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Introduction 

• Autism spectrum disorder (ASD) is disorders of 

brain development with difficulties in social 

interaction, verbal and nonverbal 

communication and repetitive behaviors. 

• The default mode network (DMN) dysregulation 

has been found in ASD children. 

• Acupuncture stimulation can alter DMN 

activations and deactivations.  

 



Default Mode Network 

Frank Lee, 2013 

http://www.geon.us/Main/Brain.htm 



Dysmaturation of the default mode network in autism 

Human Brain Mapping 

18 JAN 2013 DOI: 10.1002/hbm.22252 

http://onlinelibrary.wiley.com/doi/10.1002/hbm.22252/full#fig2 

http://onlinelibrary.wiley.com/doi/10.1002/hbm.22252/full
http://onlinelibrary.wiley.com/doi/10.1002/hbm.22252/full


Dysmaturation of the default mode network in autism 

Human Brain Mapping 

18 JAN 2013 DOI: 10.1002/hbm.22252 

http://onlinelibrary.wiley.com/doi/10.1002/hbm.22252/full#fig3 

http://onlinelibrary.wiley.com/doi/10.1002/hbm.22252/full
http://onlinelibrary.wiley.com/doi/10.1002/hbm.22252/full


Figure 4. DMN hub configurations preceding 

acupuncture and following acupuncture at ST36 

or NAP within the delta band 

You Y, Bai L, Dai R, Cheng H, et al. (2013) Altered Hub Configurations within Default Mode Network following Acupuncture at ST36: A 

Multimodal Investigation Combining fMRI and MEG. PLoS ONE 8(5): e64509. doi:10.1371/journal.pone.0064509 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0064509 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0064509


Figure 5. DMN hub configurations preceding 

acupuncture and following acupuncture at ST36 

or NAP within the theta band 

You Y, Bai L, Dai R, Cheng H, et al. (2013) Altered Hub Configurations within Default Mode Network following Acupuncture at ST36: A 

Multimodal Investigation Combining fMRI and MEG. PLoS ONE 8(5): e64509. doi:10.1371/journal.pone.0064509 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0064509 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0064509


Figure 8. DMN hub configurations preceding 

acupuncture and following acupuncture at ST36 

or NAP within the gamma band 

You Y, Bai L, Dai R, Cheng H, et al. (2013) Altered Hub Configurations within Default Mode Network following Acupuncture at ST36: A 

Multimodal Investigation Combining fMRI and MEG. PLoS ONE 8(5): e64509. doi:10.1371/journal.pone.0064509 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0064509 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0064509


Figure 3. Changes in functional connectivity of 

the DMN following MA (A) or EA (B). 

Jiang Y, Wang H, Liu Z, Dong Y, et al. (2013) Manipulation of and Sustained Effects on the Human Brain Induced by Different Modalities of 

Acupuncture: An fMRI Study. PLoS ONE 8(6): e66815. doi:10.1371/journal.pone.0066815 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0066815 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0066815




• Effect of Acupuncture in Mild 

Cognitive Impairment and Alzheimer 

Disease: A Functional MRI Study  

 

PLoS ONE 7(8): e42730.  



Table 1. Characteristics of the AD, MCI patients and Normal controls. 

Wang Z, Nie B, Li D, Zhao Z, et al. (2012) Effect of Acupuncture in Mild Cognitive Impairment and Alzheimer Disease: A Functional MRI 

Study. PLoS ONE 7(8): e42730. doi:10.1371/journal.pone.0042730 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0042730 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0042730


Figure 2. Regions showing abnormal activities in MCI 

subjects (a) and AD subjects (b) in resting state. 

Wang Z, Nie B, Li D, Zhao Z, et al. (2012) Effect of Acupuncture in Mild Cognitive Impairment and Alzheimer Disease: A Functional MRI 

Study. PLoS ONE 7(8): e42730. doi:10.1371/journal.pone.0042730 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0042730 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0042730


Figure 5. Regions showing increased or decreased activities in MCI 

subjects after acupuncture comparing to resting state. 

Wang Z, Nie B, Li D, Zhao Z, et al. (2012) Effect of Acupuncture in Mild Cognitive Impairment and Alzheimer Disease: A Functional MRI 

Study. PLoS ONE 7(8): e42730. doi:10.1371/journal.pone.0042730 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0042730 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0042730


Figure 6. Regions showing increased or decreased activities in AD 

subjects after acupuncture comparing to resting state. 

Wang Z, Nie B, Li D, Zhao Z, et al. (2012) Effect of Acupuncture in Mild Cognitive Impairment and Alzheimer Disease: A Functional MRI 

Study. PLoS ONE 7(8): e42730. doi:10.1371/journal.pone.0042730 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0042730 

http://www.plosone.org/article/info:doi/10.1371/journal.pone.0042730


Acupuncture in Mild Cognitive 

Impairment and Alzheimer Disease 

• Most of the regions were involved in the 

temporal lobe and the frontal lobe, 

which were closely related to the 

memory and cognition.  

• The fMRI study confirmed that 

acupuncture at Tai chong (Liv3) and He 

gu (LI4) can activate certain cognitive-

related regions in AD and MCI patients. 

 PLoS ONE 7(8): e42730.  



• Acupuncture improves cognitive deficits 

and increases neuron density of the 

hippocampus in middle-aged SAMP8 

mice. 

Acupuncture in Medicine, 2012 Dec; 30 (4): 339-45.  

 



Acupuncture improves cognitive deficits  

Acupuncture in Medicine, 

2012 Dec; 30 (4): 339-45.  



Acupuncture improves cognitive deficits  

Acupuncture in Medicine, 

2012 Dec; 30 (4): 339-45.  



Acupuncture improves cognitive deficits  

Acupuncture in Medicine, 

2012 Dec; 30 (4): 339-45.  



A Systematic Review 

• Acupuncture for Treatment of Autism 

Spectrum Disorders 

 

Ming,  Evid Based Complement Alternat Med. 

2012;2012:679845 





Acupuncture for ASD, A Review 

Ming,  Evid Based Complement Alternat Med. 

2012;2012:679845 
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Acupuncture for ASD, A Review 

Ming,  Evid Based Complement Alternat Med. 
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Acupuncture for ASD, A Review 

• Results. “highly variable”. Behavioral 
and/or developmental improvements were 
reported in all acupuncture treatment 
studies. All studies reported general 
tolerability.  

• Conclusions. Vigorously controlled double-
blinded clinical trials are needed to 
evaluate the efficacy and safety of 
acupuncture in children with autism 
spectrum disorders. 

Ming,  Evid Based Complement Alternat Med. 

2012;2012:679845 



Acupuncture for autism spectrum 

disorders (ASD) 

Current evidence does not 

support the use of acupuncture 

for treatment of ASD. There is no 

conclusive evidence that 

acupuncture is effective for 

treatment of ASD in children and 

no RCTs have been carried out 

with adults. Further high quality 

trials of larger size and longer 

follow-up are needed. 

Cheuk. Cochrane Database Syst Rev. 2011 Sep 

7;(9):CD007849 



• Transcutaneous electrical acupoint 

stimulation in children with autism and 

its impact on plasma levels of arginine-

vasopressin and oxytocin: A prospective 

single-blinded controlled study  

Zhang. Research in Developmental Disabilities 

33 2012 (4): 1136–1146 



TEAS for autism, a controlled trial 

Zhang. Research in Developmental Disabilities 

33 2012 (4): 1136–1146 



TEAS for autism, a controlled trial 

• 30 min per session,  5 days a week x 12 weeks. 

• LI 4 (Hegu) and PC 6 (Neiguan) on one side ST 
36 (Zusanli) and SP 6 (Sanyinjiao) on the other 
side.  

• Frequency: alternating 2/15 Hz (2 Hz with a 0.6 
ms pulse width; 15 Hz with a 0.3 ms pulse width, 
each lasting for 3 s).  

• First week: 3 mA in the upper limb and 5 mA in 
the lower limb).  

• Final intensity : 10 mA and 15 mA, respectively 



TEAS for autism, a controlled trial 

Zhang. Research in Developmental Disabilities 

33 2012 (4): 1136–1146 



TEAS for autism, a controlled trial 

Zhang. Research in 

Developmental 

Disabilities 

33 2012 (4): 1136–

1146 



TEAS for autism, a controlled trial 

• It is concluded that TEAS is effective for the 

treatment of autistic children with a passive 

and aloof social interaction style.  

• Changes in plasma levels of AVP and 

possibly OXT may be involved in mediating 

the therapeutic effect of TEAS. 

Zhang. Research in Developmental Disabilities 

33 2012 (4): 1136–1146 



Conclusions 

• Default Mode Network dysregulations have 

been found in ASD Children. 

• Acupuncture stimulation alters DMN 

activations and deactivations. 

• Clinical trials suggest acupuncture is a 

promising therapy for ASD.  

• More high quality clinical trials are needed.  

 



Clinical Trials of Acupuncture for Autism 

Clinicaltrial.gov 2013 


