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Neural regeneration after

spinal cord injury treatment by
lavandula angustifolia and human
umbilical mesanchymal stem cell
transplantation

Spimal cord imjury (SCI) (s one of the most common causes of
paralysis worldwide beconse the Joss of neurons and seons causes
permanent neurdogical deficits which could have influences on
quality of life of patients, their tamily, and sodiety. The complex
patlophysiclogy of SCI, especlatly the secondary iniury cascade,
blocks complite recovery after SC1{Dumsond of al, 2001 ).

“Ihe severity of spinal cord injury depends on the width, spi-
il level, and extent of the Injury. The primory (rauma ks initial
tissme o, fillowed by the initiation of a series of sec-
ondary cellular processes that can lead 1o long-term functional
spinal deficits. Pecause spinal cord injury is associated with
increased oxidative stiess and inductlon of inflammatory genes
al the site of the injury and in the adjscent regions, neurapro.
tective agents could be effective to diminish the injury afier
SCI-hence, therapeutic strategies for spinal cord injury include
both new and neurotrophic technlques, Acute neu-
roproteetion conld inhibil functionsl damage of nearons afier
injury and preserve behavioral outpur. Additionally, decreasing
excitimtogicity by reduction in production of nitric axide (RO,
apoptosis, and inflammation could be a main cellular stravegy
1o alleviate injury (Satake et al., 2000 Schumacher et al., 2000).

It has been shown that the more antioxidant protection, the
better the result of SC1 improvement. On the other hand, it
has been demonstrated that increased oxidative stress can leod
o direct DNA damage, which leads to damaged secondary
processes, such s an impaired activity of membrane ennymes.
Therefore, it appears that inhibiting the progression of second-
ary injury to spinal cord neurons is one of the most effective
thernpentic strategies in limiting tisswe injury of an injored spi-
nal cord (Dumont ot al, 2002},

Irs the past len years, the firat cell therples (ProCard, OEGs,
Schwann cells) have staried wsing engincered biomolecules and
antibodies. Mew trials of neuroprotection are underway and
several thoosand SC1 patients have received a variety of cell
theraples, bone mafrow gtiomal cells (BMSCs), and codd bload.
The rate of progress has been remarkable (Richard et al, 2002},
but until today there are no demonstrated ireatbments for spinal
cord injury {Yamaji et al., 2008}, This, the best course of action
is o decrease inflammation and oxidative stress around the
darmaged newrons and to increase neuroprotective agenis.

Therefore, we selected two important tenets to chinose the best
treatments after an ssscsament of cfficacy in order to reach the
best result: pond accessibility of selected treatments and that the
selected treatments should be affordable. Our two selected treat-
ments were lavender, or Lavandula angustifolia (L. angustifolia)
and human umbitical mesenchymal stem cells {HUMSCs) derived
from umbilical cord Wharton’s jelly HUMSCs and L angustifolia
are very accessibbe in Iran and are inexpensive. L angustifolia is
a neuroprotective agent which has diverse therapeutic effects on
nervoits system disorders (Yoghoobi et al, 2016). HUMSCs play a
important role as & neuroregenerative source, and also could have

a neuroprofective role. The umbibtical cord bs & waste product o
by, 30 comverting 4 waste into o valushle neuroregenes-
ative drug could be benefictal, On the other hand, becanse stem
cell therapy has not been ax suceensful an expected yot (Richand o
al, 2002), we need & safe und accessible agent to promote nevral
regeneration in $C1 putients and w potentinte the HUMSCs: for
this reason we selected L angustifolia to potentiste the HUMSCy
transplintation results for newrmal regeneralion

It has been shown that systemic delivery of mesenchymal
stem cells (MSCx) have therapeutic benefits in o number of
experimental treatments for central nervous system disorders
“These cells are tent stern cells present in adulis, and when
cultured they kave the ability to differentiate into & variety of lin-
cages, including nearons and glial cells. Moreover, the systemic
imjection of MSCs prepared from adult bone marrow has ther-
apeutic benelits afler cerebral attery oceludion {Dumont et al.,
2001 ). BMSCs ares a reliable sotrce of producing neural-like cells
after 501 wnud are masre similar bo sewrsl siem cells (Yamalh et al,,
2008, HUMSCs from Wharton's jeily are a low-cost source of
stem cells thiat can be exsily ablained and propagated in cultiire
without invasive medical procedicres or ethical fse { Yoghoobi
et al, 2016), possess siem cell properiles, are immunoiolerable
(Yaghooti et al, 2016), and can be induced 1o form other cell lin-
cuges, wich as nevrons and glial cells (Mitchell of al., 2003},

The initial obeervation of our studics was that a single injec-
tion of HUMSCs 48 hours after trauma markedly decreased
inflammation in the injured region and improved the locoma-
tion of rats. Al extract of L. angustifolis potentisted the
effects of HUMSCs transplantation, on ifs own it was foand o
significantly decrease damage and inflammation as well as im-
prove locomotinm.

In our studies, we found that the effective dose of L. angusti-
fisltn hydro-alcoholic extract was 400 ngiks and the lethal dose
of L. angustifolla hydro-alcohalle extract was 800 mg/kg

Our studies showed that L angustifolia significantly im-
proved behavioral resulis such as the Basso, Beattic, and Bres-
mahan (BRB), sensory test, and clectrophysiological evaluation
resulis. L angustifolia also increased the number of the ventral
horn motor nenrens and decreased the number of astrocytes
and therefore decreased astrogliosis. The result of intraspinad
transplantation of HUMSEs to the injared spinal cord was
similar to L. angustifolis, and when we used o combination of
L. angustifolia and HUMSCs, the results were stronger. The
results of behavioral tests significantly increased improvement;
for example, the blood-brain barrier, sensory test, and electro-
physiolegical evaluation results were improved in comparisan
with either xingle trewiment (Kaka of al. 2016: Yaghoobl et al.,
264 The increase of the number of ventral horn motor new-
rons and decrease of the number of astrocytes were better than
cither single treatment. In our study, we strongly demonstrated
that extract of L angustifodia could have nearoprotective effects
{Yaghoobi et al., 2006) o diminish covity arca of gray and white
matter in injured spinal cord (Kaka et al, 2016 Yaghoobi etal,
2016) (Flgare 1),

These findings may have significant implications for elucida-
tioy of the cellular and molecular mechanisms involved in L
anguatifolia and HUMSCs neuroprolection and may constitule
as an attractive therapeutic target in injured area afier 5CL
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