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Evaluation of stress-induced analgesia in acupuncture analgesic effect

- An Approach on diameters of acupuncture needles and acupuncture point needlings -
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Abstract

Objective : In recent years, many investigators have questioned whether the analgesic effect of acupuncture
is simply related to the stress-induced analgesia (SIA). However, there has been lack of studies on this issue.
In this study, the stress levels induced by manual acupunctures are compared with the stress in animal
experiment models. The experiments have been carried out with Sprague Dawley (SD) rats.

Method : For stress level evaluation, Hot plate test has been used. Maximum Possible Effect (MPE) has
been measured by checking the pre-test time and post-test time. Cortisol and corticosterone concentrations in
serum were measured by enzyme-linked immunosorbent assay (ELISA).

Results : In the hot plate test, MPE values of post-test time were significantly decreased after 10 minutes
than after 5 minutes. Therefore, optimal time interval was chosen as 10 minutes.

There was significant difference of MPE values between Suspension group and all other treatment groups.
However, there were no significant differences of MPE values between Sham group and all other treatment
groups. However, MPE values showed tendency to decrease when acupuncture needle diameter increased.
MPE values of ST040, ST040(lido), NAP040(lido) groups were markedly decreased than that of Suspension
group, while that of NAP040 group was substantially increased than that of Sham group increased in
acupoint and nonacupoint models.

Serum cortisol concentrations of treatment groups were not significantly different from that of Suspension
and Sham groups. Serum corticosterone concentration of 0.25 mm group was substantially increased than that
of compared with Sham group.

Serum cortisol and corticosterone concentrations of treatment groups were not significantly different from
those of Suspension and Sham groups in acupoint and nonacupoint models.

Conclusion : From hot plate test and serum stress hormones concentrations, it is found that manual
acupuncture treatment induces negligible stress or SIA on ST36. And the stress induced by manual
acupuncture is more closely related to acupuncture point needlings than diameters of acupuncture needles.

Key words : manual acupuncture, stress, hot plate test, maximum possible effect, cortisol, corticosterone

_65_



0
0E

M
N
e
rhot

=

—

. M

A=Y 5=
(Pulse width), (intensity),
(frequency)®] ZHo| 7}s38ta
o dA3 A=ZE =
Ho] gt 28, Carlsson” S
o 7] Aol FERGA fF
it ¢ s 555 28 F U,
g 7] A=o] 2EH 2R AHE5t
g2 faEe
Analgesia, SIA)S
o}gao:;:] 1:1:3} /\Ei!.“
E2Z 24%7} endogenous opioid systemS
s A FFS dAANZIYL HIEo
ol BtFAdE AFsta Ut
EAH ‘:}%EPC— - E )

%
Yol F2 BEHE
5
A

A9 AvolN A
s

2

2 o

M o O o

=L

3

ol = 2 oon T o

M oofN B fol met BT

=
2

ol
[>

2

AE  (Stress Induced
=% g ga 4

2 -
L HEd 250 9

olg g +
x{;‘do]
Al &7 (FH)E o]& A
2ot 2002d WHOS dAAd xR
Aol A 1999717 AldiE]o] & HA7|E
33t ;<14 ol/\l/\]bﬂo an]o};’iw—tﬂ =
6774 %'E‘ = 713 1748 (65.17%),
334 (12.36%), 713 W3 & 84 (3.
00%), 1“4 718} 52# (19.47%)9 ). 1
HEE FEAPAME F713S o] &8 o
T T840 At At
AAEL dFHoZ T3
A8 7 o thajH =

ol

A3

=

# %
Z)

o
T

fol i

=
A =71

Ry

- WAL PAIL A FHET 37 1A A8 tighn
stojgujel A@stnd Tel. 02-961-0324, Fax.
02-961-7831, E-mail : lims@khu.ac.kr

o] =R b ARGLEAZANR)Y Aglow Faed]
AR AfYehLe Age  wel FaE di7g)
(KRF-2005-005-]J00701)

311 2008/08/01 AR 2008/09/11  AHE] : 2008/09/18

=

o
it

371

oo o0 4 ofN
ol ol
> Mgy o W
o oy (m T r
iy
offt
e P
o fd 3o
i
)

dst=A
P29 A cortisol?} corticosteroneS

24550,

£
1
Ll
o
N
-~
ofr
On
N
2
ofr
on
£

I oie 32
1. CHY
1) ASS= (Experimental animals)

Sprague DawleyAl 2% (Orient, Korea)
Z AF 200-220 , FHE AR 2
TES 959 AE 22:2CTY 259} 50-
60%9 F%&, AAF719 12L:12DS %= 9
FEASAAA ALRE (FFEe g Y, K

orea)$t S Aol FFdtd AMS3HA

o},

A 5YARH ZF JiA T < 1023 w4
BrRog AyAY £07 AEo|7|E AA
st Tk
2

1) 2o #F7|<f g9 MH

AL 2E 017, 0.25, 040 mmY stainles
s steel A2 H (FFAM L5 7], Korea)
S AHESFA T

_66_



AHEAES HAHY FEAFIT QAA]
FM0mat ofyzt 7179 FEAY! Y
AFA G BES EHom Zy
AHEEE EA4E (REE)E Adsdd. 8

A8 A (Korean

A9l Etele ganzde
Standard for Meridian and Acupoint 2004)
o] A F4E] ARl FASA oldl S
He 895 FHsAoh

NAY 2oe BF AR o

[aR=1 1__?]‘5‘_
o 2gugo $23u Alojz My

rlot

L

2) Hot plate test

Hot plateE 53+05C=Z {+A8la, 33
Hot plate¥ol &8 $HE wnig
w22 w+ withdrawal reactionS YERE
W 7pA e} Az ZA38EATh Cut-off time
< 3F dutee 22 E&0S WA s ]9
6022 AAsAT

%59 2HE FHst=d AMHEE = Max
imum Possible Effect (MPE)¢] 2] T
=¥ 2.

MPE (%) =

o

o]

(post-test time) — (pre-test time)
(cut off time) — (pre-test time)

x 100

Fig. 1. Protocol of hot plate test
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Table 1. MPE of post-test time interval groups

Test Time (sec)
pre-test  post-test

Group Cases(n) MPE (%)

5 min after 6 6.24£0.39 7.67+0.30  2.64:0.44

10 min after 8 7.04£0.48 6.66+0.37 -0.77+0.87*

15 min after 7 7.43+0.69 7.05+0.37 -0.81+1.39F

20 min after 8 6.44£0.39 5.93£0.46 -1.00+1.14*
7

50 min after 6.22+0.78 5.84£0.47 -0.77+1.34

Values are mean+S.E.M.
5 min after: Post-test was performed at 5 min after
pre-test
10 min after: Post-test was performed at 10 min
after pre-test
15 min after: Post-test was performed at 15 min
after pre-test
20 min after: Post-test was performed at 20 min
after pre-test
50 min after: Post-test was performed at 50 min
after pre-test
pre-test: Pre-test was used for checking reaction
time. Rats were habituated for 30 min in habituation
cylinder, and were experimented in the pre—test.
post-test: Post-test was used for checking reaction
time after the stressful events.
MPE (%): [(post-test time — pre-test time)/(cut off
time — pre—test time)] x 100
* p<0.05 Statistically significant value compare with
5 min group (Student t-test)
t p<0.05 Statistically substantial value compare with
5 min group (Mann-Whitney Rank Sum test)
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Fig. 2. MPE of post-test time interval groups

As a result of hot plate test which has different
time interval, significant difference had been shown
after 10 minutes showing minus value as
comparison with 5 minutes. The MPE of the 10, 15
and 20 min after groups were substantially
decreased as compared with that of 5 min after
group. (* t-test, 5 min afer vs. 10 min after
P=0.014 ; 5 min after vs. 20 min after p<0.05; ¥

Mann-Whitney Rank Sum test, 5 min after vs. 15
min after p<0.05 ; In addition, 5 min after vs. 50
min after P=0.051)
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Fig. 3. MPE of control groups

Suspension: tail suspension test for 3 min
Nonstressed: not stressful stimulus

Sham: immobhilized by hands for 3 min.

Suspension groups was significantly different from
other groups. (one way ANOVA followed by Tukey
test, p<0.05) There was no difference between Sham
and Nonstressed group. (p>0.05)
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Fig. 4. MPE of acupuncture needle groups with
different diameters

Suspension: Tail suspension test for 3 min

Sham: Immobilized by hands for 3 min

STO017: Manual acupuncture treated with 0.17 mm

acupuncture needle diameter, depth of 5 mm on &=

i}

ST025: Manual acupuncture treated with 0.25 mm

acupuncture needle diameter, depth of 5 mm on &=

i}

ST040: Manual acupuncture treated with 040 mm

acupuncture needle diameter and depth of 5 mm on

L

With treatment groups, acupuncture needles were

inserted to a depth of 5 mm on /£ —=H for 3 minutes.

Acupuncture needles’ diameters were 0.17, 0.25 and

040 mm. Non-treatment groups were different from

Sham group. (one way ANOVA, p>0.05) But it

showed the tendency that MPE is decreased for the

acupuncture needle diameter.

*Statistically ~ significant  value  compare  with

Suspension group (one way ANOVA followed by

Tukey test)
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Suspensionit, Sham+, ST040+,

NAP040, ST040(lido)w, NAP040(lido)w*
9] MPE= Z}Z} 13.58+1.63%, 2.50+0.88%,
0.11 £1.16%, 8.83+250%, 3.05%1.13%, 3.07
+1.16%°] %1t} One way ANOVAA| 34}

F&& 13661, ¥A9 AfFEe 5 HEO
AFEE 54, 283 F BEXFAAM patd

0.001 wte] FHAY. Tukey testz A7
S sEW  Suspensioni™S  ST040+,
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NAPO40T2 fro]8tAl sttt (p<0.05)
Sham+* 3%} H] 1L 3} ¢ ST040(lido)+,
NAPO40(lido)T& 22%, 22.8% Z7}sl= 4
gFo] JERRITH

Table 2. MPE of acupoint and nonacupoint groups

Cases Test Time (sec)

Group () pretest  postest MPE (%)  Tukey test
Suspension 10 7312050 1441+115 13.5841.63 a
Sham 14 6.8420.67  817£0.78  2.50£0.88 c
ST040 10 6.69£071  6.79:0.61  0.11#1.16% c
NAP040 7 7.03£055  11.71:142  8.83:2.50F ab
STO40(lido) 7 5.60:0.31  7.24:086  3.05:1.13% be
NAPO40(lido) 7 6.25#0.64  7.90£0.88  3.07+1.16% be

With all groups, acupuncture needle were inserted for 3
minutes.

Suspension: tail suspension test

Sham: Immobilized Treatment group by hands

ST040:  Manual acupuncture treated with 040 mm
acupuncture needle diameter and depth of 5 mm on /&=,

NAPO40:  Manual acupuncture treated with 040 mm
acupuncture needle diameter and depth of 5 mm on
nonacupoint.

ST040(lido):  Manual acupuncture treated with 040 mm

acupuncture needle diameter and depth of 5 mm on E—H
that was applied lidocaine.
NAPO40(lido): Manual acupuncture treated with 040 mm
acupuncture needle diameter and depth of 5 mm on
nonacupoint that was applied lidocaine.
With ST040 group and NAPO40 group, acupuncture needles
were inserted on A=Y and nonacupoint. With ST040(lido)
group and NAP040(lido) group, lidocaine were applied on f£—
1 and nonacupoint 30 minutes before needle was inserted.
#p<0.050  Statistically —significant value compare with
Suspension group (one way ANOVA followed by Tukey test)
+ p<0.05 Statistically substantial value compare with Sham
group (one way ANOVA followed by Tukey test)

MPE (%)

Fig. 5. MPE of acupoint and nonacupoint groups
With ST040 group and NAP040 group, acupuncture
needles were inserted on f£—=H and nonacupoint.
With ST040(lido) group and NAP040(lido) group,
lidocaine were applied on /£—H. and nonacupoint 30
minutes before needle was inserted.

#Significantly different from Suspension group (one
way ANOVA followed by Tukey test, p<0.05)

T substantially different from Sham group (p<0.05)
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Ao A Suspensiont®, Shamv*, STO017<,
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Fig. 6. Serum cortisol concentrations of different
acupuncture needle groups with different
diameters

With treatment groups, acupuncture needles were

inserted to a depth of 5 mm on /£ —=H for 3 minutes.

Acupuncture needles’ diameters were 0.17, 0.25 and

0.40 mm.

Serum cortisol concentrations of treatment groups

were not significantly —different in comparison with

Suspension and Sham groups. (one way ANOVA,

p>0.05)

6. AY, H[4Ee| &XI=E F9o mE
X Cortisol

HAE 9 A= Fojo e A3
9 8A cortisol &4 Suspensionit,
Shamst, ST040w*, NAP040, ST040(lido)
T, NAPO40(lido)¢] EH cortisolsE+
Z}7} 5329.87+497.04 pg/mL, 3954.42+575.43
pg/mL, 4399.49+37297 pg/mL, 4050.07
+399.33 pg/mlL, 3687.38+238.85 pg/mL,
3606.92£359.19 pg/mLe]ATt.  One way
ANOVAA A3} FiEe 2366, A A
E= 5 B AFEE 3H, 28l F £X
R V\i p# 0107 0.054F0]1<] 0.064¢]

7000
6000
5000
4000

3000

Cotisd g/ by

2000
1000

s S & &
Fig. 7. Serum cortisol concentrations of acupoint
and nonacupoint groups

With ST040 group and NAPO40 group, acupuncture
needles were inserted on /21 and nonacupoint. With
ST040(lido) group and NAP040(lido) group, lidocaine
were applied on /£ —=H and nonacupoint 30 minutes
before needle was inserted. After hot plate test,
Enzyme-linked immunosorbent assay (ELISA) was
performed for measuring serum cortisol of treatment
groups. Serum cortisol concentrations of treatment
groups were not significantly different in comparison
with Suspension and Sham groups. (one way ANOVA,
p>0.05)

Aot WA Suspensionit, Shamirg &

AP FH F93 zolrt giAth (p>0.05)

AT 7H] Fot Aolxm JAAHA &gk
t}.  Shamv3 MWt  ST040(lido)<t,
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Corticsterone
AF 719 2 ) k!

corticosteronet=2A] o A Suspensiontt, Sham
=, STO17:, STO025+, ST040+9 dA
cortisol &=+ Z+Z} 7341.72+710.64 pg/mL,

7687.20+259.11  pg/mL,  6119.72+486.52

S =1t JHel ofF Fot
pg/mL, 5395.83+378.36 pg/mL, 6031.12

+803.77 pg/mL°] % th. One way ANOVAA|
A Fah2 3296, 49 Afr=e 4, &
29 AfFEw 30, 28 F FEXZEAAA
p#ke 00258 0.014F019] 0.0260] Tt vt
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Table 3. Serum corticosterone concentrations of
different acupuncture needle groups with
different diameters

Group  Cases (n) Corticosterone (pg/mL) Tukey test
Suspension 6 7341.724710.64 ab
Sham 6 7687.20£259.11 a
ST017 7 6119.72+486.52 ab
ST025 7 5395.83£378.36% b
ST040 5 6031.124803.77 ab

With treatment groups, acupuncture needles were
inserted to a depth of 5 mm on /£—=H for 3 minutes.
Acupuncture needles’ diameters were 0.17, 0.25 and
0.40 mm.

After hot plate test, Enzyme-linked immunosorbent
assay (ELISA) was performed for measuring serum
corticosterone of treatment groups.

x p<0.05, Statistically significant value compare with
Sham group (one way ANOVA followed by Tukey
test)

10000
8000 -
6000 +

4000 -

Corticosterone (pg/ L)

2000 -

Sus Sham STO017 ST025 STO040

Fig. 8. Serum corticosterone concentrations of
different acupuncture needle groups with
different diameters

With treatment groups, acupuncture needles were

inserted to a depth of 5 mm on /&1 for 3 minutes.

Acupuncture needles’ diameters were 0.17, 0.25 and

040 mm. After hot plate test, Enzyme-linked

immunosorbent assay (ELISA) was performed for

measuring serum  corticosterone  concentration  of
treatment groups.

* Significantly different from Sham group (one way

ANOVA followed by Tukey test, p<0.05)

8. 4€, H|4Ee| EX= FE9o mE
A Corticosterone
A8, AP A4F 2ol BE 1Y

9 ¥H corticosteroneEA oA Suspen-
sionw, Shamw, ST0407%, NAP040,
ST040(lido)w*,  NAPO040(lido) 2] g4
corticosteroned =+ 22} 7341.72+710.64
pg/mL, 7687.20t259.11 pg/mL, 6031.11
+803.77 pg/mL, 6660.54+896.89 pg/mL,
4905.01£419.07 pg/mL, 6278.20£523.23
pg/mLe] T} One way ANOVAA|3Z}
Equal Variance Test® Y3812 %3t
Kruskal-Wallis One Way Analysis of
Variance on RanksE A&ttt pate
0.054°]4t}. Suspensiont, Shamiw< EE
AR FY3 Zolzt gtk (p>0.05)
APT 7] {FYg zole AR EHA G
tt (p>0.05) Shamv ¥ Hlawste] STO40,
NAP040*, ST040(lido), NAP040(lido)+*
& Z}7} 21.54%, 13.36%, 36.19%, 18.33%2]
Haste Agko] UETH

A ﬁﬁ@fy

Fig. 9. Serum corticosterone concentrations of

acupoint and nonacupoint groups
The experiment has been performed in various
acupoint and whether local analgesia is done or not.
After hot plate test, the blood is extracted, and serum
corticosterone  concentration is measured. Serum
corticosterone concentrations of treatment groups were
not significantly different in comparison with
Suspension and Sham groups. (one way ANOVA,
p>0.05)
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