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Palmitic Acid Inhibits the Growth, Development and Glucose and Lipid

Metabolism of Drosophila melanogaster
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Abstract: In order to explore whether or not palmitic acid (PA) causes metabolic syndrome, Drosophila melanogaster was used as the
model organism in this study, corn flour yeast standard medium was used as the control group, and the standard culture medium added with
2.50% PA as the experimental group. The larval body weight, pupation rate and eclosion rate, pupal weight, pupal area, pupal volume, adult
body weight, adult crawling ability, adult wing area, and the contents of trehalose, triglycerides, Dilp2, Dilp3 and Dilp5 of the third instar larvae
of D. melanogaster were determined. The results showed that compared with CTRL group, PA decreased the pupation rate and eclosion rate of
D. melanogaster by 3.75% and 10.03%, respectively, with the pupal area and pupal volume of the PA group also decreased. The body weights of
female drosophila and male drosophila in the PA group decreased by 0.13 mg and 0.10 mg, respectively, compared with CTRL group. The
locomotor activities of female drosophila and male drosophila in the PA group decreased by 41.35% and 22.78%, respectively. For the PA group,
the wing area of female drosophila in decreased significantly, but there was no significant change in male drosophila. The contents of trehalose
and triglycerides in the PA group increased significantly, while the expressions of Dilp2, Dilp3 and Dilp5 decreased significantly. The above
results indicate that PA inhibited the growth and development of D. melanogaster and disrupted the balance of glucose and lipid metabolism in
larvae. This study can provide a scientific basis for exploring the mechanism of the metabolic syndrome caused by a high-fat diet.

Key words: palmitic acid; metabolic syndrome; glucose and lipid metabolism; Drosophila; growth and development

E[BE W

S, R 22, R VL A R IR A SR e 2l H K A R F SR AU (0] AR B i FH,2021,37(11):114-119,+213

ZHANG lJiaqi, WU lJinlan, WU Mingjiang, et al. Palmitic acid inhibits the growth, development and glucose and lipid metabolism of
Drosophila melanogaster [J]. Modern Food Science and Technology, 2021, 37(11): 114-119, +213

WisEEA: 2021-03-06

EEWH: EREANFESELINE (41876197; 81872952) ; iBMMEARHABIFBAE T DAEIRE (2Y2019013)
EEEN: BEREE (1998-), &, Wik, FRAE: RAFFFL, E-mail: 1404206553€q9. com

BIMEE: B8R (19810, 5, BL, BER, MiRAm: RR&IFL, E-mail: tonghaibin@gmail. com

114



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.11

RUZEEAE (Metabolic Syndrome, MS) s&—4HLA
HUCPEREE R, A IFmif . oA DA A i e A
SRS L MR EELIRR G AN, HAONE T
T BRI DA o LS5 P (1 E B fE R N ). BT
A2 AP S AR TS T N, — A& EE
G £ 25 RS IR AR b = IR AR N 1, 5
— 77 T B At AT B AR 17 7 ) 5038 9, 3 3508 B B
A, DRICAERE. B PR S AR SR R AR 2 E
% Latiasy, REANDERE LRI 33.90% .

JoR 5 AU A SR IR R A R 1) D B L 0
A, SO AR IR . R TR R
TS HEITER (free fatty acids, FFAs) 2l & Xt
AUV ISR 28 B RAERNAE AT S80I 5
FIPTARES, FIRE, kB B iR e & 5
HUBE S B AT, M SRS R WL A e,
2 TGO 3 B i £ MR 07 AN (B b S 1) AR T R 0T Jk 5 2%
FURHE A ™, KZAER (palmitate acid, PA)
RNEEANERZ NENIR —, HUHMERRIE
AT s AR U B TR B PA RERS A S
AL COMURTAT IR 5 2R ok i A, pliAhy
RETARAESEE Ry M AN, B
R ESFEE T PA R, PA K &R
R FEOGE S RIS s T Re sz 40, M=
HORmCZhhERERg", (B PA XML AIEE R
KA R & HIRE I ANE AE o

S R R AR R i g E S LA &
AR, R A R et B
Y. Bk, AR R R e A B A, AR
PA S SR AR KR B AR A 152, i — PR 5T
PA 5RIRFLEEIERERKEZRIIR R

1 MRERE

L1 SRR

1.1.1 %Rz

iy A 4 G SRR ( Drosophila melanogaster) wil8,
T E R L SRR T N AR, BiR
A 25 °C, FHXNEE 60%, JEHRRTE] 12 ho
1.1.2  EIRA LS

FAHEER (PAD. MR 80: iR T AEAbBHE B A7
HERAF]; REWE. HAPE. B, JOKEES: ET4
PITAE (Hif) BARRAR] @il (TP, H%iH
(GLU). Him=Hg (TG) FlhFlg: ZIITE VR
YRR A RA R SREARFRRTES: ik
Fadf AR AR]: RNA $2EL deils): Jbmss

TEAEYMHARGIRAT]; AL104 BT R #RE8-FEF]
ZFEFAIRAF]; iMagic-V7 2HESNERC: I
TP UURAEMIRIHB B BRA s Light Cycler®96 %6t
EE PCRAX: Fi -2 [ZWi N R #ES: Tissue Lyser 11
H RN : 15 E QIAGEN AW AR BR A H]; SOPTOP
SZMN Rf: ZEFOFERHY (BRHED HIRAR

1.2 o7k

12.1 ¥HAeEE

250 mL B5 R A ERE 8 oo WA 162, B
K20 g BERES gv AR 175 g &M 0.18g. A
P& 2 mL. X FRFEOR G U 0.50 g+ Mhi-80 2.50 mL.
A ASER @ (CTRL 2H) $533Em 0y . millg
BrgRdt (PA 41D ML E Sl aR A A —2,
(TR IE BRI IR NN 2.50%FE 1) PA.
122 R¥E4 RAKRKESFIRENZ

NOBF SR AZ A5 YRR 1] CTRL 41F1 PA 4185973
R GETHES, el AR K E] 72 h FFaR Sl s AT
REARE DU IRE AR KL, 2 J5RMR 24 h R
SIS, BB %) R EhiE .
123 EARL RN

W BRI BER > K S RITESRE L, /NOK LU 42
ARSI b, RS TS, (EH Tmage J
BT AN . A8 Tmage 800050 (0 KA 5
R A (1D THHEIFR) SRR

V:%X(L/Z)X(W/Z)z (D

K¥:
V——3RARAR,
L——3R KA
SR T
124 #RfeF 5 R0 E
BB RERE (2) AR

WAL /% = e 4 x100% 2
AP R ER (3) tHEAA R,

b e 1o, L JE SN o

PR ) % = %%;ﬁ x100% (3

125 RREZ. RATHE A AR @A N T
BORER: BRI 8 h Rl 3
BRI RCE 24 h, FH CO, R 5 1 M A S i 73
NEE TR, R T RPRRE JE R IE () 115
Bl I E
SR £ B

15, =_—
= @

115



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.11

NEATMNR: Sk R 20 cm iE T E N
EFEIRIE FIEN 5 min, BRGEWE, G R
FAVETER, X8 s WICHE 10 em Aricd 2k R E s
BHTILR, BERHESR 3 R, BXELERAN 1 min
VERR B ] o X id it bR 2 1) SR AR A =8 (5D THEL

T@ATHE S7/ % = JEAT 1 0cm ) S8 A5

— x100%
B AL ’

(5
SHBSTAR s BEHLYSCER AN [RI85 575 T (1 A SR ol o
F10 H, oy B, 7ERAEE TR, {4 Image J
BAF R R D X ARAE X THIAR o
12.6 =Bt bFeisiiea e
HU =348, N 0.05% Tween-20 AR £h2% 1
W, N 2 K03 mm AWK, T EiEE TR
J 4 min. AFEESERE SIHT 12000 H%55.0 5 min, HL
F3F, BT 12000 r/min T B0 5 min, BB 120 pL
T 70 ChHaf 5 min, TS HACHIE TG, TP.
=Wy, FHEH LB IR G 0, Ba0gs
FOGHC 1 pL IR, I\ 50 uL PBS A1 1 uL #g5ek
fig, 7237 ‘C FIFAE 3 h, Z 5 A TGN E GLU.
127 R84 k& E AN T
1 RT-PCR3 4%t
Table 1 Designed primer sets for gRT-PCR

Gene  Primer 5-3
sense GACAGTATCTGATGCCCAACA
Rp49 antisense CTTCTTGGAGGAGACGCCGT
) sense AGCAAGCCTTTGTCCTTCATCTC
Dip2 antisense ACACCATACTCAGCACCTCGTTG
) sense AAGCTCTGTGTGTATGGCTT
Dilps antisense AGCACAATATCTCAGCACCT
) sense GAGGCACCTTGGGCCTATTC
Dilps antisense ~CATGTGGTGAGATTCGGAGCTA

St 4E CTRL 20N PA ZH=H44NFERL, 413 4
AEWIRE SR AR 7 R, Trizol IXFIS I
FAPHEH mRNA, 515 cDNA. LL RP49 1EH
WS, Dt & & PCR &S 2ZAEIK Dilp2.
Dilp3. Dilp5 SRR IZRIEE DL

1.3 Gt EaAr

KH] GraphPad Prism 8.4 #EATGt112%50Hr, 4]
ZREH ¢ AT (¢ p<0.05; ** p<0.01; ***
p<0.001). AWFFEHIAIRGE R B DEE 3 RS
5.

2 #R57HS

116

21 PARWMRBYGEWNAEKET

N TERIT PA XA AR K R B IR, ARSI
03K T H 72 h i, 50 24 h a4l R AR .
WE 1 fR, {E72h~120h i, PA 24181 CTRL 20 50
ST EZER, £ 144 h ), CTRL 454l
CHILE, BPghim L HIREAS, 1 PA G /rikat
T =g dE N B, ALK KR BERMET CTRL 4.
7E 168 h i} CTRL &N HUGH 7 O Rl E (i, 11 PA
R Z AT WA I, sk, HE 192 h B PA
HIRFBILNHEA KB AFH . R 5ER, PA
A2 FEUR R AR KR B RS .

Ctrl
72h  96h 120h 144 h 168 h

y

{

Tty
R

PA
72h 96h 120 h 144 h 168 h 192 h

b »

&1 PA XTRIELN R A KCIRZSFIRE RS20
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Fig.2 Effects of PA on the growth and development of
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