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M Nosemosis is a honeybee (Apis mellifera) disease resulting from the intake of Nosema ceranae,
which recently became a major threat to honeybees. N. ceranae is a microsporidian, which acts
like a parasite and remains as a spore until the infection, resulting in high management difficulty.
Until today, cure and preventative candidates are barely established. In this study, the preventive
activity of Akebia quinata extract against nosemosis was done using Trichoplusia ni cell line,
BTI-TN5B1-4, as a substitute for the honey bee cell line. Normal T. ni cells exhibited a normal
size with round shape. However, after N. ceranae were treated, some cells were abnormally
enlarged due to N. ceranae infection. Also, a nucleus of those cells was barely observable under
microscope. When A. quinata extract was treated with N. ceranae, those cells did not show such
symptoms and most N. ceranae spores were observed outside of the cells. For practical use of
A. quinata for nosemosis, an adequate concentration range to prevent nosemosis infection was
determined. The lowest concentration where A. quinata had preventative effect was set as a
minimum concentration and the concentration which A. quinata extracts had cytotoxicity in the
insect cells was set as maximum concentration.
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Fig. 1. Microscopic image of BTI-TN5B1-4 cells without any treatment. (a) Microscopic image of BTI-TN5B1-4 cells without any treat-
ment. Cells were circular and had similar size with the exception of few cells. (b) Microscopic image of BTI-TN5B1-4 cells treated only
with N. ceranae. Cells were shrunk and some cells were enlarged abnormally compared to normal cells. The arrow indicates the abnormal
cells. (c) Microscopic image of BTI-TN5B1-4 cells treated with N. ceranae and A. quinata. A. quinata extract were treated at concentration
of 100 pg/mL and most of the cells remained uninfected and normal. The arrow indicates the spore of N. ceranae.
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Fig. 2. Infection rate of samples to control. Control indicates BTI-

TN5B1-4 cells with N. ceranae treatment and without A. quinata
extract treatment. Infection rate of the control were set as 100%.
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Fig. 3. Cytotoxicity of the extract on BTI-TN5B1-4 cells. Control
indicates BTI-TN5B1-4 cells with without any treatment.

246

AT E2F 50 pg/mL V9] FEoM = FEES AEs

2] = A ST} HISH| A 85 0] e Holz] ¢et
=8 ]% Sfl 100 pg/mL ©/F9] s T FEE9] ko

An Al a7 )llew 11 ostell e kARl
£ o= ZRlok
A F/do] gl Al s E 27| 9o 555 800
ug/mLE2EE 12,5 pg/mL7HA] A 514519 (Fig. 3).
oyt o2 FEE-E A 2otE ™, 200 pg/mL7HA]
+ FE=0] A A 855 BTt SAlof ojwgt
Al =45 Ytz eksket. SRR 200 ug/mL 172
FLOME A. quinata 5E2°] BTI-TN5B1-4 A 2o of
off AlE 544-& Bt o8 59l A. quinata FEE2] =
Aoty Ao 2 ARE Al 100 pg/mLollA] 200 ug/mL A
°0]9] Tk & Agofiof g Zelstalt. 11 HeE o As

H}
o
7}
X
=

A9 e 24 B8 1 ol A9 F2B0| 5L
HolA) e,
7%

S LeAmbE Ao ol 2 4 Qe A

re
re
0
ﬂJlO i
_>.~L o}m

= FEE ASFAT. A. quinata 2E3°| N. ceranae
o] & WAl 855 M= =RISkAT AL quinata 5
52 ARt 2= 5Y F% N. ceranae®l FHHE]A]
%= Ao=m et ow, ol:= Aol FE522 A5t
= o A glo] gut Ajaet e B0 At dish
A& 2= Ao R Bl o|& RIS N. ceranae At
+ AIZE Wofl U5k Fetal 1 Aol P =

A&H 0z BY A G U9

o= X]%Q% T A. qulnata —7—?’_5% —4 LA m} 3}7‘1101:3

Ofel] FEAIELAA Al =& ZEA
B A|Eze] o9 nI-IT. A. quinata —i.—%g_‘ﬂ 751_‘,3‘— 00
pg/mL B|THe] s o A= B f5o] §l
FE=S AAEE A9 100 pg/mL 419
of st W W2 7 GE & 4 gt
o} Bl & 200 pg/mL 230] T2 FEES A
& 1) HESZ A I 54 Hol AA| 2 2]

FIF OH‘
_,>:
l‘?

& Al 200

http://journal.bee.or.kr/



CEEEESE

of =H|OHE WA =t

pg/mL ©]5te] oA Aeste= Aol EE JhAol &4
o] WA a5 7HE 4 Q2= ofmlRitt.

A. quinata= F 0|22 T T2 A = 7to)| A AR
HA EFF o= IFEA QAL FotAotoll ofu] FH
oA ZZHS} (Brunel er al., 2010). ©1= A. guinatas &
Ak Ao AREE Al AFolA= EF AEs A

¢

AN 4= e

Al-Solami, H. M., N. A. Alkenani, A. G. Alghamdi, M. M.
M. Ahmed, K. Javeed and S.A. Dar. 2022. Influence
and Management of Colony Collapse Disorder (CCD)
Damaging European Honeybee Apis mellifera. Spec.
Ugdym. 2(43): 3117-3130.

Brunel, S., G. Schrader, G. Brundu and G. Fried. 2010. Emerg-
ing invasive alien plants for the Mediterranean Basin.
EPPO Bulletin 40(2): 219-238.

Ellis, J. D.,J. D. Evans and J. Pettis. 2010. Colony losses, man-
aged colony population decline, and Colony Collapse
Disorder in the United States. J. Apic. Res. 49(1): 134-
136.

Evans, J. D., C. Saegerman, C. Mullin, E. Haubruge, B. K.
Nguyen, M. Frazier, J. Frazier, D. Cox-Foster, Y. Chen,
R. Underwood, D. R. Tarpy and J. S. Pettis. 2009.
Colony collapse disorder: a descriptive study. PLoS One
4(8): e6481.

Fenoy, S., C. Rueda, M. Higes, R. Martin-Hernandez and C. Del
Aguila. 2009. High-level resistance of Nosema ceranae,
a parasite of the honeybee, to temperature and desicca-
tion. Appl. Environ. Microbiol. 75(21): 6886-6889.

Fries, 1. 2010. Nosema ceranae in European honey bees (Apis
mellifera). J. Invertebr. Pathol. 103: S73-S79.

Fries, 1. 1988. Infectivity and multiplication of Nosema apis Z.
in the ventriculus of the honey bee. Apidologie 19(3):
319-328.

Gisder, S., K. Hedtke, N. Moockel, M. C. Frielitz, A. Linde and
E. Genersch. 2010. Five-year cohort study of Nosema
spp. in Germany: does climate shape virulence and asser-
tiveness of Nosema ceranae?. Appl. Environ. Microbiol.
76(9): 3032-3038.

Huang, W. F., L. F. Solter, P. M. Yau and B. S. Imai. 2013.
Nosema ceranae escapes fumagillin control in honey
bees. PLoS Pathog. 9(3): e1003185.

Khalifa, S. A., E. H. Elshafiey, A. A. Shetaia, A. A. A. El-
Wahed, A. F. Algethami, S. G. Musharraf, M. F. AlAjmi,
C. Zhao, S. H. Masry, M. M. Abdel-Daim and M. F.
Halabi. 2021. Overview of bee pollination and its eco-
nomic value for crop production. Insects 12(8): 688.

Kim, D. J., H. G. Yun, I. H. Kim, W. S. Gwak and S. D. Woo.
2017. Efficient Method for the Rapid Purification of No-
sema ceranae Spores. Mycobiology 45(3): 204-208.

Malone, L. A. and D. Stefanovic. 1999. Comparison of the
responses of two races of honeybees to infection with
Nosema apis Zander. Apidologie 30(5): 375-382.

Marin-Garcia, P. J., Y. Peyre, A. E. Ahuir-Baraja, M. M. Gar-
ijo and L. Llobat. 2022. The role of Nosema ceranae
(Microsporidia: Nosematidae) in honey bee colony
losses and current insights on treatment. Vet. Sci. 9(3):
130.

Mayack, C. and D. Naug. 2009. Energetic stress in the honey-
bee Apis mellifera from Nosema ceranae infection. J.
Invertebr. Pathol. 100(3): 185-188.

Milbrath, M. O., X. Xie and Z. Y. Huang. 2013. Nosema cer-
anae induced mortality in honey bees (Apis mellifera)
depends on infection methods. J. Invertebr. Pathol.
114(1): 42-44.

Morse, R. A. and N. W. Calderone. 2000. The value of honey
bees as pollinators of US crops in 2000. Bee Culture
128(3): 1-15.

Papa, G., R. Maier, A. Durazzo, M. Lucarini, I. K. Karabagias,
M. Plutino, E. Bianchetto, R. Aromolo, G. Pignatti, A.
Ambrogio and M. Pellecchia. 2022. The honey bee Apis
mellifera: An insect at the interface between human and
ecosystem health. Biology 11(2): 233.

Porrini, M. P., N. J. Fernandez, P. M. Garrido, L. B. Gende, S.
K. Medici and M. J. Eguaras.2011. In vivo evaluation of
antiparasitic activity of plant extracts on Nosema
ceranae (Microsporidia). Apidologie 42: 700-707.

Porrini, M. P., P. M. Garrido, L. B. Gende, C. Rossini, L. Her-
mida, J. A. Marcéngeli and M. J. Eguaras. 2017. Oral
administration of essential oils and main components:
Study on honey bee survival and Nosema ceranae
development. J. Apic. Res. 56(5): 616-624.

Schatz, B., D. Maxime, H. Mickael, G. Benoit, A. Fabrice, S.
Colette, G. Maxence and M. Denis. 2021. Pollinator con-
servation in the context of global changes with a focus
on France and Belgium. Acta Oecol. 112: 103765.

Song, H., H. Kim and K. Y. Kim. 2019. Anti-Parasitic Activity
of Lespedeza cuneata Extract on Causative Agent of
Nosemosis Type C, Nosema ceranae. J. Apic. 34(2):
137-140.

Van den Heever, J. P., T. S. Thompson, J. M. Curtis, A. Ibrahim
and S. F. Pernal. 2014. Fumagillin: An overview of
recent scientific advances and their significance for api-
culture. J. Agric. Food Chem. 62(13): 2728-2737.

247



	으름덩굴 추출물 처리에 의한 꿀벌 노제마병 감염 억제
	Abstract
	서론
	재료 및 방법
	결과
	고찰
	인용문헌


