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Current Research Trend on Acupuncture Treatment
for Nerve Regeneration and Recovery:
Based on the Data of PubMed

Mi-sung Yang, Sun-jong Kim, Jin—bong Choi

Department of Oriental Rehabilitation Medicine, Dongshin University Oriental Medicine

Objectives : The purpose of this study is to explore the current research trend on acupuncture treatment for nerve regeneration
and recovery effect. Methods : We investigated the researches so far, on acupuncture treatment for the nerve regeneration and
recovery via searching Pubmed from 2005 up to October 2014. Data were extracted from the included studies regarding the
authors, countries, type of nerve injury, type of acupuncture, treatment period, acupuncture points, assessment tool and results.
Results and Conclusions : Twenty-four research papers were included in the review. Outcomes were measured by immu-
nohistochemical results, motor behavior scores, and electrocphysiological results. All but one study favored acupuncture and
electroacupuncture treatment for nerve regeneration and recovery regardless of type of nerve injury and acupuncture modality.
Acupuncture treatment may have a potential for nerve regeneration and recovery and further research is required.
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Fig. 1. Flow chart of selection process.
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Table 1. Journals and Published Country of 24 Articles

First author Journals Impact factor Published country
Zhou H' Neural Regeneration Research 0.234 CHINA
Zhang R'® Neural Regeneration Research CHINA
Hou X'” Neural Regeneration Research CHINA
Wang )'¥ Neural Regeneration Research CHINA
Huang SF' Neuroscience Research 2.145 CHINA
Li W) Neuroscience Research CHINA
Chen J?" Neuroscience Research CHINA
Sun YJ*? Chinese Journal of Intergrative Medicine 1.401 CHINA
Liu ZH? Chinese Journal of Intergrative Medicine CHINA
Inoue M?* Acupuncture in Medicine 1.676 JAPAN
Kim Mw?? Acupuncture in Medicine KOREA
Kim ws*” Brain Research 2.828 KOREA
Pagani L*” Brain Research ITALY
Choi DC® Neurobiology of Disease 5.202 KOREA
Kim YR? PLOS One 3.534 KOREA
Ding Y*¥ Cell Transplantation 3.570 CHINA
Yan Q%" Experimental and toxicologic Pathology 2.005 CHINA
Ding Y*? BMC Neuroscience 2.845 CHINA
Li w3 Neurochemistry International 2.650 CHINA
Wang TT>¥ Neuroscience Letters 2.055 CHINA
Wang TH*” Neurochemical Research 2.551 CHINA
La JL*® American Journal of Chinese Medicine 2.625 PAKISTAN
Ho CY*” Evidence-Based Complementary Alternative Medicine 2175 TAIWAN
Schroder S European Journal of Neurology 3.852 GERMANY
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Table 3. Summary of Results of 24 Articles

First author Summary of results

Animal
Zhou H'™ - Compared with the model group, axin protein expession was lower(p<0.01), but 8-catenin expession was higher
(p<0.01) in the EA, moxibustion, EA+moxibustion group
- Neuronal cytoplasmic edema was visibly prevented
Zhang R'® - BDNF, GDNF expression increased in the EA group than normal, model, methadone group(p <0.05)
Hou X'” - In the acupuncture and drug groups, Bcl-2 expression increased compared with the model group(p<0.05)and in
the acupuncture group, Bcl-2 expression increased compared with the drug group(p<0.01 or p<0.05)

- In the acupuncture and drug groups, the number of Bax-positive cells and Bax expression significantly decreased
compared with the model group(p <0.05). In addition, the acupuncture group showed more Bax-positive cells and
higher Bax expression than the drug group(p<0.01 or p<0.05)

Wang SJ'® - EA increased BDNF and GDNF mRNA expression in the substantia nigra compared with model group(p <0.01)
Huang SF'” - EA+EB group promote NT-3(p<0.05), NG-2 expression(p<0.01), increase the cell number and differentiation of
endogenous OPCs(p<0.05)

- In the EA+EB day 30 group, the number of normal myeline or newborn myeline was higher than that in the EB
group(p<0.05)

- Promote behavioural scores measured by SCEP and befavioural test(p<0.05)

L w2 - GV-EA group increased ANXA5 and CRMP2 expression than the other groups(p<0.05)
- One month following EA treatment, survival of neurons in CN shows improvement, especially in GV-EA treatment
group(p<0.01)
Chen J2" - NGF, NT-3 protein and mRNA, in the small and large neurons of spared L6 dorsal root ganlglion in EA side increased
greatly more than that of control side(p<0.05 or p<0.01)

- BDNF and its mRNA, in the medium and smallneurons of spared L6 dorsal root ganlglion in EA side increased greatly

more than that of control side(p<0.05 or p<0.01)

Sun Y)?? - The increase in FDVs of RSR in the EAA group was significantly higher than that in EAU(p=0.000) and medication
groups(p=0.002)
- The EAA group had a greater MNCV recovery than the medication group(p=0.022)
Kim Mw?* - EA increased BDNF, trkB expression(p<0.05)
Kim Ws% - EA, Ex, EXx+EA, have no significantly effects in BDNF, trkB expression
Pagani L% - EA increased BDNF, trkB, trkB-mRNA, blood vessels expression than that of control(p<0.05)
- EA increased thickness of ONL, INL, GC layer than that of contol(p<0.01 or p<0.001)
Choi DC® - Acu(GV26+GB34) group display more viable motor neurons compared to control(p<0.001), compared to Acu(GV26)

or Acu(GB34)(p<0.05)

- Acu inhibits caspase-3(p<0.05), caspase-3 positive oligodendrocytes(CC1)(p<0.05), p38MAPK(p<0.001) and
proNGF(p<0.001), proinflammatory cytokines(TNF-a, IL-18, 1L-6, cox-2, iNOS)(p<0.001), MMP-9(p<0.01)
compared with sham and control

- Acu improves functional recovery(BBB test, grid walk test, inclined plane test, and footprint analysis) compared
with control(p<0.05)

- Acu reduce axon loss and lesion volume compared with control(p<0.05)

Kim YR?” - EA treatment increased total number of BrdU and Dcx or NeuN double-positive cells, the mRNA level of BDNF and
VEGF in the ipsilateral hemisphere, number of pPI3K/BrdU double-positive cells, VEGF positive cells in the
hippocampus and ipsilateral subventicular zone versus middle cerebral artery occlusion mice(p<0.05, p<0.01 or
»<0.001)

Ding Y - MSCs+EA group significantly improved BBB scales(p<0.01) and enhanced motor evoked potentials(MEPs)(p<0.05),
number of NF-Positive Fibers(p<0.01), preserved more surviving neurons(p<0.05) than that of EA or MSCs

- The levels of GFAP protein in the EA group and MSCs+EA group were significantly downregulated(p<0.05)

Yan Q" - MSCs and EA+MSCs group increased endogenous NT-3 than EA(p<0.05)

- EA increased differentiation of MSCs(EA+MSCs increased MMP2 positive cells, MOSP positive cells than MSCs)(p<0.05)

- EA+MSCs group increased endogenous NF positive nerve fibers, 5-HT positive nerve fibers than EA, MSCs group(p<0.05)

- BBB score increased in EA+MSCs than EA or MSCs(p<0.05)

Ding Y*? - EA+MSCs group increased NT-3(p<0.01), cAMP level(p<0.001), the differentiation of MSCs(p<0.05), the 5-HT
positive and CGRP positive nerve fibers(p<0.001) than op-control, EA, MSCs groups.

- EA+MSCs group promoted BBB score(p<0.01) and recovered spinal cord evoked potentials(SCEP)

Li w)? - GV-EA increased CGRP expression compared with normal and SCl(p<0.05)

Wang RS - EA increased GDNF, FGF-2 expression than that of control(p<0.05)

Wang TH? - Acupunctured side increased NGF, BDNF, NT-3 expression than that of non-acupunctured side(p<0.05 or p<0.01)
La JL® - EA increased myelinated fibers in the distal parts of crushed nerve than the medicine(p<0.01), the control(p<0.001)
Ho CY*” - In the acupuncture and EA groups, axon number, endoneurial area, total nerve area, blood vessel number, and

blood vessel area were larger than those in the control group(p<0.05)
- EA treatment improved grasping capacity compared with the controls(p<0.05)

www.kjacupuncture.org

153




154

ol - Zu

-
ME - X|ZIE
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First author

Summary of results

Human
Liu zH? - Children's total effective rate(development quotient; DQ) in Acu treatment group was 87%, significantly higher than
the 55% in the control group(p<0.01)
Inoue M?* - Two cases with neurapraxia and two with axonotmesis was obseved completely funcional recovery

- One axonotmesis case achieved improvement

- One axonotmesis case showed reinnervation potential without functional recovery
- One neuromesis case was observed no improvement
Schroder S - 16 patients(76%) in the Acu. group improved symptomatically and objectively as measured by NCS while only 4
patients(15%) in the control group did so(p=0.001)

VEGF(vascular endotherial growth factor).
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