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ABSTRACT

The present study examines the effects of Daniellia oliveri leaf methanol extract on DMA toxicity in blood and
brain of male Wistar rats. Sohxlet extraction method was used to obtain Daniellia oliveri leaf methanol extract
(DOLME). Seven groups (A — G) of rats (average weight of 154q) were used with five rats per group. Group A
served as Control and group B was given intraperitoneal injection of DMA alone (10 mg/kg). Groups C to G were
treated with DOLME (50, 100, 150, 200, 250, mg/kg) by oral gavage and DMA (10mg/kg) by intraperitoneal
injection. The DOLME was administered every other day, while DMA was administered once per week. After
28days, the rats were sacrificed by cervical dislocation, while blood was collected for hematology. One portion
brain tissue was processed for biochemical assays (superoxide dismutase, catalase, glutathione-s-transferase,
reduced glutathione and glutathione peroxidase), while the hippocampus of the brain was fixed for histology and
Immunohistochemical assays of glial fibriliary acidic protein (GFAP) and synaptophysin. The DMA significantly
elevated RBC, hematocrit, WBC, monocytes and platelets relative to control group, which DOLME was able to
reverse. The brain SOD and catalase activities were reduced, while GST was elevated relative to controls. The
DOLME reversed the changes. The DMA caused hippocampal neuronal degeneration, which DOLME reversed.
Strong expression of GFAP was noticed on degenerated astrocytes, while moderately high expression of neuronal
synaptophysin was noticed in the brain hippocampus of rats treated with DMA. The DOLME caused mild to
moderate expression of GFAP and mild expression of synaptophysin. The findings from this study reveal that
Daniellia oliveri leaf methanol extract could potentially prevent Dimethylamine-induced hematological disorder

and brain neuronal degeneration by improving antioxidant status in rat model.
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1.0 INTRODUCTION

Medicinal plants have long been a reservoir of bioactive compounds, offering a myriad of biological activities (Souza
and Passos, 2021). Among these plants, Daniellia Oliveri commonly known as "Black Ironwood" or "Ogea," has
garnered attention for its phytochemical richness and diverse therapeutic potentials (Okunade and Olafadehan, 2019).
Originating from the verdant landscapes of West Africa including Nigeria, Cameroon, Ghana, and Ivory Coast, this
species is renowned for its ecological, economic and traditional medicinal significance (Agha et al., 2022).
Phytochemical studies have demonstrated that Daniellia Oliveri is rich in alkaloids, flavonoids, tannins, and essential
oils which are known for their antioxidant, anti-inflammatory, antimicrobial, and neuroprotective properties (Yaya et
al., 2022). Alkaloids from this plant exhibit significant pharmacological effects, including antibacterial, analgesic, and
anticancer activities (Badalyan and Rapior, 2021). Flavonoids such as quercetin, kaempferol, and myricetin have been
shown to possess strong antioxidant and anti-inflammatory properties, contributing to the plant's potential in mitigating
oxidative stress and inflammation in neural tissues (Sabri et al., 2021).

The traditional use of Daniellia Oliveri in West African medicine for treating respiratory disorders, gastrointestinal
ailments, and inflammatory conditions underscores its broad therapeutic potential (Harris et al., 2023). Recent scientific
investigations have confirmed the presence of bioactive compounds that contribute to its medicinal properties (Coker et
al., 2021).The medicinal properties of this plant also offer potential for developing herbal remedies and nutraceuticals,
resonating with the growing demand for natural health products (Sgroi, 2021). Traore et al. (2021) reported that
methanol extract of Daniellia Oliveri inhibited the activity of 15-Lipooxygenase (LOX) enzyme in experimental animal
model. The phytochemical composition of the plant has been responsible for its various pharmacological properties,
which include antioxidant, antiproliferative, and tyrosinase inhibitory actions (Atolani and Olatunji, 2014, 2016;
Naculima et al., 2021).

Dimethylamine is a secondary amine compound with significant industrial and biochemical relevance (Bugata et al.,
2019). It is often used in the synthesis of pharmaceuticals, pesticides, and rubber chemicals (Igbal et al., 2021). In vivo
metabolism of amines have been exemplified by arylamines (aromatic amines), which are metabolized via hepatic CYP
450-dependent N-hydroxylation (Turkesky et al., 1992), followed by phase Il esterification of the N-hydroxylamine to
reactive ester derivatives that covalently bind DNA (Herman and Synderwine, 1999). One of our previous studies
indicated that Dimethylamine caused periportal cell infiltration in liver of rats, while Immunohistochemical staining
revealed strong expression of CD 34, which is a diagnosis for tendency towards malignancy tumor incidence (Adeleke
et al., 2017). The present study was designed to investigate the impacts of Daniellia Oliveri leaf methanol extract on
hematological indices, redox imbalance and cytological alterations in brain tissue of Wistar rats exposed to

dimethylamine.

2.0 MATERIALS AND METHODS

2.1Collection and extraction of Daniellia oliveri leaves

Daniellia oliveri leaves were collected at Obamoro village, via Iwo, Osun State in July, 2023. After air-drying for about
three weeks, the leaves were pulverized, followed Sohxlet extraction using methanol and rotary evaporation to obtain

Daniellia oliveri leaf methanol extract (DOLME).
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2.2 Experimental design

Thirty-five male Wistar rats were purchased and divided into Seven groups (A — G) (average weight of 154 g) with five
rats per group. Group A served as Control and group B was given intraperitoneal injection of DMA alone (10 mg/kg).
Groups C to G were treated with DOLME (50, 100, 150, 200, 250, mg/kg) by oral gavage and DMA (10mg/kg) by
intraperitoneal injection. The DOLME was administered every other day, while DMA was administered once per week

for four weeks.

2.3 Sacrifice and Collection of blood and brain

After four weeks, the rats were fasted overnight and sacrificed by cervical dislocation. Blood was collected for both full
blood count and differential, while brain was collected and divided into two portions. One portion of brain tissue was
homogenized in pre-chilled Phosphate buffer (0.01M, pH 7.4) using Teflon homogenizer and then centrifuged at
10,000 x g for 15 minutes to obtain homogenate used for antioxidant assays, while the hippocampal portion of the brain

was fixed for histology and Immunohistochemical assays (glial fibriliary acidic protein (GFAP) and synaptophysin).

2.4 Determinations of Protein and antioxidant parameters

The levels of protein in the brain homogenates were measured spectrophotometrically using a method described by
Lowry et al., 1951. The levels of superoxide dismutase (Misra and Fridovich, 1971), catalase (Aebi, 1984), glutathione-
S-transferase (Habig et al., 1974), reduced glutathione (Mitchell et al., 1973) and glutathione peroxidase (Paglia and
Valentine, 1967) in the brain tissues were measured spectrophotometrically.

2.5 Histopathological examination
Ultra-thin sections (5 pum) of the formalin-fixed brain hippocampus were obtained using a microtome knife. The
sections were stained with hematoxylin and Eosin (H&E) solutions, and then observed under microscope, taken the

photomicrographs of the stained slides.

2.6 Immunohistochemical assays

Immunochemical staining of glial fibriliary acidic protein (GFAP) and synaptophysin in the hippocampus of brain
tissue was carried out in paraffin-embedded tissue. The deparaffinised brain sections were subjected to the peroxidase
labeled streptavidin-biotin technique, using themonoclonal antibody against the respective antigens. Peroxidase
blocking was carried out on the sections by covering the sections with 3% hydrogen peroxide for 15 minutes. The
sections were washed with phosphate buffered saline (PBS) and protein blocking was done using avidin for 15 minutes.
The sections were washed with PBS and endogenous biotin in the liver was blocked for 15 minutes, followed by
incubation with 5pg/ml each of anti- GFAP and anti- synaptophysin antibodies (diluted in 1:100) for 60 minutes. PBS
was used to wash excess antibodies followed by application of secondary antibodies (LINK) on the sections for 15
minutes. The sections were washed and Horseradish peroxidase (HRP) label was applied on the sections for 15
minutes, and then washed with PBS for 5 minutes to remove unbound HRP. Visualization of the reaction products was
done by immersing the section in Karnovsky solution (0.01% diaminobenzidine (DAB) in Tris buffer containing 0.05%
hydrogen peroxide and 0.01% sodium azide). Excess DAB solution and precipitate were washed off with distilled
water. The tissue sections were counterstained with Haematoxylin solution for 2 minutes. The slides were dehydrated
in alcohol, cleaned in xylene, mounted in DPX mountant and then observed under microscope. Cells with specific

brown color in the cytoplasm, cell membrane or nuclei, depending on the antigenic sites, were considered positive.
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2.7 Statistical Analysis

Values were expressed as mean + SD. Differences in the mean values were estimated statistically by one-way analysis
of variance (ANOVA) by using the Statistical Package for Social Sciences (SPSS) software for Windows version 10.0
(USA). Significantly different values were taken at P < 0.05.

3.0 RESULTS

The result in table 1 shows that Dimethylamine (DMA) significantly (p < 0.05) elevated the levels of RBC and
hematocrit relative to control group. The levels were however lowered by Daniellia oliveri leaf methanol extract
(DOLME) against the DMA intoxication. The level of hemoglobin was not significantly affected by treatments with
DMA and DOLME (Table 1). Treatment with DMA significantly (p < 0.05) increased the levels of WBC, monocytes
and platelets relative to the controls, whereas DOLME lowered the levels against DMA treatment. The treatments were
not able to cause significant change in the monocytes level (Table 2). As shown in table 3, the level of protein in the
brain tissue of rats was not significantly affected. Dimethylamine was noticed to significantly reduce the activities of
both superoxide dismutase and catalase enzymes in the brain tissue of the rats compared to control rats. However, while
DOLME reduced the SOD, catalase activity was found to be increased at high doses against DMA treatment (Table 3).
The result in figure 1 indicates that DMA increased the GST activity in the brain tissue compared to control, whereas
DOLME reversed the effect at high doses. The treatments produced no significant (p > 0.05) change on the level of
reduced glutathione in the tissue (Figure 2). The activity of glutathione peroxidase enzyme in the brain of the
experimental rats showed no significant change between DMA and controls. Strikingly, the activity was lowered by
DOLME at doses 50 and 150 mg/kg against DMA treatment (Figure 3).

Plates 1 A to G reveal the effects of the treatments with DMA and DOLME on the histology of the brain tissue of the
rats. The tissue showed normal neuronal cells (Blue arrow), normal capillaries(Red arrow) and normal stroma (Slender
arrow) in the control group (Plate 1 A), while DMA caused normal neuronal cells (Blue arrow) and degenerated
neurons with pale appearance as indicated with lender arrows (Plate 1B).The results of brain histology of rats treated
with DMA and DOLME (Plates 1 C, D, E, F and G) reveal presence of normal neuronal cells (indicated with blue
arrows), while the cortex shows normal capillaries and stroma (Slender arrow). These features are comparable to that of
the control rats (Plate 1A). The results in Plates 2A — E show the effects of treatments on the Immunohistochemical

expression of glial fibrillary acidic protein (GFAP) in the brain tissue of the experimental rats.

Plates 2A,C. D and E show mild expression of fibrillary acidic protein (GFAP)on the normal astrocytes in the brain on
treatment with DMA and DOLME, while treatment with DMA alone caused mild expression of GFAPon the
astrocytes, which are degenerated, leaving few normal astrocytes. The Immunohistochemical study of the brain
indicated the treatment with DMA and DOLME caused mild expression of Synaptophysin on the neurons (Plates 3 B,
C D and E), against the control group that showed no expression of synaptophysinon the neuronal cells (Plate 3 A).
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Table 1: Effects of Daniellia Oliveri leaf methanol extract and Dimethylamine on red blood cells, hemoglobin

and hematocrit inthe experimental rats.

TREATMENT GROUPS Red blood cells(10%2/L) Hemoglobin (g/dL) Hematocrit (%0)
CONTROL 6.01+£0.24 13.78 £0.21 31.23+£0.23
DMA (10mg/kg) 9.39 + 0.90° 13.58+ 1.77 36.52 +5.50°
50mg/kgDOLME +DMA 5.58+ 0.78" 11.83+1.28 30.58 + 3.20°
100mg/kgDOLME +DMA 5.76 + 1.09" 12.18+ 1.92 31,04 +5.80°
150mg/kgDOLME +DMA 5.19 + 0.65" 11.38+1.31 29.18 + 2.87°
200mg/kgDOLME +DMA 5.26 +1.37° 11.53+2.94 28.13 + 6.55°
250mg/kgDOLME +DMA 452 +1.47° 9.98+ 2.49 25.12+ 7.26"

Values expressed as mean * standard deviation,n =5
a- significantly higher than control (P < 0.05); b - significantly lower than DMA group (P<0.05)

Table 2: Effects of Daniellia Oliveri leaf methanol extract and Dimethylamine on WBC, lymphocytes, monocytes

and platelets in the experimental rats.

White blood cells 5 0 Platelets

TREATMENT GROUPS 10°/L) Lymphocyte (10°/L) | Monocytes (10°/L) (10°/L)

CONTROL 5.97 + 1.57 457+1.13 0.57 £0.12 174.67 + 75.48
DMA (10 mg/kg) 15.08+ 3.04° 6.38+ 2.50 0.91 +0.37° 285.49 + 23.56°
50mg/kgDOLME +DMA 7.13+547° 6.625+ 2.40 0.68 +1.03° 105.01 + 27.43°
100mg/kgDOLME +DMA 6.76+ 3.06" 5.22+ 2.28 0.88+ 0.52° 200.49 + 46.68"
150mg/kgDOLME +DMA 5.68 + 1.07° 453+0.78 0.58 +0.0b 168.56 + 29.98°
200mg/kgDOLME +DMA 7.48 +4.22° 6.03 + 3.25 0.75+ 0.70° 123.93 + 75.77°
250mg/kgDOLME +DMA 8.54 + 1.74° 6.44 + 1.25 0.69+ 0.38° 185.32+ 52.89°

Values expressed as mean + standard deviation, n =5
a- significantly higher than control (P < 0.05); b - significantly lower than DMA group (P<0.05)

Table 3: Effects of Daniellia Oliveri leaf methanol extract on Protein, Superoxide dismutase and Catalase levels

in Brain of rats administered with dimethylamine.

Protein SOD Catalase
TREATMENT GROUPS (W/mg protein) X10 (u/mg protein) (W/mg protein)
CONTROL 2.72 £0.72 15.98 £9.74 92.92+65.21
DMA (10mg/kg) 3.06+0.88 7.73+11.6° 69.64+24.44°
50 mg/kg DOLME + DMA 3.04 £0.73 2.11+1.78° 67.21+13.85
100mg/kg DOLME + DMA 2.54 +0.62 1.40 +4.46° 82.30+25.25°
150mg/kg DOLME + DMA 2.82 +0.57 0.59+2.16° 91.30+15.73°
200mg/kg DOLME + DMA 2.20 +0.62° 0.99+0.72° 96.48+30.44°
250mg/kg DOLME + DMA 2.38 +0.20° 0.27+1.68° 83.38+ 7.39"

Values expressed as mean + standard deviation, n =5
a- significantly lower than control (P < 0.05); b - significantly higher than DMA group (P < 0.05); ¢ — significantly
lower than DMA group (p < 0.05); d- significantly lower than control (p < 0.05)
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Figure 1: Effect of Daniellia Oliveri leaf methanol extract on Glutathione —S-transferase activity in brain of rats
treated with DMA.

Values expressed as mean + standard deviation, n =5
a-significantly higher than control; b-significantly lower than DMA (p<0.05)

EA Group A (Control)
Ed Group B (DMA Alone)
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Figure 2: Effect of Daniellia Oliveri leaf methanol extract on reduced Glutathione concentration in brain of rats
treated with dimethylamine.

Values expressed as mean + standard deviation, n =5
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Figure 3: Effect of Daniellia Oliveri leaf methanol extract on Glutathione peroxidase activity in brain of rats
treated with DMA.

Values expressed as mean + standard deviation, n =5
a- significantly lower relative to DMA group; b — comparable to control and DMA groups
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PLATE 1A: Brain (Control) - Normal neuronal cells (Blue arrow), normal capillaries(Red arrow) and normal

stroma (Slender arrow) (x 400).

PLATE 1B: Brain (10 mg/kg DMA) - Cortex shows normal neuronal cells (Blue arrow) with some pale and
degenerated neurons (Slender arrows) (x 400).

PLATE 1C: Brain (50mg/kg DOLME+10mg/kg DMA) - Normal neuronal cells (Blue arrows), the cortex shows

neuronal cells, normal capillaries and stroma (Slender arrow) (x 400).
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PLATEILD: Brain (100mg/kg DOLME+10mg/kg DMA) -Cortex shows neuronal cells (Blue arrow), normal

capillaries and stroma (Red arrow) (x 400).

PLATE 1E: Brain (150mg/kg DOLME+10mg/kg DMA) - Cortex shows neuronal cells (Blue arrow), with normal

capillaries and stroma (x 400).

PLATE 1F: Brain (200mg/kg DOLME+10mg/kg DMA) - Cortex shows normal neuronal cells (Blue arrow) (x
400).
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PLATE 1G: Brain (250mg/kg DOLME+10mg/kg DMA) -Cortex with normal neuronal cells (Blue arrows), and

capillaries and stroma appear normal (Red arrows) (x 400).

PLATE 2A: Hippocampal Brain (Control) — Mild expression of glial fibrillary acidic protein (GFAP) on the
astrocytes, (x 400).

PLATE 2B: Hippocamal Brain (DMA 10 mg/kg) —Strong expression of glial fibrillary acidic protein (GFAP) on

the few astrocytes; most astrocytes are degenerated (x 400).
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PLATE 2C: Hlppocampal Brain (50mg/kg DOLME+10mg/kg DMA) - Moderate expression of glial fibrillary
acidic protein (GFAP) on the astrocytes.

PLATE 2D: Hippocampal Brain (150mg/kg DOLME+10mg/kg DMA) - mild expression of gllal fibrillary acidic
protein (GFAP) on the astrocytes 9x 400).

PLATE 2E: Hippocampal Brain (250mg/kg DOLME+10mg/kg DMA) - Mild expression of glial fibrillary acidic
protein (GFAP) on the astrocytes (x 400).
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PLATE 3B: Hippocampal brain (10 mg/kg DMA)-Moderately high expression of Synaptophysin on the neurons
(x 400).

neurons (x 400).
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PLATE 3D: Hippocampal brain (150mg/kg DOLME+10mg/kg DMA) - Mild expression of synaptophysinon the
neurons (x 400).

PLATE 3E: Hippocampal brain (250mg/kg DOLME+10mg/kg DMA) -Mild expression of

synaptophysinonneurons (x 400).

4.0 DISCUSSION

This study investigated the potential of Daniellia oliveri leaf methanol extract (DOLME) on the toxic effect of
Dimethylamine, a well-reported environmental toxicant, in the brain of experimental rat models. We examined the
effects of the treatments on hematology, antioxidant status, histology and expressions of glial fibrillary acidic protein
(GFAP) and synaptophysin in the rats brains. Dimethylamine elevated the levels of RBC and hematocrit, which were
otherwise reduced by DOLME. The hemoglobin level was not appreciably altered by treatments with DMA and
DOLME. The WBC, monocytes and platelets levels were increased by DMA, whereas DOLME reversed the effects of
DMA treatment. Gao et al. (2021) reported that DMA could induce platelet activation. Ahmad et al. (2011) reported
that N’- Nitrosodimethylamine (NDMA), a nitroso metabolite of DMA, increased the levels of total leukocytes (TLC),

neutrophils, hemoglobin and hemolyzed RBC, and reduced lymphocytes in brain of albino rats.

Superoxide dismutase, catalase, total protein, glutathione-S-transferase, reduced glutathioneand glutathione peroxidase
are key components involved in detoxifying reactive oxygen species (ROS) and maintaining cellular redox balance
(Jena et al., 2023).The levels of protein in the brain tissue of rats were not observed to be remarkably affected in all the

rats groups. However, Dimethylamine significantly reduced the activities of both superoxide dismutase and catalase
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enzymes in the brain tissue comparable to control rats. The DOLME lowered the SOD, while catalase activity was
elevated at high doses, mitigating DMA exposure. A study by Sulaimon et al. (2020) showed the potential of D. oliveri
stem bark to increase the hepatic levels of SOD, catalase, GSH and GPx in Wistar rats treated with Carbon tetrachloride
(CCI-4). Another recent study carried out by Sofidiya et al. (2023) revealed that D. oliveri stem bark elevated the levels
of SOD, catalase, tumor necrosis factor- alpha and interleukin- 6 in mice exposed to xylene and carrageean. In this
study, the activity of GST in brain was increased by DMA, but DOLME was able to reverse the effect at high doses of
the extract. This study has indicated that DMA could antioxidant imbalance in the rat brain, which DOMLE upon could
exert reversal. The levels of GSH and GPx were no significantly changed by DMA. D. Oliveri has been reported to be
rich in phytochemicals like, flavonoids, alkaloids, tannins, and essential oils that possess antioxidant, anti-
inflammatory, neuroprotective and antimicrobial potentials (Yaya et al., 2022). Olaleye et al. (2020) investigated the
presence of high contents of phenolics, proanthocyanidins and flavonoids in D. oliveri, and concluded that these

compounds could possibly be the underlying factors for the antioxidant potentials of the plant.

Histology of the hippocampal brain of the experimental rats showed normal neurons, capillaries and stroma in the
control rats, whereas in the DMA group, there were degenerated neurons with pale appearance. The DOLME group
was found with normal neuronal cells, capillaries and stroma, comparable to controls. Adeleke et al. (2017)

documented that DMA treatment resulted in periportal cell infiltration in hepatocytes of a rat model.

Glial fibrillary acidic protein(GFAP) is a key intermediate filament (IF) protein associated with the maintenance of the
cytoskeleton structure of glial cells, and supports the neighboring neurons and blood brain barrier (BBB) (Eng et al.,
2000). This protein is encoded by a single gene located on chromosome 17921 in human, and is uniquely present in the
astrocytes of Central Nervous System (CNS), Schwann cells of Peripheral Nervous System (PNS) and glial cells of the
enteric tissue (Yang and Wang, 2015). Four different isoforms of GFAP have been identified as Alpha (GFAP-a), Beta
(GFAP-B), Delta (GFAP-6/¢) and Kappa (GFAP-k) isoforms. Mutations of GFAP have been linked to development of
astrocytic inclusions, known as Rosenthal fibers, associated with Alexander Disease in brain (Hegemann et al., 2006).
Messing et al. (2012) documented that Rosenthal fiber formation could be due to excessive accumulation of GFAP
aggregates which are toxic to the astrocytes, causing degeneration of astroglia (astrocytes) and white matter in
Alexander Disease. Through Immunohistochemical study, we observed that few astrocytes were present with strong
expression of GFAP, and most of the astrocytes were degenerated in the hippocampus of brain of rats exposed to DMA
alone. However, the brains of rats exposed to both DMA and DOLME showed normal astrocytes with mild to moderate
expressions of GFAP. The strong expression of GFAP and astrocytic degeneration observed in the DMA group is an
indication of neurodegenerative effect of this compound. This observed pathologic effect of DMA in the brain of the
experimental rats could be attenuated by DOLME treatment. Choi et al. (2009) reported an enhanced expression of
GFAP-8/¢ in human astrocytic tumor. An exposure to dimethylamine can lead to oxidative stress (Noushad et al.,
2019), neurodegenerative and cognitive problems (Yang et al., 2020). Another study by Yuan et al. (2021) has also

demonstrated the potential of DMA and metabolites to cause mutagenesis, genotoxicity and carcinogenesis.

We also examined the Immunohistochemical staining of hippocampal brains of the rats and detected that DMA alone
caused moderately high expression of synaptophysin on the neurons, while the brains of controls, and those a co-treated
with DMA and DOLME showed mild expression of the protein. Synaptophysin is an integral membrane glycoprotein

occurring in the presynaptic vesicles of neurons for trafficking and targeting of Synaptobrevin Il (sybll) to the synaptic
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vesicles (SVs) during endocytosis. Synaptobrevin 1l (sybll) is a vesicular soluble NSF attachment protein receptor
(SNARE) required for release of neurotransmitter. Gordon et al. (2011, 2016) documented that in synaptophysin
knockout (null) neurons, endogenous sybll was diffusely distributed from nerve ends along the axon, indicating that
synaptophysin is crucial to sybll targeting in neuronal vesicles. Alterations in expression or function of this protein
could therefore adversely affect neuronal transmission and synaptic activity. Synaptophysin has been reported to be
expressed independently of other neuronal differentiation markers; hence it could serve as a differentiation marker in
neoplasms and neuroendocrine tumor (Wiedenmann et al., 1986). Furthermore, Quinn (1998) reported presence of
synaptophysin—positive neurons and irregular white-matter synaptophysin in neocortical human brain, whereas
synaptophysin-positive neurons were distributed broadly in normal brain. The moderately high expression of
synaptophysin caused by DMA on the neuronal cells in hippocampus is an indication of neurotoxic effect of the
compound at higher doses. Yu et al. (2022) reported a case study of a previously healthy operator at a Pharmaceutical
industry, who accidentally splash his trousers with Dimethylamine borane, and developed blurred vision, nausea,
dizziness, slow movement and general body weakness, three hours after the accident. Interestingly, the methanol

extract of Daniellia oliveri leaves has shown potential to attenuate the DMA- induced neurotoxicity.

CONCLUSION
This study has demonstrated that Dimethylamine could exert some hematological effects, and induce brain damage via
oxidative stress and neuronal degeneration, which Daniellia oliveri leaf methanol extract potentially reversed in the

experimental rat model.
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