
rest and under physical and emotional stresses. Hence, 
the observed effects of insulin and electroconvulsive 
therapies upon uropepsin excretion assume consider- 
able theoretical significance. 
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Biosynthesis of the CX4-Labeled 
Form of Dextranl 

Norbert J. S ~ u l l y , ~  Homer E. Stavely,' John Skok? 
Alfred R. Stanley? J. K. Dale? J. T. Craig? 
E. B. Hodge,' William Chorney? 
Ronald Watanabe? and Robert Baldwin3 
Argonne National Laboratory, Cbicago, Illinois, 
and Researcb and Development Laboratories, 
Commercial Solvents Corporation, Terre Haute, Indiana 

Dextran is a polysaccharide, made up solely of glu- 
cose units, produced by bacterial fermentation of 
sucrose. Only the glucose portion of the sucrose niole- 
cule is utilized in the biosynthetic process. Dextran of 
suitable ii~olecular size and purity is currently of in- 
terest as a synthetic plasma volume expander, par- 
ticularly for use in event of large-seali catastriphe 
in which natural blood plasma supplies might be lim- 
ited. Dextran has been tested clinically with success, 
but its metabolic fate in the body is inadequately 
known, since the best analytical procedures account 
for only about half of injected dextran. I t  was con- 
cluded that these metabolic questions could best be 
resolved through the use of an isotopically labeled 
forin of d e ~ t r a n . ~  

1 The experimental work was carried ou t  in the  Division 
of Biological and Medical Research, Argonne National Labo- 
ratory, under Contract No. DA-49-007-MD-102 between Com- 
lnercial Solvents Corporation and the  Offlce of the  Surgeon 
General of the  U. S. Army. The authors  a re  greatly indebted 
to  Weldon Brown, University of Chicago, and to  F. H. 
Schultz, Jr. ,  Commercial Solvents Corporation, for  their in- 
terest, encouragement, and  connsel. They also acknowledge 
the  able assistance of Lt.  Col. E. J. Pulaski, Army ErIedical 
Center ; Phillip H. Abelson, Carnegie Institution ; Walter L. 
Bloom, Emory University, and  A. M. Brues, Argonne National 
Laboratory, in planning various phases of th is  project. 

Argonne National Laboratory, Chicago, Illinois. 
Tommerc ia1  Solvents Corporation, Terre  Haute, Indiana. 

The following Commercial Wlvents Corporation personnel 
also assisted with various phases of the  program: Robert 
Cundiff, L. R. Jones, and  Dona Graam. 

The metabolism studies a r e  being conducted by varioux 
inrestigators, a t  the  direction of the  Subcommittee on  Shock, 
National Research Council. 

Argonne National Laboratory and Coii~ii~ercial Sol- 
vents Corporation, a t  the request of the Office of the 
Surgeon General of the U. S. Army, and under the 
direction of the Subcomiiiittee on Shock, National 
Research Council, cooperated in biosynthesizing C14- 
labeled dextran a t  two different levels of activity, one 
designed for use in animal experiments, the other for 
human clinical experiments. Since 1949 the Research 
and Development Laboratories, Coiiiiiiercial Solvents 
Corporation, have conducted a dextran research pro- 
gram and a t  present have developed a successful 
clinical grade of dextran. The present report outlines 
the experiniental procedures and results incident to 
the successful con~pletion of the biosynthesis program. 

Essentially, the proble~n involved the biosynthesis 
of labeled C14 sucrose, followed by the biosynthesis of 
labeled dextran through fermentation of this sugar. 
The quantity and absolute activity of labeled dextran 
required for proposed laboratory and clinical experi- 
ments necessitated the handling of approxirnately 0.3 
c of radiocarbon. In  order to determine the adequacy 
of both proposed experimental equip~ilent and pro- 
cedures, a small quantity of low absolute activity C14 
dextran was biosynthesized. As soon as these studies 
were evaluated large-scale biosyntheses were initiated. 

C14 sucrose was biosynthesized by allowing carbo- 
hydrate-depleted, excised Canna leaves to photosyn- 
thesize in the presence of C140, in a 38-liter her- 
inetically sealed, leaf-chamber sys ten~.~  This plant was 
selected because of its reported high efficiency in con- 
verting C1402 to sucrose during photosynthesis (I). 
A total of 309.7 nlc of C1402 was generated froni 
BaC140, in eight experiments e~iiploying a total of 
30 leaves, weighing 208.8 g fresh. The separate photo- 
synthesis periods varied from 6 to 24 hr and resulted 
in fixation of 308.0 nic in the leaves, or 99.4% of that 
generated. 

A total of 175.2 inc of CI4 sucrose was biosynthe- 

FIG. 1. Radioautograph of paper chro~natogram of five 
separate lots of C14 surrose showing their lack of contnmina- 
tion. Paper  partition chromatogmrnmed for 48  h r  a t  20' C 
with BnOH : EtOH : H,0(43 : 3 : 30) a s  irrigating solvent. 
Radioautographed for  30 days using Eastman No-screen s - r t~y  
film. 

The detailed experimental n~ethods utilized for  the  bio- 
synthesis and  isolation of Cl4 xi~crose and other plant frac- 
t i o n ~  from Canna leaves a r e  to  be presented elsewl~ere. 
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sized. A total of 741.8 g of pure carrier sucrose was 
added to the isolated carbohydrate leaf extracts, utiliz- 
ing the isotope dilution technique, and 684.9 g of 
crystalline sucrose containing 168.4 mc was obtained. 
The average activity was 245.9 pc/g of sucrose, and 
the average sucrose extraction efficiency was 96.1%. 
On the basis of the total quantity of CI4 fixed in pho- 
tosynthesis, the over-all efficiency i n  conversion into 
sucrose \?-as 56.9%. With certain individual leaf bio- 
synthesis runs, the sucrose efficiency was as high as 
72.1%. Fig. 1 shows a radioautograph of a paper 
chronlatograrn of five separate lots of crystalline C14 
sucrose and indicates the lack of contamination. Two 
of the five lots of sucrose were degraded, using enzy- 
inatic and microbiological methods (21, and were 
found to be unif orrnly labeled.G 

Identical fermentation techniques were employed 
f o r  the biosynthesis of dextran a t  each of the two 
different activity levels-namely, 106.8 pc/g fo r  ani- 
mal experimentation and 5.68 pc/g for  use in hunlan 
beings. The bacterium Leuconostoc mesewteroides was 
employed in these fermentations. The nlediunl used 
was that described by Jeanes, Wilham, and Miers ( 3 ) .  
Fermentations were conducted in I-, 4-, or 6-liter 
flasks, containing 300, 3000, or 4000 m1 of medium, 
respectively, sterilized a t  116' C f o r  30 min. Sinall 
inoculum cultures used for  seeding large-scale C14 
fermentation flasks were prepared with C3"labeled 
sucrose, and the entire contents of the culture flask 
were added equally to  each fermentation flask. The 
ferrilentation period mas terminated during the 26th 
hour. 

Because of the large volumes involved, a total of 
seven fermentation runs was necessary, five fo r  the 
low activity level dextran and two for  the high ac-
tivity level material. The native dextran was precipi- 
tated from the fermentation beer with methanol. The 
crude dextran was clissolved in water and reprecipi- 
tated with methanol. This was repeated several times 
lnore for  purification. 

F o r  depolyinerization the native dextran was sub-
jected to  acid hydrolysis, the course of which was fol- 
lowed by determination of viscosity change. The hy- 
drolysates were cooled rapidly, made slightly alkaline 
with sodium hydroxide, and filtered through a layer 
of filter aid. The hydrolyzed dextran was fractionated 
and refractionated frorn aqueous solution by the ad- 
dition of methanol, separating the material into three 
fractions : high molecular weight, intermediate (clin- 
ical), and low molecular weight. Wherever necessary 
the determination of dextran in  solution was carried 
out by the anthrone method (4). 

I n  the preparation of the dextral1 fo r  animal ex-
perimentation 303 g of Ci4 sucrose having a n  absolute 
activity of 114.7 pc/g was fermented. The clinical 
fractions from two hydrolyses were reprecipitated 
together from aqueous solution by the addition of 
methanol. The dextran was dried, ground to 40 mesh 

6The authors wish to thank Martin Gibbs, BrooBhaven 
National Laboratory, Upton, Long Island, N. Y., f o r  conduct-
ing the degradation studies. 

in  a Wiley mill and packaged i n  1.0 g units. The 
yield of dry, pyrogen-free dextran of clinical size was 
25.3 g containing 2.70 mc of C14. The specifications 
of the final product are listed in Table 1. 

TABLE 1 

~PECIFICATIONS OF C'"EXTRAN FOR ANIMALAND 
CLINICALEXPERIXENTS 

Dried Dextran 
dextran in solu-

Characteristic f o r  t ion f o r  
animal  human 

use use 

Steri l i ty  t o  yeasts, molds, a n d  
bacter ia  - Passed 

Average dextran concentration, 
g/100 m l  - 6.06 

Viscosity of a 6% solution at, 
25" C (centistokes) 3.25 2.79 

Intr insic  viscosity at 25" C 0.20-
Mol weight (wt  av by l ight  

scat ter ing)  126,000" 82,600" 
Nitrogen, mg/100 m l  - 0.56 
DH - 5.55 
pc/g on solid 10G.87 5.68$ 
pc/g based on carbon recovered 

i n  eombust,ion 116.8i 6.35$ 

*Determined hv E. XI. Toous. Jr.. Conlmercial Solvents 
Corporation.

f Assayed by Alexander Van Dyken, Chemistry Division, 
Argonne National Lal~oratorv. 

$Assayed 11y K. E. \~i lzhach,  Chemistry Division, Argonnc 
National Laboratory. 

F o r  the preparation of dextran for  human experi- 
ments, purified native dextran obtained from the fer-  
mentation of 17,800 g of C1" sucrose (5.99 pc/g) was 
hydrolyzed in two batches. Hydrolyses were carried 
out in twin circular white-enameled laundry tubs, in- 
sulated externally, and fitted with glass coils fo r  steam 
heating and water cooling. A11 exposed metallic sur-
faces were coated with Tygon plastic, and the tubs 
were covered during the hydrolysis with Tygon plastic 
sheeting. Hydrolysates were pumped through Tygon 
tubing by means of a glass-lined centrifugal pump 
into a ceramic filter (diameter, 3 f t )  and filtered by  
suction through a layer of filter aid. Fractionation was 
carried out as noted above. The final sterile and pyro- 
gen-free product was made u p  to a 6% dextran solu- 
tion to  which 0.9% sodium chloride had been added. 
I t  was bottled in  500-ml units. A total yield of 68 
bottles containing 12.58 mc was obtained. The specifi- 
cations of the final product are  listed in  Table I. 

Radioactive dextran has been placed in the hands 
of a number of investigators.? Preliminary results 
definitely indicate that dextran is metabolized by mice, 
rats, dogs, and human beings, with a substantial por- 
tion of the labeled dextran appearing in the expired 
air as C140,. One preliminary report has already 

7 J. Garrott Allen, University of Chicago Medical School; 
Walter L. Bloom, Emory University Medical School; Leon 
Hellman, Sloan-Kettering Institute ;Joe Howland and Rodger 
Terry, School of Medicine and Dentistry, University of 
Rochester; Surgical Research Unit, Brooke Army Hospital, 
Fort  Sam Houston, Texas; and Harry M. Vars, School of 
Medicine, University of Pennsylvania. 



been published (5) .  Detailed publications will be 
forthcoming from the various investigators and will 
appear elsewhere. 
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A Dominant, Sex-Linked Mutation 
in the House Mouse 

E. D. Garberl 
Naval Biological Lzzboratory, 

Naval Supply Center ,  Oakland, Califorltia 


Evidence for  sex-linked mutations in  the mouse has 
been presented by  Hauschka et  al. ( I ) ,  Chase ( Z ) ,  
Bittner ( 3 ) ,  and Strong (4). Only one of these re-
ports ( I ) ,  however, involved a morphological muta- 
tion. The results of matings of a new dominant muta- 
tion in  the mouse, Bent-tail (Bn),  suggest that this 
mutation may be sex-linked. 

The expression of Bent-tail in the female may range 
from a single, almost imperceptible kink to a series 
of well-defined kinks. I n  some extreme cases, the tail 
is bent back on itself and may be pressed against the 
body. I n  females, the tail is usually normal in  length; 
in  males, however, the tail is usually half the normal 
length, and the kinks are generally restricted to the 
end of the tail. Except f o r  the kinks and shortness, 
the tail is apparently normal. 

A single Bent-tail male was found in a litter of 7 
mice resulting from a mating between a normal female 
of the Namru strain (5)  and a bald, hr", male (6). 

TABLE 1 


A SUMMARY MATINGS BENT-TAIL
OF OF 

AND NORMALMICE 


Parents Offspring 

Bent-tail Normal No. of 
Female Male litters 
(pheno- (pheno- Fe- Male ,:iie Male
type) type) male 

24-A (f)  24-1 (Bn) 23 0 2" 13  4 
24-A (+) Namru ( f )  0 0 7 4 1 
Namru ( t )  24-1 (Bn) 4 0 0 2 1 
Namru (f )  24-1 (Bn) 3 0 0 6 1 
Namru (t) 24-1 (Bn) 3 0 0 4 1 
130 (f)" Namru ( f )  2 1 3 1 1 
131 ( t ) '  Namru (t) 1 1 3 4 1 
-

* Phenotypically normal, genotypicaIly Bent-tail. 

1 This work was supported in  pa r t  by a contract between 
the  University of California, Department of Bacteriology, 
and the  Office of Naval Research. The  opinions contained in  
this  report a re  not  to be construed a s  reflecting the  views of 
the  Navy Department or  the  Naval service a t  large. 
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This male, 24-1, mated with a normal sib, 24-A, 
produced Bent-tail females and normal males, sug-
gesting that the mutation was dominant and appar-  
ently sex-linked. Two females could not be positively 
identified as Bent-tail because of the poorly defined 
single kink. These 2 females when outcrossed to nor- 
mal Namru males yielded Bent-tail and normal mice. 
When the original normal female, 24-A, was out-
crossed to a normal Namru male, only normal mice 
resulted. Finally, the original Bent-tail male, 24-1, 
was oatcrossed to 3 normal Namru females. These 
matings also indicated that the mutation was sex-
linked and dominant. The results of all these matings 
are summarized in Table 1. 

The aberrant sex ratio in litters f rom the original 
matings between 24-A and 24-1 has been interpreted 
as being due to a lethal gene in one of the sex chro- 
mosomes of the female ( I ) .  Matings are  in progress 
to  test the validity of this hypothesis. Additional 
matings have been initiated to determine whether 
homozygous Bent-tail females occur. 
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Uraninite from the Grey Dawn Mine, 
San Juan County, Utah 

Charles A. Rasor 
Atomic Energy Commission, 

Colorado R a w  Materials Ofice,  Grand Junction 


Massive chunks of primary uraninite have been 
found intimately associated with carnotite-bearing 
ores from the Grey Dawn Mine located on a small 
tributary of La Sal Creek near the southeast flank 
of the L a  Sal Mountains, San Juan  County, Utah. 
This spectacular occurrence of uraninite was brought 
to the attention of the writer by Ace Turner, operator 
of the Grey Dawn Mine, when he reported uncovering 
approximately a thousand pounds of some black ore, 
"heavy as lead," and assaying about 64% U,O,. 

Although uraninite has been recognized by Gruner 
( I ) ,  ICerr ( 2 ) ,and others ( 3 )  in other sedimentary 
and igneous rocks on the Colorado Plateau, this dis- 
covery is believed the first in carnotite ores from the 
Salt Wash sandstone member of the Morrison forma- 
tion, which currently contributes the major proportion 
of our domestic production. Its presence in  these ores 
inay modify the present concept of the origin of the 
carnotite-bearing sandstone deposits of the Colorado 
Plateau as  interpreted by Fischer (4).  

A field examination of the mine revealed three pod- 
like occurrences of uraninite-bearing ore in separate 


