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niucin. If our previous hypothesis is correct, that the efficiency or 
glucuronic acid excretion is dependent upon the total amount of 
glucuronic acid available. then the progressive rise in glucuronic 
acid excretion during stan-atioii when 10 gni. of mucin is fed in- 
dicates that glucuronic ac.itl can be stored during fasting in some 
form and hence is not o.-'tlizetl in the liody for energy. 

The autopsies on t l i c k v e r e  made by Dr. S. J. Fogelson. 
\\'it11 few exceptioiis all (logs that had excreted a large amount of 
glucuronic acid. slio\vecl a gastritis more marked in the pyloric area 
than in the f~iiitl~is. a n c l  a marked cluorlenitis. The gastric mucosa 
was slimy, indicating that some inucin was still present. In  one 
case, where a female was fasted for 2 weeks, one prepyloric, 2 duo- 
denal ulcers, and niultiple ulcers of the pylorus were found. We 
think that the gastritis and cluoclenitis result from the interference 
i i i  the normal inucin metalmlism of the mucosa incident to the loss 
of glucuronic acicl. While it is possible that borneol may have an 
irritating action directly upon the mucosa and produce the gastritis 
and duodenitis, it seems that the feeding of borneol to dogs for 
over 100 days, during u-hich time massive doses were fed for 40 
(lays, would produce niorc ill effects than were noticed. Investiga- 
tions OR I'avlov pouch dogs bear out our conclusion. 

Many more animal experiments must be performed before any 
final conclusions can be formed on the metabolism of glucuronic 
acid. W e  submit our findings and our tentative conclusions. 

We are deeply indebted to Dr. S. J. Fogelson for valuable assistance in 
this  investigation. 
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Glucuronic Acid as a Growth Factor in Guinea Pigs. 

C. 0. MILLER, A. E. SIEHRS AND F. G. BRAZDA. 
(Introduced by C. J. Farmer.) 

From the Department of Chemistry, Northwestern University Nedicd School. 

It is generally considered that the animal body can synthesize 
glucuronic acid either from carbohydrates or from amino acid me- 
taholites. Ililler and ('oniier have reported results previously which 
iii(1icatc that either the ralhit cannot synthesize glucuronic acid or 
that the rate of synthesis is low. A similar investigation 011 dogs tliti 
w t  give such definite indications. In comparing the chemical prop- 
erties of glucuronic acid with the chemical properties of Vitamin 



C, we were struck with the close similarity existing between them. 
Svirbely and Szent-GySrgyi' have reported evidence indicating that 
Vitamin C is a11 hexuronic acid. Glucuronic acid is an  hexuronic 
acid and we deckled to compare its biochemical properties with those 
of Vitamin C, even though Hirst and Reynolds' state that the hexu- 
ronic acid isolated by Svirbely and Szent-Gyijrgyi is not glucuronk 
acid. W e  were interested also in the importance of glucuronic acid 
in growth. 

If glucuronic acid cannot be synthesized by the growing animal, it 
would then be an essential carbohydrate acid for growth, for it is a 
constituent of the glycoproteins in cartilage, connective tissue and 
mucin. If glucuronic acid can be synthesized by the growing ani- 
mal, then they should experience no difficulty in growth on a diet 
deficient in glucuronic acid. 

Eighteen guinea pigs weighing 280-320 gin. were fed the basal 
Vitamin C deficient diet of Sherman, LaMer, and Campbell,3 ad lib. 
Of these, 6 were fed, by dropper, a water solution containing 2 nig. 
of an equilibriuni mixture of glucuronic acid* and its lactone, for 
9 days, and thereafter 10 nig. per day. gm. of 
gastric mucin per day, mixed with dry feed, and 6 were kept as  con- 
trols. The control animals began to lose weight after the second 
day. The group receiving mucin gained an average of 2% gm. 
during a period of 5 days, when they started to lose. The group 
receiving glucuronic acid gained 12 gni. during a period of 8 days, 
after which they began to lose weight. By the 14th day, all of the 
animals had developed syniptoms of scurvy. No differences between 
the groups as  to severity were noticeable. The rate of loss of weight 
of the groups from the 10th to 14th day was practically the same. 
On  the 14th day, each was given 1.7 cc. of orange juice and 1/6 
of a medium-sized orange. The glucuronic acid and mucin groups 
started to gain weight immediately, but the control group continued 
to lose weight for another day. One of the control group died on 
the 14th day and 2 more on the 16th. Autopsy showed symptoms 
of scurvy. The cortex of the adrenals of the animal that died on 
the 14th day did not reduce silver nitrate. On the 16th day 1 glu- 
curonic acid pig died. 

Six were fed 
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* The glucuronic acid was prepared by the method of Quick, J .  Biol. C l a m . ,  
1922, 44, 165. 

1927, 74, 331. 
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On tlie 30th day, the control group were 10 gin. below their orig- 
inal weight whereas the iiiucin group had gained 7 gm. and the pigs 
receiving glucuronic acid had gained 36 gni. There were no exter- 
nal symptoms of scurvy. Oiie aiiinial was killed from each group. 
-\utopsy she\\-etl slight heiiiorrhagic areas around the joints. The 
cortices of the adrenals reduced silver nitrate. Orange juice was 
reniovetl froni the diet \\-ith tlie exception of one pig of the glucu- 
roiiic acid group. On tlie 31st (lay, the weight of the control group 
reached its original level. Init they started to lose weight rapidly. 
The mucin group started to lose \\-eight sloivly on the 32iid day. and 
the pigs receiving glucuronic acid started to lose weight rapidly on 
tlie 34th. Again, muciii ant1 glucuronic acid delayed the onset of 
scurvy on ;i Vitamin C tleficieiit diet. 

j1.e conclutle froiii our experiments that Vitamin C is not glucu- 
roiiic w i t 1  since it does riot I)rotect guinea pigs on a scorbutic diet 
irom tleveloping scurvy iior alter the severity of the condition o F 
scurvy. Our data indicate that the addition of glucuronic acid to 
the cliet \ye fed \\-as Iieiieficial to the guinea pig, since it postponed 
the 1)erio:l o f  loss of \\eight in  the onset of scurvy and facilitated 
\\*eight recovery \\-hen orange juice \vas added to the diet. Sine!? 
there are no data iii the glucurotiic acid content of foods, we (lo iiot 
kilo\\- 1 i o ~ -  much tiiay 1)e ~)rt.seiit iii the food. 

Siiice the guinea pigs \\.Iiich \yere fed glucuronic acid gained 
\\-eight faster than the control group, we consider this as evidence 
iiidicatiiig that the guiiiea pig either caiiiiot synthesize glucuronk 
acid or that the syiithesis 1)roceeds slowly. Also we have observed 
that the adrenals o f  a guinea pig which has died as a result gf scurvy 
(lo iiot reduce silver iiitrate solution. 
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Electrical Currents Associated with Sound Reception by the Ear. 

The reniarkahle phenotiienon of tlie reprotluctioii of voice sounds 
and iiiusical toiles eiiteriiig the cat's ear, 1)y amplification of elec- 
t r i ca 1 currents f r o iii the eighth iier ve and neighbor i iig structures , 


