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s c h w a c h  war,  u m  eine b e s t i m m t e  R h e o t a x i s  zu erzeugen,  
e r s che in t  es r icht ig ,  die T e m p e r a t u r  als die wich t igs t e  
Va r i ab l e  u n d  folglich das  V e r h a l t e n  der  Tiere bei  N a c h t  
als eine T h e r m o t a x i s  zu b e t r a c h t e n .  

Der  B e f u n d  g ib t  Anlass  zu fo lgenden  B e t r a c h t u n g e n :  

1. Die Ta t s ache ,  dass  die Jung f i s che  n iemals  au f  L ich t -  
reize, woh l  a b e r  auf  T e m p e r a t u r u n t e r s c h i e d e  reagieren ,  
weis t  d a r a u f  h in ,  dass  s ich  die P h o t o t a x i s  bei  diesen 
H 6 h l e n t i e r e n  in  de r  On togenese  sp/ i ter  zu e n t w i c k e l n  
s che in t  als die T h e r m o t a x i s  2. 2. D a  eine T h e r m o t a x i s  de r  
j u n g e n  Tiere  n u r  bei  N a c h t  zu b e o b a c h t e n  war ,  e r s che in t  
es m6gl ich,  dass  diese R e a k t i o n  in V e r b i n d u n g  s t e h t  m i t  
Tag-  u n d  N a c h t r h y t h m e n .  3. Dass  die Jung f i s che  im 
Tages l i ch t  n i c h t  p h o t o n e g a t i v  s ind,  d i i r f te  a u c h  m i t  de r  
F u t t e r s u c h e  z u s a m m e n h ~ n g e n .  Die F u t t e r m e n g e  is t  be i  
den  b e l e u c h t e t e n  Zonen  w a h r s c h e i n l i c h  gr6sser  als in den  
dunk le ren .  E i n  Ahnl icher  K o n f l i k t  zwischen  L i c h t r e a k t i o n  
u n d  F u t t e r s u c h e n  is t  s chon  yon  a n d e r e n  B l i n d f i s c h a r t e n  
b e k a n n t  3, u n d  dieses V e r h a l t e n  w/ire bei  J u n g f i s c h e n  u m  
so ehe r  zu v e r s t e h e n ,  als m a n  es h i e r  m i t  w a c h s e n d e n  
u n d  s o m i t  r e l a t i v  viel  f r essenden  T ie ren  zu t u n  ha t .  
4. Die  L i ch t i nd i f f e r enz  de r  j u n g e n  Caecobarbus muss  als 
e in  E i n w a n d  gegen die pos tu l i e r t e  b iologische B e d e u t u n g  
de r  n e g a t i v e n  P h o t o t a x i s  bei  den  H 6 h l e n f i s c h e n  ~ be- 
t r a c h t e t  werden ,  d e n n  diese L i c h t r e a k t i o n  feh l t  ge rade  
d a n n ,  w e n n  sie a m  v o r t e i l h a f t e s t e n  w~Lre. 

Wit danken dem Institut fiir wissenschaftliche Untersuehungen 
in Zentralafrika (I.R.S.A.C.) herzlieh fiir die ErmSgliehung dieser 
Beobaehtungen. 

G. THINES* 

Universitiit Ldwen (Belgien), 2 . . l u l l  7958. 

Rdsurnd 
L ' o b s e r v a t i o n  de la p h o t o t a x i e  e t  de la t h e r m o t a x i e  du  

poisson  aveugle  Caecobarbus geertsi Blgr  (Cyprinidae)  dans  
son  e n v i r o n n e m e n t  n a t u r e l  m o n t r e  qu ' i l  exis te  ce r t a ines  
diff6rences e n t r e  les r6ac t ions  des formes  j eunes  e t  
celles des fo rmes  plus  ~g6es. Observ6es  p e n d a n t  le j o u r  
sur  le g r a d i e n t  d ' 6 c l a i r e m e n t  s i tu6 X l ' e n t r f e  de  la g ro t t e  
occup6e p a r  les poissons,  les formes  j eunes  r e s t e n t  indiff6-  
r en t e s  ~ l ' e x c i t a t i o n  de la lumi~re  solaire, t a n d i s  que  les 
formes  plus  Ag6es m a n i f e s t e n t  une  p h o t o t a x i e  n f g a t i v e  
lorsque  l ' 6 c l a i r emen t  a t t e i n t  e n v i r o n  8 ix. Observ6s  la  
nu i t ,  tous  les poissons  de la  p o p u l a t i o n  6 tud i fe ,  que l  que  
soi t  leur  degr6 de d 6 v e l o p p e m e n t ,  se m a i n t i e n n e n t  
l ' i n t6 r i eu r  d ' u n e  zone t h e r m i q u e  d e n t  le m i n i m u m  se 
s i tue  en t r e  22,8 ° e t  21,8 ° C. Quelques  h y p o t h e s e s  s e n t  
propos6es  p o u r  t e n t e r  d ' e x p l i q u e r  ces ph6nom~nes .  

2 Bei 3 Monate alten Anoptichthys ]ordani fand t{XHLING, dass 
diese jungen Fisehe wesentlieh sehleehter auf Lichtreize reagierten 
als adulte Tiere der gleiehen Art. J. KXHLIN~, Dissert. (KSln 1957). 
Noeh unverSffentlicht. 

3 F. ANGEL, Bull. Mus. Hist. Nat. Paris, 2e s6rie, 21 [1], 56 (1949). 
-- BRIDGES, Anita. Kingd. 46 [4], 82, 87 (1943). 

4 C. M. BREDER, JR. und P. RASQUIN, Bull. Amer. Mus. Nat. Hist. 
89, 328 (1947). - G. THINES, Ann. Soc. zool. Belg. 85, I, 35 (1954). 

* Chercheur qualifi6 F.N.R.S. Charg6 de mission de I'I.R.S.A.C. 

B i o t i n  D e f i c i e n c y  i n  t h e  H a m s t e r  

B i o t i n  def ic iency ha s  been  p r o d u c e d  in va r ious  l abora -  
t o r y  a n i m a l s  b y  t h e  i n c o r p o r a t i o n  of egg w h i t e  in to  t he  
diet .  A m o n g  t h e  def ic iency  s y m p t o m s  descr ibed  for  t h e  
r a t  (SULLIVAN a n d  NICHOLLS 1) a n d  t h e  mouse  (WILSON 

1 ~I. SULLIVAN and J. NICHOLLS, Arch. Derm. Syph. N.Y. 45, 
295 (1942). 

et al. 2) are alopecia,  a ch romot r i ch i a ,  d e r m a t i t i s  a n d  re- 
t a r d e d  g rowth .  The  d a t a  on  t h e  b i o t i n  r e q u i r e m e n t  of 
t he  h a m s t e r  are inconclus ive .  ScnwiEIGtgRT 8 a n d  HAMIL- 
TON a n d  HOGAN 4 were u n a b l e  to  e s t ab l i sh  a def in i t e  need.  
COOP~R.XIAN et aLL e m p l o y i n g  a d ie t  l ack ing  in b io t in ,  
obse rved  r e t a r d e d  g r o w t h  a n d  d e r m a t i t i s  w h i c h  were 
a l l ev i a t ed  fol lowing a d m i n i s t r a t i o n  of 1 m i c r o g r a m  of 
b io t in  dai ly .  

I n  a n  i n v e s t i g a t i o n  of t he  r e l a t i onsh ip  b e t w e e n  t he  
i n t e g u m e n t  a n d  t h e  d i s t r i b u t i o n  of a n  ec toparas i t e ,  
Demodex sp., of t h e  go lden  h a m s t e r ,  Mesocricetus auratus, 
a n  a t t e m p t  was m a d e  to a l t e r  t he  e n v i r o n m e n t  of t he  
p a r a s i t e  b y  p r o d u c i n g  a b io t in  deficiency.  R e p o r t e d  here  
are  t h e  effects of t he  def ic iency in t h e  h a m s t e r  w i t h  em- 
phas i s  on  those  w h i c h  p e r t a i n  to  t he  sk in  a n d  ha i r .  

Table L--Composition of diets given in grains of dry ingredients and 
cubic centimeters of liquid ingredients 

DIET 

Vitamin- tes t  casein 
Egg white  
Cornstarch (Argo) 
Crisco 
Corn oil (Mazola). 
Cod liver oil 
Powdered brewer's yeast  (GBI) 
Salt mixture  USP XII ,  No. 2 (GBI) . . 
Sulfaguanidine.  

7.5 
40.0 
21-3 
15-0 

3-0 
1-5 
6.0 
5"2 
0.5 

IC 

30.0 
0.0 

29.0 
20.0 

4.0 
2-0 
8"0 
7"0 
0.0 

Experimental.  Two die ts  were e m p l o y e d  (Table  I) : t e s t  
d i e t  I s u p p l e m e n t e d  w i t h  su l f aguan id ine  a n d  c o n t a i n i n g  
40% egg whi te ,  a n d  con t ro l  d i e t  IC lack ing  these  ingre-  
d ien ts .  All  an ima l s  were  t r o m  l i t t e rs  of t h e  t h i r t e e n t h  to  
f i f t e en th  gene ra t i ons  of b r o t h e r - s i s t e r  ma t ings .  72 h a m -  
s te rs  were  i so la ted  a n d  w e a n e d  a t  18 days  of age o n  t e s t  
d i e t  I ava i l ab le  ad  l i b i t u m ;  s imi la r ly  33 l i t t e r m a t e s  were  
i n t r o d u c e d  a n d  m a i n t a i n e d  on  con t ro l  d ie t  IC. D u r i n g  
d e v e l o p m e n t  of the  def ic iency va r ious  areas  of t i le  d o r s u m  
were  p lucked  to  obse rve  t h e  effects  on  h a i r  g r o w t h ;  
b iopsies  were t a k e n  f r e q u e n t l y  for h is to logica l  e x a m i n a -  
t ion.  I n  o rde r  to  e s t ab l i sh  t he  p resence  of a t r ue  b i o t i n  
def ic iency an ima l s  e x h i b i t i n g  e x t r e m e  s y m p t o m s  rece ived  
da i ly  i n t r a p e r i t o n e a l  in j ec t ions  of 4 m i c r o g r a m s  of b i o t i n  
whi le  be ing  m a i n t a i n e d  on  t h e  t e s t  diet .  

Results. The  d e v e l o p m e n t  of t he  def ic iency  is s u m m a -  
r ized in T a b l e  1I. T h e  t e s t  d i e t  appea r s  to  al low for r ap id  
dep le t ion  of b i o t i n  s tores  so t h a t  b y  6 weeks  e x t r e m e  
def ic iency  is a p p a r e n t .  The  gain  in  w e i g h t  b y  th i s  t ime  
is less t h a n  ha l f  of t h a t  Of con t ro l  an ima l s .  The  an ima l s  
are  s c r a w n y  a n d  e x h i b i t  t he  cha rac t e r i s t i c  k a n g a r o o  
s tance .  O t h e r  s y m p t o m s  of a d v a n c e d  def ic iency  inc lude  
ne rvousnes s  a n d  i r r i t ab i l i ty ,  j e r k y  m o v e m e n t s  a n d  a t end-  
ency  to d r ag  t h e  h i n d  legs. The  skin  is d r y  a n d  scaly.  The  
nose a n d  m o u t h  a re  swol len a n d  t he  eyes are usua l ly  
sealed s h u t  w i t h  i nc rus t a t i ons .  A l t h o u g h  t he  an ima l s  are 
a l m o s t  en t i r e ly  hair less ,  t u f t s  or  p a t c h e s  of s h o r t  ha i r s  
m a y  be  s c a t t e r e d  over  t h e  dorsum.  I n d i v i d u a l  t u f t s  per-  
s is t  for  a s h o r t  t ime ,  e longa t ing  a t  t he  n o r m a l  r a t e  of 

o j .  \V. WILSON, E. H. LEDUC, and D. H.V~TINSTON, J. Nutr. 38, 
73 (1949). 

8 B. S. SCHWEIGERT, Vitam. and Horm. 6, 55 (1943). 
4 j .  W. HAblILTON and A. G. HO~AN, J. Nutr. 27, 213 (1944). 
5 j .  M. COOPERMAN, H. A. WAISMAN, and C. A. ELVEHJEM, Prec. 

Soc. exp. Biol, N. Y. 5 °, 250 (1943). 



[15. X. 1958] Kurze Mitteilungen - Brief Reports 383 

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 
Illstitutcs of ltcalth, Public llealth Service. 

] [. I{AUCI[ a n d  W. I3. NUTTING 

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  
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