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Abstract |

Nosemosis (Nosemosis apium) is one of the most important parasites of honey bee, a recently
described pathogen of Apis mellifera and Apis cerana. In honey bees, nosemosis infections are
caused by microsporidian species of Nosema apis and Nosema ceranae. Nosemosis symptoms
include digestive and absorption disorders because the spores damage epithelial tissue of the
alimentary canal that is responsible for food absorption. Although fumagillin is the only antibiotic
approved for control of Nosema disease in honey bees, fumagillin is known to be toxic to mammals
and has a risk of residues in honey. In this paper, we have been conducting experiments of reduce
production of Nosema spores using newly emerging bees that orally inoculated with Nosema
ceranae spores. The data shown that the medium of Cordyceps militaris reduced spore production
of Nosema cerenae to 97.82% compared with control and can be used for eco-friendly material to
control of Nosema cerenae.

Key words: Honey bee, Apis mellifera, Noseam disease, Cordyceps militaris, Medium of Cordyceps
militaris
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Table 1. Oligonucleotide primers Used for Determination of Nosema ceranae and Nosema Apis

Name Primer sequence (5'-3")° Size (bp) GenBank Acc No.
F CGGATAAAAGAGTCCGTTACC
1. N. Ceranae R TGAGCAGGGTTCTAGGGAT 252 DQ486027
F CCATTGCCGGATAAGAGAGT
2.N. Apis 269 U97150

R CCACCAAAAACTCCCAAGAG
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Fig. 1. Different section of Cordyceps militaris. (A), Fruit body of
Cordyceps militaris. (B), Brown rice medium of Cordyceps

militaris.
A
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Fig. 2. The number of Nosema cerenae spores (A) and infection rate
per bee (B) by inoculated with Nosema cerenae spores.
Newly emerged bees in three different hive (hivel, hive2,
hive3) were transferred to cages and orally inoculated with 1
X 10* spores and control with uninoculated Nosema spores.
Inoculated bees feed 50% sugar solution (w/w) in growth
chambers with 34°C, 75% RH. Treated bees sampled five
bees randomly from each cage everyday until 16days. The
infection rate of Nosema cerenae spores had been accum-
ulated for 16 days and calculated infection rate per bee. The
data shown experiment of orally inoculation spore with well
established.

8000000 m Cordyceps militaris
by 7000000 | s Medium of Cordyceps militaris
% 6000000 | ® Fumagilin (Positive control)
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0 : |
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Fig. 3. The number of Nosema cerenae spores per bee by treated
with Cordyceps militaris (yellow), medium of Cordyceps
militaris, fumagillin and sugar syrup. Newly emerged bees
were transferred to cages and orally inoculated with 1 10*
spores per bee. Inoculated bees feed 50% sugar solution
(w/w) with Cordyceps militaris (10%), medium of Cordyceps
militaris (10%), fumagillin (1.5%) and untreated control
(sugar syrup). Treated bees sampled five bees randomly fre-
om each cage every 5 days until 15 days. The data shown that
Cordyceps militaris and medium of Cordyceps militaris
susceptibily reduced spore production of Nosema cerenae
spores.
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Table 2. The number of Nosema ceranae spore treated with Cordyceps militaris, medium of Cordyceps militaris

Average number of Nosema ceranae spores per bee

Extract 5 days 10 days 15 days 20 days Compare with
Mean SD Mean SD Mean SD Mean SD control (%)
Cordyceps militaris 0 0 14,000 3365 110,844 115255 240,533 135,010 94 .86
Medium of Cordyceps
militaris 0 25,022 7,122 307,711 83,638 102433 4,007 97.82
Fumagillin 0 0 0 0 0 0 0 0 100
Sugar syrup 0 0 594311 523,541 2,727,822 2,255,1774,661,333 2,684,635 0
A UzjetlA FHOLE AH Y HX| FE2O 5T
16.000.000 9= Cordyceps militaris L—_I‘"I]I- Ig I:CI>I'I-" R"‘l'
” 14,000,000 = Medium of Cordyceps militaris, -
é 12,000,000 :I;umagilin olx] BFOI3F T3t % AAH W Hj x| =S Eo| 9
& ugar syrup
10,000,000 -
S so00000 o B wAul 22 AR ATE FEER Fe15]
g O -
£ 6000000 3l Z42Fe] FEE 1%, 10% & H0](50% FoH)l
S 4000000 /S Kol Aol FolalriFig. 4. AT %A et
2,000,000 -
o W A = 1ol Elol A Teluhs £%
ody sy 10dy 15y (emerged bee) 50012 2-& A1 #o] 7] of o] 2} 7]
B 5000000 2] 3 BhE-S A A|EY o, 15 5t 5 A
4,500,000 - *® Cordyceps militaris /x og O]Lﬂ SU]—E]A_I\J /\‘L-] "‘_;E] o].o:] ]I_xﬂ]j]— ixl.% H_/':
% 4,000,000 — Medium of Cordyceps militaris _
S 3500000 % gumagiliﬂ sto] WS ekttt 1 A HFekE AFAA 9
& % Sugar syrup -
§ 2000000 AR EEE 10% G AT E T FEE
£ 2000000 / 7F AT} E2} A7 EIFR0] 7} A 4 Rom
S 10000 Ebgteh. sHAIYE ZH7be] 22 ES 1% 412 A
500,000 a A= 15978 F55t2 AHdA FE=4 A El?*
0 PR . =
Day 5 Day 10 Day 15 Day 20 Z% E]‘_[LQ—] ll:xﬂul' :ﬁn’;xl’/\']:‘ ‘3‘7]'0]'7] /\] XLO]‘L]“

Fig. 4. The number of Nosema cerenae spores by treated with two
different concentrations of extracts. Newly emerged bees
were transferred to cages and orally inoculated with 1% 10*
spores per bee. (A), Inoculated bees feed 50% sugar solution
(w/w) with Cordyceps militaris (1%), medium of Cordyceps
militaris (1%), fumagillin (1.5%) and untreated control. (B),
Inoculated bees feed 50% sugar solution (w/w) with
Cordyceps militaris (10%), medium of Cordyceps militaris
(10%), fumagillin (1.5%) and untreated control. The data
shown that 10% of Cordyceps militaris and medium of
Cordyceps militaris susceptibily reduced spore production of
Nosema cerenae spores and 1% of Cordyceps militaris
shown lower effect of reduced Nosema spore production.
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