The Response of Microcirculatory Mechanism and Oxygen Metabolism to Acupuncture Stimulation
Introduction
This study is a double blinded, randomly controlled, placebo trial that attempts to confirm the microcirculatory mechanisms of acupuncture and how this increases the migration of red blood cells at acupuncture sites. Acupuncture refers to a therapeutic modality involved in the stimulation of certain points in the body (acupoints) by using needles, moxibustion, electricity, laser and acupressure (World Health Organisation), known to treat nearly all ailments, disorders and patterns in TCM theory. A large amount of acupuncture research is currently focused on understanding the mechanisms of acupuncture so that acupuncture can gain greater validity in the west and to find objective methods that can be used to diagnose diseases at acupuncture sites (Tsuei 1996).
Microcirculation refers to blood flow through the smaller blood vessels of the body. It is the primary measure of delivering and removing substances from the body and is involved in the metabolism of every cell (Dharmananda (2003). Various hypotheses and research has discovered that microcirculation increases oxygenation in the tissues, flushes out toxins and waste products as well as works in delivery of nutrients, oxygen and other blood constituents to the tissues (Dharmananda 2003). Oxygen metabolism can also dilate blood vessels and improve blood supply to the brain during acupuncture stimulation. This increase in oxygen metabolism decreases damage to the brain and may lead to the increased delivery of oxygen to the tissues (Litscher 2003). Flaws in current research include ignorance of whether the increased oxygenation occurs simultaneously with the acupuncture stimulation, whether oxygen carried by the red blood cells is related to the acupuncture affect as well as there being inadequate knowledge of mechanisms involved in migration of red blood cells to acupuncture sites (Gerber 2000). 
This research paper aims to objectively measure and record the microcirculatory effects at the periphery as well as oxygen metabolism in the brain during acupuncture stimulation. It asks two questions: 1) will acupuncture stimulation be effective in increasing the local blood supply at the periphery due to an increase in microcirculation? 2) If yes, does the increase in microcirculation at the periphery stimulate changes in the oxygen delivery to the tissues? This study hypothesises that oxygen-rich blood cells will travel to the acupuncture site during acupuncture stimulation and simultaneously increase the level of oxygen delivery to the tissues due to an increase in oxygen metabolism in the brain.  
Method
Design of the Study

This case is a randomised, double blind controlled, placebo trial. The subjects will be randomly allocated into a control and intervention group by a manual process. The intervention group will determine if microcirculation and oxygen metabolism is different at acupuncture points compared to non-acupuncture points. This study is a double blinded as the participants, research coordinator and data collaborator are not provided with information regarding the allocation of subjects until the trial is complete. The only person with access to information will be the acupuncturists due to the manual nature of this position.
Participants
The Sample will consist of a minimum of 100 healthy volunteers. An additional 20 participants (20%) will be required to account for dropouts (i.e. sudden illnesses, secondary effects to acupuncture, etc). The sample will be recruited through advertisement in the form of posters, flyers, newspaper and haematology, acupuncture and TCM related journals.

The inclusion criteria involves a large diversity of male and female volunteers aged between 21 and 35 years old. These people are less likely to have degenerative or chronic illnesses. Blood tests and vital signs will be conducted 2 weeks prior to the examination as well as on the day, to ensure that there are no lingering conditions (i.e. neurological, circulatory or neurological deficits) that may interfere with the validity of the study. The blood tests also determine the mean oxygen levels of the subjects, which will indicate the participant’s blood status before and after the trial to see if they are altered by acupuncture. People excluded from this study involve people taking medications that could affect local blood supply, smooth muscle, arthrosclerosis or oxygen metabolism (such as blood thinning and anticoagulation drugs). All patients must not take medication at least 12 hours before the examination.
Ethical Concerns
The study coordinator will inform all subjects about the procedure with the subjects requiring written consent to participate. The ethics committee will also give approval of this study.
Instrumentation
Microcirculation effects and oxygen metabolism in the brain will be simultaneously measured by two non-invasive instruments that do not strongly influence tissue structure during acupuncture stimulation. A Laser Doppler Flowmetry will be used to measure changes in microcirculation flux (the rate and concentration of red blood cells), the concentration of moving particles at the periphery and the overall microcirculatory mechanisms of acupuncture stimulation (Listcher 2007). This strategy involves a laser probe being applied 1cm from the needle to measure ‘The Doppler Effect,’ the analysis of any scattering/moving objects (i.e. red blood cells) on or slightly below the skin (Listcher 2007). A Non-Infrared Spectroscopy will be used to measure the oxygen metabolism in the brain during acupuncture stimulation. This information will be used to determine the level of oxygen metabolism in the brain (Listcher 2003). 

Procedure
This trial will take place over one day in an air-conditioned room to ensure that a stable air temperature is maintained and all experiments occur at the same room temperature. The sample will be randomly allocated into two groups through a manual randomisation process. 
The control group will be manually needled at Xuehai (Sp10) and Neiguan (P6), stimulated by simultaneous rotating, pulling and thrusting at medium intensity following the de-qi stimulation. The needles will be retained for 25 minutes before carefully being removed. De-qi stimulation refers to a strong sensation of numbness, soreness or heat sensation experienced when the needle is grasped in the subcutaneous tissue (Langevin and Yandow (2002). Xuehai (Sp10) and Neiguan (Pc6) were both chosen because they are known to be points strongly associated with the distribution of blood (Lee (2003). 
The intervention group will be needled at two placebo (mock acupuncture) points to determine if the microcirculatory and oxygen metabolism affects from acupuncture stimulation are different at acupuncture points compared to non-acupuncture points. The two placebo points will be located 6 cun above the midline of the posterior knee crease and medial to radial the artery, 4 cun above the transverse wrist crease.

Prior to the examination subjects will be asked to lay on a bed in a quiet room 10 minutes prior to the examination to relax and reach a steady emotional state. After reaching a steady emotional state, the patient will then be seated in the test room with a local alcohol swob applied to the skin to prevent bacteria. All patients will then be needled manually with the insertion of 0.3 × 30mm sterile single-use filiform needles on different points depending on whether the subject is part of the control or intervention group.
Data Analysis
The Laser Doppler Flowmetry is a measure of the optical spectrum of light emitted from the tissue. This involves measuring the flux of red blood cells at the acupuncture site determined by the quantity of flow each minute per 100 grams of tissue (Wardell, Eriksson and Johansson 2008). There will constant measurement of LDF signals by an ‘Oxyflo’ measurement device with results being displayed in a graph to determine flux differences at baseline, following de-qi stimulation, during the examination at 10, 20 and 25 minute intervals as well as after the examination.
A computer program ‘Sigmastat,’ will be used to measure oxygen metabolism in the brain. Measures will be taken at baseline, during the examination at 10, 20 and 25 minute intervals as well as 5 minutes after the examination. This will then be graphed and recorded to measure specific cerebral information in regards to changes in oxygen levels in the brain. 
Conclusion

Modern technology such as the Laser Doppler Flowmetry and Non-Infrared Spectroscopy provide objective methods to uncover the mechanisms of acupuncture. This study asks questions about how oxygen delivery to the tissues provides various tissues due to the life giving, maintaining and promoting properties of oxygen. This could provide long awaited evidence to many of the responses characteristic to acupuncture stimulation.  In discovering the mechanisms responsible for the effects of acupuncture (i.e. microcirculatory mechanism and oxygen metabolism) it will increase the scientific validity of the discipline, allow practitioners to improve the accuracy of their clinical practices and provide methods that promote ways to objectively measure acupuncture points before and after problems develop into disease states. 
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