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Supplementary Table 1: The table indicates the data of body temperature in sham-operated and bile duct-ligated groups and refers to Figure 1 in the main 
text. 
 
 
Sham-operated groups: 
 
Saline  
(10 mg/kg) 

Naloxone  
(2 mg/kg) 

Morphine 
(50 mg/kg) 

Tramadol 
(50 mg/kg) 

Morphine  
(50 mg/kg)+ 
Tramadol  
(50 mg/kg) 

Morphine 
(50 mg/kg) + 
Naloxone  
(2 mg/kg) 

Tramadol  
(50 mg/kg) + 
Naloxone  
(2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) +  
Naloxone (2 mg/kg) 

0.5 0 1 1 1 0 0 0 
0 0 0 1 1 0 0 1 
0 0 1 0 1 0 0 1 
0 0 0.5 1 2 1 0 0 
0 0 1.5 0 3 0 0 1 
0 1 1 0 1 1 0 0 
0 0 0 1 2 0 1 0 
0 0 0 0 0 0 0 0 

 
 
Bile duct-ligated groups: 
 
Saline  
(10 mg/kg) 

Naloxone  
(2 mg/kg) 

Morphine 
(50 mg/kg) 

Tramadol 
(50 mg/kg) 

Morphine  
(50 mg/kg)+ 
Tramadol  
(50 mg/kg) 

Morphine 
(50 mg/kg) + 
Naloxone  
(2 mg/kg) 

Tramadol  
(50 mg/kg) + 
Naloxone  
(2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) +  
Naloxone (2 mg/kg) 

-1 0 1 1 3 0 0 0 
-1 0 2 1 1 1 0 0 
-1 0 3 2 2 0 0 0 
-1 0 3 0 2 1 0 0 
-1 0 1 3 3 0 0 1 
-2 0 3 2 3 0 0 0 
-2 1 1.5 1 4.5 0 0 1 
-3 0 1.5 2 2 1 1 0 
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Supplementary Table 2: The table shows the data of latency to first jumping, number of jumping, rearing and locomotor activity in sham-operated and bile 
duct-ligated groups and refers to Figure 2 in the main text. 
 
 
Latency to first jumping in sham-operated and bile duct-ligated groups (confers to Figure 2A). 
 

Sham-operated groups Bile duct-ligated groups 
Morphine (50 mg/kg) + 
Naloxone (2 mg/kg) 

Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Naloxone (2 mg/kg) 

Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

60 120 90 20 0 0 
100 180 60 0 50 0 
100 100 20 50 120 8 
180 100 130 50 80 20 
60 120 50 92 40 50 
64 80 100 100 100 40 
75 100 50 8 90 40 
60 100 130 80 50 0 

 
 
 
Number of jumping in sham-operated and bile duct-ligated groups (confers to Figure 2B). 
 

Sham-operated groups Bile duct-ligated groups 
Morphine (50 mg/kg) + 
Naloxone (2 mg/kg) 

Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Naloxone (2 mg/kg) 

Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

208 9 234 300 319 329 
212 207 244 347 328 360 
17 204 75 268 39 375 
154 202 29 285 35 355 
229 115 236 64 246 325 
45 10 238 315 255 262 
200 19 200 300 219 250 
39 10 63 130 220 150 
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Number of rearing in sham-operated and bile duct-ligated groups (confers to Figure 2C). 
 

Sham-operated groups Bile duct-ligated groups 
Morphine (50 mg/kg) + 
Naloxone (2 mg/kg) 

Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Naloxone (2 mg/kg) 

Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

32 57 32 98 27 62 
37 37 37 43 30 60 
14 15 54 40 49 88 
80 18 83 46 83 56 
22 30 22 63 38 105 
35 16 35 33 48 53 
13 40 14 100 30 38 
12 10 12 76 78 100 

 
 

Number of locomotor activity in sham-operated and bile duct-ligated groups (confers to Figure 2D). 
 

Sham-operated groups Bile duct-ligated groups 
Morphine (50 mg/kg) + 
Naloxone (2 mg/kg) 

Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Naloxone (2 mg/kg) 

Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) + 
Naloxone (2 mg/kg) 

87 100 10 98 87 109 
37 65 52 108 105 118 
3 1 80 32 31 105 
33 52 75 36 99 125 
30 10 80 80 29 120 
16 49 1 120 112 100 
98 29 65 65 68 100 
100 56 75 103 40 50 
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Supplementary Table 3: The table explains the data of step-down latency in sham-operated and bile duct-ligated groups and refers to Figure 3 in the main 
text. 
 
Sham operated groups: 
 
Saline  
(10 mg/kg) 

Naloxone  
(2 mg/kg) 

Morphine 
(50 mg/kg) 

Tramadol 
(50 mg/kg) 

Morphine  
(50 mg/kg)+ 
Tramadol  
(50 mg/kg) 

Morphine 
(50 mg/kg) + 
Naloxone  
(2 mg/kg) 

Tramadol  
(50 mg/kg) + 
Naloxone  
(2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) +  
Naloxone (2 mg/kg) 

250 50 80 8 100 250 76 5 
145 70 23 196 10 200 73 35 
143 105 13 130 20 163 74 28 
150 238 160 2 15 140 32 172 
90 120 107 29 136 98 125 167 
100 150 8 40 5 174 160 100 
60 80 56 60 2 166 171 96 
145 100 98 55 10 273 154 75 

 
 
Bile duct-ligated groups: 
 
Saline  
(10 mg/kg) 

Naloxone  
(2 mg/kg) 

Morphine 
(50 mg/kg) 

Tramadol 
(50 mg/kg) 

Morphine  
(50 mg/kg)+ 
Tramadol  
(50 mg/kg) 

Morphine 
(50 mg/kg) + 
Naloxone  
(2 mg/kg) 

Tramadol  
(50 mg/kg) + 
Naloxone  
(2 mg/kg) 

Morphine (50 mg/kg) + 
Tramadol (50 mg/kg) +  
Naloxone (2 mg/kg) 

9 100 48 8 35 200 250 100 
99 70 47 196 28 85 200 20 
100 105 16 50 68 78 163 72 
30 200 24 20 30 112 64 99 
101 200 170 5 10 188 98 106 
123 189 20 123 5 180 23 45 
45 175 10 89 2 95 36 300 
79 203 30 97 16 77 63 87 

 


