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The purpose of this morphological studies was to investigate the central neural pathway projecting to
the acupoints Bs and Ks using the neuroanatomical method following injection of transsynaptic
neurotropic virus, pseudorabies virus(PRV-Ba and PRV-Ga) into the Bs; and Ks.

After survival times of 96 hours following injection into the twenty rats with PRV-Ba( Bartha strain)
and PRV-Ga(Bartha strain, A -galacidodase insertion). They were perfused, and their spinal cord and
brain were frozen sectioned(30um). These sections were stained by X-gal histochemical and PRV
immunohistochemical staining method, and observed with light microscope.
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The' results were as follows : 1. In spinal cord, overlaped PRV-Ba and PRV-Ga labeled neurons
projecting to the Bs; and K¢ were founded in thoracic, lumbar and sacral spinal segments. In thoracic
spinal segments, Densely labeled areas were founded in lamina IV, V, VIi(intermediolateral nucleus) and
X arcas. In lumbar segemnts, labeled areas were founded in lamina II, IV, V and X areas. In sacral
spinal segments, labeled areas were founded in lamina IV, V and VI areas.

2. In brain, overlaped PRV-Ba and PRV-Ga labeled neurons projecting to the B and K¢ were
founded in the A, noradrenalin cellyC, adrenalin celis/caudoventrolateral reticular nucleus,
rostroventrolateral reticular nucleus, nucleus tractus solitarius, area postrema, raphe obscurus nucleus,
raphe pallidus nucleus, raphe magnus nucleus, lateral paragigantocellular nucleus, lateral reticular nucleus,
gigantocellular nucleus, locus coeruleus, subcoeruleus nucleus, motor trigeminal nucleus, Kolliker-Fuse
nucleus, As cell group, central gray matter, oculomotor nerve, paraventricular hypothalamic nucleus,
median eminence, amygdaloid nucleus, frontal cortex, forelimb area, hindlimb area, 1, 2 areas of parietal
cortex and granular and agranular cortex.

This results were suggest that overlaped PRV-Ba and PRV-Ga labeled areas projecting to the Bg

and K¢ may be related to the emotional relay pathway in the central autonomic center.
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AcHFig. 1, 2).

Z3ofA Hgo] FALE GAL FFolME 1V,
V, VI € X 99 ZAHJ o B3] F59 F
S8 A BAHG. 2FoME 9 I,
I IV, V 4 X939 #4520 73iA ®A€
YL TR IV, V, X ¥ X9t} HFolA
T FERLILIV, VY VI 99d Ex=H%od
A8A EXNY AL sacral parasympathetic
nucleus©]ItH(Fig. 1, 2).

2) ol FAlE 349

A9 o] PRV-Bag FU&# F AGzA 38
Ale] Qo] Ho TAE NS #EH uf AF
ANE A S (spinal  trigeminal nucl -
eus), Al noradrenalin M|3/C1 adrenalin A ¥/
87} 189 (caudoventrolateral reticular nucl -
eus) ¥ VI EYAA Ao HJueE B
T, 282 (nucleus solitary tract), WMol
d n|FAH %M (dorsal motor nucleus of
vagus nerve) o4 FJutgE YeEMTH(Fig. 3).
£718] 734 of £3£7]8(raphe obscurus
nucleus), #¥<&7]¥ (raphe pallidus nucleus) ¥
£471¥ (raphe magnus nucleus) A WAJHHS-&
B3 MR8 (lateral reticular nucleus), A
A E 153 (gigantocellular reticular nucleus),
7HEA UM ZH (lateral paragigantocellular re -
ticular nucleus) ¥ C3 adrenalin AlXoj% ¥
=A% (Fig. 3, 4). ttelH (pons) M ZEAF=
8 (Kolliker—Fuse nucleus), A5 noradrenalin Al
¥, ¥t (locus coeruleus), AMAAIALFH
(motor trigeminal nucleus) X FAUHM(gy-
beoeruleus nucleus)ol 7# FgileE HAx
(Fig 5A), FdMe F4H3 WA (central gray
matter), §%%&7]®(dorsal raphe nucleus), &<t

A7

A (oculomotor nerve), &3 (substantia

nigra), 3} (inferior colliculus) ¥ A (superior
colliculus) oA F4dut-3& 2Ath(Fig. 5B). 7t
oME AFsH:e] HAF (paraventricular hy -
pothalamic nucleus), HZ¥A}¥(retrochiasmatic
nucleus), % &7|(median eminance) ¥ HEH
(amygdaloid nucleus) o4 ¥ wrg2 HA}HFig.
5C). WA E A5Eod 1, 299 (frontal
cortex 1, 2 area), te]l¥Y (forelimb area),
F2lY 9 (hindlimb area), $4YG 99 1, 299
(parietal cortex 1, 2 area) ¥ F3%, FYAMy
A (agranular and granular insular cortex)l E
A = Atk (Fig. 5C)

Z#jo] PRV-Bag F4J8te] Hof ¥xj8 9dg
a&sd A5 E Al noradrenalin A1 ¥/C1
adrenalin M ¥/FMi71% 188 3 Qui7lEIES
oA Zst oHduksg Eeid gz 1YEd
(solitary nucleus)® Wole}+%(area postrema)
oA FdNEE Uehiiith(Fig. 3, 4). £7199
A% ohllal $9¢718, Fugsle 9 247|e0]
A oSS B JIBOES, AYHEIEY,
7FEAH M E 2 # (lateral paragigantocellular nu -
cleus) ¥ C3 adrenalin M¥e] ¥A =} (Fig.
4). tEldeNe ZYAFZE, FAE, A5
noradrenalin AE Y AR EFHAA 7 <k
ANSE B L(Fig 5A), FHoME FA59A
3 FANFEFAA FPuEeE B (Fig. 5B).
ool AAeHES AR 547 @ B
ol Hdurg& HSth(Fig. 5C). o A4
£ A599A 1, 2%9% (frontal cortex 1, 2 area), ¢
el 4% (forelimb area), RTh2]¥4 (hindlimb area),
FAH 99 1, 2%9%Y(parietal cortex 1, 2 area), ¥
3} A5 499 (agranular insular cortex) ¥ HEAT
A(granular insular cortex)®l = Ac}Fig. 5C)
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Fig. 1. Projection drawings of coronal section taken from cervical(C), thoracic(T}, lumbar{l) and sacral(S) spinal cord
following PRV~Ba injection into the B62(@) and PRV—Ga injection into K6(a) of rats. Overlaped neurons of thoracic
spinal cord were observed in lamina V, VI, VIl and X area. In lumbar spinal cord, overlaped neurons were obseved in in
lamina I, IV, V, Vil, D, and X area. In sacral spinal cord, ovelaped neurons were observed in lamina V and X area; I, II,
W, v, vV, VI, VL VL X, X, lamina area: CC, central canal; D, dorsal commissural nucleus; IMM, intermediomedial
nucleus; IML, intermediolateral nucleus.
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Fig. 2. Schematic drawings from L1, L3, L5, S1 rat spinal cord showing PRV-Ba immunoreactive cells following
PRV-Ba injection into the B62(@) and PRV—-Ga injection into K6(A) of rats. in the L1, L3 and L5 segment, the majority
of labeled cells were present in dorsal commissure(DCM) and intermedioclateral cell column(IML) and a few labeled cells
were present in lamina of IV, V, VIl and X area. In S1, the majority of labeled cells were present in the DCM(X) and
sacral parasympathetic nucleus(SPN) and a few labeled cells were present in superficial dorsal homn.
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Fig. 4. Projection drawings of coronal section taken from middie(A} to caudal(C) level of the medulla oblongata
following PRV—Ba injection into the the B62(®) and PRV-Ga injection into K6(A) of rats. Overtaped neurons were
observed in GIA(GIV}, RPa, RMg, ROb, C3, FN and A5 region; SOL, nucleus solitary tract; SP5, spinal trigeminal nucleus;
GIA(Y), gigantocellular reticular nucleus, alphalventral); RPa, raphe oallidus nucleus; ROb, raphe obscurus; C3, C3
adrenalin cells; A5, A5 cells group: FN, facial nucleus.
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Fig. 5. Projection drawings of coronal section taken from pons{A}, midbrain(B) and prosencephaion(C) level of the
brain following PRV—Ba injection into the B62(®) and PRV~Ga injection into K6(4) of rats. Overlaped neuron were
observed in LC, KF, A5, CG, DR, PVN, RCH and Par2; LC, locus coeruleus, KF, Kolliker—Fuse nucleus; A5, A5 cells
group; AMg, raphe nucleus magnus; CG, central gray: DR, dorsal raphe nucleus; PVN, paraventricular hypothalamic
nucleus; LH, lateral hypothalamic nucleus; RCH, retrochiasmatic nucleus; Par2, parietal cortex, area 2.
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7HE Ao}, olgjdt AlAR Y AAHALGEA 7R
74 & d2A AL serotoninol® 189l su-
bstance P, thyrotropic releasing hormone %
somatostatin ¢ F2% AL stn o
el 273 Qel serotonindt A TEEAW. IA)
A AAALGEAQA  y -Aminobutyric acid® g-
lycineEXE diffuse pathway$] 7}%°] #oigic),
Diffuse pathwaye Hgo) & BE AAd &
Al FEEY B 2&7|8oA TS by
FEo 92 PuLrAz BYLT|HcRHEH T
ARt A48 et s nEE A5y I8

#9 75 BNt 5o FFAH LT Ao
ARLAAN FA7)5 TE/a8n 9A75E sy
TxoME £2 T A4 7)15E g .
£718 AFA 5o 3¢ 17 vy 48 W
HAA AT B AR,

£ A¥89 dald(pons)ol 2FHoE BAE 9
& A5 noradrenalin Al¥, FAuby, FAys
MAAAEFY 9 FAF2E Ze NS
< 55k # 489 Bx949Q A5 noradrenalin
AEE HFo agilAel FAlsty dH-exS
B AFY Friel o8t 2EHEd, ssEA
g AFA] o] AL g dol=2Y, Az
Aol wzeg iy S, B A8 ¥
AFEL FYRH S AEAFY FHEEA AA
(alertness) & FrAI3tL 23 (arousal) Tl w3
Ao AT FE3] AT ULE FH|EHA
L Ea=

2 A9 FHo] FFHoE EXHE 4¥L F
A3 FAAAARUS 22y Age] PRV
-Bag F3 EAE FFE7IHL AHE Y
serotoninergic FAME 89, o8 EAsh:=
serotonin A4A $W8FE oAYY Any
o] 4 (slow—wave sleep) & FESE= F98 o
&g 3w gl

FHoME FHH9AG AFRAY  HelA
diffuse pathwayel #ojsh=d] o] ¥EL 74, ¥
7 9 Pojsl qE Horpy] A% #¥F 1n
Fai Ao g st A Fgo] 9t g ¢
A3} 449 FF 52 34H AdAsE #
olSol&= superior colliculus® AEolA FAle:=
Aol g3 iAol FHRA FAG. of
g ¥ Y #EE WINA A58 H
#3}o diffuse descending system& o}7]A|ZIch,
B AfeME A9 zio 3F5E EXYLLS
o Agt Adelxe A7 gt Hel| FsA
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B2 5o AZz YZof ukgEt] FH3WA A
99 202 Alggth. FH39AY 2L FE
AET BRE YFE oPINTY. FO.2 BoleE
AT E58 Aes e W4T e ¥ A
32 449 &L dIAIY nigsg B9 9
S AFAIUT ol W T3 WA A
of Fo 2{¢FH #AAY 7359 premotor
interneuron®} oA Aol FAlsje] 29 zbA
Ao gt o3 ¥4 % Wl g5 u
A,ous, 89 2 Aure dsAT, ol s
T FA8uANgN Ao 38R FARlY A
AR e] Y 59 FsEA B}l
gdzig fAdele] ¥As@n d4e zHsn 9
o RS FA3WANA barrington's nucleusol
FARSt] oAl A9 micturition motorneuronol]
FARRIA 7le& EEdch

€ 439 Y EAGYLE A |y,
71 9 BEdely L B o F
282 A7) 2 sgEA g% AFA 2=
Y¢e F7H7IAY dojma o 3
o

o il & HU Jr & o
]
o
N oy B
ua ot -v;:la

45718 9 ¥PE718e AR 459 53
23 ojzee] FAdlel 433 BRY W32
B8 7oz Alzdr,

V.24 &

Transsynaptic tracero|® AIZAEA virusQ)
pseudorabies virus(PRV-Ba)& A2 U& £&
o} A 3 z&ol 27 EAT F 96X AE
Aol g 3 PN A Bz 3ierd Ay el
gite] HAgo] ENE YHES Hwsgon &

64

.
# PRV-Ba$} PRV-GaZ 598 48529 Am
% 2ol U F $EH0Z BAY e B
A 49 9Ly g

1. Al o] PRV-BaE 3Flstn Zsof
PRV-Gag FU& ¥ 7ol BXE T3¢ 99
2 FFNE R IV, V, VII 2@ X9d] 2EA
2 BAHYD, {FME FHIL IV, VE X
GG BAHAL ApoldE FH/ IV, V 2 VI
goe) ExHAch

2. H9 AFM+ Al noradrenalin ME/C1
adrenalin A ¥/%1#)7}%& 18 ¥ (caudoventrolateral
reticular nucleus), 47518, wolyg7o 4
THEZH (nucleus solitary tract)ollA FAdureg
UeATE &7199] ¢ ojdiol Bo&r|8(ra -

i

phe obscurus nucleus), ¥4 7])# (raphe pal -

4

lidus nucleus) ¥ 2%7)%(raphe magnus nu-
cleus)ollql ¥utgg By 71BIES, AgA
X 18 (gigantocellular nucleus), 7FERADAX
2# 9l C3 adrenalin AXE EA U}

3. B2l (pons) oI+ A5 noradrenalin ¥,
A9 (locus  coeruleus), HAY (subcoer -
uleus nucleus), ¥AIAEFY U FYAFZE
o 7@ Fgurse By

4. FHAME FHHUAL FARNALRA B
BHoZ BAH

5. Tl AlAdsHEe] HdZ ¥ (paraventr -
icular hypothalamic nucleus), A%§7] ¥ HE

Ao AL BT,

6. AEFFeME AFHHA 1, 299 (frontal
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cortex 1, 2 area), ¥l FE (forelimb area),
2l 94 (hindlimb area), FHYE 99 1, 299
(parietal cortex 1, 2 area), ¥ 9 YA
A (agranular and granular insular cortex)®] %

A=A

ool d¥dznE A 3} z3o] PRV-Bas}
PRV-GaE FU& ¥ H3ro] §F3HoE #AE

2 #AY HAM AdE FANH A2AA
o 223 B¥Y AH9Y Aoz Agdo.
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