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A preliminary study on promoting effect of frankincense and myrrh volatile oil
on HaCaT cell uptake of alkaloids in Jiufen Powder and its mechanism
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Abstract: Objective To study the effect and mechanism of the volatile oil of frankincense and myrrh in Jiufen Powder (L7 #%) in
promoting keratinocyte HaCaT uptake of brucine, strychnine and ephedrine hydrochloride. Methods The CCK-8 method was used
to detect the effect of frankincense and myrrh volatile oil single use/drug pair on the survival rate of HaCaT cells when combined
with brucine, strychnine, and ephedrine hydrochloride in Jiufen Powder prescriptions; LC-MS/MS quantified analytical method
combined with BCA protein kit was used to determine the influence of the volatile oil of frankincense and myrrh on the uptake of
HaCaT cells to three alkaloid cells; DIBAC4 (3) was used as a fluorescent probe to determine the effect of the volatile oil of
frankincense and myrrh on HaCaT cell membrane potential. Results The volatile oils of different frankincense and myrrh all had a
certain penetration promoting effect on the three alkaloids, and the penetration promoting effect on the lipid-soluble brucine and
strychnine was better than the water-soluble ephedrine hydrochloride. After the volatile oil of frankincense and myrrh acted on the
HaCaT cells labeled with DiBACA4(3), the volatile oil of frankincense and myrrh could reduce the membrane potential of HaCaT
cells. As the concentration increased, the fluorescence intensity of the cell membrane potential increased and showed a significant
concentration dependence, showing a similar mode of azone action. Conclusion Both frankincense and myrrh volatile oil can
promote the uptake of three alkaloids by HaCaT cells. The promotion mechanism may change the active epidermal barrier function
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of the skin by affecting the negative charge on the skin surface, thereby facilitating the penetration of the drug through the active

epidermal layer. The mechanism needs to be further explored.

Key words: Jiufen Powder; frankincense volatile oil; myrrh volatile oil; brucine; strychnine; ephedrine hydrochloride; cell membrane potential
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Fig. 1 Toxicity of different volatile oils and azone to HaCaT cells (n = 6)
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Fig. 2 Toxicity of three alkaloids separately mixed with different volatile oils on HaCaT cells (n = 6)

120

L besill
= 100 =L E R
M 80 =5 R
= SRR
B 0 = A
= =i
NV 20
ET) 3 15 075 0375
TRAEYIR/ (ug-mL ™)
B3 REEUESARELBESX HaCaT ABEBIEM (n=6)

Fig.3 Toxicity of three alkaloids together mixed with different volatile oils on HaCaT cells (n = 6)
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Fig. 6 Intracellular penetration promotion multiple of different volatile oils on three alkaloids (n = 6)
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Fig. 7 Fluorescence intensity of HaCaT cell membrane potential in each group (n = 3)
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