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Abstract

AIM: To observe the changes in gastric blood
flow in dogs undergoing controlled hypotension
by transcutaneous electrical acupoint stimulation
(TEAS) combined with general anesthesia, so as
to clarify the mechanism of gastro-protective ef-
fect of acupuncture-drug compound anesthesia.

METHODS: Fifty-four male beagles were ran-
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domly and equally divided into nine groups:
simple anesthesia group, 60% control group,
60% experiment group, 50% control group, 50%
experiment group, 40% control group, 40% ex-
periment group, 30% control group, and 30% ex-
periment group. General anesthesia was induced
in all dogs by isofluane inhalation. Controlled
hypotension was achieved in all the groups ex-
cept for the simple anesthesia group to lower the
mean arterial pressure (MAP) to 60%, 50%, 40%,
and 30% of basic MAP and maintain at that level
for 60 min. TEAS was applied in the experimen-
tal groups. The changes in gastric blood flow
at various time points were monitored using a
laser Doppler blood flow meter.

RESULTS: At the time of target blood pressure
level of controlled hypotension (T0), the levels of
gastric blood flow in all control groups were sig-
nificantly lower than baseline level (all P < 0.05),
while the 60% (P = 0.316) and 50% (P = 0.539) ex-
periment groups showed no significant decrease
in gastric blood flow. After maintaining target
blood pressure level for 10 min (T1), except for
the 50% experiment group (P = 0.089 vs baseline
level, P = 0.140 vs simple anesthesia group, P <0.05
vs control groups), the levels of gastric blood flow
in other pressure-controlling groups were signifi-
cantly lower than baseline levels and those in the
general anesthesia group at the same time points
(all P < 0.05). At the stage of blood pressure re-
covery, the levels of gastric blood flow in the 50%
(P =0.174), 30% (P = 0.071) and 40% (P = 0.084)
experiment groups had returned to baseline level,
while this did not occur in the control groups.

CONCLUSION: Gastro-protective effect of TEAS
is apparent in case of mild blood pressure con-
trol (50% MAP) but is not obvious in case of
strong blood pressure control (30% MAP). TEAS
can promote the rapid recovery of gastric blood
flow at the stage of blood pressure recovery.

Key Words: Transcutaneous electrical acupoint
stimulation; Acupuncture-drug compound anesthe-
sia; Controlled hypotension; Gastric blood flow;
Gastro-protective effect
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BH: 3K 2 B o)Az % ¥ (transcutaneous
electrical acupoint stimulation, TEAS) & 4254
A RATIE B IR 2R ) o R R -F 69 F iR
TAC, i PR 4T 25 B AR B R AP AL

Trik: 547, 8, LA RIEAL A 9L 464k
20, 60%3F R, 60%EI20 . 50%% FE4E .

50%5EBa 20, 40% IR AR, 40% 354, 30%
SFRELE., 30%5: W h, 462, JE8MF
VAT BB BR A FH AN AT 4 R T R, 3 ko
JEE £60%. 50%. 40%. 30% k34 3 bk
Ao JEAK T H 460 min, SF 25 A FRZL R AT 35 %)
MR, 320 R A TEAS T4 28, KRR 0k
% £ %) 28 27 fn A AN M R B KT AR R A1) 8
B & @ fn i T AL,

GER: BATIEH TR E E B A& R KT (TO)
B, BT A AT RBZE i) 2K T & 8 Ak
-F(P<0.05), m60% =120, 50% %540 F f
AR B, £ 4410 min(T1)A, $B50% 5
s, AR EME R BEERTE
B A ah K Ae B A S 46 A RR 28K T (P<0.05),
50% %35 Bl K- Af B 2%
it 5 £ F(P<0.05), £ R = HFE, 50%-

30%. 40% 14 B ik Bk A 2 A RhK
- o [B) HA S 4 A R ALK T, o ) K F x4 R

A Z AL

i BE I EN(LLZ50%KTF), TEASH
BRI 2B R, FEAE R A (L H 2 30%K
F), TEASE KR LARY 2, 42 12 o JE w0 A 28
kBT, TEAS T ALt B o i70 6 40 He b A

SEHETR]: BB TN LR Bt 25 A AR 42 1
JE; B, BRI
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B PRI MR A B I L AT RO AN R N A 2R R
THRERIAE T, 78 NI 58 28 77 3R AT s 2]
I B AR B B K I ROR, T REREAT T AR A
(1 — Tl S R 7 425, B IRR IR B a3

K7 BIRAA . WA AS BT A= b7 5O ) B
T Al R R B2 5 BRI A B R BRI L5 30
AR B N TLAS, 90 25 ) BRI B0 < k>
BRI 25 490 AN 5 I (g — o 3 2R JRR I 77 V6, A 5t
BE2Y A BRI I B9 2 R AL 77, EEL N,
M T T ARBREEA V2 AME, 1 HIL A
FRAAE S 1) BB AR A o

25 % A LRI (transcutaneous electrical
acupoint stimulation, TEAS)/&—FP£: B f 4 e
Jl ¥ (transcutaneous electrical nerve stimulation,
TENS) 551 R /LS 7 45 R B RIGYT J7
%, A EFWRMNPEL: . SR A 5 A SR
W ORI, TEASE & 29 A RRAE IS I
o NG D N IR S & 7R S N [ R 2 51
RS 0 2L P R R AR, S LA
A o e A PR T 52 MU, I o S R i L i
BLUF R ) AT AR AL E 2 E B TEAS S
FHEURAEH] ERAR th a5 ()R &R A ek
TENSIERCR TG B2 5 (2)TEASH g Y
B FAT AR o 220 2 LA, 2 o e o P
M 5 ) — R AR BOR, 3 2 A A2 oD
SR ARV AL, o0 A B A BRESE, A AT A i),
AT AR 22 A M I A5 A Ay Ak o K Al
ZUASE, RS, MU R A — R IIA N 7>
WA SN AR A, LB A, LA HEAY 1 S Ok
UEHERLL N SF AR T, B AL R,
WP HEAT PR HIPE R I, 20 I S D>,
W W R B R LA B B 52 L SR W) ) 5
7, FLBFAE A SR Bk D L R vy R AT,
PRI, A S50 1F i T 1 R AN B Bk . e 4 1)
A2 FRRE ORER IS TE A STE AT 25 52 & R (1
TRAPE.

1 SRIATSE

1.1 ##} Beagle(LbA%) RS54, &, #AiF#8-10 kg,
e B b H XS AR B8, BT R 2K
SR ) AR SR, TSR R4S T R EL SN
YbsERRERD B K TIA TR I B DY )1 Jg
2Pl AT FRTHT A, fib'5: 0910263; ERERFTHE
TS B T R E b By A7 B 2 W), 4tk
51200801215 skl F & rg UK 25 PR
], b5 080404; 4k FELELIE FHTVLAL 3
TR W], 65 090701; Al g8 5 B
ECNAE 2 A BRTTE A ], ik 090801-2;
MODEL3000KI FFI 22 480 11 56 [MATIX;
62 ) M 5 BT A (B L PERIMED); HANSS-
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100A 56 [CHIR AW B o 5 1 505 28 B 7 R AT
P23
12 7
1.2.1 528 ZWRENLS: K B Al 258 4 R4 (PR 4l
RRAL), FRAl 2584 RAT 12 I B s 22 60% 7K
L (60% 0 HR ), 28 Jz /i IR & 2540 4
JRAT 2 i1 M B T 2 60% 7K - 41 (60% 52 K 41), H
Al 254 RRAT 43 B s 42 50% 7K1 20 (50% %)
W), 28 K oA FaIOE A 25 ) 4 RAT F8
B TR 2 50% 7K - AL(50% 5 K 21), B4l 254 4= Ik
AT HIVEBE i 22 40% 7K1 41(40% % FEAH), 48
T LTI R A 250 A R AT s U R R A2 40%
T2 (40% S50 21), B Al 245 49) 4 RAT 125 il P e
JE A 30%7K P21 (30% 0 BRAL), 28 5z /A L il
K5 W) A RRAT P B R 2230% 7K1 4H.(30%
SCH A, BEA16 L. SR O B P i Ak B A
B B U 1A S5 SRR 3 1 s WK
1.2.2 FREFB I B2 SR BT SEEHT12 h
AR, BEERIKHEE AR50 mg/(R-10 )]k T
V5 IR, e 4E VR ER0.1 me/kg, 1T
B, A SHRCE: WIRAIEE15-18¢K/min, #]S
H180-230 mL; Ifi < M Hlp HIE 7E7.35-7.40
0 L BRI S GBI B 1%, RN 3044 O 4
A PRI R BT 1RIBE 30 minif KA 4E 22 IR
#0.05 mg/kg AR 1-ZPIfEAR A B NP, %
T B3 I S SR R R 3%, 2 B 5 i ik R
B DA SRR S AT R R VR B e, ARk
M1 pg/(kgmin), PA1 pg/(kg-min)id 5184, 4k FF
60%-+ 50%-+ 40%- 30%IEA T35k (mean
arterial pressure, MAP)1 h, [H|F} IfiL & 2 FEAEMAP
IKF

BG4 JBR AR T 2 AN A BRI K T R Ak
Al RAAT S BIVE R I, S0 2 R H i
FG 7. B o 28 T SR ASCRR SR A 8 g AT L A T
BRI, I AU “ AL 4)7 .
“RZH(ST 36)” « “Z=PIA(SP 6)” . “Ii
ML 1)”, b S A8, 2 =15 =
HERE R, BS54 mA+1 mA, $%2/100 Hz.
HEFFILREMAPII60% 50%. 40%. 30%7K -
1 hJE s 1R 28 Je T F gL
1.2.3 Moo Fedbm) 45 AR: ARSI T T KT
N TR] A5 (38 He S I s [T A A FE K £92.5 hy Wl F: TO
FEnE, T1HAR, T24EF510 min, T34EH730 min, T4
#4560 min, T5[0TF5 min, T6[RIT115 min, T7[H]
F125 min, T8I9F160 min, TR |45

WOt 2 E A L m AR Sk BT E R
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R RS, TEBNY) e AR R B IX (1 2
IEER(LI 8158 5 I IE L 1) T RUITAEAKTER H
SRR T ecmAb)f—v) 1, RIEHUZAEE
T R TR, SRS RO 2 B 2
AR L(PROBE407-1) & T B 4l 21K 1, 44K
Sk AN I K UG 55 B A 2R, RSk ) — g
5 MR M R AR B 2, DS I W R 2 T )
MARA. FELE LR, T S i 8 O & i B
W, g B I A5 LR B A2 AT R 1 min
I3 B~ DA B AR S8 7E e A B
HEAT, A BUERAE R P A 0 7 A MR AR BRI,

it B AL TR N SPSSI3.08 3T 402
ALPR, B Dimean £ SDFE /R, &R, KA
R T =0T, T EATE, WRRHAES 5
K56 FDunnett-eA0 5. 3 LLP<0.051F b B3 1 %
SEIARAE.

2 B8

60% K-, FEATHa I A e A8 H BRI il Hs 7K P B
(T, o FEZH S (0 2 2K R Al 7K P [+
I .2l 4e R4 7K - (P<0.05), 1117 S5 4H 1 IR
BH S BRAIG, FEAT $2 Ik B e 2 H AR A R 4
10 min %2 I s [F] FF 45 R (T2-TO) I, 147 Hs 41 15 1fi
UL A T IR K Y ) S B Al 4 pR 4 K
F(P<0.05); AEFA I B A A S it s B T B
SER(TI1-T9), S 2 A 7 50 %o e 21 A R 2 v
IR, AL £H ) 4% A S I T A L A G 5 2 4 3t
S (P>0.05, K1A).

50% K, FEATH IR B s 2 H AR i 7K
PIFYERF10 minf(T1-T2)I, 5 2EAEK AL,
X REZHL I3 AT 3 PR AIK(P<0.05), TS5 41 R
HH S AR, FLAET2 0 ) s, VA P 4% e 41 1 1l i
P S T R B i A BRAL/K T, HSES0 4 if
T S T R AT B, AL LA W A
2R 22 57(P<0.05, P = 0.008), LEATHaHIMERR K 42
H MK R 4EFF30 min£E 1715 min(T3-T6)HY,
[ AT A= IR R (A i S i G o S i
Bl 4 FRAL /KT (P<0.05), FE IR FH25 min%s
[ 45 A (T7-TO) I, SERGEH i A 22
FEAH KPR ) H) Ba A BRZEL /KT, T %o S 4 S
TP A T LA K Y ) o Al 4 JRR 4 7K
F(P<0.05, ] 1B).

40%7K -, LEAT A0 B R 22 H bR I 7K
SE(T LI, PR 4 B Iy 4 B 2 A 1 LR flK
SPRNRN I B Al A R /K- (P<0.05), {H 4L a) Lh A
T 3 G2 2 (P>0.05), fEATESHIVERE L &

| PG X4

IR R A
JRF AR, %
iEE B R AR
BT, RAKE
HMERREF
*, AAwET3H
IR fo R IR AK S
Y — KT, A
4k F RALE &
FRY, REA
TR BB
BEWABE, 4k
% & )G o JE 7] VA
iRk B R
KF, REARK
BHEEHRE.
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| JERGRER i A 1.20 - B 1.20 -
A BE R A8 AL
TEASH &4 1.00 - 1.00 -
RATRAERE _
ERFAFGE 50801 0.80
LAEER KD T B8
A A A RE B 0.60 - S 0.60 -
WR RPN, 2 ac ac a2 T ac ac
ﬁ'fﬁ‘?"‘%—k‘%iﬁ %0407 ac ac ac ac ac %0407
THGLER, LA g B ac 4 ac ac
TROBREL 920 A BARTE gg0] A BRI
- S -
0.00 . b 0. .t | N 0.00 . S v . . S
TOTL T2 T3 T4 T5 T6 T7 T8 T9 TOTL T2 T3 T4 T5 T6 T7 T8 T9
t t
C 1.20- D 1.20-
1.00 - 1.00 -
47 =
;h\% 0.80 %% 0.80
1 o0l &
E 0.60 E 0.60
ac ac
# 0.40 - ® 0.40 ac
i 14 = ac ac ac ac ac 1
0.20 aC ac g ac-a- SRR 0.20 A PR
& RAH E Sy
0.00 . o o). .t N 0.00 R S o). .
TOTL T2 T3 T4 T5 T6 T7 T8 T9 TOTL T2 T3 T4 T5 T6 T7 T8 T9

t

t

B 1 TEASESAMEMITIRHIMRESBINREVEL. A: BEEE60%7KF; B: BEEE50%0CF; C: FEEE40%/KF; D: BEE
Z330%7K 3 'P<0.05 vs [EIZHFEREAKSE(T0), P<0.05 vs [RIHEAAL 4 KR P<0.05 vs [EIEFER A HRZH.

H BRI R 4EEF 10 minZ2 1L [P F+25 min(T2-T7)
IS, P4 201 1 I3 479 S 8 K T L S At KPR )
) 5 4l 4 BRZH 7K T (P<0.05); {EAE LB BE, S2it
S g0 R A AH Ll 4 R A i KT, it ]
F+60 mini(TR), Sxf AL, L34 ik
FEAWEAT T B, (HPTALIRAR L B 3 g 24 %
(P>0.05); 70 [ T+ 25 S (TO) IR, o FEZH 1 ik
AT b A% T L BE A A Y- 0[] B0 B0 0 4 R 2 /K
(P<0.05), T SE 541 A B 2 PR (B 1C).
30%7KT-, AEATFEHIE B 28 H bR A I A 7K
SE(T)E, P45 e 41 1S Il 3 ¥ (2 35 A T HLE Rk K
F(P<0.05), {05 [F I ai A RATAH LG, Seg a1
I3 B 2 PR (P<0.05), 1% FEZH AR B (2 BRI, 78
A7 0 B s 22 E AR i R 4ERF 10 minZE ifi &
[117+25 min(T2-T7)WS, Py 20 5 A i &K
T IERE KV R R] Y H 2l 4 R ALK T (P<0.05);
TR B, SCIG A M ARBO AL AH LT B 3
SEHH AR, AR A R) A5 2 N ) R BTG 2 2 et
228 5(P>0.05), {E ML A1 FF60 min4s [ 745 H
(T8-TO)M B, X MAALAH L, SL56 2 5 1M 7 B
B ETHES, HOIEAK 2 LA AR
SAIRAL KT, Tk FR AL gy B I AL

Bt AP R RI 3 Fp Al 4 IR ALK - (P<0.05, EI1D).
62 H A 2R A B2 T I AR an B2 .

3 171E
P 1k I P i A A R T AR S ), 7 O i o 2
IE#S AL T, R B IR 209 5 BOR S 7%,
Nk B 51 35 8 ik It s 9 A I 4 — i KT,
T A8 T A T i gk D, ANECE RS
e i e A PE A0, 2% 0k AR TR i IR AT DLRGGE
W ZIEH AT, RreER At g e, K
FHRAR, NATTR 42 o 1 B s ) 2 A AN % 18 )
TSt U A A % 11 1
111200 7S i hse . A IR ER,
Y SN W TE R R SE B, T A AL
TEGRAECIRAS B35 5, B W T8 0 R A d s
A BRI IE M E SRR
7, MG I B R . R i )y 5
HEN AU SR & BRI BB AT, B oy 2 il 75
MR g, HE IR A RIR, 53
o M I I 1 e 2 22

W18 2 A G i I B KA B, oD e
#120%-30%, Shn. B L, ) [ 3
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2 AEZTENRLMARYB MRS ENIE. T: 23S AL R rIRIZIPRIC; 50% . 40%. 30%: KMAP
FESEITR] AR E EEERMAP KRR E 0kl 15 6B B Mt e RSATE 1 min NRDSFEEE.

DR R IS, (R B S I T S AT B
E4E SN I = 0 B = B e
LA S T T T e o s R sk
Bee Fs F AT AT R A, o 3 30 46 )
S BRI, AR B R i A A L,
V28T ERA WS NEREI, L2k
BT 3 45 2 i 0N H IR S A ACRE IR 2
DRI, ASCARF i PR R I LA R B IL Bl i A7 7E . A
W B, R0, e 4 B AR o i AR £
M EES T, HBMMEIREE, (AR T B4
AL 55 T B K 1R I B 45 4 5 SO B 2= 114 e .
PTG EE MM R AED . RSt R, AN etr
P I B s A AT R K, A I R B T2 TR, %
25 s 20 1) 1 L3 38 R 58 4 U R 3 IR AR K, 4
SR, TEASALIH MK 2 4f T HFTEAS4,
WIOTE T ARSI 45 5 DA R 7o kaE — 2L
B H A 1L, PR R 10 22 4R BRAAAAE
i P02 st B P S 7 4 T R A A
BRI s PR 7K, 22 2SR A B R R
PEAEIERE ML 1)30% 20472, IR W 4 5 0K
T L S 8 SRR T 1M 22, (L7 4 S BRI IR K1 3
B 2150-60 mmHg, IXFF BEFFAK ML P IFT5K 7, U8k
AL, FOARRLEFE I, 325 T AR R, Ik
DR R U AR, ARIT TR BERAE, AR
IKIFRRE, A7 A e, AR O 1o B 45 T 2 ) 2
POR IR SN N T T = R ANk I XS
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I 22 A BRSP4 3l ik A2 50-55 mmHg™, {5
R A A 22 S5 AR AT I 7K1 B e T4
B  BE AR T ARG EE R, Xt A
SIS — S

AL R I, R R (60% . 50%) T,
TEASHEAT 2k 2% 5 Myt i)~ %, Ju e f461
PE R Hs 28 JEREM A PRI 50% 7K ST I, 7045851 1 B
JRARE R, 5 gl 250 A RAT § P B AT L,
TEASYJREAE ML 4 FE 5 =i K7, fRy4E R W
. AHAE R N (40%. 30%)IN, #2555 B
YR B DA R [T, TE A SRS R
ANBE 8, FEEAE30% 7K i H B G R, {HLAE IfiL
JE A1 S 39 e [T T 5 o) R AR 45 75 i 378 ) e P
WA, T, FEATH I B R R S AMAPTI50%
AKVF, TEAS I AR RN AR 55 A B 2.
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