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ABSTRACT

Background: The 2010 Cochrane Collaboration Review reported laser acupuncture as being effective in

depression. The treatment was on LR 8, LR 14, CV 14, and HT 7 over 12 sessions within a 2-month period.

Objective: The aim of this study was to investigate the biological plausibility of low-intensity laser acu-

puncture as an antidepressant treatment.

Design: Randomized stimulation with a fiber-optic infrared laser on these acupoints and KI 3 acupoint. We

used a blocked design, alternating laser and placebo laser/rest blocks, while the blood oxygenation level-

dependent (BOLD) fMRI response was recorded from the whole brain on a 3T MRI scanner.

Setting: This study took place at the research institute.

Subjects: Ten subjects were studied, as confirmed by the Hamilton Depression Rating Scale (HAM-D17).

Intervention: Low-intensity laser acupuncture.

Main outcome measures: Significant brain patterns for each acupoint greater than the other acupoints and

placebo.

Results: Each acupoint laser stimulation condition resulted in a different activation size and pattern of neural

activity. Regions with significantly increased activation and deactivation compared to placebo included fronto-

limbic-striatal brain regions. There was no significant activation or deactivation with KI 3. Blinding was

afforded with the block design and the infrared laser.

Conclusions: There is positive biological evidence to support the empirical evidence for laser acupuncture in

the treatment of depression. With its minimal adverse effect profile and ease of application, laser acupuncture

should be included in depression management strategies.
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INTRODUCTION

Acupuncture is one of the most popular treatments

in Complementary and Alternative Medicine (CAM)

for the management of depression.1,2 It is perceived as being

holistic and relatively free of adverse effects. Patients, even

in Western countries, often regard acupuncture as an alternative

to the mainstream treatments or as a complementary treatment

to be used as an add-on. Due to an increase in its popularity,

there has been a recent diversification of acupuncture research

away from the more traditional study of pain3 into the exami-

nation of the role of acupuncture in mental disorders.4–13
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The first foray into the use of acupuncture in the treatment

of depression was the investigatory work on electro-

acupuncture.6,7 These earlier studies were followed by

clinical studies from 1998 when the use of manual needle

acupuncture in depression was revisited.9 In a randomized

controlled needle acupuncture study using acupoints rele-

vant to mood, as well as secondary acupoints tailored to

individual subjects, it was found that acupuncture in de-

pression was better than placebo. However, the effect was

transient, with depression recurring at 6 months.10 Needle

acupuncture was as good as pharmacotherapy, albeit with a

better adverse effects profile.7,8 Adverse effects are the main

reason for patients’ noncompliance, and the recent literature

reflects this, with only 7.7% of patients benefiting from

pharmacotherapy.14 The fact that acupuncture has fewer

adverse effects is indeed encouraging, and further investi-

gation is needed to consider it as another treatment option

for depression, alongside pharmacotherapy, cognitive be-

haviour therapy, and supportive counselling. Three sys-

tematic reviews on acupuncture in depression were

inconclusive on the efficacy of needle acupuncture in de-

pression.15–17 By 2010, enough literature had accumulated

for the Cochrane Collaboration to review all acupuncture

studies on depression.4 All except one were needle acu-

puncture studies, with one double-blind, controlled study

that examined laser acupuncture reporting a highly signifi-

cant positive effect of the treatment.11 The Cochrane review

concluded that there was insufficient evidence for the use of

acupuncture in depression. It is noteworthy that none of the

studies reviewed was supported by neuroimaging.

If acupuncture is to be established as an evidence-based

treatment for depression, it is necessary to document that

acupuncture results in brain effects in regions considered

important in the regulation of emotion. We recently reported

on the brain effects of low-intensity laser stimulation of four

acupoints, traditionally used in Traditional Chinese Medi-

cine (TCM) for the treatment of depression, in a sample of

healthy subjects. We showed that such stimulation did lead

to activation of brain regions that made it biologically

plausible as an antidepressant treatment.18 In this paper, we

extend these findings to a depressed group. We also in-

cluded the acupoint KI 3, frequently used for anxiety, in-

somnia, and fatigue in TCM, since these symptoms are often

present in depressed patients. We used laser rather than

needle acupuncture for this investigation because of the

greater acceptability of the former by patients, and the ease

of blinding with laser stimulation because of the lack of a

skin sensation in laser acupuncture.

METHODS

Ethics Statement

Sydney and Illawarra Area Health Service and partici-

pants provided written informed consent before participation.

Subjects

Subjects aged 18–50 years were recruited by online ad-

vertisement at the University of New South Wales and

Prince of Wales Hospital Randwick and by paper notice at

the private clinic on the North Shore in Sydney over a

3-month period. Inclusion criteria were that patients should

meet the DSM IV criteria for major depression;19 have

scores of > 12 on the self-reporting Beck Depression In-

ventory (BDI);20 have scores of > 14 on the clinician-rated

Montgomery and Asberg Depression Rating Scale

(MADRS);21 have scores of > 10 on the Hamilton Psy-

chiatric Reporting Scale (HAM-D);22 have suffered from

depression for less than 2 years; and be able to give in-

formed consent. The potential subjects underwent the self-

reporting BDI first prior to clinician interview by IQS and/or

PS. Inter-rater reliability was estabished at the commence-

ment of the study. All subjects were right-handed. Exclusion

criteria were a history of alcohol abuse; psychotropic

medication or mood-related herbs such as St John’s Wort

taken within the previous month; presence of neurological

or other major physical illness; or diagnosis of another

psychiatric disorder. Any contraindications to MRI (pace-

maker, ferromagnetic implants or foreign body, claustro-

phobia) were exclusionary.

Sample Size

The sample size was set at n = 10 subjects comparative to

our healthy subjects LA and fMRI study.18

Choice of Acupoints

The acupoints were selected for their relevance to mood

disorders according to TCM.23 These acupoints lay on the

classically named Liver (LR), Heart (HT), and Conception

Vessel (CV) meridians. The selected points, labeled LR 8 on

the left, LR 14 on the right, HT 7 on the left, CV 14 in the

midline, and KI 3 on the right, are shown in Figure 1. LR 8 is

in the left medial knee region, between the insertions of the

sartorius and semitendinosus muscles. LR 14 is in the vi-

cinity of the right 6th intercostal space on the mid-clavicular

line. HT 7 is at the left wrist crease, in the vicinity of the

radial side of the flexor carpi ulnaris. CV 14 is in the anterior

midline, approximately 5 cm below the xiphisternum. KI 3

is located midway between the centre of the right medial

malleolus and the Achilles tendon.24

Liver (LR) channel is used for internalized emo-

tions, frustration, and depression. It is also useful for in-

creasing vitality in fatigue patients. Liver Qi Stagnation

and Liver Fire are two likely TCM diagnoses for depression.

As the depression progresses, Liver Qi deficiency sets in.

LR 14 is the front mu or alarm point of the Liver channel,

which is used when rapid recovery is required. LR 8 is the

water point of the Liver channel and is helpful to quell

Liver Fire.
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CV 14 is the front mu or alarm point of the Heart (HT)

channel (i.e., the emotional heart in TCM). It is a sedating or

calmative point. It is also useful in noncardiac pectoral pain

and other somatic changes with depression that involve the

chest and abdomen.

HT 7 is the sedation point of the Heart (HT) channel. It is

often used for patients in distress to calm them down, for

example to help them to drop off to sleep at night. It is used

in depression, mood swings, indifference, or amotivation.

KI 3, the source point of the Kidney channel, was in-

cluded to manage fatigue likely to be secondary to sleep

disturbances, and also any anxiety component from the

depression.

fMRI design

A block design (Active-Sham-Active-Sham) was used,

with each block being of 24 seconds duration during which

the subject received either laser stimulation (switched on) or

placebo stimulation (switched off) at one acupoint. The 24

seconds included 2 seconds built-in time delay for laser

safety, 2 seconds TR or rest time, and the actual active laser

stimulation or sham laser (laser switched off) block of 20

seconds. The infrared laser was held with a light touch

on the skin surface by the acupuncturist. Since the low-

intensity laser produces no sensation, it was possible for the

subject to be kept blind to the phase of stimulation. The

on–off cycle was repeated four times for each acupoint (LR

14, LR 8, CV 14, HT 7, KI 3). Eleven runs were performed,

with the five acupoints being tested twice in random order

after a dummy run. Subjects were told to relax and keep

their eyes closed whilst in the scanner.

Laser Stimulation

A Moxla� prototype fiber-optic infrared light laser

(Euryphaessa AB, Stockholm, Sweden; 808 nm) with

25 mW capacity and a fiber-optic arm was developed for use

in the scanning room. The laser parameters were similar to

the one used in our previous fMRI study.18 The acupoints

were carefully circled with a skin-marking pencil (circum-

ference slightly larger than the laser probe) prior to entry

into the scanning room. A stably held laser was applied to

the skin by the acupuncturist (IQ-S) who moved it from

FIG. 1. Location of acupoints.
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point to point according to the time signal. The switching on

and off was achieved with a computer signal time-locked to

the MRI acquisition. In the first round, each run had

25 mW · 20 seconds of laser energy delivery (0.5 J) and

each acupoint received four active laser runs (0.5 J · 4 = 2 J).

In the second round, the procedure was repeated (another

2 J). The total energy delivered was 4 J per acupoint per

subject.

fMRI

Imaging was performed on a 3T Philips Intera MRI

scanner (Philips Medical Systems, Best, Netherlands) for

both T1-weighted 3D structural and BOLD contrast func-

tional MRI. The 3D structural MRI was acquired in sagittal

orientation using a T1-weighted TFE sequence (TR/

TE = 6.39/2.9 ms; flip angle = 8; matrix size = 256 · 256;

FOV = 256 · 256 mm; slice thickness = 1.0 mm), yielding

sagittal slices 1.0 mm thick and an in-plane spatial resolu-

tion of 1.0 mm · 1.0 mm, producing an isotropic voxel of

1.0 mm · 1.0 mm · 1.0 mm. A gradient echo-planar imaging

(EPI) technique (TR/TE = 2000/40 ms; matrix size = 128 ·
128; FOV = 250 mm · 250 mm; in-plane pixel size

1.953 · 1.953 mm) was used to acquire T2-weighted BOLD

contrast fMRI in axial orientation. The whole brain was

covered using 21 slices at 5.0 mm slice thickness and

0.5 mm gap for each volume. Each session of 96 volumes

were collected at the rate of 2 s/volume.

Table 1. Brain Activation Patterns for Laser Acupuncture on LR 14, CV 14, LR 8, and HT 7 for Healthy

Subjects and Major Depressed Subjects Under the Same Experimental Conditions in Separate Studies

Acupoint

Brain regions in

healthy subjects18 (n = 10)

Brain regions in major

depressives in this

study (n = 10) x y z KE Zscore

Activation

LR 14 Left postcentral gyrus R sup temporal gyrus - 52 - 42 - 2 73 4.09

Left superior frontal gyrus L inf temporal gyrus - 44 26 - 14 44 3.95

Left middle frontal gyrus L middle frontal gyrus - 46 8 44 30 3.64

R inf parietal lobule 44 - 40 44 65 3.56

L inf parietal lobule - 52 - 18 - 10 26 3.38

CV 14 L middle temporal gyrus L middle temporal gyrus - 50 - 46 6 62 4.40

L culmen L culmen - 38 - 36 - 30 19 3.60

R middle temporal gyrus R middle temporal gyrus 40 2 - 42 21 3.56

R parahippocampus L culmen - 34 - 48 - 18 17 3.54

R sup temporal gyrus R parahippocampus 22 - 52 6 16 3.45

R sup temporal gyrus 32 8 - 20 20 3.33

LR 8 R precentral gyrus R precentral gyrus 52 - 8 46 70 4.37

R postcentral gyrus R postcentral gyrus 58 - 30 50 183 4.21

L middle temporal gyrus L middle temporal gyrus - 44 - 78 16 25 3.32

R lingual gyrus R lingual gyrus 12 - 84 - 2 217 3.85

R cuneus R cuneus 24 - 90 36 70 3.72

L lingual gyrus L lingual gyrus - 10 - 76 - 4 260 3.53

R cuneus 12 - 82 24 47 3.28

HT 7 Nil significant L middle frontal gyrus - 26 38 34 84 4.75

Deactivation

LR 14 Left cerebellar tonsil R sup temp gyrus 28 6 - 36 25 3.68

Left occipital pobe, precuneus L sup temp gyrus - 18 12 - 28 28 3.66

L medial frontal gyrus - 6 50 4 87 3.63

L cingulate 0 - 20 36 85 3.58

CV 14 Nil significant L inf temporal gyrus - 52 - 10 - 24 15 3.68

LR 8 Right middle frontal gyrus L middle temporal gyrus - 50 - 46 4 136 4.18

Left middle grontal gyrus L lat glob pallidus - 18 0 - 4 35 4.04

Right superior frontal gyrus L inferior frontal gyrus - 24 26 - 26 20 3.68

Right middle temporal gyrus L middle frontal gyrus - 44 6 46 32 3.67

Right caudate

HT 7 Nil significant L middle temporal gyrus - 50 - 46 4 54 4.33

x,y,z coordinates, KE, and Zscore for the depressed subjects are also displayed.
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Image Preprocessing and Statistical Analysis

Imaging data were analyzed using statistical parametric

mapping (SPM2; Wellcome Department of Cognitive

Neurology, London, UK) implemented in Matlab R2007b

(Mathworks Inc., Natick, MA). All volumes were realigned

spatially to the first volume and the time-series for voxels

within each slice realigned temporally to acquisition of the

middle slice. Resulting volumes were normalized to a

standard EPI template based on the Montreal Neurological

Institute (MNI). The normalized images were smoothed

with an isotropic 8 mm full-width half-maximal Gaussian

kernel. The time-series in each voxel were highpass-filtered

to 1/120 Hz to remove low-frequency noise.

Statistical analysis was performed in two stages, assum-

ing a random effects design. Each stimulation site was

compared to the placebo (laser off) condition for first level

analysis. The BOLD response to the laser acupuncture

stimulation was modeled by a canonical hemodynamic re-

sponse function (HRF), which is the mathematical deriva-

tive of the change in cerebral blood flow as measured by the

Blood Oxygen Level Dependent (BOLD) signal as a re-

sponse to the laser acupuncture intervention. The second

level analysis (ANOVA) used each individual subject’s

contrast images, which were effectively the statistical

parametric maps of the t-statistics for each voxel. The data

had a threshold of P < 0.001 with a spatial extent of

15 contiguous voxels.

RESULTS

The Sample

Ten subjects were recruited (five women, five men). Their

mean age was 43.7 years. Mean scores for the psychological

measures were HAM-D (18.5), MADRS (21.0), and BDI

(22.8). Six subjects were acupuncture naı̈ve, and the other

four had had needle acupuncture previously but not in the

last 3 months. None had ever had laser acupuncture.

Individual Analysis (Level One)

There was much inter-individual variability for all the

acupoints. HT 7 classically is an important acupoint in

treating emotional distress. We observed that HT 7 stimu-

lation resulted in wide brain regions’ activation and deac-

tivation in some subjects who had the TCM tongue

diagnostic sign of ‘‘heart fire’’ (very red tip of tongue) likely

as a brain response to this emotional distress. This was not

found in the other subjects.

Group Analysis (Level Two)

At the group level, there were significant increases (ac-

tivation) in BOLD levels in brain regions for each acupoint

(LR 8, LR 14, CV 14, HT 7) when compared to all the other

acupoints (verum laser per point > all others acupoints,

P < 0.001; Table 1). Further, there were also significant

decreases (deactivation) in BOLD levels for each acupoint

compared to all the other points (all other acupoints > verum

laser per point, P < 0.001; Table 1).

LR 8

The right frontal cortex (precentral gyrus), right parietal

cortex (postcentral gyrus), left temporal cortex (middle

temporal cortex), and occipital cortex (bilateral lingual

gyrii, right cuneus) were activated. Deactivation was at the

frontal cortex (left inferior and middle frontal gyrii), tem-

poral cortex (left middle temporal gyrus), and left subcor-

tical lentiform nucleus (globus pallidus; Fig. 2).

FIG. 2. LR 8 brain patterns during laser acupuncture on LR 8 in major depressed subjects. (a) Activation of right cuneus. (b)
Activation of bilateral lingual gyri and deactivation of left globus pallidus. (c) Deactivation of left middle temporal gyrus.
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LR 14

The temporal cortices (right superior temporal gyrus, left

inferior temporal gyrus), frontal cortex (left middle frontal

gyrus) and right parietal cortex (inferior parietal lobule)

were activated. Deactivation was at the temporal cortex

(bilateral superior temporal gyrus) and limbic cortex (left

cingulate gyrus; Fig. 3).

CV 14

Activation was at the temporal cortex (bilateral middle

temporal gyrus, right superior temporal gyrus), limbic cor-

tex (right parahippocampal gyrus), and cerebellum (left

culmen). Deactivation was at the temporal cortex (left in-

ferior temporal gyrus; Fig. 4).

HT 7

HT 7 activated the frontal cortex (left middle frontal

gyrus). Deactivation was at temporal cortex (left middle

temporal gyrus). Activity was ipsilateral (Fig. 4).

KI 3

There was no significant activation or deactivation.

FIG. 3. Brain patterns for laser acupuncture on LR 14 in major depressed subjects. (a) Activation of left inferior temporal gyrus and
right inferior parietal lobule. (b) Deactivation of right cingulate and left inferior frontal gyrus and activation of left inferior temporal
gyrus. (c) Deactivation of left medial frontal gyrus.
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Sensorimotor Cortex and Laterality of Cerebral
Activation and Deactivation

There was activation of contralateral postcentral gyrus

and precentral gyrus, that is, the sensorimotor cortex, with

stimulation at LR 8 but none of the other acupoints. LR 8

and HT 7 were the only limb acupoints to produce brain

effects. Laser stimulation at acupoint LR 8 caused bilateral

activation and ipsilateral deactivation. Activation and de-

activation with stimulation of HT 7 at left upper limb were

both ipsilateral. There was no significant activation or

deactivation with stimulation of the right lower limb

acupoint KI 3.

DISCUSSION

In this study, we examined the brain effects of laser

acupuncture on our selected suite of acupoints that follow

TCM principles and which have also been empirically tested

in our depression and laser acupuncture pilot study.11 We

demonstrated that stimulation of acupoints LR 8, LR 14, and

CV 14 activated and deactivated many brain regions, in-

cluding those that are known to be involved in the regulation

of mood and which are putative targets in any antidepressant

treatment.18 In particular, these regions were the cingulate

gyrus, the parahippocampal gyrus, and the striatum. We also

found that laser acupuncture modulated activity in brain

regions involved in the default mode network (DMN) also

known as resting state network (RSN).

DMN or RSN are the brain regions that are prominent

when the brain is not performing a particular task (which

is known as task positive, e.g., writing this article or

reading this article) but is at rest (also known as task

negative). The DMN or RSN is important, as in this ‘‘quiet

time’’ much is done within the individual to regulate and

coordinate complex neural cascades that also involve the

affective (emotional) cortex or so called limbic or para-

limbic systems.25–30 Lou et al. referred to these phenom-

ena as ‘‘yoga lessons for the brain,’’ as this DMN or RSN

time facilitated regulation of the autonomic nervous sys-

tem and other neural networks, similar to the whole yoga

experience where various postures in yoga lead up to

meditation.30

FIG. 4. Brain patterns for laser acupuncture on acupoints CV 14 and HT 7 in major depressed subjects. (a) CV 14 activation of left
middle temporal gyrus. (b) CV 14 activation of left culmen. (c) CV 14 deactivation of inferior temporal gyrus and activation of left
middle temporal gyrus and culmen. (d) HT 7 activation of left middle frontal gyrus. (e) HT 7 deactivation of left middle temporal gyrus.
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We have previously reported similar findings in a group

of healthy individuals.18 Table 1 summarizes the findings

from the two studies, with the caveat that the two studies,

while using the same methodology, were performed at dif-

ferent times, and the comparison is qualitative and not sta-

tistical. What is noteworthy is the more extensive network

of brain regions affected with acupuncture in depressed

patients, including activation of bilateral lingual gyrus and

right cuneus with LR 8 and activation of left culmen by

CV 14. Highly differentiated cognitive aspects of emotion

involving the cuneus and lingual gyrus have been previously

explored31 and attest to the relevance of these findings. That

the pattern of activation and deactivation is different in

depressed subjects may be related to the baseline state-

dependent level of activation. Functional brain imaging

studies, while not consistent in their findings, reveal a net-

work of brain regions that are hypoactive at rest, such as the

middle frontal gyrus, superior temporal gyrus, anterior

cingulate, insula, and cerebellum, and show increased ac-

tivation with antidepressant treatment.32–35 On the other

hand, certain brain regions such as the medial and inferior

frontal gyrus, basal ganglia, and possibly the amygdala and

thalamus are overactive at rest and showed reduction in

activity with treatment. Activation patterns also appeared to

be altered in the middle temporal gyrus, posterior cingulate,

and cerebellum, but not consistently. The depressed par-

ticipants in our study showed deactivation in the medial

frontal gyrus, the superior temporal gyrus, and the globus

pallidus, which is consistent with the likely effects of an

antidepressant treatment. While healthy subjects showed

activation of the cingulate gyrus, including the posterior

region, with acupuncture, depressed patients showed a de-

activation of the cingulate gyrus.

While the main regions modulated by acupuncture in both

healthy and depressed patients are in the frontal and tem-

poral lobes, depressed patients showed changes in other

regions as well. The inferior parietal lobule was activated

with the LR 14 acupoint in depression. Altered parietal

activation at rest has been reported in some studies of de-

pression.36 Modulation of activity in the cerebellum with

acupuncture on CV 12 and LR 8 acupoints in depressed

patients in our study is noteworthy. The cerebellum is

considered to be important for the regulation of mood and

the perception of emotional stimuli,37,38 and its activation

with acupuncture may have relevance to the potential anti-

depressant effects of this intervention. Moreover, the corti-

cal-cerebellar system had been suggested to be central to the

development of neural models important in the longer-term

effects of acupuncture on cognitive processes.39–44 If this is

the case, our findings suggest a biological mechanism by

which acupuncture could produce long-term brain effects.

There may be concerns regarding the small sample sizes

in both our fMRI studies. However, sample size is not the

only way to increase power. The quality of the data attained,

including the signal-to-noise ratio (both temporally and

spatially) of the imaging data acquired and noise associated

with movement and artifacts and so on, are also very im-

portant. The scanning was performed on a 3T scanner with

very good spatial signal-to-noise ratio (*80). Further,

thresholding was performed at a cluster level of 15 voxels,

which is a common conservative method.

We demonstrated in our 2010 study that control (non-

acupoint) points are not inert, and the selected control point

significantly activated the right cingulate gyrus and deacti-

vated the left parahippocampus. In extending these findings

to a depressed group, our primary investigation was to test

significant verum laser activations and deactivations greater

than sham laser/rest. It was not our intention to compare

again directly the verum acupoint to the control point. Fu-

ture methodology for laser acupuncture experiments to in-

clude or not include a control point is dependent on what the

aims of the experiment are, that is, to measure the full

acupoint effect centrally (above sham or rest) or to compare

the acupoint to control point.

We did not correct for multiple comparisons. At the first

level, each condition was subtracted from rest to normalize

the conditions. At the second level, each condition was

subtracted from all the other conditions (which had also

undergone first-level normalization). The analysis was then

thresholded using a conservative cluster thresholding of 15

contiguous voxels. We were comfortable that this was a

very conservative method. This threshold is greater than the

usual 10 voxels used in previous experiments.

Acupoint Specificity

The choice of points on the skin surface that must be

stimulated for physiological effects is based on the above-

mentioned concepts of TCM, with no equivalence in our

current understanding of human physiology. The acupoints

chosen for this study therefore had only a tentative theo-

retical basis, and we cannot argue that these are indeed the

best acupoints for a future intervention. Nonetheless, we did

find differential activations with the selected acupoints.

Stimulation of the acupoints LR 8, LR 14, and CV 14 altered

activity in many brain regions relevant to mood, whereas

HT 7 produced activation of middle frontal gyrus and de-

activation of middle temporal gyrus only. HT 7 did not have

any significant brain effects in our previous work on healthy

subjects. The concept of acupoint specificity per condition

has been tested previously.45–49

Classically, any acupuncture treatment has primary acu-

points (essential for the condition) and secondary acupoints

(helpful but not essential for the condition). Little biological

evidence has been recorded in support of the above. In the

present study, we have shown that some acupoints may well

be of primary significance in depression. The KI 3 acupoint,

which was included to treat anxiety present in the depressed

subjects, did not have any significant brain effects. While

these results hold true for this sample only, another
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depressed sample with more prominent anxiety features

may well find KI 3 stimulation produces significant brain

effects, thereby suggesting a secondary role to this acupoint.

Further fMRI studies with larger samples are required to test

these classical concepts.

Laterality of Stimulation and Sensorimotor
Cortical Stimulation

Lateralization of limb acupoints appeared to be incon-

sistent and not predictable across the group. The trend for

ipsilateral brain activation by acupoints on upper and lower

limbs recorded in other laser studies on healthy sub-

jects18,50,51 did not hold true for this depressed sample. It is

possible that under the condition of depression, central

modulation by low-intensity laser acupuncture resulted not

only in more regions being stimulated but the activation was

also bilateral. Needle studies describe consistently the in-

volvement of the sensory cortex.13,40,41,52–54 As the low-

intensity laser has non-nociceptive properties, activation of

the primary somatosensory cortex was not recorded for all

acupoints except LR 8, which was stimulatory of primary

sensory and motor cortices. The significance of this is not

known. A thorough investigation of the afferent fibers car-

rying the low-intensity laser signal of the acupoints utilized

may shed light on this differentiation.

Modulation of the Default Mode Network

The resting brain has intrinsic brain activity now com-

monly referred to as the task-negative Default Mode Net-

work (DMN). During this resting state, recall, thoughts

about the future, and thoughts about alternatives to current

situations may occur.27,55 Acupuncture has been recognized

as being modulatory of the DMN.17,29,30,55–57 In this study,

we have evidence of DMN modulation by low-intensity

laser acupuncture, and there is emerging evidence regarding

the role of the DMN in depression.30,55 It is possible that

modulation of the DMN may be one mechanism by which

acupuncture produces its antidepressant effect.

This study extends our previous work in healthy subjects

and shows that laser acupuncture in depressed patients

produces activation or deactivation of brain regions and

modulation of the DMN that are potential mechanisms for

an antidepressant effect, making laser acupuncture a plau-

sible antidepressant treatment. The study provides a ratio-

nale for further empirical investigation of laser acupuncture

as a treatment for depression in a randomized controlled

trial. The ease of blinding with the laser makes it an ideal

tool for such an investigation.

CONCLUSION

There is positive biological evidence to support the em-

pirical evidence for laser acupuncture in the treatment of

depression. Due to its minimal adverse effect profile and

ease of application, laser acupuncture should be included in

depression management strategies.

ACKNOWLEDGMENTS

Thank you to all those at POWMRI (now known as

NeuroScience Australia [NeuRA]) for their help and en-

couragement, Olivier Rochesson and Peter Jenkins for their

technical expertise, Chao Suo for assistance with DMN

analyses, and Angie Russell for her help with manuscript

preparation.

Poster Presentation—Quah-Smith I, Wen W, Williams

M, Sachdev P. Third International Congress of Com-

plementary Medicine Research, 29–31 March, 2008, Syd-

ney Convention Centre, Darling Harbour, Sydney,

Australia. This poster presented an fMRI record of LA

for HS vs. MDD showing TCM principles of ‘‘excess’’ and

‘‘deficiency’’ correlating well with the autonomic nervous

system using fMRI. It won best scientific poster at the 2008

ICCMR conference.

DISCLOSURE STATEMENT

No competing financial interests exist.

REFERENCES

1. Jorm AF, Christensen H, Griffiths KM, Rodgers B. Effec-

tiveness of complementary and self-help treatments for de-

pression. Med J Aust. 2002;176: S84–96.

2. Kessler RC, Soukup J, Davis RB, et al. The use of comple-

mentary and alternative therapies to treat anxiety and de-

pression in the United States. Am J Psychiatry. 2001;158:

289–294.

3. Haake M, Muller HH, Schade-Brittinger C, et al. German

acupuncture trials (GERAC) for chronic low back pain: ran-

domized, multicenter, blinded, parallel-group trial with 3

groups. Arch Intern Med. 2007;167:1892–1898.

4. Smith CA, Hay PPJ, MacPherson H. Acupuncture for de-

pression. Cochrane Database Syst Rev. 2010;1:2–25.

5. Li C, Huang Y, Li Y, Hu K, Ziang Z. Treating post stroke

depression with mind refreshing antidepressant acupuncture

therapy. Int J Clin Acupunct. 1994;5:389–393.

6. Luo H, Menh F, Jia Y, Zhao X. Clinical research on the

therapeutic effect of electroacupuncture treatment in patients

with depression. Psychiatry Clinic Neurosci. 1998;52:338–

340.

7. Han C, Li XW, Luo HC. Comparative study of electro-

acupuncture and maprotiline in treating depression. Zhongguo

Zhong Xi Yi Jie He Za Zhi. 2002;22:512–521.

8. Song YQ, Zhou DF, Fan JH, Luo H, Halbreich U. Effects

of electroacupuncture and fluoxetine on the density of

BRAIN EFFECTS OF LASER ACUPUNCTURE IN DEPRESSION 169



GTP-binding-proteins in platelet membrane in patients with

major depressive disorder. J Affect Disord. 2007;98:253–257.

9. Allen J, Hitt SK, Schnyer RN. The efficacy of acupuncture in

the treatment of major depression in women. Psych Sci.

1998;9:397–401.

10. Gallagher SM, Allen JJ, Hitt SK, Schnyer RN, Manber R.

Six-month depression relapse rates among women treated

with acupuncture. Complement Ther Med. 2001;9:216–218.

11. Quah-Smith JI, Tang WM, Russell J. Laser acupuncture for

mild to moderate depression in a primary care setting—a

randomised controlled trial. Acupunct Med. 2005;23:

103–111.

12. Campbell A. The limbic system and emotion in relation to

acupuncture. Acupunct Med. 1999;17:124–130.

13. Li G, Clifford RJ, Yang ES. An fMRI study of somatosensory

implicated acupuncture points in stable somatosensory stroke

patients. J Magn Reson Imaging. 2006;24:1018–1024.

14. Pigott HE, Leventhal AM, Alter GS, Boren JJ. Efficacy and

effectiveness of antidepressants: current status of research.

Psychother Psychosom. 2010;79:267–279.

15. Mukaino Y, Park J, White A, Ernst E. The effectiveness of

acupuncture for depression—a systematic review of ran-

domized controlled trials. Acupunct Med. 2005;23:70–76.

16. Leo RJ, Ligot JSA Jr. A systematic review of randomized

controlled trials of acupuncture in the treatment of depression.

J Affect Disord. 2007;97:13–22.

17. Halbreich U. Systematic reviews of clinical trials of acu-

puncture as treatment for depression: how systematic and

accurate are they? CNS Spectr. 2008;13:293–294.

18. Quah-Smith I, Sachdev P, Wen W, Chen X, Williams M. The

brain effects of laser acupuncture in healthy individuals: an

fMRI investigation. PLoS One. 2010;5:e12619.

19. Diagnostic and Statistical Manual of Mental Disorders, 4th

ed. Washington, DC: American Psychiatric Association;

2000.

20. Beck AT, Ward CH, Mendelson M, Mock J. An inventory for

measuring depression. Arch Gen Psych. 1961;4:561–571.

21. Montgomery SA, Asberg M. A new depression scale designed

to be sensitive to change. Brit J Psych. 1979;134:382–389.

22. Hamilton M. Depression Rating Scale. Arch Gen Psychiatr.

1988;45:742–747.

23. Maciocia G. The Practice of Chinese Medicine: The Treat-

ment of Diseases with Acupuncture and Chinese Herbs. New

York: Churchill-Livingstone; 1994:197–280.

24. Aung SKH, Chen WPD. Clinical Introduction to Medical

Acupuncture. New York: Thieme Medical Publishers;

2007:99–131.

25. Spielberger CD, Gorsuch RL, Lushen ER. Manual for the

State-Trait Anxiety Inventory Self-Evaluation Questionnaire.

Palo Alto, CA: Consulting Psychologists Press; 1970.

26. Buckner RL, Andrews-Hanna JR, Schacter DL. The brain’s

default network: anatomy, function and relevance to disease.

Ann NY Acad Sci. 2008;1124:1–38.

27. Broyd SJ, Demanuelle C, Debener S, Helps SK, James CJ,

Sonuga-Barke EJS. Default mode brain dysfunction in mental

disorders: a systematic review. Neurosc Biobehav Rev.

2009;33:279–296.

28. Gilbert SJ, Dumontheil I, Simons JS, Frith CD, Burgess PW.

Comment on ‘‘Wandering minds: the default network and

stimulus-independent thought.’’ Science. 2007;317:43.

29. Gusnard DA, Raichle ME. Searching for a baseline: func-

tional imaging and the resting human brain. Nat Rev Neu-

rosci. 2001;2:685–694.

30. Zhong C, Bai L, Dai R, et al. Modulatory effects of acu-

puncture on resting-state networks: a functional MRI study

combining independent component analysis and multivariate

granger causality analysis. J Magn Reson Imaging.

2011;35(3)572–581.

31. Lou HC, Joensson M, Kringelbach ML. Yoga lessons for

consciousness research: a paralimbic network balancing brain

resource allocation. Front Psychol. 2011;2:366.

32. Nomi JS, Scherfeld D, Friederichs S, et al. 2008. On the

neural networks of empathy: a principle component analysis

of an fMRI study. Behav Brain Funct. 2008;4:41.

33. Goldapple K, Segal Z, Garson C, et al. Modulation of corti-

cal-limbic pathways in major depression: treatment-specific

effects of cognitive behavior therapy. Arch Gen Psychiatry.

2004;61:34–41.

34. George MS, Ketter TA, Post RM. What functional imaging

studies have revealed about the brain basis of mood and

emotion. In: Panksepp J, Greenwich CT, eds. Advances in

Biology and Psychiatry. Greenwich, CT: JAI Press; 1996:63–

113.

35. Drevets WC, Price JL, Fury ML. Brain structural and func-

tional abnormalities in mood disorders: implications for

neurocircuitry models of depression. Brain Struct Funct.

2008;213:93–118.

36. Sheline YI. Neuroimaging studies of mood disorder effects on

the brain. Biol Psychiatry. 2003;54:338–352.

37. Gotlib IH, Hamilton JP. Neuroimaging and depression: cur-

rent status and unresolved issues. Curr Dir Psychol Sci.

2008;117:159–163.

38. Surguladze SA, El-Hage W, Dalgleish T, Radua J, Gohier B,

Phillips ML. Depression is associated with increased sensi-

tivity to signals of disgust: a functional magnetic resonance

imaging study. J Psychiatr Res. 2010;44:894–902.

39. Turner B, Paradiso S. The cerebellum and emotional experi-

ence. Neuropsychologia. 2007;45:1331–1341.

40. Timmann D, Daum I. Cerebellar contribution to cognitive

function: a progress report after 2 decades of research. Cer-

ebellum. 2077;6:159–162

41. Qin W, Bai L, Yang L, et al. FMRI connectivity analysis of

acupuncture effect on an amygdala-associated brain network.

Mol Pain. 2008;4:1–17.

42. Macpherson H, Hammershlag R, Lewith G, Schnyer R, eds.

Acupuncture Research—Strategies for Establishing an Evidence

Base. Edinburgh, UK: Churchill Livingstone; 2008;133–150.

43. Hui KK, Liu J, Marina O, et al. The integrated response of the

human cerebro-cerebellar and limbic systems to acupuncture

stimulation at ST 36 as evidenced by fMRI. NeuroImage.

2005;27:479–496.

44. Yoo SS, Teh EK, Blinder RA, Jolesz FA. Modulation of

cerebellar activities by acupuncture stimulation: evidence

from fMRI study. NeuroImage. 2004;22:932–940.

170 QUAH-SMITH ET AL.



45. Olausson H, Lamarre Y, Backlund H, et al. Unmyelinated

tactile afferents signal touch and project to the insular cortex.

Nat Neurosc. 2002;5:900–904.

46. Campbell A. Point specificity of acupuncture in the light of

recent clinical and imaging studies. Acupunct Med. 2006;

24:118–122.

47. Jin Z, Luo F, Zhang WT, Zhang L, Zeng YW, Han JS. Evi-

dence from brain imaging with fMRI supporting functional

specificity of acupoints in humans. Neurosci Lett. 2004;354:

50–53.

48. Yan B, Li K, Xu JY, et al. Acupoint-specific fMRI patterns in

human brain. Neurosci Lett. 2005;383:236–240.

49. You Y, Bai L, Dai R, et al. Differential neural responses to

acupuncture revealed by MEG using wavelet-based time-

frequency analysis: a pilot study. Conf Proc IEEE Eng Med

Biol Soc. 2011(Aug):7099–102.

50. Feng YY, Bai, L, Ren Y, et al. Investigation of the large-scale

functional brain networks modulated by acupuncture. Magn

Reson Imaging. 2011;29:958–965.

51. Siedentopf CM, Golaszewski SM, Mottaghy FM, Ruff CC,

Felber S, Schlager A. Functional magnetic resonance imaging

detects activation of visual association cortex during laser

acupuncture of the foot in humans. Neurosci Lett. 2002;327:

53–56.

52. Siedentopf CM, Koppelstaetter F, Haala IA, et al. Laser

acupuncture induced specific cerebral cortical and sub-

cortical activations in humans. Lasers Med Sci. 2005;20:

68–73.

53. Wu MT, Hsieh JC, Xiong J, et al. Central nervous system

pathway for acupuncture stimulation: localization of proces-

sing with fMRI of the brain—preliminary experience. Radi-

ology. 1999;212:133–141.

54. Napadow V, Makris N, Liu J, Kettner NW, Kwong KK, Hui

KKS. Effects of electroacupuncture versus manual acupunc-

ture on the human brain as measured by fMRI. Hum Brain

Mapp. 2005;24:193–205.

55. Napadow V, Kettner NW, Liu J, et al. Hypothalamus and

amygdala response to acupuncture stimuli in carpal tunnel

syndrome. Pain. 2007;130:254–266.

56. Mason MF, Norton MI, Van Horn JD, Wegner DM,

Grafton SD, Macrae CN. Wandering minds: the default net-

work and stimulus independent thought. Science. 2007;315:

393–395.

57. Dhond RP, Yeh C, Park KY, Kettner N, Napadow V.

Acupuncture modulates resting state connectivity in de-

fault and sensorimotor brain networks. Pain. 2008;136:407–

418.

58. Sheline YI, Barch DM, Price JL, et al. The default mode

network and self-referential processes in depression. Proc

Natl Acad Sci USA. 2009;106:1942–1947.

Address correspondence to:

Perminder S. Sachdev, MD, PhD, FRANZCP

Black Dog Institute

Hospital Road

Randwick NSW 2031

Australia

E-mail: p.sachdev@unsw.edu.au

BRAIN EFFECTS OF LASER ACUPUNCTURE IN DEPRESSION 171



1933-6586  Advanced Search

Search My Library's Catalog: ISSN Search | Title Search
Search Results    

Search  Workspace  Ulrich's Update  Admin

Enter a Title, ISSN, or search term to find journals or other periodicals:

Medical Acupuncture

Log in to My Ulrich's

Macquarie University Library     

Related Titles

Alternative Media
Edition (1)

Lists

Marked Titles (0)

Search History

1933-6586 - (1)

 Save to List  Email  Download  Print  Corrections  Expand All  Collapse All

Title Medical Acupuncture

ISSN 1933-6586

Publisher Mary Ann Liebert, Inc. Publishers

Country United States

Status Active

Start Year 1989

Frequency 6 times a year

Language of Text Text in: English

Refereed Yes

Abstracted / Indexed Yes

Serial Type Journal

Content Type Academic / Scholarly

Format Print

Website http://www.liebertpub.com/ACU

Email acu.editorial@gmail.com

Description Presents clinical papers, case reports, and research findings that integrate concepts
from traditional and modern forms of acupuncture with conventional medical training.

 Save to List  Email  Download  Print  Corrections  Expand All  Collapse All

 

Title Details

Contact Us   |    Privacy Policy   |    Terms and Conditions   |    Accessibility

Ulrichsweb.com™, Copyright © 2013 ProQuest LLC. All Rights Reserved

 Basic Description

 Subject Classifications

 Additional Title Details

 Title History Details

 Publisher & Ordering Details

 Price Data

 Online Availability

 Abstracting & Indexing

 Other Availability

 Demographics

ulrichsweb.com(TM) -- The Global Source for Periodicals http://ulrichsweb.serialssolutions.com/title/1363297572183/634691

1 of 1 15/03/2013 8:48 AM


