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TR ) 2 e T e 4y e DA P 3 Y R K P
BEL D2 Tay O EFRIE

CUZRARN R B R, 842 271018)
B ARRFA B ERR TR 2 BRSNS ORI T B 4 UK 8 WU R AL RE ) B4
filt A(COA) & BUAH I HE R S TE I MR, DUIIAS 21 36 4 i B B Al AR vz BR 1A B K 3
BIREL 1 H R KR e T4k 1800 K, NI N5 4, MAIANER, BAEL 120
o 54 T4 oy A AN 2 BR Sl /K PN 0.92 (). 1.22. 1.52. 1.82. 2.12 mg/g iR
IR, PAVE SR, 2 BIES FESAN 7 HESSh iR E R sy kA ks kR, $T
FATEFR . CoA & R CEEHE R AN Rk &, JETH R4 Rl R AR . 45 5R 0.
1) VAR S Iz R R R e A E DUSCRH IR DT B (P<0.05); I H 2492 BR /K-
N 2.12 mglg I8, 4P FR B2 S T AR (P<0.05). 2) fAARHZER/KX 5 Hig T
e Uk PR (TP). KPHERE (TCHO). mEEARE A (HDL). K% ERE A
(LDL) &&F BEMm (P<0.05), H4r77E 1.82. 1.82. 1.22. 1.52 mg/g A& mHfk. 3)
5 HESA 7 Hid Bk Stk /g1 (T-AOC) LK 5 H itk il AL P 1LEE (SOD) #iE 1
B TRARZ R /K T ) T e 10 2 38 TH iy (P<0.05). 4) TRz FR/K PSR 3 54m 5 H 8 4l Uz TR
ity 4 FEDRURIB IRV 9t -~F- It 2R i R B 5 R PR AN Rk B (P<0.05),  HIATETZ /K 1.82
mg/g B ARX b iR m . 28 HIEL 5 HE AR T EACR R A i, IRAF ROCF) i
T4y AR O B2 BR7K ST 1.85~2.01 mg/g
2T S816  SCHRARIRAG: A ICESHT:

1EHr . JEESS R KRR & A 5 Mz R, wHFiR, 2RAARAEKE. i

ks H#A: 2016-06-13

HEWH: EEE AR RERELTES (CARS-45); IHARE LR F T H
(2014—2016)

E# N BHRL (1990—), &, WWPREZEN, miLatsid, MHEIE TSR
%, E-mail: 15621566860@163.com

SNEEEE. FHE, #3%, HEAES0M, E-mail:  bhxu@sdau.edu.cn
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LIS, S o S0 RE I IR s il G MBI D e . TR, BT BN BRI E R R
TR E IR A EE MR TR L ER, ZREFRE. KA. NRIOK
) LT TR o« BEFRIL, R AT S A AR s BT HUIR T S . B AR R,
FRAFE I A3 P09R B AT AR K TR IZ IR, (BN T8 B DR AN e AR A4, AR R A
b 78Tz B DA BE R AR AR, AR A iz B T 4R /s BB IR BT e 70 B K 2 ST AR AL
RE W TAlRL ANz IR P 4 i B A B R R S e e ) Rt AL RE B, BTz BRAE R R L
A D, A SCIRE Y, ZR2AF B L FHRMBIRAEE R 2, PR EE s n] i i #h
FNZBRGE FEFANE, 3 K HAFVE I [R) B, AR S iz IR T (R B F IR MR R &, 5
FIVE I T RO P VPN T AR (2 BRAEAE IR A L ZELIAHEEA (CoA) R AL H A
(ACP) HITEAAAENE Y. CoARRRAKM A RN A TR A h¥F 2 LML S N
TN, TTACPLENR I ERBRGE A5 B b BEACHEAH 25 T CoARIE I, fE B PY, 2 iRt
1Z BRIEE4 (pantothenate kinase 4, PANK4) JER4 -BEIRYZ BEnAt L h, tn]d it iR ik e
FA -T2 R, T I AE IR 2 -1 o 20 B & R ( phosphopantothenoylcysteine synthetase,
PPCS) FlMRz -2 e 2 BR Ii 2 (phosphopantothenoylcysteine decarboxylase, PPCDC)
HIVE NI a4 - IR IS 2t ke, S AAEXUE RECoAL il (bifunctional coenzyme A
synthase, BCoAS) HIfEH FHKCoA, Eit ZBMb S In= & F=Ym rHta, Har, x
THZ RN E A B SR E . A BEThRERIBE D, BIEXNZ BRIE IR R B R OR WARE . %
T, ARG R B TR R KR SRR B g R KOR B L iR ) AR PRI RE K
CoA & FUHH R BEFE R FIE HFEMR , BRI R R 2 0 e 4y e Al AR v IR 19 1 LK P
1 MRS T7%
11 AR

BLA AR 2% Vandenberg S SR L 7 EATIC M, 7E ZERIPERR 10 20l B BB Nz BRI

BERE, FMlE FRmir REFAAE, TERARM RIS AR, A R E IR IR L. Itk iz
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55

BRI IE ZOND-IZ BRES (ZBRES & f4998.30%, H Mz B & & 491.62%, L AH K24
WARAF A, #its: & [4] LR] 5-2014125001), K @& RGRAH ik se s Fhids

TR A2 BR/KCT- 20 51080.92 (R 1.22, 1.52. 1.82. 2.12 mg/g. P RITAR T4 °C1#

e
®1 IR R SE TR K (BEE LR
Table 1 Composition and nutrient levels of experimental diets (fresh weight
basis) %
= 22K PA level/(mg/g)
Items 0.92 1.22 1.52 1.82 2.12
JEEL Ingredients
% F 2 Royal jelly 50.00 50.00 50.00 50.00 50.00
I %I%E Fructose 6.00 6.00 6.00 6.00 6.00
FHE Glucose 6.00 6.00 6.00 6.00 6.00
ERFZEY) Yeastextrac  1.00 1.00 1.00 1.00 1.00
JEwK Sterile water 37.00 36.97 36.94 36.91 36.88
2 PA 0.03 0.06 0.09 0.12
4t Total 100.00 100.00 100.00 100.00 100.00
B 7#7KF Nutrient levels
HBE GE/ (MIkg) 6.36 6.36 6.36 6.36 6.36
HHEA T CP/% 8.44 8.44 8.44 8.44 8.44
2 PAI(mg/g) 0.92 1.22 1.52 1.82 2.12

1.2 A st SR

M IR R 21 PO A ok e TR B, 7E L ke T P RS U R L 800 I 1 H e
B s ZE24FL S FRARAR R (AFFLINAN300 pLAAIRR, SRATTHO, AR4E N E e A BN
NSH, MAINEL, MHANEEI1203400, 2l iARRZ FRK-F40.92, 1.22, 1.52. 1.82.

2.12 mg/giITEAR, B TR 15% H I AR IBIR (Vs Va=3:17) FTREEFRFE AR GR
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JE: 345 °C; AHXTREE: 95%). FERHEILIR. FFREETR, YRIFIRHHER, Kohdi
B BT JC T R AC24F L5 TR (RN, 53R AR (RRFIES4.5 °C,  MHXHIE JEE 7
FFTET5%.

1.3 MERIR 577

131 %l E e

A EEFENEIB RS HEH A2 R7H 4 = TEPE  (EPECHTZRIEE, Jfid
SEHER), Ao Rl riRE, ZEESEPEE Y Zid NEEE, REAE (102482) °CHt
bt aiEE, HEESEPEEZ ZICNTH.

1.3.2 UM R PR A R e

TANEEFEHIEEG HES AT H 80 T4 2 AR E, SRS T65 CCHETFRE . KEiRE
TEHR A ISR, I FK B 40.4 g /K AR EREN6 g, TN IRBIEZL0 mL,
W A A TR R B TS A 45 e FEALTREE A HE, FHVELP4: B 8hEl FE AUX
AT, 103 e BT SR A MR AR = AR T

® (CP) = (Vi-Vp) xc>0.014>6.25/m.

X: o (CP) NHEAREE (%); cNERMbRHERN EEIKRE (mol/L); mAyilkE
JRRE (Q): VA AR I AT 75 SRR bR v s T RA R (mLDs Voo hy s A i BT 75 Sh B v
T FE VA AR (mLD.

1.3.3 UK R & Bl e

A G BN ELS H I A17 H 8 1 T4l %2 PR, SR)5 7765 CHET-FRE . ik
BFS mLB OB, 2 E PR [ A A2 mUG - H VAT (2:1) SEAT IS e i s
TIN2 mLG - F B IR 2T, #3224 hJiE3 000 rimini 010 min, iR E 5 — 308
AR N2 mLS (- F AT, 3 000 r/minS.0>10 min,  RiETREENF— B0

1.2 mL 1.6% S S AN N A FiEmr B0, BRI S), #E1h, 3000 r/min
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010 min, W EVEHG KL mL 2% AL ES-S05- B (3:8:4) IREWRH LERZEZE A,
3000 r/ming&010 min, 2% EEW; FRBREACHERE (mo) BT, 70 °CHLT/EFRE
(Ma), ma5maff) 248 8D Sy s KT AR 7 25 201,
1.3.4 Mk EE SRR A E

K FHAAUN20 pLi B4 7 BIVRIS H EFI7 H#S T4l s (5350 Mtk B2 F g 52
BIRIILE mLES O T, T-80 CCIREATIRAF . MISERS, 4 °CZf4F 73000 r/minf£210 min, HX
LB, SR HAL7020% 4 B 3 AR A4 BT A e 4 Rk b S AR (TP HH il =g
(TG). EfH[EEE (TCHO). Mm% ERE N (HDL) AMR%E &S (LDL) MEE.
135 P fbdRbrml e

HAEEFEHUEIRLRS HES A7 HE ) T R E, s Al oA KT
OB T H S, R R K A ITC B R 100 F1 1% 1K S 9K,  4 °C A4 T3 000 r/min
25010 minf5 B LG % o 109503 T HAR K T % (MDA) & & ALE PR AE )
(T-AOC), 1%5J 5 -3 5 s e 1y B 1 ik JEE R S A 6 il (SOD) ¥ . MDA
£, SODIEMEFIT-AOCHII & 73 %K FIMDARFI & (A003-1). SODIRFIE (A001-1) Al

~ SOD

il

T-AOCHTI & (A015), DA Eiskii &8 oy e U i AE Y AW FU P 7= . MDA
TR AIT-AOCH H i i F B ik FE#EAT B IE .
1.3.6  CoAG FUAH Ik PRI AH X 2 ik = M

KHTrizoBEFRBUSRNA, Al H] 71 & (TaKaRa) K IR S RNAKRE i S s N
cDNA, -20 °CIRIE&H] . HX2 uL cDNA (MEHRE) MAFN20 pLw e ER R, &R0
sEEPCRIA & (TaKaRa) #RIEFEFS, HI3EE ABI-7500%4 LN 52 i S PCRACKI H ) 2
IR ik . HRREE G825 55k H TNCBI 2, R HIPrimer 5.01£17 514
weit, PAB-UlshE A (B-actind AWS IR, B4 TAMBSHRAFSKI A, 31

B2/
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H 2 A

Target genes

ORI AT

BCAT

Z R4

PANK4

AR It -~ DR =R 5 P iy

PPCS

PRIR T2 IE-F IDb =R It PR e

PPCDC

WU BECoA S H

BCoAS

B-Wzh & 1

B-action

®2 HRGIVIF

Table 2  Primer sequences of genes

ElEv 2]

Primer sequence (5'-3")

F:-TGCAGGACCAGAACAATTACA

R:CCTTTGCCATCCTCCTAATG

F-TGTGTTGTTCCAATCCTCCTC

R:CCCTCCTCCACTGTTTCTTG

F:ATGCTATCCATCCACCACCT

R:TTGTTGTCCCACCACTTGTT

F:CAATCGCGTACTATGGTGGA

R:CAGTGTATTCGGGAAAGCGTA

F:CTGGACTTGCATTATTCCACAA

R:TGTCCTTCAGTAATTTCATGACTCC

F:CCGTGATTTGACTGACTACCT

R:AGTTGCCATTTCCTGTTC

1.3.7 AL S PR AN E

P

Product

length/bp

118

105

120

100

174

142

Ry

Accession No.

XM_003251951

XM_006561760

XM_395052

XM_006563282

XM_006565446

NM-001185145

RERMELRERTEI, B OSETAMA, 70 Gevh BRI A BRI 55 4

GATESNCLY)

PHFE (%)

(% AR ) MRS U HUBHD  >100;

CRAL 55 B/ R S 504 A IF %D 100081,
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14 B 5

B RHISAS 9.1.3G0 tH M rh i) — R MERE RS (GLM) HEAT LR35 22404 (one-way
ANOVA) HiDuncanGikZ B HE:, ZIRPFEMEHFMEIRFEIR, LAP<0.05(F vz m i E 1t
HWTARE

2 & R
2.1 AR R KT R KA e T4 R A B PR RS

TAPRR Pz BR IRV N AT 2 25 B 5 R A7 8t TR B 8 (P<0.05) , HLBEE TR iz 1R
KPR TR, BE R ANT % A 8 5 S8 T fa BRAR (E1-A)D o Bz /K1 291.82 mg/g
5 AT i duik i By, HIYE S T HALEA (P<0.05) , fAMRAZ /K 42.12
mg/gH IRk Z

[FIRE, AR Pz IR A 78 I AT 2 25 4 v 5 HL e N7 H e 4 AL i) 2 (P<0.05) , 5HBANT
3 da A )+ B B AR 2 BR /K I T s 8 e T e J5 PRI (P<0.05) , HAFEBIIR iz K
FN1.82 molght iE EH i (E1-B)

AR5 H e H AR SRR oz B KPR A [ A 2 (2D, 45 e KR g %)) da i)

F Pz B2 138 B /KP4 1.85 mg/g.

—0—5d
350 —o—7d
a \
200 /
g 2504 =
<
(%]
S
L 200 -
i & b
M 150 - c
= aa/
1004 e g/
e
T T T T T T T T T T T T T N
0.92 1.22 152 1.82 212
PA levels
iz B K F
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127

128

129
130

131

132

80
75 ]
70 ]
65 -
60
55
50
45 ]
40
35
30
25 ]
20 ]
15
10 4

F& (Dryweightmg)

—O—5d
—O0—7d

i / Q\é’
b
/%9

[+

d Q
O/

g/ \S
/

T T T T T T T T T T T T T
1.52 1.82 2.12

PA levels

Z BK ¥

B RAREA NG T REROR ZE R B3 (P<0.05) . K2 [,

Date points with different small letters mean significant difference (P<0.05). The same as

below.

K1

TAPRR P2 R /KT ) T &)y R A R ) B

Fig.1 Effects of dietary PA levels on body weight of worker bee larvae

97 y=12.08-15.32X+114.84X>-76.76X’
R°=0.94 -
35 4
g’ 30
2
2
g 27 .
>
o
- 20
H.mﬂ n
H_ 15 4
| |
10 4
T T T T T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2
T E K F
PA levels
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137

138

139

140

141

142

143

144

K2 paR iz R /K- 55 H e A2 1 5105 25 pr
Fig.2 Regression analysis of dietary PA levels and dry weight of 5-day-old larvae
2.2 TAARHZ BR KT X KR e TG 4 SR B2 A R
HIZR3FT LV Y, R h iz 2 s I el 2 25 5 Sk o i 7 5 8 (P<0.05), B TR
Iz B KT BT, BH BRI H e A R R 0 & B AN T, HAE DR Tz B K1
2.12 molgif ik B, AH SR A2 BR /KT 1.82 molgh 535 2 7+ (P>0.05) . fakariR
Iz Bons ik ool B RS B R (P>0.05) .
3 TR Z RRKT R T 4y HAA B3 RS

Table 3 Effects of dietary PA levels on body composition of worker bee larvae %
i H ZER/KF PA level/(mg/g) P{H
Items

0.92 1.22 1.52 1.82 212 P-value

FEHR CP

5 H#g 58.4540.13 52.5540.15 51.5140.15 46.5140.08 53.4940.12 0.962 8
5-day-old

7 Hitd 61.3140.16  57.64#0.03  53.61#0.16  51.72#0.17  51.4740.23 0.4120
7-day-old

FED EE

5 Hig 20.5740.23¢  21.2040.10°  22.0940.01  23.5940.12¢  23.79#0.07*  <0.0001
5-day-old

7 B 25.9040.09¢  26.1120.05°  26.3840.01°  27.0940.04*  27.1020.01*  <0.0001

7-day-old
[FAT H B AR AN F NS TR OR 2 7 i (P<0.05) - FR[F.
In the same row, values with different small letter superscripts mean significant difference

(P<0.05). The same as below.
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2.3 PR PPz BR /KT R KR B e T ) e I bk AR A B AR 1) )

HRATTLAE H, TRz B K T L35 2 5 H ¢ g4 fUfsk 2 TP TCHO. HDL
MLDLE & (P<0.05) . SXREZHAHEL, S ZRREINZL5 H ke Tig4) bl itk - TPAMIHDL
A BERIK (P<0.05) , HEEERFZ AR S, Mk EHTCHOMHDLE &4
PS5 T 7, TCHOTEGAAR iz FR 7K ~F- N 1.82 mg/ghi ik B A Al , HDLAEGAR iz BR /KR
1.22 mg/gh 1A B A% AE -

PR 2 R B NS 7 H 8 T 4 Mk 2R TP TG HDLAILDLF) & & 45770 {2 R i
(P>0.05) , XfIMMEHTCHOE EAH BEFI (P<0.05) . FEA&FIRZEKHITHm, I
MEFHTCHOE B FACE 1, AR Pz IR KF 1.82 mo/git A B M4, (H 5 1R
2K N1.52H12.12 mg/gh Jo i % 2 5 (P>0.05)

T AR RZ ERAKT X T4 e ik B AR AR AR IR R

Table 4 Effects of dietary PA levels on biochemical indices in hemolymph of worker bee larvae

T H KT P{H

Items PA level/(mg/g) P-value
0.92 1.22 1.52 1.82 2.12

5 Hit%

5-day-old

HEA TP 42534019 40.43#0.18°  40.40#0.25°  39.5040.15¢  41.7040.12° <0.000 1

HH =8 TG 0.7040.011 0.6940.02 0.6940.01 0.68+0.01 0.6940.01 0.793 4

R 0.41#0.01°  0.4020.01  0.390.02%  0.29#0.01°  0.3740.01% <0.000 1

TCHO

% R 0.24#0.01*  0.1520.01°  0.20#0.01°  0.1920.01>  0.2020.01° 0.000 7

HDL

I RE A 0.25+0.01*  0.20+0.01° 0.1940.02° 0.2+0.022>  0.2+0.022° 0.046 5

LDL
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159

160

161

162

163

164

165

166

167

168

7 H#g

7-day-old

HBEE TP 41.63#1.12  44.08#.20 45142116 45904078  43.62+40.84 0.156 3
H =8 TG 1.1740.08 1.1740.05 1.1340.12 1.0840.06 1.0920.06 0.8839
L] 0.6040.02¢  0.5820.022  0.5520.03%  0.4920.04>  0.5440.02% 0.038 2
TCHO

R 0.3040.03 0.2640.03 0.2740.02 0.2840.02 0.2840.01 0.6115
HDL

KA IREA 0.2540.01 0.2340.02 0.2140.04 0.2240.04 0.2420.02 0.8235
LDL

2.4 TAARANZ BRSPS KA e T 4 s LR A (5

HIZR5R UG Y, SHUERH, TRz Bk 7] B2 50 A T-AOC (P<0.05) , BH#EH
A Z AT, AT-AOCAWI i, 4lIM %7 E% (P<0.05) , fEWMRFZE/KT
N2.12 molgie ik B i . TR TRz BR /K S 1.22F11.52 molght HAAMDAS B, SE
TR Z BR7K T 40.92. 1.82H12.12 mg/ghs (P<0.05). [FIR, TPk iz MR s in ml i 2% 7t
= HESODIE 1 (P<0.05) , HBHFH AR APIZ BRI T, Bk SODIEHEA K T, 411
ZRiEE (P<0.05) .

THEE, PR 2 BR (s 0 o] i35 T 5 A T-AOC (P<0.05) , B TAIHR iz R /K ~F
Tt HART-AOCAWI T, HAETARHZ Bk h1.82 mo/git ik 3 5 . TR iz R
KPR AAMDAE, & X SODY& 4 6 i34 52 m (P>0.05)

K5 AR Z BT T4l R PT AL FR AR R

Table 5 Effects of dietary PA levels on antioxidant indices of worker bee larvae.

mH ZIRAKT P{H
Items PA level/(mg/g) P-value
0.92 1.22 1.52 1.82 2.12



5-day-old
MPrEbEE S 3.0340.04¢  4.1840.07¢  4.3620.03°  5.0530.03" 5.9640.092 <0.000 1

T-AOC/(U/mg

prot)

[ 0.4440.02¢¢  0.8340.022  0.5240.01°  0.4640.01°  0.41+0.01¢ 0.006 3
MDA/(nmol/mg

prot)

A Bk 48.4940.77¢ 50.5840.149 52,7240.09° 554940.13° 59.4740.18? 0.0146

SOD/ (U/mg prot)
7TH#
7-day-old
SPUERE T 6.7040.06¢ 7.0540.07¢  8.5040.09°  9.0440.09 9.0240.05° 0.0156
T-AOC/(U/mg
prot)
[ g3 0.4040.01 0.4140.01 0.3240.01 0.3540.01 0.3240.01 0.546 8
MDA/(nmol/mg
prot)
R A ALY AL 50.23#0.14  53.49#0.14  56.274).07 54.53#0.10  55.6140.16 0.094 3

SOD/ (U/mg prot)
169 2.5 TRz FR/K ST RO B i L4y U CoA & AR SRS IR 40 1 i
170 HE3-AF A, SxIRAMEL, 1.52H11.82 mg/giz BR415 H 4 41 i PANKA I H X 325 &
171 BE S (P<0.05), 1.22F11.82 mg/giz B2 415 H # % 5 PPCDC f A X} 3 15 & & & T+ &
172 (P<0.05). HER-BAIEH, M ZBRIRINGE R 17 HE 4 CoAH BUMH SCREHE R (1 4

173  XRIEAE, HRIBEEKFE (P>0.05) .
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1.04

0.8

ERENRXEE

Relative expression of genes

0.6
0.4

0.2

0.0 ¢ . . . . . . . .
BCAT PANK4 PPACS PPACDS BCoAS

174

224
2.0+
1.8+

T N o b

0.8

ERBNRLE

Relative expression of genes

0.6

0.4

0.2

0.0 T T T T T T T T T
BCAT PANK4 PPACS PPACDS BCoAS

175

176 KA, 5H % T4 CoAS BUH B R AN ik & KB, 7H R Tig4) J1CoA
177 SRAHREEEE R AR KA & .

178 Figure A, relative expression levels of CoA synthesis related enzyme genes of 5-day-old
179  worker bee larvae; figure B, relative expression levels of CoA synthesis related enzyme genes of
180  7-day-old worker bee larvae.

181 K3 AR 2 R KT L 4)) L CoA BUAH Sk DR R o) 2 1 & PR S i)

182 Fig.3 Effects of dietary PA level on relative expression levels of CoA synthesis related
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187

188

189

190

191

192

enzyme genes of worker bee larvae
2.6 PR V2 TR 7K YA e R ROR Tk )y R A AR M P AR ) S )

HIZR6 R Ji, AR thiz B /K X 4 JL A i 2 0 6 25 2 (P>0.05), (H AT IR 25 52 4
P (P<0.05) . BEAE TR A2 BT 1T, PR 2 ETHES, HoAi1.82412.12 mglg
ZIRAEN AR ETHE (P<0.05), {HIX24 2 B R#E %R (P>0.05),

AR %)) P SR AR iz B /KPR A B 2T R (4D, 15 SR T4 s
2 B2 ) feiE /K -F-792.01 mglg.

®6 AR HZ ER KPR T4 H A i R SR AR R S

Table 6 Effects of dietary PA levels on pupation and eclosion rates of worker bee larvae %

T H IR P1H

Items PA levels/(mg/g) P-value
0.92 1.22 1.52 1.82 2.12

i % 86.1143.67 87.5044.81 84.7243.67 86.11+43.67 84.72+41.39 0.9789

upation rates
Pz 80.5740.85°  80.8441.06°  82.01+1.22° 88.77+.242 90.16+1.162  <0.000 1

Eclosion rates

y=142.93-138.06X+94.46X>-19.35X°
R?=0.9589

90

I =
Eclosion rates

r —— )
0.8 1.0 1.2 14 1.6 1.8 2.0 2.2

iz BRK ¥
PA levels
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Fig.4 Regression analysis of dietary PA levels and eclosion rate of worker bee larvae
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Appropriate Dietary Pantothenic Acid Level for Apis mellifera ligustica Worker Bee Larvae?
LEI Chunhong MA Lanting WANG Hongfang XU Baohua
(College of Animal Science and Technology, Shandong Agricultural University, Taian 271018,
Shandong)

Abstract: The objective of this experiment was to research the influences of dietary pantothenic
acid level on development, body antioxidant function and the expression of CoA synthesis related
enzyme genes for Apis mellifera ligustica worker bee larvae, and investigate to find the
appropriate dietary pantothenic acid level in this stage. A total of 1 800 one-day-old Apis mellifera
ligustica worker bee larvae were randomly assigned to 5 groups with 3 replicates per group and
120 larvae per replicate. Larvae in 5 groups were fed with experimental diets with 0.92, 1.22, 1.52,
1.82 and 2.12 mg/g (measured values) pantothenic acid until pupate, respectively. The body
weight, body composition, haemolymph biochemical indices, antioxidant indices and the relative
expression levels of CoA synthesis related enzyme genes of 5- and 7-day-old larvae were

measured, and then the pupation rate and eclosion rate were calculated. The results showed as
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follows: 1) pantothenic acid supplementation could significantly increase the fresh weight, dry
weight and ether extract (EE) content of larvae (P<0.05), and eclosion rate in 2.12 mg/g group
was significantly higher than that in other groups (P<0.05). 2) Dietary pantothenic acid level had
significantly influences on total protein (TP), total cholesterol (TCHO) , high density lipoprotein

(HDL) and low density lipoprotein (LDL) contents in haemolymph of 5-day-old larvae
(P<0.05), meanwhile, they reached the minimum in 1.82, 1.82, 1.22, 1.52 mg/g, respectively. 3)
The total anti-oxidant capacity (T-AOC) of 5- and 7-day-old larvae was significantly increased
with the dietary pantothenic acid increasing (P<0.05), as well as the superoxide dismutase

(SOD) of 5-day-old larvae. 4) Dietary pantothenic acid level significantly influenced the
relative expression levels of pantothenate kinase 4 (PANK4) and phosphopantothenoylcysteine
decarboxylase (PPCDC) of 5-day-old larvae (P<0.05), and both of them reached the maximum in
1.52 mg/g group. Considering dry weight and eclosion rate of 5-day-old larvae to make fitting
curves, the appropriate dietary pantothenic acid level for Apis mellifera ligustica worker bee
larvae is 1.85 to 2.01 mg/g.

Key words: pantothenic acid; Apis mellifera ligustica; worker bee; larvae; appropriate level



