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Background

The use of anesthetics to stabilize animals for the purpose of
electroacupuncture (EA) analgesic studies can be problematic
because of the interference of differential physiological responses
to EA and pain.

In this study, EA-induced physiological profiles were surveyed
under a sub-minimal alveolar concentration (sub-MAC) of
halothane and isoflurane anesthetics in a our proposed minimal-
stress model.

First, to select an adequate concentration, compliance with EA and
tail-flick stimulation was evaluated under various concentrations of
halothane and isoflurane.

Second, under selected concentrations, electrical stimulation of 0.5
ms, 3-4 mA pulse waves for 30 min was delivered at the right hind
limb (Zusanli, ST36). Two groups of low- and high-frequency EA
(4Hz, 100-Hz) were compared.

Finally, EA effects were compared by fail-flick latency (TFL),
hemodynamic variables, and individual variations in analgesic
sensitivity.

Table 1
Behavioral indexes observed during 90 min halothane and isoflurane anesthesia

Halothane concentration Isoflurane concentration

0.1% 03% 05% 07% 11% 05% _ 075% __ 1.0% 125% _ 15%
min)
516 35 o o8 o8 416 o 08 o8
416 2s o o8 o8 306 2 08 o8
6/6 3i5 19 o8 o8 516 19 08 o8
6/6 35 19 o8 o8 6/6 19 0/8 o8
eriod (30-90 min) Table 1
6/6 s/5 609 s/8 278 6/6 519 418 218 Behavioral
6/6 si5 6/9 6/8 18 6/6 i 38 218 indexes

8/8 8 6/6 919 8/8 38 observed during

35 3-10 05 <1 13 25 A

418 8/8 0/6 019 (3 618 sI5 90 min

0 i 0 0 0 0 halothane and
number © . The definition of cach behavior sign is described in text. isoflurane

anesthesia.

Fig 1. Effects of different @ Fig 2 Effects of high- &
concentrations of :: - low-frequency EA (HF-EA
halothane & isoflurane on TFiest S e T & LF-EA) applied to the
tail-flick latency (TFL). (a) A P ST36 point (Zusanli) under
study for concentration ol Do P two anesthetics. (a) Design
survey. “®” are time points am Y S protocols. (b) and (c) Time
for the TF test. (b) & (c): TFL W '&){ N :’j,v course of EA under 0.5%
_under halothane (b) & L. ) ol halothane & 0.75%

M| isoflurane (c) showed a % SIS Camvulll| i0flurane. The maximal
concentration- dependent P Rl possible effect (MPE)
effect. The Perlcent change " I indicates analgesic effects.
(%change) indicates TFL vs. 5o . Data were analyzed by one-
“basal latency” at time 0. % 1 J way ANOVA, followed by
RM-ANOVA for the time b 44 Tukey's post-hoc test. * p <
effect, Tukey’s test for post- g ::: ¥ L ) 0.05, #+ p<0.01, vs. the
hoc comparisons. * p < 0.05, - g SUR | sham control group; §p <
#% p <0.01 for gps vs. the P Ll 0.05, §§p < 0.01, HF-EAvs.
basal latency. Tme (min) LF-EA.

m The 6 World Congress, World Institute of
Pain, Miami, FL, US (Feb 4-6, 2012)
The optimal concentrations for halothane and isoflurane were 0.5%
and 0.75%, respectively, and TFLs were stable under these
anesthetic levels (Table 1). However, rats under 0.75% isoflurane
had better compliance than those under 0.5% halothane.
EA showed distinct analgesic patterns between 100 and 4Hz EA,
but there was no difference between the two gases (Fig 1 & 2)
Temporal and distinct changes in the HR and BP were shown after
different frequent EAs; however, there was no hemodynamic
difference between groups treated with the two anesthetics (Fig 3).
Ratios of EA non-responders were 38% and 33% for the isoflurane
and halothane groups, respectively, showing no difference in EA
sensitivity between the two gases (Fig. 4).

Fig 3. Effects of high- (HF-EA) [P e
and low-frequency EA (LF-EA) - —
on the heart rate (HR), and e e
systolic (SBP) and mean blood [N, § L
pressures (MBP) under various [l N -_‘r;-::j
anesthetics. (a) and (b) Study = aon
design for EA hemodynamic 280 .
assessment. (b-h) The mmemmm s R om oo wwe
individual EA on the HR, SBP, . " "

and MBP under 0.5% halothane [IEEEES i g Ly

E]

r

200

and 0.75% isoflurane for 90 min,| E oo \Lﬁ};:-éczl.a—o:w/; 1oo -
BL, baseline; P, post-induction 8 = "z

phase; REC, recovery phase. . R e mom wmm . R
Data were analyzed by one-way 60 160

ANOVA, followed by Tukey’s E‘ 120 - g 120

post-hoc test. * p < 0.05, ** p < = ™ ‘%;,Q':_m o & a0

0.01, vs. the sham control group; 2w £ a

§p <0.05, §§p <0.01, HF-EA R T P T ECEEE I ——

group vs. LF-EA group. Tma fmin) Time (min)

Fig 4. Comparison of EA “responders” & “non-
responders” . (a) No significant difference was shown
in responder/non-responder ratios between 0.75%
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Conclusion

0 We concluded that sub-MAC halothane and isoflurane
provide optimal conditions for the study of EA-induced
analgesia in rats.

0 In this model, 0.75% isoflurane appears to be a better
choice than 0.5% halothane in terms of EA compliance.




