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The impact of carbazole aminoalcohol H1402 on lymphocytes in mice infected with Echinococcus granu-
losus and Echinococcus multilocularis

WU Juan', QI Wen-jing”, ZHNAG Hui', WU Chuan-chuan', JIAO Hong-jie’, L1 Fei-hai', KADE
Aikedai' , MAIMAITIZUNONG Palitaji' , ZHANG Xing-Xing’, TIAN Meng-xiao' , GONG Qiao-qiao',
LIU Li-ying' s WU Li-fan’,LI Jun®,ZHANG Wen-bao'"* (1. Basic Medical College » Xinjiang Medical Universi-
ty sUrumqi 830011,China ;2. State Key Laboratory of Causes and Prevention of High Morbidity in Central Asia s The First
Affiliated Hospital /Institute of Clinical Medicine s Xinjiang Medical University ;3. School of Pediatrics  The First Affiliated
Hospital of Xinjiang Medical University ;4. School of Public Health s Xinjiang Medical University) ™™

Objective To determine the efficiency of carbazole aminoalcohol H1402 against both cystic echinococcosis
and alveolar echinococcosis and the impact of the component on lymphocytes in a mouse model infected with Echinococcus
multilocularis and E. granulosus. Methods C57 mice were infected with protoscoleces of E. multilocularis and E.
granulosus via hepatic portal vein. After 60 days of infection,50mg/kg (low-dose, H1402-L.) and 80mg/kg Chigh-dose,
H1402-H) of H1402 were orally given daily respectively for 30 days. The mice were rest for 4 weeks without any inter-
vention before biopsy and the partial liver tissues were fixed for H&.E staining. The livers,spleens and blood of the mice

were collected for lymphocytes analysis by flow cytometry. Results H1402 treatment reduced the size and number of
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liver lesions in a dose-dependent pattern. H&.E staining showed that H1402 decreased the inflammatory response in both
E. multilocularis and E. granulosus lesions (P <0, 05). H1402-H significantly induced a higher percentage of B cells
(24.35%+7.46) % compared to the cells in the infection control mice(17. 74 4. 57) % (P <C0. 05). However, the drug de-
creased liver T cells(1.1521. 14) % ,including Treg,CD4" T.CD8" T and activated T cells(36. 004=5. 68) % (P <C0. 05).
The proportion of spleen T cells including activated T cells in H1402-H group(22. 86 12. 49) % was significantly lower
than that in the low-dose group(46. 29 7. 22) % and the infection control group(42. 16 +£7. 44) % (P <C0. 05). In blood
profile analysis,the proportion of activated T cells,especially CD8" cells in the H1402-H group(16. 6245, 72) % was sig-
nificantly lower than that in the low-dose group ((34. 6345, 06)% (P <C0. 05). B cells ratio, especially the activated B
cells H1402-Lmice(0. 32 0. 06) % was significantly lower than the infection model group(0. 74 0. 21)% (P <C0.05). In
these mice infected with E granulosus ,liver T cells,including Treg and CD8" T cells were significantly higher than those
in the blank group,and the proportion of CD8 " T cells in the H1402-H group(40. 54 4+7. 22) % was significantly higher
than that in the model group(9.8845.93)% (P <C0.05). The proportion of spleen T cells,especially activated T cells,
was significantly lower than that of the blank group (P<C0. 05). The proportion of CD4 " T cells in blood lymphocytes was
significantly reduced in the H1402-H group(31.59427.94) % (P<C0.05). Conclusion H1402 is an effective drug for
treating both E. granulosus and E. multilocularis infection in mice. After 30 days of treatment and 4 weeks of rest, T
cells were significantly decreased in the liver and spleen of mice infected with E. multilocularis and E. granulosus. How-
ever, H1402 increases activated T cells likely associated with killing the larval parasite or directly function on the cells,

which need further identification.
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Fig. 1 The lesion size and number of miceinfected with E. multilocularis
and E. granulosus and treated with different doses of H1402
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Fig. 2 Liver pathological changes of mice infected with E. multilocularis
and E. granulosus and treated with different doses of H1402(100X )
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Fig. 3 Proportion of liver lymphocytes in the mice infected withE.
multilocularis and E. granulosus and treated with different doses of H1402
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Table 1 Percentage changes of lymphocytes in the liver of mice treated withdifferent doses of H1402 for cystic echinococcosis and alveolar echinococcosis
o Z BRI Y E. multilocularis s 4l Ak R M) YL E. granulosus
Group R 4 G0 41 570 41 Blank R G0 41 50 41
Control Low dosage High dosage Control Low dosage High dosage
B 17.74+4.57 17.58+3.33 24.35%£7.46"  4.40%2.547" 19.33£4.71 23.60%3.51 18.54£8. 40
w1 B 1.36=0. 88 0.77+0. 24 0.91+£0.24 0.1440.04" 0.42%0. 20 0.9840.51"" 0.67%+0.13
T 6.4749.35 36.00+5.68" " 1.15+1. 14 0.56+0. 14 25.97410.09 22.04+5.50 19.5847.50
W T 1L.14+1.07  12.55+6.10" " 0.4540.39 0.1140.07 0.10=0. 05 0.36+£0.28  1.7740.69""
CD4" T 52.81414.92 58.1645. 46 39.3846.89 28.43+3.10" 59.9446.93 56.7145. 40 4.89+1.00""
WALW CDAT T 23.34+11.77 16.0049. 59 26.59+11. 23 5.72+1.89" 1.5040. 87 0.7920. 43 1.0440.57
CD8" T 18.60+8. 96 36.76+4.97"" 7.0344.06 9.8845.93 30.0047.13 36.2945.85  40.54+7.227 "
WALy CDST T 21.87410.73 15.09+9.18 25.48+10.76  2.58+1.59"" 0.4240. 35 0.1940. 11 2.924+1.88"
Treg 22.46+£15.71  49.00415.05" " 21.3049. 32 31.5044. 81 20.6619.08 11.53+4.73°  3.83+2.34" "
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Table 2 Percentage changes of lymphocytes in the spleen of mice treated withdifferent doses of H1402 for cystic echinococcosis and alveolar echinococcosis

Z R W &Y E. multilocularis

MR BEER MY E. granulosus

(i\fi JR Yl B TR 2 AR5 o 4 e ) A2 /T;ll:'ngf JER YL B TR 2 AR5 o 4 e ) A2
Control Low dosage High dosage Control Low dosage High dosage
B 40, 28+6.01 42.0447.05 44, 6645, 80 45,7645, 58 43.48+13.13 48.0747.08 51,4642, 98
wikr B 1.2740. 40 1.4640. 49 1.8541.47 0.68+0.16 0.03+0.01 0.04+0.02 0.29+0.17"
T 42,1647, 44 46.2947.22  22.86-+12.49° " 42,4476, 40 28.64412. 98 36.0347.92 32.3143.76
AW T 15.86+14. 67 7.83+1.32 3.33+£1.77 4.4540.43 0.8140.45 1.51+0. 24 0.8340.35
CD4™ T 64.34+4.16 65.8441.91 69. 87+ 4. 64 65.70+2. 33 67. 804 4. 00 68.2741.47  23.90428.70"
WAk CD4T T 20.34+16. 88 10.0041. 87 10.15+3. 32 7.024+1.52 0.8140.43 1.20-0. 40 0.39+0. 39
CD8" T 27.24+6. 21 28.7641.58 18.27+10. 11 29.9241.79 25.0843.27 27. 4041, 34 27.16+3.11
Wik cD8't T 2.97+0.75 3.8240.76 3.361.12 2.1340. 71 0.202£0.08 0.284+0.05" 0.25%40.08
Treg 8.40+1.89 11.88+0.87°" 10.5441.52 25.3847.35" 12,265, 22 15.48+4. 20 9.69+5.98

1 (Notes) ; * 5 YL 81 44 1 4% (Compared with the control group) , P<C0. 05, " " 5L A 4H %S (Compared with the control group) . P<C0. 01,

S TREBR M R/ BR I i H BB 4 B 4G i 45 R

2 P ek B /N B IR T 40 B ) H1402
F A (1. 85+ 1. 18) W IR TR & 41 (17. 25 +
4.64) % JRYLRERIZH (17. 19 +6. 95) % (¢ =10. 17,
7.191,P<C0. 05); CD8T 4 jfg kb ] H1402 fIk 5] & 21
(34.6345.06) Yo i F i 7l it 41 (16, 62 £5. 72) Y . &
YA 4] (20, 28 +5. 34) % (+=6.975,0. 109, P <
0.05) ;B 40 Jifg b ] H1402 Jt H 1G4k 19 B 41 i kb £
H1402 {7 i 41 (38. 84 4 3. 92) % ik T Jak e A5 7 40
(45.33+8.33)% (1=5.865,P<C0.05), 40 Bk
L /N B MR EL 40 B CDAT 403 L 41 H1402 &5 57
A (31,5927, 94) Y BAR F 41 (73. 002, 75) %
FURR YR A 40 (76. 21 £3. 79) % 5 FH FEAK (1 =4. 530,
5.050,P<C0.05), (5,3 3),

i
AIRLBRER ) 0] L6 0 FARN R K T
BT SN L P LATE SRR BE T — BLIN ] Py fR 45 6 4 A9 T
AL . 25k W R LA 2 9 208 B
K ST A HR A AR R R R ST
BT LGS H1402 X BRER ) I e 2 242 19 2% 47 4

it

x®3

TR SRR A PR AT ATV S 30 25 R AR 15 25 30 d )i
Xt /IS BREEAT Ak DL DR A5 0 T X R S A= A ek

E. multilocularis R A '% ’: I
& a"i/':f-“

B e
| e .M‘JQLL
(e e [ M
T iﬂg ] WE - 11 L il

CD4

TE " SRR R e 2 LA, P <C0. 05, " " 5 Ak ek ) Jek e
41t #e, P<<0. 01,
B4 REFE HI1402 T 75 7 7 RREK i) 2% e /)n B B4R A 4% B2 48 A bt 45
Notes: © Compared with the E. granulosusinfection group, P <C0.
05," " Compared with the E. granulosusinfection group, P<C0. 01,
Fig. 4 Proportion of spleen lymphocytes in the mice infected withE.

multilocularis and E. granulosus and treated with different doses of H1402
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Table 3  Percentage changes of lymphocytes in the blood of mice treated withdifferent doses of H1402 for cystic echinococcosis
and alveolar echinococcosis
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bl P ; 0 e P 5 s
Group SRR YA R 4 A5 2 41 5 77 2t 2 Blank YL AR R 20 AR5 2 4 15 77 et 2
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7E (Notes) : © 5B Ye 45 B 44 H % (Compared with the control group) , P<C0.05, " "

BT

T2 H# (Compared with the control group) , P<C0. 01,



T E R R E M F R E

Journal of Pathogen Biology

2022 4F 05 H 5 17 &% 05
May 2022, Vol.17,No. 05

+ 507 -

WA % A R  RIVAN R 25 WA 2% HORCR B8 T Y AR TR
152 28— BEIF [a] , HC HUPA 1y R /N 285 0 i (R BRUAT T
A2 Ak BE T Y BUARTE 18 AR N PR A T 0 A 2
AR R T A 19T 28 P 3 K

A sk = =
,,,,,,,,,,,,,,,,,,,, M..A—y ; Mé-J % ‘L,\ :
. . e vl
ﬂ:‘ 1 1 1 ) = =
R } dm]‘ i \&é_‘ ]‘ diﬂ.r‘ a
8 o LT TR AL
1 = |l Ml
e R B Rl I i B
l e | s | 1 1
. T “ L . ] L ] ‘IJ.J LSS

(&

W S AR R SR Y 4T L P<T0. 05, T 55 AR Bk i ek e
41, P<<0. 01,
5 TEFIE H1402 T T 5 FhgR ek o 2 5/ BRI i #h B2 20 B Lk 61
Notes: © Compared with the E. granulosusinfection group), P <C
0.05," " Compared with the E. granulosusinfection group,P<20. 01,
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