
lxeii found that the large percentage of subjects will receive con- 
vulsions with currents of froiii -COO to 4.30 ina, applied for 0.2 or 0.3 
seco17 (i s. 

Tlic writer \\-islies t o  thank Drs. E. Doiiibrowski and J. V. Edlin of the Cl~icago 
6t:ite IIospital for their cooperation in the test of tliis instrument, :md Dr. R. w. 
Gerard for  assistance in preparatioii of tlie manuscript. 
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Influence of Hyperpyrexia on Ascorbic Acid Concentration in 
the Blood. 

It has hecii establishe<l'* '* :' that the plasma ascorbic acid concen- 
tration during tlie course o f  an infectious fever is lowered, as a conse- 
rl~ieiice, the therapeutic pi-oceclurc o f  suppleiiienti~~g the diet of such 
1)atieiits with ascorbic acid is receiving iiicreased attention. 

This investigation was uiidertakcti to ascertain whetlier an artificial 
icl-er produced hy physical iiieaiis also produced a lowering o f  the 
I)lasnia ascorbic acid. \\%en this work was initiated no such study 
liad 1)ecn reported : hut in the iiiearitiiiie two solnewhat similar in- 
yestigations have 1)ecii rep- te t l .  '. " In atldition, Rliinehart's"* ' asso- 
ciation o f  low plasliia ascorliic acid levels with the etiology of rheu- 
matic disease further augnieiitcd oiir interest, inasmuch as our 
patients had heen afflicted with this disease. 

Mt7tlzod. Seventeen patients suffering from cliroiiic arthritis were 
su1)jected to hyperpyi-exia. 'I'hc body temperature was elevated and 
inaiiitaiiietl at 104 2 to 104.6 Z; ( rectal) foi- a period of 4 hours, fol- 
lowing which it was permitted to  return to iioi-mal. A combination of 
fever cabinet and iritluctotherm was used to elevate the patient's tcm- 
1 )cr a t ti r e . Treat iiien t s were gi \ ~ i i  ( )ti ce w eekl ,v . 

1 Farmer, C. J., Quart. Bull. XortAwm1(wb Cniv. Med.  S'ch., 1940, 14, 220. 
2 Wolfcr, .J. A., , ! S U ~ { J .  Cliir. S. .!., (!liiwgo N u ~ r i h ~ ,  F P ~ . ,  1940. 
:{ Wolfcr, J .  A., Szir.9. G p w .  Obst., 1939, 69, 743. 
4 I)aiim, R., Boyd, I<., :md Paul ,  If-. I)., PROCJ. So(-. ESP. 1 3 1 0 ~ .  AND MED., 1939, 

6 Zonk, J., and Sharpless, G. I<., I 'RO~' .  8 o C .  EXF'. Rrot. AND MED., 1938, 39, 2%. 
fj Rinehart, J. F., Ann. I r r t .  Micti., 1935, 9, 586. 
i Kinehart, J. F.. AWL. l n t .  X v d . ,  1935, 9, 671. 

40, 129. 



r .  I he I>lootl plasma ascorhic acid conceiitration was deterrniiied by 
the niicro niethod of Farmer and ,4bt.s In 2 of the patients with 
widely divergent initial plasma levels (0.36 and 0.60 mg % re- 
spectively) a supplement of 4.50 nig ascorbic acid ( Cebioiie Merck*) 
was given daily for the purpose of observing differences in plasma 
level behavior uiider treatiiieiit with a more than adequate ingestion 
o f  vitamin C .  

The 
aiialytical cletcrmiiiatioiis \\-ere made on each patient ( a )  just prior to 
trcatiiiciit. ( 11 I 11-lie11 the rectal teiiiperature reached 10.1 'F. (c )  after 
;I tciiiperaturc o f  104 I" ha(I I m i i  iiiaiiitaiiied for 4 liours, and 
( (1 ) ai tcr  the 1)atieiit's triiipei-ati1i-e had returned to normal. 

Talde 1 gii-es a si1iiiiii;ii-y of the average values and the 
result of the statistical aiialysis. Oh-iouslj-, there are no significant 
changes iii the 1)h ~ot l  plasma ascorbic acid cencentration during or 
fo11c)wing the course of the artificial fever. 

Seventy-sewn ol)ser\-atioiis IVCI-c: niade on thc 17 patients. 

Rc.sit1t.s. 

T.\T:T>T.: I. 
Siiiiini:ii*y of nlond .\srorl)ic* A v i d  Dctrrmina ticins. 

.\vg of ii 
l ~ l : i ~ ) s c ( l  t 1 ~ ~ t c ~ ~ i i i i ~ i : i t i n i i s  

tiiii(1, on 1 i cliroiiic 
lirs ar thr i t is  paticah & 2 7 diff. I+ Change 1+ 

Control 0 .(k! -03 
Temp. renclicd 104" F. 2 .M .04 -104 .06 
Tcnip. at 104" E' 4 hours t i  .titi .03 .loti .04 
Tcnlp. rcturiicd to 1iorm:11 X .(i4 .I) 2 . O M  .(I2 

1)i.scirssioii. Investigators yar!- markedly in their reports as to 
what constitutes a normal blood plasina ascorbic acid level, either in 
health or disease. - ibt  and Fariiier,9 in their studies on children and 
young adults, report nornial valiies for patients with adequate intake 
to range froni 0.7 to 1 ..5 iiig per hundred cuhic centimeters. 13lood 
plasma values below 0.7 iiig they consider to be suboptimal. Further- 
more, according to these investigators, active scurvy may occur in 
children with values up to 0.4 mg "/o. Abt and Farmer believe that 
while these values are critical during the period of growth, they may 
iiot hold the saiiie sigiiificaiicc i i i  tlie adult. Wolff, Eanning, and van 
Eckelenl" state a 1 ) l o o c t  level o f  0.4 to 1.2 mg to be adequate but 
not tlie optiniuiii. I>auni. Ihyd  and Paul" state that the normal ascor- 

8 Farmer, C. J., and Abt, A. F., PROC. SOC. EXP. BIOL. AND MED., 1936, 34, 146. 
* We are indebted to Merck :ind Company, Rahway, N.J., for thc ascorbic acid 

9 Abt, A. F., and Farmer, C. .J., Thr~ Vitamins, Chapter 22, Am. Med. Assn. 
(Cebione, Merck) used in this investigation. 

Press, Chicago, 1939. 



hic acid content of the 1)lood ra i ivs  txtweeii 0.7 to 3.0 mg %. Ralli 
aiid Slie1-q-11 in their recent review agree that plasma levels above 
0.7 nig YI  can be considered norinal with a white cell platelet content 
of 23 to 35 nig "/o. 

IC-hile tlie average blood plasma ascorbic acid concentration for our 
group was 0.62 nig % hefore treatment, the range varied from a low 
of 0.28 tc> 0.72 mg 'j&. Many of the values found in these patielits 
are considered to be subnormal. Thirty-three of the 77 determina- 
tions before treatment showed a level helon. 0.3 lag p. This is of 
interest in tlie light of the work o f  Rineliart."' ' 11-ho as the result of 
his study expressed the following opinion : "On the basis of experi- 
niental data previously reported. the concept was presented that 
rheumatic fever niay be the result of the conibiiied influence of vita- 
niiii C deficiency and infection. \Vitli respect to tlie r d e  of infection, 
it may briefly be said that in tlie presence of adequate vitamin C 
nutrition, rheumatic type lesions have not been observed.,' 

The claim has been made that fever increases the vitaniin C require- 
nient. The most worthy evidence in support of this claim has ap- 
parently been suhmittecl by Zoak and Sharpless.' They subjected 
guinea pigs to a scorbutogenic diet and to artificial liyperpyrexia for 
from 2 to 6 hours dail)-. Early in tlie course of the experiment they 
found the vitamin C content of the tissues reduced by hyperpyrexia, 
but as  the scorbutic state was approached, little difference was found. 
This was particularly true of thc adrenals, The evidence obtained 
from huiiian subjects is divergent. The conclusion of Zoak and 
Sharpless' that no significant change in the hlood level of vitamin C 
occurs, was confirmed by our results. They believed the failure to 
observe a decrease was due to lieniocoiicentratioii : however, our 
StudieP failed to show a heniocoiiceiitratiori during liyperpyrexia 
when produced by the methods and management employed. On the 
contrary, Dauni, Boyd and Paul4 observed a decrease in the blood 
plasma level. Fake, '" Daum, Boyd and Paul4 and Zoak and Sliarp- 
less" studied tlie urinary excretion of vitamin C as well as the blood 
level. These authors with the exception of Zoak and Sharpless inter- 
preted their data as showing that fever increases the need or utiliza- 
tion of vitamin C in man.. According to Falke,13 who induced a fever 
with "pyrifer", tlie need is increased by 100 mg per day. Zoak and 

10 Wolff, L. K., Banning, C., and van Eekelen, M., Quart. Bull. Health Organ. 
League of Nations, 1936, 5, 566. 

11 Halli, E. P., and Rharry, S., Med. ,  1941, 20, 251. 
12 Osborne, S. L., Arch. Physical Therapy, 1941, 22, 407. 
13 EFalke von, Klin. Wchnschr., 1939, 18, 818. 
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Sharpless expressed the yich\v that by following the blood level and 
urine excretion one cannot accurately determine if  fever increases the 
utilization of vitainin C : tissue analysis as performed in the guinea 
pig studies would seem to yield iiiore direct evidence. The reliability 
of data on tlie urinary ttscrctiori in regard to the utilization or need 
for vitamin c' is questioiicd 1 ) ~  .\lit and F a r l i d '  and \Yolff, Hanniiig 
and van Eekcleii."' The  1)lood plasma level would appear to lie more 
reliable, siiicc- the Ievc1 at \\-kith vitamin C appears in the urine is 
subject to coiisitlerahle iiidivitlml variation. Further, Hawley, 
Frazer, I i r i t to i i  ant1 Stqheiis'  ' present evidence indicating that the 
reactioii o f  the urine is coiiccriied in determining the excretion of 
vitmiii i  L.. FiiialIy, iii 111;111. coiisitlerable \;itmiin C is lost through 
the ..;\\-eat :iccorrling to t Iic ()l)servatioiis of Cornbleet, Klein and 
l'acc."' This, ho\l-evei-. is tlciiicd by Wright and MacLeiiatlian.16 
Since IVC could iiot find ;I satisfactoi-y iiiethod applicable to our pa- 
tients for thc dctt.rniiiiatioii o f  the loss in the sweat, we relied on 
the assumption that the blood plasnia lcvcl is tlie best indicator for the 
hotly level o f  vitaniiii ( * .  .\ccortliiig to this view, a body temperature 
of fi-om 104 t(i 104.6 1: for -I hours (lid not significantly or de- 
tectibly increase the rate o f  utilizatioii of vitamin C. 

-4 study o f  77 observations made on 15 patients 
showed 110 significant cliaiiges in the ascorbic acid concentration as 
the result of c.levating tlic 1 ~ ) d y  teiiipei-atui-e to 104°F and niaintain- 
h g  it for 4 hours, iisiiix ;i cc )iiihiiiatioii o f  air conditioned cabinet 
a11 t 1 i 11 tluc t ()t h c'rm . 

Coizc1it.sioii.s. 
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Destruction of Phenylalanine by Ultraviolet Radiant Energy. 

r .  1 he following ch:ingcs liavc 1)c.eii ol)scrved to occui- when dl- 

1. Spicgel-:\tlolf' rel)orte(I that solutions of plienylalanine ex- 

24 Hawlcy, E. E., Frazer, J. I>., J3uttol1, I,. I,., and Stephens, D. J., J .  Nut., 1936, 

15 Cornbleet, T., Klein, R. .T., and Pace, E. R., Arch. Dcrni. S'yph., 1936, 34, 253. 
16 Wright, I. S., and 3facL~11;1thaii, K., J .  Lab. and Clin.  Med., 1939, B4, 806. 

plicn~lnlanitic is cxposctl tc) iiltraviolct radiant energy : 

. - ~- 

12, 215. 

1 Rpirgel-Adolf, M., Biochem. d. ,  1937, 31, 1303. 


