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Abstract

The lungs work non-stop throughout life. 1) The respiratory pacemaker system is in the brain
stem, generating pre-sympathetic neurons to the spinal cords along the bulbospinal tracts. Neu-
rons of these tracts activate motor neurons of spinal cords C3-C5 (forming the sympathetic part of
the phrenic nerves), and thoracic spinal cords in humans to cause contraction of the diaphragm
and intercostal muscles respectively. 2) On the other hand, stimulating acupoints of the Lung Me-
ridian causes two somatosensory reflexes, sending efferent neurons to activate the phrenic nerves
and respiratory muscles via the brain cortex and spinal cords C3-C5. 3) A locomotion-respiratory
coupling system with “local centers” has been found to exist from the brain stem along the spine,
supplying inputs to regulate respiration. Two local centers have been confirmed—the phrenic nu-
cleus was confirmed in 2009 and the scalene nucleus was found some months ago. 4) The dia-
phragm itself also has sensory neurons entering the dorsal horns of C3-C5. Based on modern neu-
rophysiology, we provide a detailed analysis of all the above four regulatory processes, explaining
the efficacy of acupuncture employed recently by three different groups using the same 11 sets of
acupoints of different Meridians to treat chronic obstructive pulmonary diseases (COPD). The
acupoints of Meridians other than that of the Lung are attributed to the activation of respiratory
muscles and the locomotion-respiration coupling system. This detailed analysis gives new insights
to the understanding of the function of the Lung Sinew Channels in TCM, and sheds light on devel-
oping different techniques of acupuncture, moxibustion, hot Bian stone treatment as modalities to
treat COPD in the future. Note that it has been projected that by 2030, COPD likely becomes the
third leading cause of death.
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FEBAEG BT AMEH TR, 1) WRERSRFMTRTH, WERNRFE RSN NEOREE
(Bulbospinal tracts) 8% 1 RBH WRERS . HPABMHEREAEEC3-CoH H KIZsiHE T
(ERIRSTIBIE), MRS . A PPRE BEH & B BHE - EAR T, 5 RMEWAE. 2) 5—J7mH,
RIBHERIRAL S5 R R A, I i B2 2 B g Bk AR RIS B3R A R SUUA . 3) Bk
5t BOLRIERT - B L E—Hag) - WREa RS “BE7 ERTIHA “0u” BN
R R ANR) . TEEEhE, WRICVETIFREHE TRARS. 4) RS S Mg REmET;
HEZGENC-CSBAN P AL, BRERPRERRE. 7k, 2TIMUWESERES, ACRET U
R TASRT IR R, PR T L =B FIRT IR BRI LA I 228 iR AL i T8 2R
FE MNP (COPD)STRUHINLA o BREFEE —IRALSE, RIBIABLLE KA TIFRALA 23 - WS
RGHIRS. R —NEEVRIMRMLRIERE; FANEEEER, A CHUT/\LEER, X5
FRARHI DTN T A BE P R P IThRER H T AR, HOWRREBRARBISR], RATIEMEREK
ARAEIET COPDIIT Akt . #ETM, F20304F, COPDRFNIHFH =KEIWIEH .

XA

fiZek, MZE, B, 8PS 88 (Bulbospinal Tracts), BRI, HFEHR, ABEHE, M
RHERER, BEPRERMRE, SBRHERS, FEMET, Bk AR, REBEHE, 23 - 1F
WG RS, R, BT
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1. 5|

SR, £ TAERTCERASH, MAIRIT RRLE, I8 B i Hh i BN UL AR R B R
BEAL B NETIIRE . (HJR, BRFR— T AEEMRNE: . NTSEEMA N, JEFRBITIEAR, &
T2 T AR T RN . SERR I, BATUAUERIZ DL UANE SR (—) XTSRRI,
AT E, RS —AEX? () MM, KRBT TE0T SRS B B0 E 2 XA
HORAHERE . () &FlEd Hablh], a7 S IEA R RIS g aE B (1) Halay L4 44
BERBONE S, SRR 1 IhRE, BT RS R

TEF NEEAR, A R RS T BRI X TUAN SR MR 8. T3 — AN i S, 27 i
AR, REFETAE, A RERIFRTRH, BRINE LSRR/ A, # AT AN R 28 L 1) &5 4 4H 41
PRI . PRI, T 15 S E SRR SR LR SCER:  [1] [2] [3] [4] [5] [6]). M AMSEA I 5T
H, AR, BURHREEOSE, BFEEGFME, 8. MO, SEE. Fib
& (primo vasculature) i £H i it H 47 173 i 4H 25 /X &% (fascia) [7]. 015 BR 25 A E LLAM A FLAB AL 23, 3 B i s
YLLK 28l B 2 AL A AR ORI, SR I A i T LA R . 28 BBk fa), RN Bk
(RTEA, HIREWZ AN . KERL T, WMEE. IR, M. Mk, SRR
JER 4R 4E, DA R SRR A TR TR . R AR, BT, AR TR A AAS [R]
Wah. BURHESSEMPT AR, MR T PRI AR R, A AT R BIE AR Y b, S
— AR AR B R b A 3 A R VHUE (B RE SR TR ) IR A UM IS 12 (S (5] [6] K SCHR[9] 56 2.1 & 2.17 FT4E1R).
TERER b, XSRS, 5T o0 AL I AN R R0 i A o B, T LA R 4T 4Bl s X
SR AR AR AT ANM A 4 B, AL T AT e T AT A A B B KA B 1) X 3B el 6 4 0 AT HAIE 48 25
w: [5][6] [8][9]). WIBAUL, £&&%%U, &7 T4, BEIEEZTH, SR, B8 a,
A g FRE N RS AR WA R . RIS A (explant), SCER[10]R7~H, iz A iEfs 50
RIS aR SRR, R O g SR ANET G, AImA: 5 M MR R 8 404, 15 hALah R
B, BE THKIEE R . XS AE RS A B SR . MRS A AR, X T ROK IR R A 2
(K FE e 5 P A AT Y DR A 8 MBS R LA AMISE, BT DAAS AR R 21 8 AR G Bl 7 =X, AT ARl 7%
BLPRE B pR e S A R4 I ARSI, A Y R 2 7= A — A, B LA [6] . 8 fi 4T
e, M. MEVEIULE . MRETFHE. MERG LT, TS EEELRETHIEE,
FTLASE AN AR K AL, BRI R4 S A R 2 A I BT S . IX ST, DA 00 ek
KGR 2 S, A aT DL HRIRI o0 S Og B & e “ BFnds B 7 [11]. LG B2 AR R4 4
B, BESAER. B K. RS, AP Rms R, XERCafHER R ERFENA
B, BCUMME RNETF. BRI, @R BT IR AR = 0 SEaG Tkt A Re faims b T 7 2
i 26 2% BT (R sk A 22 23 I E S PR R SR I 2 A3 E, g s WA, . R RHAIL. .
WAL, BRI RS0 B LA S5 [11]. o5 2, IR A B 2 S E LRI VR4 4T, DAk
BRI ThRE A, EX—R[LLPEAREI R, REes 7N RSN —/ NI E R T EIRA R
VU, VAN AR B AR T RE, AR TRE, R IMANS . fEhEY
AL, Mz TIEHN—0. EhESmEES, I EHRR . RIE T 2 HnEdE. &
T2, FREsEHILR S IR dh . 55— 7T, BT AR gl BIRVIFUESE, PR & A
WA 5E Gl AP R MO AL T 2L, ANRE 2SS W ThAE . X BUBE —4, VEEREL T
ARG NI BLEERERIGT, BATC LG M [ 57 713 S5 A 0 BEAE H BRI 25 00 17 32 9]
FTLA, #4323 SRS 1 AL, RFFRBMRE D% . KM BE e, 1EEEARSEN

DOI: 10.12677/tcm.2020.92022 147 R


https://doi.org/10.12677/tcm.2020.92022

Bz, L5

KRB E-LRWSU(S%[5] [6] [7][8] [9] [11], ABRTHtiThRE), TR —F&EZH iR IE. K

RALR RS 2 WO B2 22550 K&, PTLAESE 2~8 i, FRAVE IR, iR IXETiH, A1

%9 WE N, EiXE, BAVMERE UNEEE TS T IiZ i o0 4 A B 22 1) 52 B0 S0 E B

IR SIRER.

2. BEARAGFRANRFEGHE)ANNRESIE, tBiEESPEXSIMRE
ERRELE R Rk

M2 A 22 S B A A L4, — & RS LAURE, DIUMAMREEK, SFE
YA R N B SADBE . fEAEKIE AR T, MRS B AR B gk s ful, AR 2N RE & (A H g
MUBKRAE) S (0 A=A 7« TEHLAY 1) 2l 3 i B2 (andr #U/E P ) 7E P 3 [ AH L AS o 70 AR AE Kt 2
1, R EAEK S SUE BRI EREE SV B PG, TSR H AR BUON
JR PRI o T 7R T DA T L BE Ok A A 3 BRI ZK 31k B AR KRR 1) H R HB 6]

ZHAT NI, RREGEAHL, HUAT=MALAHR: @) T4E(OERIEEATYE, BEeag:, W
REFYE), (b) ARLF4EMERERAHL, M) FRIEERH . XEALRE R NS TS BB K
JREE A0 28 25[6] [7] [12] [13].

R () BESER RRIEREE ARG (A) EEEREBEER PG) A (B)FEE A (GP). (A)ZEH I
BWE, AR T RNERRER: BN RS RS, X iR K SR —— e — iy AR .
KA G R BR800 B KR IEE T, ARK > FEBAFEZARIR, R
PER A o XA A2 FRAT T B s rh b 2 ) 445 (] (interstitial fluid, IF).

B 1 (BN (B) B2 ) B Rk 53 A5 413 2K 1A (fibronectin) &5 . X SERE M E T Eid@), (b), ()HLE, W
Y LAEWER . GEK, EFERMEE@Q). (0) (©)&A). B4R T — M 14547 H LUk
(CT). ARZMLEGAL A, A TR, BT —NEmER T, AIEEAMUTZRE) “ 4%
HI - IRIE FR S0 (connective tissue-interstitial fluid, CTIF). &> CTIF R4 #5H Lo A R W0 FE S Ak 24
P, USRS . 25 AN CTIF RGEHERE AN /&5 B K& T ——HEe] [7].

KRS K7 A, EATERALER Fik(@). (b). (). (A). B)M&REAMEE. M4
WNAZ . 105 3 BOR RAE G RIS o AR, S 402 AR IR BIUL 0 1) CTIF R4, #4745
TAE.

AR L M “IRE” 4], PFUNEATRZHSHEAME RGN TAEEREETI[8]. A
KRR, BAITA KNGS E 25 BB R RN % . R SSHRRSEE: T
T RRAE s R VG s bAibl 2 B, (H FLENRL. AzyT. S, RIG. BEFESI R RN, A ERIAH]
JTREE R B 1A — A IR 2 A .

3. BANITIRARA XK — LA FEA)
3.1 AL AT E ALY

AN 2(a)Bom VIBshih eI gii . th a2 i BELEAT VF 20 9800 SO AT B A i 38 51
TEH), TIHNER — AR (LRI BRI G ) I 55— DML TTHIR REN iR, DI Fh 2 oo
PR Z AR 2 TO[14] o BSEANZ PR OVEER, A HAGVER 2 MBI, XA T SCRC A 4 5 1 %
WL 285 HPI UK . 383028 70 ¥ il S8 I AR Jis ) m A (1 45 M 3 73 — ML 4Hi, v DA
ROBAEEIPZEE T - 4] 2(b) B 1N B i A (1 B 748) R M R SR S22 70 o A A A T Lo 8 00
HEEPAA 7 SRR IR AR . LA RIS B R B TR T MR B BT B A
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XFPRBIBRE TN “ PR AT o DEOXFERIME o — A S RS, Wmitgt—eE
FERI A ()2 AR CUIXIBRR) . 18] 2(0) 02 5 — A B — BB 1 Bt 00 T e 4 31 DU %
TR A4 2% 2 — (RN ER T /K 4%, Pacinian, Ruffini A1 Meissner f/ME). 4 2(d)/RE—NE=MAIEIR
AR R T, 0, BAXRERIMA TN A 4B BT BRI AL, RIS A T
—, MRZMMATT. RIBUEREAEZ 0] DLLE A TS i AR i BRI T AR IR B 2 . RS i
I HEAR L MR 3 B YIRS B B . FTRHEAR L PRI SR 5] 2(e)FToR o %l S AN AR 58 1R 43 S T R
K, %401 5 ) 2065 5h 52 J2 P B A0 B30 A7 MK PR R T XA I R A SR S S PP AR B L [15]
[16].

JE R AT 22 /4 Y R G5 4 4.
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Figure 1. Basic structure of the fascia, which is the largest organ of the body, as adapted from [7]
1. FERNEAREN. ERARRANRE, BEMXHmAL]
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EERHEZT BEAEN BEEES  mESE SFERTEEM
Bzt IEMNRE #Z2x EHEEZ B8
meZT Fla#ET

—Schwann |
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fz) (thikmET) (MWD (BT (EEBET)

Figure 2. The five types of common neurons discussed in this paper: (a) motor neuron; (b)
sensory neuron with free endings and only very thinly myelinated; (c) myelinated sensory
neurons with distinguished sensory receptors; (d) unmyelinated interneurons; (e) myeli-
nated pyramidal neuron as a typical interneuron between the somatosensory and motor cor-
tices. This figure was hand-painted by author PCWF

2. AR AMERMET: () BEIWETT; (b)) BEEHRK, RFIEE
W ERE SRR METT; () RARERRERZRMA—RIEHNBEMWET; (d)
FBERRRVRIEIHZ TT; (o) BREHMMEMME T RIARFIZENK E 2 B # 2 rh B4
2. (EEDRTFLILE

3.2. Fib#EAMNEALN: HPaFntNRRHeqgd @Rl SSEMTRERIEIX
B8, DABIINIEEhETHESR STECALEY

TEIRGARELFYET, A-a FFYER EARTE(13~20 eK)TE I, SEHEEPR, DL 80~120 SK/FP I FE %
SRS . B N6~12 WeK), A EEMHEI A-B 41 4E 5 5T LL 33~80 K/FD 1 5 A& S i 455/ (firh i P
NG . A5 FYE(BEA 1~5 oK) ROR b A 1 88§, 40 Pacinian /MA&(HRA 778k, a8 B2 Ik
FARJERATE), Meissner /MAFIRSN/fkvi FIE), ERyE/RFL(fhAE), Ruffini /NER(E 7). SEPURREALY C 4F
YE(EAAH 0.2~1.5 oK) BA (ChESH) A i, PTLALL 0.2 2 1.5 K/AD 13 B A s (WUARRT #4514 ) 13 35 Ik
ZWS (B REH, B2 I14109E 1. |’ 3). & HIssh 42 DL KA B B2 AL S0 ok SR
JILPAI[17] [18].

T, AERATOHTTE B AR Ui AR PR 22 (2540 o % (B €00 ol B 2 4 v 1Y) — R 1) 35 FE T4 M P
FEl (R A T o ), ) 3 B FT s o X Fh M 1) 20 BAZ A, T A SR BIir,  T I e R A T 1Y) 00 R HH R 3
B/ NEF R . R R AR BRI (2 I Endoneurium) BB BN, T RRABXT K
PR BONBCRIIME R ARSI . B 3 R ABGE 2 B #H 20 GE 4 MR B p 28 R A T (URAR)
FikZ . B MR N BFE AR A6, C % . TEAFRIEGE #2558 ] LLFHE A [R5
&z e, K 3 Rzt Pacinian /METEE— A-6 iR . BIERNRRIAE B =HiArss e a4t 5
HE IR JRARTEZ S M2 R EJEGe2IR, TER T BEUEHIBEEH . 123023 Bl ph 4 AR o 23 AP 48 o () 46 44
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Fllo B AHBERINE S AR, SCRCMSUIL(LL ). #2155 2 AN AR [R1H  FR R 22 B 2 R
MIZEN PR, TERIRATE R A 1L 21 4E[19]

Schwann ZA 8 e

fEHBRgE
B AR A-5 4%

BB BHmapH C 44

Figure 3. Basic structure of a peripheral nerve. The efferent myelinated motor
nerves innervate the muscle spindle with motor end-plate. There are four types of
sensory nerve fibers, but we have presented only the myelinated A-¢ fiber and thinly
myelinated C fibers (inside a peripheral nerve fiber) with free nerve endings to
detect nociceptive signals of pressure, mechanical and thermal stimulations. For de-
tails see text. This figure was hand-painted by author PCWF

3. FhaMEMEREN. TTHRHNES ALY LB T ENLRTEN
M. HITAERMERRBEMEAYE, FERGEAREHEN Ao MEFHNE
BRI C AT, FETKKE. BXIFEE, HEIXEK. (FED
B FLUE

4. SR\ X5 ARZITHRI R 7L, AT ABERRIER S, (TS S8MER C5-T1

K 4 BRicE 11 A28 A 1] 31X 11 AR TR BB =2 E B ILCR IR R S
DAE YRR AL, X2 hl IEhiise, B e, flan, ek PThRic AR Ay
IERIALE, FIEh PRI (] 4 B LA B8 4 MR RLF 4eSUR, SCRCAE BRI RIULIA, T
XA, anhERT L, BBl BN, fRRENL, ATREE L IR .
YT AR IR 2 B A2 £ AE AR 5 X SRR A 22, IE S v R N AU T (R0 B (OR TR VAR A5 14,
27 3.2 TMIE 3, KOCHR[20]). bik = 5% A2 M 22 LR LA /NI B R  SCHERE T R, AT AR T
EIRF L R TERTRA(E 5). 25, WHEBIRNME., Bz, IEh MR e k13,
5 C5-T1 FREMMZAT A H IR MAHI KR - Bas S8R LE N IE AR 22 A B {EAT SMUAT Y53 32 [21]
el 6 e AL LULL (A R5) A LULO (fBR) ST IE A 28 M 73 SRR Sy o AR 18 P 7 R 2 A 4
4~6 AR BEAIBURE, JA TR R 7L AT LALEAS R RE AR B O S, ALiE B R B e 2R C5-T1 (#E
EHEHE Cl). FNE—EALRTE, REESIEPDENN ST LIS, B BURIECD AT LRI
i
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Figure 4. Sites of 11 classical acupoints LU1 (Zhongfu) to LU11 (Shaoshang) of
the Lung Meridian are marked. They are in the neighbourhoods of three main
nerves along the upper limb. The left upper corner shows the cross-section of the
Median nerve at the site marked by the arrow near the elbow. Each orange patch
contains a numbers of motor fascicles; these branches merge at some specific sites
to innervate muscles which are members of the Lung Sinew Channel. The light
green patch contains sensory fascicles leading to sites having their axons ending
with a special sensor (such as Merkel disc) or with free endings. This figure is
hand-painted by author PCWF

4. RHHZZ 11 AN Z AL LUL (RAT)E LULL (DRBIRKALE. XX
IE EBM=FFTEMEMHE, BNA AR EPHEREEE, BT
SkPrde, IEFAAME. HEEE R 4 MEENHKTESESAERZNAE),
MECAEE EARRARIALA. REMNGHE, ARRESPHREALENEET. B
XiEE, BEEATR 32T, FEERsFLALE

B AL pes C4 —py L

_
P DT s =) PRIIBE R i

Figure 5. Each of the musculocutaneous nerve, radial nerve, median nerve and
ulnar nerve has branches joining some of the spinal roots C5-T1, as shown by
domains with different colors. The upper, middle and lower trunks are marked
by the curved arrows. These three trunks with branches enter the dorsal horns
of spinal cords C5-T1 (plate 19 of [22]). The spinal nerve at C5 has a branch
going up to join C4, C3, C2 and C1. The structure can be found in most mod-
ern books of neurophysiology. This figure was hand-painted by author PCWF
5. RA%R. 15, 4. &, "BESHEL C5-T1 HERWERHET X,
NEBFAEHE, KL, EhHREMRMERESX, 5EAC5T1
MEFEEERNEMER. £ . TEHEL, 75 3FRICHRZR
AEETF. PIEF. TERFH#Z(plate 19 of [22]). C5 HEEREH L iEHE
C4-Cl. {EEDEAFLLE
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Figure 6. The Median nerve (orange) itself has lateral and
medial branches. Branches of the ulnar nerves are painted in
yellow. The acupoints LU11 and LU10 are close to the ter-
minating branches of the lateral branch of the Median nerve,
adapted from Figure 1 of [21]. This figure was hand-painted
by author PCWF

6. FA1MRIE Bas EMLIM[21)MHELE T X5k El. k{1
FEHBLEANEFHRERGEFGIIMUFAMNS L. 7NAL
LU11 #0 LUL0 ik hidEsMul oy Kk . {E&ESERE
FLLE

5. AR, FEALMEMIERSE ERE=R[MER
5.1. HH - AMERREMAME, RIFEHRSE LR

UK b D2 R SRS AT, OREFE ST, O A Q2 i F M — DMARF EE A, AR
3.2 T T, — KA MA T TN E G LAT R R4 T AT RIS AL 4. LT
B, FEFERIAFEEDY, HAEMNIRIERLT S AN BT R JIX KDL NS
HHETER MM, TE RSN S L2 R AKhEMET. ZERTEAFE RN, A
[FIRA R L YA N o 3% HLE p3 BHR AR AE 7] — AL R 214, (EAEAFIME, #A L T THiss)
M7 SONETEAFIA, DSCEHE . B DORISEURGE A 28 2 40 I ST R s mi S 24 SR LA R
ke [FEL, AR WA, O S ta fe i B E T BOalUin B, PR RSB IRLLALA
IEFETSN, AL SN NAT IR G ZIEAE RALA, BRI H . XA — MRS R A 2R 224,
REHRESESEAHERR.

FEATIH, VEH S =i i 2 P Y BOR B AT TR A% Bt N A P R LS T 28O, AR 2%
AT HERIURANERKT A-p M2 TT(RRNE —Birfe AR TT), [ERERLIN B AR, 7B IRAL T
NERARIEX A TR (1] 7). XM TTA I/ = SRR 3L BRI B — 2 70 ST AAE SE T K SR
) — D B AR o X ARZE T2 SERER A 2R A B EAT B EEE R A TR
BRI BIE F Ay, 2 i (0 720 .

7y SCHENEHEE A Na K N RJZ, RS L4547 PKCy Bl I R To (R 20 0) 5 =
NPSCGENE VRZ, il S plashase” (RAE). FIRPIRp R T 5 HE My a4 o
HR—MEELBRKIIIRE RS, X LA S A AEN, e Rz EHh— AR —
ANER A3 B R AR T R BRI A IR0 - £E 1K 7 hIRATTH] B A 2 TOARGRAE IR (FE M &I &0
RIXANHA) P IRIRZ T & A (F ) K1 S AR TC T XA TCRE B C5 AR T, B AR LT
YE (1 F= 2R 2> SCRC AR AL[23]
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Figure 7. The yellow structures represent the left and right spinal roots that enter the dorsal
horns and “exit” the ventral horns. The dotted part of the root represents the neural system in-
cluding the dorsal root ganglion and ramus communicans, which will be explained and painted
in another Figure later. The axon of an A-f neuron (bright green), with its cell body in the
dorsal root ganglion, enters the dorsal horn with several axon branches, synapsing interneu-
rons (circles painted in light purple/pink) which express protein kinase C gamma at the lami-
nae lla, I1l. Another branch synapses the elliptical cell bodies (light blue) of projection neu-
rons at about lamina V. The projection interneuron synapses the motoneuron (orange) which
innervates certain limb muscles in response to the stimulus. The third branch goes up to join
the dorsal column-medial lemniscus tract which synapses the “second-order neuron” at nuc-
leus cuneatus. Such second order neuron decussates at the medulla and ascends to synapse the
“third-order neuron” at the thalamus [23]. The dotted portion of the C5 root represents the part
that includes the sympathetic ganglion with complicated structure followed up in the next fig-
ure. This figure was hand-painted by author PCWF

7. B - AMBXHEREMEHE - ANERBRR, S$RE)EEERRMEREN
MESEEM. FEMARNERE Co RTESKRMETRWETER—IEXRMELR,
HMUAELEK . NERAENNBREH S . E—RERURMN LITR. F—H MR
1% PKCy #BEHY B #E STORM L BIFRNEIIF) . =50 IEMIR A TR EW
). ER/MEANBENHETERMER)SHHET, & C5 R TXEFHNAE
MR TERIEL[24]. {EEDEEFLULE

5.2. YHEHFRMBAZERHEERSE, SGRULTFXRSEME LR, ERXEH
St & L S5 E

TR RATE R, 420, LRI, A-6 Fl C &b SR BB S . 15 S 9%
NBIFAEET BT M, £ 8 b, AL EHE C5 1B BURGMIAZ ITE C L, BRI
FRTE 1 1 2R ARZ 5 B R R AR TR AL ), FE AT -5 4296 B8 B i1 7 (lateral spinothalamic tract)
R R i AR RIE Sy, S G R e e R 0/ S 8 ool BAT, BT DAAR 22 1) (Rl
O 1 A b At 2 5 U — MBI it . X % EAEETT BL(E) C3. C4..55) b NA BT B (|
C6. C7. C8. T1..4%). fERI, HIRZZH A-0 tHATT: ERMRAED 3 HEAZE N LV IRE.
TRV ARZ B 585 8 A0 28 S0 I P A fih, TRAERIEOR 5 486 B8 e I TSR (BE AT (), B R & i,
A6 HZE L AT AL S I s A2 o0 FETETESE 9 TTAUAR. A-6 K C W& ui MR ER g TR s
W WREER, WERIEAT R, BIAE ISR K AR A AR (L) AR AR b, 7R
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A H M SRR R, ORER T ARIR AR R —— XM PR A S PR, R S Al
TAEA AR B SIS . 241 O R HFEIRR B F S HESI I KA B8 2R [14] [24] [25]
[26] [27]; FLIhREARARF ML T B R LURIFERETHE, K 8 th B RHAMIP LA, uizahipsTo.
RERER . IRSE. (£ NECSCTH, AT S RIRIX LA S DI fE -

N T 7B B A R A R 25K, BRATAIE I 9 [28], & R2 B M A RE B R %
AR . BRATE BIFE A I AORESR . RS RHT T A . BRATE B RERh A 30, SO
X . TAVRE BRI EBUZ | 2 X 500 K. E S SCAE ARG TG SO AR B2
Mgty R = 4E R 8, 1R LB S REA SO BT I

C T
A-0 #EZ T

KL#%#5 B 3R (Rubrospinal tract) Bl iR 1%

EHHETEZRMET

R MR ST RCERE AL

FH B E 4 % (Ramus communicans)

Figure 8. The spinothalamic tracts and the bulbospinal tracts. One A-d neuron (with the
cell body in the dorsal root ganglion) have axon branches at lamina Il and lamina V.
The latter synapses an interneuron (bright red) which joins the ventral spinothalamic
tract (greyish-green) at the white matter close to the tip of the ventral horn. This second
order neuron has its destination without decussation to the ventral posterior lateral (\VPL)
nucleus of the thalamus. This spinothalamic tract carries sharp pain signal, as would be
experienced during acupuncture. Another sensory neuron (C, also green) sends thermal
nociceptive signal to an interneuron (deep red) which joins the lateral spinothalamic
tract (green) at the lateral funiculus of the white matter. Both these tracts have their des-
tination at the ventral posterior lateral nucleus of the thalamus. The motor neurons are
painted in deep orange, with a rather complicated structure involving the middle cervic-
al sympathetic ganglion, which is part of the sympathetic trunk [14] [24] [25] [26] [27].
The rubrospinal tracts, reticulospinal tracts, phrenic nerves, and the diaphragm will be
discussed in later sections. This figure was hand-painted by author PCWF

8. —Mr A6, C MZTHAEBEFBRIM NS ELR. C METHHMEHL
EERA la (SR i), INRBENFERET, BlSHREEMNEHEERRCRLE)
ERMK. A6 HZTTHIMZRD X AHEMAERE I K& V IREIRET. FEEITER
HASWMEZEREEEMR(ELE), BELZE M. BTRTAERF O TTHIE
E T (K FRATZ AL, pre-sympathetic neuron) & FR A T BE B BER 4A
(bulbospinal tracts). H 4> RELL#%EBEHR (rubrospinal tract) ZMIZE X (R &) FiT 5
BEETHER . B— R E MK B8E5R (reticulospinal tract) 2 BIE X (R IER ) Ed F
REHEER. REISEERNMBREEN(E M)PEMEZT, MILHETER
RIZEIHEZTT(RE R), NMLSRIEEE. Z—EMETE C5 R TITXECFERAL
AIEI R AR TSR . IR B RESR | 7E R At % & SN RN BIANLYL AR, 2 AER B A
FEWS . BEHETHELERERNGEN, ERATPIZBMET, WEFRR
[14] [24] [25] [26] [27]. 1E&BE=FL4ILE
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Figure 9. Cross-section of a typical cervical spinal cord, with associated anatomical struc-
tures. The bone ports of the spinal segment are painted in deep brown, with the periosteum
in light brown. The nerves are painted in yellow, the white matter in ochre color. The ten
labelled laminae are painted in different colors with greenish basis; lamina IX varies in sites
of different spinal cords. The lateral corticospinal tract (brownish-red), anterior (ventral)
corticospinal tract (deep orange) and the ventral spinal thalamic tract (orange) are painted
and labelled [15]. Note that the anterior (ventral) corticospinal tract is partially overlapping
with the reticulospinal tract; the lateral corticospinal tract is overlapping in most part with
the rubrospinal tract in Figure 8. The two yellow, round-shaped structures of both sides of
the diagram are cross-sections of the sympathetic ganglia, which are parts of the two sym-
pathetic trunks. This figure was hand-painted by author PCWF

9. HMANMEENEEE, EAMEXNRIENE. RARMERLEHETERNEE
o, RIRBLEE, ARLBEBEIMMIRE, TRELER. BLERERRN+
MREHABIGIE . FERESEMISR (lateral corticospinal tract, 1), KIRSEERIRE
MR R BEBEANRCRE )R LTI ERH TTHHE R SEE LR )25
BRSNS B EITHE[15]. REBEHERTRSE 8 HIMRKERERBIEL; MERE
BEMIRSE/ \ AR ERERABAEIX. (FEDEREFLIULLE

6. AR EITHZMHRTRIRES KRR : FREEHETHHE, RlZE)
KERN#EZTT, MXLZEIHMETHMR TTEIREEME, B hEHgTniEh,
BARRLEAR, LWAIMRERE

FEHE IR S ) Se s R 2 /T, FRA1EE 1 10, B ER T RIEII G R R B 2 AR R
t, SSC), MIHIZ 3 |2 (4t i, PMC), Rzl 2 (L, preMC)Fl4fBhiz 3l i )2 (4% 21, suppMC).
V] 11 SRR R S IR ZAE B B J2 2 1, 335 e DR T T (10— 24 P o ahb R T o BT 1) 5 4 e 0 ROIR P T
BUERRAVBRAE LUL0 S IR T o RS RE S, AT RS HIEE] A-p HE—E R &
A AR T RE BRI S RSN RS, IR RIEIX MRS E R - WX R BB (] 7). fRANRET S,
MIE 8 ITLAE H, A-6 Je CHH&TT, xRNSR S, 43 il 48 i b I o AN A R e o R A ik - Fefigi o

BEAX =AM, YR TR —@ S(LU10), BT DUEA T8 B B 278 i iR —Ar 8, 75 0N & fik
DI E B SR B2 A RH

L, FRATAT AR EiR =R e Rk fE s — (P2 ot, DMERHE, Wld 11 fis. Runix sz
SRR E AU I EE 1) LUL0 JXAL (R 1] 6) [ A2 o 1) B 2 N8 5 AMIZ . —Birpi & ot e
&3 ZBAEIX B FR A =B A T0) . A48 o0 il SRS B TF-IX Sl iz 2 FIX3k AT “ i 7 2
ML) 7R 11 s BRATEE AR, Faon T B IR, TR R RO X kT
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RN BRAE X . RIS R, TNTARkBA /SO, B DURNETFR I 7B 51 R A4 8 S
MESTERCRH) “FHaXE” #A1T.

TR EZZR =M &0, SIS iR E o tid 2k TYIZus st & K Z R s & oo, 4
A 22 0 Rl ) Al ST AR 22 TS IR BRJECA 2R, (B T IR B M (S E 14 2(e)) . FTLAEHZE M
ZIuHEI), B S ERSRNE “ma” WEBNEs K EMETIZES K E . X B RRE R AN
BRI A T ER AR £ 11 100 A WU AT R e 2R . Iigsh i 2
TATHIRR G UEA Rl — N A ThRE: B R SR LSRR AMIE B e, AIELLLAINGE . BT DL
FREATR “HIASBEARZ T8 (pre-sympathetic Neuron). 3XE6 fz 5 #2270 51 5 HAR SR 14 B 1) ) ki 54
FEE I ERAE . T 48 50T 5 ( LUL0) A S A& iS5 “ RTBEEBEPI IR ” AT T8 BE AU A BT )
ATREE X . HTF AL E (0 LUS), 3505 — SR PR 4l 5% BRBE B pOa S i N 47, g ERGE
HAMERXE; K 11 8A RS A TR AR — RNV MER ., X “EEmER” , &
FESZIA PR DRE ? B 21, W SEM LR — RPN FIMSLES, 204K T2 B8 2 18] ZR LS 4 —— R
IR ML T, B TAKR, FHMESOH 7 RIBR . TSRS T Sl
J A B AN AR X (LSRR R FUE BERT AR, 151 9 VRBS (R 4) [14] [15]. RIT BB JRT I s F AT A 2
I R A BRI X (1] 9 WA - KRR Y.

7. EERE RS, EEROPEHETHRRENSHAE
71 EN\TERELLXMETFRIES, KHS5EHEKR

JUT4ERT, Feldman S5 7R AR (1 i T Ab 4 G 2 70) (— P e BB VR A1) I 12 S8 AR A R 0 Wi 2
(VRG) I —2H 20 1 [29] 0 AR NFBALANE R FE ) 247 B WA I 25 B PR re #50E 3 W6 30 e 1))
TGN A 5 L g G B A0 . WS RS, Sl iU B 252 40K (autoradiographic technique), fff
FON AT DLV 2SR B (ot fafde . 25 FIE 2E MR, WM C3-C6, A _HME Ll AFET R
X: —ZHMZ AR AR 2R (R B\ B BTR 52 0 IX), 1 55— A S sRTE BT/ AR 9 o T A
T1-T10, #F—2HAERT - MREPWE 8 iy L IR AIX). AR, BosrE A X K s
TCH, 53 SCSCHC AR T 1R A 9 31 RIS B 4 T FH SCIE 5 PR G 3 AH G K — L8 LA .

HMREH R

Figure 10. The human brain showing the somatosensory cortex (red, SSC), the primary
cortex (bright green, PMC), the premotor cortex (dull green, preMC) and the supplementary
cortex (bluish-green, suppMC). This figure was hand-painted by author PCWF

E10. EARKELWFBRRERLETLE, VIREHKEELTHEE, AIEHK
BELETHREE, BBEKERLETER. (FEIRZFLILE
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Figure 11. Coronal/Frontal plane of the brain at the boundary between the somatosensory
and primary motor cortices. Following from Figure 7 and Figure 8, the dorsal col-
umn-medial-lemniscus tract, the ventral & lateral spinothalamic tracts will all have the
same destination in the ventral posterior lateral nucleus of the thalamus, because these tracts
are originated from stimulation at the same site. Thus we represent all the three tracts into
one red tract; there are two such tracts, representing stimulating the hand and the arm re-
gions respectively. One axon synapses a third-order neuron, which reaches the hand domain
(deep blue in the curved scale) of the somatosensory cortex. The other axon reaches the
cortex pertaining to the light blue scale. There are pyramidal neurons (not shown in the di-
agram) which connect the neurons in the somatosensory cortex and the motor neurons (blue)
at the left side. These two blue neurons represent the reflexes as a result of simulating the
acupoints LU10 (yuji) and LU5 (chize). They form tracts passing through the white matter
of a number of spinal cords; for details, see text. This figure is hand-painted by author
PCWF

11. ERREEMVRIEEEZERE FLNERTEEE. RIEATERE, [
ATSEE 7 FnE 8, A RIBINAL LUL0 (&FR)/LUS (RiF)), FEMHI MR SEAHEZ TT,
LRE=ZNMNSEET - AMEKXR, A58 RN NEIEL KR EBE) X LR
FB—&R, FEt, FEML—IRKKRAAFH=R. ZNHELTHMRFUR EEER
R EREIMUIAZ, HEM=NRE TR, =M TR BRMENREE R
B R STREZ TR [14] [15]. HEHRDEEBESHINARKRTITREHER. FIE, &
SRIZNL LUS (RiF), FEiEZDEEFEEIANAMKRERF TTHEME. F&
DB T T

7.2. RENAD: ER—AEEEMEETEMEATHPEMET, EBEIRME, Fik
Aeds, BRWRSBENE—H

FE— TR T, FER B S Al S 2K AR IR LS, R DX FPEEbRiC 1 — 4LES0E
fii(C3-CO)IE A AL I AL TC[30]. 4555, Sy — 4L R A U LT iR E 1 4L/ A Ak i) r )
M TCIIAL B [31]. DISIEAY, RN 5, RIUXH AL R EnIR e i him pi 4 oc, £ C3-C6/7
ZIH[32]c XHA — AR SHIRE E S NI . T I8, ALAE C4-C6 MIRTA[33]. 7EAKH,
FIF S5t 8 A7 R HE, K BLIBX L 46 C3 2 C5 [IfHIIE[34] [35].

N T T FURAZ SR B T RPR(— A E 1)), Lane SE(EH] 17 K B AL[36]. & Je MR Bl C3 17
BIF— 010, SRIGAES A3 By (C2)iEATHEMR IBR AR (laminectomy) . [ifiz 2 £ i i 1 5% fid 14 42
L. EALTER B WH(CT-B) B RMURERN, EMRENZMORE, REWiLREsiEoitn, Xj
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EITRAESCER[37] PR

5T, OVIE R E(PRV) I Bartha #k 7] DL e 28 fil oy 1818 b #5s . BrL, 7ERRIEN PRV ()
Re e PEpifR, AT DAEERIRZ A& e SUg g R Y. R AT IR CT-B J PRV 44 it e (7514
VENEAT/REER, FEARBL, 7E 64 /NS AR E D) s 3t nT DUR R TH A T et &0t sesiH,
KSR g4, DA EIR RS — 4. ERBE Lane SRR L, 721K 12, RATFL =AY Ekm s
BT Bt C3 & CO) I IRIFF & e M AR o A, 5 FPEROE B+ = BT =45 (A) s (B) il
th g4, (C) BTMEIAIT . XI5 — S A4 5 e MRS SRAHE T MBI EA A — /MRS, ALt
M ICER A, — SRR VI AR 2 EHER X; KEMZETRET M. W20 ks ik =
YRy, R 12 A1 E, M C3 = C6 MM edLE & KRNI . 1E#BH K RAREIN L 20w
Zour . BT T 64 /BT, BUZ X MIRXHUA — L2 e, X455 32 BRI 4 28 70t bl 4
k7.

TR MBI, KRR T3R5, JRE I S B VA (EMG), & B I T ZEBE
FAE—AFR N “REMINFIEH” FIAnaRe; XAMMRE BRI, Bor T RS BEES) . X8 A8 R
PIRATAE —A “Bpmbe” fEMT. N ERHAMLER, oL T BBERT “rplR G, Eid Lk
[T, (EABAZIG Sk, Mm% 2 ot mT LG S i K 5 e — e R 2 e

AREEHE

FHEL C3-C6

BEEE FATHTEMET
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Figure 12. According to the discovery of [36], with PRV-specific antibody staining, the
neural cells of three longitudinal sections appeared at time shorter than 64 hours
post-diaphragm PRV injection, so that only ipsilateral cells were labelled. After about 64
hours from post-diaphragm injection, contralateral neurons were also stained. These lon-
gitudinal sections correspond to the horizontal lines cutting across the three transverse
sections at (A) dorsal horn; (B) across the central canal; (C) across the pre-motoneuron
group of the phrenic nucleus in spinal segments C3-C6 of the rat. These neurons are in-
ter-neurons demonstrating both longitudinal and horizontal synapsing ability. The expe-
riment strongly suggested that neurons in the dorsal horn are connected to the phrenic
nuclei in the same spinal segment, first ipsilaterally, and then contralaterally. This figure
was hand—painted by author PCWF

12. 48 Lane FHILIN[36]. MBULTEIVER, (EEFLE=NMNEEEHE
BETSER C3 = CO)MaIMAZ TR HE, MR THEREE EEM=1E85:
(A) Ef; (B) FEHRE; (C) AIANEE. E£EAIL, M C3 EC6NEEME
TR FAER AR RZINAEE . XZE—AARERIENER. (FEDERE
FRUE
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£ Lois S 5T H[38],  SEHe A 32 ZEH 73 @ HE R i B 1) N2C PR F AR IR R A7 I 44 22 TG 8 711
TN 14 FORRIIBL. {8 FSTAR I 72 UG 200 2R 48, % 6 49 AR T FF iR T i Py SR P #4870 o0 A
BT T EREACR. EE 13 B, RIESCRIRIL, 4T C4. C5 Ml C6 AREMMBAIIIA, Hpx
T HE IR 5T (e W) T BT (AR IR AR ) o T/ A P € 53] P QR K %) 200 L 7% , {68 2 A PR A A T
RNV NG R IR . R E Ron, (EMAEEEY b, IR R & e fs sh 4 o e 1%
FE . LIRS C5 N, I /IR X I8 Bl 48 70 ) R H ) 441 28 0 PR AR (R €2) 7E R AR 2 X FIARUZ VI
LRGN, —EAER)E VIE AT VI PR IRAZ R G . XN WRP AR, RESBIERZE VI,
VI AT X R o ] 44 28 50 ] DAFTRE #ih 22 70 1 30 (X 35004 5 AR5 5 FH R BRUBE TR [36] P 45 SR ML)« Lois S5t R %
TR R, SR A JUAE C1-C8 [ HE T B KT, 2 A T LR A . AR 14
W, R E R T ENTRI I RER; B R SR I Ha R B A, SR80, FRATIEEEI7E C5.
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Figure 13. Schematic summary of the discovery of [38] on the connectivity of motor and
inter-neurons in the spinal cords of the cat model. Virus was injected on the left costal side
of the diaphragm of the cat model. A cluster of high density large cell bodies (~30 pum,
presumed to be that of the motor neurons) was found to be infected at the ipsilateral ventral
horn of each of the C4, C5, C6 spinal cords; in the diagram they are represented by the yel-
low circles. Taking the C5 spinal cord as an example (the middle spinal cord of the three),
smaller cell bodies (orange patches), interneurons were found to be infected at the ipsilater-
al lamina X and part of laminae VII and V. Moreover, infected interneurons were found to
be in parts of lamina VII and lamina VIII on the contralateral side later. These cell body
sites of the interneurons were painted as orange patches. Similar distributions in C4 and C6
were not published in the original paper [38]. The anatomical structure of the phrenic
nerves is simplified in the above figure. This figure was hand-painted by author PCWF

13. 4R Lois FAE MR B IR AR MIA) LI 5RE(38]. RIBAMIAIFARERR, F
KHREE: ERMNZESER/MEANMAHGHEERRE), EXHRIRZEEE.
1 /)N X IR /R (TEAS TR 18] BE S5 AN Fm i 42 B IR AY R B[R Z ST RRAR . S5 B IBRYAY
BfE, BEAESENBNMMEWESR. (FEDRETFLRILE
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IR

Figure 14. Based on the discovery of [38], schematic representation of the density distribu-
tion of interneurons in the gray matters of spinal cords C1 to C8. A small group of interneu-
rons is represented roughly by an orange dot. Notice that the density distribution was partic-
ularly high in C5, C6. For details, see text. This figure was hand-painted by author PCWF

14. BT Lois FHIRI[38], FLaHtbIAVIEREEEE C1 £ C8 RETPHIFEIHHE
s HREE. SMERRNNEBRRILME; HERE R MiEEE S
h, M, FHMNVRENECS Co WFERERAENS. (FEIRTFRILE

BT 6.1~63 THE, RSB EENFIL: (F) EFHEIYENET— ARt fPE
Refiy SR M Zd i — B &, ma s — A% S R K AT A s, TR EARIR
ARAE T C3 2 C5 Hifi. (4) BRItz Ah, A — RHEH A E TR 5 IR 248165 RS /i 7 2 MRZ
W, WBRE XS VI VI VIS VCEIEEEATIRE N . BV IThRERE, B2 ImMs,
IR BRI S FCAR AR 42 1) (A 22 T SCE . DOANBAZ I MRAAC % FE R &, T ELAE B =15 370 H ) Sk
AR MR R B e, e A IR A, BRI . () IREEEE 7.1 K& 8 WA,
AR TR AR A HESP N T R P S Sh A0 B 2E it — ANE TE RO O RO T ER R S SR SOz E 3 iR
Wit “IFIGEAEEE”

HER B TIX, AHIRRI SR — AN EZER NS BRI T R RGE R  Ah, RS A
FHEME ERENPEMETT, 2EHEMS B, SR —AESMAEIFR RS ? HEX
) B2 T, SelR AR “IRIR i gs ” HE.

8. AMAEBIBHMFIREME—AXSHMET, FEPN. L. TIERNETRHL,
FER—1 8%, JAEMERRERS, TLUSIRALLMEN, NEERAE
HIANL P

i EHAER, 2PN, FERR T ARAES 7.1~7.3 WL K SEE, R T E AR RN RS
TIPSR Rt 1) BOEPERCN(VRG); 2) SR/ Ly 3) BXHFIEIR ROy 4) KBTS K D
(periaqueductal gray centre, PAGC) [39]——& REHH 3] 3= F47 26 1o 121 2 rh 0o FH 3 3 SR B 0 (1) RS
FRHE[40] [AL]MIVFIRFISRIR 45 5, I NHT IR O T4l 20 N T2 : () TR MK 4H (para-facial respiratory
group, pFRG)ELESTE 5 #% (retrotrapezoid nucleus) [42]: (b) Bétzinger H1.0a(F SIS A K IMLTT): ()
pre-Botzinger H.00(E SIS KA IT): (d) BEASIIREILZH(VRG); (e) FEimAEM e 4 (rVRG). £
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MR BER S+ — 1B EMMEX I, A PR T N R BE R EEE BT I sh e e, BEd xR
(RISZ A N (FERO A, T1y T2....T12 g5 B EEAE — DN ), 184 ol LS RC A)
Wle ZAMR IS, a1 bshy fe43], 23 & BfUBE NS . 2R 8 th i) RRE BE AL T i
2, PO RORAE BEA DR an SRR TR T R AT R ORI ) ] 8 /9 LIRAAR X BB B, XK
HURR I (PUR) TR RER . & SCHC MR — L5 SR LA, T PR BERHBAERT Forh . FTBAZEIS] 15
BATREH — R PCREHEAR (RIS A AT AT SR), EIA T1L, TW0H D) AR SCRCAE A A Tl L.

LT, ARTTLES RERRIET U PAGC 2 S BUTW N, IRFEWFIRAIFI N XE. RIE PAGC [
T AN 2 S B0 FE TR SR BRI X 45 IR 5 RN B B R [ (ELRI S PAGC &M e F08 iy pA 0 58
grs HIE SRR PR SRR SRR IR R A, R L B R, R)E, AT
7 AR LT o A R FIEBE A BE R 7 SN, 648 & BT, iR 2 K61
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Figure 15. The complex bulbospinal tract system (light blue) has several sub-branches so far
known: the rubrospinal tract leads to activation of the diagram via relay at the phrenic nucleus
of the ventral horn. The reticulospinal tract and the vestibulospinal tract covers an L-shape fu-
niculus area, and neurons of these tracts have been shown to activate the external intercostal
muscles plus other muscles of the body trunk [22], helping to initiate inspiration. Refer to Fig-
ure 8 for a three-dimensional representation of these tracts. See text for other details. This fig-
ure was hand-painted by author PCWF

15. 25 EMERAMNEHEWRAG(RER)ALNTFIX: EERINRXIZ
HHER; eHRENPEHETEIREZ. S MO XEEERIHIREAMERXAIN
KEBERBEB AR EBEANRMGIESHER); EREETER, EARENDEHE
TTREIBNEAN[22]. KT EIFMEIR, ESEARME 8. (EEDHEFLILE
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9. MAKRZNIMERISEIE, RIRWHFRERXNAL, FTEERLITIRIhEERER

9.1 RBAGREELETHE. =/l MHAAMENNBEE, XMRERHRLIEXESH
LZBRNSNERNRELRBERA - XAEXEN AT FEEREENRHEX

AR 22 1 B J2% % 5 S R S AR AR FH BN IR A . #E3X 9.1 %5 B, Je vl )\ HAEARTE AR EAT (5258,
ERBEESERSHER B — 8 7r. 7 9.2 T, I EJUTHEARR AR, A nT DA SL N A A IR S 6

FE— IS8, AR S RH FRRING 22 T 3k o () 00t (R S T R0 B 2 R B S IXC) B () B T i
—JEK om KR MIZEIF, 295 2 7 JHOK om &b, SXPIE R DX A0S RIAL T A 11, 1R KR
TR X BRIk 22 T3P Sk 15 TR 6~7 JEOK om &b e P 2H AR ol [ 5 U E (=) 5 DU SR (R ok M 1
RAE S (VRN ES. XA BEE AR, e A M — B4l h 38 R5, L8 (T)AR
PPN ErIEUTARALAL, DA RE TS DX LA 1T o FE AL ] A (22 ) P e mi s 20 R L3R R (—)
Le(Z) ke BT K RGEH S AR, ESCHRR[45] A T

MG M _EIR LB AR B RO SE R, AT THES s 3l B R ORI RS, BE2e 4.3 JRFDIN ], HiZe
MZ R G, BIAIRMZR “KH8” (B C4 J C5 MM ). M CA RIS, #2480
JERD, HiipZEofeid, FTLAREARRNL. B2 U, W — A RORA AR, /it 5 /> ZE4E(4.3 + 8.0)
JEAD, B 12.3 JEAD RIS TA] o AN PO 1A R m o 2R G 16 TS 8 il AR B )2/ AN B 2\ 4
£, N E R (RAA T = AR R4, LB G V2, M HEOR R RS 24 3k
il M BB Z Bt AL EACKHERG . DUE— = RISk I 4T 128 % 256 AR, KRIRTt
TIEARXIRAAERREE, T HA AT AT SRR = AN R B ORI (2B R T IR
BHHOR) [46]. A, MOETERIMEE, XELRORHEER, FOVERER, WM T E R,
FATRIRRZ ST AR SR A BN AR R, ARSI, WIg0aEh B R MR 2 Tt 2 IR IR RIS .
FIRSI T YRIRAT, MRIIE BN B )R FATIIM AT, e RAIRA L, WITECAIRRIES . By LA
THERAG B\ FEARIERBEMER IR B RV X, REAEE X, A 71, 7.2, 7.3 9.1 LR, 15
B (A) FERTA A EA LS LIRS (B) AR BB RTES); (C) IR Sk [
ARER h A s e A M AVERIER R (D) RN s B JE i DR O IR S 30
9.2. BFFRRHERT RGN ERIEE—XIERSFEFHET AR X

PRI SR IR AL, AL 20 IR i A 23 1 B B 2 e o B RS BRI Z o AR B R B2
TLR RIS (S BhIgs) . fash) ML st, @ MMMl RR AT H N P RfgsT, S5
BORSEANARES . N E—ATRER, BRI R BN IE ) 5 = WO IR s 2. B SRR B R i
ST LTI DIRE, 82 iRy COPD HE K —3. Zifko SF[A717EBE s H ik 28 B Ik ik 1 fk
FENAR A MIRARLE, FFEHBA 20 A AU AN A R S 70 Skl bk 7RI HAL. ] 16 AREIEE
S TR DAL Y FEL AR (/A B3 P AR — A R I ) o £ 1T o 7 75 41 B0 R /) P 0 B 381 o i 8 6 P T oz B
(PN CP3 i hr); AR RSB R Le, A7 T 20 /Nl (B CPAYL & AR W 21 f5 53 5 A L IR (o B o RN
B JZ AR TGS A Y B RV, B R A R A BRI s T AR A 20 A RUAR U I B )
s R BERZ 87 I B E A A 2 T (eI Sh O AL E . (BRI, VERAE CP3. CP4 I B iRoim 5 A it Ik
HRERAETFEXSEARLIE 10 L 1) H#AGES) . ESCR[47]H b 1 o SR i R b i), v
SRR (0« SR AT (B S EL P 2 () WG SRR 5 3t . MOSCHR[ATI s i R, 15 s 3
NI EAEI G R)Z . AE R B R KJa . XA RARRBIR ARt e, SRS B
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X . TR, SRR XIS AR LRGSR R, WEERR LA BIE 7 E T8
L, FENMA B, IR 23 S 2N T C3-C5 T M. HIMATIT B & . Berp &y s
MIALE, T LAERIBEEAN C5 (J C4v C3L)MAMR(SHEE 4. [ 5. 166 K5 4 THIMRRE). LR filise
TALHEREAT T LA B =S R AL B s Py UBH I i 227 L A 2 3 SIS AT Al K A P i 2 P RO —— L iR
ISP S BRI R o AT B 2 5 RT LOE I B e R (7626 5 W S IR AIR ) sl e E T8
BERE DI S AR ARG EE 7).

RGP AT, WRIEIE TR RhLe, AR A R T AAHEIR(CE-TL) IS (58 /AR e Tt
B, P UABUE IR AR RER L RIBOIR — Ml 2 AL (BN R T e 4%, (55 IR s A0 i) 2k
ORI TR RO . AR RGN R 2%, IR PR A5 B IR 17 204 R AL A AT A, (Hu
U T A RN . X — RTESE 13 T RLRE WA BT CIR4THR G 5 — 45 R F ARSI
Rt R IR R T RE . USRS E BEM A AT a0 B3 EAT AR R R £HE R R AT IS B e e 2F
HE(SH 3.2 K 470 FRK e Bolsh 4 R Rl 1 R SE s 2 (S8 _EI BRI I8 s 2 (SR
JIt R A B IR AR5 B) o BR T AEARBEAAR, AURIRIAY, 45 28 T 0B A R B 2 S IR T RER o< R 48],
DL IRF

®e ©® 6

o$

Figure 16. Top view of the site of 19 electrodes (blue) during an electroencephalography
(EEG) experiment, using a 20-electrode machine; the reference electrodes are placed at the
temporal lobe positions, near the ears (not shown). The red site marked CP3 is the approx-
imate position for any person in neurology. It was reported that in response to stimulating
the right phrenic nerve, the CP3 site received the highest evoked potential [47]. As the elec-
trodes are joined by insulating strings, forming a cap, we consider that with slight shift in
position of the cap, an electrode could be set to be over the CP3 site. The CP4 site is the
corresponding one on the right hemisphere. Comparing the arc-shape scale of Figure 11, we
notice that CP3 is within the upper limb domain of the somatosensory cortex

16. BEBASEIAAILE. HEEaRRRFAA ““+ 1 BEMRK" #TkEE(EEG)
SR+ AR E. BESE BRMEEE MEITRIBH L. BRMbEEZ%E
E, FTUANEBER “D8F WAERN. MRR47HeH, HRHALRMER, ME
RANBREBEMAMELE CP3 . FMEF b, CPI I E, WTR—IALZEER,
MAEEDDIEM S . PTAARIEZINAESE S, BEREEFERAL, AT
MZ CP3 SHVIB LB, 5E 11 fEM#RICHEELXS, {EH CP3 T ERIAIE
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TEMiR 2, 2RI N T A0 R R R SRR N i 48(Gyrus) . /s B B A 1T X
HUFR iR (sulcus) . FERIZIE BN [ JZAH — A4 9 CARMGE ) /N e, @ AR T AR IR - 1830 SO X
DAY, R FH P AR P 2R R R )R e B e e N IR A%, Rikard-Ball S5 <81 ()AL T &
R X (ASG) HIRT/ESMIiZ Ft (ventrolateral boarder)t5 J& 7 §if #MlliZ1 2% 1774 (anterolateral/edge of crucial
sulcus) A4 T, SIS B, R, ()BT ASG M J& Z R4 X (posterior sigmoid gyrus) ) 76 £
S BB BERT A T X BE R f AL B SAFE A A s, o LU SRS a4 Te, WOk
LGS o R ZORE X RAH DG T IR, A — AR U251, BT AR TR BIAE EiR ()
F ()X M0 EIERE s, R XA AT AR — N LB TR A, AT 2I7E
FE ST 1) i A0 X B B S R D IR R P [48), KORG8 X TR B2 J2 00 S 33 St REIOR MPIRIS 3)) » 3
TNTIEE R, PR P B2 I & T, BRSNS IR S B .

10. Z3) - BARGEHAAENEAI—X LI AT RS 12.2 TRISHRIFTHER

10.1. B3] - MBS RAGFETARSHH; ERZEEEFMA P OEHIFERIhsEM RS
ARRESR)

TR — AN 1B T I H 2 T8 TR R S8 (CNS)AE B & R s 1 22 . w20, BEs LS
EIRBNR E B RS RS . BRI AR 2 A 1 2 B A AN FESEANAFER ARG & . CEiE,
AN FLEh W i T R S A v e 2 RS A & A2 %% (central pattern generator, CPG), H.=EUiRS,
KL Tigah e, WIARIEE G S Z R RIS . e/l R "R CPG 447
T iz X7 FR EREAMU[49] (RS E[S01ME 1). TERA SR, IR A I R PRI 1)K
Bl s M RIS E BE R &G 72 A s s T Mk 48 (7 2 IL[49] 1 111 i8) . CPG R G H I [ # &
YA A R B Y E R R -5 A E N A T . 7T, PRAULPA S e P E rA A
MBS, MR AL B, S N R A (4 AT . I8 B S R R B A, LA 2 A
Kig BN ILAW A TR R o BT AW FEI2 3 - WFIRGE & RS S5 MR Fg AT PR iR J7 COPD & &%
HBH .

KT CPG FINFIE AL ML R, Le Gal S5dE& 7 KR T - HHibaA, R TICEHRH[51]. id
ST C4 FVEHE L2 FHT/E M AR IE Bl 4846 H 2R R T A 9 A 1 S i TR P o A9 28 AR IX R A B — 23 B
1.68 HIKM IS o X2 —DNSHEHRME. T, {EHEERACTT pFRG BFEAL, I 15)H)
2 94T 4 240 PR P - (whole-cell patch clamp) S, o375 i eI 4 F) 25 2 A 28 A1

B, EEEMIIEER, 5 L2 & L5 AT MM &L 4E e 2 i 15 7] N-FR2E-D, L-RITTA 2R
(N-methyl-D, L-aspartate, NMA) S iR, PLIIARRLNEAR, FaE R REMIEs). S L2 M1 L5 Ji M)
IS B EE 053 il ST J T (0 SR LRI . 22 i B (RO R A ER A R 7 f5 A L2 AT LS (s
IR B R B A A B ke R, AR S g s MRt . T H, 7E C4 K L2 Fi AR
Rk AR, SN BIRE S 2.74 IRIIEUE. A C4 BT MIZ s & KRR, TREIIFIRIES), BT
PLIX 45 AR S5 3l 5 SRR LR AR JILIRIE B 75 [m] I B ANPRIR AR . #0552, XSt Tig3) - il &
RAMAFEL A JIMIENE . NS5EHEIMINE3FEAE . TR MACEER TR, bREEEH—
NIE, FrLligs) - WA RAAEE, AHLAME. WESIAE, TATGE T F R8T
YA R R T RER O A BE AL B, SRJGE TR ZR T IRIR N, AR SRR BRI L bl (R A
R, BAEBA AR R — M EEIRA I O, TEARSAE R R E BE S BRHT
i
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102. RIAEBARIM, AREAFE—HLTHFAMANEK); EXEMBANNLLE, TERS
REZBRILHRERER. X5 R T IERRINE RS (BIES MPERE EZHLP) K ThEe
5@ BRXRZRAER. RNRBUMBNZEIRZER) - FFRES RESSEH
—5

e+ 250, CAME NI LRI RET, = ARV SR i sh[52]. B, — NIk
s 71 AR AAR RS (FMRI), B b — 2] DU FEAE I SR Rl 20 23 B 7 IR 3T 2010 4% e i
I[53].

FERPIRNT, M H A& AR, MR AR, &, AR AEEZIMETT, XA K
WPES . ARAE B RS, — A LIRSS R 4EAH I AT, BEFRMEMRrEs. s
H6:300 1f1. 7 42 2 52 (blood oxygen level dependent, BOLD)ILRE] FMRI, gt BN (60 S B 58) F-38 5 WA 9%
A HLR AT A,

AL, FRA KRB, Shinozaki S5FHRAEFHEANT, SCRCAHANIES) I A4 2 Tohr B [54]
0, EEAGROME =R RGN T 2O RE T BE ok, B BB B K
{2 8% (epifluorescent microscope), LAic 58 VA SERE D) IR  fhA 1R 2] — A 2 T8 C3 2 C7 K
JR 2RI K 5 — AT C3 & C6 K AN I . KRHE SCRR[54100 R B, 78 P 17 Hhek i 7E — 26 Bk i (HH
R TLE B A K LA ) T B A B ER A s & oA . B THE, BRI EN
PR KRG . MVEE WSRO, 87 AT - B 4 i 2 S CAR) A LI R IRl p T, BN
REANLZ)Z; 0P 0 S B R R 3. ER, XA T2 R A RR, FrLAURRTE C4
TR S KR RA AR . i = =44, WHREiRIBEEHEs L NE R — D IRe iz )
- WA RS, IEAITESE 10.1 TSR, wISELN IR MR AR X AR A RGN ARSI 450 . FRATIA
ARSI R, TR b 75 AN SRy, TS — A SR A% .

Cl—=

' HR

R

5

Cc4—

| semeen
R

3 - ~1mm-

|
B

Figure 17. Based on the discovery presented in Figures 6 and 7 of reference [54], we in-
terpret the anatomy structure of the scalene and phrenic nuclei schematically in this figure.
The right side is a transverse section between C4 and C6, with reddish-orange, yellow re-
gions representing the scalene and phrenic nuclei respectively. The left side is a rough dis-
tribution of respiratory-related motoneurons along a vertical plane cut across the horizontal
line of the right figure, with position indicated by the arrow. The stated two nuclei were
observed to have synchronized activity (see Figure 1 of [54]). This diagram was
hand-painted by author PCWF

17. Shinozaki & & HNHT4E KRR A AAZAL T E88 C3-C7 Bk R, RIFZILCE 6 Fn
7 R RRHIGERG4], EREMRAHANGKGE - 18)5RuER)E—1E
BETEMNAERSH. EETEMNTAENKEESZR, MAERR/NEEIES, £ C4
N C6 Z [BIREBIE (S WS40 1). {EEDE A FLLLE
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11. =1 ERATIEREIE 7 ERAMNREMZBRASHMA C3-CSNERA—XSE
REERETRIANEZ 7Lt 2 — A F B PRI TS AL

AR ERE A IRE S 2T 4R . AR 3.2 Fi iRt i L (TR AR 2 41 4k . MR 2T 4 Py
WA FATHIZ S E LT 4 PATRIRGE AL 4. WF O DI RE R SC R, ER DR SRR i 2 4T 4 1)
YER .. F7E 1986 4, O & AKBISERIGeHZUIWT, 1 AET CEN HRP 4277, X3RSt siE
FAEE BRI M A MR, 2 H 2 AR AN IR 248 NFRER 731 [55]. AAi17E C3 & C7 IR
AT (SBEALIE )RS T HRP-G i fiufA. M C4. C5 IARFPLATIMIAA, #AG ShIAE(HZE C3-CT7
AN E A E, TR R, BEREE 7t A-p A5k - WO R A R Ik
2. RATECA. CEOREBEWE, AHMRDXAEKTEAMENTE 1L 1L ML IV IRZHHIR. SRR
WB%AE C3-C6 1. EEIT/\H, WILLE BRI (BURG C)MFRMR R S B KRGS HH
UL IERARZ T (WNAE 1] 8) Je 5 CB M43, LAJTELIR . (EMRLIKIER A R AR 0, 2 H R B3
BRI ES, a0 Pacianian /NMASECURT IR B & R T MBS RIEshny, A PSS IRNH
/3% 52 AN [R] P e 3R, T A b 40 3 VRS S8 A RV B AR 206 o Bl O T IRER B 41 8 5 I
WL IhRERIREI, A P RR[56]s KEE, MESCHERSCRR[S5] IR IR o T B GE wh 2 AERBILI 0 A o 7
HEAZ T B AR NSRS, ] LA rh ()42 e (4] 18 7R K TR IR 4181 (1 (e ai/ i 2t), RS
A 2 RN B AR IRAZ (L — DN EOR . BRI & oARERIRIZ W R 22 T), TS S IR IZ IR ia
A u(E ), fEHIAE. XMRE, 2—MHEE BRI RS, ARadmigE. /25 8. 9.1, 9.2
W, DRV ERIZEs), RIPIRERE E AR, nroUEE =AML e R B RIREE RS &
i 52 2 B S R Ge e R BETT BRI TR BRESRIR B P28 ] DL IR AZ 1T BE TS A S I s sh
FEE, FIHE. . EFEAERINE. AR ERIZE C3-C5 MAEREAZMR,  [FIHE AT LLIEAS [ RHH
SHE BT B M AR, RIS 2 0 7S A T DA Ik A [R5 RO AR NSRS A
TERIRS AR IR G, A0, BRI EE i R G Ui ey, (B
HA I TC 2 RIEA R TR B RS2 Ak,  BTDABE AR AR 2 0 28000, ThRE R IE TR — AN R B
B, AR RN EERMA IR B SE N RIS OTIRIX . AT, HEEiiEmas,
Ui HE NARBEHEZN Y, FEEBE Y Btk 0 RO RE A, o IR D B A H VR B KA AE AL o

18 045 S R 2 RS R R AR H 2R, 7558 5.1 & 5.2 WE&H ATt A1 9.1, 9.2,
10.1. 10.2 J 11 YA E R 5, W LB AR R J2 SO Re 8 sma WP IR D BE IO BILA . 1K R AESR 13

12. EFEEN%GIHRHET, ¥ COPD BEMITH—HINAERIATT, KBTI
12.1. BTN EN S A R ERE 2

ERERA T, 481 40 2 3% (Limbic system) & R B+ — /- % 5 I H4[57] [58]. ¢
BRI, R R 336 PR PR S WA [50] (2 iR RMOE e, RAFATIZE), HhAAT LR
G RS EUEN N RLIZEY - VR A RGP SR, B, 75 AT, e
e R R

(a) A WP 5 H S L

(b) BN, BREMEARE, AFHER.

() AEWPURLE, 26 I A 2 Rt B S S A\ L o T DL 4 5520 SRS A B
B8 T T4 SR\ A R S5 5 45 S[60) [61] [62). JEHCE, BIFCRBLANI T A7, B EEUE I
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5, RGHIEs) K EBIANEZ63].

AL 1 F BE R, LI I 22 1) — AN R (R e Bk IR L ) 2 4 [ A ) PRI R 48 28 I s i& 31, DA
Hith COpe JrZ, WIR COp IdAIL, AHHAE B2 BT EMIB A Z 1 LAE, BAEAE 2RI CO, iIIF
Hi[64]. FEREARES, AQUHFRAK, M AES EWRAR, PP (s (BERR = BE Sleep Apnea) 75 %) KA o
0 SR NTE B i ) (1 2L 2R DR 2 A BT R R, SOREREL ] DAE A, Bl ) Rk H AU A AR M (] 5
E[65]). BLAEAUITIRAL AT LA D BERR I P (2 5, N2 A8 I 5K R BT 254

REEEIREMRAEEANRES
REBRNRSAGERRESR

ARy
RIETFCs

R i
| waacs

HRARIEFHE TS _ il
BENSECERA .‘ SREZS

Figure 18. On the right is the schematic painting of the C5 spinal cord of human. The phrenic nucleus
of humans ends at C5. The phrenic nerve (yellow) contains both motor (orange) and sensory (green)
nerve fibers; the axons of the latter enter the dorsal horn and synapse interneurons at laminae 11, 11l. We
propose that the phrenic sensory nerves play the role of the parasympathetic nerve in regulating the
strength and frequency of respiration with support as explained in Section 11. The peripheral sensory
nerve (bright green) enters the dorsal horn also, with their axon branches connecting interneurons (light
pink) to regulate the function of the phrenic nucleus ipsilaterally and /or contralaterally (via segmental
reflex) with evidence explained in Sections 7.2, 7.3, 9.1, 9.2 and 11. The four light blue tubes represent
the efferent nerve tracts originated from the “respiratory pace-maker”, and the four darker blue tubes are
the established efferent tracts resulting from somatosensory reflex from the brain cortices. The very
light pink cells are interneurons and two white bigger cells represent neurons of the phrenic nucleus at
the ventral horns. The two sets of descending tracts, of different origins overlap in parts, as explained in
the text. The diagram on the left shows that out of the four descending tracts, three tracts pass through
the white matter to the thoracic spinal segments (consult Figure 15). Figure 18 was hand-painted by au-
thor PCWF

18. HIBR A C5 BEEMRER. BIZAE C5 A&, RBHEZ(RE)IINEEAEESHHE R
B)RRERHEZ(GRE); FENMWREEABFEANMUE I 11 FH5-MRI B hEHEZE T, XL
HhEHETTRMARZINMEZ T, LUFTEINEE. (EEAAXMIFHALAY, ERERIE,
RBEIZBRHE(SEE 11). RITAEREAREMBEMAREL, ARIANRBZEET. BFA
HEILRGEME BN EARK C5R(BEE 6). BEPRBHRFRLE—MIZT, KRB
ez, MEMREZEAHENMUE L IRV, KMPERET, TRRETRZINEEEES 7.2
7.3, 9.1, 92 K 117%5). MFXREBERFRTFER MPIGEER"NMELMHE, MUFBIRE
AR REXR TR R STNEHREEE TITHHE . ZEEREMNMATITHHERS, =ZH%F
PR REAMAETE, BIBhEAESEE 15). (FEDRTFLIE
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12.2. #EREHL. WEORIEKRZHT, stR+—xM7ei® B {ERTT COPD M ARG ZEMS
FEETE—XBBEIWEE. BRIFHIH, BRRRETIE

18 11 BH ZE 1% i3 (COPD) /& — Fh itk R 2 A2 i, HRAE S AN AT S 32 BHL, 3 3500 ) BE I i 14

%o

B IR ALK, AR T 2013 F, £ERAT 6400 /5 A4S COPD JiE[66]. it A A4
ZUGAE 2015 fETI, F 7 2030 4F, IXFAERE BT FEE = RIE TR A [67].

it % 2300 52 7% (Spirometry) & [F B A I 12 W COPD (1975 175 7 Z5 R FEAS T sl (it o 33l 52 v B AR
B4 3 A2 995 NTE —FD A N I BB e S R (FEVL) . R ETEIR T2 FEV) (B B e 5 (BT 5N
FEV, e H IEUE), & DNEE S8, DIt EAES T BT 4. 6H 1 3633 COPD Ji A
(1245 FET ) EHE, 25A N 15,878 A—4EMI4eT, SCHR[68]FEHI LA = 4.

() ADO ZH-(i) % (i) WPIRBSEAS A AEFE B dyspnea; (iii) FEV1.

(2.) BODE #H-(i) 1A= i & 15 % (body mass index); (i) <y PH ZEF2E (airflow obstruction); (iii) WK
RS s (iv) 18BhAE T,

(/) e-BODE 4H-BODE 4 [¥1(i)~(iv) i, b (v)Jitk BibFEE exacerbation.

EEE VN ()2 A0t T T R A (o — R B R ) RCHE R, 171 (2) S () 2063 F T 104 B DA 1)
Gt TG i

I PRI 3 St COPD FA B S A A B 4 AN RE 33 IR AIE « ARJEXFRAE FIFR R, o] LT COPD BB (A7
Ko BT DAL TR PR 32 R COPD JRYTVEM — D E H AR,

1995 4F, 4 16 Ti(fu4E 2937 425 ) AL RERIR (1 [H 25015 tH K 4518 & « KT B0 A1 COPD
R, BT REA BT Pl [69] -

7E 2008 4F, EAKNMEIGIT T HER T, AREEHN T+ —HE@ S LS H TR, o —#
COPD B ##ATIAIT: LUL (FAF), LU9 (CKIK), LI 18 (3:%%), ST36 (R =H), GB12 (5¢), BL13 (fiti
@), BL20 (A1) M2 BL23 (B ) [70]. AT 145 3 — e 1E T 7 20 4s 3 .

BT 2012 4F, B hRUEPEZGIGIT I 68 1 COPD #3%, ZInT —IWARENLZHE. “FaH. FH%
R HR I 7 RIS —— T VAT M i E SR B e BRI+ — 27U [71] X NI R SRS F2 it T IR TR YT
LV

XEFE 5 W RIGT NN, WS RSB E AL, (BRI SRk,
R AR R B S IS L 7 A ) 2 U IR B 7 i) o S PR TR 10 20 7, 5 b BB AT T 55—
BEALHFE - XTRVATT A7 2B ST e HE 1 1) BRI AL, 2) Bk 65 ArZ i, #1 3) B
T [72]. IXWFFILEA G50 A RIS R I+ — 40Uy hr, mTCARPERBIT %, A &> COPD
B IR WP DR R

AAEERIRH, ERTHATT PR AT, 05 NI 22 A2 B 2 ) £ FE 2 0 U I B R i I
W D RERIRLEMLE], AT R KRG 17 8RR

H S CRR[TLHIE 1 B ARSI 40 FliZe 2 7RI T8 A K I 26 7 B 4RI T IEHR RS L B
SR AP B 7y 52 o IR EE 22 2H A BN STUAE 1) 5 RE AR A IR 1 TL A

DUAE TR 5 R, RO+ — AR A FE BRI . £E5E 6. 9.1, 9.2 K& 11 WWH, 1E&H Ok,
P 225 AL LUL (FRORF) Ao LU ORIH), IR IR A TN W4 . R 22 SR LI 18 (FR5) FE M
PRE T ARZ XA GBL2 (S8 E)MAERL /NP AR T2 Mo RIHOX /AL 22 8 3 AL, el
AR IR SRR RS S, T B S5 IREE (3% 10.2 ).
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fERK 7R CVA (F<t)ib T 5 Rk iR B2k LR T =~F, 1 CV12 (Fle)sire i L 4 <fo BLLEFifs
HALT R ULA R RO TELR, FLIIRE N RO fELR IS 4R AL L, IR S LA 2 5 a1

52 BL13 (filifir) hr B T 28 =R VU R4 5 SC N RS, IRAEIRIZ T fa S /Ml 4 BL20
(Ban) 58T —Msh 25 X N s, RRISEAME DG, B LA UA. BL13 & BL20 U2 54N
[ AL 2 Y I SN T R . BL23 (B i) SLE 28— AR 2 0 5 SRR s NEHITR 2 58— T
P I S AN S (R AR ZE), SCBCHE 77 L (quadratus lumborum) & i A &HL, 75 B IS . B 227X ST36 (V2
ZHEYREA B RS, TR EBEHERRZ (sural nerve) &L, J& L5 B HEMZ . [N, B4 K13 (K
B)ERIZAREME, TIRIZ AR Z (femoral nerve) &1, J& L2 AR5 3. (S8 SCHR[22], 56 Tk ¥ K] 364.2,
365.2 % 367.1). fE 10.1 *5H, CMRE T L2 K L5 MR 5t iR pFRG A A5 1) S35 B &,
@iz - WA R Y. MRIEIX AR, CARIEH TR COPD KI+—4 R AR RE B sl B S
IS LA . GERX—, A DRSS X -+ —HAiE T COPD i A 21 4.

WEFCERIT L, AR SCYEE DA I R S BOANEL, DRI A ST RS £ o 2 ) 2 ke o 52 Jkppi 2
YR, EIAS IR G IR T I T T TR A AN RIS B 2 18] ZE I ARAR WS PR 0738 2 — R e AL
TR 22 LI TR

R, LR WG UASIEME N, MERZ AL, 8IS R Bl
FHET R B & A R 5 1k 2RI, R LA R 1

NIX T UL TN dr FE 2 i, 1928 COPD B RLRI RN 7 o A e NI IR A (1) — A = R S B
WSIB AR . B T EFRIINZ AL, 51 R AR R TR IS 4 41, 13RS A} A LA A8 e 28
RENE AL NLA BN AE e . PG DAIEZ 9705, T DA BB IR Se L R A L ok P38 o0 Ay dkifi4h 7
R U H AR R e i S T8RS 1Y) B SRR o VR, FEREHR A, RN B S ThRE .

N 41, COPD 3 A S HUZ B IS & FEV, . T LA SRIF S LA TS shxHia T — 2 S8 T
WPSHVAAF 24, EESAAT WM. GiiE. 15 (EIEHGE) S BAm AR TSRS H Z 5, BT
PASHEEAL N P LARR 8 — B ORI f5 V6T 77 28 BN b FoR i -— 2 oXRnIE, sy fe s in 2. %5 .
ERR A G LN ASNIARIIIEE, & RIEFKIS L, EPMask. N, ek esm, H
RETE N —im KK,

13. A RERIBE

ARSCEW R, N T IR R SR, FOER FR AL, EX RIS HEEg
) “HpE” o fEE 18, FATER T —NHEE, HEHRENBREA ORI LN SR . Hp— 2
S HH UE S 0 B R U 8 28 U 22 BT AR NSRRI Zh RE (A BL i«

1) 1 18 A& HHE C5. KIAZIE—MAAE NP ORGSR, AMEM R BEERS, B
FAEBEERER TAT EHHE—— L S BE R (L0 R 0 110 [ ) A2 B o ) — 3R . 7R 86 C3 & C5 1,
X HA T4y LI A AN P IR TR (PR IR AT X v R e 28 0 SR A A A% (0 A, AT J SR iz sl &
(P ). C&A LI o 20 B 2 H AR B 2 55— AN AT S AP AL (S35 58 9 1 S SCHR[73] [74]
[75]) - G T M2 UL S AT 1R 2 5 B ) SR (TR ) B A 8 110 115 X 5 4T A% B BB AR o5 1 R 49
SEHIE(ZE SCER[LA]T B 11.37). X PR e 22 o2 Rl —28 01, e 1 < DR — ML E 3R
o 5P A0 M A 6] 77 s IR AZ AR, 2 —T000 v 78 R 2 A R it LR A

2) WEEEHBER RS T — E A AR PR RE R (] 15 JAE &) 18 Hh i i i (11 P R B8 E AR 1) o
EAVEMEB: T2 & T11 WA 9 AT AT Mg st g on, MW, s X, SRkdE
AW FIFRASAER . A RERT BT AR KR TR EA ], BreARRE RS2 0% L —F%
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B —85r, WE 18 P, AR L —FEE T IHCMRERE AN, MEd L —RE s
(PR R FE R RN . 72 53— J7TH, 3R T 5B AR B J2 SO AT BIBR AR AR 9 He o8 B T o (1] 18 Al £
FIREIRAA); X o5 R R SE N IR 38 0%, 76 L — 7R E . BERAE SRR ERea
BNNPIR, SX RN 2 4 SR Ml (U 14 18 H IR AL A TT), S e BRI Al A Lk 22 Ak (2
FE 15). BB g1k, A B 0 P05 25 SRBER IR — P 2 e il v AP ZEN L X, P
P2 2 0F 7T ARSI 25 5

3) MR¥EEE 7.2, 7.3 WMRE(ZE I 12 B 13 KA 14), THEBIRALERZ 1, 1 #Zsc, 5RE
MBI R . BRI UL, SARZE 1 1 BRI, T DRSO IRAZ (SR S 3l . 2IBL BT
AL, LEBUZ L TR, A —A AR MRS, RAMNEEEE A RBR ARSI S AR
TR AR EAZ . 1R85 117, ORISR PTG pp & n] LA BEIRG 10 5 3l . BLATE R 2 AR AN
ME—— N E A LRI SN, X B 2 R T R IR ISR B R,
06 B J2 St & PN AS RIS B IR o s, FE LTS, A R RSB SEIRIESE |8 &l S I AFLE[76] -

MAEFREAM &, W EBIHE(CL. C2)BA T E A VER f, CEMIMT . i T WPIRGER 4 88 R th R B
PEWC S EARERIA I « BT, SCER[7714R SR «_EMEse A3 K AR ™ R IS4 ) #4035 ” (epidural
stimulation), LA FL RS 0 SN A% il T B 0 e S A RS, T LAA R R S iG 3o Sx FiioT v2:
T IACL P R 2 2 ) LA RO NS A B R e, S R IR AR TS B X SRER A HE TR BE() IR
WG WRERUL, RIRSZ 2R, HIRS IR AZ . Bk, &l s g 2 4 v] LS| R
R

4) 1E25 10.1 7 DEVER AR IIZ 3] - WA G RS0 AAEAE A IO BIAT A, 552 A
KT BRI BRI . R IR IR NS M B, & F, AKEHEs), 38
fE by N ARSUEFVONETEH Shinozaki Sk B RHAZ([54] (3F 10.2 15, Kl 16), ZRRIEZIN, 7EX
WA EE —ANEE) - FFIRAR A L. AE RS2 RIE 2 “oXEH0” , SIFussiNe B, T
JEIMAE K. DR ERZFIES, AXEEWNN, B0 R 2] — 44 1 A .

5) 7R3 12.2 747, RIEME A TY:, O RMRE 778 =AM PRIR & & T A R -+ —2 0 259697
COPD ik 27 MR . W5 2, 7 2SR TR S LA PE IR LA K2 3 - R & RS0 )3 30

6) IEUNTESS 12.1 FIFTfRiIA, PRIRIRAE LR BN AR IR (FEIR ) S AT fEAEVE R, DRI
ERAE R I (R T2, (HA R (I Uiig) &S A LAIETT 2 T . 10, FEmiEi )
A TP P P AR A P R A (1) (a7 4 52 T ) N o T AR R — T 2 B2 2% R AR BRI SR B B A il
FEAT WA IS 2y b PRI S B IR 2] FE PP R S5 SCHR AL, I8 ek s, XPHEERR. BN
SRR AR, A LRI =R, B LUK R IR YT PR SR A A N 2 T S . X R AL
Ve Je RBIMAL . W25 SCHR R A

7) Bk A A A YL B Bk EAT R B R R A 4 Kk AT B A LR 4E(14 3) .
G FHASTER S & 5 7 VR S ph 22 27 4 2 B Ik TP S S i, Sis Az sh i 5 LA R 1 4
(ZEE 2 & 3), EVLAR R TEVESGN.

8) HARA REFTHEMA RGN Z 50 & — 0 A XRNIRIES), HrhEWHE0H =440
K ofhfe 71, B —4 ARG PR L. Kb, MRS E LR “ %R
SRR o (ESCHR[L1], fEE FME AR MR T R N B 4h “MS KRG EARE” 2 3. =+
M, RN IR bR I AN [ 0 W e R 5 s B B 46 s S 15 P 46 1% 96 A A G 14 [ 78] [79] [80] [81]. &I
T 2007 4, SCHR[82]4RIE K FRIB N RIBIE S S, 72 A 2 0 (L6-S5) IPE BE#HZe I, USRI 45 11 St
MRE . A% T, A3 “Ii S5 AN IE” IS .
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RAEIAIZ A, I BE 2 77 SR 22 26 AL K 58 5)) - IR & RS RIMZ, "L
T KN B B S S A PR I s P IR A SR ALY, RS R D RE o IR SRt A U I PR AL AE 250
BEA L R adZe T, RERARID IR AGESD: XA EidG R b 2NN E S B EMER . 2
Hrepal A2 e R R AR BB TR, il i 2 HE PR UL . S5 2423 R ANl . R R
i, EPLiR COPD, W] LAMRIHM£e2% K fifize 15576 -
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