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BIOBASED NANOEMULSION FOR BLOCKING COVID-19
FROM ACCELERATING ALZHEIMER'S DISEASE
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An effective therapeutic strategy to delay dementia could be based upon nanotargeting drug(s),
using lipid nanocarriers (i.e., biobased nanoemulsion technology), toward a major serum amy-
loid A (SAA) receptor responsible for certain proinflammatory, SAA-mediated, cell signaling
events. For example, other investigators have already confirmed that SR-BI receptors (or its hu-
man ortholog CLA-1) function as proinflammatory cell-surface SAA receptors, and additionally re-
port that various ligands for CLA-1/SR-BI "efficiently compete" with SAA for CLA-1/SR-BI binding.
A similar benefit (of "competitive binding") may well accompany the clinical intravenous use of
the ("HDL-like") lipid nanocarriers (i.e., biobased nanoemulsion [see above]), which have already
been repeatedly described in the peer-reviewed literature as a targeted (and SR-Bl mediated)
drug-delivery agent. To conclude, the above-proposed "competitive binding", between SAA and
such biobased nanoemulsion(s), could assist/enhance the protective (ordinarily anti-inflamma-
tory) role of HDL — as well as provide targeted drug-delivery to the (human) brain cells bearing
CLA-1/SR-BI receptors. The first resulting advantage is that this (intravenous) colloidal-nanocarrier
therapeutic makes it possible for various cell types, all potentially implicated in Alzheimer's disease
and/or (late-onset) dementia, to be simultaneously sought out and better reached for localized
drug treatment of brain tissue in vivo. A second major advantage is that this therapeutic-target
approach has particular relevance to the current COVID-19 human pandemic; namely, immune re-
sponse and excessive inflammation in COVID-19 infection may accelerate the progression of brain
inflammatory neurodegeneration which, if effectively halted, might play a major role in reducing
Alzheimer's disease pathology.
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nanoemulsion.
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HAHO3MY/NIbCUA BUOJTOTMYECKOIO MPOUCXOXKAEHUA ONA
NPEAOTBPALLEEHMA CTUMY/TUPYIOLLIETO B/IMAHMA COVID-19
HA PA3SBUTUE BONIE3HU AZIbLIFTEMMEPA
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Cavitation-Control Technology Inc.
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dbdeKTMBHAA cTpaTerns AeyeHuns, HanpaBAeHHOro Ha 3amenieHne NpPorpeccnpoBaHmns ae-
MeHLMN, MOXKeT BblTb OCHOBaHa Ha NMPUMEHEHWM TAPreTHbIX HAHOMpPenapaToB, CO34aHHbIX
C MUCMNO/b30BaHUEM AMUMUAHbBIX HAHOMEPEHOCUYMKOB (TEXHOMOTUM MOSYYEHUA HAHOIMY/IbCUIA
H6MONOrMYEeCcKoro NPOUCXOKAEHNA). DTU HAHOMEPEHOCUMKM AO0MKHbI AOCTaBAATL NpenapaT
K OCHOBHOMY peLienTopy CbiIBOPOTOUYHOro amuaonaa A (SAA), KoTopblin obecnevmBaeT akTnBa-
LMIO onpefefieHHbIX NPOBOCNANUTENbHbBIX CUTHANbHBIX NyTe BHYTPWU KAeToK. B paae nccne-
[0BaHNM Bbl0 NOKasaHo, 4YTo peuentopbl SR-BI (Man ux yenosedeckunin optonor CLA-1) aei-
CTBYIOT TaK }Ke, KaK M NpoBOCNannTeNbHble peLenTopbl SAA, pacnoNoKeHHble Ha MOBEPXHOCTU
KNeTok. MNoMMMO 3TOro, B MTepaType AOMNONHUTENIbHO COObBLAeTCA, YTO Pa3aNYHble AUraH-
bl CLA-1/SR-Bl «3¢pdeKTUBHO KOHKYpUpYHoT» ¢ SAA 3a cBAsbiBaHue ¢ CLA-1/SR-BI. MopobHoe
NPeMMyLLECTBO (KKOHKYPEHTHOTO CBA3bIBAHMA») MOMKET TaKKe HabntoaaTbCa Npy BHYTPUBEH-
HOM BBEEHUU B KAMHUUYECKUX YCAOBUAX AMNMaHbIX (JINBM-nogobHbIX) HAHOMNEPEHOCYMKOB
(BbILIEYNMOMSHYTON HAaHO3MYNbCUM BUONOTMYECKOrO NMPOUCXOXKAEHMA), KOTOpble BblAn Heoa-
HOKPATHO OMWUCaHbl B PeLEeH3MPYyeMbIX M3AaHUAX KaK OAuMH M3 crnocoboB TapreTHol (B Tom
yncne SR-Bl-onocpenoBaHHOM) AOCTaBKM NEKAPCTBEHHbLIX MPenapaTtos. B UTOre Takoe «KOH-
KYpPEHTHOe cBA3biBaHME» SAA C COOTBETCTBYHLWMMM HAHOIMYNbCUAMU MOXKET MNOAAEPHKN-
BaTb/YCUAMBATL 3alMTHYIO (KaK MpasBuao, MPOTUBOBOCNAAUTENbHYIO) GyHKUMo JITIBM, a Tak-
e obecneynBaTb afpeCcHY0 A0CTaBKYy /IEKAPCTBEHHbIX CPeACTB B KNETKW rO/I0BHOMO MO3ra
(B TOM uncne 1 yenosekKa), Hecyulme peuenTopbl SR-BI (B ciyyae yenoseka — CLA-1). Mepsbim
NPevmyLLECTBOM 3TOro NOAX0Aa ABAAETCA TO, YTO NPU BHYTPMBEHHOM BBEAEHWM NpenapaTa
C HAaHOMEPEHOCUYMKOM MOXKHO OKa3blBaTb 3GOEKTbI Ha MOTEHLMAAbHO BOBIEYEHHbIE B Pa3BU-
The 6onesHn Anbureimepa U/Mam CEHUAbHOM AEMEHLMM KNETKWU Pa3inYHbIX TUMOB, obecne-
YymMBaA NpULENbHOE BO3AENCTBME Ha TKaHb FOIOBHOIO MO3ra in vivo. BTopoe BaxkHOe npenmy-
LLeCTBO 3aK/l0YaeTCA B TOM, YTO 3TOT TAapreTHbIM TepaneBTUYEeCKUn noaxos nmeeTt ocoboe
3Ha4YeHMe B KOHTEKCTe Tekylen naHgemmnmn COVID-19, Tak Kak UMEHHO MMMYHHbI OTBET M 13-
ObITOYHAn BoCnannTenbHan peakuma npyu COVID-19 moryT yCKOpWUTb NpOrpeccMpoBaHmne npo-
Lecca BocnaanTebHOM HelipodereHepaLmm B ro10BHOM Mo3re. IdpeKkTnsHoe 610KMpoBaHmMe
[AHHOTO MpoLLecca MOXKET 3HaYUTeIbHbIM 00Pa3oM OrpaHUYNTbL Pa3BUTUE MATONOTNYECKMX
M3MEHEHWNM, XapaKTepHbIX A5 6bonesHn Anblreimepa.

KnioueBble cnosa: 60/1e3Hb Anblireiimepa, eMeHLMA, TapreTHbIi HaHomnpenapaT, BocnaneHue,
HaHOMEePEHOCUMK, HAHOIMY/TbCHS.
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1. Introduction: Recent research (e.g., [1, 2])
indicates that chronic inflammatory stimulus
in the gut may induce (e.g., via serum amyloid
A (SAA)) the release of proinflammatory cyto-
kines. At the same time, increased blood-brain
barrier (BBB) permeability due to aging (or dys-
function), in turn, allows these proinflammatory
cytokines to enter the brain, inducing glia reac-
tivity [1, 2]. These recent findings, and various
past studies, indicate that inflammation plays
an important role in the process of amyloid-$
(AB) deposition and, therefore, the inhibition
of inflammatory cascades may attenuate amy-
loidogenic processes — such as Alzheimer's
disease [3] (cf. [4]). Hence, an effective preven-
tive and therapeutic strategy could be based
upon nanotargeting drug(s) toward a major
SAA receptor responsible for numerous SAA-
mediated cell signaling events leading to cogni-
tive decline and eventually Alzheimer's disease
or (late-onset) dementia [5, 6].

2. Serum Amyloid A (SAA) versus SR-BI
Targeting, and Cognitive Impairment. Earlier
research [5-9] has already confirmed that SR-BI
receptors (or its human ortholog CLA-1) function
as cell-surface SAA receptors — which bind, in-
ternalize, and mediate SAA-induced proinflam-
matory effects (cf. [8]). However, Baranova et al.
additionally report that (in cell culture) ligands
for CLA-1/SR-BI "efficiently compete" with SAA
for CLA-1/SR-BI binding [7]. (For example, it
has already been documented in the litera-
ture that both apoA-1 and SAA are substrates
for SR-BI, which indicates that SR-BI could me-
diate the transport of both proteins across the
blood-brain barrier (e.g., [9]).) Not surprisingly,
therefore, Robert et al. have recently asserted

10.32415/jscientia_2021_7_4_5-11.

that many lines of evidence suggest a protec-
tive role for high-density lipoprotein (HDL), as
well as this lipoprotein particle's major apoli-
poprotein (apo)A-1, in Alzheimer's disease [10].
Accordingly, a similar benefit (of "competitive
binding" to SR-BI receptors) may well accompa-
ny the clinical intravenous use of the ("HDL-like")
LCM/ND lipid nanoemulsion vehicle (cf. [5]) —
which has already been repeatedly described
in the peer-reviewed literature (based upon
numerous in vivo animal studies) as a targeted,
apoA-1-based, (SR-BI mediated) drug-delivery
agent (e.g., [5, 11]). Moreover, by incorpora-
ting drug molecules into the LCM/ND lipid nano-
emulsion type, one is likely to obtain a multi-
tasking "combination therapeutic" capable of
targeting cell-surface SR-BI. This (intravenous)
colloidal-nanocarrier therapeutic would make
it possible for various cell types, all potentially
implicated in Alzheimer's disease [12, 13] and/
or (late-onset) dementia, to be simultaneously
sought out and better reached for localized drug
treatment of brain tissue in vivo [5, 11, 14-16].
3. COVID-19, ("HDL-like") LCM/ND
Nanoemulsion, and (late-onset) Dementia.
From the descriptions provided in Sections 1 &
2 above, it is already apparent that SAA accu-
mulation in HDL reduces this lipoprotein's "anti-
inflammatory capacity" — due to the accumu-
lated SAA activating proinflammatory signaling
pathways. Since it plays a key role in decreasing
HDL functionality, SAA represents an interesting
therapeutic target for influencing the fate of
cardiovascular-related disease [17]. Finally, as
concerns this concept of an HDL-related thera-
peutic target, the above Sections also explained
why anticipated "competitive binding" between
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SAA and (HDL-like) LCM/ND nanoemulsion parti-
cles, occurring at above-described "(human)
CLA-1/(rodent)SR-BI receptors" (cf. Sect. 2), may
well accompany clinical intravenous use of such
nanoemulsion (which is repeatedly described in
the literature as a targeted, apoA-1-based, (SR-BI
mediated) drug-delivery agent [5, 11]) (cf. [18]).

Meanwhile, much evidence indicates a pro-
tective (i.e., ordinarily anti-inflammatory) role
for HDL, and its major apolipoprotein (apoA-
1), in Alzheimer's disease (e.g., [5, 11, 18-20])
(cf [21]). Hence, the above-proposed "com-
petitive binding", between SAA and the LCM/
ND nanoemulsion, could assist/enhance the
"protective (ordinarily anti-inflammatory) role"
of HDL — as well as provide targeted drug-
delivery to the (human) brain cells bearing (CLA-
1/)SR-BI receptors. This novel therapeutic-target
approach has particular relevance to the cur-
rent COVID-19 human pandemic. Namely, im-
mune response and excessive inflammation in
COVID-19 infection may accelerate the progres-
sion of brain inflammatory neurodegeneration,
which plays a major role in Alzheimer's disease
pathology. In addition, individuals with type
2 diabetes are at increased risk for Alzheimer's
disease, as well as for severe outcomes after
COVID-19 infection [22]. Severely affected
COVID-19 cases experience high levels of proin-
flammatory cytokines and acute respiratory
dysfunction. All these COVID-19-related homeo-
static disruptions have the potential to cause
cognitive decline (resulting from direct negative
effects of the immune reaction, acceleration
or aggravation of pre-existing cognitive deficits,
and/or de novo induction of a neurodegenera-
tive disease). Accordingly, patients surviving
COVID-19 are at risk for subsequent develop-
ment of neurological disease and in particular
Alzheimer's disease [23].

4. Concluding Remarks: Recent reviews (e.g.,
[5, 24-26]) of human Alzheimer's-disease studies
have noted a significant elevation in inflamma-
tory mediators in the cerebral microcirculation;
crucially, inflammation has a key role in linking
several types of vascular and neuronal damage

www.jscientia.org

(in Alzheimer's-disease brain) with cardiovascu-
lar risk factors, such as arterial stiffness and hyper-
tension [24]. In addition, various past studies
(cf. [5]) indicate that inflammation also plays
an important role in the actual process of AB
deposition and, therefore, the inhibition of in-
flammatory cascades may attenuate amyloidoge-
nic processes — such as Alzheimer's disease.
Hence, an effective preventive and therapeutic
strategy could be based upon nanotargeting
drug(s), using lipid nanocarriers, toward a ma-
jor SAA receptor responsible for numerous
SAA-mediated cell signaling events leading to
cognitive decline and eventually Alzheimer's
disease or (late-onset) dementia. Lastly, it has
been reconfirmed in the current literature that
receptor-mediated endocytosis/transcytosis via
lipoprotein receptors, particularly scavenger re-
ceptors including SR-BI, remains a major route
of drug delivery across the blood-brain barrier;
namely, recently published work has demon-
strated that (blood-borne) nanocomplexes can
be readily transported into brain capillary endo-
thelial cells (bovine and porcine) via SR-BI recep-
tor-mediated endocytosis [27] (see also [28-30]).
Accordingly, the effects of the various cell types
targeted (via SR-BI) may be additive, multiplica-
tive, or otherwise synergistic. Moreover, recent
research (e.g., [5, 31-34]) repeatedly indicates
for several age-related diseases, including cardio-
vascular and neurodegenerative disease, that
accompanying the aging process there is often
a decreased ability for fine control of systemic
inflammation (i.e., the human immune system
often displays a progressive and chronic tenden-
cy toward a proinflammatory phenotype, also
called "inflamm-aging" [31]) (cf [35]). At the
same time, the immune response and excessive
inflammation (which is commonly observed in
the very recent human coronavirus (COVID-19)
pandemic [36-41]) may actually accelerate the
progression of brain inflammatory neurodegen-
eration [22, 42, 43]; furthermore, the hippocam-
pus is reported to be particularly vulnerable to
coronavirus infections — which increases the
probability of post-infection memory impairment
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and accelerating progression of Alzheimer's dis-
ease [43]. Hence, the proposed multitasking
combination therapeutic, using (biobased) LCM/
ND nanoemulsion(s), may also display greater
effectiveness at different stages of Alzheimer's
disease; as a result, this multitasking (drug-
delivery) therapeutic could represent a pro-

mising way to treat, delay, or even prevent the
disease in the future (cf [44-46]). In addition,
very recent (detailed, animal) data indicates
such proinflammatory cytokine production and,
hence, prolonged inflammation is an underlying
cause of "long Covid" (i.e., the inducing of long-
term effects from COVID-19 infection) [47].
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