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Preliminary study on the mechanism of anaphylactoid reaction
induced by natural product germacrone
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Abstract: The Chinese medicine injections prepared by the natural products containing sesquiterpenoids
caused various adverse reactions in clinical use, among which skin allergic reactions are the most common. However,
whether the reason of allergic reaction was related to the three isoprene units contained in the sesquiterpenoids is
not clear, so the evaluation of drug safety has important guiding significance. The sesquiterpenoids are small molecular
substances, and they are not antigens or haptens. They may induce anaphylaxis reactions by acting mast cells directly.
Current research confirmed that Mas-related G protein-coupled receptor-X2 (MRGPRX2) which is a 7-transmem-
brane G protein coupled receptor on mast cells was a key target mediated allergic reactions induced by many small
molecular drugs. Unlike IgE-mediated allergic reactions, pseudo-allergic reaction is related to dosage and dosing
rate, and occurs in the first exposure to the sensitizer. In this paper, a series of experiments in vitro found that not all
sesquiterpenoids caused anaphylactoid reactions. Ginsenoside Re, ginsenoside Rb1 and germacrone were selected
as representative of sesquiterpenoids for calcium imaging assay. The data confirmed that only germacrone activated
calcium mobilization through MRGPRX2, causing an increase in intracellular calcium ion concentration in mast
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cells. Furthermore, the release rate of f-hexosaminidase and the release amount of histamine analysis confirmed

that germacrone induced mast cells degranulation directly. Knockdown of MRGPRX2 expression by siRNA and

competitive binding experiments against ciprofloxacin were used to prove the target of germacrone was

MRGPRX2. The results indicated that germacrone could activate mast cells directly to induce anaphylactoid reaction

via MRGPRX2, which might be the reason of skin allergic reactions caused by injections containing germacrone.

Key words: sesquiterpenoid; germacrone; mast cell; pseudo-allergic reaction; Mas-related G protein-coupled
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Figure 1

Germacrone increased Ca’' concentration in LAD2 cells. A: Chemical structure of ginsenoside Rbl, ginsenoside Re and

germacrone; B: Calcium image of ginsenoside Rb1, ginsenoside Re and germacrone (400 pmol L") on LAD2 cells. C48/80: Compound

48/80. Experiments are repeated thrice, and each color line represents an individual cell
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Figure 2 Germacrone induced LAD2 cells degranulation reaction. A: The release rate of f-hexosaminidase by germacrone on LAD2; B:

The histamine release by germacrone on LAD2. n=6,x+5s. "

"P<0.001 vs Control
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Figure 3 The allergic effect of germacrone on MrgprX2-knockdown LAD2 cells. A: The f-hexosaminidase release of germacrone on

MrgprX2-knockdown LAD2 cells; B: Representative Fluo-3 fluorescence incubated of MrgprX2-knockdown LAD2 cells showing changes

in Ca* induced by 400 umol - L' Germacrone. Experiments are repeated thrice. n = 6, x + 5. and analyzed using two-tailed unpaired

Student's #-test. "P<0.01, “"P<0.001. Each color line represents an individual cell
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Figure 4 Germacrone and ciprofloxacin could competitive bind MRGPRX2. A: The LAD2/CMC chromatograms of germacrone and cipro-

floxacin; B: Germacrone decreased reserve time of ciprofloxacin in a dose-manner
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