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13-only groups.
During the tail-flick test, medications administered 

at 0 min conferred no additional analgesic effects com-
pared to control. With respect to the 100% bioavailability 
principle, parenteral drug administration typically exerts 
effects at zero min. Therefore, even though an agent is 

present in the body at zero min, the onset of drug ac-
tion in central pathways commences after zero min. At 30 
min, we observed significantly higher levels of analgesia 
in both the morphine and apelin group (which did not 
differ from each other) compared to the control group. L-
NAME co-administered with apelin-13 did not affect the 

Table 1: The results obtained from hot-plate and tail-flick analgesia tests in forty male rats that were randomly as-
signed to five groups according to the treatment received: Group I: Control; Group II: Morphine; Group III: Apelin-13; 
Group IV: Apelin-13+L-NAME; Group V: Apelin-13+Ondansetron.

Groups
Variables            Control

(n=8)
Morphine

(n=8)
Apelin-13

(n=8)
Apelin-13
+L-NAME

(n=8)

Apelin-13
+Ondansetron

(n=8)

p

0 min 20.75 (14-26) 38.3 (29.7-47)* 28.85 (18.9-48.4)* 25.2 (21.7-35.8)* 16.8 (12.9-28.4)† <0.001

Hot-plate 30 min 18.2 (12.5-26) 60 (25-60)* 38.2 (26-60)* 29.9 (18.2-37)* 15 (11.9-38)† <0.001

60 min 15.7 (7.6-32) 17 (9-55) 22.6 (11.7-45) 26.65 (19.8-35.5)* 12.35 (10.4-14.7)*,†,‡ 0.002

120 min 17 (13-27) 14.7 (8.7-32) 20.7 (9-31) 20.7 (13.3-58) 12.85 (10.7-17.8)*,‡ 0.02

0 min 5.4 (5-7.2) 6.7 (4.6-10) 5 (5-10) 8.5 (5-10) 5 (5-7.9) 0.053

Tail-flick 30 min 6.1 (5-6.4) 8.15 (5-10)* 9.3 (6-10)* 8.05 (5-10) 5 (4-5.7)*,† 0.002

60 min 5.85 (5-6.5) 6.65 (4.7-9.5) 7.7 (5-9.5)* 9.25 (8-10)* 5.25 (4.1-7) <0.001

120 min 5 (5-6.5) 5.35 (5-6.2) 5.65 (5-7) 8 (5.2-10)* 5 (4-6.5) 0.001

L-NAME: Nw-nitro-L-arginine methyl ester, min: minute, Data were expressed as median (Min-Max), *: significantly different from Control 
group (Mann-Whitney U test, p <0.05), †: significantly different from Morphine group (Mann-Whitney U test, p <0.05), ‡: significantly differ-
ent from Apelin-13 group (Mann-Whitney U test, p<0.05).

Figure 1: Histogram demonstrating the hot-plate test re-
sults at zero, 30, 60 and 120 minutes for the forty male rats 
that were randomly assigned to five groups according to the 
treatment received: Group I: Control; Group II: Morphine; 
Group III: Apelin-13; Group IV: Apelin-13+L-NAME; 
Group V: Apelin-13+Ondansetron. 
L-NAME: Nw-nitro-L-arginine methyl ester, CI: confidence inter-
vals, sec: second, min: minute.

Figure 2: Histogram demonstrating the tail-flick test results 
at zero, 30, 60 and 120 minutes for the forty male rats that 
were randomly assigned to five groups according to the 
treatment received: Group I: Control; Group II: Morphine; 
Group III: Apelin-13; Group IV: Apelin-13+L-NAME; 
Group V: Apelin-13+Ondansetron. 
L-NAME: Nw-nitro-L-arginine methyl ester, CI: confidence inter-
vals, sec: second, min: minute.


