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Warfarin p resen ts  a completely new approach 
to the control of commensal roden ts .  It w as  dis* 
covered by Link and h is  s tu d e n ts  (3,4) who la ter  
recogn ized  i ts  roden tic ida l  p o te n t ia l i t i e s  (5). The 
m ateria l is  ac tua lly  3-(»i-a c e t o n y 1 b e n z y l)-4- 
hydroxycoumarin. It w as known for some time as  
compound 42 or W.A.R.F.-42. Under these  names it 
r ece ived  experim ental reg is tra t ion  and w as te s te d  
ra the r  ex tens ive ly .  In June  1950, i t  w as reg is te red  
for general use ,  and in the sam e month a common 
name, warfarin , w as  adopted for it. T h is  paper 
at tem pts  to portray our p resen t knowledge of how 
th is  new material f its  into the over-all picture of 
r a t  control.

Warfarin ac ts  by inhibiting the formulation of 
prothrombin and by ca u s in g  cap illary  damage. Both 
ac t io n s  favor the production of hemorrhage, and 
an im als  k illed  by warfarin  die from blood lo ss  and 
shock .  B leeding may occur in any part of the body. 
The d is tribution  apparently  is  determined largely 
by chance ,  and very minor trauma which under 
ordinary c ircum stances  would be harm less .  In ra ts ,  
hemorrhages are observed  beneath  the sk in ,  in 
m usc le  se p ta ,  within m usc le s ,  in the in te s t in e s ,  
in the lungs, or re troper itonea l ly .  Any one animal 
usua lly  show s hemorrhage at a s ing le  point or, a t  
m ost ,  a t  a few po in ts .  B e ca u se  of the b leeding, 
an im als  po isoned  by warfarin gradually develop 
pallo r  and w e a k n e s s .  A few of them show external 
b leed ing , but in most of them the ac tua l  hemor­
rhage is  not apparent.

Warfarin differs from all  p rev ious su c c e ss fu l  
roden tic ides  in tha t i t  must be consumed on se v era l  
s u c c e s s iv e  days in order to kill ,  and it produces 
no acquired  bait  re fu sa l  (bait  sh y n e ss ) .  T h ese  
c h a ra c te r is t ic s  make it se lf-p reba it ing  and adapted

to  r e s id u a l  control. On the  other hand, they make 
it a s low roden tic ide .

R eports  already pub lished  show tha t  warfarin 
may be used  su c c e ss fu l ly  for the control of mice 
a s  well a s  Norway and roof r a t s .  Early reports by 
Crab tree  (1) and Schein (6) showed tha t control 
could be ach ieved  with rather  high concentra tions 
of warfarin in bait  and su g g e s ted  baiting  p ra f t ic e s  
and sc h e d u le s  which were e ffec tive .  H ayes and 
G aines  (2) showed tha t  the m ateria l w as effective 
ag a in s t  Norway ra ts  at lower c o n c e n t r a t i o n s  
(0.05 milligrams per gram or 0 .005 percent).  Thus  
far,  control of roof ra ts  has  been ach ieved  with
0.25  milligrams warfarin per  gram of bait.  Actually , 
the low est concentra tion  of poison in ba i t  which will 
give e ffec tive  control under ac tua l  field conditions 
has  not yet been determined for any of the com­
m ensal  rodents  of public  hea lth  importance. How­
ever ,  i t  is  p o ss ib le  to obta in  control by the con­
cen tra t ions  ju s t  l is ted .  Furthe r  experimental work 
n ee d s  to be done to determine the lower limits of 
e f f e c t iv e n e s s .  B a i ts  contain ing  lower concentra­
t io n s  of po ison  would be somewhat cheaper  and 
p re se n t  s l igh tly  le s s  hazard  to man and domestic 
an im als .  However, the c o s t  of f in ished bait con­
ta in ing  0.1 milligram of warfarin per  gram of corn 
meal is  only $8.25 per hundred pounds** and even 
with higher concentra t ions  of poison (0.25 milli­
grams per gram) no ac tu a l  d ifficulty  with toxicity 
to man or domestic  an im als  has  developed yet in 
sp i te  of rather  ex ten s iv e  f ield  t r ia ls .  What prob­
ably will determine whether warfarin can be used 
economically  a s  a roden tic ide  for public health  
pu rposes  is  not the cos t  of f in ished  bait but the 
c o s t  of pro tec tive  bait s ta t io n s  and the cos t  of 
labor of those  who ac tua l ly  carry out the po ison­

♦ F r o m  T e c h n i c a l  D e v e l o p m e n t  S e r v i c e s ,  S a v a n n a h ,  G a .

♦ ♦ B a s e d  on  $ 4 .0 5 i  t h e  p r e s e n t  c o s t  o f  100 p o u n d s  o f  c o m  m e a l  t o  t h e  g o v e r n m e n t ,  a n d  $ 2 .1 5 »  t h e  c u r r e n t  c o s t  p e r  p o u n d  
o f  0 .5  p e r c e n t  f o r m u l a t i o n s  o f  w a r f a r i n  In  5 - p o u n d  l o t s .
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ing program. So far, the experim ental work has  
been done using pro tec tive  s ta t io n s  for al l  bait  
p lacem en ts  that were a c c e s s ib le  to children or 
domestic  an im als .  Even the s im ples t  s ta t ion  co s ts  
about $1.30, provided new material is  used and 
labor is es t im ated  a t  current pay  s c a l e s .  T h u s ,  
the c o s t  of m ater ia ls  for in it ia l  po isoning  for a 
s ing le  es tab l ishm en t has  been es tim ated  at about 
$0.46 for f in ished ba i t  and $11.23 for  bait and 
s ta t io n s .  Further  work will be nec es sa ry  to deter­

mine whether the use of many or a l l  bait s ta t io n s  
may be d isp e n sed  with. In the meantime, warfarin 
i s  effec tive for the contro l of commensal roden ts  
and is  econom ically  f ea s ib le  under certain  cir­
cu m stan ces .  On farms and around private r e s i ­
dences ,  s a t is fac to ry  bait s ta t io n s  may be impro­
v ise d  of scrap  m ateria ls  a t  e s se n t i a l ly  no cos t .  
An 8- or 10-inch board 2 or 3 fee t  long p laced  on 
edge and nailed  ag a in s t  the wall and floor a t  about 
a 45° angle to form a tunnel makes a good s ta t ion .  
On sh ip s  that do not carry children a s  p a s se n g e rs ,  
no bait s ta t io n s  are required if the poisoned bait 
i s  c o l o r e d  and each  p l a c e m e n t  is  marked 
“ P O I S O N . ”  Similarly, in w arehouses  and certain  
other bu s in e ss  e s tab l ish m e n ts  where it is p o ss ib le  
to  warn a l l  personnel th a t  have a c c e s s  to the 
building, it may be p o ss ib le  to d ispense  with bait 
s ta t io n s  and simply use colored ba i t  and prominent 
warning s ig n s .  Even where it is  n e c e s sa ry  to use 
ba i t  s ta t io n s ,  it may be f ea s ib le  economically  for 
rodent control un its  ei ther  of governmental agen ­
c i e s  or of commercial p e s t  opera tors  to inves t  in a 
s to c k  of bait s ta t io n s .  T h e se  s ta t io n s  a re ,  af ter

a l l ,  quite durable and, if po isoning  should be 
carried  out over a period of months and y ea rs ,  
then the init ial  c o s t  of the  s ta t io n s  can be con-

s id e re d  a part of the long-time operating  cos t .
At the presen t time, then, warfarin offers a form 

of re s id u a l  rodent control previously  found im­
p o s s ib le .  T h is  control may now be ob ta ined  a t  a 
rea sonab le  c o s t  under certain  condit ions .  Further  
exper ience  is  needed  grea tly  to determine whether 
it is  f ea s ib le  econom ically  to use  warfarin under 
the  general c o n d i t i o n s  ex is t in g  in p u b l i c  
health  work.
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CD C ’s cooperation with other coun tr ies  has  been 
pointed up again, with the Western CDC Laboratory 
a t  San F ra n c isc o ,  C a lif . ,  a id ing a C anadian  pro­
v inc ia l  health  department in June of th is  year.

The Saskatchew an P ro v in c ia l  Department of 
Health ,  D i v i s i o n  of Communicable D ise a se ,  
sought instruc tion  in P ub lic  Health Service field 
methods for a crew doing survey work on t ick s  and 
p lague-infected  wild rodents .

When a Western CDC Laboratory field unit w as

v e g e t a t i o n

operating in Bottineau County, N. Dak., June 18-30, 
the Saskatchewan f ield  unit spen t 2 days s tudying

the methods used by the Service .
P e rso n n e l  of the Saskatchew an u n i t—rep rese n ta ­

t iv e s  of the University of Saska tchew an  Department 
of Biology — were ins truc ted  in hunting, trapping,

m ass  fumigation with cyanide ,  c o l lec t in g  ecto­
p a r a s i te s ,  animal au topsy ,  patho log ica l  s igns  of 
p lague ,  record keeping, and m ailing of spec im ens .
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