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Effect of cinnamaldehyde and citral en DNA and RNA in Aspergillus flavus
and A. fumigatus cells
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(1. The Key Laboratory of Food Science of MOE, Jiangxi-OAI Joint Research Institute, Nanchang University,
Nanchang 330047, China; 2. Jiangxi College of Traditional Chinese Medicine, Nanchang 330006, China)

Abstract: Objective To investigate the effects of cinnamaldehyde and citral on DNA and RNA of
Aspergillus flavus and A. fumigatus cells and their mechanisms. Methods A. flavus and A. fumigatus
were incubated on Czapek’s agar plate (treated with cinnamaldehyde and citral at different concentrations)
at 26.5 'C for 3—6 d. The normal and treated cells were observed by laser scanning confocal microscope
(LSCM) and image analysis to describe the DNA and RNA levels by quantity and localization. Results
DNA and RNA levels were changed greatly and multinucleate coniospores appeared in the treated cells.
Conclusion Cinnamaldehyde and citral have directly or indirectly interfered the conventional synthesis of
fungal hereditary DNA and RNA and normal differentiation of conidiophore in A. flavus and A. fumiga-
tus, thus inhibiting the normal cell cycle and the growth and propagation of fungi.
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¥5F 3~6d,PBS e FIL LT, 500 B
HREMEN, B 5 000 r/min B4 3 min, # |
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mL) FFEERE (0.16 pg/mL) fEFIRBEARBLER
M AES, UGBTI . BEE . RDPA—,
A RE BN . X R B (3. 2 pg/mL) 4bEE
HEAMBRTHRBRER AN HHT; AER
(0. 13 pug/mL) F7BEME (0.16 pg/mL) fEFEF R
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Table 1 DNA and RNA levels in A. flavus cell
treated by drugs (n=2)

#H5 KRFEWKE/(ug+ mL=1) DNA (FERBKE) RNA (EXEE)

g 43 0.16 163-£40* 34+ 7*
AR 0.13 231+39* 47+16*
. ) 14 3.2 202458 69426
gl - 199440 75426

ExfMAwE. * P<0.05
* P<<0. 05 vs control group
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Table 2 DNA and RNA levels in A. fumigatus cell
treated by drugs (n=2)

45 LRBWHE/(pgmL™?) DNA GEBKRE) RNA FABR

Lig - 1.3 0.11 204+31* 59:+10*
AR 0.16 83+15* 38+ 4+
5) 3 40 204425* 66+£10*
Xt — 165442 81+ 8

S RA k. *P<0.05
* P<<0. 05 vs control group
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WTHBEWREMIEE AR,

ARELBERFEARFREGYIERTHME . il
%, % DNA WA —, Y EM AR, A
ML ), R (5] 8 e Xt 245 00 9 S B 8 AR ), U B o
HEERSHBEIGRE RN ZHEN, A E
IE7E AR [R] 2 T BF 95 PO AR B L A e S O 1 il B B 4
FAPLE .

References:

[1] XieXM, XuY, FuY Y. In vitro anti-aspergilli activity
study of active ingredients of Chinese herbs by broth microdi-
lution testing [J1. Microbiology (B4 ¥12¢ 8D, 2003 (6):
112-115.

(2] Chen S P. Fungal Infection (EBBYe%¥) [M]. Shenyang:
Liaoning Science and Technology Press, 2000.

[3] Xie XM, Zhang W P, Fu Y Y, et al. Study on antifungal
mechanism of cinnamaldehyde and citral in Aspergilli [J].
Chin Tradit Herb Drugs (FRELZ), 2004, 35(4); 430-432.

[4] Zhang W J. Ultrastructure observation of Aspergillus flavus
and anti A. flavus effect of cinnamaldehyde [JJ. J Beijing
Med Univ (JLEBERKZEFEHR), 1995, 27(5): 374.

[5] LuoM, Jiang L K, Wu Z J. Preliminary study on citral
impaires the Aspergillus flavus membrane [J]. Acta Microbi-
ol Sin (BAEYHR), 2001, 41(6): 723-729.

[6] Luo M, Jiang L K. Study on biochemical mechanism of citral
damage to the Aspergillus flavasi' s mitochondria [J]. Acta
Microbiol Sin (${E¥2¥ ), 2002, 42(2): 226-231.

[7] Luo M, Huang Y X, Jiang L K, et al. Study on quantitative
test on the DNA of damage of Aspergillus flavus caused by
citral with a comet analysis system [J]. Acta Microbiol Sin
(BAEFR) . 2002, 42(3): 341-347.

[8] Xing L J, Li M C. General Mycology (&@BE B %) [M].
Beijing; Higher Education Press, 1999.

[9] Michelle M, Taylor I. Landmarks in the early duplication
cycles of Aspergillus fumigatus and Aspergillus nidulans:
polarity, germ tube emergence and septation [J]. Microbiolo-
gy, 2002, 13: 110-118.

[10] Doonan J H. Cell division in Aspergillus (J]. J Cell Sci,
1992, 103. 599-611.

[11] Patrick ] W, Michelle M. Aspergillus midulans septin AspB
plays pre- and postmitotic role in septum, branch, and coni-
diophore development [J]. Mol Biol cell, 2002, 13: 110-
118.

[12] GanY, Lu D. The antifungal mechanism of drugs [J].
World Notes—Antibiotics (EHANEZ » LA R oM, 1998,
19(6): 460-465.





