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E—X ¥R ML Spinal Cord and Spinal Nerves
I. The Spinal Cord has a Core of Gray Matter Surrounded by White Matter

The alar plate of the developing gray matter becomes the dorsal horn, where the cells
receive and transmit sensory information. The basal plate becomes the ventral horn, where

motor neurons and interneurons regulate movement and visceral function.
II. The Spinal Cord is Divided into 31 Segments

From the medulla to its end the segments are: 8 cervical, 12 thoracic, 5 lumbar, 5
sacral and 1 coccygeal. Each segment gives rise to 1 pair of spinal nerves. Each spinal
nerve is formed by the joining of fibers in the dorsal root and the ventral root of one spinal
cord segment. Each spinal nerve provides sensory and motor innervation to one segment of

the body. A segment of the body includes the skin, muscles, bones and viscera.

(A) Sensory information from all tissues is transmitted to the spinal cord by processes

of pseudounipolar neurons. Pseudounipolar neuron cell bodies form the dorsal root ganglion.

spinal HHERY; H spine( ) NI AR K

cord E; (@)cad KR

core H.L; (B, hardcore BERL, E5T AH)

gray KB, KER; 5 gey(KEK)FEX

matter P ; [F] i :thing ¥, ¥ 1H; substance YR
surround [EI%%; sur FEeoee E(#, surplus F & ); round B
alar EH; aa®E; (GDFN REBHI1RSHT
plate #&; (I)tay HF(HH)

develop EJB,K®; (iC)developing country X BHFEXK; developed country KX HHE
dorsal &M ; XA : ventral I MY

horn £1,5; (H)honk MEMI S

receive WXE]; (IF)conceive # I , FF A

transmit f%i%; trans Bt (#, transplant # 18 (plant FH-N—PFHE S —>BHE) + mit
1% (4], remit JL3K)

sensory @ﬁ Eg H sense @ﬁ[gﬂ , SENsor ﬁﬁ%&]

information {58 ; in M (#,inmate $RZ) + form T + ation BHFH >RV N FH KR~
L=PSH



basal EIH); base HAH (£ 17))—>basal (JE414)

ventral JEMAY; LA : dorsal HFE A

motor ZZHME; mot B F(H, motion B3N ) + or FR(FRARY)
interneuron FEMEIT; inter BIH Z 8] (F, interstate M [8] 8 (state M) ) + neuron 25T
regulate Y7 ;  [F] 338 : modulate ¥ 7 , control 1 |

movement iZ3f; move B3 (B, remove i (re f El 1 EH—~ME, £#))
function ZhfE; /R i : dysfunction ThEE 4K I (dys R ##Y)

divide 43,B%; divident ZLF|(FBIMKTE)

medulla #E5T; (4, medulla kidney ‘& %85 )

cervical FH); cervico F( B, cervicitis FEHK )

thoracic F@#Y; thorax M, iy 5

lumbar JE#; () lumber Af

sacral REEH; FEEAIWEN IR AT KB

coccygeal R HHI; coccyalgia BB JH (algia 75)

segment T B; seg 5 (1, segregate R ) + ment & 175 &

rise FHE(ARRYENFE); rise AR (XYB0A)

nerve M4; innerve - KMZ(in )

joint EA; BAN join(BEA,MMA)

fiber £ 4E; (#,fiberize i £F 4k (W17 ¥ sige -+~ 4k) ]

root H; (i) roof HUEN)

include f1%5; in W (#Y,inside FIFR) + clude EHE (B, exclude HERR (ex [M51) ]
skin JZfik; [F] i) :derm B2 Bk (#, dermatology 2 BR 5 )

bone ‘H; skin and bone BB M (DUBHEEE)

viscera WHE,NZ&; visceral NAFAY

process Z; pro B (5, profile #43 ) + cess FE (#, concess M) >EERMEM AR >R H;
process B 55 — & B R # T, o B

pseudounipolar B EERAY; pseudo B A (#, pseudoparalysis B RE , R BRIE ) + uni H (], universe
FH LR (uni B— + verse H > —YIMRTE~>FH) ) + polar B (1, bipolar BUK (bi X))

neuron MZJIL; neuro W (H, neurology M K% ]);  on B F (B, proton K F)
cell #HM; molecule 43 F— cell—>tissue ZH £1—organ %% H —>system & 4L —~body A ik

ganglion MZ%; ganglio 32 Y5 K ([ #, gangliocyte #1215 41l (cyte ) )
. 9 .



The single process from the cell body leads to a long axon with a peripheral process and a
central process.The peripheral process of the axon passes through the spinal nerve and ends
in the dendritic zone in the skin, muscles, joints or viscera in that segment of the body.
The central process of the axon synapses on cells in the dorsal horn of the spinal cord gray

matter . .

(B) Motor innervation to the skeletal muscles of that segment of the body is provided
by multipolar neurons in the ventral horn gray matter. Axons of the large motor neurons
(called alpha motor neurons) leave the spinal cord through the ventral root and join the sen-
sory fibers to form the spinal nerve. The branching axon terminals of each alpha motor neu-

ron innervate many muscle cells.

(C) Motor innervation to the viscera of that segment of the body is provided by smaller
multipolar neurons in the intermediate gray matter. These neurons are preganglionic sympa-
thetic neurons. Axons of these preganglionic neurons leave the spinal cord through the ven-
tral root and join the spinal nerve, but immediately branch away from the spinal nerve into
the sympathetic ganglion. Some of these axons synapse here; others pass on through to other
destinations. The axons that synapse make contact with postganglionic sympathetic neurons.
Their axons then re — enter the spinal nerve and distribute with it to all of the tissues of that
body segment. In the skin they innervate sweat glands and tiny muscles of the hair follicles.
They also innervate gland cells, fat cells, muscles in the viscera, and muscle in the walls of

all blood vessels.

III. Nerve Fibers are Classified According Fiber Size, Speed of Conduction and Function.

single #—®; bi (B, bipolar WK KI); tri E[@'J‘,triple =) muli £ (6], mul-
tiply ¥, %)

lead OFH,0%
axon BZE; ax M(#, axifugal O ($1) A ) + on 47, 5 F ($, neuron M2 7T )

peripherial AR #; peri JA B A (#, perimeter 1 7, I 1K ] + (s) pherial [H &, Bk i — 7E B #Y
& Bl — JE B

central FRAE; centre(PL) MR IWER

dendritic W ZEHJ; dendrite B R [, dendriceptor 4 2 3 {4 ]
zone F; [F] A :area

synapse ZEfil;  syn 3E[A] + apse B~ BB — PR il

skeletal E 8 ; bone B; skeleton B#§
.10 -



provide $R{t; [7] XiF : offer, afford

multipolar  ZHHY;  multi ZH(F, multiply FLL);  polar #& #9 (4, unipolar 284K 4 )
leave B JT; (HE)leaf (M F)MEHIE N E leave

invervate (EMLA T  in N (B, intone ¥ 5K (tone 3 ) )

muscle JLP); muscular 3B4H, B LB A

preganglionic MZETRTAY;  pre BT (1, preface BT F );  ganglion M + ic iy
sympathetic O3ZKK, QA FHE LK sym HFE (B, symmetry 5T FK ) + pathe L2145 + tic AY

immediately 2%Blib; im—>in  + mediate VA + Iy B1A G R >N HA T - LB AFTELE
Hii— 24 B 3t

branch 4%
destination HE 5, BRH; [8] 37 : aim, goal , target

contact #Efih; con FL [ (H, connect 1% $# (con £ {F] + nect H—ILEFEHE—>E )] + tact #Hfit
(%1, tactile filk 5% B9 , A kB8 A9 )

postganglionic MY 5H; post J5 (I, postwar L5 HI);  ganglio B2 ¥ 49 (#, ganglioblast
B 22 57 40 S (blast FR4H ) )

re —enter TFFHA; re H(H, reply FEIZ& (ply 1> EHFT—>/EE)];  enter # A (], entrance
AR)

distribute 43#7, 50 BC;  dis - BL( B, display B R (dis 22 FF + play =2 FE R~ BR)];
tribute T1 4 (7 , contribute FTHK )

sweat HIF; ()5 sweet(FH) -1 FHZE

gland JR1E; glandiform BRARAY , B ER A (form B, FER)

tiny f/NEI; 1R LA < small, little , microscopic

follicle /PN, JEHL; follicle cell BRYI4HAE

fat  fgWi; [F] i8] : lipid B Bt

blood [l; (¥ )flood Ht7K

vessel [E,F8%; () vascular M HY

classify 43%; class 2 + ify §f (Fi8) 55 :ify 28 48 8038 (4, unify £ B — 14 (uni B2 —))
according &M ; ac—ad MN3& A L (B, acclaim XX F (claim M) ) + cord L (], cordial L i) )
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induct 3| % (in A1 + duct >N EF =5 % ,#FAT))
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The axons of all of the sensory and motor fibers making up the peripheral nerves vary
greatly. Neurons with different functions differ in size. The diameter of an axon is directly
related to the size of the neuron cell body from which it arises. In addition, the amount of
myelin surrounding an axon determines its speed of conduction of axon potentials, and both
of these characteristics vary directly with the diameter of the axon. The result is a wide

spectrum of fibers that are grouped according to function, diameter and speed of conduction.

Two classification systems based on these characteristics are in common use: the first
derives from the wave of electrical activity that travels down a mixed (motor and sensory)
nerve after an electrical stimulus is applied experimentally. This wave is a compound action
potential . In this classification system, the fastest conducting fibers (the largest diameter
with the thickest myelin) are the A group, fibers conducting at intermediate speeds are the
B group and the slowest fibers are C fibers. Further, within the A group there are subgroups
(alpha, beta, gamma and delta) that exhibit measurable differences in speed of conduc-
tion. The second classification system developed from studies of sensory nerves and includes

four groups (I~-1V) that are differentiated chiefly on the basis of fiber size.

vary B; ()5 vey(R) -1 FHZE

differ {#AR[F; dif>dis (B, disagree AR R ) + fer B (B, transfer F#% (trans B + fer H
W EHR) ) WA RHERL~FERR

diameter E7%2; dia 813 (1, dialogue %135 (dia B4 1t + logue Yo~ Xt FH LX) );  meter &
BUE)B ALK KRR EFR-EHE

directly E¥H#h; K A :indirectly [A] 4

relate F3%; re B, EH(H, return JT& (re Bl + um FH—>EH—>13E)] + late B () 1E 1A
WA R“BH")

addition fll; add i1 (i) —addition fil (%)

amount #(&; amount to Bif

myelin BEBR;  myel B8, B BE( B, myelalgia HHEH) + in TR

determine P5E;  de SRV X + term BB HLE J PR~ R %E
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