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Effects of early infection with Echinococcus granulosus and Echinococcus multilocularis on autophagy
and Macrophage cell polarization in liver

AIKEDAI Kade', Qi Wenjing', TIAN Mengxiao', WU Chuanchuan', ZHANG Yao®, WU Juan',
ZHANG Xingxing’, LI Jun®, ZHANG Wenbao'* (1. Basic Medical College , Xinjiang Medical University
Urumgqi 830011, China ; 2. State Key Laboratory of Causes and Prevebtion of High Morbidity in Cebtral Asia, The
Frist Affiliated Hospital/Institute of Clinical Medicine , Xinjiang Medical University ;3. School of Pediatrics, The
First Affliated Hospital of Xinjiang Medical University) ***

Objective To investigate the effect of early infection of Echinococcus granulosus and Echinococcus multi-
locularis on autophagy related proteins and macrophage polarization in mouse liver. Methods 18 female BALB/C mice
were purchased and randomly divided into an experimental group and a control group. The experimental group was inocu-
lated with protoscoleces of E. granulosus and E. multilocularis respectively. After 30 days of infection, mice were dis-
sected,and their livers were sectioned. HE staining was used to observe the pathological changes;immunohistochemistry
and Western blot were used to detect the expression of autophagy related proteins(1.C3 and P62) ,and flow cytometry was
used to detect the proportion of M1 and M2 macrophages in the liver of mice infected with two echinococcoses.  Results

The results showed that there were differences in the pathological responses and number of liver lesions between mice
infected with E. granulosus and E. multilocularis at 30 days of post-infection. Immunohistochemical detection revealed
that LC3 was (7.3442.33)% and (15.19+38. 37) %, P62 was (16.09+6.43) % and (11.46+3.81)% in the liver of
mice infected with E. granulosus and E. multilocularis , respectively, which are statistical significance compared to the
control group (P<C0.05). Western blot analysis showed that LC3 in E. multilocularis infected mice (1. 08=+0.20) %
was significantly higher than that in mice infected with E. granulosus (0.5340.29)% (P<C0.05). The proportion of
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liver macrophages was (29. 2048, 05) % and (26. 47 +4. 58) % ,and the proportion of M1 macrophages was (42, 93+

20.76) % and (43.93414.16) % ,respectively in E. granulosus and E. multilocularis infected mice, which were signifi-

cantly higher than that the control group (P<C0. 05) ; The proportion of M2 macrophages was (9. 4542, 61) % and (6. 09

+0.09) % ,respectively E. granulosus and E. multilocularis infected mice, which were significantly lower than that of

the control group (P<C0.05).

Conclusion Early infection with E. granulosus and E. multilocularis promotes the ex-

pression of autophagy related proteins in mouse livers,inducing M1 polarized macrophages which likely inhibit M2 macro-

phages. This mechanism may be involved in alleviating inflammatory reactions in the liver lesions and helping hosts to

clean pathogens in the early stages.

GG Y Echinococcus granulosus s Echinococcus multilocularis s liver infection model; autophagy-related protein;

macrophage polarization

SRR W A PR 0, O 2 TR % e gy e R S 3
AN LB AE dUR . Ol 1E A T B A AT
AATEISR MR N EW BRI R EA
PR IR W 55 43 53] Ay oh AORE B BR 2% B (Echinococcus
granulosus sensu stricto »Eg) %) B 5| 2 1Y 40 k7 Bl BR )
J5 (CE) 1 £ B il ¥k 4 B ( Echinococcus multilocu-
laris, Em) 4 MBI 19 2 5 ER M (AE)™ Ay
KL R IR WY 5 L &) HUR PR AL B A B (hyda-
tid cyst fluid, HCF) , A= & %% 1 J7 3k W), A= & 4% 1 R
Sk ) ey 22 BE N A A & JZ (germinal layer, GL) & f .
HC AN A TG 4N 45 44 59 ff )2 (laminated layer, L1),
50 B4 LUH W M BB AE Sk JE R A
g SRR O ek O 3 5 11 96 B s B A 3 AR
BC . RBEHR AL AT 35 # 15~20 em™ . YY) 0], CE
o b SR L7 A AR 55 B s B R . T AE B i AT
Xof i FE 20 27 AR AR R 0 s BB, A K R T Y A
NPT o L

TERIEMEEF, B M (autophagy) 1T &2 M 5 41 ffd
(4 T e FUIR S L 45 B 200 JE 1) e Ak, 2 5 R 8 50 I
O 8 R 24T R R T PN R A A I s 35 1Y
ORISR LR B I A B e b 2 N AT R I
HWOK BB A . WL B A A PR — A A
Xof sy 1Y) 3k R O 24 450 A T PN PR B O AR A L 2 AN i R
18 B 2 B BV BIL ] L 7E BT B P 25 A= A D AR £ g B 25
FEE RS . A E K I R ) B /N U
J5 B W AR DGR 1Y 3R 38 B L A i A A1 0 R B
sk iy SRR e 2H 2R | W AR 1 1Y 7R A R X A0 R A Y
SCR A TR R M B I R AL AU S i AL R A
A= 515 3 258 BAE R 25 e Al

mHRERE
1
1.1 SRz Hhb5mEAaKARR 6 J8 M
BALB/c /IRl 18 HAKHE g 18~22 g, g T3 6 = B}
REETLE B G, BRYe Eg B Sk M) i) 8 fif 45 5 1 Ak
K H & KFERY, Em R E T A L4 ML

KR B,

1.2 &A1 LC3A/B Z 7ol fRbt Ryt P62
ZrERPURPUAEIE A B A MBL AWl YR bR
A A H R & B A s R A Y R A BR
) 5 SRR & A B R 3R 5 W ECL R & 7
BHEYRHH BRA F] ;s APC/cy? Anti-Mouse CDA45 #i
&, PE/CY-7 Rat Anti-Mouse CDl1c #i {&, Percp/
cy5. 5 Rat Anti-Mouse CD11b #i /&, PE Rat Anti-
Mouse F4/80 #ifk K& APC Rat IgG2a CD206 #i 4 It
H 2 [E Bio-legend 2\ #] ,

2 Fik

2.1 Bk BREHSAGEIE H>m PURJ Eg IR
S Wy 149 B i 20 5 P O L RO B0 0 K gk T, 75 Y0 S
TH 35 0, T 5 s DA 6 28 v il BRI Sk iy, TR T 2 A ik
WAL R L SR A F JC T PBS MYk 5~6 i E K E
iH » ] Hanks ¥ ECHI 09 126 5 8 A E (pH 2. 0037 CHp
WAL 15 min, ] PBS L 1 500 r/min(E.02E4 10 ecm)
BLOVEUIE 3 .5 min/IK. K ER YL £ Br Bk ) (1)
TAP R A CO, ZEEAIE IR A 75% L g TR R
KU o K Z Dy ek iy A U A B K v k. 4
J& F B85 J1°Hs 22 5 ek e 21 2 85 8 A BF ek R AT L 3k
Y5 E AR ULTE, DUTE A 70 HAY R JE Mt g = 50 mL
OB HARDIE. BIEM PSCs &I, AL
WRE R 1% E B .37 C 4k 30 min, L4
G F A B KPR 3~5 WKL LA B A 52 0 AR
BT S AN PSCs™ L A A B ER K E R L
10 pL 3% T #3 R  TH8UE Sk ), 16 M 95 06 i Ji Sk
e . ¥ 18 HUBEPE BALB/ ¢ /N BUBE B 43 BOXF BR 20
(6 H),Eg (6 HOM Em 4 (6 H), Eg /N4 H
ZE 1] Ik S A R BR 2% U Sk M 2 000 HL(100
pL) s Em 4/ BB H G T80 kR 31 22 5 ek 2% 4L
i 2 000 H (100 pl) . X I 4 /N AR T 5 45 1A fR
BB K

2.2 ARAGKE BR300 d S RRER/N BRI IE L U B AR
8 JTF 1 H DK RN R 8 K, JBCHS FF E 4 2, — 3B 3 A
490 22 5 WS W b [ 5, R JIF i A & DEME 5



Journal of Pathogen Biology

2023 4F 10 H 55 18 45 10 11
Oct. 2023, Vol. 18,No. 10

- 1171 -

FM &M .

2.3 HREALBRE &S P EN/DR
JFA LT Y WK A W U R 5 R B =
KT TR — L ge 8 B R, 30 T W48 I JIE 40 41
o5 FR AR AR AR AR SR BN A AL T AR AR N 4 9k
0 JCAT AT JRR G g 48 5 1, A 5T v 49 995 b K 40 M 4% 0 7 <<
25 %0 52 AL BT e I kb B A I A HE AR 2506 ~500 2
(] 5 3 0 B b (0 ke B 40 i AR RE AT =509

2.4 Rtk TiEAR AEm L &S LCS,
P62 o9 R ik WA ZWE R R 2K 5 TR ER
b 95 C B E 15 min, 3% H,0, ERBHE
15 min, LU 2E 003 T AR W E A 20 min, 2540003
SyiE i LC3.P62 Z RPN —Hi.4 CEHE T
W ZREHR 1 h, —HERME 1.5 h, PBS Bk,
DABZR B, R ARKRE G, T 100 f565 T & b
BLIEHL 5 AR BLET , 3 0] % 4R R (8 1] Tmage] #K
P53 #r FHAE 2R AR 43 b L 1A LC3 . P62 B 1 AH X
Fik,

2.5 Western blot &M AF L4142 A w48 X & @ LC3,
P62 &y &k REBUNRIFALEA R BCA EHE
AR AR R, DA IE A AL RE AR A, fF
MEHE 5X EFEGE ok 4.1 1R G .100 CAEHE 10
min, &4 B [F A FUE (1T SDS-PAGE 43 55, &
JE LR 2 PVDF B &, B & 500 B R 0%k 76 43 IR
FEEEM 1 h, TBST ZopWEDE. 400 A LC3-
II .P62 F1 GAPDH $itf&h —Hi (1 : 1 000) 4 CHEH
%, TBST ¥ PVDFE B 4 K, &K 10 min, fTA
B RS BER AR T HT (L : 2 0000, Wi FIH 1 h,
TBST ¥t PVDF 5 3 ¥, 41K 10 min, A ECL %
ik ) 7 B OE A i 4T B O, R Image Station
2000R PG T AE 3 R 4 R 47 K B2 43 . 150 DA
GAPDH A NZMIFHEE 3 K,

2.6 GAX 4R AN IR E E 4 i M1, M2 kA
o K/ IE R AE 200 H 8922 W H 3 1 86 0F
JE B E UE 2 15 mL B0 (200 HJE B Mt g
1500 r/min &0 5 min, 5 W, MR IRTFER LA EE
We—W., 1 8 mL 40% percoll I & & ULIE, (2 000
r/min, &0 20 min.4 ‘C). HE FiE. H 2 mL 24
it 4 VB T L 4 °C UK AR A% 10 min JFMA 1X
PBS,2 000 r/min &0 5 min, Y4 40 i C& T3E H A5
ARELMMPAHEL LM . H 2 mL 1 XPBS HE
YA, IR EH A 15 mL B, W10 L 40
BRI L 1 S ARG R I
X10° cells £ 1.5 mL EP & 9,6 000 r/min B.[» 2
min, WAE AN . A 30 xI. CD16/32(0. 3 pl. CD16/32
30 pL PBS) #4730 H] .4 B #EEHFE 15~20 min, Ml

AR DO EHR L Pk 30 pL, 4 BEREOLIEE 15~20
min, FDVFRAEESMME, WA 1 X perm buffer
(30 pL) BCHI 0 AR, FIRIEH 45 min, A 1X
PBS, % 2 000 r/min B> 5 min &5 9 500 r/min
B0 2 min, WA BV MAGE SRR 1 XPBS B4,
VB BRI, R Flow-Jo 43 H A6l 45
2.7 % F o4 fHH SPSS 22. 0 1 GraphPad
Prism8 AT GE 1T 24 43 M. 11 i W Rk DL I 80+ b o 22
() RN A1) L Aok FH IRV R 5 22 43 B« P 4[]
LRI R ¢ 5. P<<0.05 ZRALiH¥E X
& 7

1 BBk i R /N RBT A 4B R R IR S AE

AR BRER M 2R e 30 d S Y /0N BRI 2 T 48 T L
AN 75 B o R A s R kb A T I S S o7 B K
SO AL AR KN 1 mm, H Em 8N BRSO
AR Eg BN Z . #5r Em J& Y/ BUF IE o]
WLEAE 1~3 mm B/NEEHL (B 1), X BR AL/ BRI E
TCAT:fu] B 5 k.

Control ‘ s
E-granulosus ’ L
a4

E-multilocularis

10

Infimmaation Score
Number of Lesion
N
[~}

Hra Fn 5 X IRAL A, P<C0. 05, b FoRMRIZ] 2 8] Hu %, P<<0. 05,
B 1 Eg#l EmB$ 30 d/MNRFBEFESTWL
(H&E #,4X,10X ,200X )
Notes:a indicates comparison with control group, P<C0. 05,b indi-
cates comparison between model group, P<C0. 05.
Fig. 1 pathological changes (h & E staining) of the liver
at 30 days after infection with Eg and Em
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Fig. 2 Expression levels of autophagy-related proteins LC3 and P62
in the liver of Eg and Em infected for 30 days.
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Fig.3 Western blotting was used to detect the expression
of autophagy-related proteins LC3 and P62 in the liver of Eg
and Em infected for 30 days
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Fig. 4 The number of hepatic macrophages 30 days after infection
with Eg and Em
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