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The inhibitory effects of ACTH and morphine on NMDA receptor channel of hippocam-

pal pyramidal neurons in rats suffering from traumatic pain
PANG Yong LI Xi-cheng, LIHai-di, RUAN Huai-zhen, XIONG Ying, CHEM Peng-hui ( Department of Physiology, Third Military
Medical University, Chongqing 400038, China)

Abstract: Objective To observe the changes of kinetic properties of N-methyl-D-asparate (NMDA) receptor
channel in acutely dissociated hippocampal pyramidal neurons in rats suffering from traumatic pain and the effects of
ACTH;» and morphine. Methods Model of trauma resulting from amputation in bilateral ankles was established in
rats. Cell-attached patch clamp technique was used. Results In acutely dissociated normal rat hippocampal CA 1
pyramidal neurons, two conductance levels which were 50 pS and 38pS were found in NM DA receptor channel with
50pS prevailing. The forms of 50 pS chanrel included short opening and burst opening, but the 38 pS chanrel in-
cluded only short opening. At 2 h after anputation in bilateral ankles, the open times and open probabilities of 50 pS
and 38 ps short opening channel and 50 ps burst opening channel increased significantly as compared with those of the
control. Furthermore, the 38 pS burst opening channel emerged. In the recording of 50 pS short opening channel,
ACTH;.» as well as morphine markedly educed the open time and open probabilities of NMDA receptor channel after
amputation, which could be blocked by naloxone, the opiate receptor antagonist. Conclusion The modulation of
ACTH and morphine on transmission of nociceptive information may be related to their inhibitory effects mediated by
opiate receptor on the changes of kinetic properties of NMDA receptor channel of hippocanpus in traumatic rats.
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Tab 1 Changes of kinetic properties of NMDA receptor channel in hippocampal CAl pyramidal neurons in amputated rats( =4~ 5 x £s)
Open time( thns) Close time( ¢ ns)
Channels P(open)
T T T D
Normal rats
50 pS dannel
short opening 0.7440.34 5.80140.86 6.48+1.09 99.0623. 86 0. 083£0. 027
burst opening 1.36 10.48 8.14+1.08 5.03+0.16 88.55+14. 88 0. 117+0. 038
38 pS channel
short opening 0.4940.19 5.13+1.05 6.60+1.06 134.90+16. 15 0. 060+0. 017
Amputatel rats
50 pS drannel
short opening 1.2040.55 ** 8.29+0.47 ** 5.42+1.60 92.28722. 42 0.30+0.13 ™
burst opening 2.8341.25 % 16.6443.48 * 3.90+£2.20 77.87£22. 40 0. 448+0. 150 **
38 pS channel
short opening 2.0340.49 " 6.3310.59 5.73+1.76 58.69+14. 52 0. 2760. 12
burst opening 2.50+1.03 15.96 +4.80 3.90+2.06 66.52+36. 9 0. 40+0.12
*, P<{0.05, **.P<0.0l vs coresponding group in nomal rats
2.3 ACTHix A “ZriF 694 ) 2 L ACTH 0.01 mmol/L
7~10 d 2 h 0.3ml ACTH ., 3 ml
CA1 . . 50pS 0. 01 mmol /L, 0.3ml .50pS
. ACTH, 5,4 . : TT, (B ’
3ml 0.0l mmd/LACTH,,, 0.3 ml , 50 [§ T, , 3 0L 0.01 nmol/L
TINTy (Py) 0.3 ml .
2 ACTH;n CAl 50 pS (n=4,x+s)

Tab2 Effect of ACTH,,, on 50 pS short opening channel of hippocampal CAl pyramidal neurons in amputated rats (n=4, x s)

Open time( fhns) Close time( ¢ ns)
50 pS short opening channel P(open)
T ) T O
Amputated rats 1.07 +0.49 8.44+1.52 6.50+2.15 82.69+29. 56 0. 273+0. 140
Amputated +A CT'H 0.55+0.15 %% 5.52+1.607 5.62+2.70 113.63434. 06 0. 095--0. 042 %
Amputated +Naloxone -+ ACTH 1.3140.56 ** 8.34+1.33* 6.50+2.20 94.99424. 92 0. 26840. 101 **

#, P<0.05, #, P<0.01 vs Amputated rats;

3 CA1

50 pS

*, P<0.05, **; P0.0l vs Amputated+ ACTH

(n=4,x+s

Tab 3  Effect of Morphine on 50 pS short opening channel of hippocampal CA1 pyramidal neuronsin amputated rats (n= 4, x *s)

Open time( £ hns)

Close time( ¢ hns)

50 pS short opening channel P(open)
T ) T D
Amputated rats 1.03 +0.47 8.2241.75 6.231+1.67 94.21+33. 08 0. 285+0. 103
Amputated +Morphine 0.48 +0.21 7 5.05+1.087 5.71+3.23 139.39+16. 68 7 0. 054740. 018
Amputated +-Naloxone+Morphine 0.98 0. 12 ** 8.1340.35* 6.6610.42 97.03+22. 81 * 0. 28140. 028 **
#.P<<0.05 ##, P<0.0l vs Amputated rats; *: P< 0. 05 **; P<0.01 vs Amputated+ morphine
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