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has investigated and compared the time course of sensory and motor neuron loss after
axotomy only with axotomy with ligation. The study investigated whether LIF also supports the
suvival of axotmized sensory and motor neurons in adult rat. It was found that the loss cells in
the DRG of axotomy with ligation group at the C7 ,C8 land Tl levels were nearly the same as
the loss cells in the DRG of axotomy only group. motor neuron, there was no different
between the axotomy only group and the axotomy with ligation group. The median and ulnar
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The neurotrophic factors bind to specific cell surface receptors.

Neurons that do not receive adequate amounts of

neurotrophic factor die by apoptosis with fragmented nuclei........... 4
2. Axotomy affects not only the injured neuron but also its

synaptic partners and neighboring cells.(A),A normal neuron with

an intact functional axon. (B), (1) After axotomy the nerve

terminals of the injured neuron fail rapidly. (2) The distal stump,

separated from the cell body, undergoes Wallerian degeneration.

(3) Myelin degenerates and (4) Phagocytic cells invade.

(5) The cell body undergoes chromatolysis, in which the nucleus

moves to moves to an eccentric position. (6) Presynaptic

terminals on the chromatolytic neuron withdraw and

are enwrapped by glial processes.

(7,8) The inputs to and targets of the injured neuron can

atrophy and even degenerate..... ....ooevveieieiieiii i
3. Changing the size or activity of the muscle target controls

the survival of motor neurons (A), Removing a developing limb

results in marked decrease in the number of motor neurons.

Limb bud amputation is performed in a chick embryo

at about 2.5 days. Although motor neurons are generated

in normal numbers, later in development few motor neurons

remain on the side of the spinal cord on the side of the missing limb.

The number of motor neurons on contralateral side is about 50%

of the number generated originally. (B), Increasing the size of
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neuronal death during development. Transplantation of

an extra limb bud prior to the normal period of cell death

in a chick embryo results in an increased number of

limb motor neurons on the side with additional target tisSue...........ccovvvvvveeiveenneennn. 9
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which as a consequence create docking sites forSTAT factors.
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or heterodimers and translocate to the nucleus,
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(AJ, The perfusion of fixative through the aorta ascendens with
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with Bouin's solution. (B) The spinal cord level C7-T1
were removed after PErfUSION. .. ...oie. e 20
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used to pProcess the COrd SEOMENT. ... it e e 21
Microtome were used to cut the cord segment..........cooeuiiiiiiiii i 22
Fluorogold labeling technique. The right median and ulnar nerve

were exposed at axillary brachial plexus level and transected without



11

ligation. The proximal stump of the median and ulnar nerve were
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(B), The lateral region where ulnar and median motor neurons

of spinal cord at level of C8 normally reside, or are lost after axotomy,

is outlined by the arrows. (C), The lateral region where ulnar

and median motor neurons of spinal cord at level of T1

normally reside, or are lost after axotomy, is outlined by the arrows....................... 28
Photomicrograph of Fluorogold-labled motor neurons with

in the spinal cord of an adult rat. These control motor neurons

were labeled by retrograde Fluorogold into the median and

ulnar nerve. At higher magnification, the cell bodies and

processes are extensively filled with Fluorogold..............ccccooiiiiiiiiiiiii e, 29
The loss of sensory neurons in C7 at several survival times after

median and ulnar nerve transection in adult rats.

Data are expressed as percentage ( eaniSEM) neuronal loss.



17.

18.

19.

20.

21.

Numbers in parentheses above the bar indicate the number of

rats examined in each group.*p<0.05 using ANOVA and

POSt-NOC (DUNCAN) TEST. .. iiie it eanas

The loss of sensory neurons in C8 at several survival times after

median and ulnar nerve transection in adult rats.

Data are expressed as percentage (mean+SEM) neuronal loss.

Numbers in parentheses above the bar indicate the number of

rats examined in each group. *p<0.05 versus 1week after axotomy group,

"p<0.05 versus 2 weeks after axotomy group, ANOVA and

POSE-NOC (DUNCAN) TEST...cuu it e e e e eeas

The loss of sensory neurons in T1 at several survival times after

median and ulnar nerve transection in adult rats.

Data are expressed as percentage (mean+SEM) neuronal loss.

Numbers in parentheses above the bar indicate the number of

rats examined in each group. *p<0.05 versus 1week after axotomy group,

49<0.05 versus 2 weeks after axotomy group, ANOVA and

(1053 ot a o T (B 1W T o= T ) T =)

Time course of motor neuronal loss in the ¢ 7 region for
several survival time after median and ulnar nerve transection
in adult rats. Data are expressed as percentage (mean+SEM)
neuronal loss. Numbers in parentheses above the bar indicate

the number of rats examined in each group. *p<0.05 versus 1week

after axotomy, ANOVA and post-hoc (Duncan) test..........cccoeeevviiiieiiieiinnennnn.

Time course of motor neuronal loss in the C8 region for
several survival time after median and ulnar nerve transection
in adult rats. Data are expressed as percentage (mean+SEM)
neuronal loss. Numbers in parentheses above the bar indicate

the number of rats examined in each group. *p<0.05 versus 1week

after axotomy ANOVA and post-hoc (Duncan) test........ccceevveeeiiieiieeineieneeennn.

Time course of motor neuron loss in the T1 region for

several survival time after median and ulnar nerve transection



22.

23.

24.

25.

26.

in adult rats. Data are expressed as percentage (mean+SEM)

neuronal loss. Numbers in parentheses above the bar indicate

the number of rats examined in each group. *p<0.05 versus 1 week

after axotomy ANOVA and post-hoc (Duncan) test.........ccuevveniieiiiieiiieiieeieeeeee, 36
The loss of sensory neurons in the ¢ 7 DRG region for several

survival times after median and ulnar nerve axotomy with ligation in

adult rats. Data are expressed as percentage (mean =SEM) neuronal loss.
Numbers in parentheses above the bar indicate the number of rats examined

in each group. *p<0.05 using ANOVA and post-hoc (Duncan) test............cccceeeun.e. 38
The loss of sensory neurons in the C8 DRG region for several

survival times after median and ulnar nerve axotomy with ligation in

adult rats. Data are expressed as percentage (mean iSEM) neuronal loss.
Numbers in parentheses above the bar indicate the number of rats examined

in each group. *p<0.05 versus 1 week after axotomy with ligation group,

ANOVA and post-hoc (DUNCAN) TeST.....uiviuiiiieii e e 39
The loss of sensory neurons in the T1 DRG region for several

survival times after median and ulnar nerve axotomy and ligation in

adult rats. Data are expressed as percentage (meaniSEM) neuronal loss.
Numbers in parentheses above the bar indicate the number of rats examine

in each group.*p<0.05 versus 1week after axotomy with ligation group,

ANOVA and post-hoc (DUNCAN) TEST.......cc.iiiiiiiei e 40

Time course of motor neuron loss in the C7 region for several

survival time after median and ulnar nerve axotomy and ligation in

adult rats. Data are expressed as percentage (mean+SEM) neuronal loss.
Numbers in parentheses above the bar indicate the number of rats examine

in each group. *p<0.05 versus 1 week after axotomy with ligation,

ANOVA and post-hoc (DUNCaN) teSE........ovviiieiieeee e e 41
Time course of motor neuron loss in the C8 region for several

survival time after median and ulnar nerve axotomy and ligation in

adult rats. Data are expressed as percentage (meaniSEM) neuronal loss.

Numbers in parentheses above the bar indicate the number of rats examine



Xiii

in each group. *p<0.05 versus 1week after axotomy with ligation,

ANOVA and post-hoc (DUNCAN) tEST.........uiiieiieii e e aens 42
. Time course of motor neuron loss in the T1 region for several

survival time after median and ulnar nerve axotomy and ligation in

adult rats. Data are expressed as percentage ( ean+SEM) neuronal loss.
Numbers in parentheses above the bar indicate the number of rats examine

in each group. *p<0.05 versus 1week after axotomy with ligation,

ANOVA and post-Noc (DUNCAN) tEST......c..uiiiiiiiiiii e 43
. Effects of LIF on adult rat sensory neuron survival 1weeks after

axotomy in C7 DRG. Data are expressed as percentage (mean =SEM)

neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.

All the LIF-treated groups showed significant increase in

sensory neuron survivals compared with PBS-treated controls as

determined using student’s t-test (P<0.05).......cccuuiriimrniiieiiiaeei e 45
. Effects of LIF on adult rat sensory neuron survival 1weeks after

axotomy in C8 DRG. Data are expressed as percentage (mean =SEM)

neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.

All the LIF-treated groups showed significant increase in

sensory neuron survivals compared with PBS-treated controls as

determined using student's t-test (P<0.05)........ccuiieiiiiiiiieeii e 46



30.

31.

32.

33.

Xiv

Effects of LIF on adult rat sensory neuron survival 1weeks after

axotomy in TL DRG. Data are expressed as percentage (mean dzSEM)

neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.

All the LIF-treated groups showed significant increase in

sensory neuron survivals compared with PBS-treated controls as

determined using student’s t-test (P<0.05).......oeiiiuiriiiiiiii e 47
Effects of LIF on adult rat sensory neuron survival 2 weeks after

axotomy in C7 DRG. Data are expressed as percentage (mean +SEM)

neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.

All the LIF-treated groups showed significant increase in

sensory neuron survivals compared with PBS-treated controls as

determined using student’s t-teSt (P<0.05).......iiiieeniiiiiiieeiiii e 48
Effects of LIF on adult rat sensory neuron survival 2 weeks after

axotomy in C8 DRG. Data are expressed as percentage (mean +SEM)

neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.

All the LIF-treated groups showed significant increase in

sensory neuron survivals compared with PBS-treated controls as

determined using student's t-test (P<0.05).......ccoeeiiiiiiiiiiiiiiiie e 49
Effects of LIF on adult rat sensory neuron survival 2 weeks after

axotomy in T1 DRG. Data are expressed as percentage (mean iSEM)

neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.

All the LIF-treated groups showed significant increase in

motor neuron survivals compared with PBS-treated controls as



34.

35.

36.

37.

determined using student's t-test (P<0.05)......c..viiiriiiiiiiiiiiii e 50
Effects of LIF on adult rat sensory neuron survival 4 weeks after

axotomy in C7 DRG. Data are expressed as percentage (mean £SEM)

neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.

All the LIF-treated groups showed significant increase in

sensory neuron survivals compared with PBS-treated controls as

determined using student’s t-teSt (P<0.05)......c..uiiiiiiiiiiiiiiii e e 51
Effects of LIF on adult rat sensory neuron survival 4 weeks after

axotomy in C8 DRG. Data are expressed as percentage (mean £SEM)

neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.

All the LIF-treated groups showed significant increase in

sensory neuron survivals compared with PBS-treated controls as

determined using student’s t-test (P<0.05)........ccoevvieiiiiiiiieiiiee e 52

Effects of LIF on adult rat sensory neuron survival 4 weeks after

axotomy in TL DRG. Data are expressed as percentage (mean £SEM)
neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.

All the LIF-treated groups showed significant increase in

sensory neuron survivals compared with PBS-treated controls as
determined using student’s t-test (P<0.05)........ccvevriieiiiiiiieii e 53
Effects of LIF on adult rat sensory neuron survival 1weeks after
axotomy in ¢ 7 level. Data are expressed as percentage (mean diSEM)
neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.



38.

39.

All the LIF-treated groups showed significant increase in

motor neuron survivals compared with PBS-treated controls as
determined using student's t-test (P<0.05)......cccuvuiiiiiiinieiiiiiiieeeeiiieeeeens
Effects of LIF on adult rat sensory neuron survival 1 weeks after
axotomy in C8 level. Data are expressed as percentage (mean £SEM)
neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.

All the LIF-treated groups showed significant increase in

motor neuron survivals compared with PBS-treated controls as
determined using student’s t-test (p<0.05)......c.cceeviiiiiiiiiiiiriieeieeenn,
Effects of LIF on adult rat sensory neuron survival 1weeks after
axotomy in T1 level. Data are expressed as percentage (mean £SEM)
neuronal survival. Numbers in bar represent numbers of

percent neuronal survival and numbers in parentheses above

the bars indicate the number of animals examined in each group.

All the LIF-treated groups showed significant increase in

motor neuron survivals compared with PBS-treated controls as

determined using student's t-test (P<0.05)....cccuerriiiiiiiiinieeeiiiieeiiieeeas



LISTCF

DRG
c7

C8

T1
NGF
NT
P75NGFR
TRK
LIF
LIFR
CNTF

JAK

F9

mm

MTPBS

PBS

(N

Dorsal root ganglia

Seventh cervical segment

Eighth cervical segment

First thoracic segment

Nerve growth factor
Neurotrophin

P75 Neurotrophic factor receptor
Tyrosine kinase

Leukemia inhibitory factor
Leukemia inhibitory factor receptor
Ciliary neurotrophic factor

Janus kinases

gram

Degree Celsius

intraperitoneal

Micrometer

Microliter

Microgram

Milliliter

Millimeter

Mounted tonicity phosphate buffer
saline

Phosphate buffer saline



	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



