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He sets the fox to keep the geese (7| BN £)

1 s BRI 1)
Anatomy of Nervous System(1)

20

Neurology

The nervous system is the most complicated and highly organized of the various systems
which make up the human body. It may be divided into two parts, central and peripheral.

The central nervous system consists of the encephalon or brain, contained within the cra-
nium, and the medulla spinalis or spinal cord, lodged in the vertebral canal; the two portions
are continuous with one another at the level of the upper border of the atlas vertebra. The
peripheral nervous system consists of a series of nerves by which the central nervous system is
connected with the various tissues of the body. For descriptive purposes these nerves may be ar-
ranged in two groups, cerebrospinal and sympathetic, the arrangement, however, being an ar-
bitrary one, since the two groups are intimately connected and closely intermingled. Both the
cerebrospinal and sympathetic nerves have nuclei of origin (the somatic efferent and sympathe-
tic efferent) as well as nuclei of termination (somatic afferent and sympathetic afferent) in the
central nervous system. The cerebrospinal nerves are forty-three in number on either side—
twelve cranial, attached to the brain, and thirty-one spinal, to the medulla spinalis. They are
associated with the functions of the special and general senses and with the voluntary move-

ments of the body. The sympathetic nerves &

nervous [ 'moves) adj. B3k ;nerv M2 (B, nerve WA ] +ous MI—>MEH M R~ KIKH

system ['sistom] n. B #:sys=syn L@ [H], synchronize FEF) + st 3 + em FE >
WE—RB-RE

highly ['haili] adv. #RKHE; high & + ly B~ B K#b

various ['veorios] adj. BFEREM; vary BEH)KEE; B variety & P&

human {'hjumen] n. A ; human being A

central [sen'trail] adj. FHRK; centre(FL)HEFRER

peripheral [po'riforal] adj. FEK, KW HY;peri J& B (B, perimeter J& K (peri A H +
meter {25 —JE 1)) + pheral BEH (K B spheral B #))

brain [brein] n.  J8i;cerebral KX B, IR Y ; cranial A8 ; encephalic IR ; cerebullar /) iR
. 6 .
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2]

within [wid'in] n. H¥, Bk; K XA : without Fhif1

medulla [me'dale] n. #8;5 cortical (& FE) AT ; (1, medulla kidney % #85% )

spinal ['spainl] adj. ¥H#EH; M spineCH ) N TE 2 15 M kK

vertebral ['veitibral] adj. HMEBH; (IF)verbal BNiA M

canal [koa'nel]l n. & ,i; (F)tunnel BEiH

continuous [kon'tinjuss] adj. #LERY; (3T )discontinue B = break

another [o'nads] adj. H—A; an —4 + other H I >FH—4

level ['lev(o)l] n. 7KFslev 2, FH(H, lever KLAT (lev 2 + er REA—>H R B R T —~ALFT) )

upper ['apol adj. LHEHI, FFH ;R L lower K

border ['boido] ». #1H =boundary

vertebra ['vaitibrol n. HWE, HE

series ['sioriiz] n. &EZE, B, NB, BB ;serial FLEW, RIP

cerebrospinal [ seribrou'spainl] adj. ¥ B8/ ; cerebro KM #Y , Bl i (], cerebritis K
4] + spinal HHEH

sympathetic [ simpa'etik] adj. OB, QFFRELH; sym LF (H, symmetry Xt
F7]) + pathe (L% + tic Y

arrangement [o'reindzmont] n. HEFI, EHE; ar—>ad MIRIA X + range FLE + ment £ A
& B R 5~ HE

however [hau'eve] adv. #RTW ;how + ever MI& /G (#1, whatever TTif f0fA] , wherever &
WA 3 ) — A 1 ] — SR T

arbitrary ['abitreri] adj. (TEK, REK, HMERHN, TEH

intimately adv. ®YIHL; inti—inter I + mate W £ (], inmate WK FEIE) + 1y Ali8)5
F>-HEBHEE R E T

closely ['klouzli] adv. HEiLHL; close iTH + 1y #i(BlAE &)

origin ['oridzin] n. IR; original JERRAY, JFEE K

efferent ['eforont] adj. #it;ef—ex MM B, excise Sh 1) + fer # (B, transter, 5B
(FER) ) +tent BEEWESR

termination [ tomi'neifon] n. &1k ;term $APR + ination Z1iA G B - BIHIR LK Ik

afferent ['aforont] adj. AR, fEAN; af>ad MR Z X (EFE A1 “d"R44LT)
(B, affront 2 ARMGHE ] + fer W (B, confer BT, #H K] + ent BAAEHK; [ LA : efferent
& 1 (ef>ex [ 4F)

cranial ['kreinjol] adj. M, SIIIEY; (3T )cerebral fRifY . KR #Y , cerebellar /)M iR )

special ['spefal] n. #FEKAY; [F] 18 : particular 55 € B ; (3 ) especially JL H ; specialize ¥
WAL (3hiE)

general ['dzenoroll n. O—MH, Q25K

voluntary ['volentori; (US)-teril adj. B EXH,HEK; KA involuntary A B £H,
RHEEER; (FE)volume HH, &
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transmit the impulses which regulate the movements of the viscera, determine the caliber of the
bloodvessels, and control the phenomena of secretion. In relation with them are two rows of
central ganglia, situated one on either side of the middle line in front of the vertebral column;
these ganglia are intimately connected with the medulla spinalis and the spinal nerves, and are
also joined to each other by vertical strands of nerve fibers so as to constitute a pair of knotted
cords, the sympathetic trunks, which reach from the base of the skull to the coccyx. The sym-
pathetic nerves issuing from the ganglia form three great prevertebral plexuses which supply the
thoracic, abdominal, and pelvic viscera; in relation to the walls of these viscera intricate nerve

plexuses and numerous peripheral ganglia are found(Figure 1~2).

Nervous system(NS)

\ ¥
Peripheral NS Central NS
V v ,
Autonomic NS Somatic NS Bralli Spinal cord
¥ v Y v v
Symp athetic NS Parasympathetic NS F ore})rain Midbrain  Hind brain
r 7 ; |,__!___J
Telencephalon Diencep halon Mesencep halon Metencephalon Myelencephalon
Cerebral cortex  Thalamus Tectum Pons Medulla
Basal ganglia Hypothal amus ~ Tegmentum Cerebellum
Hip pocampus
Amygd ala

Figure 1 The spinal nerves

- - Lateral cerebrospindl
fasciculus

--Rubrospinal fasciculus

- - Tectospinal fasciculus

Figure 2 Possible connection of long descending fibers from higher centers with

the motor cells of the ventral column through association fibers
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The spinal nerves spring from the medulla spinalis, and are transmitted through the inter-
vertebral foramina. They number thirty-one pairs, which are grouped as follows: cervical, 8;

thoracic, 12; lumbar, 5; sacral, 5; coccygeal, 1.

transmit [ treenz'mit] wvr. {33 ; trans B (4], transplant @ﬁ(plant M - AN—PF
B A —Y—>BH) )+ mit B (H], remit LK)

regulate ['regjuleit] v¢. P& ; [F] X8 : modulate 187 , control ¥ #l ; (T ) deregulate T 1

viscera ['visora] n. AME,NFE; visceral AR

determine [di'tomin] v. RE; de BIAAL L + term BB~ & MR~

caliber ['keliba(r)] n. B4, H# ;[ i :diameter

control [ken'trol] n. @i&E#, OXF B ;con F[H + trol £ — I E & HilfE

phenomena [fi'nomina] n. FL% ;phenomenon K& I R : pheno HFL(H, phenotype &
#); (i) phenomenonal ¥ % K

secretion [si'krizfon] n. AW, WP (W) ; se 5 (B, separate 43 FF ) + crete—>create £
1 + ion 4 W JG B —create A& — 5 FFRIE—~ 5 I

relation [ri'leifon] n. BEE, 8GR, &FH, FEB;re B, BH(H, return J3E (re B + turn
> EF—HIE) ) + late CE AR AR “BH”) +ion & H 5 &

middle ['midl] ». " EH; mid F(#, midbrain F ) + dle TR

front [frant] n. F3k, BiZR;frontal M)

column ['kolom] n. H,%; (H)row %

vertical ['voitikel] adj. FEH(HE)K; (IF)parallel F47

nerve [nawv] n. 2 ;neuro M Z M ; (3 ) neutral 32 B (H1, neutralize F 374 ) ; innerve
;LT KM% (in ) ;nervous MM, Bk

constitute ['konstitjut] ve.  HIEEE), B (BF), AB; con £ + st—>stand 3 +
itue B> FE B —B~HR

reach [ritf] n. BIX(EYBNIA); arrive BlX CR XY 5id)

skull [skal] n.  fid; (HE)skill EAR

supply [so'plai] n.  HER; sup—>sub F(HEE 1 “p"#“b" /4L T ) + ply 37 (), comply
BSF )~ T i —~HAE T E—>4N

thoracic [@oireesik,0ou-] adj.  HMIRY; thorax M, B9 ; thorac(o) M, M B + ic #Y

abdominal [zb'dominl] adj. HEEHY;(iC)ab BB (#), abnormal R H #) + dom(e) H B
T+ inal EFFG R B H KRB BB~ KA E B, (i) belly B E (bell # +y
— 1R 50 B B o — Rt 2~ B3R )

pelvic ['pelvik] adj. B ; pelvic adhesion B 2 N ¥: &

numerous [ 'njumorss] adj. KB ;numer B = number( #, enumerate 5 % ) —iF £ —
XEH
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The first cervical nerve emerges from the vertebral canal between the occipital bone and
the atlas, and is therefore called the suboccipital nerve; the eighth issues between the seventh
cervical and first thoracic vertebrae.

Nerve roots—each nerve is attached to the medulla spinalis by two roots, an anterior or
ventral, and a posterior or dorsal, the latter being characterized by the presence of a ganglion,
the spinal ganglion.

The anterior root (radix anterior; ventral root) emerges from the anterior surface of the
medulla spinalis as a number of rootlets or filaments (fila radicularia), which coalesce to form
two bundles near the intervertebral foramen.

The posterior root (radix posterior; dorsal root) is larger than the anterior owing to the
greater size and number of its rootlets; these are attached along the posterolateral furrow of the
medulla spinalis and unite to form two bundles, which join the spinal ganglion. The posterior
root of the first cervical nerve is exceptional in that it is smaller than the anterior; it is occasio-
nally wanting.

The spinal ganglia (ganglion spinale) are collections of nerve cells on the posterior roots of
the spinal nerves. Each ganglion is oval in shape, reddish in color, and its size bears a propor-
tion to that of the nerve root on which it is situated; it is bifid medially where it is joined by
two bundles of the posterior nerve root. The ganglia are usually placed in the intervertebral
foramina, immediately outside the points where the nerve roots perforate the dura mater, but
there are exceptions to this rule; thus the ganglia of the first and second cervical nerves lie on
the vertebral arches of the atlas and axis respectively, those of the sacral nerves are inside the
vertebral canal, while that on the posterior root of the coccygeal nerve is placed within the
sheath of dura mater.

Structure—the ganglia consist chiefly of unipolar nerve cells, and from these the fibers of

the posterior root take origin—the single process of each cell dividing after a short course &

%lzg/«zfz

first [fost] adv. HB—;5 fist (FL)XH

occipital [ok'sipitl] adj. ®E B, BELIH; occiput J5kEB, ¥ HFE ; (3 ) occupation Bk
therefore ['deafo:] adv. B M ;R XA :thus

vertebrae n. HH

anterior [en'tioria] adj.  BU#1HY ;anter 7 (#, antenna filifl , KZR ) ; (iF)arterial B EKKI

posterior [pos'tioria] adj. JEEBEY ;post & (B, postwar K& # ) ; (iC ) anterior Al 149 ;su-
perior £ £ ) ; inferior 7 T &)

dorsal ['dowsol] adj. FHHERAY; K LA :ventral BN

presence ['prezns] n. HE, Bl ;pre B + sent #E + ce FHRE B ATAER-NHR, &
)g ’ @J%
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ganglion ['geglion] n. MZ¥; ganglio W25 (#, gangliocyte #4217 I (cyte 4 )
surface ['safis] n. 320 ; sur 7£._F (], surplus ®l R ] + face M~ LTH —XRE
coalesce [ koud'les] v. & sco LR + ale ¥R 8 METE + sce BiA G B — L [F B BIE -4

8548

foramen [fo'reimen] n. flL; (1, perforate ZF¥L)

furrow ['faroul] n. BiW, 8L fur HE +row )

unite [ju(:)'nait] v. BKE, EI%;uni A, union EF )+ e GHE B A—F—~BE

occasionally [o'keizenali] adv. {B/KH#b;oc—>ob MR ATE + cas— case f§ 5L + ionally H#—
A 18 BB B {8 /R

shape [feip]l n. FBR, BH;(GE) form B, R

reddish [redif] adj. LK, B K ;red LW + (d)ish TR

color ['kalo] n. Hifa; (F)hue ¥ ; colorful LHIN BH

proportion [pro'pafon] n. ¥, W, ¥4 ;[ A :part

bifid ['baifid] adj. FIEH, PR ;bi W, = (I, bilateral XA ] + fid-food—> 5T B
—=FEH

medially adv. PlEM, FHIH;medi FE(H], mediate R, M) +al 8 + Iy BUAFR

usually ['jugueli] adv. BH ;IR XA :often, frequently; & X1 :rare, seldom

immediately [i'midjotli] adv. 2BIH; im—in I + mediate W + ly Bl /54—~ NH A
AR A B AR~ S Bl

outside ['sut'said] n. APHHY; out Fb + side Pk KA sinside BIAH)

perforate [ 'poforeit] v. T, ZFW; per £ 2 (H, perfect SEXHJ) + forate L2 2%
- ZEfL

mater ['meite] n.  FEBE; () matter YR

respectively [ri'spektivli] adv. % Bl H0;re Bl (#], remind $288 ) + spect & (#, retrospect
[8] i ) —>— A~ — A # [6] [B] B — 4% H #0; respect HE (re B + spect E>HE>HEH); re-
spectable A] B E [ ; respective £ B )

inside ['in'said] n. EE, A3, WAL, HE; in A, inhale ®RA] + side [ (outside
ShER, ShTE)

sheath [[ii0] n. #5;(iC)sheaf #l,3

consist [kon'sist] vi. A, —3; con ] + sist A8 (F, persist BFf(per TE)) L E
— R B

chiefly ['tfifli] adv. FEEH; chief F#lh, L F+ly BlWEH T EH

single ['singl] adj. B—#; bi BI(H, bipolar SR K ); tri = (], triple =A% )5 mult
ZA 8 (F, multiply S5, &)

process [pro'ses] n. L8 ;pro B + ces—>ced E M RIE>T R, 1T

course [kos] n. R, 233, #HE, FEH, BAE, MiE, BB, —EF; (H)recourse K
Bh
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into a central fiber which enters the medulla spinalis and a peripheral fiber which runs into the
spinal nerve. Two other forms of cells are, however, present, viz. D the cells of Dogiel,
whose axons ramify close to the cell (type [ , of golgi), and are distributed entirely within the
ganglion; and @ multipolar cells similar to those found in the sympathetic ganglia.

The ganglia of the first cervical nerve may be absent, while small aberrant ganglia consist-
ing of groups of nerve cells are sometimes found on the posterior roots between the spinal gan-
glia and the medulla spinalis.

Each nerve root receives a .covering from the pia mater, and is loosely invested by the
arachnoid, the latter being prolonged as far as the points where the roots pierce the dura mater.
The two roots pierce the dura mater separately, each receiving a sheath from this membrane;
where the roots join to form the spinal nerve, this sheath is continuous with the epineurium of
the nerve.

Size and direction—the roots of the upper four cervical nerves are small, those of the lower
four are large. The posterior roots of the cervical nerves bear a proportion to the anterior of
three to one, which is greater than in the other regions; their individual filaments are also lar-
ger than those of the anterior roots. The posterior root of the first cervical is an exception to
this rule, being smaller than the anterior root; in eight per cent. of cases it is wanting. The
roots of the first and second cervical nerves are short, and run nearly horizontally to their points
of exit from the vertebral canal. From the second to the eighth cervical they are directed
obliquely downward, the obliquity and length of the roots successively increasing; the distance,
however, between the level of attachment of any of these roots to the medulla spinalis and the
points of exit of the corresponding nerves never exceeds the depth of one vertebra.

The roots of the thoracic nerves, with the exception of the first, are of small size, and the
posterior only slightly exceed the anterior in thickness. They increase successively in length,
from above downward, and in the lower part of the thoracic region descend in contact with the

medulla spinalis for a distance equal to the height of at least two vertebrae before they emerge
from the vertebral canal.

fiber ['faibol n. #4E; (i, fiberize (@ 4F 41k (R IR HE size fH oo ) ]

present [pri'zent] n. QOBE,QHE, DI ¥; pre BT + sent E-RIHAE R B ERHE
&

multipolar [ malti'paule] adj. ZA&RHI; multi £ & (H], multiply F LA ); polar #& 8 (61,
unipolar H#% & )

similar ['simila] adj.  FAIHY ;8 i :same, resemble(2Ef))

absent ['aebsent] adj. SBRFERT;ab BEMH(H, absurd FTRHEHT ) + sent B I, present
HE)



