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ABSTRACT Viral infections have become one of the major health
problems of today's world. Especially the current coronavirus disease-
2019 outbreak, causing systemic complications and mortality, has led
to a serious pandemic worldwide. The disease has a wide clinical
spectrum ranging from asymptomatic mild form to multiorgan failure
and death. Although there is no treatment for coronavirus infection,
some medications are used to suppress the inflammation. For this rea-
son, the anti-inflammatory treatments have drawn attention to itself.
Local anesthetics which are anti-inflammatory drugs have been ef-
fective in several steps on inflammatory cascade. In our daily practice,
one of the treatment methods with local anesthetics is neural therapy
which is special injection techniques (local, segmental, ganglion and
interference area injections) and are applied to certain parts of the
body for diagnosis, treat inflammatory diseases, pain and dysfuncti-
ons. With the local anesthetic usage, the autonomic nervous system
is regulated via inhibition of abnormal stimuli transmitted by this
system and controlling information pathways between cells. At the
same time, the antiviral and anti-inflammatory effects of local anest-
hetics have been shown in various studies. It is considered that local
anesthetics have anti-inflammatory effects by regulation of synthe-
sis and release of anti-inflammatory mediators and antiviral effects
by releasing of free radicals from lysozyme and inhibiting of mem-
brane ATP-ase. In this review, we aimed to discuss the effects of local
anesthetics and neural therapy on viral infections in the light of the
literature and evaluate their possible beneficial effects on coronavi-
rus infection.
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OZET Viral enfeksiyonlar, giiniimiiz diinyasmnin énemli saglik sorun-
larindan biri haline gelmistir. Ozellikle mevcut koronaviriis hastaligi-
2019 salgini, sistemik komplikasyonlara ve mortaliteye yol agarak,
diinya genelinde ciddi bir pandemiye neden olmustur. Hastalik, asemp-
tomatik hafif formdan, ¢oklu organ yetersizligine varan ve dliimle so-
nuglanabilen genis bir klinik spektruma sahiptir. Koronaviriis
enfeksiyonunu tedavi edebilen bir ilag heniiz bulunmamakla beraber, te-
davide kullanilan ilaglar, inflamasyonu baskilamaya yoneliktir. Bu ne-
denle de inflamasyona kars1 kullanilan tedaviler dikkat ¢ekmektedir.
Lokal anestezikler, inflamatuar kaskad tizerindeki birgok adimda etkili
antiinflamatuar ilaglardan biridir. Giinliik pratigimizde, lokal aneste-
ziklerin kullanildig1 tedavilerden biri noral terapidir. Noral terapi, in-
flamatuar hastaliklar, agr1 ve fonksiyon bozukluklarmm teshis ve
tedavisi amaciyla viicudun belirli bolgelerine, 6zel enjeksiyon teknik-
lerinin uygulandig1 (lokal, segmental, ganglion ve bozucu alan enjek-
siyonlar1), bir tedavi yontemidir. Noral terapide kullanilan lokal
anestezik uygulamalarryla otonom sinir sistemi tarafindan iletilen anor-
mal uyarilar 6nlenir, hiicreler arasi bilgi alisverisi kontrol edilir ve béy-
lece otonom sinir sisteminin regiilasyonu saglanmig olur. Ayn1 zamanda
noral terapide, uzun yillardir giivenle kullanilan lokal anesteziklerin an-
tiviral ve antiinflamatuar etkileri cesitli ¢aligmalarda gosterilmistir.
Lokal anesteziklerin, antiinflamatuar mediyatorlerin sentez ve salini-
muni etkileyerek, antiinflamatuar etkiyi, lizozim ile serbest radikalle-
rin salimimi ve membran ATP az inhibisyonuyla antiviral etkiyi
gergeklestirdigi disiniilmektedir. Bu derlemede lokal anesteziklerin ve
noral tedavinin, viriis enfeksiyonlari tizerindeki etkilerininin literatiir
1s1ginda tartisilmasi ve koronaviriis enfeksiyonu tizerindeki olasi ya-
rarlt etkilerinin degerlendirilmesi amaglanmistir.
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One of the most common clinical symptoms of
virus infections is the common cold. The common
cold is a short-term disease, the main symptoms of

which include the upper respiratory tract with pre-
dominant nasal symptoms. Human coronaviruses are
the second most common cause of the common cold.
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They make up 15-30% of proven viral infections.'
Coronaviruses (CoV) are enveloped RNA viruses that
cause respiratory, enteric, hepatic and neurological
diseases. Six CoV species are known to cause human
disease. Four viruses-229E, OC43, NL63, and
HKU1-are common and typically cause common
cold symptoms in individuals with a weakened im-
mune system. The other two strains-severe acute res-
piratory syndrome CoV and Middle East respiratory
syndrome CoV-are of zoonotic origin.?

Coronavirus disease-19 (COVID-19) is a viral
disease that can seriously damage the respiratory sys-
tem, including the lung, in humans and animals.
When COVID-19 infects the upper and lower respi-
ratory tract, it can cause mild or highly acute respira-
tory syndrome, resulting in the release of
pro-inflammatory cytokines, including interleukin
(IL)-1p and IL-6. Binding of COVID-19 to toll-like
receptor results in the production of IL-1p, which
causes lung inflammation, fever and fibrosis.* It may
cause bronchitis, pneumonia and fibrosis following
severe infection of the lower respiratory tract. The
severity of the disease depends on the effectiveness of
the immune system; if the immune system is weak, it
cannot stop the infection and its symptoms. No drug
has been found to treat COVID-19 flu so far. Medi-
cines used in treatment are those for the virus-induced
side effects such as inflammation and pulmonary fi-
brosis, which are considered the primary causes of
death. The suppression of the pro-inflammatory IL-1
family members and of IL-6 have been shown to have
a therapeutic effect in many inflammatory diseases,
including viral infections.® Therefore, treatments used

against inflammation should be considered.*

Local anesthetics (LAs) are medications that
have been used safely for a long time.’ The method of
treatment used to diagnose and treat inflammatory dis-
eases, pain and dysfunctions in the body and which
involves the injection of LAs into scars, acupuncture
points, tendon and ligament insertions, peripheral
nerves, autonomic ganglia, trigger points, and other
tissues is defined as neural therapy (NT).>”

NT was discovered by Ferdinand and Walter
Huneke in 1926 and their work was published under
the name of ‘Unknown distant effects of analgesics’
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in 1928.%8 In NT, procaine and lidocaine are the most
commonly used local anesthetics.® In this review, we
tried to review the possible beneficial effects of neu-
ral therapy on the treatment of viral infections. Pos-
sible efficacy of LAs in viral infection treatments can
be grouped under several headings.

ANTIVIRAL EFFECTS OF
LOCAL ANESTHETICS

In a study investigating the effects of some LAs
(dibucaine, tetracaine, cocaine, lidocaine, and pro-
caine) on bovine kidney cell fusion caused by the her-
pes simplex virus, all local anesthetic agents were
reported to significantly inhibit cell fusion when used in
physiologically appropriate concentrations. The authors
suggested that local anesthetics inhibit cell fusion by
invading regions within the plasma membrane that
must be empty for virus-induced membrane fusion to
occur.’

In a double-blind, placebo-controlled cross-study
in patients diagnosed with herpes simplex virus (HSV),
the LAs used were shown to reduce HSV infectivity.
This effect was thought to be due to the interaction of
LAs with the physicochemical properties of the virus
envelope or inhibition of viral replication. '

Antiviral effects of LAs are thought to occur with
release of free radicals by lysozyme and inhibition of
membrane ATP-ase.!""* Ricker was of the opinion that,
in a neurally controlled creature, bacteria would never
be the primary cause of a disease unless they were dis-
turbed, and that it depends on the environmental con-
ditions and culture environment that bacteria can be
effective and ensure their pathogenic reproduction.
Ricker’s opinions were supported by experimental
studies that showed that viruses could bind to cells, but
could only penetrate when the electric potential of cells
fell to a certain point. While psychological and physi-
cal trauma changes this electrical potential to support
pathogens, the use of procaine can restore cell potential
to normal, thereby neutralizing the viruses in its envi-
ronment.'

In addition, antibacterial and antifungal effects of
LAs have been shown in many studies.'® It has been
thought that LAs may be associated with the interac-
tion of macromolecules on the bacterial wall or on the
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cellular surface of bacteria.'” Therefore, LAs can also
be useful in secondary bacterial and fungal infections
in viral infection treatments.

ANTI-INFLAMMATORY ACTIVITY OF
LOCAL ANESTHESICS

Inflammation is a local protective response to vascu-
larized tissues against all types of damage. Excessive
inflammatory response can cause tissue destruction
and dysfunction.!®!® The anti-inflammatory effects of
local anesthetics have been shown in many stud-
ies.!®1718 T As are effective in many steps on the in-
flammatory cascade. By activating the integrins and
interacting with leukocyte adhesion molecules 1, they
inhibit leukocyte adhesion to the endothelium, and
also reduce the motility of leukocytes depending on
the dose.!”"” It has been observed in studies that local
anesthetics decrease the phagocytic activities of gran-
ulocytes.”” They achieve these effects by disrupting
leukocyte surface receptor expression and inhibiting the
actomyosin filament activity.”! LAs also reduce the re-
lease of arachidonic acid from membrane phospho-
lipids.”> They have inhibitory effects on prostaglandin
biosynthesis.” They reduce thromboxane B2 release.”
They increase the inhibition of LTB4 released from ac-
tivated granulocytes and monocytes.” They are thought
to decrease histamine release in mast cells.”® LAs were
shown to inhibit the metabolic activity of leukocytes,
superoxide anion formation, and free radicals.”” LAs
are also effective on cytokine release. Lidocaine and
bupivacaine were shown to inhibit IL-1 released from
activated monocytes.” In another study, lidocaine was
observed to reduce TNF-alpha.”” LAs were also shown
to reduce edema triggered by inflammation.***! Neu-
trophils and their lysosomal enzymes, proteases and
free radicals are very important in lung injuries. LAs
have been investigated in lung injuries due to the afore-
mentioned anti-inflammatory effects. In an animal
study, pulmonary edema was observed to decrease with
intravenous lidocaine administration in lung edema
caused by E. Coli endotoxin.*

In a study investigating the release of inflamma-
tory mediators after acute lung damage caused by
hyperoxia, clinically relevant concentrations of intra-
venous lidocaine infusion significantly reduced the re-
lease of cytokines (IL-1B, TNF-a)) from the injured
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lung, with reduced flow and metabolic activation of
neutrophils. '

In a study investigating lung damage revealed with
HCI in rabbits, a reduction in lung tissue damage and
pulmonary edema was observed morphologically and
histologically in the lidocaine-treated group, and this
was attributed to the inhibition of the sequestration and
activation of neutrophils by lidocaine.*

In mice, the administration of lidocaine, which
prevents neutrophil adhesion to endothelial cells in
acute lung injury caused by bleomycin, was able to in-
hibit exacerbation of pulmonary lung injury caused by
granulocyte colony, lung fibrosis and other morpho-
logical changes.*

In a study in which ischemic-reperfusion injury
was created in the lungs of mice with toxic oxygen
metabolites, the administration of lidocaine at a dose of
5 mg/kg reduced significantly pulmonary edema, pul-
monary artery pressure and peak airway pressure. As a
result, it was concluded that lidocaine is effective in
preventing ischemic reperfusion injury in isolated,
perfused rat lung.*

EFFECTS OF LOCAL ANESTHESIAON
CIRCULATION

Neural treatment is a regulative therapy for normal-
izing dysfunctional autonomic nervous system. This
form of treatment uses regulatory mechanisms and
plastic properties of the nervous system. It has posi-
tive impact on both the organization of the nervous
system and tissue perfusion.’® NT is used in the treat-
ment of Sudeck’s atrophy, Raynaud’s disease and
Buerger’s disease caused by vasoconstriction, is-
chemia and tissue damage resulting from excessive
sympathetic activity.>*

In a study in mice, lidocaine was shown to pro-
tect against myocardial injury associated with per-
sistent regional ischemia, reducing infarct size by
27%.%° With these features, it was thought to be ef-
fective in tissue ischemia caused by infection.

HOW CAN LOCAL ANESTHETICS BE
ADMINISTERED IN VIRAL INFECTIONS?

The use of LAs as nasal spray can be effective at the
onset of the common cold. To stop the disease at the



Turgay ALTINBILEK et al.

J Tradit Complem Med. 2021;4(3):394-9

initial stage with all the accompanying symptoms, 1
mL of procaine or lidocaine is administered into the
antecubital fossa via intravenous route.”’ Before the
needle is completely withdrawn, 0.5 mL should be
injected out of the vein.*!

Procaine has been reported to have an important
therapeutic effect on nervous, cardiovascular, loco-
motor, cutaneous and gastrointestinal diseases of the
elderly. It has also been shown that when procaine is
combined with an alkaline substance, its anti-inflam-
matory effect is particularly high. Procaine infusion
with alkaline additive is known as Procaine-Base-In-
fusion therapy. If there is no information about LAs
allergy before infusion, the patient should be tested
with a drop of 1% procaine into conjunctiva. If the
burning sensation persists for a few minutes, treat-
ment should not be administered. It is recom-
mended to start with a dose of 50-100 mg of
procaine-HCI and 20 mL of sodium hydrogen car-
bonate (8.4%) diluted in a 250 to 500 mL carrier
solution. Infusion should take about 45-60 minutes.
With increments of 50 mg procaine-HCI and 10 mL
sodium bicarbonate (8.4%), Procaine-Base-Infu-
sion should be administered until the desired ther-
apeutic effect is achieved. The maximum dose of
procaine-HCI for a person with normal weight is
300 mg. It should be used within two hours. After
the treatment, the patient should be kept under ob-
servation for 30 minutes and it should be advised
not to drive until 1 hour after the treatment.*

In NT, C3-C4 and T3-T5 segmental intracuta-
neous (quaddle) LAs injection is administered bi-
laterally in the basic treatment of lung diseases. If
the patient’s complaints increase, the treatment area
is extended to bilateral C3-C8 and T1-T9.** To
strengthen immunity, the segment of the spleen is
treated as an organ. For this, intracutaneous (quad-
dle) LA injection is administered to the anterior and
posterior reflection areas of the T8-T9-T10-T11
dermatomes on the left side. To increase the effi-
ciency of the treatment, celiac ganglion injection

can be administered on the left side.***

In cases where segmental therapy is ineffec-
tive, it is necessary to look for disruptive areas. Dis-
ruptive areas are those zones that appear after
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physical and mental traumas, and cause illness in
the body as a result of the incomplete biological re-
covery. Disruptive areas can disrupt the body’s
healthy healing mechanisms by creating a dysfunc-
tion in the autonomic nervous system. LA injec-
tions into these areas can eliminate the barriers to
healing.*

Any skin changes, including all sorts of scars,
dental foci, intestinal dysbiosis, piercings, tattoos,
and burns, can be disruptive areas.®

In resistant diseases that occur in the lung,
such as pneumonia, we must first focus on the
mouth, nose and throat region. Here, teeth, sinuses
and tonsils that may have pathogenic effects should
be investigated.*

The COVID-19 report by World Health Or-
ganization, dated Sept. 16, 2020, reported the num-
ber of diseases in the world as 29,155,581 and the
number of deaths as 926,544.% In order to cope
with the human CoV pandemic, which is seen in al-
most every country in the world, it is only recom-
mended that individuals be isolated from each other
and stay at home in quarantine to limit viral trans-
mission.* No medication or vaccine has yet been
approved for its treatment. It is reported that these
treatments require months or years to develop.*®

In conclusion, due to the prediction that the
CoV pandemic will continue for a long time, we be-
lieve that NT, administered with LAs that have been
shown to be effective on viruses and inflammation
through long years of studies, can be administered to-
gether with other treatments as a supportive treatment
in the COVID-19 pandemic.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that provides
or produces medical instruments and materials which may nega-

tively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family members
of the scientific and medical committee members or members of the
potential conflicts of interest, counseling, expertise, working condi-

tions, share holding and similar situations in any firm.



Turgay ALTINBILEK et al.

J Tradit Complem Med. 2021;4(3):394-9

Authorship Contributions

Idea/Concept: Turgay Altinbilek, Rabia Terzi, Elif Kaya, Sadiye
Murat; Design: Turgay Altinbilek, Rabia Terzi, Sadiye Murat;
Control/Supervision: Elif Kaya, Sadiye Murat; Data Collection
and/or Processing: Turgay Altinbilek, Rabia Terzi, Elif Kaya,
Sadiye Murat; Analysis and/or Interpretation: Turgay Altinbilek,

Chilvers MA, McKean M, Rutman A, Myint BS,
Silverman M, O'Callaghan C, et al. The effects
of coronavirus on human nasal ciliated respi-
ratory epithelium. Eur Respir J. 2001;18(6):
965-70. [Crossref] [PubMed]

Zhu N, Zhang D, Wang W, Li X, Yang B, Song
J, et al; China Novel Coronavirus Investigat-
ing and Research Team. A novel coronavirus
from patients with pneumonia in China, 2019.
N Engl J Med. 2020;20;382(8):727-33. [Cross-
ref] [PubMed] [PMC]

Conti P, Ronconi G, Caraffa A, Gallenga CE,
Ross R, Frydas |, et al. Induction of pro-in-
flammatory cytokines (IL-1 and IL-6) and lung
inflammation by coronavirus-19 (COVI-19 or
SARS-CoV-2): anti-inflammatory strategies. J
Biol Regul Homeost Agents. 2020;34(2):327-
31. [PubMed]

Conti P, Gallenga CE, Tete G, Caraffa A, Ron-
coni G, Younes A, et al. How to reduce the
likelihood of coronavirus-19 (CoV-19 or SARS-
CoV-2) infection and lung inflammation medi-
ated by IL-1. J Biol Regul Homeost Agents.
2020;34(2):333-8. [PubMed]

Weinschenk S. Neural therapy. A review of the
therapeutic use of local anesthetics. Acupunc-
ture and Related Therapies. 2012;1(1):5-9.
[Crossref]

Brobyn TL, Chung MK, LaRiccia PJ. Neural
therapy: an overlooked game changer for pa-
tients suffering chronic pain? J Pain Relief.
2015;4(3):1-4. [Link]

Klinghardt DK. Neuraltherapy. J Neurol Orthop
Med Surg. 1993;14(2):109-14. [Link]

Dosch P, Dosch M. Chronological survey.
Manual of Neural Therapy According to
Huneke. 2 ed. Stuttgart: Thieme; 2007. p.5.
[Crossref]

Poste G, Reeve P. Inhibition of virus-induced
cell fusion by local anaesthetics and phenoth-
iazine tranquilizers. J Gen Virol. 1972;16(1):
21-8. [Crossref] [PubMed]

Cassuto J, Sinclair R, Bonderovic M. Anti-in-
flammatory properties of local anesthetics and
their present and potential clinical implications.
Acta Anaesthesiol Scand. 2006;50(3):265-82.
[Crossref] [PubMed]

. Sasagawa S. Inhibitory effects of local anes-

12.

13.

14.

15.

16.

17.

18.

19.

20.

Rabia Terzi; Literature Review: Rabia Terzi, Elif Kaya, Sadiye

REFERENCES

thetics on migration, extracellular release of
lysosomal enzyme, and superoxide anion pro-
duction in human polymorphonuclear leuko-
cytes. Immunopharmacol Immunotoxicol.
1991;13(4):607-22. [Crossref] [PubMed]

Kiefer RT, Ploppa A, Krueger WA, Plank M,
Nohé B, Haeberle HA, et al. Local anesthetics
impair human granulocyte phagocytosis activ-
ity, oxidative burst, and CD11b expression in
response to Staphylococcus aureus. Anesthe-
siology. 2003;98(4):842-8. [Crossref] [PubMed]

Kutchai H, Geddis LM. Inhibition of the Na, K-
ATPase of canine renal medulla by several
local anesthetics. Pharmacol Res. 2001;43(4):
399-403. [Crossref] [PubMed]

Dosch P, Dosch M. Infectious diseases. Man-
ual of Neural Therapy According to Huneke.
27 ed. Stuttgart: Thieme; 2007. p.186. [Cross-
ref]

Johnson SM, Saint John BE, Dine AP. Local
anesthetics as antimicrobial agents: a review.
Surg Infect (Larchmt). 2008;9(2):205-13.
[Crossref] [PubMed]

Edens HA, Parkos CA. Neutrophil
transendothelial migration and alteration in
vascular permeability: focus on neutrophil-
derived azurocidin. Curr Opin Hematol.
2003;10(1):25-30. [Crossref] [PubMed]

Lan W, Harmon DC, Wang JH, Shorten GD,
Redmond PH. Activated endothelial inter-
leukin-1beta, -6, and -8 concentrations and in-
tercellular adhesion molecule-1 expression
are attenuated by lidocaine. Anesth Analg.
2005;100(2):409-12. [Crossref] [PubMed]

Kownatzki E, Uhrich S. Enhancement of
chemotactic migration by the local anesthetic
tetracaine. Immunobiology. 1983;165(1):97-
106. [Crossref] [PubMed]

Fischer LG, Bremer M, Coleman EJ, Conrad
B, Krumm B, Gross A, et al. Local anesthetics
attenuate lysophosphatidic  acid-induced
priming in human neutrophils. Anesth Analg.
2001;92(4):1041-7. [Crossref] [PubMed]

Paul H, Clayburne G, Schumacher HR.
Lidocaine inhibits leukocyte migration and
phagocytosis in monosodium urate crystal-
induced synovitis in dogs. J Rheumatol.
1983;10(3):434-9. [PubMed)]

398

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Murat; Writing the Article: Turgay Altinbilek, Rabia Terzi, Elif
Kaya, Sadiye Murat; Critical Review: Turgay Altinbilek, Rabia
Terzi, Elif Kaya, Sadiye Murat; References and Fundings: Tur-
gay Altinbilek, Rabia Terzi, Elif Kaya, Sadiye Murat; Materials:
Turgay Altinbilek, Rabia Terzi, Elif Kaya, Sadiye Murat.

Tsuda Y, Mashimo T, Yoshiya I, Kaseda K,
Harada Y, Yanagida T, et al. Direct inhibition
of the actomyosin motility by local anesthetics
in vitro. Biophys J. 1996;71(5):2733-41.
[Crossref] [PubMed] [PMC]

Kunze H, Nahas N, Traynor JR, Wurl M. Ef-
fects of local anaesthetics on phospholipases.
Biochim Biophys Acta. 1976;20;441(1):93-
102. [Crossref] [PubMed]

Yregard L, Lowhagen PH, Cassuto J, Nilsson
U, Lindblom L, Rantfors J, et al. A new tech-
nique for the analysis of endogenous media-
tors released following thermal injury. Burns.
2001;27(1):9-16. [Crossref] [PubMed]

Goel RK, Tavares IA, Nellgard P, Jonsson A,
Cassuto J, Bennett A, et al. Effect of ligno-
caine on eicosanoid synthesis by pieces of
human gastric mucosa. J Pharm Pharmacol.
1994;46(4):319-20. [Crossref] [PubMed]

Yregard L, Cassuto J, Tarnow P, Nilsson U. In-
fluence of local anaesthetics on inflammatory
activity postburn. Burns. 2003;29(4):335-41.
[Crossref] [PubMed]

Kazimierczak W, Peret M, Ma$linski C. The
action of local anaesthetics on histamine re-
lease. Biochem Pharmacol. 1976;25(15):
1747-50. [Crossref] [PubMed]

Cullen BF, Haschke RH. Local anesthetic in-
hibition of phagocytosis and metabolism of
human leukocytes. Anesthesiology. 1974;
40(2):142-6. [Crossref] [PubMed]

Sinclair R, Eriksson AS, Gretzer C, Cassuto
J, Thomsen P. Inhibitory effects of amide
local anaesthetics on stimulus-induced
human leukocyte metabolic activation, LTB4
release and IL-1 secretion in vitro. Acta
Anaesthesiol Scand. 1993;37(2):159-65.
[Crossref] [PubMed]

Takao Y, Mikawa K, Nishina K, Maekawa N,
Obara H. Lidocaine attenuates hyperoxic lung
injury in rabbits. Acta Anaesthesiol Scand.
1996;40(3):318-25. [Crossref] [PubMed]

Nellgard P, Jonsson A, Bojo L, Tarnow P, Cas-
suto J. Small-bowel obstruction and the effects
of lidocaine, atropine and hexamethonium on
inflammation and fluid losses. Acta Anaesthe-
siol Scand. 1996;40(3):287-92. [Crossref]
[PubMed]


https://erj.ersjournals.com/content/18/6/965
https://pubmed.ncbi.nlm.nih.gov/11829103/
https://www.nejm.org/doi/10.1056/NEJMoa2001017
https://www.nejm.org/doi/10.1056/NEJMoa2001017
https://pubmed.ncbi.nlm.nih.gov/31978945/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7092803/
https://pubmed.ncbi.nlm.nih.gov/32171193/
https://pubmed.ncbi.nlm.nih.gov/32228825/
https://www.sciencedirect.com/science/article/abs/pii/S2211766012000059?via%3Dihub
https://www.omicsonline.org/open-access/neural-therapy-an-overlooked-game-changer-for-patients-sufferingchronic-pain-2167-0846-1000184.php?aid=53201
https://neuraltherapy.com/
https://www.thieme-connect.de/products/ebooks/book/10.1055/b-002-59204
https://www.microbiologyresearch.org/content/journal/jgv/10.1099/0022-1317-16-1-21
https://pubmed.ncbi.nlm.nih.gov/4340281/
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-6576.2006.00936.x
https://pubmed.ncbi.nlm.nih.gov/16480459/
https://www.tandfonline.com/doi/abs/10.3109/08923979109019726
https://pubmed.ncbi.nlm.nih.gov/1663527/
https://pubs.asahq.org/anesthesiology/article/98/4/842/39633/Local-Anesthetics-Impair-Human-Granulocyte
https://pubmed.ncbi.nlm.nih.gov/12657844/
https://www.sciencedirect.com/science/article/abs/pii/S1043661801908035?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/11352545/
https://www.thieme-connect.de/products/ebooks/book/10.1055/b-002-59204
https://www.thieme-connect.de/products/ebooks/book/10.1055/b-002-59204
https://www.liebertpub.com/doi/10.1089/sur.2007.036
https://pubmed.ncbi.nlm.nih.gov/18426354/
https://journals.lww.com/co-hematology/Abstract/2003/01000/Neutrophil_transendothelial_migration_and.5.aspx
https://pubmed.ncbi.nlm.nih.gov/12483108/
https://journals.lww.com/anesthesia-analgesia/Fulltext/2005/02000/Activated_Endothelial_Interleukin_1_,__6,_and__8.20.aspx
https://pubmed.ncbi.nlm.nih.gov/15673867/
https://www.sciencedirect.com/science/article/abs/pii/S0171298583800503?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/6885104/
https://journals.lww.com/anesthesia-analgesia/Fulltext/2001/04000/Local_Anesthetics_Attenuate_Lysophosphatidic.44.aspx
https://pubmed.ncbi.nlm.nih.gov/11273947/
https://pubmed.ncbi.nlm.nih.gov/6887166/
https://www.sciencedirect.com/science/article/pii/S0006349596794663?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/8913610/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1233759/
https://www.sciencedirect.com/science/article/abs/pii/0005276076902848?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/952985/
https://www.sciencedirect.com/science/article/abs/pii/S0305417900000772?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/11164659/
https://academic.oup.com/jpp/article-abstract/46/4/319/6151948?redirectedFrom=fulltext
https://pubmed.ncbi.nlm.nih.gov/8051618/
https://www.sciencedirect.com/science/article/abs/pii/S0305417903000068?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/12781610/
https://www.sciencedirect.com/science/article/abs/pii/0006295276904093?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/60105/
https://pubs.asahq.org/anesthesiology/article/40/2/142/23702/Local-Anesthetic-Inhibition-of-Phagocytosis-and
https://pubmed.ncbi.nlm.nih.gov/4812712/
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-6576.1993.tb03693.x
https://pubmed.ncbi.nlm.nih.gov/8383401/
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-6576.1996.tb04439.x
https://pubmed.ncbi.nlm.nih.gov/8721462/
https://onlinelibrary.wiley.com/doi/10.1111/j.1399-6576.1996.tb04435.x
https://pubmed.ncbi.nlm.nih.gov/8721458/

Turgay ALTINBILEK et al.

J Tradit Complem Med. 2021;4(3):394-9

31.

32.

33.

34.

35.

Cassuto J, Nellgard P, Stage L, Jonsson A.
Amide local anesthetics reduce albumin ex-
travasation in burn injuries. Anesthesiology.
1990;72(2):302-7. [Crossref] [PubMed]

Nishina K, Mikawa K, Maekawa N, Takao Y,
Obara H. Does early posttreatment with lido-
caine attenuate endotoxin-induced acute in-
jury in rabbits? Anesthesiology. 1995;83(1):
169-77. [Crossref] [PubMed]

Nishina K, Mikawa K, Takao Y, Shiga M,
Maekawa N, Obara H, et al. Intravenous lido-
caine attenuates acute lung injury induced by
hydrochloric acid aspiration in rabbits. Anes-
thesiology. 1998;88(5):1300-9. [Crossref]
[PubMed]

Azoulay E, Herigault S, Levame M, Brochard
L, Schlemmer B, Harf A, et al. Effect of
granulocyte colony-stimulating factor on
bleomycin-induced acute lung injury and
pulmonary fibrosis. Crit Care Med.
2003;31(5):1442-8. [Crossref] [PubMed]

Das KC, Misra HP. Prevention of reperfusion
lung injury by lidocaine in isolated rat lung ven-
tilated with higher oxygen levels. J Postgrad

36.

37.

38.

39.

40.

Med. 2003;49(1):17-20. [Crossref] [PubMed]

Harris GR. Wonder why? Effective treatment
of chronic pain by the integration of neural
therapy and prolotherapy. Journal of Pro-
lotherapy. 2010;2(2):377-86. [Link]

Mak PH, Irwin MG, Tsui SL. Functional im-
provement after physiotherapy with a continu-
ous infusion of local anaesthetics in patients
with complex regional pain syndrome. Acta
Anaesthesiol Scand. 2003;47(1):94-7. [Cross-
ref] [PubMed]

Hey M, Wilson I, Johnson MI. [Stellate gan-
glion blockade (SGB) for refractory index fin-
ger pain - a case report]. Ann Phys Rehabil
Med. 2011;54(3):181-8. [Crossref] [PubMed]

Kaczmarek DJ, Herzog C, Larmann J,
Gillmann HJ, Hildebrand R, Schmitz M, et al.
Lidocaine protects from myocardial damage
due to ischemia and reperfusion in mice by its
antiapoptotic effects. Anesthesiology. 2009;
110(5):1041-9. [Crossref] [PubMed]

Dosch P, Dosch M. Fewer. Manual of Neural
Therapy According to Huneke. 2" ed.
Stuttgart: Thieme; 2007. p.170. [Crossref]

399

42.

43.

44,

45,

46.

. Dosch MP. Atlas of Neural Therapy With

Local Anesthetics. 3rd ed. Munich: Thieme;
p.194.

Oettmeier R, Reuter U, Bonilla LBP. The pro-
caine-base-infusion: 20 years of experience of
an alternative use with several therapeutical
effects. J Altern Complement Integr Med.
2019;5:61. [Crossref]

Dosch P, Dosch M. Immune deficiency. Man-
ual of Neural Therapy According to Huneke.
27 ed. Stuttgart: Thieme; 2007. p.185. [Cross-
ref]

Dosch P, Dosch M. Segmental zones of indi-
vidual organs. Manual of Neural Therapy Ac-
cording to Huneke. 2" ed. Stuttgart: Thieme;
2007. p.75. [Crossref]

World Health Organization. [Internet]. Coron-
avirus disease (COVID-19) pandemic. WHO
©2021.(Erigim tarihi: Sept. 16, 2020). Avail-
able from: [Link]

Li G, De Clercq E. Therapeutic options for the
2019 novel coronavirus (2019-nCoV). Nat Rev
Drug Discov. 2020;19(3):149-50. [Crossref]
[PubMed]


https://pubs.asahq.org/anesthesiology/article/72/2/302/31446/Amide-Local-Anesthetics-Reduce-Albumin
https://pubmed.ncbi.nlm.nih.gov/2301761/
https://pubs.asahq.org/anesthesiology/article/83/1/169/35016/Does-Early-Posttreatment-with-Lidocaine-Attenuate
https://pubmed.ncbi.nlm.nih.gov/7604995/
https://pubs.asahq.org/anesthesiology/article/88/5/1300/36802/Intravenous-Lidocaine-Attenuates-Acute-Lung-Injury
https://pubmed.ncbi.nlm.nih.gov/9605691/
https://journals.lww.com/ccmjournal/Abstract/2003/05000/Effect_of_granulocyte_colony_stimulating_factor_on.23.aspx
https://pubmed.ncbi.nlm.nih.gov/12771616/
https://www.jpgmonline.com/article.asp?issn=0022-3859;year=2003;volume=49;issue=1;spage=17;epage=20;aulast=Das
https://pubmed.ncbi.nlm.nih.gov/12865565/
https://journalofprolotherapy.com/effective-treatment-of-chronic-pain-by-the-integration-of-neural-therapy-and-prolotherapy/
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1399-6576.2003.470117.x
https://onlinelibrary.wiley.com/doi/abs/10.1034/j.1399-6576.2003.470117.x
https://pubmed.ncbi.nlm.nih.gov/12492805/
https://www.sciencedirect.com/science/article/pii/S1877065711000315?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/21493175/
https://pubs.asahq.org/anesthesiology/article/110/5/1041/9814/Lidocaine-Protects-from-Myocardial-Damage-due-to
https://pubmed.ncbi.nlm.nih.gov/19352171/
https://www.thieme-connect.de/products/ebooks/book/10.1055/b-002-59204
http://www.heraldopenaccess.us/openaccess/the-procaine-base-infusion-20-years-of-experience-of-an-alternative-use-with-several-therapeutical-effects
https://www.thieme-connect.de/products/ebooks/book/10.1055/b-002-59204
https://www.thieme-connect.de/products/ebooks/book/10.1055/b-002-59204
https://www.thieme-connect.de/products/ebooks/book/10.1055/b-002-59204
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.nature.com/articles/d41573-020-00016-0
https://pubmed.ncbi.nlm.nih.gov/32127666/

