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KADOWITZ, P. J., B. M. CItAPNICK AND A. J. KASTIN. (bmparison of  a-MSH and several vasoactive substances on 
vascular resistance in the feline rnesenteric vascular bed. PHARMAC. BIOCHEM. BEHAV. 5(2) 219 221, 1976. - The 
effects of o,-MSH and several other vasoactive ,substances on the mesenteric vascular bed were studied in the anesthetized 
cat under conditions of controlled blood flow. Intra-arterial injections of a-MSH in doses of 10, 30, and I O0 tag resulted in 
significant dose-related decreases in mesenteric arterial perfusion pressure but little or no effect on systemic arterial 
pressure. The vasodilator response to a-MSH was brief in duration and resistance to flow was decreased 10, 18, and 26 
percent at 10, 30, and 100 /ag. These significant changes after a-MSH were of a much smaller magnitude than were 
observed after prostaglandins E, and E2, isoproterenol, bradykinin or glyceryl trinitrate and differed completely from the 
increased resistance after angiotensin II and norepinephrine. 

Mesenteric vascular bed ~-MSH Peptides Prostaglandins 

THE pituitary ho rmones  ad renocor t i co t rop in  (ACTH) and 
melanocy te  s t imulat ing h o r m o n e  (MSH) are closely related 
chemically.  The amino acid sequence of  the t r idecapept ide  
~-MSI-I is identical to the N-terminal sequence 1 - 1 3  of  
ACTH. Both MSH and ACTI-I had a positive ch rono t rop ic  
effect  in the dog heart-lung preparat ion and this act ion was 
not dependen t  on the sympa the t i c  nervous system since 
t rea tment  with reserpine did not  abolish the effect  [6] .  In 
the anes thet ized dog, MSH increased heart  rate and 
myocardial  contract i le  force, even after  t r ea tmen t  with the 
/3-adrenergic receptor  blocker  propanolol  {11. In addi t ion 
to its positive inotropic  and ch rono t rop ic  effects ,  ~-MSH 
had an t ia r rhy thmic  activity in the dog {7]. Fur the rmore ,  
a-MSII and several syn the t ic  cor t i co t rop in  po lypep t ides  
decreased blood pressure in the cock [3] and u-MSII 
decreased regional blood flow to most  areas of  the brain in 
the rat except  the occipital  cor tex [2] .  However,  the 
effects  of  o~-MSH on vascular resistance have not been 
quant if ied.  The purpose  of  the present  investigation was to 
s tudy the effects  o f  c~-MSH on a peripheral  vascular bed. 
namely the mesenter ic  circulat ion,  in the anes thet ized cat 
under  condi t ions  of  control led blood flow. In addi t ion ,  the 
effects  of  ~-MSH in the mesenter ic  vascular bed were 
compared  to those of several vasoactivc pept ide  ho rmones  
and o the r  substances.  

METHOD 

Adult  cats of  e i ther  sex weighing 1 . 9 - 3 . 4  kg were 
anes the t ized  with pentobarb i ta l  sodium 30 mg/kg intra- 
per i toneal ly and the trachea was in tubatcd  to ensure a 
pa tent  airway. Systemic arterial pressure was measured 
from a ca the ter  in the carotid artery and intravenous 
inject ions of heparin and supp lementa ry  doses of  the 
anes thet ic  were made into a ca the te r  in the jugular vein. 
Cons tan t  flow perfusion of  the mesenter ic  artery was 
established by insert ing catheters  into the abdominal  aorta 
and the superior  mesenter ic  artery. Blood was wi thdrawn 
from the abdominal  aorta and pumped  into the mesenler ic  
arterial ca the ter  at control led flow by a S igmamotor  pump.  
Mesenteric arterial perfusion pressure was measured from a 
lateral tap on the perfusion tubing be tween the pump and 
the mesenter ic  catheter .  The pumping  rate averaged 41 
ml/min and was not  changed during the exper iment .  All 
pressures were measured with Sta tham P23AC transducers  
and recorded on a Grass model  Vll  polygraph.  Norepineph-  
fine hydroch lor ide  (Sigma), i soproterenol  hydrochlor ide  
{Sigma). bradykinin  tr iacetate (Sigma), angiotensin II 
(Ciba), prostaglandin E, (PGEI )  and PGE2 (Upjohn) ,  
glyceryl t r ini trate  (Lilly), and syn the t ic  a-MSII ( 1 0  7 U/rag) 
were injected into the perIusion circuit near the mesenter ic  
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artery, q'he h e m o d y n a m i c  data were evaluated using 
me thods  of  Snedecor  [8] for paired comparison.  A p v a l u e  
of  less than 0.05 was considered significant. 

RESUI.'IS 

The effects  o f  ~-MSH on the mesenter ic  vascular bed are 
illustrated in Fig. 1. Intra-arterial injection of 0~-MSH as a 
bolus directly into the perfusion circuit in doses of 10, 30 
and 100 ug resulted in a dose-related decrease in mesenter ic  
arterial perfusion pressure (p<0 .05  at each dose). This was 
not associated with any meaningful  change in systemic 
arterial pressure which was 118 , 12 mm Hg in the control  
period and was 116 ~ 15 mm llg after injection of  the 100 
ug dose (p>0.1) .  Since blood flow in the mesenter ic  
circulat ion was mainta ined cons tan t  by a pump,  the 
decrease in mesenter ic  arterial perfusion pressure ref lected a 
decrease in vascular resistance in the mesenter ic  circulation.  
l 'he  vasodilator  response was rapid in onset  but brief in 
durat ion,  in that  perfusion pressure re turned to the control  
value in 10-  30 sec. 
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FIG. I. Tracings from an experiment illustrating the effects of 
a-MSH on feline mesenteric arterial perfusion pressure and systemic 
arterial pressure, c,-MSH was injected directly into the arterial 

perfusion circuit as a bolus in doses of 10, 30, and 100 **g. 

The vasodilator responses  to PGEI ,  PGE=, bradykinin,  
i soproterenol ,  glyceryl t r ini trate ,  and c,-MSH in 6- 8 cats 
are compared  in Fig. 2. All of these substances  were far 
more active vasodilators than 0~-MSt-I. PGE~ was the most  
po t en t  vasodilator  in the group,  whereas PGE2, bradykinin  
and isoproterenol  were slightly less active than P G E , .  All of 
these c o m p o u n d s  were more po ten t  than glyceryl tr ini trate 
which exer ted  a greater effect  than c,-MSH. 

The effects  of  angiotensin II and norep inephr ine  on the 
mesenter ic  vascular bed also were examined.  Table 1 
indicates that  m a series of 4 - 5  cats, angiotensin I1 and 
norep inephr ine  and marked vasocons tr ic tor  activity in the 
mesenter ic  vascular bed, not  vasodi lalor  activity. 

DISCUSSION 

The results of this study show that c~-MSH possesses 
significant vasodilator activity in the feline mesenter ic  
vascular bed. The effects  of ~-.MSH on the mesenter ic  
vascular bed were dose-related and were brief in durat ion.  
In te rms of relative po tency ,  considerably greater vaso- 
dilator activity was observed after adminis t ra t ion  of  
prostaglandins E1 and E2 (lipids), bradykinin  (a nona- 
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FIG. 2. Bar graph comparing vasodilator responses to PGI h , PGE 2 . 
bradykinin (Brady), isoproterenol (iso), glyceryl trinitrate {GTN), 
and a-MSH in the mesenteric vascular bed of 8 cats. Although all 
doses of each vasoactive substance were m~t given in each animal, 
every agent was injected in at least 6 animals. All changes in 
perfusion pressure shown in this graph were significantly (p<0.05) 

different from control values. 

F A B L E  I 

E F F E C T  OI .  A N G I O T E N S I N  I1 .AND N O R E P I N E P H R I N E  O N  " I t tE  
M E S E N T E R I C  V A S C U L A R  B E D  

Mean ( '_ SE) lncrea,,e in 
Mesenleric Arterial 

Dose Perfusion Pressure 
( u g )  (mm Ilg) 

Norepinephrine (n=5) 
O.3 4,I ~ 4" 
I.(I 72 _'- h ~ 
3.0 102 ._ 4* 

Angiotensin (,n =4) 
0.3 69 _.- I() ~ 

1.0 I0() -_ 17 

*Significantly different f rom control  values ( p<O-O5L 

pept ide) ,  i soproteranol  (a ~-adrenergic s t imulant) ,  and 
glyceryl t r ini trate  (a nonspecif ic  vasodilator  agent)  than 
after c~-MSH. In contras t  t o  these agents which were 
vasodilators,  angiotensin II (an oc tapep t idc l  and norepi-  
nephr ine  (an alpha adrenergic s t imulant)  were po ten t  
vasoconst r ic tors  in the mesenter ie  vascular bed. 

Al though e-MSH had a relatively weak vasodilalor action 
on mesenter ic  vessels, the doses per kg of body weight 
injected locally into the mesenter ic  circulation of the cat 
were similar to the doses which resulted in behavioral and 
EEG changes af ter  in t raper i toneal  injection in rats 15]. It is 
difficult  to compare  doses adminis tered by different  routcs  
in di f ferent  species, but if systemic vascular changes occur 
in associat ion with CNS changes, the possibility of a causal 
relat ionship might be considered.  Regardless, this study 
demons t ra t e s  that  lhe ext ra-endocr ine  effects  of MSI1, like 
those o f  the hypo tha lamic  pept ides  [41, are not conf ined 
to the brain. 



MSH AND THE M E S E N T E R I C V A S C U L A R  BED 221 

REFERENCES 

1. Aldinger, E. E., W. D. Hawley, A. V. Schally and A. J. Kastin. 5. Kastin, A. J., C. A. Sandman, U O. Stratton, A. V. Schally and 
Cardiovascular actions of melanocyte-stimulating hormone 
(MSH) in the dog..L Endocr. 56:613-614,  1973. 

2. Goldman, H., C. A. Sandman, A. J. Kastin and S. Murphy. MSH 
affects regional perfusion of the brain. Pharmac. Biochem. 
Behav. 3:661-664,  1975. 

3. Jaques, R. Non-specific effects of synthetic eorticotropin poly- 
peptides. Int. Arch. Allergy 28:221 -230, 1965. 

4. Kastin, A. J., N. P. Plotnikoff, R. Hall and A. V. Schally. 
Hypothalamic hormones and the central nervous system. In: 
llvpothalamic Hormones: Chemistry. Physiology, Pharmacology 
and Clinical Uses. New York: Academic Press, 1975, pp. 
261 268. 

L. H. Miller. Behavioral and electrographic changes in rat and 
man after MSH. In: ttormones, Homeostasis and the Brain. 
Amsterdam, Netherlands: Elsevier Scientific Pub. Co., Prog. 
Brain Rex. 42:143-150,  1975. 

6. Krayer, O., E. B. Astwood, D. R. Wand and M. H. Alper. 
Rate-increasing action of corticotropin and of a-intermedin in 
the isolated mammalian heart. Proc. natn. Acad. Sci. 47: 
1227-1236, 1961. 

7. Lindner, E. and B. Scholkens. ACTH and c,-MSH: cardio- 
vascular and antiarrhythmic properties. Arch int. Pharrnacodyn. 
208: 19-23, 1974. 

8. Snedeeor, G. W. Statistical Methods, 5th edition, Ames, Iowa: 
Iowa State College Press, 1956. 


