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Effects of paraquat on lymphocytes in spleen of mice YANG Zheng-li, LI Qian, SHAO Yi-ming,
ZHAO Yi-fan, ZHANG Fen, XIAO Hong-xi, CHANG Xiu-li, ZHANG Yu-bin, ZHOU Zhi-jun (School of
Public Health, Key Laboratory of Public Health Safety, Ministry of Education, Fudan University,
Shanghai 200032, China)

Abstract:

[Background] Paraquat (PQ) is a widely used herbicide. Current research focuses on its
neurotoxicity. However, the impact of PQ on peripheral immune system is not comprehensively
studied.

[Objective] This study aims to study the effects of PQ on peripheral immune system, especially
on the number, differentiation, and activation of lymphocytes.

[Methods] SPF female C57BL/6 mice, 6-8 weeks old, were randomly assigned to three groups,
namely control group, 2 mg/kg PQ for 1 week group, and for 2 weeks group, with 8 mice in each
group. Mice were subcutaneously injected with PQ once a week. Spleen was harvested 1 or 2
weeks after exposure to measure the number of splenocytes and lymphocytes, as well as the
differentiation and activation of lymphocytes by flow cytometry.

[Results] Compared with the control group, the number of splenocytes did not change after 1
or 2 weeks of PQ exposure (P>0.05); the numbers of CD4T cells and CD8" T cells did not change
either (P>0.05); the number of B cells was higher after 2 weeks of exposure (t=-2.304, P<0.05),
but not after 1 week of exposure (P>0.05). Compared with the control group, PQ decreased the
proportions of type 1 T helper (Th1) cells (t=0.019, P<0.05) and type 2 T helper (Th2) cells (t=0.038,
P<0.05) to CD4'T cells after 2 weeks of exposure, but not after 1 week of exposure (P>0.05); PQ
did not affect the proportions of T helper 17 (Th17) cells and regulatory T (Treg) cells (P>0.05)
to CD4'T cells. In addition, PQ reduced the expressions of a major histocompatibility complex

ERERREES (81673202)

EEREN
HIEM (1993—), &, MiLtE ;
E-mail : 16211020029@fudan.edu.cn

BIEEE
K EM, E-mail : yz001@fudan.edu.cn ; AE
2, E-mail : zjzhou@fudan.edu.cn

feiEeE#H
FzE s
Wehs B ER
RABH

BIRE
TR
2019-02-21
2019-04-24

NEHS 2095-9982(2019)06-0571-05
RESDHES R114
XERTRERS A

L 1:]

WIEW, FE, B—03, F. BE#XNER
BRAE B4R R R L] IRESIRVES,
2019, 36 (6) : 571-575.

378513
www.jeom.org/article/cn/10.13213/j.cnki.
jeom.2019.19081

Funding
This study was funded.

Correspondence to
ZHANG Yu-bin, E-mail: yz001@fudan.edu.cn;
ZHOU Zhi-jun, E-mail: zizhou@fudan.edu.cn

Ethics approval  Obtained
Competing interests None declared
Received 2019-02-21

Accepted 2019-04-24

»>To cite

YANG Zheng-li, LI Qian, SHAO Yi-ming, et al.
Effects of paraquat on lymphocytes in spleen
of mice[J]. Journal of Environmental and
Occupational Medicine, 2019, 36(6): 571-575.

>Link to this article
www.jeom.org/article/en/10.13213/j.cnki.
jeom.2019.19081

www.jeom.org



572 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2019, 36(6)

class Il molecule I-A (t=0.047, P<0.05) and B-cell surface antigen CD40 (t=0.000, P<0.01) after 2 weeks of exposure, but did not affect the

expression of B-cell surface antigen CD86 (P>0.05).

[Conclusion] PQ exposure could increase the number of B cells, inhibit the differentiation of CD4'T cells into Th1 and Th2 cells, and inhibit
the activation of B cells, suggesting that PQ could cause immune dysfunction by affecting the number, differentiation, and activation of

immune cells.

Keywords: paraquat; immune system; spleen; lymphocyte; differentiation; activation

B E 14 (paraquat, PQ) B—F ZEANKRE
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REAADIFFEERBNREERE. 554
REHMEEEGHE CD4THA. cos T4AEFN B 4R,
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ARHNRSAN, AN LURBABE R PQH
A, BILUEmESIRERE 2, AL RARNE
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H B (peridinin-chlorophyll-protein, PerCP). #71 /)N B
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11 28 (major histocompatibility complex class Il , I-A) -
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binding protein-3, Gata3) -PE-Cy7. F1/N R F L & -y
(interferon-y, IFNy) -FITC. $1/)\ & CD25-PE-Cy7. i/
B Y Sk 12 g 3% R K F p3 (forkhead helix transcription
factor p3, Foxp3)-PE (Biolegend, &),
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IO 4mLE 10% RS- IMEHY RPMI-1640 15 E E AL
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Jt 120 mino 493xg Bl 5minfg, L5, ARENHE
BRE%E—IB, 493xg B0 5minf5, A LF, SFLI0
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1.4.3 MBI EREVON B IR T B9ARAE 4
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20 FA T co4'T ZRAR AN D8 T AR, 55 2 AT
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#1/VER €D3-FITC (1 © 400) . 1)V ER CD4-APC (1 : 400)
AP/ 5 cD8-PO (1 : 300) BB E &, FHE24AF N
N 50 uL 7% B2 47 B 1 /) B CD19-PE-Cy7 (1 : 800). 1T

/]NER CD86-PB (1 : 400) . #1/)\ER CD40-PE (1 : 400) #
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493xg Bi0\5min 5, F L&, FIPBS LR —IE, 493xg
Eilsminfa, FLEE, SFLIIAN200uL 1% LR BEE
EIELAE, ARV GHITRN,
1.5 #itFESHh

S FH SPSS 20.0 REFBITHIT O, iTEENEA
B R EER T NWRASRFAHABLLRIAER
EHED. RIBHEFTULSER, WIRHET, Bl
ELERR A LSD-t 1050 ; IR A EARTT, LI NI
FB Dunnett-t 1036, #2530 7K /7 a=0.05,

2 %
2.1 —f&iER
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BRILEE D BY. SENBEHNEWBNEMNKE
MELER, REEKITLTER. Z2HHEXRII/N
RIET,
2.2 PQXd/)\ERBEREZRAR A M B AR IR E A0
S5xtERAMELL, 2HA/NREEARNHEES
THITFERNX (P>0.05), PQTESE 1 AR F700 B 4HAE
=, B7E5 2 AN EIE 0 B AREAVEE (t=-2.304,
P<0.05) ; PQA0H Co4'T AR FN cO8' TS &
(BE1),
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80 M
70
60
50
40
30
20
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BEAE4ERE  CDA'TAARE  CDS'TAARE B
BXEA DHRJ1FAE DRZJFA
U] * . 53388448k, P<0.05,
B 1 BEM/) BRI EARENR

MIAEE (x10°1)
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PQESE1ANTHEZT WK (P>0.05), EPQRS
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ESTHITFENX (P>0.05), 115 2 ARE TR 40.00
(t=0.038, P<0.05), 5XIHRLAELL, PQREFE 1 FH < B0 -
%2 AR Th17 4BREF] Treg 4B &5 COA'T ARAMILLBIE 2022
Iy 25.
FEGITFEX (P>0.05) (B 2), 2 000
2.4 PQXYB4HREIE(LBEIR MM % 15.00
ZrPaRERE, IANKEEE 1ALHETK (P> 8 10.00
0.05) , 7E55 2 A B F *FBR4H (t=0.047, P<0.05), B T 500 ﬁ . ﬁ
\ 3 i 73 . i L
AR R CDA0 FIFIATE PQREE 1 AR T XIRA 000 = —_ h7 Treg
(t=0.043, P<0.05) , £ PQAEE 2 ANITMEF IR EXBE BRBIE4E oRHE48
(t=0.000, P<0.01), BAAERME CD86 HIRIATREEZL  [3F]* : SxEBLAEMLL, P<0.05,
'ﬂf; (p>0_05) ( 3)0 B2 BEMX CDA'T i 53 L ThEERI =2
9 600 600
"%3 B 500 i 500
~6 E 400 % 400
% 5 i[% 300 i’[ﬁ 300
K3 "CL' 200 ':'; 200
€2 3 8
B+ o 100 o 100
< 1
- 0 0
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B3 BERYT B AELRIS M
3 11 Ml E4E R BB BE ST LUEN PQIERINE R
PQ 5 TIBEME TR, TARTRMNEKE, BERESRGH—DERIERR.
SHEABRIELE, M 2R, A prPaXt A B TR EEE RV AR BRI YIFRZ
K5maEssH"Y, ALENBHRERNEERS —W, Eit, AARIERT pa Xt Th1 4BHE. Th2 40A1.
2230, Th17 ZHREF] Treg AARE X IO PN BRI, & IR PQ A]

REAMNEETE—ERE LT URMAER UG coa TR m Th AR A Th2 AR 5 A 9 14,
REINEE. BIEREENRERE, ALLAHRIMER BRI CD4THMME Th17 AR Treg AR 5 B 5
TNREBEMRENEE, KD PQ AT b RiahiE Y RN E X MBI A, PQ BT LIFRE
WE, Riahi F W BRI EI, L4F Balb/c/NERAE  IFNy A0 1L-4 BI7KFo IFNy A IL-4 2 Th1 ZAAEH] Th2 48
FEE St 1mg/kg PQIELR21d fE, RIPQHAREMAN B MR, XFIHEFKFHIREE, WAE PN T
RERATARE RIS E, Lo, PQBTLAPRE/NER CDA'TA  COA'TMELMEE Thl 4BHEFN Th2 RS @514, Atk
RV E, BARAFM o8 THAMMIE ; TIRKRAR  #HN, PR LI MAHENE T4, SRR &
A, BRAPQFIZEAXRTF 10mL (PQ20% BIZKAF)  BEZEEL.

HNEERPQFEEFSEE CO4THARMNKERE BAMENAEENREAMZ —, ERENE
B, TCOSTHMMBMEARZTE M Y, KLk SREDAESEENER, EREEMHIENRTIIR
WMPQAE M CO4THEMCOSTHENEE, RIF  THAERZEINEEMNZEE ), AR, pilsl s 4l
COATHMNBMERR PQEMRINARB ARG MERE cD40 1 I-A B9 R E. CDA0 ] I-A X FRFH 53 F 7k
BURIENR, BB PQHIKER T EERGT, co4T  FHRE, IR AMELZ RG], CDA0TTUST
HEEH BT, N, KARLZI PRI LUEIINE  HMERE CD4OLBEER, FRREETRIEEEE
BEAE R B AR RSN E, EEEANE W HIGKRMRFT . PQB#ET cD40 UK, 127~ P A LUMHIHAR =2
BERMUNEW, P FSEEIEAMBAMKTEFAS. BY, -ANEYZENERSSREMNISEE™,
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