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SUPERIOR NEUROPROTECTIVE EFFECTS OF
NANOWIRED DELIVERY OF CHINESE CELERY
EXTRACT DL-3-N-BUTYLPHTHALIDE (DL-NBP) ON

CONCUSSIVE HEAD INJURY

Hari Shanker Sharma
Uppsala University Hospital, Sweden

Concussive head injury (CHI) is quite common in military
personnel during combat operation for which no suitable
therapy exists till today. In this investigation, we report
that nanodelivery of traditional Chinese medicine, DL-3-n-
butylphthalide (DL-NBP) in CHI that was the most effective in
reducing brain pathology in CHI if given 2 and 4 h after an 8 h
injury or 8 and 12 h after 24 h trauma. Since CHI induces severe
brain ischemia and oxidative stress, in this investigation we also
examined the effects of TiO,-DL-NBP on regional cerebral blood
flow (CBF) and brain pathology in our rat model of CHI. CHI was
inflicted by dropping a weight of 114.6 g on the right parietal skull
bone over a distance of 20 cm in anesthetized rats resulting an
impact of 0.224 N on the skull surface. This impact induces brain
pathology from over 4 h to 24 h. In separate groups of injured
animals, administration of TiO_-nanowired-NBP (40 or 60 mg/kg,
i.p.) 2h and 4 h after injury in 8 h survival group and 8 hand 12 h
after trauma in 24 h survival group. In the untreated and treated
groups, regional CBF (rCBF) in the cerebral cortex, hippocampus,
thalamus, hypothalamus, cerebellum and brainstem was
measured using [125]-lodine labeled microspheres (15+0.6 pm
0.d.). Untreated CHI resulted in a progressive increase in brain
pathology, reduction in the rCBF (-30 to -50%) and development
of brain edema formation. TiO,-NBP resulted in significant
improvement in rCBF in all brain areas examined. On the other
hand, 80 to 100 mg/kg, dose of normal NBP is needed to induce
comparable c reduction in rCBF and brain pathology in CHI.
These observations show that nanodelivery of NBP has superior
neuroprotective effects in CHI, a feature require additional
investigation for clinical relevance.
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Hari Shanker Sharma is the Director of Research (International Experimen-
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Uppsala University; Professor of Neurobiology (MRC), Docent in Neuro-
anatomy (UU) and is currently affiliated with Department of Surgical Sci-
ences, Division of Anesthesiology and Intensive Care Medicine, Uppsala
University, Sweden. On his research on brain pathology and neuroprotec-
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al Foundation of Acute Medicine, Stavanger, Norway, in 2005 and Distin-
guished International Scientists Collaboration Award (DISCA) by National
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research is focused on the role of nanoparticles in neurodegeneration and
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TASCMAR EU PROJECT — MARINE INVERTEBRATES
AND ASSOCIATED-MICROORGANISMS, A GLOBAL
SCIENCE FOR A GLOBAL VALORIZATION

Jamal Ouazzani

Institut de Chimie des Substances Naturelles, France

oral reefs extend as deep as 150 meters and with the

development of new technologies to go deeper, scientists
are beginning to explore ‘Mesophotic Coral Ecosystems’ (MCEs)
existing in low light levels, which still allows for photosynthesis.
Mesophotic coral ecosystems (MCEs) are almost entirely
unexplored; they are a treasure-trove for discovering new
species and their associated bioactive chemical compounds.
Organisms such as soft corals, sponges, and microbes living
on coral reefs naturally produce potent cocktails of chemicals
to defend themselves from competitors and harmful predators.
EU-funded Horizon 2020 project TASCMAR, which aims to
tackle major bottlenecks in the discovery, development, and
commercialization of marine-derived chemical compounds with
a specific focus on using new biological and chemical resources
from MCEs. The project partners are working on developing
innovative technologies for the sustainable cultivation of marine
resources, e.g. through the isolation of chemicals in their natural
environment without the need to harvest them. The project is
specifically looking for new chemical compounds active against
age-related illnesses such as Alzheimer's, Parkinson's, cancer,
and aging diseases related to muscles and skin.
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NANODELIVERY OF CHINESE TRADITIONAL MEDICINE
EXTRACT OF GINKGO BILOBA (EGB-761) INDUGES
SUPERIOR NEUROPROTECTION IN HEAT STROKE

Aruna Sharma
Uppsala University, Sweden

Military personnel are often exposed to high summer heat
resulting in heat stroke (HS) resulting in serious mental
and physical consequences due to blood-brain barrier (BBB)
breakdown, edema formation and brain pathologies. In this
innovation, we used TiO, nanowired EGb-761 and BN-52021 to
treat HS induced brain pathologies in model experiments. Rats
were exposed to two hour HS daily for eight days in a biological
oxygen demand (BOD) incubator that does not induce brain
pathology. On the eighth day, the animals were subjected to a
four hour additional HS, and brain pathology was examined.
These animals exhibited profound BBB leakage to Evans
blue and [131]-lodine, brain edema 2-4-fold higher neuronal
damages as compared sham treated naive rats. Treatment
with EGb-761 (50 mg/kg, p.o.) with BN-52021 (2 mg/kg, p.o.)
daily, for five days reduced brain damage by 20 to 30% in HS.
However, when TiO, nanowired EGb-761 or TiO, BN-52021 were
administered in identical doses, more than 80% reduction in
brain pathology was observed in HS. The functional outcome
e.g., walking on a tilted mesh grid (45°C), staying on a Rota-Rod
treadmill (16 r.p.m.) and finding placing of forepaw on a wire
mesh were significantly improved by nanodelivery of EGb-761
and BN-52021. These observations suggest that nanodelivery
of EGb-761 and BN-52021 in HS has a potential therapeutic
value that requires further investigation.
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