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Item 7.01 Regulation FD Disclosure.

On November 16, 2022, Tonix Pharmaceuticals Holding Corp. (the “Company”) announced data describing the impact of oxytocin on isolated human sensory
neurons, presented at Neuroscience 2022, the annual meeting of the Society for Neuroscience, being held November 12 — 16, 2022 (the “Poster”). A copy of the press release
which discusses this matter is furnished hereto as Exhibit 99.01, and incorporated herein by reference. The Poster, which may contain nonpublic information, is filed as Exhibit
99.02 hereto and incorporated herein by reference.

The information in this Item 7.01 of this Current Report on Form 8-K, including Exhibit 99.01 and 99.02 attached hereto, shall not be deemed “filed” for purposes of
Section 18 of the United States Securities Exchange Act of 1934 (the “Exchange Act”) or otherwise subject to the liabilities of that section, nor shall they be deemed
incorporated by reference in any filing under the United States Securities Act of 1933 or the Exchange Act, except as shall be expressly set forth by specific reference in such a
filing.

Item 8.01. Other Events.

On November 16, 2022, the Company announced data describing the impact of oxytocin on isolated human sensory neurons from the Poster entitled, In Vitro Impact
of Oxytocin on Human Sensory Neurons.” This study supports the belief that oxytocin plays a key role in pain modulation and is the first to demonstrate that oxytocin receptors
are present on human sensory neurons, that inflammation drives expression of oxytocin receptors on these neurons, and that oxytocin inhibits these neurons, suggesting a
mechanism by which oxytocin can produce analgesia. The study also demonstrates the contribution of magnesium to this analgesia, as the impact of oxytocin on the sensory
neurons was dramatically enhanced in the presence of supraphysiologic levels of this ion, and are consistent with prior work which demonstrated that magnesium ions (Mg2+)
bind to a pocket in the oxytocin receptor, enhancing the activity of oxytocin at its receptor. The results of this study are consistent with data from animal models and provide
support for the use of oxytocin agonists for the treatment of pain.

The Company expects to begin enrollment in a Phase 2 study of its TNX-1900 (intranasal potentiated oxytocin) product candidate for the prevention of migraine
headache in chronic migraineurs during the fourth quarter of 2022.

Forward- Looking Statements

This Current Report on Form 8-K contains certain forward-looking statements within the meaning of Section 27A of the Securities Act of 1933 and Section 21E of the



Securities Exchange Act of 1934 and Private Securities Litigation Reform Act, as amended, including those relating to the Company’s product development, clinical trials,
clinical and regulatory timelines, market opportunity, competitive position, possible or assumed future results of operations, business strategies, potential growth opportunities
and other statement that are predictive in nature. These forward-looking statements are based on current expectations, estimates, forecasts and projections about the industry and
markets in which we operate and management’s current beliefs and assumptions.

These statements may be identified by the use of forward-looking expressions, including, but not limited to, “expect,” “anticipate,” “intend,” “plan,” “believe,”
“estimate,” “potential,” “predict,” “project,” “should,” “would” and similar expressions and the negatives of those terms. These statements relate to future events or our financial
performance and involve known and unknown risks, uncertainties, and other factors which may cause actual results, performance or achievements to be materially different
from any future results, performance or achievements expressed or implied by the forward-looking statements. Such factors include those set forth in the Company’s filings with
the SEC. Prospective investors are cautioned not to place undue reliance on such forward-looking statements, which speak only as of the date of this press release. The
Company undertakes no obligation to publicly update any forward-looking statement, whether as a result of new information, future events or otherwise.
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Item 9.01 Financial Statements and Exhibits.
(d) Exhibit
No. Description.
99.01 Press release of the Company, dated November 16, 2022
99.02 In Vitro Impact of Oxytocin on Human Sensory Neurons
104 Cover Page Interactive Data File (embedded within the Inline XBRL document)

SIGNATURE

Pursuant to the requirement of the Securities Exchange Act of 1934, the registrant has duly caused this report to be signed on its behalf by the undersigned thereunto
duly authorized.

TONIX PHARMACEUTICALS HOLDING CORP.

Date: November 16, 2022 By:  /s/ Bradley Saenger
Bradley Saenger
Chief Financial Officer




Tonix Pharmaceuticals Holding Corp. 8-K
Exhibit 99.01

Tonix Pharmaceuticals Announces Data from anin vitro Study of the Impact of Oxytocin on Human Neurons at Neuroscience 2022, the Annual Meeting of
the Society for Neuroscience

CHATHAM, N.J., November 16, 2022 — Tonix Pharmaceuticals Holding Corp. (Nasdaq: TNXP), a clinical-stage biopharmaceutical company, today announced data describing
the impact of oxytocin on isolated human sensory neurons, presented at Neuroscience 2022, the annual meeting of the Society for Neuroscience. A copy of the poster is
available under the Scientific Presentations tab of the Tonix website at www.tonixpharma.com.

“This study of the effects of oxytocin on isolated human sensory neurons adds to the growing evidence that oxytocin plays a key role in pain modulation. The potential for
intranasal oxytocin to be used as a non-opioid analgesic warrants further investigation,” said Seth Lederman, M.D., Chief Executive Officer of Tonix Pharmaceuticals. “To that
end, we look forward to initiating our Phase 2 study of intranasal oxytocin in chronic migraine by the end of 2022.”

Professor David Yeomans, Director of Pain Research at Stanford said, “The poster, titled In Vitro Impact of Oxytocin on Human Sensory Neurons, is the first to show that
oxytocin receptors are present on human sensory neurons and that inflammation drives expression of oxytocin receptors on these neurons. The study also showed that oxytocin
inhibits these neurons, suggesting a mechanism by which oxytocin can produce analgesia. The study also showed the critical contribution of magnesium to this analgesia, as the
impact of oxytocin on the sensory neurons was dramatically enhanced in the presence of supraphysiologic levels of this ion, and are consistent with prior work which
demonstrated that magnesium ions (Mg2+) bind to a pocket in the oxytocin receptor, enhancing the activity of oxytocin at its receptor. The results of this study are consistent
with data from animal models and provide support for the use of oxytocin agonists for the treatment of pain.”

In late 2021, Tonix received Investigational New Drug (IND) clearance from the U.S. Food and Drug Administration (FDA) to support the initiation of a Phase 2 study of TNX-
1900 (intranasal potentiated oxytocin) for the prevention of migraine headache in chronic migraineurs. The Company expects to begin enrollment in the Phase 2 study during
the fourth quarter of 2022.

Tonix Pharmaceuticals Holding Corp.*

Tonix is a clinical-stage biopharmaceutical company focused on discovering, licensing, acquiring and developing therapeutics to treat and prevent human disease and alleviate
suffering. Tonix’s portfolio is composed of central nervous system (CNS), rare disease, immunology and infectious disease product candidates. Tonix’s CNS portfolio includes

both small molecules and biologics to treat pain, neurologic, psychiatric and addiction conditions. Tonix’s lead CNS candidate, TNX-102 SL (cyclobenzaprine HCI sublingual
tablet), is in mid-Phase 3 development for the management of fibromyalgia with a new Phase 3 study launched in the second quarter of 2022 and interim data expected in the
second quarter of 2023. TNX-102 SL is also being developed to treat Long COVID, a chronic post-acute COVID-19 condition. Tonix initiated a Phase 2 study in Long COVID
in the third quarter of 2022 and expects interim data in the second quarter of 2023. TNX-1300 (cocaine esterase) is a biologic designed to treat cocaine intoxication and has been
granted Breakthrough Therapy designation by the FDA. A Phase 2 study of TNX-1300 is expected to be initiated in the first quarter of 2023. TNX-1900 (intranasal potentiated
oxytocin), a small molecule in development for chronic migraine, is expected to enter the clinic with a Phase 2 study in the fourth quarter of 2022. TNX-601 ER (tianeptine
hemioxalate extended-release tablets) is a once-daily formulation of tianeptine being developed as a potential treatment for major depressive disorder (MDD) with a Phase 2
study expected to be initiated in the first quarter of 2023. Tonix’s rare disease portfolio includes TNX-2900 (intranasal potentiated oxytocin) for the treatment of Prader-Willi

syndrome. TNX-2900 has been granted Orphan Drug designation by the FDA. Tonix’s immunology portfolio includes biologics to address organ transplant rejection,
autoimmunity and cancer, including TNX-1500, which is a humanized monoclonal antibody targeting CD40-ligand (CD40L or CD154) being developed for the prevention of
allograft and xenograft rejection and for the treatment of autoimmune diseases. A Phase 1 study of TNX-1500 is expected to be initiated in the first half of 2023. Tonix’s

infectious disease pipeline consists of a vaccine in development to prevent smallpox and monkeypox, next-generation vaccines to prevent COVID-19, and a platform to make
fully human monoclonal antibodies to treat COVID-19. TNX-801, Tonix’s vaccine in development to prevent smallpox and monkeypox, also serves as the live virus vaccine
platform or recombinant pox vaccine (RPV) platform for other infectious diseases. A Phase 1 study of TNX-801 is expected to be initiated in Kenya in the first half of 2023.
Tonix’s lead vaccine candidate for COVID-19 is TNX-1850, a live virus vaccines based on Tonix’s recombinant pox live virus vector vaccine platform.

*All of Tonix’s product candidates are investigational new drugs or biologics and have not been approved for any indication.

This press release and further information about Tonix can be found atwww.tonixpharma.com.

Forward Looking Statements

Certain statements in this press release are forward-looking within the meaning of the Private Securities Litigation Reform Act of 1995. These statements may be identified by
the use of forward-looking words such as “anticipate,” “believe,” “forecast,” “estimate,” “expect,” and “intend,” among others. These forward-looking statements are based on
Tonix's current expectations and actual results could differ materially. There are a number of factors that could cause actual events to differ materially from those indicated by
such forward-looking statements. These factors include, but are not limited to, risks related to the failure to obtain FDA clearances or approvals and noncompliance with FDA
regulations; delays and uncertainties caused by the global COVID-19 pandemic; risks related to the timing and progress of clinical development of our product candidates; our
need for additional financing; uncertainties of patent protection and litigation; uncertainties of government or third party payor reimbursement; limited research and
development efforts and dependence upon third parties; and substantial competition. As with any pharmaceutical under development, there are significant risks in the
development, regulatory approval and commercialization of new products. Tonix does not undertake an obligation to update or revise any forward-looking statement. Investors
should read the risk factors set forth in the Annual Report on Form 10-K for the year ended December 31, 2021, as filed with the Securities and Exchange Commission (the
“SEC”) on March 14, 2022, and periodic reports filed with the SEC on or after the date thereof. All of Tonix's forward-looking statements are expressly qualified by all such
risk factors and other cautionary statements. The information set forth herein speaks only as of the date thereof.
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Exhibit 99.02

IN VITRO IMPACT OF OXYTOCIN ON HUMAN SENSORY NEURONS
D. C. YEOMANS', M. KLUKINOV', V. BHARADWAJ', T. COTTA?, R. KONDO?,

K. CARLAN?, D. HSU

1Anesthesia, Stanford Univ., Stanford, CA, 2Anabios, San Diego, CA., *Tonix Pharmaceuticals, Chatham, N

Background

It has long been suggested that St T) could be used as a non-opioid
analgesic. Underlying this potential is the finding that, when applied to rodent
Sonsery heurons, OT produtes dlear inhlbition of excltabily. Howaver, the potency
of OT analgesic effects is dependent, in part, on the presence of a pre-existing
inflammatory injury. This phenomenon, in turn, appears to be driven by response
elements on the oxytocin receptor (OTR) promotor for the inflammatory cytokine
IL6. In support of this, we have found that inflammatory injury drives a rapid 5-10
fold increase in rat trigeminal ganglia (TG) OTR (Figure 1), enables oxyfoGm
induced decrease in TG neuronal excitability as shown by increase in resting
membrane potential (Figure 2, RMP) as well as craniofacial analgesia after
intranasal OT.

In addition, magnesium ions bind to a pocket in the oxytocin receptor (Figure 4)
which increases the affinity of OT for its receptor. Thus, the addition of Mg2+ to an
oxytocin formulation enables substantially greater OT potency in term:
hyperpolarization of rat trigeminal neurons (Figure 5) and craniofacial analgesia
after nasal application (Figure 6).
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Fresh human dorsal root ganglia (DRG) neurons were obtained from cadaveric
donors (Anabios), dissociated and plated on coverslips, Coversllips were then
incubated for 18-22 hours in a solution containing buffer or IL6 Treat with IL-6 (5 X
10-7 M). Study 1: after rinsing, coverslips were incubated in primary oxytocin
receptor antibody: goat polyclonal anti-oxytocin receptor (N-19; Santa Cruz
Biotechnology, catalog # sc-810, antibody dilution 1:50; blocking peptide sc-
8013p), followed by TRITC-conjugated rabbit anti-goat IgG (Abcam catalog #
ab6738, dilution 1:200) as a secondary antibody. Confocal microscopy was used
to identify and quantify OT receptor expression on DRG neurons. Study 2: 8
control and 4 IL-6 treated DRG neurons were recorded for 3 indices of

Results: Study 2

Figure 9 demonstrates the impact of IL-6 |ncuba n on the efficacy of OT in
decreasing human DRG neuronal L6 i -
0.0456) increased RMP when compared to Zonirol media. b, OT mereased
rheobase after iL-6 treatment, but control medla treatment had no clear effect. c.
OT after IL-6 action p with a 10Hz
stimulus, whereas control media did not.

RMP, rheobase, and number of action potentials following current injection. Study
3: The effect of OT on the same measures of DRG excitability were assessed in
the presence of either 0.5 or 1.75 mM Mg2+ was determined in 10 neurons.

Results: Study1

Figure 7a and b demonstrate for the first time, that OTR are widely distributed on

human DRG neurons. In addition, Figure 7b demonstrates that, following IL-6
incubation, there is a dramatic increase in OTR expression. This increase is semi-
quantified in figure 7¢, which shows a significant (****p<0.0001) increase

OTR staining following IL-6 incubation.
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Purpose of the Study

All of the data presented n the background has been generated in rats. Up to now,
no direct evidence of inhibition of HUMAN sensory neurons by OT has been
established. Thus, the purpose of this study was to examine 1: whether there are

OTR on human sensory neurons and whether the expression of these OTR are
enhanced by inflammation; 2: whether OT will inhibit the excitability of human

sensory neurons and whether this effect is enabled by inflammation; 3) whef
the Mg2+ concentration levels will modulate the inhibitory effect of OT on human
sensory neurons.

. on HUMAN sensory

+Thels IL6 cives OTR expressk inthese ne

+ 1L lsoenables OT decteases  exciabity of human DRG newrons

+ 1.75, but not 0.5 mM Mg2+ increases the potency of OT In terms of inhibiting e exciabilty of human DRG
neurons.

The resttsof these studies represent the diect evidence for oxyloin receptors on human sensory neurons and
the first demonsiraton of nhibton of human sensory neurons by oxyocin. These resuts also demanstrat thal,
as i rodents, the presence of pre-existng infammation and a "higher than physiologicaP” concentraton of Mg2+
are essential 1o OT effcacy and potency.
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Results: Study 3

Figure 10 demonstrates the impact of different Mg2+ media concentrations on the efficacy of OT in decreasing
human DRG neuror
.3356) increased RMP when compared to control med
theobase in 1.75 mM Mg2+, but this difference did not reach significance (p = 0.055). c. OT IN the presence of
1.75 mM Mg2-+ decreased following action potentials normalized to baseline. This effect was particularly evident
for higher frequency (10 Hz) when compared to lower frequency (3 Hz) stimulation.
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