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Case Study iPRECIO®– 5-HT Administration  
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Summary: Chronic serotonin (5-hydroxytryptamine; 5-HT) 
infusion causes a prolonged fall in blood pressure (BP). This 
lab previously studied the hypotensive effects of 5-HT using a 
continuous subcutaneous infusion administered via osmotic 
pump for 7 days in the Sprague Dawley rat (S.D.). We hy-
pothesized that increasing delivery rates of 5-HT would result 
in greater reductions in BP. 5-HT or Vehicle (Veh) was admin-
istered s.c. via the iPrecio® micro infusion pump for 48 hrs at 
an initial constant rate, stopped for 48 hrs and then delivered 
in escalated dosages to a final rate of 45mg/kg/min. Mean ar-
terial BP was monitored with DSI radiotelemetry. This study 
demonstrated that a smaller rate of 5-HT than previously em-
ployed elicits a hypotensive effect in the S.D. rats. Further 
study is ongoing. 

Introduction 
Serotonin (5-hydroxytryptamine, 5-HT) is a vasoactive amine 
synthesized mainly by enterochromaffin cells of the gastroin-
testinal tract and raphe nucleus in the CNS. Initially described 
as a potent vasoconstrictor of smooth muscle, 5-HT is actively 
taken up by the serotonin transporter (SERT) and rapidly me-
tabolized to the inactive metabolite, 5-hydroxyindole acetic 
acid (5-HIAA), by intracellular monoamine oxidase (MAO). 
SERT is present in platelets, endothelial cells, and smooth 
muscle cells(1). 
Several lines of evidence suggest an association between hy-
pertension and 5-HT. Studies show elevated free plasma 5-HT 
in both human and animal models of hypertension compared 
to normotensive human and animal controls(2-3) and 5-HT re-
ceptor antagonists lower blood pressure in select animal mod-
els of hypertension(4).  Arteries of hypertensive animals are 
hyperresponsive to the constrictor effects of 5-HT, and selec-
tive 5-HT reuptake inhibitors elevate blood pressure(5-7). 
Despite this evidence, recent findings demonstrate that 5-HT 
has the surprising ability to lower blood pressure in the male 
deoxycorticosterone acetate (DOCA)-salt hypertensive and 
normotensive (sham) rat(8). This study sought to investigate 
whether increasing delivery rates of 5-HT would result in a 
progressively greater reduction in blood pressure in the Spra-
gue Dawley rat. 

Materials and Methods 
Telemetry:  
Under isoflurane anesthesia, radiotelemetery devices 
(Data Sciences International, St. Paul, MN) were im-
planted subcutaneously through a 1-1.5 cm incision in 
the left inguinal area of male Sprague Dawley rats.   
Catheters were introduced into the left femoral artery 3-
5 mm distal to the level of the peritoneal wall, and the 
tip was advanced to the abdominal aorta.  The rats were 
allowed 3-4 days to recover post-operatively, and then 3
-4 days of baseline measurements were made.  Mean 
arterial pressure (MAP) and heart rate  (HR) were re-
corded throughout the duration of the study.  Rats were 
euthanized using intraperitoneal sodium pentobarbital 
(60 mg/kg), and whole blood collected via cardiac punc-
ture.  Thoracic aorta, carotid arteries, jugular veins, and 

Figure 1: .Effect of chronic 5-HT administration on heart rate (HR) in 3 
DOCA-salt hypertensive rats (red) and 5 sham normotensive rats 
(black).  C=control; S=infusion 



thoracic vena cava were harvested for basal 5-HT meas-
urements. 
 
iPRECIO® micro infusion pump: 
During a second surgery using a similar anesthetic regi-
men, the iPRECIO® pump (Primetech, Tokyo Japan) was 
implanted through a  small incision made at the base of the 
neck. Using blunt dissection a small subcutaneous pocket 
between the scapulae was created. (Figure 3) The pump 
was inserted and the skin sutured closed. Post recovery 5-
HT or vehicle was loaded on each pump. The 5-HT solu-
tion was assessed by a two-way mixed design ANOVA 
and post-hoc testing at each time point with percreatinine 
complex and 1% ascorbic acid, antioxidant (0.02 g/pump). 
The solution was dissolved in 1N HCl, and a pH-balance 
(~7) is achieved with 4N NaOH.  
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Results 
The iPrecio® micro infusion pump offered our laboratory an 
innovative tool to investigate the effects of delivering in-
creasing doses of 5-HT to a single, conscious, freely mov-
ing, animal. We hypothesized that delivery of increasing 
doses of 5-HT to the S.D. rat would result in progressively 
greater reductions in BP when compared to the previous 
dose(s). This study demonstrated that increasing 5-HT did 
not progressively lower BP and that a smaller dose of 5-HT 
is required to elicit a hypotensive effect in the S.D. rats. 
(Figure 1& 2) These findings suggest that future experi-
ments can be conducted at a lower dose, and is particularly 
relevant to studies focused on specific 5-HT agonists.   

Discussion 
This lab did discover that instead of a dose response to 5-
HT, we were able to achieve an equivalent effect at a much 
lower dose then had been previously studied.  This discov-
ery would not have been possible in a fully ambulatory 
model with existing technology. 
 
The iPRECIO® proved to be a technologic advancement 
from existing infusion methods and enabled this lab to make 
decisions moving forward that will save compound, labor 
and money while increasing physiologic relevance and over-
all animal welfare. This lab is pleased with the performance 
of the iPRECIO® pump and intends to use this product in 
further study.   

Figure 3:  

Figure 2: . Effect of chronic 5-HT administration on mean arterial pres-
sure (MAP) in 3 DOCA-salt hypertensive rats (red) and 5 sham nor-
motensive rats (black).  
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