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Inhibitory effect of fatty acids from specifically-cultivated Chrysomya
megacephala Fabricius Diptera Calliphoridae larvae on tumor cells and

HIV-1 integrase in vitro and their ingredient analysis
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Abstract The fatty acids FAl and FA2 from Chrysomya megacephala  Fabricius larvae specifically-
cultivated with a patented method were obtained by solvent extraction and oil enzymolysis. Their inhibitory
effect on tumor cells in vitro was studied by MTT assay and SRB assay as the antagonistic effect on HIV-1
integrase was studied by Biotin-ELISA . The ingredient analysis of the fatty acids was carried out by GC-MS.
The results showed that both FA1 and FA2 had remarkable inhibitory activities against human leukemia cells
HL-60 and human lung cancer cells A-549 with 1Cs, ranged within 35 — 65 pg/ml. And both of them were
also found to inhibit HIV-1 integrase intensively with 1Cs, 86.7 pg/mL and 98.5 pg/ml  respectively. The
results of GC-MS analysis showed the similarity of chemical composition between FA1 and FA2 with the same
content of 15% — 16% PUFA from which two w-6 PUFAs were identified. Thus it is concluded that the fatty
acids from specifically-cultivated C. megacephala larvae have significant inhibitory effect on tumor cells and
HIV-1 integrase in vitro with PUFA especially w-6 PUFA as the main active components potentially. In
addition FA2 was inferred to have correlation with FA1 in origin.
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HIV-1
1
1.1

200510060277 .4 CN1736186
40°C
HL-60
A-549

lipase EC3.1.1.3

8 000 U/g HIV-1 HIV-1 IN
MTT SRB CHAPS
Sigma DDP

Allegra 64R  Beckman
LABCONCO 6L. LABCONCO
PowerWave XS Bio-tek
- Trace GC 2000/DSQ  ThermoFinnigan
Xcalibur
1.2
1.2.1 10

50°C 2h
0.5 mol/L. NaOH-E{OH

LO
1.0 mol/L. HCI1
FAl
2006
LO
1U /1 mg pH 7.1
40°C 2 h 500 v/
min
/
FA2 2003
1.2.2 HIL-60
microculture tetrozolium MTT
2006 2007 A-549
B sulforhodamine B
SRB 2002 Hou et al. 2007
1.2.2.1 MIT 10% RPMI-1640
1 x 10°/mL
96 100 pL
37°C 5% CO, 24 h
4 16 63 250
1 000 pg/mlL 10 pL 3
DDP
72 h MTT 20 pL 5h
DMSO 100 pL
A A =570 nm =1
-A /A x 100% ICs, Logit
1.2.2.2 SRB
MTT 72 h
10% TCA
5 min 4°C 1h
0.4%
SRB 100 pL 15 min
1%
150 pL Tris A A =540 nm
1.2.3 HIV-1 Biotin-ELISA
HIV-1 2002
2007 5'-ACCCTTTTAGTCAGTGTGGAA

AATCTCTAGCAGT-3’
TAGAGATCGTCA-5'
CTAATTCACT-3'-biotin

3’-GAAAATCAGTCACACCTIT
5'-TGACCAAGGG
biotin-3’'-ACTGGTTCCCGAT
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TAAGTGA-5' 200°C 250°C 250°C
96 30 mmol/L 4 min 40 ~ 600 amu
Tris-HCI 15 mmol/LL MnCl, 100 pg/mL BSA 1% 2006
10 mmol/L. DTT 20 mmol/L NaCl 0.5 mmol/L
CHAPS 37°C 1h 2
1h PBS
Asos 2.1
suramin 1Cs, FAL ~ FA2
MTT 1
-5
1.2.4 1 10
20 ml 4 ml. - 1Cs, 70 pg/mL FAl HL-60
V:V=1:1 0.4 A-549  IC, 36.9 pg/mL.  40.4 pg/mL FA2
mol/L. - 4 ml, 50°C ~ 55°C 1C,, 55.0 pg/ml. 62.4 pg/mL
30 min 10 mL FA1
GC-MS 2 GC-MS GC 1
DB-5MS 0.32 mm x 30 m x 0.25
pm 250°C 2.2 HIV-1
80C 1 min 10°C/min 200°C 5 HIV-1
min 1°C/min 220°C 2 min 2 HIV-1
8°C/min 280°C 3 min 1Cs, 86.7 pg/mL.  98.5 pg/
1.0 mL/min 20:1 ml FAl FA2
2 pL 250°C 1
MS EI 70 eV
1
Table 1 Inhibitory activities of fatty acids from Chrysomya megacephala larvae against cancer cells in vitro
Inhibitory rate % 1Cso
Cancer cell lines Samples 1 000 pg/mL 250 pg/ml. 63 pg/mL 16 pg/ml. 4 pg/mL tg/mL
HL-60 FA1 94.6 94.3 94.3 15.5 4.1 36.9
Human leukemia cell lines HL-60 FA2 92.5 91.0 81.3 13.7 2.6 55.0
Negative CK 0
Positive CK 10.9
A-549 FA1 93.3 94.2 93.8 10.9 3.5 40.4
Human lung cancer cell lines A-549 FA2 92.9 90.7 91.4 4.2 1.8 62.4
Negative CK 0
Positive CK 8.6
3 2 The inhibitory rate in table is a mean of three assays. The same for Table 2.
2 HIV-1
Table 2 Inhibitory effects of fatty acids from Chrysomya megacephala larvae on HIV-1 integrase in vitro
Inhibitory rate % 1Cs
Samples 1 000 pg/mL 250 prg/mlL 63 pg/mL 16 pg/mlL 4 pg/mL pg/mL
FAl 92.4 92.8 40.4 9.6 1.0 86.7
FA2 93.5 89.6 35.4 7.9 0.7 98.5
Negative CK 0.4
Positive CK 5.1
2.3 GC-MS
FA1  FA2 1 Xcalibur 3~4
NISTO2 ~4 FA2  FAl
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Table 3 The ingredients of fatty acid in FA1 from Chrysomya megacephala larvae
min %
No. Retention time Compound Molecular formula Relative content
H
! 8.71 Tetradecanoic acid CiaHas O 2.0
9.
. . Ci6H30 O, .
2 10.73/10.79 9-hexadecenoic acid 16773072 15.16
3 11.03 Palmic acid CieHs3, 0, 14.99
9 12-
. CigH. .
4 13.44 9 12-octadecadienoic acid 15H2 O 997
9.
5 13.52 9-oleic acid CigHs, 0, 41.89
10- .
6 13.58 10-oleic acid CigHas O 3.96
7 13.87 . . . C13H3602 3.54
Stearic acid
7 10-
. CigH. .
8 14.16 7 10-octadecadienoic acid 15 H 0, 1.31
58 11 14-
H
? 15.92 5 8 11 14-arachidonic acid Caola 0 3.93
69 12 15-
. Cyy Hz6 O, .
10 16.18 6 9 12 15-docosatetraenoic acid R 0.37
7 10 13-
1 16.31 7 10 13-eicosatrienoic acid Cootls, O, 0.24
12 16.47 10°13- Cao i 0 0.55

10 13-eicosadienoic acid
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4 FA2
Table 4 The ingredients of fatty acid in FA2 from Chrysomya megacephala larvae
min %
No. Retention time Compound Molecular formula Relative content
Hy O
! 8.71 Tetradecanoic acid Craths 02 298
9-
. CisHz0 O .13
2 10.77 9-hexadecenoic acid 167302 18.13
CisH3 O .
3 11.01 Palmic acid 16 H3 0> 16.71
9 12-
H
4 13.40 9 12-octadecadienoic acid CisH 0 10.39
9-
CigHy O
3 13.48 9-oleic acid 1817342 39.55
6 13.56 10- CisHs O 4.62
’ 10-oleic acid 1812 ’
CigHy O .
7 13.84 Stearic acid 186 331
7 10-
H
8 14.13 7 10-octadecadienoic acid CisH 02 1.20
58 11 14- y
? 15.89 5 8 11 14-arachidonic acid Cao b 0 3.1
FAl FA2
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