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A COMPARATIVE STUDY ON HYPOTHALAMIC MECHANISMS
OF ANAL GESIA INDUCED BY FOUR KINDS
OF ACUPUNCTURE THERAPIES IN ADJUVANT ARTHRITIS RATS

FUYi( ) LIANG Fan-rong( )  TAO Qaclin( )
Acu-moxibustion and Massage College, Chengdu TCM University, Sichuan Chengdu 610000, China

ABSTRACT Objective: To compare the mechanisms of analgesia induced by four kinds of acupuncture therapies at the hy-
pothalamic level in aduvant arthritic rats. Methods: Forty-eight SD rats were randomized into normal , model , electroaciypuncture
(EA) , filiform needle (AN) , pricking blood-letting (BL) and point inection (Pl) groups, with 8 casesin each. EA (20- 100 Hz,
2- 4V and duration of 20 min) , AN, BL Pl were reectively applied to* Kunlun® ( BL 60) . Arthritis model was establi shed
by injecting complete Freund' s adjuvant (0.1 L) into the rat’ s right foot pad. Behavioral reactions, pain threshold (latency of
tail flick to heat stimulation) and local swelling severity (foot volume) were detected; the contents off3-endorphin B-EP) and a
drenocorticotropin (ACTH) were assayed with radioimmunoassay ; and the expression of pro-opi-omelanocortin (POMC) mRNA in
hypothalamus were determined with hybridization method. Resuts: The pain threshold was significantly enhanced by al the four
kinds of acupuncture therapies, and the effects of EA and PI were more obvious ( P<0.05, P<0.01). The severity of local
swelling was markedly alleviated by all the four kinds of acupuncture therapies ( P <0.01) without significant differences among
them ( P>0.05). The content of3-EP in the hypothalamus was obvioudy elevated by EA and AN ( P<0.05, P<0.01) , and the
effect of EA was more obvious, but no marked effect of BL or Pl orf3- EP wasfound ( P>0.05) . The content of ACTH in hypotha
lamus was considerably elevated by Pl ( P<0.05) , but not by the other three therapies. The expresson of POMCmRNA in hy-
pothalamus was sgnificantly strengthened by EA and AN ( P<0.01) , but not by the other two therapies. Conclusion: EA , filiform
neede , bloodletting and point-injection al can produce analgesc effect in aduvant arthritis rats, the effect of EA andfiliform nee-
de may be related to their resutant increase of hypothalamicf3-EP, and that of point-injection related to the increase of hypothala
mic ACTH level.

KEY WORDS Hectroacuwpuncture Fliform needle Bloodletting Point Injection HypothalamicB-EP and ACTH POMCnr
RNA expresson

Pain isone of the symptoms freguently encoun-
tered in most discases. As dedfined by Merskey, the
presdent of the Terminology Committee of Interna
tiona Pain Asxociation, pan is a kind of unpleasant
experience or feeling in somatic perception or psychol-
ogy , which occurs s multaneoudy with tissue injury ,
ometimes, is described as* an injury” but actualy
without any tissue injuries. Inaword, it isa kind of
subjective unpleasant sensation. According to tradi-
tiond Chinese medicine (TCM) , pain is induced by
obstruction of meridians and dyd unction of Zangfu
organs, obstructed flow of blood, or insufficiency of
g , blood, yin and yang and the resultant mal nutri-
tion of Zang-f u organs and meridians due to invason
of “ dx kinds of climatic conditions (exogenous

pathogenic factors)” , or internal damage by’ seven e-
motions’ , overstrain, traumatic injury, or injury by
insects, etc. In TCM terms, itiscdled,” obstruction
givesrise to pain” and* insufficient nourishment a<
givesriseto pain”. Snce the gxty’ sof the 20" cenr
tury, the mechanisms of acupuncture anagesa have
been widdy investigated. By means of condderable
clinica and experimental studies, remarkable achieve-
mentsin physological and biochemica mechani sms of
acupuncture analgeda and meridians have been
gained. However , most of them are related to elec
troacupuncture (EA) , but comparative sudieson dif-
ferent acupuncture and moxibustion thergpies have
been hardly seen. In the present study , by means of
radioimmunoassay and in stu hybridization and by
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taking pain threshold, loca swelling severity in the
inflammatory area, the contents of B-endorphin -
EP) and adrenocorticotropin (ACTH) , and the ex-
presson of pro-opi-omelanocortin (POMC) mRNA in
the hypothalamus as the indices, the effects of four
kinds of acupuncture thergpies and their anagesc
mechanisms are investigated in adjuvant arthritic
rats, 9 as to optimize clinica anagesc measures and
provide experimental bads for raigng clinica therar
peutic effects.

1 INFL UENCE OF FOUR KINDS OF
ACUPUNCTURE THERAPIES ON PAIN
THRESHOLD AND LOCAL SWELLING

SEVERITY
1.1 Experimenta animals

Forty-eight adult SD rats weighing (200 + 20) g
with both sexes, half in each, were supplied by the
Experimenta Anima Center of Chengdu TCM Uni-
verdty. The animalswerefed inour lab for one week
before the experimentsfor adaptation, and their pain
thresholds were measured for section. The animds
with pain threshold of 2 - 10 sin tail flick latency
were chosen as the subjects in this study, and the
others were excluded.
1.2 Reagents experimenta agpparatus

1) Complete Freund adjuvant was supplied by
the Sgma Chemical Company , and beetoxin injection
supplied by Fuyu Pharmaceuticad Factory, Jilin
Province.

2) I1B-EP and ' FACTH
munoassay kits were supplied separately by Beijing
Hakerui Biotechnologica Center and Tianjin Depu

radio-im-

Biotechnologica and Medical Product Company Lim-
ited; DF110 eectronic analytical balance was sup-
plied by Changshu Scae Apparatus Industry Compa-
ny of Chinese Light Industry Mechanica Generd
Company, and 5417R low-temperature centrifuge
supplied by German Eppendorf Company.

3) Antissnse RNA probe kit for digoxigenin
(Dig)-labeling POMC was supplied by Neurophyso-
logical Laboratory of Second Military Medical U niver-
sty; DEPE supplied by Sgma Chemica Co. , PHS

3C PH Meter supplied by Shanghai Leilin Equipment
Factory; and DZ9556 Horizontal Rocking Bed and
HZ2258 Thermostatic Water Bath Shaker were sup-
plied by Taicang Scientific and Teaching Apparatus
Factory.
1.3 Grouping and treatment methods

The animads were randomly divided into 6
groupswith 8 in each. The treatments given in dif-
ferent groups were asfollows. Norma group : Normal
animals without modeling were fixed once for 20 min
inthe same way as that in the other groups. Moded
group: Complete Freund’ s adjuvant (0.1 mL) was
injected into the right foot pad in the direction to-
wards the ankle joint one day before experiments,
and other treatments were the same as those given in
the normal group. Electroacupuncture (EA) group:
Modeling was made one day before experimentsin the
same way as that in the mode group, and EA was
applied in the following way. The rats were fixed,
and afiliform needle with 13 mm in length was per-
pendicularly inserted into the right* Kunlun” (
BL 60) to the depth of about 3- 5 mm. One of the
paired electrica leads of a WQ-10C multiple electrical
apparatus was connected to the neede, and the other
connected to the root of taill wrapped by cotton soaked
with norma sline. Sarse-dense waves with 20 -
100 Hz infrequency and 2 - 4 V in strength, which
was gradualy intendfied to cause the right lower limb
to twitch dightly , were applied for 20 min. Fliform
needle group (FN) : Modeling was made one day be-
fore the experimentsin the same way asthat in modd
group , and the animals were treated in the following
way. Animad fixation and point sdection were the
same asthosein EA group , and afiliform needle with
13 mmin length was perpendicularly inserted into the
right* Kunlun” (BL 60) to the depth of about 3- 5
mm , and rotation rightward and leftward to 90 de-
grees was dternatively used nine timesfor 2 min, and
the needle remained for 20 min. Blood-letting group
(BL) : Modeling was made one day before the experi-
mentsin the same way as that in model group , and
blood-letting was made in the following way. Animal
fixation and point sdection were the same asthose in
EA group, and fast pricking for blood-letting was
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made with a three-edged needle to cause 2 drops of
blood out. PRoint injection group (PI) : Moddling was
made one day before the experimentsin the same way
asthat in mode group , and point injection was made
in thefollowing way. Animal fixation and point selec-
tion were the same as those in EA group, and 0. 1
mL of beetoxin injection was injected into the point.
1.4 Indices and measurements

1) Pain threshold: Pain threshold was deter-
mined by udng tail flick latency induced by the tail
being immersed in a thermostatic water bath of 60
in temperature. Pain threshold was measured three
timeswith aninterval of 3 min between two measure-
ments, and the mean value was taken as the pan
threshold. The swelling severity of articulationes dig-
itorum pedis was estimated by the volume of the digiti
pedis acoording to a related referencel ™.

2) B-EP ocontent : Following termination of the
experiments, 30 mg of the hypothaamic tissue was
sampled to be put into 1 mL of norma sdine at
100 , and boiled for 5 min, which was then ocooled
repidy, and processed into homogenate by adding
0.1 N of HCL. After being maintained for 1 - 2 h,
the homogenate was neutralized by adding 0.1 N of
NaOH, which was centrifuged , and the supernatant
fluid was collected and stored at - 20
§s. Acoording to theindicationsof the kit ,3- EP con-

until analy-

tent was assayed by radioimmunoassay in the Depart-
ment of Isotope, Basc Medica College, Huaxi Medi-
ca Univergty.

3) ACTH content : Following termination of the
experiments, 400 mg of the hypothadamic tissue was
oollected , to which 1 mL of norma saline was added
to be processed into homogenate , which was stored in
refrigerator at 4 for 1- 2 h and then centrifuged ,
and the supernatant liquid was stored at - 20  until
anayss. According to the instructions in the kit
ACTH content of hypothalamic tissue was assayed by
us ng radioi mmunoassay .

4) Hypothaamic POMCmMRNA expresson: a)
After killing the animas, the hypothaamus tissue
was taken out and put into 4 % paraforma dehyde/
0.1 M PBS (containing 1/ 1 000 DEPC, pH 7.4) to
be fixed for 2 h. b) Conventiona anhydration, soak-

ing in wax and embedding were made , and the tissue
sample was diced at 64 m onto microsoope dides. )
Following conventional deparafin and anhydration,
the sctions were put into pepsnnewly diluted by
3 % H,0, citric acid (2 drops of concentrated pepsn
were added into 1 mL 3 % citric acid in misce bene)
and flashy at 30 for 40 min, which was washed
with 0.5 M PBSthree times, 5 min every time, and
washed with digilled water once. d) Exposure of
MRNA nucleate ssgments: Dropsof pepsn newly di-
luted by 3 % H,O, citric acid were added onto the sec
tions (2 dropsof concentrated pepsn were added into
1 mL 3% citric acid in misce bene) , which was di-
gested at 37 for 40 min, washed with 0.5 M PBS
three times, 5 min each time, and washed with dis
tilled water once. €) Prehybridization: 20 mL of 20 %
glycerin was added to the bottom of a dry box for hy-
bridization for maintaining the humidity. The prehy-
bridization liquid , 20 L for each section, was added ,
for 3 h.
The excrescent liquid was extracted without washing.
f) Hybridization: The hybridization liquid , 20U L for
each sction, was added onto the dices, and a cover

and stored in a thermostat container at 37

dip gecificaly for in dtu hybridization was put on
the sample dice, which was stored in a thermostat
overnight. g) Washing ater hy-
bridization: After removal of the cover dip , the tissue
sctions were washed with 2 x SSC at 37 for 5
min, twice, with 0.5 x SSC for 15 min once, and
0.2 x SSC for 15 min once sgparately. h) Confining
liquid was added at 37
cent liquid flung off without washing. i) Biotinylation
rat antispectacle digoxin was dropped to the sample
sctions which were stored at 37 for 60 min, and
washed with 0.5 M PBSfor 5 min, 4 times. j) Ap-
plication of SABC to the samplesat 37 for 20 min,
followed by washing with 0.5 M PBSfor 5 min, 3
times. k) Biotinylation peroxidase was applied to the
samples at 37 for 20 min, followed by washing
with0.5 M PBS for 5 min, 4 times. |) DAB ool-
oration was made by usng a DAB kit in the way that
1 mL of digtilled water was added with one drop of
developers A , B, and C, regectivdy, mixed evenly
and added onto the samplesfor coloration for 30 min,

ocontainer at 40

for 30 min, and the excres
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and then washed adequately by water. m) Counter-
sain was made by hematoxylin, and then washed ad-
equately by water. n) Anhydration was made by alco-
hol , followed by trangarence with xylene and
mounting.

Computer-aided image analyss: Theopticad den-
dty (OD) , integral OD, and mean OD values of the
samples were observed and recorded regectively.

1.5 Satidtica analyds

All the data collected were shown by mean *
standard deviation (x + s) , and analyzed with one
way ANOVA and gtest by usng SPSS10. 0 software
package.

2 RESWTS
2.1 Formation of inflammatory pain

Redness and swelling were found in the ankle
and digiti pedisof the right lower limb with reduced
movement , limping or avoiding touching the ground
while waking, which occurred the next day ater in
jection of the complete Freund adjuvant. The appar-
ently decreased loca pain threshold, augmented
swelling and elevated cutaneous temperature were the
typica indications of the formation of inflammatory
pan.
2.2 Influence of the four acupuncture thergpies on
pain threshold (see Table 1)

Table 1 Influence of four kinds of acupuncture therapies on pain threshold
and local swelling (X £ )
Goups n Pain threshold (9 Loca swdling severity (mL)
Normal 8 5.73+1.55 0.25+0.04
Mode 8 1.96+0.47 0.49+0.09
EA 8 4.06+1.55 0.41+0.02
FN 8 3.72+0.50 0.38+0.01
BL 8 3.38£0.76 ° 0.41+0.03
PI 8 4.03+1.13 0.41+0.02
P<0.05, P<0.01 vs norma group; P<0.05, P <0.01 vs modd group;

o P<0.05 vs EA grouw;

It isshownin Table 1 that thepain threshold in
model group was obvioudy lower than that in norma
group (P<0.01) ,andthosin EA, FN,BL and PI
groups were dl raised ater treatment. Compared
with model group, the difference was dgnificant in
EA, PI, FN and BL groups (P<0.05, P<0.01).
Compared with norma group, no difference was
found in EA and PI groups ( P >0.05) , but sgnifi-
cant differences were found in BL and FN groups ( P
<0.05). lItisindicated that al the 4 therapies could
raise the pain threshold in arthritis rats, epecidly,
the effectsof EA and point injection were gpparent.

Compared with normal group , the difference in
aleviating local swelling was very dgnificant ( P <
0.01) in al the 4 treatment groups, and compared

P<0.05 vsBL group

with model group , the difference was a < very sgnif-
icant in the 4 treatment groups ( P <0.01). No dif-
ferences were found among the 4 treatment groups
(P>0.05) , indicating that al the 4 therapies could
obvioudy improve local swelling induced by the in-
flammation in arthritis rats but had no consderable
diff erences among them.

2.3
apies on the contents of hypothaamic B-EP and
ACTH (see Table 2)

It is shown in Table 2 that theB- EP content in
the hypothalamus in model group was dgnificantly
higher than that in norma group ( P <0.05) , indi-
cating that inflammatory pain itself could activate the
endogenous opiate peptide (EOP) sysem. TheP-EP

Influence of the four kindsof acupuncture ther-
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contentsin EA and FN groups were obvioudy higher
than that in moddl group (P <0.05, P<0.01).
TheP-EP content in EA group was obvioudy higher
than thoseinBL , Pl and FN groups (P<0.05, P<
0.01) . No dgnificant differences were found among
FN, BL and PI groups ( P>0.05). The resultsindi-
cated that both handle needle and EA could elevate
the3- EP content in the hypothalamus, of which the
effect of EA was more remarkable, but the effects of
blood letting and point injection were not of dgnifi-
cance.

Regarding hypothaamic ACTH content , results
showed that the ACTH content in the hypothalamus
in Group Pl was higher than that in modd group ( P
<0.05) , and no differences were found among the
other groups, indicating that point injection could ele-
vate the ACTH content in the hypothalamus, while
the effects of EA, blood-letting and filiform needle
were not dgnificant.

2.4 Influence of thefour kindsof acupuncture ther-
apieson Expresson of POMC mRNA in the hypothe
lamus (see Table 3)

It is shown in Table 3 that the expresson of
POMC mRNA in hypothdamus in mode group was
dggnificantly higher than that in norma group (P <
0.05) , indicating that inflammatory pain itsalf could
increase POMC mRNA expresson in hypothalamus.
POMC mRNA expresson in EA and FN groups was
sgnificantly stronger than that of modd , BL and PI
groups (P<0.01, P<0.05). No differences were
found between BL and model groups and between PI
and model groups ( P >0.05). It indicated that EA
and filiform needle could strengthen POMC mRNA
expresson in hypothalamus, while the efects of
blood letting and point injection were not of dgnifi-
cance ( P>0.05).

3 DISCUSSIONS
3.1 Sgnificance of thefour acupuncture therapiesin
the content of B- EP in hypothalamus

In the centra nervous sysem, amost al the
nerve fibers containingf-EP origin from the arcuate
nucleus and its surrounding area, and ome others
from the nucleus litarius . Hypothaamus contains

Table 2 Influence of the four kinds of acupuncture therapies
on hypothalamic- EP and ACTH contents (X s, pg/ mL)

Gows n B-EP ACTH

Norma 8 338.67 +48.84 23.72+8.73

Modd 8 446.20£57.77 14.31+8.05
EA 8 718.49+213.95 18.54+13.55
FN 8 524.10+230.26 ° 26.98+17.39
BL 8 483.26+131.77 °° 19.25+10.45
Pl 8 476.08+65.44 °° 33.89+19.81

P<0.05vsnormd group; P<0.05, P <0.01 vs modd

group; o P<0.05, o o P<0.01 vs EA group

Table 3
on POMC mRNA expression in the hypothalamus ( x % s)

Influence of four kinds of acupuncture therapies

Groups n OD vaues

Normal 8 2632394 +129. 76

Model 8 3811038+ 120. 94
EA 8 7559485 + 122. 73
FN 8 8226627 + 124. 83
BL 8 4509305+ 117.66° "
PI 8 4017202 +133.80° "

P<0.05 vs normd group; P<0.01 vs mode group;

0 P<0.05 vs EA group; P<0.05 vsBL group

B-EPin high concentration , and the nerve fibers con
tainingB-EP widely project to various parts of the
brain. B- EP involves various physologica functions,
particularly in dleviating pain. A number of studies
have shown thatP- EPisinvolved in acupuncture anal-
gesa. The arcuate nucleus and preoptic area of hy-
pothalamus are the two main nuclel related to opioid
induced analgesa. The nerve fibers containingB-EP
originating from the arcuate nucleus reach not only to
the periaqueducta gray (PAG , but a9 to the septa
area, nucleus accumbens sptum, and nucleus
ceruleus. The arcuate nucleus can activate neuronsin
PA G, but inhibit the nucleus ceruleus. Snce the nu-
cleus ceruleus has the antagonigt function in acupunc-
ture analgeda, the inhibition on the nucleus can enr
hance the analgesc efect of acupuncture. According
to the related andyses, it is consdered thatf- EP can

promote degeneration of 5-HT in hypothalamus, and
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there exist physologica complementary mechanisms
between them. The resultsobtained from the present
study that hypothaamic3- EP content in arthritic rats
was elevated following EA and filiform needle have
indicated that EA and filiform needlefulfill their anal-
gesic efects by way of enhancing the content of B- EP
in hypothalamus, and the effect of EA is even more
obvious. The resultsthat no condderable effect on the
content of B-EP was induced by blood letting and
point injection indicated that the two thergpies may
fulfill their analgesc efects by way of some other ap-
proaches. Moreover , the result that the content of
hypothalamicB-EP in the arthritic rats was higher
than that in the norma ratsindicated that inflamma
tory pain itself may activate the centra EOP system
to restrict pain reaction and hyperagesa. By eevat-
ing the content of hypothaamicB-EP, EA and fili-
form needle can strengthen the anti- nociceptive ability
of enhancing pain threshold.
3.2 Sgnificance of thefour acupuncture therapiesin
the content of ACTH in the hypothaamus

ACTH has various phydologicd functions, inr
cluding initiating modulation on neurotransmitters
and neuroendocrine and pain modulation through the
endogenous andgesc system. The animds with in
sufficient ACTH are ndtive to pain. After inr
trgperitoned injection of ACTH in mice, the pain
threshold wasincreased by 50 % - 200 % with a dose
dependent analgesic efect lagting at least for 80 min.
Evidence has shown that ten min ater microinection
of ACTH into PAG, pan threshold began to rise in
rats. Removad of pituitary could attenuate the anal-
gesc dfect of EA , which was smilar to the analgesic
effect of opioid. Following eectrolytic lesonof PAG,
the analgesc efect of ACTH was decreased at least
by 50 %. Numerous studies have demonstrated that
ACTH was closgly related to 5-HTnergic neurons and
5HT content, and produced an analgesc effect by
way of eevating the content of centrd 5SHT. In
trgperitoneal microinjection of ACTH could increase
5 HIAA , the metabolic product of 5HT in the brain,
accelerate the renewing rate of 5HT, eevate the
content of 5HT, which was dose-dependent. The
analgesc efect of acupuncture elevated by ACTH

may be fulfilled by ACTH activating the function of
centrad 5HT system and inhibiting centrd NE sys
The resultsobtained from the present experi-
ments that point injection could elevate ACTH conr

tem!?!

tent in the hypothadamus, but not by EA, filiform
needle and blood letting , indicated that point injection
may bring about its analgesc efect by way of raiang
ACTH content in hypothalamus. It is known that EA
and filiform needle fulfill their analgesc effect by en
hancing the content of hypothaamic B-EP. Since
many kinds of bioactive substances are involved in
analgesa, some other gpproachesother thanf - EP and
ACTH may be involved in blood letting-induced anal-
geda.
3.3 Sgnificance of thefour acupuncture therapiesin
POMC mRNA expresson in hypothaamus

POMC mRNA is the antecedent substance of -
EP and ACTH. POMC neurons are mainly stuated
in the hypothalamus (arcuate nucleus) , and their ax-
onsproject to the median eminence, ventromedial nu-
cleus and nucleus ceruleus. It has been demonstrated
that there exis POMCrdated peptides such as
ACTH ,B-EP,0-MSH inthe brain, and they are rich
in the hypothaamus. They a2 exist in the limbic
system, but rarely in the midbrain, brain sem, stria
tum, and oortex.
acupuncture stimulation, the release of centrd EOP
wasincreased. However , the content of centra EOP

It was reported that during

was not decreased , but increased®! | for which it was
assumed that the increase was due to the augment of
disection of EOP antecedent and gene transcrip-
tion!*!.
expresson of centra EOP was accelerated in acypunc
ture andges'a[5]. It was conddered that one of the

In recent years, evidence has shown that the

functiona sgnificances for EOP gene expresson was
to compensate the reduction of the antecedent due to
increased release of EOP, and the accelerated expres
son may be implicated in the long-term modulation
produced by acupuncture'®!.
that formalinrinduced pain resulted in potentiation of
POMC gene expresson, and acupuncture could facili-
tate the process. The present experiments exhibited
that EA and filiform needle could accelerate the ex-
presson of POMC mRNA , which might compensate

Evidence has shown
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the reduction of POMC induced by the increased re-
lease of hypothaamic B-EP during the needling.
However , the influencesof blood letting and point in-
jection on the expresson of POMC mRNA in hy-
pothalamus were not of dgnificance. POMCisado an
antecedent of ACTH. The mechanisms of the results
that point injection could enhance the content of
ACTH, but could not markedly influence the expres
sonof POMC mRNA , are not yet clear, which re-
mains to be studied further.

To sum up, EA, filiform needle, blood letting
and point injection al can provide anagedc effects,
and the efects of EA and point injection are better
than those of the others. At hypothaamic level , EA
and filiform needle fulfill their anagesc efects by
way of eevating the concentration of B-EP and in-
creagng the expresson of POMC mRNA. PRoint in
jection maybe redize its analgedc efect by way of en
hancing the content of ACTH. Snce blood letting
showed no marked efect on the contents of 3- EP and
ACTH and on the expresson of POMC mRNA , it
may exert its anagesc effect by some other goproach-
€s.
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( Continue from Page 55)

Additional acupoints were used in combination ac
oording to pattern identification. The Back- Shu acu-
points where the qi of Zangfu organs converges,
have functionsof tonifying the heart and gleen, nor-
malizing balance between the heart and kidney , nour-
ishing yin to subdue thefire, harmonizing functiona
activities of the gleen and stomach, and regulating
meridian- qi flow of thefive zang-organs,  that the
mentd activities resume normal state. Scalp massage,
topical mechanical stimulation, may promote dilation
of capillary vessels, increase the supply of blood to the
brain and accelerate the cerebrd blood circulation. In
addition, rhythmic gentle massage may a < regulate
the function of the autonomic nerve system to poten-
tiate the inhibitory process of the cerebrd cortex.

Simulation of the plantar reflex zones functions in
nourishing yin to subdue yang, clearing heat from
the head and eyes, and caming the mind. Listening
light musc during massage and acupuncture may help
the inmmnia person harmonize the psychologica
gsate, relieve anxiety , tendon, and depresson to in-
duce deep and increase the eficiency of deep. A conr
bination of these three moddities may rebalance yin
and yang, free the flow of g and blood within the
internal organs, 9 that insomnia will disgppear.
Thisintegrated treatment has the advantages of
satidactory effects and absence of ddeeffects. It is
recommended to treat the patient in the aternoon.
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