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BIOLOGICAL ACTIVITY:
 DL-Borneol is a racemic mixture of D-Borneol and L-Borneol. DL-Borneol is widely used for the treatment of cardiovascular and 
cerebrovascular diseases in China. In Vitro: DL-Borneol increases intracellular accumulation of Rho123, and enhances P-gp substrates 
across the BBB in vitro, and also depresses mdr1a mRNA and P-gp expression. Furthermore, DL-Borneol could activate NF-κB and 
inhibition of NF-κB with MG132 and SN50 obscures the P-gp decreases induced by DL-Borneol. 10 μg/mL and 20 μg/mL DL-Borneol 
significantly increase phosphorylation of IκB expression at 30 min after treatment transiently. DL-Borneol treatment decreases P-gp 
expression in BMECs[1]. In Vivo: DL-Borneol significantly suppresses the process of epileptogenesis in PTZ-kindled mice. The 
biochemical alterations induced by PTZ kindling are ameliorated in DL-Borneol-treated animals which is indicated by decreased LPO 
and increased SOD, GSH, CAT levels. The distinct neuronal damage observed in the kindled group is counteracted by DL-Borneol. 
Furthermore, it decreases the levels of GFAP which is manifested by reduced immunostaining[2]. The pathological damages of 
ischemia-reperfusion have a significant impact on the pharmacokinetic traits of DL-Borneol and that there are some components in 
Xingnaojing inhibiting the absorption of DL-Borneol[3].

PROTOCOL (Extracted from published papers and Only for reference)
 Cell Assay: [1]Rho123 efflux assay is used to measure the activity of P-gp in BMECs according to previous methods. BMECs grown to 
confluency in 24-well plates are treated with 5 μg/mL, 10 μg/mL and 20 μg/mL DL-Borneol, DMSO, CsA for 2 h, or with 10 μg/mL and 
20 μg/mL DL-Borneol for different times (30 min, 1 h, 2 h, and 4 h). Then BMECs are exposed to 5 μmol/L Rho123 in DMEM for 90 
min. After incubation with Rho123, BMECs are washed with ice-cold PBS and solubilized in 1% NaOH. Fluorescence of Rho123 is 
measured with emission wavelength at 535 nm and excitation wavelength at 485 nm using a fluorescence spectrophotometer[1]. 
Animal Administration: [2][3]Rats: The pharmacokinetic study is performed 24 h after reperfusion in the model groups, i.e., 26 h after 
operation in the SO group. The XNJ subgroup rats are orally administered with XNJ decoction dissolved in 0.7% CMC-Na aqueous 
solution (10.00 ml/kg body weight (BW)). The pure DL-Borneol subgroup also receives gavages of DL-Borneol suspension (10.00 
ml/kg BW). DL-Borneol and XNJ suspensions are administrated respectively at a dosage of 162.0 mg/kg of DL-Borneol. Then 0.5 ml 
plasma samples are collected into heparinized tubes by the puncture of the retro-orbital sinus at 5, 10, 20, 30, 45, 60, 90, 120, 180, 
240, and 360 min separately following oral administration. After centrifugation at 6000 r/min for 10 min, plasma samples are stored at 
−20 °C and analyzed within one week[3].

Mice: Repeated administration of a subconvulsive dose of PTZ (35 mg/kg, i.p.) on every alternate day for 4 weeks produces kindling in 
mice. DL-Borneol (5, 10, and 25 mg/kg, i.p.) and diazepam (1 mg/kg, i.p.) are given as a pretreatment prior to each PTZ injection 
during the progression of kindling. Oxidative stress parameters such as superoxide dismutase (SOD), reduced glutathione (GSH), 
catalase (CAT), and lipid peroxidation (LPO) are assessed at the end of the study. Neuronal damage is assessed by hematoxylin and 
eosin staining technique. GFAP is also evaluated in the hippocampus region of the brain by using immunohistochemistry[2].
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Product Name: DL-Borneol
Cat. No.: CS-7912
CAS No.: 507-70-0
Molecular Formula: C10H18O
Molecular Weight: 154.25
Target: GABA Receptor
Pathway: Membrane Transporter/Ion Channel; Neuronal Signaling

Solubility: DMSO : ≥ 100 mg/mL (648.30 mM); H2O : < 0.1 mg/mL 
(insoluble)
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CAIndexNames:
 Bicyclo[2.2.1]heptan-2-ol, 1,7,7-trimethyl-, (1R,2S,4R)-rel-

SMILES:
 O[C@@H]1[C@@]2(C)CC[C@@H](C2(C)C)C1

Caution: Product has not been fully validated for medical applications. For research use only.
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