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Table 2. Affinity constants of carbamate insecticides compete for 2-[125I]-iodomelatonin 

binding to SCN, PVT, and PT in brain slices from C3H/HeN mice.  

Ligand 

Competition for 2-[125I]-Iodomelatonin Binding In vitro 

hMT1 CHO Mouse SCN Mouse PVT Mouse PT 

pKi  pKi  pKi  pKi  

Carbaryl 
5.52  

(5.29 - 5.75) 

5.50 

(5.30 - 5.71) 

5.51 

(5.03 - 5.98) 

5.10 

(4.76 - 5.44) 

Fenobucarb 
5.01  

(4.89 - 5.13)  

4.93 

(4.27 - 5.58) 

5.18 

(4.59 - 5.78) 

6.17 

(2.36 - 9.97) 

Bendiocarb 
4.38  

(4.30 - 4.45)  

4.74 

(3.70 - 5.77) 

4.41 

(4.07 - 4.76) 

3.70 

(3.39 - 4.00) 

 
Carbaryl, fenobucarb, and bendiocarb (1- 2-[125I]-iodomelatonin 

(75 pM) binding to melatonin receptors in SCN, PVT, and PT C3H/HeN mouse brain 

slices as determined by quantitative receptor autoradiography. Ki values were 

determined by the method of Cheng and Prusoff (1973) were used to calculate pKi 

values. Shown are mean pKi values and 95% confidence intervals from independent 

determinations: SCN (n = 3-7), PVT (n = 3-7), and PT (n = 2-4). pKi for hMT1 expressed 

in CHO cells is shown for comparison (Table 1, Figure 3).  
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Table 3. Competition of melatonin, luzindole, and cluster 1-carbamate insecticides for 2-[125I]-iodomelatonin binding to 

hMT1 and hMT2 expressed in CHO cells without and with G protein inactivation. 

Ligand 

Ligand Competition for 2-[125I]-Iodomelatonin Binding 

Human MT1  Human MT2 

pKi ΔpKi(GTP-Ctrl) n  pKi ΔpKi(GTP-Ctrl) n 

Control GTP  
  Control GTP  

 

Melatonin 
9.84 

(9.55 - 10.1) 
8.65 

(8.50 - 8.80) 
-1.19*** 

(-1.56 - 0.83) 
5  

9.65 
(9.53 - 9.76) 

9.23 
(9.10 - 9.36) 

-0.41** 
(-0.62 - -0.21) 

5 

Luzindole 
6.52 

(6.33 - 6.71) 
7.20 

(6.96 - 7.44) 

0.68* 

(0.26 - 1.10) 
3  

7.97 
(7.67 - 8.28) 

7.77 
(7.35 - 8.18) 

-0.21 

(-0.66 - 0.24) 
4 

Carbaryl† 
5.22 

(4.94 - 5.51) 
5.36 

(5.20 - 5.45) 

0.10 

(-0.09 - 0.30) 
5  

6.99 
(6.76 - 7.21) 

6.17 
(5.97 - 6.36) 

-0.82*** 

(-0.92 - -0.72) 
5 

Fenobucarb 
4.92 

(4.55 - 5.29) 
4.72 

(4.58 - 4.86) 

-0.20 

(-0.46 - 0.06) 
3  

6.24 
(5.89 - 6.59) 

5.38 
(5.18 - 5.59) 

-0.85** 

(-1.02 - -0.68) 
3 

Bendiocarb 
4.41 

(4.24 - 4.58) 
4.27 

(4.05 - 4.50) 

-0.13 

(-0.48 - 0.21) 
3  

5.60 
(5.25 - 5.94) 

4.79 
(4.75 - 4.83) 

-0.81**  

(-1.14 - -0.47) 
3 

Carbofuran† 
3.85 

(3.62 - 4.08) 
3.93 

(3.71 - 4.15) 

0.08 

(-0.18 - 0.33) 
5  

5.64 
(5.42 - 5.86) 

4.71 
(4.40 - 5.02) 

-0.93*** 

(-1.16 - -0.71) 
5 

 

Competition for 2-[125I]-iodomelatonin (75 pM) binding of melatonin, luzindole, and cluster 1-carbamate insecticides were 

performed in the absence (active buffer) or presence (resting buffer) of 100 μM GTP, 1 mM EDTA.Na2 and 150 mM NaCl 

at 25°C for 1 hour. pKi values were calculated from IC50 values obtained from competition curves (See Fig. S4) by the 
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method of Cheng and Prusoff (1973). Shown are mean pKi values and 95% confidence intervals of at least 3 independent 

determinations. pKis obtained in active and resting buffer were analyzed for differences using two-tailed paired t tests. (*P 

< 0.05; **P < 0.01; ***P < 0.001). Decreases (ΔpKi = pKiGTP - pKiControl; negative ΔpKi and > 20% MLT effect) of affinity in 

resting buffer indicates agonist apparent efficacy while no change or increases in affinity (< 20% MLT effect or positive 

ΔpKi) indicates antagonist or inverse agonist apparent efficacy, respectively. † Denotes Ki values transformed from data 

obtained from Popovska-Gorevski, Dubocovich et al. 2017. 
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