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Neurologic Study of SP6(Sanyinjiao, =J&4%) Acupuncture on Bladder
parasympathetic Nerve, Tibial Nerve and Blood Pressure in Rats

Chun-Ha, Park - Yeo-Choong, Yoon - Chang-Su, Na
Department of Acupuncture & Moxibustion College of Oriental Medicine, Dong-Shin University

Objective : The effects of SP6(Sanyinjiso, =P&3%) acupuncture stimulation on bladder
parasympathetic nerve activity (PNA), tibial nerve activity (TNA) as well as blood pressure were
examined in anesthetized rats and the results are as follows.

Methods : The parasympathetic nerve leading to the bladder was exposed retroperitoneally, and the
tibial nerve in the hindlimb was exposed through inguinal area. PNA and TNA were recorded using a
bipolar platinum-iridium wire electrode and it was connected to preamplifier. Blood pressure was
measured using cannula that was inserted into femoral artery and was recorded with blood pressure
sensor that is connected with transducer amplifier. The mean value of all parameters measured for 30
seconds before the stimulation was expressed as 100%. An acupuncture needle was inserted into the SP6
region to a depth of 4 mm.

Results : Under intact state (IS), acupuncture stimulation for 120 seconds induced significant increase
of PNA which was accompanied with decrease of blood pressure. At the same time, TNA showed
temporary increase only with acupuncture stimulation. In 4 mg/kg of naloxone-administrated state (NAS),
significant decrease of PNA was seen and it was accompanied with increase of blood pressure. TNA
also showed temporary increase only with acupuncture stimulation under the NAS just like the IS.
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Conclusion :

for antidiuresis.

Key Words : SP6(Sanyinjiao, =&%5), diuresis, bladder sympathetic nerve, nerve activity, acupuncture

stimulation

consider that SP6(Sanyinjiao, =}&3%) acupuncture stimulation activated parasympathetic
nerve and caused vasodilation to lead into the diuresis, but naloxone reversed the effect of acupuncture
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1. &8
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2. S& surgery®} anesthesia

A¥EE2 Entobar ™ (pentobarbital sodium, 50
mg/kg, ip)E R7HEE {FEF F AP
FES A% H £ dEHF J5d JdEYY
(femoral vein)& *EAA FYE FE(PE-50)8
AN, A4 E FAE] A3 7|BEAE
A & FHEEE Adeiith #4FY7] syringe
pump(WPI, US.A)E AME3kd Entobar (pent
obarbital sodium, 5Smgkeg/hr, iv)E A AEAZ
T Fst THRAYHE fAEE slGith
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4, TNA(Tibial nerve activity) &3

AF WS BAHWEA = Ry $98
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5. BP(Blood pressure) &3
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7. Naloxone §0
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1. IS(intact state)OllA =fa3k &XtQ F&

nEHE FAE ratolA F712 08 HAE A
$E M Zge AAE ARINE AS
Hehbe 844 aE85t. 44 g0 dojge
FAAE 7€ o AxFH FAF ui
gt AEgEE vwEgh. PNAY A ¥
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Al F7HEY R, ol F AxAT vxEA FAEHUL
o, BP9 7% Az u|gte] FxFedE gad
FHE YT, T Fels Az vd A
HE G408 2% 2ogFAFig. 1),

Ineet 3P¢ Acupunchure

Fig. 1. The effect of SP6 acupuncture on PNA, TNA
and BP under IS. Under IS, significant increase of PNA
was seen and it was accompanied with decrease of blood
pressure. At the same time, TNA showed temporary inc -
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rease only with acupuncture stimulation.

" Row data of PNA

. Row data of TNA

. Row data of BP

. Calculation data from maximum peaks in data A
: Calculation data from maximum peaks in data B
. Calculation data from mean peaks in data C
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1) PNA

AN BA o] BHog = Fug 449
2574 digte] oiF f4 F 3712 9E AAE
32 g AHOM =Bk AL viAle 9%
A A Hsi] A 302N
173.14£23.1%(P<0.01), 60&chlA 173.4%32.
4% (P<0.05), 90&dielx 192.5+31.5%(P<0.01)
2 77 froisle 718 HAon, 23 12
0xthell Al 167.3£26.8%(P<0.05), 1503 the]A]
160.9£28.2% (P<0.05) 8] #94%Ue 5718 B
o1}, o|F AN F7HY ZEo] Aol
g AS Eolte AFE BERoH K42 AU
tHFig. 2).
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Fig. 2. The effect of SP6 acupuncture on PNA under IS.
To measure quantitatively the responses of PNA, the mean
of every 5 seconds was expressed as a percentage of the
prestimulus values. The mean value of all parameters me -
asured for 30 seconds before the stimulation was exp -
ressed as 100%. »» P<0.01, * P<0.05 significantly ditferent
from the mean of pre—acupuncture control value.

2) TNA

AR Yo BXHEA =X £AE Aust
£ A4 AZARY 834l diste ol fA
¥ 2712 & AXE A & el =@x
AA7L v 4% FAAL FA4A b3t
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A4 e F7HE BgoL) olF 60, 90&uio]
e w3t gglon, A FA 120&d4E 11
4.9+56%(P<0.05)9 A4 A& F71E dehd
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X0

178

150 .
~ 15 hd
g
eZ: 100
= ™

0

%

5P Acupuncture
]

0 -0 0 N & 8 120 1\ 180 A0 A0 20 IO
TIVE (sec.)

Fig. 3. The effect of SP6 acupuncture on TNA under 1S.
To measure quantitatively the responses of TNA, the mean
of every 5 seconds was expressed as a percentage of the
prestimulus values. The mean value of all parameters
measured for 30 seconds before the stimulation was
expressed as 100%. =+ P<0.01, ~ P<0.05 significantly
different from the mean of pre—acupuncture control value.

3) BP
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Fig. 4. The effect of SP6 acupunciure on BP under IS.
To measure guantitatively the responses of BP, the mean
of every 5 seconds was expressed as a percentage of the
prestimulus values. The mean value of all parameters m -
easured for 30 seconds before the stimulation was ex-
pressed as 100%. *+ P<0.01, « P<0.05 significantly diffe -
rent from the mean of pre—acupunciure contro! value.

2. Naloxone adminstrated state(NAS)OjiA
ZX AR FY .

obd HA ratA naloxone (4mg/kg) & A g
Aol A Zlxel AAE ARsGE AF vEh
E dAe st 44 994 dojEe Az
Ag 7|ELR 3o HAFH HAF ojw M
71 HEEUEE vlassith, PNAY A 3
Aol wiste] AzFele AR O gAY A
g Holtrl HAFE ] ARE HoH,
TNAS 7% Azdel wsted JARAFE FA] 5718
% o] Hzpds} ws §AH%29, BPY
$ AxpAe wiste] AAFele F7HE dHE U
e, EAFE F7He AE7E A8 A
RAFH(Fig. 5).
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Fig. 5. The effect of SP6 acupuncture on PNA, TNA
and BP under the NAS. Under NAS, significant decrease
of PNA was seen and it was accompanied with increase of
blood pressure. At the same time, TNA also showed tem -
porary increase only with acupuncture stimulation just like
the IS.

 Row data of PNA

: Row data of TNA

' Row data of BP

. Calculation data from maximum peaks in data A
. Calculation data from maximum peaks in data B
. Calculation data from mean peaks in data C
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1) PNA

AFolA EAEo] wFoz = Ry 4739
54 distel v A ¥ 3712 naloxone
(dmg/kg) & AAT FeelA =gz JA7L o=
FEE AU AAAA vlE YxF 9 3
F oA AAA fow dse #EEA skt
thet Az 90& il HAFQ 120, 150, 210%
FAA BAAHY fAFe glod #2Y AFEE
2 Aol w30} E o, Fk} FASH 4 AR
gE2A $dEE 2YE ey, 749 F¥] o
o] ey &€ HAFD Y (Fig. 6).
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Fig. 6. The effect of SPG acupuncture on PNA under
NAS. To measure quantitatively the responses of PNA, the
mean of every 5 seconds was expressed as a percentage
of the prestimulus values. The mean value of all par-
ameters measured for 30 seconds before the stimulation
was expressed as 100%. <+ P<0.01, « P<0.05 significantly
different from the mean of pre—acupuncture controt value.

2) TNA

AR Y EASAN =gk £9E Aust
E AR N7 540 dstd w1 /A
¥ 27}2 naloxone (dmg/kg) & HA§ ArelolA
Zle% AR} vAE Y RS AR
Hlale] JAF 3 GAF A Aol e ¥
}= BEEA ookt out AAAF 3020
111.3+6.7%(P<0.1DE #4& Aoy 74
o] A89E& Jehist (Fig. 7).
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Fig. 7. The effect of SP6 acupuncture on TNA under IS.
To measure quantitatively the responses of TNA, the mean
of every 5 seconds was expressed as a percentage of the
prestimulus values. The mean value of all parameters me -

asured for 30 seconds before
expressed as 100%.

the stimulation was

3) BP

FAYe dhsted vk Al F F7FE naloxone
(dmg/kg) & HAT FeelAd =% Pzt vlA
v %S B AAe vgo AxFQ 3
0, 60xdielq ol WElE wolx gurt 90
delM 101.8£0.8%(P<0.05)E FA4UE F71
2 JehiioH, ofF wEFQ 1204 101.
7£0.7%(P<0.05), 150& e~ 101.0+0.4% (P<
0.01), 180&d¢lA 101.3%£0.5%(P<0.05) & 22}
FA4sE F7HE B FU%Y St A49E
vehlglon, o]F AlztdielXe AR} v
AEE HAF3ch(Fig. 8).
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Fig. 8. The effect of SP6 acupuncture on BP under
NAS. To measure gquantitatively the responses of BP, the
mean of every 5§ seconds was expressed as a percentage
of the prestimulus values. The mean value of alt pa-
rameters measured for 30 seconds before the stimulation
was expressed as 100%. *» P<0.01, ~ P<0.05 significantly
different from the mean of pre—acupuncture control value.
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2 1SS} 712 naloxone(4mg/kg) & A ¥ NAS
oM =% At uxe 4TS vn B
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Fig. 9. Comparison of PNA under IS and NAS. More in
detailed explanation is in Figs 2 and 6. (~e— A) The
effect of SP6 acupuncture on PNA under IS, (—w~ B) The
effect of SP6 acupuncture on PNA under NAS

2) TNA

SRR el EXHEA CBx $98 X
et AFQ ABAF BEACl tated B
Aol atgol AL FRE Youy| $isto]
B A & 272 AR g 1S9 27
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A A, AAF A" U LHF A 5 A
Al BEF zolrt dE Aew }E}‘/W

IS¢} NAS Atelo] @Al oM AZAAY &
FA 4L vXA 4SS RAFUU(Fig.
10).
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Fig. 10. Comparison of TNA under IS and NAS. More in
detailed explanation is in Figs 3 and 7. (~e— A) The
effect of SP6 acupuncture on PNA under IS, (—®~— B) The
eftect of SP6 acupuncture on PNA under NAS.

3) BP
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oM =Rz HAL e dEE vm BEsY
o FARY AddedE M2 uxd JHE 74
it Az Al FREE 1S9 NASZH £
2 zloj7h FEEo Yebded], £ NASHAE
AAFY 90&hsh #AFQ 120, 150, 180, 210
Z207kA F7HE At ASHE AEE BYloH,
[SelMe AAEY 30, 60, 90xuiel LRF
120, 150, 180, 210, 240, 270xti7tA] ZA €
FE7t A&EE Ags BATHFig 11).
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Fig. 11. Comparison of BP under IS and NAS. More in
detailed explanation is in Figs 4 and 8. (~e~ A) The
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effect of SP6 acupuncture on PNA under IS, (—s— B) The
effect of SP6 acupuncture on PNA under NAS.
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=320 plAd ratel A perineal areacl] 7}81% 3
AgA o] whi g A sl BE <
T7h Q71E A, o]BL BF dA 4¥9 ¥4
7} obd ZFAHY F perineal areatt face, hind
limb Fol HA FARFE Faol WinuENF
1 240 $HEE AFPACT 7HH AEolh

2 dFE Zlx At 93 wiedg A
oAE G8e AR A o ZBX
AARE Pagas d3EA @45 (nerve act -
vity) & $igte] W3} @ AEAAY BHEE v}
H &4 F 741 AIS) & opioidAl HEAY
naloxone® A& Ae](NAS) oA #2345l

A [Selld Zkegel HxE A¥EHAE AS
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BazNAe ARAFHNT(PNAIY FHELBP Y
H3le] A 4e & WA E U E 71 Qe
d AA, PNASZ BP7} 2% A4%¥ A% EA,
PNASH BP7} % 873® 4%, AA, PNAE 4%
53 BPx 3€ A+ YA, PNAE &4Ez
BPx 448 ZAfolth A¥E Fatq Yepd 43
£ PNAY 7% AAA vlgt FAFele oA
2 71851, $AFAE St KA} Ha
ZoltE %L B0, BPY A% AAA v
3l Aagede a8 FHE Yendle, E3F
o HAAd v&E AR fFAHe AL B
oJFqit}. o] AEANE Bt =gt Fad
AE FEA7 2 1 AF vsE FHE 5 Y8
o4 4 Aow, PNAY A3 §4 BP7} 813E A
& Bz guog st Holdy A
g7} 5o)?83 Aoz Bp7} sl @ Re
Z AgslolAn, BP#7Y] & T 7|des =i
Z AL RagARAE AXNA 43 A €8
olgtd AT ZAEPE /AT Y WAR £
= ou, Sk A& oF PNAY Fo4UE
A3k §7 BPY 317kl FRkE 1, o]F e NASH
A PNA 873 BP A%l FdtEE Ao vF
o] wo} ISelM =Rz AAFE BPY 742 PNA
o Apog Ad FwhENoR B 4 glowet A
ZyolAdt, ZB%x FUT2Y F2 AuAAELE 3
Z 417 (tibial nerve)d] WEEX ¢ dEUZ] 9
AR 8 9FNAY FEAHOy, =px
YA Qsto] PNAZ} 44 8ta BP7L &dste &
&9 AzgH ZBx7 AAFE FH9 AA
BojslEA 9] R E BAs A =% FH9 7}
A Fog AuaAd ABAAG A E(tibial
nerve activity, TNA)E 3% A3, FAF &4
Z7tE ) ol AT vk FAHE Re
2 Hol AxGANE FHEigfre] 23t dAF A
7 Bge B g 42 gtk o= B
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3 Aol gAHE A27t o€ YFdhe A
2 Azts]oj 7t

o2 vEHA ratelA naloxone (4mg/kg)
£ AAT AdelN =gkl IAE AHEHGS
A Yehts @48 Bt

NaloxoneZ H|ZT3OoZ RoiHE viebZd g4
(opiate antagonist) 2 oFEF 8] F5A4 el i3t
AGAQ] naloxoned Foidtd o] aAdEy 1
328 FEFAe] YeEE R 3938
2 ol # dE JUE Y= B ¥
Pert A & ratolA 7lsj7 ARAFo| HHS5
A leveld]A endorphing F7HAZItkn B E u}
A1, E Akio Sato®® F& FAHFAIAZ0] £3
opioid Al g §4sk3ted 733 WuFEE JA T
1 8= 5 AR opicidAl B MBS
g HEEC] k. ol TA3Y £ dAFelME
=7t BRI BREA Y AENEY &
A5 o= g3e] thse] opiate antagonistd
naloxone®] AYAZ L= HEE Yol
1A ¢ Rolrt, 7t dolA dojEe AL 7
o7 #o FAFH SFF oW Hs @
=S viaidEd, PNAY 73S Jxpde
Hlate] FAZolE diAz ot Tad AYgE B
oty WAFAE Ao ATE BYoH, TNA
9 A% AR FAdE FHHYoU o|Fee A
A3} vz fAHReH, BPY B¢ AAA
of Haleq HzFeE F7HE AHE JERIAL,
FAFAT F7HE AErt fAE AEE BAFA
th oleidt AEATHE F3l9 opioid antagonist?!
naloxone®] =% FagAAE A=
ARE A9 AoE 4ZHoA, BP7l 458
AL TS PNA Asawt Algdossn 4
og AgBAN U AANRAY FgHoR <l
3lo] o] £&5 1 ¢ wetd BP7L 458 R
o2 AZEol At TNAS ZA$+ 1S9 whaiA

Z Az gAlf Aol Holrle Mo, ole F
E2 Qg gAA 4R FN0s WdE
FEHA Gn, FAF @ ¥ ™ F
A ATl M BEF xol7t e ASE Jepgt

NASOlM ZRx Az AddzzE & o
opioid antagonist?] naloxoneX¥ A& sl =
% PNA 4% % BP 879 azprl AdsoR
Aog B £ lomg Z@xd Fuiar 84
a7 727} opioidAd AE2E AFRE AR}
T AE AR FHE & Yo o] R 9
ojME Yo Hrh B AU} o|FojAol & R
22 HejAt,

o} o] =gz HA}t WA7 viXE ¥
gof e AR A1E AT & d3, ZEx
Afre $ge wixER 7)Fdd oM AREY
o AHFUE RoFQied, w3 A FAME
FRFNAS BAEE FI9UA FTRIAFAL
o, ofgA FUUY #A: A HAFOEMN
Faga7e 84 2o FAAUA BedE AL
2 AgHA e, 348 AN 4% ohsf
Ne FEg F7HE B4FA X3gdt an
NASe|A =Zfgxx RG] w3E =ZBxe fuzt
ARG EIGE Adsle A2E Jehgdon, NAS
oA TNAS ZH$tE 1SeAs nizixg Eoe
e AR 1S9 vt WRBAEI} FA
g e HEMU olE =Bk PNAYZS
9 A7} HFRMIAA Boh RYFFAEAA
daiME F7MdE R A7 BestelEt A
Ak, =3 §F A2 nerve activityo] g th
g Axst A7t ey o 4¥E EdR
gt FFo] BFAse 7 AR A g
nerve activity®3}e] BHr} A3 A+t 288
Ao 7oA, T3 B £ R
o} dhAd AN dddel ZE AEAF A
3 243 d7s o¥ zlog AZE oz,
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I3 Rt REETNES) Bats, IR 5 OB niXiE BE s

olgel AR B w JMETF, MK, REE F
g Hwr] AY Agel FotA gE&HE =Bx
A AHEARA B4 uie AR FEdE
Ze 08 Azl

V.4 &

uhgo] AL nAE Afrel =R YAE
AgEE e 4% 4% 7l uAe 988 A3
Astel ABdE ®Ms7] Ast] vl AA ¥ £
A ‘Fels} naloxone HA| Aefel Zpazzel A
AsRAE Aol Fugad, AE07 543 5
wore] wiste @AW v o2 Ze ARE A4
t}.

1. IS4 PNAE =X 3AF #I4%UE 5
7HE 2Yn, FAFAE 15020744 Fo# F7t
7k A= 3

2. 1SO014 TNAE Zie% ARAEY BAAF
o <)ol 2.

3. IS4 BP= =gk AAFT 43%F 120, 2
40, 270 tjel N HARUA Zasksch.

4. NASIA PNAE =A% a5 30249 2
A% 180%deA 71 AFE B F94
< gd5eH, UnA AztgdMe dAR 74
A% 5gou 4L Atk

5. NASelA TNAE =% JAAFeM F7)
9 AL BAF 4L AeH, uHA A
AT FAdE HekE YehiA gt

6. NASelM BPi= =% FA5d 23¥ 120,

120, 180, 210&thelA A4 E F7HE b
ATt
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