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TABLI; I. 
lhcwt ion  of 17-Ketosteroids 1':itinitA Suffrring from Poliomyelitis. 

KO. of Ag" Mzg 1 i Ks. rscieted/24 hr 
pa tirnts Srs r:lllg" Tylit' of I iol ioi i i?  cblitis rmge ay-g 

10 Male .i 13 Bulbar (4) 0.2-1.8 1.0 
Spinal (4)  0.8 4.8 2.5 

- ~ - 

Rulbar Spinal (2) 0.9-2.0 1.5 

1 Female 7 Spinal 2.3 

15 Male 1 4  39 Bulbar (3) 11.4-36.0 19.0 

Bu1h:ir Spinal ( 4 )  14.9 22.1 19.0 

13 Female 14-35 H U l h l  ( 3 )  3.1 7.2 5.4 
Spinal (8)  2.0-21.1 8.0 

Spinal (8) 3.4-27.1 10.3 

Bulb;ir Spinal ( 2 )  8.6-14.6 11.6 
_ _ _ ~  ~~ . . 

patients entered at the University of hlinne- 
sota Hospital during the 1946 epidemic were 
studied. Of these. 11 were under age 13, 11 
were females over age 14, and 15 were males 
over age 14. In  some cases urine specimens 
were collected' from the same patient on more 
than one occasion and these were subjected 
to separate analyses. All specimens had been 
stored in a frozen condition since the time of 
collection. The 17-ketosteroid fractions were 
prepared from 200-400 cc aliquots of 24-hour 
specimens by a modified Callow technic (Cal- 
low, et aL2) and were colorimetrically assayed 
by the technique of Holtorff and Koch3. The 
results are shown in Table I. 

- - _ _ _ ~ ~ ~ _  
2 ('allon, S. H., Callow, R. K., : i i id Eiiinitbn\, 

3 Holttnff, A. F., and ICoc.11, 1'. C., J .  llfol. Clrr  1 1 1 . .  

c. IT,, BlOClLC7tl. J., 1938, .y!, 1312. 

1940, 135, 377. 

The values for the 17-ketosteroid excretion 
of the patients suffering from poliomyelitis 
for the most part fall within the normal ranges 
reported by others (of. Talbot and Butler4) 
and as found in our own laboratory. These 
data thus tend to indicate that there is no 
relationship bet,ween the condition of polio- 
myelitis and the excretion levels of 17-ketos- 
teroids. No significant differences were ob- 
served for the 1 7-ketosteroid excretion of 
patients suffering from different types of polio- 
myelitis. 

Summary. The 17-ketosteroids excreted 
into the urine by patients suffering from dif- 
ferent types of poliomyelitis showed no signifi- 
cant variations from normal excretion levels. 

I Talbot, H. U., arid Butler, A .  RI., J .  Clin. 
h"nt7ocrinology, 1942, 2, 724. 
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Growth Promoting Activity of Vitamin BIZ in Rats Receiving Thyroid 
Substance. 

GLADYS A. EMERSON. (With the technical assistance of Marilyn -4. Bingemann.) 
Prom tlte XCT(ali Insl i tz t fe  for Tliocilir r t i i r  Rcsparcli, Kaliway, S. J .  

The retarded growth observed in young rats (\Vilson) had "anti-thyrotoxic" activity when 
fed toxic doses of thyroid powder is counter- fed a t  a level of 10% in a diet containing 
acted by liver.1:2 Extracted Liver Residues 2 2  % ~ a s e i n . ~  Reticulogen also was effective 

- . - -. __ - __ . - . in reversing the growth retarding action of 

of animal p r ~ t e i n . ~ , ~  
Ershoff, B. II., €'ROC. SOP. EXP.  BIOL. AND thyroid substance in chicks fed a diet devoid 

MED., 1947, 64, 500. 

H. A., J. Nutrition, 1947, 34, 431. 
2 Betheil, J. S., Wiebelhaus, V. D., and Lmdy, 

3Ershoff, B. H., Arch.  Biochent., 1947, 15, 365. 
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TABLE I. 
Efffrct of Vitamin B,, on Growtli of Yale R:its Rcreiring Thymid Powder. 

Avg daily 
Gain in wt food intake 

16 days, 15 days, 
Groups of 10  male rats each Supplement g g - _ _ _ _ ~  ___ - __ ~- -.___ - ~ - 

H4 (Casein) None 65 16 
282 (Soybean meal) 1 ,  49 17 
286 (Soybean meal + 0.25% thyroid powder) 9 ,  2 8  17 

1 ,  1 ,  J l  1 )  J t  0.5 R,, p.0.‘ 79 17 
- 7 3  7 ,  2 1  5.8 tng colxtlt nitrate 27 2 ,  9 1  ,, 

, 2  

J ,  7 ,  9 ,  ,, 7 ,  

,, >, 9 ,  7 1  1 7  9 ,  

7 7  9 )  ,, ,, 7 ,  1 ,  

I 1  9 9  9 ,  1 9  I 1  

J 7  ) l  J J  J J  ,, 
7 9  7 9  9 ,  1, 9 1  

9 ,  9 ,  1 ,  7 3  , I  , l  

_- 7 7  7 ,  7, 7 ,  s.c.t 74 - 0.25 ’ ’ ” p.0. i 2  
9 7  , l t r S . C *  7 3  

I >  0.125 ” ” p.0. 65 
, I  1 )  , 7 7 1 s . ~ .  il  
2 ,  0.0625 ” ” w.0. 51 

- 
- 
- 
- 

__ -. ___ . - - -. 

* Per 0s. 
t Subcutaneously. 

Vitamin B12, a crystalline compound which 
has been isolated from both liver” and fer- 
mentation sources,? neutralizes the growth 
inhibiting effect observed in immature rats 
following the feeding of a diet containing soy- 
bean meal and thyroid powder. The basal 
diet (282) employed in these studies had the 
following composition: soybean meal, 60; 
salts, 4; dextrose, 24; crisco, 10; cod liver oil, 
2 g/100 g and micronutrients: thiamine, 1; 
riboflavin, 2 ; pyridoxine, 1 ; Ca pantothenate, 
10; nicotinamide, 10; inositol, 5; p-amino- 
benzoic acid, 30; choline, 100; biotin, 0.05; 
pteroylglutamic acid, 0.20; a-tocopherol, 
14.2; 2 Me 1:4 naphthoquinone, 14.2 mg/100 
g. Desiccated thyroid U.S.P. (Armour) re- 
placed dextrose at  a level of 0.25% in diet 
286. A purified ration (H4),* containing 
24% Labco casein, served as a standard for 
comparison. 

Male rats, averaging 40 g in weight, were 
placed at weaning on each of the 3 dietary 

4 Robblee, A. R., Nichol, C. A., Cravens, W. W., 
Elvchjem, C. A., and Halpin, J. G., ~ ’ H O C .  SOC. 

jh-ichol, C. A., Robblee, A, R., Cravens, W. W.. 
and Elrehjem, C. A., J .  Bwl. Chem., 1947, 170, 
419. 

0 Riekes, E. L., Brink, N. G., Koniuszy, F. R., 
Wood, T. R., and Folkers, I<., Science, 1948, 107, 
396. 

7 Hickrs, E. L., Brink, N. G., Koniuszy, F. R., 
Wood, T. R., and Folkers, K., Science, 1948, 108, 
634. 

EXP. RIOL. AND MED., 1948, 67, 400. 

regimens. After 28 days on experiment the 
weight increments in g for the several groups 
were as follows: Diet H4 (24% casein), 130; 
diet 282 (60% soybean meal), 120; and diet 
286 (60% soybean meal and 0.25% thyroid 
powder), 80. Following this depletion period 
the rats receiving diet 286 were segregated 
into groups as indicated in Table I. 

The animals receiving 0.125 y vitamin BIZ 
daily in addition to diet 286 grew over a 
15-day test period at a rate which was more 
than twice that of the controls. Their weight 
gain, over this period, approximated that of 
animals receiving the diet containing casein 
and exceeded that made by the rats fed the 
ration containing soybean meal without thy- 
roid substance. This level appeared to ap- 
proach the optimal as indicated by the fact 
that the feeding of higher levels of BIB re- 
sulted in only slightly increased weight 
increments. Vitamin B12 appeared to be 
utilized equally well when administered by 
either the oral or subcutaneous routes. Rats 
given cobalt nitrate by the oral route made 
* Composition of Diet H 4  g/100 g 

Casein (Labco) 24 

Salts (U.S.Y. No. 1) 4 
Hydrogenated veg. oil 10 

Dextrose 60 

* Cod liver oil I 

Micronutrients, mg/100 g : thiamine, 1; ribo- 
flavin, 2 ;  pyridoxine, 1; Ca pantothenate, 10; 
nicotinamide, 10  ; inositol, 6, and choline chloride, 
100. 
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weight gains comparable with those of the 
controls indicating that cobalt could not be 
employed under these conditions in the Dio- 
synthesis of vitamin B12. 

I t  is of interest to note that the food con- 
sumption over the 15-day test period for the 
rats receiving 0.5 y of vitamin BI2 daily and 
those fed the unsupplemented diet but without 
thyroid powder were the same. The red and 

white blood cell counts in both the control 
group and in the groups receiving vitamin BIZ 
fell within the normal limits. 

Summary. Vitamin Blz counteracts the 
growth retarding effect of thyroid powder 
when fed in conjunction with a diet devoid of 
animal protein. The vitamin is equally ef- 
fective when administered by either the oral 
or the subcutaneous route. 
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Eritrance of Intravenously Injected Sucrose into the Cerebrospinal Fluid.” 

ROGER S. HI-BBARD AXD JOHN ZOLL. 
Frotti the D~part incri t  of Ytlm’?tUlCfd~JgU, the  Y r r l ~ d  School, TJniversiiy of Buffalo, and the 

Xzllwrd Bdlniorr 7fo,q?I/fr7. Brrfulo, N .  Y. 

Sucrose injected intravenously into human 
subjects can be recovered almost quantita- 
tively from the urine.l I t  has been used as an 
osmotic diuretic drugZ although its toxic 
actions greatly limit its usef~lness .~ The 
excretion of the sugar by the kidneys appears 
to result from quantitative filtration through 
the glomeruli, and, since the compound is 
very little affected by tubular reabsorption. 
its rate of excretion has been used to deter- 
mine glomeruiar filtration’ although sucrose 
is not apparently, as satisfactory as inulin 
for this purpose. 

Besides its action as a diuretic, it has been 

i( Our thanks are due t o  J h .  William Beswick 
for  the opportunity f o r  studying patients receiving 
treatment for incroased intraeranial pressure : ~ n d  
to Ur. Wilbert H. Spencer for  :I 

bnrteriolugiral part of the study. 
1 Keith, N. M., and I’o\\eis, Ji. H., A m .  .7. 

Physiol., 193i.  120, 203. 
2 Goodrnnn, L., and (iilman, .4., Tlie 1’Iiarni:i- 

cologic Basis of Therapeutics, S e w  York, 1941 
p. 639.  

:3 Helmholtz, I€. F., J. Pediat., 1933, 3 ,  144: 
Anderson, W. A. D., and Bethea, W. It., J .d .Y .A . .  
1940, 114, 983; Lindberg, 11. S., W~i l i l ,  31. 11.. 
and Barker, M. II., Arch. l n t .  Xed., 1939, 63, 907. 

4 Joliffe, N., Shannon, J. A, and Smith, H. W., 
Am. .T. Phyhl., 1932, 100, 301; Shannon, J. A., 
and Smith, H. W., J .  Clin. Invest., 1935, 14, 393. 

~~ - _. - - _ _  ~~ _.__ 

used in the study of body fluids. It appears 
not to penetrate cells readily1 and to be con- 
tained almost solely in the extra-cellular fluid. 
Lavietes and his coworkers5 have suggested 
that it be used to determine total extra- 
cellular fluid when large accumulations of 
abnormal fluid are absent. On the other 
hand sucrose appears to penetrate poorly into 
the spinal canalG and has been injected intra- 
venously to reduce intracranial pressure by 
osmotic action? 

Hubbard and AndersonA developed a spe- 
cific method for determining sucrose, injected 
large amounts of the sugar into human sub- 
jects who showed unusual accumulations of 
extra-cellular fluid, and compared the concen- 
trations of sucrose in blood plasma and extra- 
cellular fluid samples withdrawn after various 
time intervals had elapsed. They found that 
sucrose diffused readily into extracellular 

-8 I.;Lrieteg, 1’. H., Bourdillon, J., and Klinghof- 
f ~ r ,  I(. A, J .  Clin. Invest., 1936, 15, 261. 

ti Gregerson, M. I., and Wright, L., Am. J. 
Physiol. ,  1935, 112, 97. 

5 Kulloeh, N. T., Gregerson, M. I., and Kiney, 
R.. Am. J .  Physid., 1935, 112, 82; Massorman, 
J. 11., Bull. Johns Hopkinv Hosp., 1935, 57, 12; 
.Jackson, €I., Dickerson, D., and Gunther, A., Am. 

8 Hubbard, R. S., and Anderson, R. K.. Am. J. 
S U T ~ . ,  1937, 106, 161. 

Phisiol., 1942, 137, 722. 




