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Study on the Mechanism of Echinococcus infection regulating immune Thrombocytopenia (ITP) through
polarized macrophages

ZHANG Xingxing' ,ZHANG Wenbao®*,JIAO Hongjie' , AIKEDAI Kade®, QI Wenjing”, WU Juan®,
SONG Chuanlong' , LI Jun®, YAN Mei' (1. First affiliated Hospital of Xinjiang Medical University ,Urumqi
830011, China ;2. State key Laboratory of causes and Prevention of High incidence in Central Asia , Research Institute
of Clinical Medicine , first affiliated Hospital of Xinjiang Medical University ;3. Basic Medical College of Xinjiang
Medical University) ™™

Objective to investigate the regulatory effect of macrophage polarization in early and late stage of Echino-
coccus granulosus infection on immune thrombocytopenia (ITP). Methods BALB/c mice were divided into ITP group
and blank control group. The early and late infection models of BALB/c mice were established by intrahepatic portal vein
injection of E. granulosus in ITP group. According to the infection dose and time, the mice were divided into low dose in-
fection 4 weeks/ITP group (Eg-L-4w/ITP) ,high dose infection 4 weeks/ITP group (Eg-H-4w/ITP) ,high dose infection
4 weeks/con group (Eg-H-4w/con) and high dose infection 12 weeks/ITP group (Eg-H-12w/ITP). Anti-CD41 antibody
was injected intraperitoneally at 4 and 12 weeks after infection, while PBS was injected intraperitoneally in the control
group. At the same time, blood samples were collected from caudal vein for 5 days. The mice were killed, the liver tissue
was taken,and the pathological changes were observed after HE staining,and the proportion of F4/807 CD11c™ M1,F4/
80" CD206 " M2 macrophages and T,B lymphocytes and their subtypes in spleen and peripheral blood of mice were detec-
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ted by flow cytometry. Results the parasitic focus of Echinococcus infection was found in the liver tissue of mice in the
infected group,and the inflammatory cells infiltrated around the infected focus. In ITP group.the platelet count decreased
significantly after injection of pathogenic antibody,and the I'TP model was established successfully. The results of blood
routine test showed that there was no significant increase in peripheral blood platelet in ITP model mice infected with E.
granulosus for 4 weeks,but platelet count in ITP model mice increased at 12 weeks after infection. It is suggested that the
late state of E. granulosus infection can regulate and protect the ITP mouse model. The percentages of F4/80" CD11c"
M1 macrophages in spleen and peripheral blood of low and high dose infected mice were (11.12+1. 24) %, (12. 54 +
1.73) % and (6.1140.66) %, (6. 3440, 79) % , respectively. There were significant differences between ITP group and
control group (7.30+1.20)% and (4.400.49) % ,(2.7840.56) %. The proportion of F4/80" CD206 " M2 macropha-
ges and B and T lymphocytes in spleen and peripheral blood in low and high dose infection groups were higher than those
in ITP group and control group.  Conclusion F4/80" CD11¢" M1 macrophages in the early stage of E. granulosus in-

fection and F4/80" CD206 " M2 macrophages in the late stage of infection can regulate immune thrombocytopenia (ITP).

Sep. 2023, Vol. 18,No. 09 e 1059 -

QGG Y ITP; Echinococcus granulosus infection; macrophage polarization; mouse model

A28 P I /N BRI /D SiE (immune thrombocytope-
nia, ITP) & — M AT P B B 00 P I Pk e » oy
(P R Lo = o O RPAN 1 i 7 N < 11 A N T o 5
B TTP W R IR AL A A% ¥ B VR 00 6 328 0400 i 4
PERBOES, ITP RIHLH &4 MR e 2 . B
Wit 4 A Ay — ol EL A AT 98 M R 22 BB 1 Y A B R AL AR
I HAE AR S BT K AR D REAS [F] hy 28 M35 AL iy M1 Y
s 2 R R A TG A M2 BV R Y, TTP
IR — SRR YT AT IR A (i T B Jo 26 T A, — ZRVA YT A0 4
D) R AR B A 2 R, P2 R RS — 4
2R YT 5 3RS G2 ffk o A1 1 0 ME IA M 191 47 i 2
L ICREEAIE S

PBBR 9% (echinococcosis) X R £ H g, Hoip 3 DL
AY) A 0 A 1R 2 4B R BBk 4 i (Echinococcus gran-
ulosus s Eg) [ 4l B 5| 3 At 3& Y 5 3K 5 5 (cystic echi-
nococcosis, CE) , J& — i A 7 3L 8 95 h . 2 i 5Lk o
A AE TR F 25 A AE VG AC DX, Wk ER L HOR T L
TR P9S84 ML I A0 28 S0 Y L 4T
JHD S — g A 40 B AE 1 S B 1 Rk g bl B 0 A
T o % 0 g, HO 114 — A S5 2 O AR Bk M 4
£ % RE A% 76 ) fiF 32 P A7 16 AR A N [R] (72 2R A 3k 53
AR T AN 23500 6 5 ] L 0 i 3 20 23 80 ) o BB
3+ W13 25 2B HURT LA 5 A T 0 S RO L AL T
P VRS o A BT A0 A 7 AR K 1 J e S A e 3
AN BB AL LA e TTP /)N BB AL, SR FH it 200 i A A6 ) et
JUE A0 41 1 ) F4/80° CD11c” M1 il F4/80" CD206
M2 AU E W 20 i A e T B bk U 40 it B JHC S 750 240 i L £97)
A BRI A T 20 R R i T R g S U 2 W A i
3l S AL R S — 2B WE ST TTP 1 S 2 ML i 32
b %

w5 A E
1 ##

1.1 %34 BALB/c MEfE/NE 54 H.6~8 JF
% R E (184 2) g, Hh H7 i B BL K2 S50 s iy vh o 2
Bt Bl ik e 3 A B R R A A — B R B B A 2
BUa s R B ME S O TACUC-20210301-11, Jg% e
A R R MY ) 4 S TSR B R AR B R X B R
FiliEEEY,

1.2 2ZXAAME  Anti-CD41 Fifk (MWReg30)
W T 3£ abeam 23w s EDTA-2K i & 75 1 F1 21 240 f
LA B AL s R S E B B A A5 I 240 M i
CD19,CD3, CD4, CD8, CD11c, CD206, F4/80, CD25
Fl Foxp3 W T & [ BiolLegend 24 H]. 4 H 3 /3K
NI4T AL (5 . URIT-5160Vet) g T4 A4
FrEITHFABRA A .

2 FHik

2.1 o SISy NS O BRAL CRRTAR X BRAD
KRG TTP X BE4L (R A% TTP 41) . I &R g 4 7/
ITP 4 (Eg-L-4w/ITP.500 4~ i 3k ) , 755 ) £ & Y 4
J&/ITP 41 (Eg-H-4w/ITP, 1 000 4~ J§ 3k ¥ , &5 7 &
YL 4 J& /con 4 (Eg-H-4w/con,1 000 4~ 5k i) , =
F YL 12 J&/1TP 41 (Eg-H-12w/ITP, 1000 4~ 5 3k
. B9 R

2.2 wmERBEMBREDNIERGEST  BURJYR
R A ) 2% 2 T 53 125 AR R ) o T IR % o R
W (1000 U/mL HEHEZEM 1000 U/mL 558 2) ¥k
3~5 W /I B 2o Bl Wy R e AL S e e A =XORR T
Je T T 16 M 2 58 JHF G 268 AT 10 ok 2 o 3 A 8 05 o
4 D S M B TR o AR A8 TR 28 R R 24 3 min 1R I L 5% BT
HEEVI L EZ /NI 0. 4 JF g .12 Ji
2.3 ITP P RABEAE 5 HELE A, d#ar 4 4
ITP B8, 55K/ Bl R i kR IS I it /) A %, 5 9k
SR IS 1) /0 BRORE T 5 K BRI BR AT CDAT H s B 47t
& MWReg30 2 pg (2 ng/200 pl. PBS) ., i 257 4t it



+ 1060 -

TR R OR AW F R E 20234000 418 B 09
Journal of Pathogen Biology Sep. 2023, Vol. 18,No. 09

PR 5 d, X BRZH /DN BB R B R I I 1 03 200 L PBS %
W, TS 0.24.48.72.,96 F1 120 h B/ KLU ik
I 20~30 pL, FH 4= A 3l 145 25 sh 9 i 40 3 50 A7 43 2F
AT /AR T EC 25 1/ B KPR B B R AR i K
(¥ 50 %6 AR B Bl A AR B . S8 /N B /MR IE
HAEFEE 2 (400 ~1600) X 10" /L, R K FEHH ik 5
(55 2d g /N B 28 IR BRI (BT &8 » I B8 0/ BRI
JUE  FF U 28 A4S

2.4 DRFEAZREFESE  BUNRHDEL A
A NZRPEEE 24 h, AIEEEEY R, HE J2 4,
HPPER R R B T WS R HL AR AR Ak

2.5 AX@mie R R E K miafomk @ om i &K
A

2.5.0 /NEUBIE B A A I bk B 200 AR A E v A0 A 1 43
B BN BRBTEE I . 250 S B O 4 M TTTE L i A ZL 4
it 22 five ok 7 02 4% 3 Yk, PBS HE 4L 5 200 HE
Wik ik o i MR FH G T 2 R oML R A L o i
200 HJ JE M b i 2 B0 B O AR Al A . 40 R
WA 1 = 1 el S 6 iR A a4k

2.5.2 PN oo B IUIE K Ah A il vk 2
240 e R W A i B4 1107, T CD16/32 Hi iR 341
A3 IAKH B AP AR B A2 A 0 Ye £, 40 6 P B 2R AT
FEL S T ACAH B AR BT AR BRI Y 8, PBS PRk . £ 200 H
JE ML uE . A 280 L PBS(1% BSA) 5 & 41 il J5
e I A AR . SR Flow Jo #144
HEAT B 73 HT .

2.6 titF oA {1 SPSS 25. 0 HAFH#EAT S
)M 8 F Graph Pad Prism 8. 0 #fF 47 VE &, it
YR LB AR 22 (= 5) Fon . 4L 1E) H R T B3
HZE ) ZH. P<0.05 WERASGIH¥EX.

#H R

1 /R

XT 5 21/ B T bk 22k i 5 d Lk 4 3 3 gy
28 LY 3 BT ASCRE I It /N K P g5 R An ] 1L B 2 gk
1. SXFMAARL ITP 41/ BUE IS R 58 5t CD41 B
SEREDT AR 24 hodfi /N BB 3 D, S (2920 44 £
61.50) X 10", H7F 48.72.96.120 h ¥ k&L TW F
AeFAE ALK /N B TTP 80 8 5 i o, A1 &
S 20 R R R ) SRR 4 ] 2H A S BOm BUAE R i)
HKF- 5 ITP 4iAH A 2 F R % (¥ P>0.05) . &
TR B AR R K W Rk e 12 8 2H /)N BROTE SR BOR PR 24 h
I /AR R R (219, 3368, 14) X107 ,{HFE 48 h 7% 7 [1]
Ft (420, 6757, 37) X 10", 5 [ B i) 25 TTP 4 1fiL /)
M % (239.881188.80) X 10 Wik % H HA Gl &
X (F=167.66,P<C0.05), HAE 72,96,120 h FF& [A]

THEIE T E 25 X A . 2 W] AR R i) R /N
B4 A B AR 2 TTP A5 R /) Bt /s G [l - £
F AR AE ARL BRER $ S G /N B 12 A i B IR 25 % 1TP
PR/ B L /R B AT — s 1 [l TR

/R T pERa s
1200
~ 1000
oo
S 800
X 600
= 400 /'/.\H'
o
200
0
| | | | | |
0 1 2 3 4 5
Day (s)
—e— con4l Eg-H-4w/ITP4H
—& |TP4H —— Eg-H-4w/con4l

Eg-L-4w/ITP4l —e— Eg-H-12w/ITPAH

1 ZFHNRMNMRBENES
Fig. 1 Trend graph of platelet values in each group
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Table 1 Platelet count in each group
a3 I /MR B (Z+ s, X107 /1)
Day 0 Day 1 Day 2 Day 3 Day 4 Day 5
Con 41 936.56+111. 37 969.56+81. 84 969. 89490. 20 1017. 00459. 09 998.114+79.18 970. 33489. 36
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267.11£73.24
282.22+113.02
896.11+66.25
425.89+49.91

Eg-H/ITP4L Eg-H/con4l

Conl 1TP4 Eg-L/NTP4l

100x S8

- .---.

B3 NRFEAKKFEZETL(HE $E,40X100X200X)
Fig.3 Histopathological changes of liver(HE staining,40X100X200X)
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Fig. 4 Changes of F4/80% CD11c™ M1 and F4/80" CD206™ M2

macrophages subsets in spleen of mice
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Table 2 Proportion of M1 and M2 macrophages in spleen
and peripheral blood of mice
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Fig.5 Changes of F4/80% CD11¢™ M1 and F4/80" CD206™ M2
macrophages subsets in Peripheral blood of mice

B 5

4 /)N GRBE B B 40 AR XA

Tt 2R ARG e R0 S AR R BR ) R e 4 R 4k &
ITP 2/ B AE T 200 8 Lb 451 43 531 2 (36, 11£3.99) %
(34,1343, 88) % . 5 X BB 4] (22. 99 +£6. 16) % Al
ITP 41 (26.6042.63) Y L 22 A Gt L (F =
13.58, P <C0. 05); B 40 Mg Lk 191 43 3 oy (24. 62 &
24.5) % 1 (25. 53 £ 5. 24) %, 5 % BE 41 (18. 38 &
4.46) %M ITP 41 (19. 50 £ 2. 94) % 55 2% 54 45 it
2 L (F=4.85,P<C0.05);CD4" T 4l jg 1 CDS" T
1A L 45 43 591 K (62, 93423, 89) %, (64, 04+4, 14) %
(34, 19£3.82)% . (36. 17£2.10) %, 5 % B4

=



- 1062 -

Journal of Pathogen Biology

2023 4E 09 J
Sep. 2023,

18 B 09
Vol. 18.No. 09

(52.7941.31)% .(27.6144. 33) % F1 ITP 41 (53. 94
+£4.59)%.(28.49+4. 0) U WK 2 F WA G it % =
SCCF (B4R 17,43 F19. 69,39 P<C0.05) (& 6,3
3,

Eg-L/ITPE Eg-H/ITPAE Eg-H/cond  §»
i.

_—

61TA0

CD3

Con ITPE Eg-L/ITPA Eg-H/ITPE

=) | =) | =) | =

Hra XTI ILER . P<<0. 015b 55 ITP 4] L4, P<<0. 01,
B 6 /NFRBRATZAL T.B itk E 40 R T 2 40 B bt 6l 25 4L
Notes:a Compared with the control group, P<C0. 01;b Compared
with the ITP group,P<C0.01.
Fig. 6 Changes of T,B lymphocytes and subtype cells in spleen of mice
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Table 3 Proportion of spleen lymphocytes and their subsets in mice
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Fig. 7 Changes in the proportion of Treg cells in spleen of mice
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Fig. 8 Changes of T,B lymphocytes and subtype cells
in peripheral blood of mice
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Table 4 Proportion of peripheral blood lymphocytes
and their subsets in mice

i Cell Con 41 ITP 41 EgL/ITP4  EgH/ITP#  EgH/con4

T 12.93£7.34  12.88£1L.71 20.46£3.83  22.60£5.75  15.48%4.03

B 10.95£4.03  16.05£5.15  26.05£7.32  27.17£5.49  16.76%8.45
D4 T 68.2242.69  71.80+3.80 85.25+5.24 87.72+2.14  77,0243.66
D8t T 11.20+2.61  12.8040.88 16.60+2.10 18.20+0.86 16,102, 00
Treg 15.15£1.19  10.88£0.93  11.60£0.84 10.45£1.69 13.20£2.05

R v 00 S 4L K W R g 4 JE 4k & TTP 24
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7.36,P<C0.05) (& 9,5 4),

Contl TP Eg-LATPE  Eg-HATPE  Eg-H/con®

5 A LA a P<C0. 05,
B9 /INRSMNEIM Treg 4850 LL 6§24k
Notes: Compared with the control group,a P<C0. 05.
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Fig.9 Changes in the proportion of Treg cells

in peripheral blood of mice
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