
The in vitro binding affinities of [11C]LY2795050 at the kappa opioid (KOR) and mu opioid 
(MOR) receptors in vitro are (Ki = 1.37 & 87.3 nM) (Zheng, submitted). Thus, the in vitro 
selectivity for [11C]LY2795050 is ~60. 
Our goal in the present study was to determine the in vivo selectivity of this new KOR 
antagonist ligand by examining the binding curves for [11C]LY2795050 and [11C]carfentanil in 
the presence of unlabeled LY2795050.  

ω[11C]LY2795050 and [11C]carfentanil scans were performed for 120 min with varying doses 
of LY2795050 in rhesus monkeys.  
ωCold LY2975050 was co-injected with hot [11C]LY2975050.  It was injected as a 5 minute 
infusion immediately after [11C]carfentanil. 
ωVolume of distribution (VT) of [11C]LY2795050 was calculated using MA1 (t* : 40min) (Ichise, 
2002) with metabolite corrected plasma input function.  
ωSimplified reference tissue model (Gunn, 1997) was used to estimate binding potential 
(BPND) of both [11C]carfentanil and [11C]LY2795050.  
ωLassen plots (Cunningham, 2010) were applied to calculate occupancy. Occipital and 
cerebellum regions were used as reference regions for [11C]carfentanil and [11C]LY2795050, 
respectively.  
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Step 2. Determine the proper binding model for [11C]LY2795050  

Figure 4. Six different doses of cold LY2975050 cause dose-dependent decrease in DVR (BPND + 1) in all regions of 
the brain. Distribution of binding is consistent with published, non-imaging animal studies. 

The in vivo selectivity of [11C]LY2795050 is lower than the selectivity measured  in vitro. This 
appears to be true for other tracers examined in vitro and in vivo (Slifstein, 2004; Eklund, 2007).  
Nevertheless, the specific binding ratio for KOR vs MOR  in vivo is high (>90%); we are  
proceeding to image KOR with this ligand in humans.  For example, please see poster P059. 

BPND of [11C]LY2795050 in the presence of unlabeled LY2795050 was modeled two ways: 
1. A two-site model:  the sum of specific binding at KOR (BPND

 KOR) and MOR (BPND
 MOR)  

2. A one-site model: attributing all blockade to action at KOR.  
Each model contains a term for BPND in each region at either one or two receptor sites. 

Model Fitting 
Both models were fitted to total specific binding in 8 regions and all monkeys, simultaneously. That is, for 
the two-site model. 17 parameters were estimated at once: (BPKOR at 8 regions), (BPMOR at 8 regions), and 
ED50

KOR .  ED50
KOR of LY2795050 was assumed to be invariant across all regions and monkeys. ED50

KOR was also 
fixed based on the [11C]carfentanil studies and assumed to be invariant across regions. For the one-site 
model, 9 parameters were estimated.  Goodness of fit  to one- vs. two-site models was determined by F-test. 
No statistically significant differences between the fits of the two models were found. 

 

Step 3. Calculate In Vivo Selectivity of [11C]LY2795050 for KOR:MOR 

The selectivity is the ratio of the affinities (in this case, we use ED50): 

SelKOR
LY2975050 = ED50

MOR/  ED50
KOR = 119/12~ 10/1 

Under tracer conditions, equal prevalence of the KOR and MOR receptors, and no occupancy of 
an exogenous drug, the ratio of specific binding at KOR to MOR for a [11C]LY2975050 image is: 

SB = 10/(10+1)*100 = 91%. 

That is, 91% of the specific binding that we image will be attributable to binding at the KOR. 
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Figure 5. Fits of one- and two-site models. Models fit  eight brain regions simultaneously (6 highest-binding regions shown).  Fits of one- 
and two-site models are indistinguishable, statistically. Curves are comprised of BPND points for [11C]LY2975050 from multiple monkeys at 
multiple doses of cold LY2975050.   
 

Figure 1. Binding potential for [11C]carentanil in presence of 
cold LY2795050 shows dose dependent decline in almost all 
areas of the brain.  Occipital cortex was used as a reference 
region for [11C]carfentanil. 

Figure 2. Lassen plots were used to calculate occupancy of 
[11C]carfentanil at MOR assuming all regions to have same 
occupancy.  Occupancy data shown here were fitted to an Emax 
model, assuming 100% occupancy is achievable, to estimate 
ED50

MOR.  Occ = Occmax *  Dose/[Dose + ED50
MOR] 
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Step 1. Establish a Reference Region for [11C]LY2795050  

Figure 3. VT of [11C]LY2975050 was estimated in cerebellum for 5 different doses of cold LY2975050 using the MA1 
model and metabolite-corrected arterial plasma as input.  No difference in VT indicates that cerebellum is a good 
reference region for [11C]LY2975050. 
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