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macrophage-1 antigen (Mac-1, 16–32 µg; Mac-1-SAP rat, Cat
#IT-33) to selectively ablate spinal microglia in rats with
established morphine-induced hyperalgesia. Injections of Mac-
1-SAP or saporin alone as control (SAP, 20 µg; Cat #PR-01)
were initiated after seven days of morphine treatment and
performed at lumbar level once a day for three days. Mac-1-
SAP significantly reduced the level of CD11b expression in
the lumbar spinal dorsal horn (see Fig.1) and the treatment
reversed mechanical and thermal hypersensitivity induced by
morphine. Conversely, the immunotoxin did not affect the
development of morphine tolerance in the same animals.

These findings point out the specific role of microglia in
the development of pain hypersensitivity following morphine
treatment. Thereafter, we dissected the underlying molecular
mechanisms and found that morphine induced P2X4 receptor
upregulation in spinal microglia, which in turn triggered the
synthesis and release of brain-derived neurotrophic factor
(BDNF). Microglial BDNF has been shown to induce pain
hypersensitivity in spinal neurons by hampering the function
of the K+-Cl- co-transporter KCC2, the main neuronal chloride
extruding transporter in neurons, via trkB signaling.5
Consistently, we found that such BDNF-trkB-KCC2 signaling
cascade is activated by morphine and alters chloride-mediated
inhibition on spinal neurons, thus increasing network
excitability. 

All together, our study indicates that morphine-induced
hyperalgesia, as neuropathic pain, is a pathological alteration
of pain sensitivity whose expression is gated by spinal

microglia. Targeting at any level, this microglia-to-neuron
cascade is a valuable strategy to improve the use of morphine
in chronic pain.
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The solution to the puzzle was:
Jumbles:

PLURIPOTENT
HEDGEHOG
DORSAL
GANGLIONIC
EMBRYONIC

What the ATS Knockout
Mouse did to support
himself while earning his PhD in
Neuroscience. 
Answer:  

HE WORKED AS A  ... MODEL.

Congratulations to the puzzle solvers from last quarter. 
Each winner received a Knockout Mouse Tote Bag.
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