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Fig | Effect of morphing on MSG-induced neurotoxicity of cultured cortical neurons from [4~17-d
old mouse fetuses for 7 days in wifro. A. Control cuiture; B. Culture exposed to morphine (100
nmol « L™ 1); C. 100 umol » L' MSG-treated cells for 24 h; D. Cells pretreated for 10 min with
morphine (100 nmol » L"), followed by MSG (100 umol « L™') treatment for 24 h; E. Neurons
treated for 10 min with both morphine(100 nmol « L™') and naloxone (100 umoi « L™') . then with
MSG (100 pmol « L") for 24 h.

Tab 1 Morphine enhances MSG neurotoxic injury assessed by LDH release

Exposure to
MSG Morphine Noloxone it LDH release

(100 pmol » L) (100 nmol = L") (100 umol « L 1) (% of controt)
- - - 5 100.0£2.5
+ i o 5 105. 74+ 19. 0
T + = 5 103.341.2
-+ + 5 194.64+17. 7%~
+ + + 5 104, 3+ 3. 654

Values in the table are i-=+s. ** P<70. 001 »s MSG or morphine group., 2<P<20. 001 »s morphine-MSG

group.
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Fig 2 Concentration dependent effect of MSG neurotoxicity. Cultures were exposed
for 10 min to MSG 0, 0.1, 0.4, 0.8, 1.2, 1.6 mmol - L' in D-Hank’ s solution
then incubated in the defined serum-free media for 24 h. Over 200 cells were counted
to determine the viability of the cell culture using the equation described under
materials and methods. Values are meansts(n=4). *P<C0. 0] »s control.
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Fig 3 Intracellular Ca’* response to MSG 100 umol « L='(A), Morphine 100
nmol « L™!(B) and MSG 100 umol » L' after morphine 100 nmol « L™(C).
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EFFECTS OF MORPHINE ON MONOSODIUM GLUTAMATE
NEUROTOXICITY AND ITS MECHANISM

L Lin, HM Gu, WN Zhang, XN Zhao, HY Zhang* , GZ Tang”* , MY Li* and ZX Zhang
(School of Medicine , ™ Department of Biochemistry, Nanjing University, Nanjing 210093)

ABSTRACT The enhancing effects of morphine on monosodium glutamate (MSG) neurotoxicity
and its blocking by naloxone were studied through morphoiogical observation, together with detection
of concentrations of intracellular free Ca*t ([Ca®* ]i) by Ca** indicator Fura-2/AM and lactate
dehydrogenase (LDH) efflux in the bathing medium in primary cultures from 14~17 d old mouse fetal
cortex. It was found that 10 min pre-incubation of young cortical neurons (7 day in ritro) with
morphine 107 or 10~% mol+L~! substantially incteased LDH release from 105. 7954 19. 0% (treated
with MSG alone) to 194. 5% +17. 7% and 214. 0% +9. 5% respectively after exposure to MSG
0.1 mmol+L™!, but pre-incubation with morphine (10~7 or 10~® mol +L~') plus naloxone (0. |
mmol <L ') reversed the LDH release after treatment with the same concentration of MSG. Morphine
(1077 or 10~ ° mol+L~") produced little elevation of [ Ca** ]i. However, when combined with MSG
(0. 1 mmol-L~1) morphine elevated the [Ca®* ]i level much more than MSG alone. These results
suggest that morphine markedly enhances excitotoxic neuron damage, which can be reversed by
naloxone. Overloading of intracellular Ca’™ may be a simultaneous pathological mechanism
underlying the neuronal damage and death that occur in excitatory toxicity.
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