
 

 

 

 

STZ- Induced Diabetes Model –  Protocol  

 

OVERALL DESIGN  

 Adul t  ma le  Sprague -Dawley  ra ts  are  f i rs t  assayed fo r  the i r  paw -
wi thdrawa l  th resho lds  fo l low ing  s tandard  mechan ica l  s t imula t ion  (von  Frey  
ha i rs ) .   The an ima ls  then  rece ive  in jec t ions  o f  s t rep tozotoc in  to  induce 
insu l in -dependent  d iabetes  mel l i tus .   Th is  cond i t ion  i s  conf i rmed by  assay  o f  
b lood g lucose leve ls .   Once the  cond i t ion  is  con f i rmed,  the  an ima ls ʼ  paw 
wi thdrawa l  th resho lds  are  re -determ ined,  and on ly  an ima ls  w i th  s ign i f ican t  
decreases  in  w i thdrawa l  th resho ld  compared to  the i r  p re -d iabetes  leve l  are  
examined fur ther .  

In  th is  par t icu la r  s tudy ,  an ima ls  to  be tes ted  fur ther  wi l l  be  randomly  
ass igned to  one o f  5 groups :   th ree tes t  compound groups  (each  rece iv ing  
one o f  th ree  doses) ,  veh ic le  on ly ,  and pos i t ive  con t ro l  (gabapent in ) .   In i t ia l  
sample  s ize  wi l l  be  12/group ,  w i th  f ina l  g roup  s izes  o f  a t  leas t  10 .   Each  
an ima l  w i l l  be  dosed f i ve  t imes ,  once da i ly  jus t  p r io r  to  tes t ing .   The behav ior  
tes t  assays  the  sensory  response o f  the  an ima ls  to  mechan ica l  s t imula t ion  
(paw w i thdrawa l  th resho ld ) ,  wh ich  w i l l  then  be compared to  the  an ima ls ʼ  p re -
d iabetes  leve l  and to  the i r  pos t -d iabetes /p re -drug leve l  o f  th resho ld  
s t imula t ion .  

 

ANIMALS  

 The ra ts  to  be  used in  th is  s tudy  (ma le  Sprague -Dawley ,  250gbw –  
300gbw)  w i l l  be  ordered f rom a  commerc ia l  supp l ie r  and housed in  a  USDA -
approved labora tory .   A l l  hous ing ,  surg ica l ,  and  behav ior  tes t ing  fac i l i t ies ,  as  
wel l  as  the  surg ica l  and behav ior  tes t ing  p rocedures  themselves ,  have been 
approved by  the  re levant  Ins t i tu t iona l  An ima l  Care  and Use Commit tees .  

The to ta l  number  o f  an ima ls  to  be  used in  th is  s tudy  (12 /group  x  5  groups  =  
60 )  a re  based on  p rev ious  f ind ings  in  th is  labora tory  in  wh ich  s ta t is t ica l ly  
s ign i f i can t  d i f fe rences  between exper imenta l  and con t ro l  g roups  have been 
found w i th  sample  s izes  o f  10  -  12.   Sta t is t ica l  ana lys is  based on  an  e f fec t  
s ize  of  0 .4  and a  s tandard  dev ia t ion  o f  0 .5  requ i res  a  sample  s ize  o f  10  
sub jec ts  per  g roup  fo r  a  0 .80  leve l  o f  power .  

 



TEST COMPOUNDS  

 Al l  tes t  compounds  w i l l  be  supp l ied  by  COMPANY ,  p lus  ins t ruc t ions  fo r  
the i r  sa fe  hand l ing  and s torage.   Ins t ruc t ions  fo r  p repar ing  the  tes t  
compounds  in  veh ic le  w i l l  a lso  be furn ished by  COMPANY ,  a long w i th  the  
veh ic le  i tse l f  i f  the  la t te r  is  no t  commerc ia l ly  ava i lab le .   COMPANY  wi l l  a lso  
determ ine the dosages  a t  wh ich  the  tes t  compounds  w i l l  be  admin is tered .   
The pos i t ive  con t ro l  (gabapent in )  dose w i l l  be  100 mg/kg .   At  the  end o f  th is  
s tudy  any  remain ing  tes t  compound w i l l  be  re turned by  NDI  to  COMPANY .  

 Route  o f  admin is t ra t ion  w i l l  be  ora l  gavage  fo r  a l l  compounds ,  as  we l l  
as  fo r  veh ic le -on ly  and gabapent in .  

 

INDUCTION OF DIABETES  

 Animals  w i l l  be  in jec ted  w i th  s t rep tozotoc in ,  d isso lved in  0 .9% sod ium 
ch lor ide ,  tw ice  on  success ive  days  (75  mg/kg  each day ,  i .p . ) .   B lood g lucose 
leve l  is  assayed a t  one  week pos t - in jec t ion ,  f rom samples  taken f rom the  ta i l  
ve in ,  us ing  s tandard  tes t  s t r ips  and co lor imeter .   On ly  an ima ls  w i th  a  b lood 
g lucose leve l  ≥  15 mM w i l l  be  cons idered d iabet ic .    

 

BEHAVIOR TESTING  

 Behav iora l  tes t ing  w i l l  occur  th ree t imes :   (1 )  a t  base l ine  (p re -
d iabetes ) ,  (2 )  p re - t rea tment  (pos t -d iabetes ) ,  and (3 )  pos t - t rea tment  w i th  the  
tes t  compound.  

For  a l l  behav ior  tes t ing ,  an ima ls  w i l l  be  re t r ieved f rom the co lony  room and 
hab i tua ted  to  a  30  x  30  x  30 -cm P lex ig las  tes t  chamber  on  top  o f  a  mesh 
screen fo r  15  m in .   The s ize  o f  the  chamber  a l lows  fo r  f ree  movement  o f  the  
an ima l  and the  mesh screen a l lows  fo r  app l ica t ion  o f  ca l ib ra ted  von  Frey  
monof i laments  to  the  p lan ta r  sur face o f  each  h indpaw.    

Mechan ica l  w i thdrawa l  th resho ld .   The an ima ls  a re  tes ted  to  determ ine 
mechan ica l  paw w i thdrawa l  th resho ld  us ing  the  up /down techn ique (D ixon ,  
1980;  c f .  Fuchs  e t  a l . ,  1999) .   The fo rce  app l ied  to  each  paw by  the  
monof i laments  w i l l  range f rom 4  mN to  217  mN.  The mechan ica l  w i thdrawa l  
th resho ld  is  ca lcu la ted  by averag ing  across  3  t r ia ls  (15  m in  per  t r ia l )  o f  the  
tes t  sess ion .   For  each  t r ia l ,  the  50% w i thdrawa l  th resho ld  w i l l  be  ca lcu la ted  
us ing  the  fo l low ing  fo rmula :   [X t h ] l o g  = [vFr ] l o g  + ky  where  [vFr ]  is  the  fo rce  o f  
the  las t  von  Frey  used,  k  =  0 .2268 wh ich  is  the  average in te rva l  ( in  log  un i ts )  
between the  von  Frey  monof i laments ,  and y  is  a  va lue tha t  depends  upon the  
pat tern  o f  w i thdrawa l  responses .  

Fol low ing  induc t ion  o f  d iabetes  (see Des ign ,  above) ,  on ly  an ima ls  tha t  have 
at  leas t  a  25% decrease in  w i thdrawa l  th resho ld  compared to  base l ine  w i l l  
rece ive  a  tes t  compound.   These an ima ls  w i l l  be  randomly  ass igned to  one o f  



the  5  groups  descr ibed above,  and t rea ted  w i th  one dose o f  one tes t  
compound ,  veh ic le ,  o r  gabapent in .   Pos t - t rea tment  tes t ing  o f  mechan ica l  paw 
wi thdrawa l  th resho ld  w i l l  be  per fo rmed 30  m in  fo l low ing  dos ing .  

 

STATISTICAL ANALYSES  

  Paw w i thdrawa l  th resho lds  a t  a l l  four  tes t ing  t ime po in ts  w i l l  be  
sub jec ted  to  a  repeated -measures  ANOVA w i th  Group as  the  ma in  fac tor ,  
fo l lowed by  pos t -hoc w i th in -group  compar isons  o f  the  four  tes t ing  t ime po in ts  
us ing  F ischer ʼs  HSD tes t .   The resu l ts  w i l l  be  p resented  graph ica l ly  as  group  
means  p lus -or -minus  s tandard  er ror .   A tes t  compound  tha t  reduces  
mechan ica l  hypera lges ia  a t  e i ther  o f  the  two pos t - t rea tment  t imes  should  be  
s ign i f i can t ly  d i f fe ren t  f rom pos t -d iabetes /p re - t rea tment  tes t ing .   A  tes t  
compound tha t  comple te ly  reverses  d iabetes - induced mechan ica l  
hypera lges ia  shou ld  not  be  s ign i f ican t ly  d i f fe ren t  f rom base l ine .  
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