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Amyotrophic Lateral Sclerosis (ALS) is a neurodegenerative disease causing impaired g B"atera' mtrapleural lnjectlon tlssue preparatlon and |HC Phrenlc.:'r'notor nycleus Phrenlnc motor flucleus

respiratory function and death due to loss of motor neurons (e.g., phrenic and intercostal)
innervating inspiratory muscles. Increased microglia corresponds with motor neuron death, [l A. . e _ Control 25 g CTB-SAP 7 days DAY 1 IHC protocol for microglia
but whether this increase is beneficial or harmful remains unknown. Microglia can exist in Control ;;\n . « Select 6 sections containing either the
multiple states including resting (ramified) and activated (amoeboid) morphology. In a g phrenic or intercostal motor nuclei for 8
novel rat model of respiratory motor neuron death induced by intrapleural injections of CTB-SAP | - = animals/group.

cholera toxin B conjugated to saporin (CTB-SAP), increased microglial density was seen 7| S Ly $0% +F Wash tissue in 1X PBS for 3 X 5 min. on
in the phrenic motor nucleus. However, less is known about microglia in the intercostal Nl o4 s & i shaker at RT and then incubate tissue in 1X
region. The aim of this study is to analyze microglial density in the intercostal motor 3 ¥4 PBS + 0.2% Triton + 5% normal donkey
nucleus, as well as microglial morphology in the phrenic and intercostal motor nuclei. We i serum for 1 hour on shaker at RT; |
hypothesize that there will be an increase in microglial density in the intercostal motor [l 5eoinf & Desawiers ) a0 | {" / Irlcubate tissue in 1X PBS + 0.1% Triton +
nucleus in CTB-SAP rats, as well as amoeboid microglial morphology in the phrenic and et e orae Surg. | "' ' ©% normal ~donkey Serum + antibody
intercostal motor nuclei. Spinal cord sections from CTB-SAP rats were stained for o sopm aga|r(1:st 1$TB (goat, 1_150003.’ (éalblocc;;}\elm)
microglia using immunohistochemistry, visualized using confocal microscopy, and are Adapted from Nichols etal. 2015 an d hbk(mouse 500, Bio-Rad) at
being analyzed using ImageJ and IMARIS. We have observed increased intercostal B. _ Control 25 pg CTB-SAP 7 days on shaker.

microglial density in 7 (not 28) day (d) CTB-SAP rats (p<0.05 vs. controls); however, we .

expect that microglia from all CTB-SAP rats will have an amoeboid morphology. These - ““; motor DAY 2 : : .
results would indicate increased microglial activation in areas controlling inspiration, but W)X nucleus ) V\r/]askh t'StS;(_T_ in 1X PBS for 3 X 5 min. on
we suggest that microglia may play a differential role in intercostal function (i.e., harmful at ‘ . Intercostal motor Tnfubee:tz tissue in 1X PBS + 0.1% Triton +
7d since density increased and beneficial at 28d since density decreased). nucleus o i - 1] Al I

Intercostal motor nucleus

5% normal donkey serum + donkey anti-

goat Alexa-Fluor 555 and donkey anti- ft Control =
R t_ I mouse Alexa-Fluor 488 (both 1:1000; _ . . : iaht i i
a IO n a e 0y . . Figure 5: Representative IMARIS photomicrographs from controls (left images) and day 7 CTB-SAP rats (right images) from the phrenic
‘,” |nVltr099n) for 2 hours on a shaker in the motor nucleus (top images) and intercostal motor nucleus (bottom images), where microglia (green) appear to have increased density and

dark at RT. amoeboid morphology in both motor nuclei. Next, we will quantify microglial morphology and expect to observe decreased number and length
of branches (indicative of amoeboid morphology) in the intercostal and phrenic motor nuclei of CTB-SAP treated rats vs. controls.

0 A. Intrapleural cholera toxin B fragment conjugated to paaptea rom s et 205 |+ VWash covered tissue in 1X PBS for 3 X 5
min. on shaker at RT.

i - i i Figure 2: A & B. 25 ug Cholera toxin B conjugated to saporin (CTB-SAP; Advanced Targeting Systems) or control (cholera toxin B (CTB; . . .
saporln (CTB SAP) mimics aspeCtS Of neuromUSCUIar Calbiochem) not conjugated to saporin (SAP; Advanced Targeting Systems); CTB+SAP) was bilaterally, intrapleurally injected into adult ::\/kd)unt tlSSUGlI on glzss tS“deS’t aaeg anil'-l
1 H H male Sprague-Dawley rats (A.), which was then retrogradely transported along the phrenic and intercostal nerves to the cell bodies of ade, coverslip, an Store at - unti
dlsorders and neurOdegeneratlve dlseases phrenic and intercostal motor nuclei (B.). C & D: 7 and 28 day treated control and CTB-SAP treated rats were then perfused with 4% : : d P tificati f staini .
paraformaldehyde, the cervical and thoracic spinal cords containing the phrenic and intercostal nuclei, respectively, were isolated and Imaging and quantitication ot staining 1S Increased mICrO Ilal denSIt and amoe bOld mor holo
Variables 25 CTB_SAP 25 CTB_SAP sectioned at 40 pum using a freezing-sliding microtome, and then sections from C4 (C.) and T2-T7 (D.) were prepared for performed using a Leica DM4000 g y p gy
ug ’ ug ’ immunohistochemistry (IHC). CTB-SAP injection results in decreased phrenic motor neuron survival (C.) and intercostal motor neuron . t 20 ificati d t H I | t t 1 th T t t I d h "
7d 28d survival (D.); representative CTB(+) staining for the phrenic and intercostal motor nuclei (white squares in top panels of C and D, microscope a X Mmagnification — an Sugges m|CrOg lal acluvation In € Intercostal an p renic

respectively) is shown at higher magnification in the bottom panels (C and D, respectively) for 7 day control and CTB-SAP treated rats. ImageJ. -
motor nuclei.

Phre_nic motor neuron ~40% ~40% 9 IMARIS software to quantify microglial projections Increased microglial activation in these regions could
survival . suggest that microglia may play a role in respiratory

Decreased > 50% B e e e e - & T e = starting point function. Since respiratory function is impaired in patients
‘ | ' ¥ e pome that suffer from respiratory motor neuron death (e.g., ALS),
knowing the role microglia play can contribute to knowledge

of the disease process and potential avenues of therapy.
3l i £ | AL, . BT Al PP iRy e Future directions will be focused on understanding which
B. Microglial density is increased in the phrenic .8 3 e 0 2. SE P & S o factors are produced by microglia in these motor nuclei in
motor nucleus in CTB-SAP treated rats _ AP TAEEL -, | e 4 5 ] 2= e o i W CTB-SAP treated rats, and whether these factors impact

" ' . " = I breathing.
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Figure 3: Visual representation of the skeleton and masking process that is being used to quantify microglial projections. In other words, we are quantifying average branch length of microglial projections, average :
number of branches projecting from the microglial cell body, and average number of end-points present on the branches of microglial projections to determine if CTB-SAP treated rats have microglia that have 1 ’ NIChOIS’ NL et al' EXper’ NGUfO/. 201 5

decreased branch length, number and end-points which would suggest morphology indicative of the activated microglial state (i.e., amoeboid morphology). Left image: ROI for mask of Cd11b(+) cells (i.e., microglia). 2. Bertin, F. & Deslauriers, J. Thorac. Surg_ Clin. 2011
Center image: depiction of how branching quantification is conducted with branching starting points (denoted by arrow) and seed points for tracing branching (denoted by *). Right image: 3D representation of

microglial branching. 3. Hanisch U.K. & Kettenmann H. Nat. Neurosci. 2007
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. . . Figure 4: Representative photomicrographs from a control (left image) and CTB-SAP treated rats (day 7, middle image; day 28, right image), where microglial density (Cd11b; green) is increased near CTB(+) l I nlverslt Of f\ Kl 1ssour1
both the hrenlc and ’n tercos tal motor nuclel intercostal motor neurons (red) in the intercostal motor nucleus (denoted by dashed, white circle) in 7 day CTB-SAP treated rats. 7 day CTB-SAP treated rats have increased Cd11b fractional area (top graph) and y
p - optical density (bottom graph) in the intercostal motor nucleus in comparison to control and 28 day CTB-SAP treated rats (* = p<0.05).




