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KASTIN, A. J., C. NISSEN AND R. D. OLSON. Failure ofnaloxone or MIF-I to reverse ischemic-induced neurologic 
deficits in gerbils. PHARMAC. BIOCHEM. BEHAV. 17(5) 1083--1085, 1982.--MIF-I and naloxone exert similar actions in 
several situations. Since naloxone, at a dose of 1 mg/kg IP. has been reported to reverse the neurologic deficits of gerbils 
whose right common carotid artery had been occluded, MIF-1 was tested under the same conditions and the effects 
compared with naloxone. Doses of 0.1, 1.0, and 10.0 mg/kg IP of MIF- 1 and naloxone did not significantly alter the signs of 
either moderate or severe neurologic deficits. Thus, the results of this study with gerbils do not add evidence for the use of 
these opiate antagonists in strokes. 
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SEVERAL experimental conditions have been found in 
which Pro-Leu-Gly-NHz (MIF-1) acts acutely like naloxone. 
These include antagonism of analgesia in the tail-flick test, as 
well as the hypothermia and hypomotility induced by mor- 
phine or opiate peptides [5, 6, 17]. Somewhat similar dose- 
response relationships of naloxone and MIF-1 have been ob- 
served on temperature and deprivation-induced drinking [ 11, 
12, 17]. The more chronic effects of MIF-1 on opiate 
tolerance remain controversial [1, 8, 14--16]. 

Unlike naloxone, however, a moderate dose of MIF-1 
does not decrease food intake in VMH-lesioned rats [6,7] nor 
does it inhibit the effects of morphine on the Straub tail 
phenomenon, withdrawal jumping, or vas deferens [5,6]. The 
effects of MIF-1 on morphine-induced contractures of the 
guinea pig ileum are also probably insufficient to explain its 
actions as an opiate antagonist [2,5]. Direct measurement of 
striatal mu and delta receptors, moreover, failed to reveal 
any competition for these sites by MIF-1 [10]. 

The report [3] of reversal of induced ischemic neurologic 
deficits in gerbils by the opiate antagonist naloxone provided 
another situation in which to test the possible similarity of 
action of naloxone and MIF-1. The gerbil lacks connecting 
arteries between the basilar and carotid systems [4,9]. Mi- 
crosurgicai unilateral occlusion of the right common carotid 
artery in adult male gerbils was reported to produce 
homolateral cerebral ischemia and a neurologic deficit 
(stroke) that was reversed in 10 out of 10 animals within a 
few minutes after IP injection of naloxone at a dose of 1 
mg/kg [3]. We used the same dose of naloxone and MIF-1 
they used in addition to doses 10 times higher and 10 times 
lower, in the same procedure, to evaluate the effects of these 
opiate antagonists. 

METHOD 

As described elsewhere [3], about 200 male Mongolian 
gerbils, weighing about 80 g, were obtained from Tumble- 
brook Farms (West Brookfield, MA) and housed for one week 
under conditions of 12 hr light:12 hr dark. After anesthesia 
with pentobarbital (40 mg/kg IP), the right common carotid 
artery was isolated, coagulated with microbipolar forceps, 
and severed. The wound was closed with clamps and the 
gerbils were allowed to recover for 4 hours. During this time 
about 40% of the animals showed signs of neurologic deficit 
and were used for the experiment. Nine signs were scored as 
present or absent for each animal 5 min before injection of 
the test substance as well as 5, 10, and 25 min later. These 
were ptosis, circling, splayed leg, rolling, darting, lying on 
the back, a hunched posture characterized by decreased ac- 
tivity, torticollis, and clonic spasms of the hind paws. Those 
gerbils in which behaviors of circling, rolling, and lying on 
the back were particularly prominent were classified as se- 
vere and analyzed separately from as well as together with 
the remainder of the animals classified as having moderate 
deficits. 

In a balanced design, each group of gerbils received a 
single injection at time 0 of MIF-1, naloxone, or diluent 
(0.~/b NaC1 made to 0.1 M with acetic acid). All solutions 
were coded by someone other than the observer and con- 
sisted of diluent or 0. l, 1.0, or 10.0 mg/kg of the naloxone or 
MIF-1. Each dose was injected IP into 6 gerbils with severe 
neurologic deficits and into 6 gerbils with moderate 
neurologic deficits. 

The largest difference between the number of signs ex- 
hibited by a gerbil before injection of the test material and at 
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T A B L E  1 

MEAN NUMBER OF SIGNS OF NEUROLOG1C DEFICITS CHANGED BY INJECTION 
OF MIF-1, NALOXONE, OR DILUENT 

MIF-1 (mg/kg) Naloxone (mg/kg) 

Neurologic Deficit Diluent 10 1 0.1 10 1 0.1 

Severe - 1.8 - 1.0 - 1.0 - 1.8 -0.8 -2 .0  -0.2 
Moderate -0.3 -0.5 +0.2 +0.5 -0.7 -0.2 -0.2 

(-)=Reversal  and (+)=addition of any of the 9 signs. 
n=6 in each group. 

T A B L E  2 

MEAN GLOBAL SCORE OF CHANGE IN NEUROLOGIC DEFICITS AFTER MIF-1, 
NALOXONE, OR DILUENT 

MIF-1 (mg/kg) Naloxone (mg/kg) 

Neurologic Deficit Diluent 10 1 0.1 t 0 1 0.1 

Severe 0 0 0 +0.3 0 0 +0.3 
Moderate +0.2 +0.2 -0.2 +0.3 0 0 +0.5 

Each rat was scored at - 1 =improved, + 1 =worse, or 0=same. 
n=6 in each group. 

any of  the subsequent  t imes during the next  30 min of  obser-  
va t ion  was used for the statistical analysis.  In addition, a 
global impress ion was scored as improved  ( - 1 ) ,  no change 
(0), or  worse  (+1)  by the obse rve r  who  had injected the 
coded  solutions. 

Fo r  each set o f  results,  differences be tween  the gerbils 
with signs of  severe  neurologic  deficits were  compared  to 
those  with signs o f  modera te  neurologic  deficits by the 
K o l m o g o r o v - S m i r n o v  two-sample  test  [13]. Differences  for 
the global observa t ions  as well as the number  of  changed 
signs among the 7 independent  groups (3 doses  o f  MIF-1,  3 
doses  o f  na loxone ,  and 1 dose o f  diluent) were  compared  by 
the Kruskal-Wall is  one-way analysis of  var iance  [13]. 

RESULTS 

The number  of  signs of  neurologic  deficits (Table 1) was 
not  reliably changed by any of  the t rea tments  (H=3.14 ,  a 
value of  12.59 being needed for statistical significance at the 
5% level). There  was a general  t endency  for gerbils with 
severe  neurologic  deficits to show a greater  reduct ion in the 
number  o f  signs of  neurologic  deficits o v e r  the 30 min test 
per iod as compared  with the changes shown by animals with 
modera te  neurologic  deficits,  but  the obta ined value of  D by 
the Ko lmogorov -Smi rnov  test did not  exceed  the critical 
value necessary  for statistical significance. 

The  global impress ion o f  change in the neurologic  deficits 
of  the gerbils (Table 2) did not  differ among any of  the 7 
groups to a statistically significant extent  (H=5.45) .  Simi- 
larly, there was no reliable difference in overal l  change be- 
tween gerbils with severe  or  modera te  signs of  neurologic  
deficits. 

DISCUSSION 

Nei ther  MIF-1 nor  naloxone reliably reversed  the 
neurologic  deficits induced in gerbils by unilateral occlusion 
o f  the c o m m o n  carotid artery.  This is in contras t  to the re- 
port  appearing earl ier  this year  [3], in which naloxone re- 
versed  the i schemia- induced deficits. The percent  of  oper-  
ated animals manifest ing neurologic deficits was the same in 
both investigations as were  essentially all procedural  details. 

It is possible,  however ,  that some important  factor  dif- 
fered be tween  the two studies. The  large variability in each 
group of  our  gerbils, even  those receiving diluent,  also raises 
the possibili ty that a small functional improvement  might 
have been missed.  It was clear,  never theless ,  that no marked 
reversal  of  neurologic  signs occurred.  Only 17% of  gerbils 
receiving 1 mg/kg naloxone showed any overall  improve-  
ment  in contras t  to 100% in the previous  study [3]. 

Our  failure to significantly reverse  the signs resembling 
s troke in gerbils by ei ther  MIF- I  or  naloxone does not ex- 
clude the possibil i ty that o ther  opiate antagonists,  perhaps 
even  naturally occurr ing peptides,  may be act ive in this sys- 
tem. It also does not  preclude the possibil i ty that some 
opiate antagonists  may be found to be effect ive in o ther  
neurologic  disorders.  
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