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Methods

Results
Epidemiological studies have demonstrated an association between 

non-insulin dependent type-2 diabetes, a condition often associated 

with insulin resistance, and increased risk for memory impairment and 

Alzheimer's disease (AD)1,2. Insulin may contribute to memory 

function3,4,5, and thus abnormal insulin activity could have deleterious 

effects on cognition. NIC5-15, which has been demonstrated in 

humans to have mild insulin-sensitizing effects6, is a natural substance 

found in high concentrations in pine bark and many foodstuffs such as 

soy and carob. In transgenic mice, NIC5-15 has been shown to diminish 

the production of Aβ1-42 via γ-secretase inhibition7. Here we describe 

findings from a placebo-controlled, double-blind, multiple dose 

escalation pilot study to evaluate safety, tolerability, and 

pharmacokinetics of NIC5-15 in subjects with AD.
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10 subjects with AD were randomized to active (mean age 70.4 ± 12.5) or placebo (mean 

age 69.7 ± 13.9) arms in a 7:3 ratio. The three doses evaluated were 1500mg, 3000mg 

and 5000mg daily. The study design was six weeks long with a week of placebo 

alternating with one week of study drug or placebo at each dosage increment. Primary 

outcome measures were safety and pharmacokinetics. Safety was measured by vital 

signs, physical exam, blood safety tests and adverse events (AEs) as detected by 

changes in baseline symptoms. Pharmacokinetic specimens were obtained serially 

between 0 and 24 hours after the initial dose and 0 and 72 hours after the last dose of 

each increment (1500, 3000 and 5000 mg). Short term effects of NIC5-15 on clinical 

status were investigated as secondary outcomes with the Alzheimer's Disease 

Assessment Scale cognitive (ADAS-cog), Mini-Mental State Exam (MMSE), and 

Alzheimer's Disease Cooperative Study Activities of Daily Living scale (ADCS-ADL). 

Plasma Aβ1−40 and Aβ1−42 peptide levels were measured using commercially available 

sandwich ELISA kits according to manufacturer’s instructions (Wako Chemicals USA, 

Inc.). Briefly, plasma was diluted 4 times with dilution buffer and incubated in microplate

wells coated with BAN50 monoclonal antibody at for overnight. HRP-conjugated 

detection antibody solution was applied to the wells after washing and incubated at 4 deg 

C for 1 hour. TMB solution was added, the absorbance was measured and the 

concentration of Aβ peptides was determined using the standard curve.

Vital sign abnormalities, physical exam abnormalities and adverse events were tabulated 

overall and by treatment groups, and demographic variables and neuropsychological 

tests were analyzed descriptively by treatment groups and by overall subjects combined. 

Changes in ADAS-cog scores, MMSE, ADCS-ADL, plasma Aβ1-40 and Aβ1-42 from 

baseline were analyzed by linear mixed models with random intercepts, adjusting for age, 

gender and education. Based on these models, we compared the outcome measures 

between treatment and control groups at each dose level and between different dose 

levels within a subject. 
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Figure 1. MMSE performance in treatment vs. control groups and 1b. mean Δ in 

score across three intervals (score range 0-30, 30 is best; error bars = SEM). 

Figure 2. ADAScog performance in treatment vs. control groups and 2b. mean Δ in 

score across three intervals (score range 0-70, 0 is best; error bars = SEM).

Figure 3. ADCS-ADLs performance in treatment vs. control groups and 3b. mean Δ

in score across three intervals (score range 0-78, 78 is best; error bars = SEM).

NIC5-15 was well tolerated in this population of AD subjects of varying age and 

severity. The safety profile was acceptable, though asymptomatic hypoglycemia, an 

expected potential AE, was observed in two subjects. From the analyses of primary 

and secondary outcome variables, NIC5-15 appears suitable for testing in a longer 

feasibility trial. Future studies will need to monitor for hypoglycemia. Subjects 

concurrently taking other hypoglycemic agents will need to be excluded.

Pharmacokinetic parameters, including AUC0-24 and Cmax, to assess for 

bioavailability and drug accumulation, and concentration-versus-time profiles to 

determine absorption, peak concentration, half-life and distribution phase, are 

forthcoming. These data will be used to determine dosage for a feasibility trial.

1500 mg daily 3000 mg daily 5000 mg daily

Symptom NIC5-15 Placebo NIC5-15 Placebo NIC5-15 Placebo

Anxiety 1-0 0-0 0-0 0-0 0-0 0-0

Diarrhea 0-0 0-0 0-0 0-0 0-1 0-0

Dizziness 0-0 0-0 0-0 0-0 0-0 0-1

Fall 0-0 0-0 0-0 1-0 1-0 0-0

Insomnia 1-0 0-0 0-0 0-0 0-0 0-0

Joint Pain 1-0 0-0 0-0 0-0 0-0 0-0

Vomiting 1-0 0-0 0-0 0-0 0-0 0-0

Othera 1-1 0-0 2-3 0-0 1-0 0-0

Total 

Not Related
5 0 2 1 2 1

Total Possibly / 

Probably Related 1 0 3 0 1 1

Table 1. Summary of adverse events by dosage and relatedness. X-Ycorresponds to 
not related ςpossibly/probably related. No serious AEs occurred in subjects who 
baselined. aSee Table 2 for details.

Figure 4. Plasma Aβ1-40 and Aβ1-42 levels.(error bars = SEM).

NIC5-15 dose, daily Other AEs
1500 mg Scratchy throat(1),hyperglycemic lab value(1)

3000 mg

discomfort and pain at needle injection site(1), 

syncope(1), hypoglycemic lab value(2),low hematocrit 

lab value in pt with chronic anemia(1)

5000 mg minor cut and bleeding from scratching arm on taxi(1)

Table 2. “Other” adverse events.

Discussion
Safety

There were 14 adverse events (AE) in the treatment group (N=7) and 3 in the placebo group 

(N=3).4/14 AE’s were possibly related in the treatment group, 1/3 in the placebo group. In the 

treatment group, there was 1 severe AE, 3 moderately severe and 10 of mild severity. All the AE’s 

in the placebo group were of mild severity. There were no Serious AEs in any subject who 

baselined.

NIC5-15 has been shown in humans to have mild insulin sensitizing effects. We hypothesized that 

in this population hypoglycemia might be seen with use of NIC5-15. Two subjects on active agent 

had hypoglycemia detected as part of the protocol's safety testing panel, but lab values were not 

associated with any hypoglycemic clinical symptoms. These events likely represented an effect of 

NIC5-15's insulin-sensitizing properties. One subject experienced a syncopal event in the context 

of ambient dehydration; the AE was judged unrelated to study participation.

Secondary Outcome Measures

This preliminary study was not powered to detect changes in the typical cognitive efficacy 

measures. Lack of significant differences on these measures and biomarker variables may be due 

ot the small sample sizes, the short duration of drug exposure, or high frequency of testing (after 

each week of treatment and three days thereafter). Slightly elevated plasma amyloid markers seen 

in the treatment group may suggest amyloid-clearing effects of treatment.
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