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Abstract

Born etal. [1] intranasally administered three peptides, MSH/ACTH, vasopressin, and insulin, and demonstrated that intranasal
administration allowed these peptides to pass into the cerebrospinal fluid (CSF). Neither MSH/ACTH or insulin passed into the
blood, and plasma glucose did not change after insulin administration. Born et al. [1] used the linear trapezoidal method, a non-
compartmental method, to estimate bioavailability (area under the curve, AUC) of the peptides in the CSF and blood. The
vasopressin and insulin data did not admit of another method, compartmental analysis, for assessing kinetics. However, the
MSH/ACTH data were suitable for compartmental analysis. We used Born’s published data and found that the half life of
MSH/ACTH in the nasopharynx (t1/2 ka) was 3.15 min. The half life in the brain (t1/2 alpha) was 97.4 minutes, and the half life in
the CSF (t1/2 beta) was 475 minutes. Because the molecular weights of MSH/ACTH (4540 daltons) and insulin (5800 daltons) are
similar and both are polypeptides, we expect MSH/ACTH and insulin to have similar kinetics when administered intranasally.
Intranasal insulin improves cognitive function in both normal subjects and Alzheimer’s disease patients, yet little is known
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regarding the central nervous system kinetics of intranasal insulin. Our results derived from MSH/ACTH may inform further BOOKS
studies.

Born etal. [1] intranasally administered three peptides, MSH/ACTH, vasopressin, and insulin, and demonstrated that intranasal
administration allowed these peptides to pass into the cerebrospinal fluid (CSF). Born et al. [1] used the linear trapezoidal
method, a non-compartmental method, to estimate bioavailability (area under the curve, AUC) of the peptides in the CSF and
blood. The vasopressin and insulin data did not admit of another method, compartmental analysis, for assessing kinetics.
However, the MSH/ACTH data were suitable for compartmental analysis. We took the seven data points from the 10 mg
MSH/ACTH curve in Figure 1a of Born et al. [1] and performed a two compartment (brain, CSF) extravascular infusion zero order
absorption analysis [2]. The two compartment model can be applied as a reasonable approximation of intranasal peptide
delivery, as is demonstrated in Figure 1.
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Figure 1. MSH/ACTH accumulation in CSF after a 10 mg intranasal infusion, 7 observed data points from Born et al. Note that the
predicted curve from the two compartment extravascular infusion zero order absorption analysis is a good fit to the actual data A

points.

We performed the analysis with pK solver, an add-in program for pharmacokinetic and pharmacodynamic data analysis in
Microsoft Excel [3]. We found that the half life of MSH/ACTH in the nasopharynx (t1/2 ka) was 3.15 min. The halflife in the brain
(t1/2 alpha) was 97.4 minutes, and the half life in the CSF (t1/2 beta) was 475 minutes. MSH/ACTH is a peptide composed of 39
amino acids. Insulin is composed of two polypeptide chains, subunits A and B. Subunit A consists of 21 amino acids, whereas
subunit B consists of 30 amino acids. The chains are connected by two disulfide bridges. Because the molecular weights of
MSH/ACTH (4540 daltons) and insulin (5800 daltons) are similar and both are polypeptides, we expect MSH/ACTH and insulin to
have similar kinetics when administered intranasally. Insulin signaling is impaired in Alzheimer’s disease [4]. In 1996, Craftetal.
showed that intravenous insulin improved cognition [5]. Moreover, intranasal insulin improves cognitive function in both normal
subjects and Alzheimer’s disease patients without the hypoglycemia associated with intravenous insulin [6, 7]. Yet little is known
regarding the central nervous system kinetics of intranasal insulin. Our results derived from MSH/ACTH may inform further
studies.
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