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Effects of Artemisinin Treatment on Microneme Genes Transcription in Second-generation
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Abstract: The aim of this study was to study the mechanism of artemisinin against E. tenella. At
120 h after inoculation by oral E. tenella sporulated oocysts, we collected the second generation
merozoites of E. tenella from the chicken’s caecum in different groups (challenge control group,
and artemisinin-treated group) and counted with erythrocytometer. mRNA transcription of mi-
croneme genes (EtMIC1, EtMIC2, EtMIC3, EtMIC4, EtMIC5) in second-generation merozoites
were analyzed using quantitative real-time PCR. The pathological structural changes of chicken
cecal tissue were observed by scanning electron microscopy. Compared with the challenge control
group,the number of second generation merozoites of E. tenella was decreased by 25. 37% (P<C
0.05) in artemisinin-treated group. Meanwhile, the transcription level of EtMIC1, EtMIC2, Et-
MIC3,EtMIC4,EtMIC5 were decreased by 46. 59% (P<C0.05),36.53% (P<C0.05),57.89%
(P<<0.01),38.09% (P<C0.05),54.53% (P<C0.01),respectively. The cecal pathological struc-
tures were partially improved by artemisinin treatment. These results suggested that artemisinin

may decrease the number of merozoites by inhibiting the expression levels of microneme genes in
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second-generation merozoites,and then result in alleviating the cecal lesion.
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D E. tenella il 7L, &Y 8 d J5 . REH
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3 2H L RIS T B SR X PR RO s T
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Table 1 Primers of target and house-keeping gene

A P51 (5'-3") 7315 PCR /=4y /bp

Gene Primers (5'—>3") Accession No. Products (base pairs)
ATCGCAGTTGGTTCTTTTGG

18S RNA ) U67121 170
CCTGCTGCCTTCCTTAGATG
CGTCACCTACACGCATTACG

EtMIC1 AF032905 221
TCCTGCACTCACTCGAATTG
TCAGCCGTTAGGACGAGAGT

EtMIC2 ) ) ) AF111839 214
AGACAATGAAGTCCCGTTCG
CTATACGGAAGGAGCGCTTG

EtMIC3 FJ374765 169
GCTGCAGAACTCTTGTGTGC

) ACACTCCCCATATCCCCTTC

EtMIC4 AJ306453 193
CCGCCGTCAGCTCTCTATAC
TGGGGTCAAAGAGGGTAGTG

EtMIC5 AJ245536 228

TTATCCTCAGCGGATCCAAC
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SR EE R Y 30 min; CO, I F & T #; Leica SCD
500 Z|fih B BEE A3 Mt 4 4b B ; XL-30 ESEM ¥f 5% 9 il
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1.9 FHitHE
JH SPSS 17. 0 MG i1 53 A B8 X B His i 47 52 11
53 s i GraphPad Prism 6 Demo %336 2B 7E & .

2 Zuj:u’ R

2.1 EEXT E. tenelle E_REBFHENZIT
J%EHZJ#L%QX@‘(QH’J Percoll %5 B # B B30 55

TR A 7 B TR B OO B s TR K

LA BB E. tenella 55 AT TR

2y BB RMIR (B Do 38U - Zom o
257 R AL A R 5 AR 1T B R S i

F9.05X10°.6. 75X 10° 4, 525 0 BEAAH e,
T R4 E. tenella 5 A5 T W ECE WD T
25.37% (P<<0.05) (&l 2),

Bl EERAEBHIEWNERE. tenella E_RRETFHIR
EX (400 X)
Second-generation merozoites of E. tenella were
photographed under fluorescent microscopy

Fig. 1

2.2 FEEERXE. tenella F _RAUBEFHEER
(EtMICs) mRNA % X1 & I

5 UCRE R BRAL LA, 7 R R T I AR
(EtMIC1, EtMIC2, EtMIC3 ., EtMIC4, EtMIC5)
mRNA 55 573 SR T 46. 59 % (P<<0. 05)

(7S 15 &
15
s Challenge control group
= & = Artemisinin group
KIS X
< ¥F
23210+
Ly
iz DO %
£ 5 8
REE
HEE
/28 57
Mg
B3
L?\f& £
0_

2H %] Group

* FIN 2 5 B3 (P<<0. 05)

* show remarkable difference( P<Z0. 05)

B2 HENRASEERARBETHEE

Fig.2 Mean number of E. tenella merozoites of challenge
control group and artemisinin group

36.53% (P<C0.05).,57. 89% (P<C0.01).38.09%
(P<C0.05).,54.53% (P<C0.01) (& 3), /R 58 &
A 8 1 3 245 7 E:MICs mRNA B 5%, 5200
NRE AWM % TP BUAR AR A 3 48 3 DT B

% 7 17 BCREE T X E W L B AR R AR BE

1.5 1
@ Challenge control group

| = Artemisinin group

AR ik
Relative expression

EM‘CA EM‘C"

E&M‘C\ E‘M‘Cl E\N“CAD

* RARFERPE(P<0.05), » » RIRNERMEFH (P<

0.01)

% show remarkable difference (P<C0. 05), * % show ex-

tremely remarkable difference(P<C0.01)

B 3 E.tenella f - RHEBEFHEER (EtMICs) BT %

KEE PCROMER (n=3,5r%Ls)

Fig.3 Microneme genes mRNA expression in second-gen-
eration merozoites of E. tenella as analyzed by rela-
tive quantitative PCR (n=3,x *5)

2.3 E.tenella BB EHARFAHBENR
HA B WS H W H A, BoR s g xR
20 H W R - T8 R W SR B A L SOk
Gor i H A (B 4A ), WHNRAE BRI E
TG JBE 2 o pR T KRR S b R A O o T R o ek
WUZ (F AB) , B B 120 h, K4 b iz 40 i 80k
S Wt I Bz 2 B A T R L A I S R A PR S B
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PR BB T ol T A AR P B Ab) o T R 4L (]
AC. ) T I Fbi 158 2 THI A A7 76 BE 12 45 4 15 0 7 0 1

2 o

10 um

LR LE - SOR SR AT RE WG M7 0T UL » 286 JBE 45 g 1 — o 7
EAGE TG

) A o

A(250X) a4 000X ) K25 { X HRAE I s B(250 X ) .b(4 000 X)) HILFFREYL 120 h G FE XM B4 & I C(250 X)),

c(4 000X WIXFFRYL 120 h FHEZHE W

Cecal mucosa of control group (A,a) showing the flattened “collar” and rugae. Cecal mucosa from Challenge control

group (B,b) of an 120 h post-inoculation infected chicken, revealed lesion ranging from localized tissue swelling to

complete disruption of the mucosal epithelium due to the rupture of large number of epithelial cells. It was character-

ized by the mucosa sloughed down to the muscularis mucosa. Approved structure of cecum mucosa (C,c¢) could be ob-

served at 120 h in the group treated by artemisinin

B4 RBECEHARRMBENER

Fig. 4 Scanning Electron Microscopy analysis of cecal mucosa of chickens
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H AT OC T 6 R BUER LS| A BF 9 ff A 408 L E.
Del Cacho 21 & 338 HARL AP 10~17 mg « kg ' (T
i R RN E. cenella YR HE Y HE A
TE 9 A2 48 50 HLT AR O B A6 AL 3 5 s i 1
TR HEZ AW R mER R T AT i
8 A0 O B RE 1 TV B 5 8 e 9 U G IR R BRI AE
P57 & M T R T A UL N B RS ATP i
MIRIKA K

X 3R AR I SR A T R G A S A P A A
HiE & FENEOR Y, TR TFAR ARG RE
TR BT AR BT AR HE— 28 o3 Ay BB 1 W b B AR
W5 24508 1 B0, BB AR B Tl b B A . A
7S BUR G Wy i ik o 45 o AR A6
b i) 0 R AE T B A A R AR . S A
AN LA S AT 1 A R T A Ak B B 2 4y
W EtMICIL,EtMIC2, EtMIC3, EtMIC4 , EtMIC5 4§
HA. &) s e TR A IR AR #
AR E B T R AR E 3 5 xR
TET 1) 766 B LA EE MR

TEABEFE P R AHBEAR T E. tenella 55—
FRZ4H ¥ 1 HlciE (25. 37260 5 1 HL Bk 2458 1 Er-
MICs mRNA % 5# TFiH T 36. 53% ~57. 89%,
SR AR 75 8 2R WP Bk AR AT 38R 31 Hh e
TR I 55 A% e 50 Bk 0 25 10 97 850, A R A ARE S 1 BT 5 &
B, Hb e Bk R BE i E. tenella 55 — AL HH + 1 i
WD 65.13% (P<<0. 01), [A] I L5 5 4> ok 28 Jk A
mRNA (EtMIC1, EtMIC2, EtMIC3, EtMIC4 | Et-
MIC5) 1) A X % 5 it 40 3 IR T 65. 639 (P <<
0.01).64.12% (P<C0. 01).56. 82% (P<C0. 01),
73.48% (P<C0.01).78.17% (P<C0.01),

TEXG BR HL 2 i 38 2H 2R 25 4 95 722 J5 1T, W . Be-
mrick S5 F I L BT W 2R E. tenella R H
W R B 1 O . A BLIE AR B E W& m -
HE U 458 T Bl a8k g 5 i 20 20 JUIR e Ak B Bt
AN TR T 2 B A (] o AR Ak LU b R 4
KA RAE IR BEIRE T T BOE W B LZ R EE L BB 4
LB AT UL B 2 A 5 Tl o g, EA I T &
BN LI. HEEHRAWRESE KA W
AW A AR X 5 I RS AR A 1 — B (B g R
HEZH AR L o JHG i R R I A0 % 1 A 2 2 A B s
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A B ST 5 HNWE IS T 8 2R RT LA s B 45 4 BIF 5
GESRAHW) AL SR BR OB AT PR B2 B
AN TR RS BE A BE 24 1k i o BR A o S 0] AR I B
RUGT 3K 25 00 A0 ) IR e o S, O AR A 25
TS 7 PUBk B2 W) 58 AN O R 2 i ) B A AT 55
WML Z %,

SRAN AR R B R A S A R
Xof 22 BCSE 5 R U ) T AR B AR ACT (B
IKF] 173,105 M s SRR I G ACT {E N
214,16, 7] i F 4R S HUBR BUT R SRR S B 5T
R I &AM (g 10 mL S & EH 3 g%
3g HLF 2 e WK 2 @ mMEOKPmI10
mL « L™HO 59518 OKkHin 0.5 mL « L™ ACI
T8 ECT-(E 43 5124 190. 3,186. 7, fig ik B L 75 25 4L
A PLIR 2 WK AR IR X AT AR 25 Y B A L4

T U EUE IR R R Y P2 R
TAEHLARAE 2001 FEVRIEE & R B 77k (arte-
misinin combination therapy), M\ FH B X EH
TP PR L R R R B )7k se W] 4 &
I7 380 FEU A 25 W 3] B 0 R U % sl IR BR R B 2
M)A R BE . MU AT B B R R R ik duyT Ak
KAV 588 A T T3 — 3240 .

4 & it

H R PUEk SUE LT AT RE 5 HAp ) 58 AR
BT 3L I mRNA 5658 i AR B AL 1
AR T T K B > DT R G
BH K,

S % 30K
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