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Abstract

Studies on Genetic Diversity of Allium sativum L. and
Suppressive Action of Allicin on Growth of Human Lung
Cancer Cell Line A-549

Chen Xin

Abstract

Garlic(AZ/7ium sativum L.) is the subterranean globose bulb
which belonging to liliaceous herbaceous plant. It has been the food
that the people of many countries ate far and wide since ancient
times. Our country is the main producing country of garlic and the
output account for 1/4 world of total output. The study on garlic
has been very active all the time in the world. It has been proved
that garlic has much remarkable efficacy such as antibiotic ,
antivirus , lowering fat of blood , antitumor improving organism
immunity , lowering blood sugar , efficiency of detoxifying etc.
People have already developed many kinds of medicament to apply to
clinic. If we process the garlic into the allicin or other kinds
of finished product, it could be easy to store and transport.
Especially the research and development of the garlic will
inevitablely improve the capacity to earn foreign exchange through
exports greatly. This research includes the following content:
planting samples 1in greenhouse; collecting biological data;
application in garlic germplasm studies by RAPD and ISSR; separating
allicin fromgarlic with ethanol; allicin content confirmed by HPLC;

suppressive action of allicin on growth of human lung cancer cell

v



Abstract

line A-549. The purpose of this research is to offer scientific basis
for further large—-scale production.

1) Plant 10 varieties of garlic from different regions and
provinces of China in the greenhouse of Xiamen University. The
growth period is from September of 2003 to July of 2004. In the growth
period we collected biologic characteristic data and used UPGMA
cluster analysis to analyse the data.

2) Used random amplified polymorphic DNA (RAPD) and inter—-simple
sequence repeat (ISSR) methods to detect genetic variation of 10
varieties of garlic from different regions and provinces of China.
11 RAPD primers generated 224 polymorphic bands. Percentage of
polymorphic bands (PPB) of RAPD was 41.18%. 5 ISSR primers generated
121 polymorphic bands. PPB of ISSR was 50.21%. The result of UPGMA
cluster analysis based on two molecular markers data was similar
to the result based on the biologic characteristic. Comparing with
the two marker systems it showed that ISSR was better than RAPD in
terms of reproducibility and ability of detecting genetic
polymorphism. Consequently, the results showed that RAPD and ISSR
could be applied to detect genetic diversity among garlic strains.

3) Choose six varieties of garlic from our samples (belonging
to three ecotype) and separate allicin from them, Allicin’ s content
was confirmed by HPLC. Regard density as the abscissa and acreage
as the ordinate and protract the normal curve. Use the normal curve
to figure out the content of the 6 garlic varieties. The results

showed: the allicin’ s content of white peel garlic are higher than



Abstract

red peel garlic; the different variety has different allicin’ s
content 1in the same growing time; the different variety has
different allicin’ s content although they are in the same habitat;
the peel characteristic impact on allicin’ s content is higher than
ecological characteristic.

4) Cultural cell lines of lung cancer A-549 were used as the
target cells to observe the effect of allicin of different
concentrations on these cell lines by MTT experimentation. The
results showed : when the concentrations of allicin were in the range
of 10 ~ 160Kg/mL, the inhibiting rates of on A-549 cells were
remarkable. when the concentrations of allicin were in the range
of 10~80Kg/mL, the inhibiting rates of A-549 were enhanced with the
concentration and time increase. But when the concentrations of
allicin were in the range of 80~160Ktg/mL, the inhibiting rates of
A-549 had no obviously change (44.4% and 44.5%, respectively).It
showed that when the concentrations of allicin were over 80Hg/mL,
it has lost the relationship of dosage.

In conclusion, the results of this research showed that RAPD
and ISSR could be applied to detect genetic diversity among garlic.
The allicin can remarkably inhibit the growth of lung cancer A-549
cells. It has the potential to be a new kind of chemotherapy medicine

to treat Lung cancer and give the patient a great hope.

Key word: garlic; RAPD; ISSR; allicin:; lung cancer A-549 anticancer

VI



haf[

Hil

|l

Al

K AlLium sativam L) LABIRR R B Bk, T AH
AR — S R M B, U W, SR TR, A
S HB AR S I A AL O MK R 2,
WO “BRSk 7. bR IOERE ARG AR RO CREET. K
FEARAFROZ R, 414 25 H TR 6 9 1) . e (60 i T4 30
o I 204 it 2 ) A, R Bl Tk BB L 5 A,
A2 KR . % MR R KR 15 W . B (A
SO ) U, KA R RN . R BB L R I
B AR, FISEKARHE ORAY S S R BFSUR S, KRR
WESEHE S T KR IR 4 ARG B, B0, S SO R L SN
UL PUSNBKIRERE AL . BRI T UL WRILRE . AREE. SR LA S )
2, BT T LR FIBLEE K D B T, O TF Rt 00 005 1 0K
T 50 AR BN KAR 2T, R R AL R S 7 AT T T2
WS, B T EBARR .

KA AT T AR GUERR . R FUR B, ORISR
R BE PRI TEE Y R MM BTk T LU BR €L A
FOBEIR, R TAK, AL £ 5 oA TG R o T S R 1
i, HRETE, RWICH, 2EmRE AR, IR 5 i
Bl TR AR LA, 7 S R 1/, R KR
BT, BRI FRE FORSMATEICR, T, B R KR
(ORI I A P ARA T AV SRR AR 9 G TP, 85 8 KK
SR ACHRI BN Ay, IR0 BT IR 5 0 20 A 2



Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways:

1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.



http://etd.xmu.edu.cn/
http://etd.calis.edu.cn/
mailto:etd@xmu.edu.cn

