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Fig. S1. Western blots for Fig. 3 (D and E). 
 

 
 
 
 
 



Table S1. Characteristics of animals used for morphine study. 
Morphine 
escalating dose 

 Dose Duration N Sex Age
  

 S = saline, M = Morphine, W = week, WD = 
withdrawal 

N1-N6, each mouse in 
experiment 

      

Figure 2a 100 mg/kg 7 DAYS 3 M 100               

Figure 2a 100mg/kg  7 days 3 M 100  Morphine 
escalating dose 

                 

  escalating 
dose 

         No. of animals Sali
ne 

M100
-
7day
s 

M100-
7days 

M100-
14 
days 

M100-
14 days 

       

Figure 2a saline 7 days 3 M 100      same 
doe 

escalati
ng 
dose 

same 
dose 

escalati
ng 
dose 

       

Figure 2a 100mg/kg  14 days 3 M 107  N1 986 922 970 1214 1170        

Figure 2a 100 mg/kg 14 days 3 M 107  N2 974 1311 1108 1402 1310        

  escalating 
dose 

         N3 1028 1119 1180 1486 1159        

                    

Morphine 14 days dose response        Morphine 14 days 
dose response 

                   

Figure 2b 1mg/kg 14 days 3 M 80  No. of animals sali
ne 

M 
1mg/
kg 

M 
5mg/kg 

M 10 
mg/kg 

M 
25mg/k
g 

M 50 
mg/k
g 

M 75 
mg/k
g 

M 100 
mg/lk
g 

    

Figure 2b saline 14 days 3 M 80  N1 926 879 1035 1020 1070 1214 1164 1078     

Figure 2b 5mg/kg 14 days 3 M 80  N2 828 822 870 1101 1192 1182 1203 1096     

Figure 2b saline 14 days 3 M 80  N3 803 865 1001 1069 1020 1126 950 1101     

Figure 2b 10mg/kg 14 days 3 M 80               

Figure 2b saline 14 days 3 M 80               

Figure 2b 25 mg/kg 14 days 3 M 80               

Figure 2b saline 14 days 3 M 80               

Figure 2b,d,k,i 50mg/kg 14 days 3 M 80               

Figure 2b,d,k,i saline 14 days 3 M 80               

Figure 2b 75mg/kg 14 days 3 M 80               

Figure 2b saline 14 days 3 M 80               

Figure 2b 100mg/kg 14 days 3 M 80               

Figure 2b saline 14 days 3 M 80               

                    

Morphine 60 days dose response        Morphine 60 days 
dose response 

                

Figure 2c 50mg/kg 60 days 4 M 142  No. of animals Sali
ne 

M 
10mg
/kg 

M 
25mg/k
g 

M 
50mg/
kg 

        

Figure 2c saline 60 days 5 M 142  N1 1029 1439 1582 1294         



Figure 2c 10mg/kg 60 days 4 M 142  N2 1148 1430 1499 1323         

Figure 2c 25mg/kg 60 days 3 M 142  N3 1268 1397 1408 1417         

       N4 1230 1444   1318         

       N5 1260               

                    

Morphine  short term and  withdrawal 
study 

       Morphine  short 
term  (14 days)and  
withdrawal study 

                       

Figure 2e,f,g,h 50mg/kg 14 days 5 M 105  No. of animals S 14 
day
s 

M 14 
days 

S 2W-
WD 

M 2W-
WD 

S 4W-
WD 

M 
4W-
WD 

S 
8W-
WD 

M 8W-
WD 

S 
16W-
WD 

M 
16W-
WD 

S 26 
W-
WD 

M 26 
W-
WD 

Figure 2e,f,g,h saline 14 days 5 M 105  N1 846 1311 1053 1449 1203 1435 1028 1278 1035 1252 1113 1197 

Figure 2e,f 50mg/kg 14 days 
& 2 
weeks  
WD 

5 M 119  N2 765 1231 1080 1487 1187 1369 1150 1119 1328 1130 1199 1077 

Figure 2e,f saline 14 days 
& 2 
weeks  
WD 

5 M 119  N3 1045 1327 1083 1426 1212 1447 1208 1199 1105 1180 1156 1137 

Figure 2e,f 50mg/kg 14 days 
& 4 
weeks 
WD 

4 M 133  N4 980 1229 1081 1322 1104 1400 1169 1143 1246 1195 1057 1095 

Figure 2e,f saline 14 days 
& 4 
weeks 
WD 

5 M 133  N5 974 1197 1102 1422 1278   1158   1152   1256 1099 

Figure 2e,f 50mg/kg 14 days 
& 8 
weeks 
WD 

5 M 161                           

Figure 2e,f saline 14 days 
& 8 
weeks 
WD 

4 M 161               

Figure 2e,f 50mg/kg 14 days 
& 16 
weeks 
WD 

4 M 217               

Figure 2e,f saline 14 days 
& 16 
weeks 
WD 

5 M 217               

Figure 2e,f 50mg/kg 14 days 
& 26 
weeks 
WD 

5 M 287               

Figure 2e,f saline 14 days 
& 26 
weeks 
WD 

5 M 287               

                    



Morphine  long 
term and 
withdrawal study 

           Morphine  long term 
(60 days)and  
withdrawal study 

                       

Figure 2e,f 50mg/kg 60 days 4 M 142  No. of animals S 60 
day
s 

M 60 
days 

S 2W-
WD 

M 2W- 
WD 

S 4W-
WD 

M 4W 
-WD 

S 
8W-
WD 

M 8W-
WD 

S 
16W-
WD 

M 16 
W-
WD 

S 26 
W-
WD 

M 26 
W-
WD 

Figure 2e,f saline 60 days 5 M 142  N1 1029 1294 1114 1263 1015 1106 1136 1348 1107 1345 951 1078 

Figure 2e,f 50mg/kg 60 days 
& 2 
weeks  
WD 

4 M 156  N2 1148 1323 1079 1226 1147 1313 1207 1285 1291 1390 1030 1014 

Figure 2e,f saline 60 days 
& 2 
weeks  
WD 

4 M 156  N3 1268 1417 1125 1192 1212 1284 1246 1244 1204 1100 923 996 

Figure 2e,f 50mg/kg 60 days 
& 4 
weeks 
WD 

5 M 170  N4 1230 1318 1157 1202 1240 1262 1189 1319 1141 1346 1367 1112 

Figure 2e,f saline 60 days 
& 4 
weeks 
WD 

5 M 170  N5 1260       1029 1156 1197 1365 1226   1256 990 

Figure 2e,f 50mg/kg 60 days 
& 8 
weeks 
WD 

5 M 198  N6             1189   1136   1105 1038 

Figure 2e,f saline 60 days 
& 8 
weeks 
WD 

6 M 198               

Figure 2e,f 50mg/kg 60 days 
& 16 
weeks 
WD 

4 M 254               

Figure 2e,f saline 60 days 
& 16 
weeks 
WD 

6 M 254               

Figure 2e,f 50mg/kg 60 days 
& 26 
weeks 
WD 

6 M 324               

Figure 2e,f saline 60 days 
& 26 
weeks 
WD 

6 M 324               

                    

                    

Morphine pellet study                         

Figure 2i 25mg/pelle
t 

3days 2 M 114               

Figure 2i control 
pellet 

3 days 2 M 114               



Figure 2j 25mg/pelle
t 

7 days 2 M 118               

Figure 2j control 
pellet 

7 days 2 M 118               

Figure 2j 25mg/pelle
t 

14days 3 M 125               

Figure 2j control 
pellet 

14 days 3 M 125               

Morphine  for PCR                       

Figuure 3a-c 100mg/kg 14 days 8 M 164               

  escalating 
dose 

                      

Figure 3a-c saline 14 days  8 M 164               

Morphine   for Western  blot                     

Figure 3d,e 100mg/kg 14 days 4 M 164               

  escalating 
dose 

                      

Figure 3d,e saline 14 days 4 M 164               

Figure 3d,e 100mg/kg 14 days 
and 

4 M 178               

  escalating 
dose 

 2 weeks 
WD 

                    

Figure 3d,e saline 14 days 
and 

4 M 178               

     2 weeks 
WD 

                    

Hypocretin knockout (Hcrt-/-)                     

Figure 4a 100mg/kg 14 days 3 M 168               

Figure 4a saline 14 days 3 M 168               

Morphine  for Neurogenesis                     

Figure 4b,c 100mg/kg 14 days 3 M 164               

Figure 4b,c saline 14 days 3 M 164               

Morphine effect on hypocretin cell activity  
(Rats) 

                    

Figure 5a 15-20 
mg/kg 

acute 3 M 240-
255  

              

Figure 5b,c 15 mg/kg acute 1 M 240               

DTA mice                          

Figure 6a 100mg/kg 14 days 4 M 83               

Figure 6a saline 14 days 4 M 83               

Figure 6b 50 mg/kg 14 days 4 F 229-
231 

              

Figure 6b saline 14 days 4 F 229-
231 

              

 


