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Table / / . - -Summary of development of biotin deficiency symptoms 
through 6 weeks on test diet 

VCeeks Syn lp ton l s  

Dull rough coa~: 
Slight achromotrichia 
Slight alopecia on ventrum 
Coat l ight colored 
Incrustat ions about  eyes 
Ven t rum bare 
Coat very light colored 
Bare patches on hind dorsum 
Nose and mouth  swollen 
Eyes sealed shut  
J i t tery,  jerky movements  
Kangaroo stance 
Complete alopecia 

a p p r o x i m a t e l y  1 m m  per  d a y  a n d  f ina l ly  d i sappear ing  a t  
a b o u t  t h e  t i m e  full  l e n g t h  is a t t a i n e d .  T he  ha i rs  are con- 
s i s t en t l y  l i gh t e r  in  color t h a n  t i le  n o r m a l  coat .  

I n j e c t i o n s  of 4 m i c r o g r a m s  of b i o t i n  pe r  d a y  quickly  
a l l ev ia t e  the  s y m p t o m s .  D u r i n g  t he  f i rs t  week  the  der- 
ma t i t i s ,  t h e  swell ing of nose  a n d  m o u t h  a n d  the  inc rus ta -  
t ions  a b o u t  t he  eyes  d i s a p p e a r ;  t h i s  is a ccompan ied  by  
a s h a r p  increase  in weight .  B y  2 weeks  the re  is g rea t  im- 
p r o v e m e n t  in  d i spos i t ion  a n d  behav io r .  In  some denuded  
areas ,  ha i r s  a p p e a r  sh o r t l y  a f t e r  t he  f irst  in jec t ion ;  
p rogress ive ly  ha i r s  a p p e a r  in  o t h e r  areas.  The  earl ier  ha i rs  
a re  l i gh t e r  t h a n  n o r m a l  whi le  those  emerg ing  la te r  are 
l i gh t  a t  t he  t ips  a n d  d a r k  a t  the  bases.  F ina l ly  hairs  
a p p e a r  w h i c h  possess full  p i g m e n t a t i o n .  Ha i r s  a t t a i n i n g  
full  l e n g t h  as ea r ly  as 11 days  a f t e r  t he  in i t ia l  in jec t ion  
are  r e t a ined .  B y  4 -6  weeks all an i m a l s  a p p e a r  normal .  

Biopsies  of skin  show t h e  ep ide rmis  of def ic ient  an ima l s  
to  be  n o t i c e a b l y  t h i c k e r  t h a n  t h a t  of controls .  This  
t h i c k e n i n g  is p r i m a r i l y  in  t e r m s  of the  s t r a t u m  co r neum 
a l t h o u g h  t h i c k e n i n g  in the  s t r a t u m  g e r m i n a t i v u m  is also 
a p p a r e n t .  Mi to t i c  f igures in  t h e  basa l  layers  are p lent i fu l  
be ing  s l igh t ly  more  n u m e r o u s  t h a n  in n o r m a l  skin. The  
ep idermis  is m o d e r a t e l y  k e r a t o t i c  a n d  con ta ins  a b u n d a n t  
k e r a t o h y a l i n  granules .  T he  orifices of t he  pi losebaceous 
u n i t s  are  m a r k e d l y  d i l a t ed  a n d  are  c o m m o n l y  plugged 
w i t h  ke ra t i n i zed  debris .  T he  sebaceous  g lands  are for the  
m o s t  p a r t  n o r m a l  a l t h o u g h  occas ional ly  a g land  appears  
d i s rup t ed .  The  h a i r  follicles a p p e a r  n o r m a l  and  of ten  
e x h i b i t  ha i r s  in  va r ious  s tages  of deve lopmen t .  Also 
p r e s e n t  are r e s t i ng  ha i r s  t h e  c lubs  of which  are no rma l  
b u t  f r e q u e n t l y  t he  sha f t s  are b r o k e n  below the  surface 
of t i le  skin.  

Discz, ssion. I n c o r p o r a t i o n  of egg wh i t e  in t he  diet  of 
t h e  h a m s t e r  p roduces  s y m p t o m s  s imi la r  to  those  a t t r i b -  
u t e d  to  b io t in  def ic iency in t he  mouse.  In  mice the  ra te  
a n d  cycles of h a i r  g r o w t h  are  una f fec ted  b y  deficiency. 
T h e  a lopeeia  is t h e  r e su l t  of f a u l t y  h a i r  r e t en t i on  which  
a p p e a r s  to  be due  to impe r f ec t  ke r a t i n i za t i on  of the  ha i r  
s h a f t  a d j a c e n t  to  t he  c lub (RAUCHS). The  same is t rue  
of t h e  h a m s t e r  where  ha i r s  are  obse rved  to e longate  a t  
t h e  n o r m a l  r a t e  b u t  b r e a k  off as full  l e n g t h  is a t t a ined .  
Def ic iency  p roduces  progress ive  a c h r o m o t r i c h i a  in tile 
h a m s t e r  as well  as in  the  mouse.  E v e n  du r ing  deficiency 
p i g m e n t  is e l a b o r a t e d  a n d  inco rpora t ed  in to  the  growing 
hair .  As t h e  b i o t i n  level  falls, however ,  so does tile in t en -  
s i ty  of t he  p igmen t .  I n  t h i s  way,  t he  ha i r  is progress ively  
l igh te r  f rom t ip  to  base  a n d  f rom one ha i r  genera t ion  to 
t he  nex t .  The  fac t  t h a t  th i s  sequence  is easily and  qu ic ldy  

6 H .  RAUCH, Phys io l .  Zool. 25, 145 (1952). 

reversed  u p o n  a d m i n i s t r a t i o n  of b i o t i n  is f u r t h e r  indica-  
t ion  t h a t  the  process  of p i g m e n t  syn thes i s  is p a r t i c u l a r l y  
sens i t ive  to  b io t in  level. 

S ldn t a k e n  f rom def ic ien t  a n i m a l s  revea ls  c l langes  re- 
sembl ing  more  those  descr ibed  b y  MONTAGNA 7 for  t i le 
mouse  t h a n  those  of the  ra t .  I n  t he  h a m s t e r  t i le sk in  is 
d ry  r a t h e r  t h a n  covered  w i th  b r o w n i s h  i n c r u s t a t i o n s  as 
in the  ra t .  There  is on ly  m o d e r a t e  kera tos i s  in t he  h a m s t e r  
and  the  mouse  as c o m p a r e d  to t he  ex t ens ive  h y p e r k e r a -  
tosis developed in t he  ra t .  The  sebaceous  g l ands  in the  
h a m s t e r  seem to  be less d i s t u r b e d  s t r u c t u r a l l y  t h a n  e i t h e r  
in the  mouse  or  ra t ,  a l t h o u g h  the  d ryness  of t h e  sk in  is 
suggest ive  of i m p a i r m e n t  of sebaceous  secre t ion.  

The authors are indebted to Dr. MIRIAM SIIAW, Airs. EVELyn 
H. RUSSELL a n d  Mr. MOP, TON GI,:LLI,:R for  able t echn ica l  a ss i s t ance .  
We also wish to thank Merck and Company, Inc. for the biotin and 
Lederle Laboratory Division, Amerieau Cyanmnid 9 Company for 
the sulfaguaifidine used in this study. 

This investigation was suppnrted by a research grant, E-562, 
from the Institute of Allergy and Infectious l)iseascs of the National 
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Zoology Department, University o/ Afassachuselts, Am-  
herst, Mass., July 1,l, 1958. 

Zusammen/assung 
Durch  einen Eiweissgehal t  von  40% in e iner  DiSt  wurde  

ein ex t r emer  B io t inmange l  erzeugt .  Fo lgehde  S y m p t o m e  
waren  das  Resu l t a t :  W a c h s t u m s h c m m u n g ,  H a u t e n t z i i n -  
dung  (Dermati t is) ,  Haa raus fa l l  u n d  Ver lus t  de r  H a a r f a r b e .  
Durch  t/igliche Desert yon  4 ~g B i o t i n  k o n n t e  dieser  Zu-  
s t and  rasch  gebesser t  werden.  

7 W. MONTAGNA, Prec. See. exp. Biol. N. Y. 73, 1'27 {1950). 

Zur Frage der entz i indungshemmenden 
Wirkung des Phenylbutazon bei 

hypothyreotischen Ratten 

A m  F o r m a l i n - P f o t e n o e d e m  n o r m a l e r  R a t t e n  zeigt  
P h e n y l b u t a z o n  (Bu tazo l id in  Geigy) eine ausgeprfi,gte 
an t i - i n f l ammato r i s che  "vVirkung (DOMENJOZ, TttEOBALD, 
WXLltEL,Xt[, WILltl':LMI et al.t). In  der  vo r l i egenden  A r b e i t  
be r i ch ten  wir  t iber den  e n t z i i n d u n g s h e m m e n d e n  ~,Vir- 
kungsg rad  des P h e n y l b u t a z o n  a n  de r  F o r m a l i n a r t h r i t i s  
h y p o t h y r e o t i s e h e r  R a t t e n .  

Methodik. Den Ver suchs t i e r cn  v e r a b r e i c h t e n  wir  in  
24st i indigem A b s t a n d  4 -Methy l -2 -Th iourac i l  (MTU) wSh-  
r end  e iner  Zc i t spanne  yon  18 u n d  31 T a g e n  in  e iner  Do-  
s ierung yon  100 m g / k g / T a g  pe r  os (Emul s ion  m i t  G u m m i  
a rab icum) .  Der  E n t z t i n d u n g s v e r s u c h  (Method ik  n a c h  
DOMI'ZNJOZ et al. °-) erfolgte  24 S t u n d e n  n a c h  der  l e t z t e n  
MTU-Verab re i chung .  P h e n y l b u t a z o n  wurde  in  e ine r  Do-  
s ierung yon  200 m g / k g  s. c. 30 min  vo r  der  s u b p l a n t a r e n  
I n j e k t i o n  yon  0,1 cm 3 F o r m a l i n  3prozen t ig  app l i z i e r t .  Die  
P fo t enschwe l lung  wurde  135 ra in  n a c h  I n j e k t i o n  des  
Ph log i s t i kums  gemessen.  

Ergebnisse. Aus den  D a t e n  der  Tabel le  is t  zn e r sehen ,  
dass  P h e n y l b u t a z o n  200 m g / k g  s . c .  a n  de r  n o r m a l e n  
R a t t e  eine in t ens ive  H e m m u n g  de r  F o r m a l i n e n t z i i n d u n g  

I R. DOME.NJOZ, Arch .  exp.  P a t h .  P h a r m a k .  °25, 14 (1955). - 
W. TttEO~ALO, Arch. int. Pharmaeodyn. 103, 17 (1955). - G. \V[L" 
IIELMI, Medizinisehe 1591 (19,~)2). - G. \VILUELMI o d d  J .  R.  CURRIE, 
Schweiz.  reed.  \Vschr .  84, 1315 (195,1). 

2 R. Do~tENIOZ , K. M6RsDORF, E.G. STENGER und W. TtIEO- 
BALD, Arch. exp. Path. Pharmak. 23o, 325 (1957). 
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Tabelle. Antiphlogistische Wirkung yon Phenylbutazon 200 mg/kg s.c. am Formalinpfotenoedem normaler und hypothyr¢~otischer Ratten. 
K Kontrollen; Ph Phenylhutazon 

Behandhmg Tierzahl n Tiergewicht g 
Sehwellung l 

in mm a 
nach 135 rain 

e ±  
Oedem- 

hemmung 
in % 

Sign. Diff. D 

1. Normale Ra t t en  

K 1 33 Ph  20 
145 
147 

2. 18 Tage 100 mg/kg/Tag p. o. MTU 
K 54 154 
Ph  55 155 

3. 31 Tage 100 mg/kg/Tag p. o. MTU 
K 57 150 
Ph  60 164 

y o n  60% bewirk t ,  w ~ h r e n d  bei  h y p o t h y r e o t i s c h e n  R a t t e n  
die Schwe l lung  ledigl ieh u m  29 bez iehungsweise  27% ge- 
h e m m t  wird.  H i n g e g e n  wird  d u r c h  die M T U - V o r b e h a n d -  
l ung  be i  d e n  jewei l igen K o n t r o l l r a { t e n  (234 bez i ehungs -  
weise 1 8 9 m m  3) ke ine  n e n n e n s w e r t e  ~ n d e r u n g  de r  
S c h w e l l u n g s i n t e n s i t ~ t  gegeni iber  u n b e h a n d e l t e n  T i e r e n  
(214 m m  3) ausgeI6st .  

L~tngerdauernde  M T U - B e h a n d l u n g  de r  R a t t e n  bee in-  
f luss t  somi t  n i c h t  die F / ih igke i t  des P fo tengewebes ,  au f  
eine I r r i t a t i o n  im S inne  e iner  E n t z i i n d u n g  zu reagieren .  
O b  die  t h y r e o s t a t i s c h e  W i r k u n g  des  P h e n y l b u t a z o n  in 
Z u s a m m e n h a n g  m i t  d e n  b e s c h r i e b e n e n  Versuchse rgeb-  
n i s sen  s t eh t ,  k a n n  zu r  Zei t  n i c h t  b e u r t e i l t  werden .  
W e i t e r e  V e r s u c h e  s ind zu r  I n t e r p r e t a t i o n  dieser  B e f u n d e  
er forder l ich .  E . G .  STENGER 

Pharmahologisches Institut der Universitiit des Saar- 
landes, Homburg/Saar, 31.Juni 7958. 

Summary 
Fol lowing  p r e t r e a t m e n t  of r a t s  b y  4 -me thy l -2 - th iou rac i I  

t h e  a n t i - i n f l a m m a t o r y  ac t ion  of p h e n y l b u t a z o n e  o n  
fo rma l in  e d e m a  is s t r o n g l y  d i m i nu i s hed .  

PRO E X P E R I M E N T I S  

Descr ipt ion  of a Corona-Type  Loudspeaker  
Used  in Bioacoust i c  Research 1 

R a p i d  d e v e l o p m e n t s  in j e t - p r o p u l s i o n  devices  h a v e  
focused i n t e r e s t  in  r e c e n t  years  on  t h e  p r o b l e m  of t h e  
effects  of noise o n  m a n .  I t  is n o w  well  e s t ab l i shed  t h a t  
i n t ense  acous t ic  noise c an  c o n s t i t u t e  a h e a l t h  h a z a r d  in 
severa l  ways  : (1) t h r o u g h  caus ing  ear  d a m a g e ;  (2) t h r o u g h  
c r e a t i n g  unsa fe  work ing  cond i t i ons  because  of in te r -  
ference w i t h  speech  c o m m u n i c a t i o n ,  a n d  (3) t h r o u g h  cau-  
s ing genera l  d i sab l ing  effects  n o t  d i r ec t ly  i nvo lved  w i t h  
hea r ing ,  such  as  excess ive  fa t igue,  e x t r e m e  i r r i t ab i l i ty ,  
a n d  loss of n e u r o - m u s c u l a r  c o o r d i n a t i o n  3. 

1 AuthorizedforpublieationaspaperNo.2275intheJournal Series 
of the Pennsylvania Experiment Station. This research was support- 
ed in part by the United States Air Force, under contract AF 33(616)- 
2505 monitored by Aero Medical Laboratory, Directorate of Research, 
Wright Air Development Center, Wright-Patterson Air Force Base, 
Ohio. 

H. DAvis, Ann. Otology, Rhinology and Laryngology 58 [3], 
732 (1949). - H. O. PARRACK, Noise-Causes, EIJects, Measurement, 
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F o r  severa l  years  we h a v e  used  l a b o r a t o r y  a n i m a l s  in  
s tud ies  of t he  h a r m f u l  effects  of in t ense  noise on  bod i ly  
func t i ons  o t h e r  t h a n  hear ing .  These  s tud ies  h a v e  s h o w n  
t h a t  i n t ense  noise a t  low f requencies  (140 decibels ,  
150-4800 cycles/s)  does  n o t  seem to  o v e r t a x  t h e  a n i m a l ' s  
a d a p t i v e  defense  m e c h a n i s m s K  Some l a b o r a t o r y  an imals ,  
however ,  c an  h e a r  u p  to  40 ki locycles 4. P r e s u m a b l y  t h e y  
also h a v e  m a x i m a l  s ens i t i v i t y  a t  m u c h  h i g h e r  f requencies  
t h a n  h u m a n s  whose  u p p e r  h e a r i n g  l imi t  is a b o u t  12-15 
kilocycles.  I n  v iew of this ,  i t  was  fel t  necessa ry  to  e x t e n d  
our  noise s tud ies  to  m u c h  h ighe r  f requenc ies  t h a n  were  
p rev ious ly  used.  

U n f o r t u n a t e l y ,  m o s t  of t he  ava i l ab l e  h i g h  f r e q u e n c y  
s o u n d  sources  such  as t h e  G a l t o n  whis t l e  or  va r i ous  a i r  
s i rens  c a n  gene ra t e  on ly  one f r e q u e n c y  a t  a t ime.  I n  
con t r a s t ,  t u r b o - j e t  engines,  bes ides  p r o d u c i n g  low fre- 
q u e n c y  sound ,  gene ra t e  a w i d e - b a n d  h i g h  f r e q u e n c y  spec- 
t r u m .  The  p r e s e n t  r e p o r t  deals  w i t h  t h e  des ign  a n d  
c o n s t r u c t i o n  of a h i g h  f r e q u e n c y  s o u n d  source  capab l e  of 
p r o d u c i n g  i n t ense  noise  ove r  a w i d e - b a n d  f r e q u e n c y  
s p e c t r u m .  T h e  t y p e  of noise g e n e r a t o r  des igned  is bas i -  
ca l ly  a t h e r m a l  s o u n d  source.  

I t  h a s  long b e e n  recogn ized  t h a t  a n  electr ic  arc  dis- 
cha rge  in a i r  c an  serve as a t h e r m a l  s o u n d  source.  W h e n  
such  a d i scharge  is i n t e r r u p t e d  or  m o d u l a t e d  a t  a n  aud io  
ra te ,  i t  is re fer red  to as a ' s ing ing  arc ' .  A n o t h e r  t y p e  of 
e lec t r ic  d ischarge ,  t h e  rad io  f r e q u e n c y  corona ,  c an  also 
serve  as a s o u n d  source  w h e n  i t  is m o d u l a t e d .  Due  to  i t s  
low efficiency,  a speake r  of t h i s  t y p e  was  n o t  cons ide red  
p r a c t i c a l  for  m a n y  years .  Howeve r ,  b y  1953 SIEGFRIED 
KLEIN h a d  deve loped  a new co rona  t y p e  s p e a k e r  wh ich  
he  cal led t h e  ' I o n o p h o n e  '~. I n  t he  I o n o p h o n e  t h e  sound  
is r a d i a t e d  d i rec t ly  f rom a n  aud io  m o d u l a t e d  rad io  fre- 
q u e n c y  c o r o n a  a t  t h e  a p e x  of a n  a i r  filled ho rn .  Since 
t he re  are  no  m o v i n g  m e c h a n i c a l  pa r t s ,  o n l y  a i r  molecules  
a n d  ions,  i t  was  fe l t  t h a t  t h e  I o n o p h o n e  m i g h t  p r o v e  use- 
ful for  b iocacous t i c  s tud ies  of t he  effects  of h i g h  i n t e n s i t y  
noise a t  h i g h e r  f requencies  t h a n  one  can  a t t a i n  w i t h  con-  
v e n t i o n a l  d i a p h r a g m  t y p e  speakers .  
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