
Comments and 
Communications 

Denaturation of Urease Without Inactivation 
I t  appears to be generally believed that  the denatura- 

tion of an enzyme always coincides with its inactivation. 
This has been found to be true even when the enzyme 
could be partly reactivated later. It appeared of inter- 
est, therefore, to bring to  attention one of our early 
papers (.T. 13. Somner and V. A. Graham. Proc. Soc. exp. 
Biol. Mrrl., 1925, 22, 504), in which we describe the 
preparation of an  insoluble, although still highly active, 
urease. This material was obtained by allowing partially 
purified urease in 30rO alcohol and sodium chloride to  
stand a t  room temperatnre for 1 or 2 days. 

Recently I have prepared insoluble urease from once-
recrystallized urease. The material is quite insoluble in 
water or dilute phosphate buffer and is bigllly active, 
although consideral~ly less active than soluble urease. It 
gives a strong nitroprosside test for  sulfhydryl groups 
and is  much more resistant to digestion by commercial 
trypsin a t  p H  7.0 and 30" C than the same material after 
boiling. It is evident, therefore, tha t  the reactions which 
occur when urease is denatured in this manner do not 
destroy all of the active groups. 

JAMESB. SUMNER 
Laborator?/ of Enzyme CAemistr?~, 
Cornell University, Ithaca, New Pork 

Human Saliva as a Germination Inhibitor 
The inhibiting effect of saliva on the germination of 

wheat seeds, of which D. Yardeni (Science, Ju ly  16, 
pp. 62-63) presents a series of interesting examples, is 
attributed by her to the occurrence of bacteriostatic sub- 
stances in llr~man saliva. 

According to the results of Yardeni's experiments, the 
inhibiting factor is heat resistant, nonvolatile, removable 
by dialysis, and affects the growth of the radicles more 
than that  of the coleoptile. One may well wonder whether 
all these effects could not be easily explained by the 
eventual growth-hormone content of saliva, vr~hich is  not 
even mentioned. As early as  1925 E. Seubert (2. Rot., 
1925, 17, 49) produced curvatures of dvena coleoptile by 
unilateral application of saliva. A. J. EIaagen-Smit, in 
his general review on this subject (Ergebn. Vitamin Hor- 
monforsch., 1944, 2, 355), refers to  tha t  paper. n. Lane 
(Amer. J. Bot., 1936, 23, 532-535), K. V. Thimann 
(Amcr. J. Bot., 1936, 23, 561-569), Th. Solacolu and D. 
Constantinesco (C. R. Soc. Biol. Paris, 1937, 124, 492- 
494), and many other authors have demonstrated the 
inhibiting effect of growth hormones on the root growth 
of germinating seeds. That urine and other animal body 
liquids contain growth hormones has been proved prin- 
cipally by F. Kogl, A. J. Haagen-Smit, and H. Erxleben 
(2. phys. Ckemic, 1933, 220, 137-161) and confirmed by 

many other authors-for instance, F. Ubatuba (Rev. 

Bras. Biol., 1946, 6, 23-62). Thus, it seems to  us tha t  

the possibility of growth hormones, present in human 

saliva, being responsible for i ts  germination-inhibiting 

effect should be taken into eonsideration. 


M. KRAMERand I<.SILBERSCHMIDT 
Instituto Bioldyico, Siio Paulo, Brnail 

Absence of Protective Action of Rutin in 
Anaphylactic and Histamine Shock 

I n  a recent study of the influence of rutin on anaphy- 
lactic and histamine shock, Raiman, Later, and Necheles 
(Scietzce, October 17, 1947, p. 368) reported tha t  sig-
nificant protection was obtained when sensitized guinea 
pigs were pretreated with 1 or 2 mg (total dose) of 
rutin 30-45 rnin prior to shocking with the sensitizing 
antigen, but they found no protection by rutin against 
histamine shock. Wilson, Mortnrotti, and DeEds ( J .  
Pharm. exp. Themp., 1947, 90, 120) earlier had reported 
a significant reduction in mortality from histamine shock, 
using a higher dose of rutin, but briefly mentioned their 
inability to demonstrate any protection against anaphy- 
lactic shock. 

Because of these conflicting results, we repeated such 
experiments on several series of animals. All rutin in-
jections were intraperito$eal, and all injections of anti-
gen or histamine were via the dorsal penile vein, a route 
which eliminates the complications of cardiac damage or 
false shock symptoms which may attend piercing the 
pleural cavity. 

The first series of guinea pigs, sensitized with horse 
serum, was divided; one group was carried through pro- 
cedures duplicating in a11 details those of Raiman, et al. 
except for the route of intravenous in,jrctions. Tlie other 
group received larger doses of rutin, and in some the 
time interval was shortened. Table 1A sliows that  the 
preponderant results were severe or fatal  anaphylaxis, 
with only 3 of 25 animals showing no symptoms. More 
than half of the remainder succumbed, with typical post. 
mortem findings of anaphylactic shock. The low incidence 
of mortality in the control group (5070) was regarded 
as unsatisfactory, and another series was started. 

I n  the second series, the guinea pigs were sensitized by 
a multiple-site intramuscular injection of 0.4 cc of a 
suspension of Freund adjuvant in fresh egg white (J. 
Freund and R. McDermott. Proc. Soc. exp. 73iol. Med., 
1942, 49, 548). This technique has been found by previ- 
ous experience to  produce a high degree of sensitization 
in all animals. The shocking dose of 0.4 cc of a 1:8 
dilution of fresh egg xsllite, given 21-26 days later, has 
been found to  be the LD,, dose for our animals, in agree- 
ment with the data  of Marcus (Proc. Soe. cxp. Biol. Mcd., 
1847, 66, 181). I n  this series, all 20 control animals 
died, and the same dose was uscd for  the pretreated an& 
mals. The amount of rutin was increased to  10 mg 
(total dose) and was given as  a 1070 solution of the 
methyl glucamine salt, having a p H  of approximately 8.0. 
Methyl glucamine per se has been found to be pharma- 
cologically inert, while rutin thus prepared was shown 
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to be active when tested by the capillary permeability 
method reported by Ambrose and DeEds (J.Pharm. exp. 
Tlzerap., 1947, 90, 359). The variable introduced was the 
time interval between the rutin injection and the shocking 
dose of antigen. Table 1 B  shows that  again no significant 
protection was shown in the 13 animals tested. 

The third series of animals was pretreated with 10 mg  
of rutin (methyl-glucamine salt)  before shocking with 
histamine. I n  these, the histamine dose was 0.4 mg/kg 
(as base), which in our experience agrees with reports 
of other investigators as  the LD,, dose. The interval 
between rutin and histamine was varied between 5 and 
45 min. I n  no instance was protection demonstrable, as  
shown in  Table 1C. 

TABLE 1 

1NFI.UENCE O F  RUTIN P I ~ K ~ R E ~ ~ T X I I S T  I N  ANAPHYLACTIC 
AXD IIISTAAIISUSI~OCIC 

Rutin 
Interval 
l)t,fore Shock, S:tzk' Shock, 

( m ,  I )  shocking 
(min) 

absent fatal fatal 

None Control 
1 30-35 
2 45 
4 45 

A lo  45 
20 45 
5 30 

10 30 

None Control 20 0 0 20 
10 10 2 0 0 2 
10 15 4 0 2 2 

B 10 25 3 0 0 3 
10 30 1 0 0 1 
10 35 2 0 1 1 
10 40 1 0 0 1 

None Control 10 0 0 10 
10 5 2 0 0 2 

C 10 10 3 0 0 3 
10 15 2 0 0 2 
10 45 2 0 0 2 

-. 

A. TTorse-sernrn sensitized guinea pigs, intravenous horse- 
serum shocking dose. 

B. Eg:: wl~itr-l'rrond acljuvant sensitizrcl gninea pigs, in- 
travenous tlilllte egg white I~l)lw shorkinl: tlosr. 

C. Nonse~nuitieecl guinea pigs, intrave~lous histamine LDIW 
shocking dose. 

It might be suggested tha t  some variability in the de- 
gree of sensitivity of the guinea pigs might account for 
the apparent slight protection following rutin pretreat- 
ment. This conclusion could have been drawn from our 
own first series, had not chance introduced the low mor- 
tality incidence in the controls as well. When the ex-
periments were repeated with highly sensitized animals, 
results were more definitive. The relatively small num-
ber of animals makes statistical evaluation difficult. 
However, application of the Chi-square method gives a 
P value between 0.02 and 0.05, which is considered only 
on the borderline of significance. With respect to  the 
disparity of results with histamine shock, i t  should be 
pointed out that  we used the LD, dose of histamine, 
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while Wilson, et  al. used the LD, amount. Wo have 
frequently observed that  minimal doses of an  anti-
histaminic, incapable of preventing ultimate death, may 
nevertheless delay for some time the fa ta l  outcome fol- 
lowing a lethal dose of histamine, whereas in our rutin 
series, no prolongation of life was noted, all animals 
dying within 5 min. Our agreement with Raiman, et al. 
would indicate that  rutin protection is  insignificant when 
the higher amount of histamine is used. 

L. W. ROTH and I. M. SHEPPERD 
Department of Pharmacology, 
Abbott Laboratories, North Chicago, Illinois 

Red Skin Color of Bliss Triumph Potatoes 
Increased by the Use of Synthetic Plant Hormones1 

During the course of experiments with synthetic plant 
hormones on potatoes an  increase in the red skin color of 
the variety Bliss Triumph was noted. Sodium and am-
monium salts of 2,4-D and the butyl ester were applied to 
the soil as  a side dressing when tubers were approxi-
mately one-third grown. Rates of 20 lbs, 200 Ibs, and 
400 lbs/acre of the acid equivalents were used. No ap- 
parent injury to the plants or reduction in yield mas 
noted with the 20 lbs/acre, but serious plant injury and 
yield reduction occurred where 200 and 400 lbs/acre were 
applied. All rates showed an  increase in the red skin 
color of Bliss Triumph tubers grown in sandy soil. N o  
change in flesh color or flavor of the treated tubers was 
noted. Since a deep red color in Bliss Triumph potatoes 
is  a highly desired market character, this finding may 
prove of considerable economic importance. 

Furtlier tests are in progress to  determine minimum 
amounts required for  increasing red color of potatoes. 

JESSL. FULTS 
Colorado Agricultural Experiment Station 

L. A. SCHAAL 
Burcau of Plant  Industry, USDA 

On Olfaction and Infrared Radiation Theories 

The work of Beck and Miles on odor experiments with 
bees (see Abstract of paper presented before National 
Academy of Sciences, Science, November 28, 1947, p. 
512), recently brought to some popular attention, has 
revived interest in theories concerning the possibility of 
an  olfactory sense mechanism in which radiation of wave 
lengths characteristic of molecular vibration frequencies 
(infrared or Raman spectra) plays a part. There is  a 
considerable body of discussion in the literature about 
such theories (cf. R. W. Moncrieff. The chemical senses. 
New York: John Wiley, 1946). 

We should like to  emphasize several points having a 
bearing on these theories which we believe require more 

1 Contribution from the Department of Botany and Plant 
Pnthology, Colorntlo Agrici~ltnral Experiment Stntion, 
Collins, in cooperation wit11 the Division of F r ~ ~ i t  ant1 Vege- 
tal~lr  Crops nrttl Dinenses Burmn of Plnnt Intlastry, Soils, 
and Agricultural Engineering, USDA. Publishecl with the ap- 
prov;tl of the director of the Colorado Al:ricult~~rt~l Experi-
ment Station as Scientific Journal Series Article No. 284. 


