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Effects of the enterobacteria Bombella intestini on the nutritional
metabolism of Apis mellifera
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Abstract [Objectives] To investigate the effects of the enterobacterium Bombella intestini on the nutritional metabolism of
Apis mellifera. [Methods] A total of 300 aseptic new bees were cultured using the aseptic worker bee model and randomly
divided into 2 groups with 3 replicates per group and 50 new bees per replicate. The control group (CK) was fed 40% sterile
sucrose solution, and the experimental group (BI) was fed 40% sucrose solution containing 10°cfu/ml of B. intestini. Both
groups were also fed sterile pollen and sterile deionized water. The bees were fed every day and their body weight, and the
amount of sugar and pollen consumed, were recorded. On day 9, individual bees were sampled to determine their body
composition, hemolymph biochemical indexes and the expression of genes related to nutrient metabolism. [Results] The
results showed that the average daily sugar intake of the BI group was significantly higher than that of the CK group (P < 0.05),
however, there was no significant difference in the body weight of the two groups (P > 0.05). The dry matter and lipid content
of the BI group were significantly lower than those of the CK group (P < 0.05). However, the ash content of the BI group was
significantly higher than that of the CK group (P< 0.05). The crude protein content of the BI group was slightly higher than

that in CK group, whereas its carbohydrate content was slightly lower; both these differences were not statistically significant.
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The amounts of total protein (TP), triglyceride (TG), cholesterol (TCHO) and high-density lipoprotein (HDL) in hemolymph,

were significantly lower in the BI group than in the CK group (P < 0.05). CytB, CytC, Vg, ILP and LnR were significantly

up-regulated in the BI group. Since CytB and CytC are mitochondrial proteins involved in mitochondrial biological oxidation,

their up-regulation suggests enhanced catabolism. [Conclusion] In conclusion, B. intestini can improve bees' appetite,

stimulate feeding, increase body nutrient reserves and promote the catabolism of nutrients.
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B-actin F: CCGTGATTTGACTGACTACCT NM-001185145
R: AGTTGCCATTTCCTGTTC

CyiB F: CCAACTCATATTAAACCTGAATG XM_006572023.3
R: CCGATTACACCTCCTAATTTATT

CytC F:CACAAAGTAGGACCTAATCTTTATGGAGTA XM_006567340.3
R: TCCTTTATTCGCATCTGTGTAGCT

ILp F: GCTCAGGCTGTGCTCGAAAAGT XM_026443028.1
R: CGTTGTATCCACGACCCTTGC

LNR F: AGCTCGGCGTCGTATTGTG XM_006568694.3
R: AGTTGGACCTGTTCTGATT

Vg F: AGTTCCGACCGACGACGA NM_001011578.1

R: TTCCCTCCCACGGAGTCC
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Fig.1 Beefeed intake and bee weight
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FoniREdl; HEEHUEREREFE (P<0.05, FHE ANOVA M), ns xR ARE. THEIF.

A. Average daily sucrose dry matter intake per bee; B. Average body weight per bee; C. Average daily pollen intake per bee.
Histograms with * mean significant differences (P < 0.05, one-way ANOVA analysis),
ns means no significant difference. The same below.
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Table2 Determination of hemolymph biochemical indexes

H:4kF8Hr Biochemical indexes XTHRZH Control groups  iX3&4] Experimental groups P {H P value
-
BEH (gL) 34.03+2.33° 22.86+0.81° 0.011
Total protein (g/L)
yih — it
il =i (mmol/L ) 6.09+0.17° 4.5240.27° 0.009
Triglyceride (mmol/L)
H [&] fiE
AEIEIRF ( mmol/L.) 0.55+£0.01° 0.37£0.01° 0.002
Total cholesterol (mmol/L)
T
LR (mmol/L) 0.14+0.01° 0.05+0.01° 0.013
High density lipoprotein (mmol/L)
przdizal =]
LIRS (mmol/L) 0.2120.01 0.15£0.01 0.074

Low density lipoprotein (mmol/L)

TR PR, RSB EAR A A FNG FRAUR & 225 (P <0.05, BT 20T ).

Data in the table are mean +SE, and data in the same column marked with different lowercase letters represent significant

differences (P < 0.05, one-way ANOVA analysis).
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