
I t  is of interest to note that although there 
was no increase in LCF upon the injection of 
vit. B12, the ratio of IJCF to PGA was in- 
creased about 6 fold over that of the control 

Results and discussion. 

group and the group receiving orally adminis- 
tered vit. B12. This indicates that the in- 
jected vit. B12 displaced the equilibrium be- 
tween LCF and PGA in favor of LCF. In the 
case of the oral administration of vit. Bl2 no 
change in the LCF-PGA ratio was observed. 
This shows that although there was an in- 
crease in both IJCF and PGA levels, there was 
no disruption in the LCF-PGA equilibrium, as 
in the case of the injected vit. B12. 

In Exp. 3, as in Exp. 1, PGA-vit. B12 de- 
ficient chicks were employed. The adminis- 
tration of vit. BIZ at  the level of 1.0 y per day 
produced results similar to those observed in 
Exp. 2, i.e., the liver levels of vit. B12 were 
similar regardless of the route of administra- 
tion. Furthermore, the injection of vit. B12 
resulted in a significant lowering of the liver 
tissue level tyf PGA, while the LCF level re- 
mained unchanged. The oral administration 
of vit. B12 increased the liver levels of both 
PGA and LCF. Liver slice studies (Table 
111) were made on the same birds. The ad- 
ministration of vit. B12 by injection signifi- 
cantly decreased the amount of PGA con- 
verted to LCF. The addition of ascorbic acid 
overcame this inhibition. The oral adminis- 
tration of vit. BIZ significantly increased the 
amount of PGA converted to LCF either with 
or in the absence of ascorbic acid. 

These data demonstrate that vit. BIZ plays 
m e  role *in the conversion of PGA to LCF. 
Whether this action of vit. B12 is that of a 
specific vitamin action or an indirect action 
is unknown. The problem is complicated by 
the action of ascorbic acid, the intricacies of 
intestinal synthesis and the fact that there is 
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a significant difference in the effect of vit. BIZ 

when fed or injected. The action of ascorbic 
acid does not appear to be specific, since i t  
can be replaced by glucoascorbic acid(8). It 
must furthermore be remembered that the 
natural means of receiving nutrients is by ab- 
sorption from the alimentary canal. I t  is 
also well known that the intrinsic factor(9) 
has a definite effect on the utilization of vit. 
BIZ. Kith these facts in mind, it is possible 
that the vit. B12 absorbed from the tract is 
altered in such a manner that it may then act 
as a precursor to a coenzyme participating in 
an enzyme system which converts PG.\ to 
LCF. If this is the case, it is possible that 
the injected vit. B12 is similar enough to the 
coenzyme to compete for the apoenzyme! thus 
producing the inhibition noted. However, the 
effect of ascorbic acid in overcoming this in- 
hibition is more obscure. 

Summary. Vit. B12 injected at low levels 
increased the PGA stored in chick liver tissue. 
Higher levels of injected vit. BIZ suppressed 
the liver storage of PGA. Vit. BIZ adminis- 
tered orally, increased the level of both PGA 
and LCF as measured by chick liver storage. 

Vit. B12 injected at  the level of 1 y per day 
significantly inhibited the conversion of PGA 
to LCF in PGA-vit. Blz deficient chicks. This 
inhibition was overcome by the in vitro addi- 
tion of ascorbic acid. The oral administration 
of vit. B12 at the level of 1 y per day sig- 
nificantly increased the conversion of PGA to 
LCF with or in the absence of ascorbic acid, 
in the PGA-vit. B12 deficient chick. 

The possible relationships and interactions 
of vit. BIZ. PG-4, LCF, and ascorbic acid have 
been discussed. 
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Essential Amino Acids in Mature Human Milk.* (18689) 
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The amounts of the essential amino acids 
in colostrum and transitional milk from 
healithy nursing mothers were given in a pre- 
ceding paper( 1) .  This report presents the 
values for the essential amino acids in whole 
human milk as consumed by infants of the 
same group of mothers after lactation was 
established, 

From 61 healthy mothers (47 white, 14 
Negro) who were successfully nursing their 
infants, 147 samples of milk were collected 
at  intervals ranging from 15 to 362 days post- 
partum. The mothers were 18 to 42 years 
old and resided in the Detroit area. Five 
women receiving known diets varying in 
quantity according to size and appetite but 

*The investigation represented in part by this 
paper was partially supported by a grant from the 
Sutrition Foundation. 
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not in quality, provided 18 samples, each 
sample being a comlposite of all milk obtained 
by completely emptying both breasts a t  regu- 
lar intervals during 24 hours. Fifty-six women 
whose diets were self-chosen provided 129 
samples, each consisting of the entire amount 
of milk obtainable from one or both breasts, 
4-8 hours after nursing. Samples were usually 
collected a t  the mid-morning feeding period, 
but in some instances were not obtained until 
early afternoon. Preceding p p e r s  have de- 
scribed ,in detail the method of manual expres- 
sion used in the collection of samples(2,3), 
the preparation and storage of samples (4,5), 
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