
those for the effect on glucose utilization; this demon- 
strated iteelf in  the relatively large standard deviations 
of AK compared with those of A glucose. The greater 
irregularity of the potaeaium l i f t  may be due to the 
varying degree of tissue damrga a t  the excision and the 
ensuing leakage of potassium from the injured m d e  
fibers. 

Extremely emall concentrations of insulin can be de- 
tected by this method. Even with insulin concentrations 
as low as 5 x loJ unite/ml, significant effects on the glu- 
cose and potassium metabolism of the isolated rat  dia- 
phragm were observed. Lower concentratione appeared 
to have a potassium effect, but the level of eignificnnae 
was less than 1%. Apparently this W q u e  makes it 
poeeible to detect insulin in amounts that are much d l e r  
than those reported by previous observere (1, 6). It 
should be borne in mind, however, that variation8 in 
sensitivity of the diaphragms may occur. 

The eample of pure insulin need in these experiments 
contained 28 units/mg.' The smallest concentration of 
insulin that stiU produced a significant incream in glu- 
ease utilization wrre 5 x lo4 units/ml, which, assuming a 
molecular weight of insulin of 48.000, amounts to 4.5 x 10 
molcculea per h k .  This number of inenli molecules 
enabled the diaphragm to utilize about 10" more molo- 
cuiua of glucose than diaphragms in the control flank with- 
out insulin. This extra utilization of glucose was aaao- 
ciatcd with an extra l i f t  of about half as many atoms 
of potassium from the medium into the tissue. With 
further re5ements of technique, the isolated diaphragm 
test may offer opportunities for the determination of 
minute amounts of insulin. 
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*We are indebted to J. Lens ( I )  for a glft of pure insulin. 

A Method for Silver Staining of Nerve 
Fibers in Whole-Mount Preparations 
of Blood Vessels 

Edward & Poby  

De)a+t-t of Anatomy, St. Lonh University 
Scbool of Medicine, St. Loads, Missouri 

Humphreye (3, 4 )  demonstrated vascular nerve fibcm 
on cerebral blood vaaeela, using a modification of the 
Bean (1) h h n i q u a  He obtained better and more con- 
&ent m u l b  than with either the modi5ed Gros-Uiel- 
echowky technique of P e d e l d  (6) or Huber'r (t)  
methylene blue technique. 

On cerebral blood V&II of the pia mater we have ob- 

FIO.  1. Arteriol branch of vertehml artery showing the 
wossing and brancl~lng of large nlixed filer bundles of the 
adventitin. The dark stellate cells rlre chromatophores. 0b- 
jective, 10 mm ; ocular, 10 x. Proturgol. 

FIO.  2. Group of myelinated 5hern hecoming related to 
a branch of the basilar artery. ObJective, 10 mm; ocular, 
10 X. Protargol. 

tained more satisfactory results by use of the following 
moditication of the Bodian technique. Blood v e d s  of 
anesthetized animals were flusl~cd with a physiological 
aalt eolution, followtit by perfusion with neutral 10% 
formalin. The lcptomeninges containing the blood VW- 

sela were dissected from the braill and brain stem, and 
pinned flat on p a r a f i  for 24 hr  in  a Petri dish contain- 



ing 10% formnlin. The tissues were then washed in  
water, deh~i l ra ted  in nlcohol, and cleared in  cedarwood 
oil. After clearing, they mere hydrated and pl:~ced in 
distilled water for 1-2 111.. This procedure seemed to g i re  
the tissues a greater clarity and stainability. Tlie con- 
nective tissue elcinents took less silver stain, and sloall 
nerve fibers appeared finer and darker. Indiviclunl 
types of fibers coulcl be distinguished in the roots of 
cranial nerves tha t  lay in the pin-arachnoid. Subse-
quently tlie standald Codinn (I) technique fo r  staii~ing 
paraffin sectio~is n a s  m~ployed. The length of tinle tho 
tissues xr.erc left in the various solutions varied wit11 tile 
tissue under study ant1 was determined by direct obser- 
vation. 111 gecernl, tliey {Vera left  i n  the Protargol so-
lution for 32-48 l ~ r ,  and in t l ~ e  other solutions for  ap- 
proximately the same pcliod as  suggested by Dodinn for  
section-staining. I t  was necessary, ho~vevcr, to flush 
t l ~ e  solutions front n-itl~in the vessels each time a cliai~gc 
was made. This \\,as easily accomplislied by gentle 
pressure on the lslood ressels exerted with a rotl~:d-
tipped glass roil. After stlining, t l ~ c  tissues were tle-
hydrated and cleared in ccdarwood oil aiicl xylene. 
Mounting in c l a ~ i t e  nnd per~nouut proved satisfactory, 
and no failing trns seen after G months. 

Tlie technique consistently demonstrated the ncrre 
fibers along blood vessels. Small and large fil)ers, 
singly or in buncllcs, ncre readily distiiiguisl~ed (Figs. 
1, 2 These preparations made i t  possiblc to follow 
nerve fibers along blood vessels for  relatively long dis- 
tances. 
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Molluscan Shells as a Practical Source of 

Uroporphyrin I 


Alex Comfort 

Department of Physio!ogy, 

Londora Hospital, London, England 


TO obtain a supply of uroporphyrins fo r  laboratory 
work has always prescntcil ilificulties. Human cases of 
porphyriuuria 11ar.e bccn the maill source, but large qu:rn- 
tities of urine must be hnndled to  extract t l ~ e  uropor- 
phyrin, and the cases tl~cinselvcs are uncommon. Es tmc-
tion from urine by the sin~plified method of Sveinsson, 
Rimington, and Barnes (6) consldcrably shortens tho 
procedure, but where large amounts of uroporphyrin are 
needed an  nlternatirc source i s  most desirable. Possible 
animal sources (the bones of Sciurus; the feathers of 
Turacus ~vl~ic l i  yield turaciu) involve scarce and expensive 
material. Very large amounts of uroporpl~yrin in a n  
easily manageable form have, however, been found in 
molluscan shells. 

Sliell porphyrins were originally recognized by Fisclier 
and Jordan (J ) ,  and llave since been extracted by sevcral 
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~ ~ o r k e r s  [ 9 ] ,  and(Fischer and Haarer [b], Waldenstr6m 
Tixier [ 7 ,  81). The supposed pentacarbosylic concho- 
porphyrin of Fischer and Jordan was found by Nicholas 
and Comfort ( 5 )  to be a mixture of uro- aud copropor- 
i . I n  most of the porpliyrin-coutainil~g forms, uro- 
porphyrin I occurs i n  an  almost pure state. b l a ~ ~ yspecies 
are suitable for  use as  a source: Porpliyrins have been 
s11omn to occur only in marine genera, and ill largest quan- 
tity anloug the pearl oysters (1).  The most convenient 
material for  large-scale extraction is tho Persian lingah 
oyster (Pinctacla '~ ' t i lga~is) ,  an article of com-xvl~ich is  
merce, and may yield a s  much as  10 mg  per g of shell. 
Trocl~zls niloiicus, also used in the button industry, is  an  
infcrior source, owing to the tliicltness of the shell and 
the large amount of unpigmented n~other-of-pearl. 

Thc technique described by Tixier ( 7 ) ,  in which shells 

are extracted wit11 metllanolic I-ICl to  estorify the  pig- 

ment, has the drawbaclr of expense, since several liters 

of solrent are required per k g  of shell. The following 

technique gives satisfactory results. 


SIiells of Pinctada vulgaris are selectoil under the ultra- 
violet lamp for their porphyriil content. They are 
coarsely brolten, and the powder is added in small 
ailiounts to coilcentrated aqueous HC1 in a rery  large 
beaker, allo~ving 500 n11 of solvent to each 50 g of shell. 
Octanol and other antifoam agents shoulil not be added, 
since these contan~inate the product. The extraction i s  
left  to proceed a t  room tenlperature for 24 hr, the mix-
ture brought to p R  1 approximately, and the debris re- 
moved by filtering over glass wool. 

A chromatographic colunln is  prepared by shaking pure 
acid-washed talc with N HC1, and sedimenting it over 
suction in a large tube (2.5-in. dinmeter) plugged with 
cotton wool. The filtered porphjrin solution is  passed 
tlirough this column by suction, and the cl~romatogram 
mashed wit11 20% acetone in tap water. Pnrtial  develop- 
ment taltes place, with separatio~t of red, blue, and violet 
nouporphyrin bands. The extent of the porphyrin zone 
i s  cliocltcd by fluoroscopy. Red fluoresce~lce in the sub- 
sidiary blue band should be ignorctl, ns i t  appears to  be 
due to  an  unidentified uonporphyrin pigment (1). 

The column is extruded and the mniu porpliyrin zone 
extracted with acetone containing 10% concentrated 
aqueous HCl. The filtered extrnct i s  concentrated in 
caczio until i t  no longer smells of acetone, then diluted 
wit11 an  equal volume of distilled water, and adjusted 
to p H  3.2 by addition of saturated sodium acetate solu- 
tion until precipitation of the u r o p o r p l ~ y r i ~ ~  I t  is  occurs. 
left  orernigl~t in the ice chest, the precipitate collected 
011 a sintered glass filter, redissolved in concentrated 
aqueous HC1, and reprecipitated by neutralization. The 
final precipitate is  then dried, esterified in a small volume 
of metlinnolic HC1, transferred to cl~loroforin by dilution 
wit11 water, cl~romatographed oncc or t~vice on alumina, 
and crystallized from chlorofornl-ethyl acetate mixture. 
T l ~ e  yield is approximately 1mg of ester per g of shell. 

T11c liomogcneity of the sample shoulil be checked by 
paper chromatograplry, using the n~ethod of Kicholas and 
Rin~i i~gton(4).  Uroporphyrin 111has not been detected 
so f a r  i n  molluscan shells. 
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