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Hair iness  in Wool  in Relat ion  to B lood  P o t a s s i u m  

T h e  presence  of 2 d i s t i n c t  g roups  of h i g h  (HK)  a n d  
low (LK) p o t a s s i u m  t y p e s  in  sheep  ~ a n d  s u b s e q u e n t  f ind-  
ings  a b o u t  t h e  h i g h  a d a p t a b i l i t y  of L K  t y p e  to  dese r t i c  
cond i t ions  2,~, led us  to  i n v e s t i g a t e  t h e  d i f ferences  b e t w e e n  
these  2 t y p e s  for wool  cha rac te r i s t i c s .  L a r g e  d i f ferences  
f o u n d  b e t w e e n  these  t ypes  w i t h  r ega rd  to  t h e  n u m b e r  of 
m e d u l l a t e d  f ibres  in t he i r  wool a re  r e p o r t e d  here.  

T h e  e x p e r i m e n t  was  done  in  2 t r ia l s  in  w h i c h  40 Mar-  
war i  we the r s  of 3 -4  yea r s  of age were used.  I n  t h e  f i rs t  
t r i a l  t h e  wool samples  f rom 6 b o d y  regions  (neck, m id  
side, b r i t ch ,  wi ther ,  shou lde r  a n d  back)  of 10 w e t h e r s  
(5 L K  a n d  5 H K )  were e x a m i n e d  for m e d u l l a t i o n  d u r i n g  
2 shea r ing  seasons  (March a n d  S e p t e m b e r  1966). I n  t h e  
second t r i a l  (March 1967) wool s amples  f rom on ly  t h e  
b r i t c h  reg ion  of 30 w e t h e r s  (15 L K  a n d  15 H K )  were  
t e s t e d  for  medu l l a t i on ,  as sugges ted  b y  TURNER e t  al.4. 
T r u e  wool  f ibres  h a v e  no  m e d u l l a t i o n  whereas  h a i r y  
f ib res  a re  p a r t l y  or  who l ly  m e d u l l a t e d .  F o r  e x a m i n i n g  
t h e  occur rence  of m e d u l l a t i o n  in a r e p r e s e n t a t i v e  s a m p l e  
of f ibres  f rom se lec ted  b o d y  regions,  s t ap les  f r o m  t h e s e  
reg ions  were  c l ipped  off a n d  t h e n  c u t  t r a n s v e r s e l y  a t  t h e  
t ip ,  midd le  a n d  t h e  base.  T h e  cu t  s amples  were  m o u n t e d  
on  glass slides for  p r o j e c t i o n  on  a w h i t e  sur face  t h r o u g h  
a mic roscope  us ing  × 500 magn i f i ca t ion .  F r o m  t h e  
n u m b e r  of m e d u l l a t e d  a n d  n o n - m e d u l l a t e d  f ibres  p r e s e n t  
in  each  sample ,  t he  p e r c e n t a g e s  of t h e  2 t y p e s  were  
ca lcu la ted .  As m a n y  as 100 f ibres  were  t e s t e d  for  each  
sample .  

Resu l t s  of t h e  f i rs t  t r i a l  h a v e  s h o w n  t h a t  samples  f rom 
neck,  m id  side, b r i t ch ,  shoulder ,  w i t h e r  a n d  b a c k  regions  
f rom L K  a n i m a l s  h a d  14.0, 2.6, 20.1, 19.7, 3.9 a n d  10 .5% 
less t h e  n u m b e r  of m e d u l l a t e d  f ibres  d u r i n g  M a r c h  1966 
a n d  16.6, 20.5, 26.0, 25.7, 17.9 a n d  14 .9% less for  t h e  
co r r e spond ing  a reas  d u r i n g  S e p t e m b e r  1966 in c o m p a r i s o n  
to  s imi la r  s amples  f rom H K  an imal s .  On  t h e  average ,  
LI~ a n i m a l s  s h o w e d  16% fewer  m e d u l l a t e d  f ibres  t h a n  
H I (  for  t h e  2 s h e a r i n g  seasons.  S t a t i s t i c a l  ana lys i s  of da t a ,  
in  w h i c h  t h e  m e a n  p e r c e n t a g e  of t h e  6 regions  on  each  
a n i m a l  was  t r a n s f o r m e d  in to  a rcs in  pe rcen tage ,  showed  

T y p e s  in M a r w a r i  Sheep  

t h a t  t h e  d i f ferences  b e t w e e n  t h e  2 p o t a s s i u m  t y p e s  for  
m e d u l l a t i o n  were  h i g h l y  s ign i f i can t  ( P  < 0.01). I n  t h e  
second t r ia l ,  t h e  L K  a n i m a l s  showed  22 .3% fewer  medu l -  
l a t ed  f ibres  t h a n  H K .  T h e  d i f fe rence  b e t w e e n  L K  a n d  H K  
was found  to  be  h i g h l y  s ign i f i can t  ( P  <2 0.01), a n d  th is ,  
therefore ,  c o n f i r m e d  t he  resu l t s  of t h e  f i rs t  t r ia l .  

Blood p o t a s s i u m  types  in sheep  a re  con t ro l l ed  b y  a s ingle  
Mende l i an  gene,  H K  be ing  recess ive  ~. Since L K  a n i m a l s  
are b o t h  h e t e r o z y g o u s  a n d  h o m o z y g o u s  whereas  H K  are 
on ly  h o m o z y g o u s  recessive,  h o m o z y g o u s  L K  shou ld  h a v e  
fewer  m e d u l l a t e d  f ibres  in t h e  wool t h a n  t he  c o m b i n e d  
s tock  of h e t e r o z y g o u s  a n d  h o m o z y g o u s  used  in t h i s  s tudy .  
Therefore ,  t h e  b r e e d i n g  of L K  sheep  a n d  s u b s e q u e n t  
cul l ing  of H K  segrega t ing  f rom L K  X L K  m a t i n g  in each  
g e n e r a t i o n  s h o u l d  r e su l t  in  ra i s ing  flocks y ie ld ing  t r u e  
wool fibres. These  resul ts ,  the re fore ,  m a y  h a v e  i m m e d i a t e  
a p p l i c a t i o n  for  t h e  r a p i d  i m p r o v e m e n t  of wool in  m o s t  
deve lop ing  coun t r i e s  w h e r e  sheep  a re  la rge ly  of h a i r y  
type .  

Zusammen]assung. Schafe  m i t  ge r ingem K a l i u m g e h a l t  
im  B l u t  h a b e n  a n  m e h r e r e n  K6rpe r s t e l l en  weniger  m a r k -  
ha l t i ge  H a a r e  Ms T ie re  m i t  h 6 h e r e m  I ( -Geha l t .  

G. C. TANEJA 

Division o / A  nimal Studies, Central Arid Zone 
Reseamh Institute, Jodhpur (India), 
15 January 1968. 

1 G. C. TANEJA and P. K. GHosg, Ind. J. exp. Biol. 3, 166 (1965). 
G. C. T~.NEJA, Experientia 23, 645 (1967). 
G. C. TANEJA, g.  M. FULADI and R. K. ABICHANDANI, Ind. J. exp. 
Biol. Z, 125 (1967). 
ttEL~S NEWTOS TURNER, R. H. HAYMAN, J. IL RICHES, N. F. 
ROBERT and L. T. WILSON, C.S.I.R.O. Divisional Rep. No. g 
(1953). 

5 G. C. TANEJA, Experientia 23, 273 (1967). 

E v o k e d  R e s p o n s e s  and N e u r o n a l  Act iv i ty  in the  Lateral  Geniculate  t 

M a n y  s tud ies  of c e n t r a l  s enso ry  processes  h a v e  been  
b a s e d  on  record ings  of t he  gross e v o k e d  response .  Since 
senso ry  i n f o r m a t i o n  is ca r r i ed  b y  n e u r o n a l  e l e m e n t s  a n d  
s ince t h e  r e l a t ions  b e t w e e n  t h e  gross  r e sponse  a n d  t h e  
n e u r o n a l  r e sponse  a re  poor ly  unde r s t ood ,  some  d o u b t s  
h a v e  been  expressed  w i t h  r ega rd  to  t h e  v a l u e  of t he  gross 
response  as a n  i n d i c a t o r  of m e a n i n g f u l  sensory  inpu t .  
R e c e n t  s tud ies  of t h e  v i sua l  evoked  response  h a v e  indi-  
c a t ed  t he  ex i s tence  of some re l a t ions  b e t w e e n  t h e  gross 
a n d  n e u r o n a l  responses  ~-5, b u t  our  knowledge  of t he  
n a t u r e  of these  re la t ions  r en l a ins  incomple te .  T h e  pu rpose  
of t h e  i nves t i ga t i ons  descr ibed  in th i s  r e p o r t  h a s  b e e n  to  
d e t e r m i n e  t he  t i m e  a n d  p h a s e  r e l a t ions  b e t w e e n  t h e  gross 
a n d  n e u r o n a l  responses ,  in t h e  l a t e ra l  gen icu la te  body .  

Materials and methods. Mult ip le  mic roe lec t rodes  m a d e  
of p l a t i n u m - i r i d i u m  wire,  s h a r p e n e d  e lec t ro l i t i ca l ly  to  
d i a m e t e r s  of f r o m  1-5  /, a n d  i n s u l a t e d  w i t h  glass ~, were  
s t e r eo t ax i ca l l y  i m p l a n t e d  in t h e  b r a i n  of cats ,  u n d e r  
b a r b i t u r a t e  anes thes i a .  I n  some an imals ,  t h e  e x p e r i m e n t s  
were  c o n d u c t e d  u n d e r  b a r b i t u r a t e  anes thes ia .  O t h e r  

a n i m a l s  were  a l lowed to  recover ,  were  m a i n t a i n e d  for  
pe r iods  of 2 -8  weeks,  a n d  t h e  n e u r o n a l  a c t i v i t y  was  
s t ud i ed  in  wakefu lness ,  i n  t h e  u n a n e s t h e t i z e d ,  un re -  
s t r a i n e d  s ta te .  

The  t e c h n i q u e  Ior  t h e  s i m u l t a n e o u s  i m p l a n t a t i o n  of 
severa l  nf ic roe lec t rodes  was  desc r ibed  e l sewhereL  On ly  
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the  s t imula t ing ,  recording and  c o m p u t i n g  devices  will be 
men t ioned  here. 

S t imula t ion  was pe r fo rmed  wi th  brief  f lashes of l ight  
gene ra ted  by  a 'Grass '  pho tos t imu la to r .  The flash pro- 
ducing  e lement  was  se t  2 feet  f rom the  an imal ' s  eyes. All 
s t imula t ion  was  conduc ted  in darkness .  The  neurona l  
spikes were  recorded  t h rough  special  ampl i f iers  wi th  
a d e q u a t e  i n p u t  impedance  and  low grid currentS;  by  
using app ropr i a t e  f i l ter ing circuits,  i t  was possible  to  
separa te ,  when  desired, t he  gross and  the  neurona l  re- 
sponses.  The o u t p u t  of t he  ampli f iers  was  recorded  on  
magne t ic  t a p e  and  p e r t i n e n t  d a t a  were  ana lysed  sub- 
sequent ly .  P e r m a n e n t  t racings,  on paper ,  were  m a d e  b y  
means  of a 'Honeywe l l  Vis icorder '  osci l lograph.  E a c h  
microe lec t rode  could d e t ec t  t he  ac t iv i ty  of several  neu rons  
or  groups  of  neurons  and,  accordingly,  r ecorded  spike  
discharges  of several  ampl i tudes .  The  d i f fe ren t  amp l i t udes  

were s epa ra t ed  b y  means  of a pulse  he igh t  ana lyze r  9 a n d  
the i r  n u m b e r  and  d i s t r ibu t ion  gave,  a t  any  t ime  a f te r  t he  
s t imulus ,  an ind ica t ion  of the  n u m b e r  of ac t ive  neu rons  
and  the  d i s t r ibu t ion  of neurona l  a c t i v i t y  wi th in  t h e  ter r i -  
t o r y  su rveyed  by  the  mieroe lec t rodes  (Figure  1). The  
average  gross evoked  response,  its average  f irs t  de r iva t ive  
( the ra te  of change  of a m p l i t u d e  wi th  r e spec t  to  t ime),  t he  
t ime  h i s tog ram (the p robab i l i t y  of occurrence)  and  the  
f r equency  of d ischarge  (spikes /uni t  t ime)  of t he  neu rona l  
response,  in one  or several  a m p l i t u d e  categories,  were  
o b t a i n e d  b y  m e a n s  of digi tal  a n d  analog  compu te r s .  
Loca t ion  of recording  po in t s  was  checked  b y  b ra in  sec t ion  
and  his tologic  examina t ion .  

Results. The  resu l t s  ind ica te  t h a t  t h e r e  are  de f in i t e  
re la t ions ,  in t ime  a n d  in phase ,  b e t w e e n  t h e  gross  evoked  
response  a n d  t h e  a c c o m p a n y i n g  neurona l  ac t iv i ty .  The  
m a j o r i t y  of t he  neu rons  in t he  t e r r i t o r y  s u r v e y e d  b y  t h e  
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Fig. 1. Original recordings of evoked responses, obtained, simul- 
taneously, by means of 3 microelectrodes (A, B, C), from the lateral 
geniculate body of the unanesthetized, unrestrained cat, by stimula- 
tion with brief flashes of light (S). Microelectrode A records both the 
gross evoked response and the neuronal response; microelectrodes 
B and C record only the neuronal response. Tracing D shows the 
same evoked response as A, after the neuronal spikes have been 
filtered out and only the gross response remains. Tracing E shows 
the first derivative (dV/dt) of D, obtained by means of an analog 
computer. The tracings 10-60 represent the 6 ranges of amplitude 
into which the spikes shown in tracing A have been distributed by 
the pulse height analyzer: 10 = 10-20 ~V; 20 = 20-30 /zV etc., 
10 up = all the spikes above 10 ttV, lumped together. The points 
marked 'X'  show the increased neuronal discharge on line '10 up', 
corresponding to the negative peaks of dV]dt, on tracing E. During 
the first 50-70 msec of the response, neuronal spikes appear in all 
amplitude ranges, indicating neuronal activity in the whole territory 
surveyed by microelectrode A. After that time, spikes appear mostly 
in the lower amplitude ranges, indicating that activity occurs at a 
longer distance from the tip of microelectrode A. Distance between 
microelectrodes: A-B = 230 I% B-C = 230/~. 

100 msec 

___.__2 

Fig. 2. Relations between gross evoked response and the response of a 
single neuron. Average evoked response (A), its average first deriva- 
tive (B), average frequency of discharge of a single neuron (C) and 
time histogram of the spikes in the discharge (D) obtained, from 
158 responses, by means of digital and analog computers and printed 
by an X-Y plotter. Note that the highest average frequency of dis- 
charge and the greatest probability of occurrence of neuronal spikes 
correspond to the highest negative peak of the average first derivative 
(the steepest negative slope) of the average gross response. 

a M. VEaZEANO and K. NEclsm, J. gen. PhysioL 43, 177 [1960). 
0 M. VEaZEAUO, M. LAUFER, P. SP~An and S. MeDosALD, Actual. 

NeurophysioL 6, 223 (1965). 
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microelectrode, including those which are closest to its tip, 
discharge in 2-3 successive bursts, within 60-70 msec 
after the stimulus. The probability of occurrence of 
neuronal discharge is maximum at  the times which corre- 
spond to the highest negative values of the first derivative 
(the steepest negative slopcs) of the gross response. This 
is illustrated in Figure 1. Tracing D shows a single gross 
evoked response, obtained from an unanesthetized, un- 
restrained, animal, and tracing E shows its first deriva- 
tive. The tracing marked '10 up'  shows all the spikes in 
the corresponding neuronal response, whose ampli tude 
was above 10 F,V. At the points marked 'X ' ,  i t  can be seen 
that  the highest concentration of spikes corresponds to 
the negative peaks of the first derivative of the gross 
response. In the later part  of the response, from 70 to 
125 msec after the stimulus, much of the neuronal dis- 
charge occurs further away from the tip of the micro- 
electrode (tracings 10, 20, 30), and the correspondence 
between the highest probability of discharge and the 
negative slopes of the gross response is not as consistent 
as it is in the early part  of the response. 

Discussion. A question arises as to whether the con- 
centration of neuronal spikes, at  the times which corre- 
spond to the steepest negative slopes of the gross response, 
is due to an increase in the number of neurons discharging 
at those times or to an increase in the frequency of dis- 
charge of the neurons involved, or to both. By separating 
the spikes according to amplitude it  can be seen (Figure 1) 
that ,  during the times at  which the negative slope in the 
gross response is steepest, a higher concentration of spikes 
occurs in all amplitude ranges, indicating tha t  more 
neurons are active at  those times. When the act ivi ty  of a 
single neuron is studied it is found tha t  both the proba- 
bil i ty of discharge as well as the frequency of discharge of 
tha t  particular neuron, are greatest at  the times which 
correspond to the steepest negative slope of the gross 
response. This is shown in Figure 2, in which A is the 
average gross evoked response, 13 is its first derivat ive 

and C and D are the frequency of discharge and the t ime 
histogram corresponding to the act ivi ty  of a single neuron 
in the neuronal response. For this single neuron, Hie 
greatest probabili ty of discharge as well as the highest 
frequency of discharge occur at  the times a t  which the 
negative peaks of the first derivative of the gross response 
are highest. 

I t  can therefore be concluded that,  in the early part  of 
the response, both the number of active neurons and their 
frequency of discharge are highest when the negative slope 
of the gross response is steepest x% 

Rdsumd. I1 a paru int6ressant de pr6ciser les relations 
de temps et de phase entre la r6ponse 6voqu6e massive et  
la r6ponse des neurones du corps genouill6 lat6ral. Des 
micro616ctrodes ont 6t6 implant6es darts le corps genouill6 
lat6ral du chat et des r6ponses ont 6t6 6voqu6es par 
stimulation visuelle. On a pu d6montrer que la pro- 
babilit6 aussi bien que la fr6quence de la d6charge neuro- 
nique varient  en raison de la premiere d6riv6e de la 
r6ponse massive ~ ondes lentes. 
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Selective Blockade by Mephentermine of Reserpine-Induced Serotonin Depletion 

Previous reports have shown tha t  the concurrent admin- 
istration of reserpine (1 mg/kg) and mephentermine 
(1 mg/kg) produces behavioral excitation in rabbits and 
dogs 1,2. The excitation produced in rabbits lasts about  
30 min 1. No stimulation occurs when either drug is given 
separately. The pharmacological data  indicate the stimu- 
lation induced by the drug combination is central in 
origin and depends on the presence of brain biogenic 
amines 1. 

The present biochemical s tudy was undertaken to 
determine whether mephentermine might  hasten the 
release by reserpine of brain norepinephrine and serotonin, 
thereby, increasing the concentration of 'free'  neurohumor 
tha t  may excite neurons. The results were unexpected and 
suggest that  the excitation caused by the combined 
administration of reserpine and mephentermine is pro- 
duced by the selective release of brain norepinephrine. To 
our knowledge, this is the first demonstration that  a 
sympathomimetic  amine will inhibit the release of brain 
serotonin caused by reserpine and leave unaffected the 
release of brain norepinephrine. 

In this study behavioral excitation was produced in 
rabbits by giving i.v. 1 mg/kg of reserpine phosphate 
followed 7 rain later by 1 mg/kg of mephentermine 

(Wyamine). One group of rabbits was sacrificed 20 min 
after the drug combination. These animals were hyper- 
active. A second group was killed 40 rain after the injec- 
tions; these rabbits were previously hyperactive, but  
were calm at  the t ime of sacrifice. A third group of rabbits 
was pretreated with 100 mg/kg of iproniazid 24 and 2 h 
before the drug combination (reserpine and mephenter- 
mine) was given and sacrificed 1 h after the drug combi- 
nation; these animals were hyperact ive throughout  the 
period of observation. Iproniazid alone does not  cause 
hyperactivity,  but  i t  is known to prolong the stimulation 
studied herein L 

Control experiments consisted of the following: one 
group of rabbits was given 2 injections of saline, a second 
group was given reserpine and saline, and the third group 
was administered saline and mephentermine. The injec- 
tions were given 7 rain apart  and the animals killed 20 
and 40 min after the 2 injections (Figures 1 and 2) by a 

1 R. P. WHITE, D. P. COBB, G. R. BREESE and C. B. NASH, Int. 
J. Ncuropharmac. 5, 143 (1966). 

2 R. P. WroTe, Archs int. Pharmacodyn. ThOr. 16Z, 133 (1966). 


