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Changes of noradrenergic neurons in the spinal cord of morphine-dependence and

morphine-withdrawal rat

HE Gui-giong', SUN Shan-quan', YU Hui-ping’, YU Wei-hua', WANG Ke-jian', LIANG Yi-jian' (' Department of Anat-
omy, *Department of Psychiatry, The First Affiliated Hospital, Chongqing University of Medical Sciences, Chongging 400016, China)

Abstract; Objective To investigate the distribution, shape and number of noradrenergic neurons in the
spinal cord of morphine-dependence and morphine-withdrawal rats. Methods Twenty-four male SD rats were
randomly divided into three groups (n =8 in each group). The rats in morphine-dependence group and mor-
phine-withdrawal group were injected intraperitoneally with morphine for 6 d till morphine dependent model was
established, while the rats in control group were injected with saline. The rats in morphine-withdrawal group
were injected with 5 mg/kg naloxone to induce withdrawal syndromes. In 24 h after the last injection, the brain
and spinal cord were removed and cut coronally into pieces. The changes of noradrenergic neurons were meas-
ured by immunohistochemical staining. Results The number of DBH-positive neurons in LC of control group
was (98 £17), while (212 £20) and (229 +27) respectively in morphine-dependence and morphine-with-
drawal groups. More dark-stained noradrenergic neurons were found in anterior horn, while more appeared in
posterior and lateral horn of spinal cord, as compared with control group. Conclusion The significant increase
of noradrenergic neurons in LC and spinal cord following chronic morphine treatment and withdrawal indicates
that NA was related to morphine-dependence and morphine-withdrawal syndrome, which may be involved in the
molecular mechanism underlying morphine tolerance, dependence and withdrawal.
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A: DBH-positive fibers and neurons in the anterior horn of spinal cord, and cell bodies are less dark-stained in control group; B: Dark-stained DBH-positive

fibers and neurons are located in the anterior horn of spinal cord with large cell bodies in chronic morphine treatment group; C: Dark-stained DBH-positive fi-
bers and neurons are located in the lateral horn of spinal cord with different shape and size of cell bodies in chronic morphine treatment group; D Dark-stained
DBH-positive fibers and neurons are located in the superficial layer of posterior horn of spinal cord with small cell bodies in chronie morphine treatment group
B B EEMATRA MM SRR DBH AEMETE (W) (DAB-Ni x200)
Fig 1 DBH-positive neurons ( “y) in the spinal cord of rat during chronic morphine treatment ( DAB-Ni x200)

®1 KRHEMABRER MM FMAA DBH FAttinE T R FHRE(RBRRABRL) HEL
Tab 1 The number and average gray value of DBH-positive neurons in anterior, lateral and posterior horns of spinal cord of rats

Posterior horn Lateral homn Anterior horn

Group Sections

Number Average gray value Number Average gray value Number Average gray value
Cantrol 16 00 00 00 0+0 73 178 £ 15
Morphine-dependent 16 425 66 +4 *° 29+5* 69 £8 ** 134" 67 +8*
Morphine-withdrawal 16 457" 655 31 24 65+6"" 125" 69 +7°*
*: P<0.05, #%: P<0.01, vs control group
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