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Effect of parasitization by different strains of Tetrastichus brontispae
on the fat body of two hosts
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Abstract: [ Aim] This study explored the effect of parasitization by different strains of Tetrastichus brontispae ( Th-On and Th-Bl
strains reared on Octodonta nipae and Brontispa longissima pupae, respectively) on lipid droplets of O. nipae and B. longissima pu-
pae to provide a scientific basis for understanding the effect of parasitization on the lipid metabolism of two beetles. [ Method] The
morphology of lipid droplets from two strains of T. brontispae larvae and fat body tissues from host beetle pupae parasitized by T.
brontispae was analyzed using Oil red O staining. [ Result] The lipid droplets in two strains of wasp larvae had a similar configuration
and distribution during development in the egg stage at 48, 72, and 96 h. Few lipid droplets on the head and cuticle of wasp larvae
were found at the early stage of development, thereafter the number of lipid droplets in larvae increased gradually until they filled the
hemocoel. There was no significant difference between the lipid droplets from the same host pupa post-parasitized by different strains
of T. brontispae. However, a significant difference was presented in the impact on lipid droplets of different host pupae post-parasit-
ized by the same strain of T. brontispae. The lipid droplets in O. nipae pupae started to be decomposed at 24 h post-parasitization of
T. brontispae, and their Oil red O relative area and optical density value increased and decreased, respectively. The lipid droplets in

B. longissima pupae started to be decomposed at 48 h post-parasitization by 7. brontispae. This demonstrated that the Oil red O rela-
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tive area and integral optical density of the two hosts decreased during the development of the wasp larvae. Thereafter, the lipid drop-

lets became paler or even disappeared. [ Conclusion] There was no significant difference in the configuration and distribution of lipid

droplets in different strains of 7. brontispae during their development. After parasitization of the same strain of 7. brontispae, the fat

body in O. nipae pupae was decomposed earlier than that in B. longissima pupae. The lysed lipid droplets likely provide lipid nutri-

ents for the development of T. brontispae larvae.

Key words: Tetrastichus brontispae; Octodonta nipae; Brontispa longissima; lipid droplet; parasitization; parasitoid larvae
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Fig.1 Longitudinal view of T. brontispae larvae (48 h)
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orange red when stained with Oil red O, the orange arrow indicates
lipid droplets in the head, the red arrow indicates lipid droplets in the

cuticle, the black arrow indicates lipid droplets in the haemocoel.
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Fig.2 Longitudinal (A and C) and transverse (B and D) view of T. brontispae larvae (72 h)
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A and B: Th-On strain; C and D: Th-BI strain; Lipid droplets appear fresh red or orange red when stained with Oil red O, the orange arrow

indicates lipid droplets in the head, the red arrow indicates lipid droplets in the cuticle, the black arrow indicates lipid droplets in the haemocoel.
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Fig.3 Longitudinal (A and C) and transverse (B and D) view of 7. brontispae larvae (96 h)
A 1 B:Th-On 2 ;G Fl D Th-BI il 5 ; 6 () ZLEURLR R 2N EL O Y Ui IR , B (Ui Sk 3 Sk R IR T
LLEHT L RN TR B MR | R 77 Sk FRAR AR N 4 v

A and B: Th-On strain; C and D; Tb-BI strain; Lipid droplets appear fresh red or orange red when stained with Oil red O, the orange arrow

indicates lipid droplets in the head, the red arrow indicates lipid droplets in the cuticle, the black arrow indicates lipid droplets in the haemocoel.
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Fig.4 The configuration of lipid droplets of O. nipae and B. longissima pupae (12 h after being parasitized )
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Lipid droplets appear fresh red or orange red when stained with Oil red O, the areas indicated by the black arrow indicates

the lipid droplets accumulate together.

F1 KB\ RSB FIFEBNEN L EEAMAZTEE (HFEF 12 h)
Table 1 The relative areas stained by Oil red O and integral optical density of O. nipae and
B. longissima pupae (12 h after being parasitized )

FE b3 AHS e (0 TR St fE
Host Treatment Oil red O relative area/% Integral optical density
KBS 0. nipae K24 Unparasitized 32.77+0.79 88769.53+507.21
# Tb-On ZF/f: Parasitized by Th-On 34.31+0.88 88036.40+591.04
# Th-Bl 75/E Parasitized by Th-Bl 33.24+0.96 87496.16+587.39
MR B. longissima K24 Unparasitized 50.46+0.40 111928.40+£4109.43
# Th-On F = Parasitized by Th-On 50.30+0.61 105714.40+4515.68
% Th-Bl 77/E Parasitized by Th-Bl 50.08+0.31 118518.73+2645.69

BRI TR AR LR

Data in the table are shown as mean+SE.
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Fig.5 The configuration of lipid droplets of O. nipae and B. longissima pupae (24 h after being parasitized )
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Lipid droplets appear fresh red or orange red when stained with Oil red O, the areas indicated by the black arrow indicates

the lipid droplets accumulate together.
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F2 KEB\FAE RO FIEEBRNEN LA EERMAETEE(HEFERF 24 h)
Table 2 The relative areas stained by Oil red O and integral optical density of O. nipae
and B. longissima pupae (24 h after being parasitized )

FE Jb 3 AR e £ [T AR JeEE(E
Host Treatment Oil red O relative area/% Integral optical density
KEB ST 0. nipae K274 Unparasitized 32.61+0.78b 87898.86+345.32a
# Th-On FF/: Parasitized by Th-On 39.73+0.66a 79585.20+614.80b
B Th-Bl 2f 4 Parasitized by Th-Bl 40.32+0.67a 78726.40+763.07b
TR B, longissima ABFA Unparasitized 50.92+0.47a 120710.56+2323.65a
# Th-On 77 4= Parasitized by Th-On 49.61+0.69a 120487.23+4163.11a
# Th-Bl 7§/E Parasitized by Th-Bl 50.32+0.39a 117846.00+2022.56a

F B I E R AR TR 27 2 RSB S A RS FREROR 225 B3 (P<0.05)

Data in the table are shown as mean+SE. Different lowercase letters within the same column denote significant differences ( P<0.05).
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Fig.6 The configuration of lipid droplets of O. nipae and B. longissima pupae (48 h after being parasitized )
SRR SR B T Sk 2R AR T A/ N |, WE L Sk s B 24 IS 1S 1 X
The areas indicated by the black and yellow arrows represent the big and small lipid droplets, the areas indicated by the blue arrows

represent the blank areas around the lipid droplets.

R3 KEN\FAGRIEOHRIEREENENAEERMAZTEE(KFEF48h)
Table 3 The relative areas stained by Oil red O and integral optical density of O. nipae and
B. longissima pupae (48 h after being parasitized )

FE gLl RO N ing Al JeEE(E
Host Treatment Oil red O relative area/% Integral optical density
KB AFGR 0. nipae K24 Unparasitized 35.92+0.82a 88288.16+471.72a
# Th-On ZF/E Parasitized by Th-On 21.61+0.42b 60659.23+995.47b
% Th-Bl 75 /E Parasitized by Th-Bl 20.83+0.45b 60687.33+1251.67b
TR B, longissima A A4 Unparasitized 50.18+0.42a 114859.26+2366.60a
# Th-On 74 Parasitized by Th-On 39.63+0.43b 69505.06+£992.08h
#¢ Th-Bl %4 Parasitized by Th-Bl 40.26+0.39h 68202.56+481.74h

F RO N I B RS AR TR 25 2 [R5 B e A NS T RE22 5 B3 (P<0.05) .

Data in the table are shown as mean+SE. Different lowercase letters within the same column denote significant differences ( P<0.05).
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Fig.7 The configuration of lipid droplets of O. nipae and B. longissima pupae (72 h after being parasitized )
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The areas indicated by the black and yellow arrows represent the big and small lipid droplets, the areas indicated by the blue arrows

represent the blank areas around the lipid droplets.

F 4 KE/\FAEKRPEOHRIEEBNEN EEERMEEEE(HFERFT2h)
Table 4 The relative areas stained by Oil red O and integral optical density of O.nipae and
B. longissima pupae (72 h after being parasitized )

#HE b AR Yo (6 1T AR 6 BEAH
Host Treatment Oil red O relative area/% Integral optical density
KAB/SABH 0. nipae K274 Unparasitized 33.21%0.79a 88797.4+392.09a
B Th-On 232 Parasitized by Th-On 15.88+0.32b 28816.73+634.93b
B Th-Bl /£ Parasitized by Th-Bl 16.97+0.40b 30558.17+1099.92b
ML HY B longissima K274 Unparasitized 50.39+0.42a 116967.13+4356.76a
B Th-On 274 Parasitized by Th-On 29.7120.51b 57661.56+624.23h
¥ Th-Bl 27£E Parasitized by Th-BI 30.79+0.36b 59697.26+376.77h

R B R DR AR R 25 RSB S R NG R R 22 5 235 (P<0.05)

Data in the table are shown as mean+SE. Different lowercase letters within the same column denote significant differences ( P<0.05).
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Fig.8 The configuration of lipid droplets of O. nipae and B. longissima pupae (96 h after being parasitized )
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The areas indicated by the black and yellow arrows represent the big and small lipid droplets, the areas indicated by the blue arrows

represent the blank areas around the lipid droplets.
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Table 5 The relative areas stained by Oil red O and integral optical density of O. nipae and
B. longissima pupae (96 h after being parasitized )
AE Jb3 AR Y A T AR L BEAH
Host Treatment Oil red O relative area/% Integral optical density
TRAB /NS 0. nipae K274 Unparasitized 33.93+0.65a 87354.63+404.57a
# Th-On ¥/} Parasitized by Th-On 8.68+0.29b 18762.90+637.14b
# Th-Bl 75/E Parasitized by Th-Bl 9.06+0.45b 19928.00+938.86b
R B, longissima K7L Unparasitized 49.75+0.31a 121520.90+2322.00a
W Th-On 274k Parasitized by Th-On 22.03+0.34b 36971.76+930.34b
% Th-Bl 4 Parasitized by Th-Bl 21.47£0.42b 35079.20+536.01b

R B R AR ) 25 2 RSB 5 S NS AR R 225 B3 (P<0.05)

Data in the table are shown as mean+SE. Different lowercase letters within the same column denote significant differences ( P<0.05).
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