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E ffect of Endosulfan on Inmune Function of Erythrocytes n M ice

ZHANG Meng  ZHOU X ianXQ ing
(Deparment of La boratory Aninal Sciencg School of BasicM edical Scien ceg Capita IM edical University Beijing 100069 China)

Abstract To investigate the eflects of organ ch brine pesticide) endosulfan an erythrocyte mmune functins n
micg in vivo and i vitro experiments were des igned A total 0f40 m ice were randan Iy d vided no 4 groups n
in vivo experment They were gavaged w ih endosulfan at levels of 0, 014 11§ and 61 4 mg/( k¢ d) Dr 25 days
respectively Blod was then colkcted to detemine he mmune finctions of erythrocytes In In vitro experiment
the erythrocytes from 9 micewere ncubated w ih different concentrations of endosu I 0( control), 0( acetng
dssolvent), 5 10 20, and 40 L g/m] respectively The mmune adherent capacity of the erythrocyte was
detern ned afer culturing for 2 hours n vitro In vivo experment showed that he ratio of eryhrocyte2C3b
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osetting( C3bRR) s ignificantly decreased while the ratio of mmune comp kxes rosettng( I’'RR) ncreased with

the ncrease of endosulfan dosage There was no significant difference anang te 4 groups n the activity of

regulatng NK cells by erythrocytes The activity of regulatng T cell adhering finction by erythrocytes n 61 4

mg/( kg d) group was sign ificantly wer canpared with other hiree groups The activity of erythrocyte natural

adhering enhancing factor n plasna ranarkably reduced n 116 mg/( k¢ d) group and 61 4 mg/ (kg d) group

campared with that of the control group The actwity of erythrocyte natural adherng nhbitory factor dec reased
in0l 4 mg/( kgt d) graup but ncreased n 614 mg/( kgt d) group In vitrq the C3bRR of erythrocytes

declned whik he ICRR ascended wih the mncrease of endosulfan concentration These results suggest that

endosu lfan mh bits the erythrocyte mmune adherent finction and the positive regulating finction of T celk by

erythrocytes and decreases he mmune2enhancing activity of erythrocyte The results also show that the eflects

of endosulfan on nhbibry factor activity are comp licated it nh bits the actwity of nhbitory ficor at the ow

dosage while mproves he activity of nhb itory factor at the high dosage
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SRR (RS i, BRE AR AR AT, T HL R A
HoAth A LR 25 1925 F, BT 1 P s A 59
et

H Frt 78 Uk B, o e 51 & AN (Hano
apiens BN AAN Z 0 AL SR BRI U B
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% H, FJZ RBC HE #£E /K ( nomal sod im,
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rosettng ICRR). C3bRR= (45 11Ul E
kg BF R () RBC /200) @100% ; CRR = (45
B 1A S BRI BE R ) RBC/200) @
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LDH 17 & W [ 2R Jb i A Y RH: 8 40 15 BR
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IH S F NSTESRE O X, AE H elaZifid .
28 /)N bl VPR L 40 70 B R 00 B T A PR R M AT
HI NSTESEBLOR R 1 @10 4 /m] RBCELE 1
@10 A ml SZEFL: RBC 25 L1EH H e b4

Jfl 50 LB FL: NS 25 L1EU Hela 41l 50
L) 37e /K% 30 mine 2R )5 ) 2555 H I bk 2
01 50 LEES), & 37e K 1 h FRL 4e it
o o KRB N 01236 1% 8 25 L1 A

i G ff. T 100 H eladll i, KiFH 14 %
DLk L4 B —FE 3K . RBC X Tk 240 B
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75 L5 RBCE W 50 LEE & )n , Fn AFMMARL
RO RE 1 B 50 LIEZ], 37e /K 30 mn /5
HCHE, BN NS 125 LK 8 50 L B4, 5
HU 100 LKA 3 Fr AT AR i g G 4%
. R AMET F k4L 2004 RBC 46 14
e UL b RE TR ) RBCAE A — M ek, %A
THEAE HER RN H] 2, DL C3bAZ AR PR e k%
AR FAEHER TEPE LA C3b B2 AR A6 IR 24K
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11317 BEALL 0 M e b Re I e =
% Ayub%E " F Skandrani®E " (52K, Wi 4
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NSA R f 4 AAS[FIHREETR P, 37e 7K 2 ho
A3 ON SO R BB BER, 37e KR 30
min UG CIbAEHHA ICAEH . AL
213 T
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W, FAFERIR R 29K, 8 24 AT AR [
B, &R R . dih A RUL B R
RBCAEA—AN 63, i Bivh 4 200 1~ RBC
2L N A A0 E C3b EHAE (C3BRR AT IC 4L
H# (ICRR), C3bRR = (455 14 K& DL E3Ag
FERE TR ) RBC /200) @100% ; ICRR= (454 1
A S UL RSUSIRE BER 1 RBC/200) @100% o
114 SO0 H P 8 SPSS 1210k
PEG T, VPR SE B0 ZH10) LA R SRpe 3507 2%
T (ONE WAY ANOVA ), 4 a] % 5% % ] LSD
( Least Significant Diference Procedure)% i [t
B BT MRAh S8 NS5 7 i 41 2 1) % Y i
Xt 4655 (Paired2samples t2test), A i 215 25
FHH 2 18] R B AL 41371 J5 22 43 B (TW O
WAY CLASSFICATION ANOVA /Un variate ),
w225 K LSD 2 E L #r. 2w B3
PESBL P < 0105 0 bRt Fr A 25 R ILLF 2 ME
? b HER KR 7R

2 g B

211 LA
FI7 = 4 1 o, B el C3bRR FEAIS
(F= 431478 P < 0101). LSDZ & L4 £ W,
)t 014mg/(kgt d)4l C3bRRE: Omg/( kgt d)
M NI, ST 116 mg/(kgt d)4H. 614 mg/
(k¢ d)41%: 0 mg/( kgt d)ZHA 014 mg/( kgt d)
4 C3bRR W # T FF. i FHAEf ICRR W # T
i (F = 801839 P < 0101), i/} 014 mg/( kgt
d)4l ICRR 5 0 mg/(kgt d) 410 %AW B2
5, Wit 116 mg/(kgt )4 614 mg/( kgt d)41
ICRR# 0 mg/( kgt d)ZLAT 014 mg/( kgt d)4l
W15 ETF, B 614 mg/( kgt d)ZH ICRR 4 HAth
3 E ET (B 1),
212 NK

B J 1A 51 /N Bl RBC X NK 41 A i7% 1
FI/EF A 2 ARk (F = 01249 P > 0105). 3
AN 21 5 0 IR 2 (3] RBC X NK 4 M 3 1
R 5E R AW B2 7 (B 2).

P 2 AT /N B RBCX 3 Tk
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Fig 1 The effect of endosulfan on the ratio of C3b rosetting(A) and
mm un e cam p lexes rosetting( B) n vivo
ANE AT A T BRI 2 W AL AT 25 22 5% (P < 0105, LSDZ H LL#R ).
Colmnsw it different leters were significantly different anong groups as revealed by LSD
(Least Significant D ifEren ce Procedure) (P < 01 05).
55 45
a
_ a a gg‘mk
<8 2 a
<2 50 da a He ? 351 T
#Z £
Py E S
Bz gg 30L
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VR 450 22 b
z 2 o 25) I
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20 L 1 1 |
0 0.4 1.6 6.4
40 P ' ™ 16 ; 44 Wi SF#E Endosulfan [mg/(kg-d)]
Wi SF#E Endosulfan [mg/(kg-d)]
3 T
2 NK (Mean? SE)
(Mean? SE) Fig 3 The effect of endosulfan on the T lymphocyte

Fig 2 The effect of endosulfan on the NK cell

activity regulaton by erythrocyte h mice

ANE AT AR 5B 10 5 o P AL ) AT A 25 72 5

(P<a

Colmnsw ih different letterswere significantly d ffrent
anong group s as revealed by LSD
(Least Significant Difference Procedure) (P < 0105).

05 LSDZ H L4 ).

£ 240 Mt G 22 R BRI /E ] (F = 41295 P <
0105). #ifF 0 mg/(kgt d)4H. 014 mg/( kgt d)
1A 116 mg/( kgt d)411H RBCXF T ik (241 i
G RN BT ER AT 22 %, B ST 614 mg/
(kg )21 5H A 3414H Lk, H RBC Xk 41

G Bk BIR 51 25 B (&1 3)

activity regulaton by eryth rocyte n mice
AN A R - BER 06 LA ) A 8 2 22
(P <0105 LSD ZHLILHK ).
Colmnsw it difErent letters were sign ifican tly
different anong groups as reveakd by LSD
(Least Significan tD ifference Procedure) (P < 01 05).

214
BRPH /N ST 20 R AR
G Kl B A 2E DA 7 1R 9 PR B BRI (F =
31079, P < 0105), {i& 1P -1~ (1 3% 1 Bt il P 7
SRS W B, B 116 mg/( kgt d)4L AN
614 mg/( kgt d)41 5 0 mg/( kgt d) 4L 7E K+
PnE e N B, A S AL A R EE R
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(] 4) o it P 290 S SR G BERT B0 1) PR
WA B W (F = 71961, P < 0101), B f¥
014 mg/( kgt )A I 77EVES 0mg/( kg
d) ZHAH LE BH 8 BRAIG (P < 0105), T 7EA% S1 614
mg/( kg d) G T 5, B BT 0mg/
(kgt d)ZHF1 014 mg/(kgt d)ZH (P < 0105), B

116 mg/( k¢t )41 5 0 mg/( ke d) 411 B
I PR s AT 2 S, (B TR 014
mg/( kgt )4l (K 4).
215

NI ZH C3bRR. CRR 5% 1 404
e A W) 25 5 (3L Al RIPE AR IR Dl t=

80
A a 80r g
] _73
T2 70 L E2 0t c
g E R ac -
#HO 8 o Eal Qg 60
‘;fﬁ &g 60 ‘;*E 2 &S a
4= O <
ES ) P Bes: Ml
HZ£d S0 b BE:zZ2
®E S ESE 4l
SE b 2
£5 a0l Eg b
3 § 30 +
30 I I I I 20 L 1 1 1
0 0.4 1.6 6.4 0 0.4 1.6 6.4
RS AE Endosulfan [mg/(kg-d)] BRSHHRAE Endosulfan [mg/(kg-d)]
4 (A) (B) (Mean? SE)
Fig 4 The effect of endosulfan on the activity of erythrocyte natural
adher ng enhance factor(A) and mhibitory factor(B) nm ice
AN A AR RER SR AL ) A 8 2 25 57 (P < 0105, LSDZ T ELAL ).
Colmnsw ith different leters were significantly different anong groups as revealed by LSD
(Least Significant D iferen ce Procedure) (P < 0105).
6.5 FAa
l 10.0 -
B c
2 6.0 |- —
3 b L 2 o0t
=2 < B
g 55| L 82 b
M E g K= sof
x:s c €Itz
222 RS E
® T ES0F RE S8 70 7 X
=] o
b d £ﬁ§§
é 45+ ﬁ =) é 6.0
4.0 1 1 1 1 5.0 1 1 L I
0 5 10 20 0 5 10 20
TS B Endosulfan (ug/ml) S BE Endosulfan (ug/ml)
5 C3b (A) (B) (Mean? SE)

Fig 5 The effect of endosulfan on the ratio of C3b rosetting(A) and mm une camp lexes rosetting( B) in vitro
AN A ARIR T BRI SR BEALI AR 3 75 5 (P < 0105, LSDZ LR ).
Colmnsw ith different leters were significantly different among groups as revealed by LSD

(Least Significant D iferen ce Procedure) (P < 0105).

- 21061, P> 0105 t= 11155 P> 0105), iX i
VTR TN W AE 1% IR BE R X C3bRR A1 ICRR S5
gk WX W, BENLIX A et 75 2 b

KW, BUPHE /N BRUSS ARZT 410 C3bRR B 5 A
(F=311544 P< 0101), £ H LR, i f) 5
Lg/m 4] C3bRR B ZAK T I M2, it 10
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Lg/m 4l C3bRR B AT %555 N 481 5 Lg/
m 4, i/} 20 Lg/m 141 C3bRR W A% T HoAth
3 BTN B AR DA KRR W BT
(F = 451428 P < 0101), Z ELILE KW, it 5
Lg/mZl ICRR 5 %5 71 i 20 18] e A W 35 7
S, 6 10 Lg/m 141 A1 20 Lg/m 141 ICRR M2
TN EAZL A 5 Lg/m 40, AR S+ 20 Lg/
ml4 KRR X# 10 Lg/m 148 2T 5 (KB 5).
40 Lg/ml4l RBC K & & />, TGk if #dL
C3bRR fil ICRR.

300w
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C3b. C4b. C3b, iC4b HoHp LA C3b I S A ) 3
g, CRI1Z C3b 5 IC45i4, IHEWET 1
(3 BII) PR 7 7E 40 i DAF A o H P53t
[MZ 5 M C3b BN €3b C3b/KfRN
C3bja 3 ICH CRIZEMNJJFE(KE D 1 000
&%, 10 R W 4 i A3 % C3b. C3dgrmy o Fil
JIHIR2AA, 1CIEI C3bIFE A M RBC - fiftes,
FIE L B =) 1C3b Rz I A W 40 i, M\
T B EE ICH AR, ABFFE W, BT
Befl /N BT 40 2 C3BRR /D 1M ICRR 9%,
X AIHE R H T CR1ZAEM, C3b & s, #h
I RS2 ARAN RETT 5 BUBOR BEP ) C3b 44, &
T C3bRR [ FFE 1T QR1 &S5 C3bH
fie ELAERG PN AR B, AT F30 ICRR E T,
fiff RBCABEA KPR B ICIThRE, RBCH
P25 e IR gk & PRI
B PF 3 BE A4 40 B B - Na© K 2ATP
BEfl Ca” Mg ATPEEHIfE ], 4 A Ca
B S R R O, TS T
RBC UM [5] 4 DR 45 4 45 01T M P4 40 Na'™ ok
JE 25 MRy, XA A A Na' B TR JEI
AR L U, Na™ /K 2ATP 52 230561 5, 40
A PY Na' 8573 B8 TH v il RBC /K i 2 g
2. AWK, RSN EEFR I 40 Lg/m 121 RBC

KE A XA RS 41 i B Na® /K ATP
R A, RBCAK i 5 3445 ¢ . 75 4k, RBC i
b CRIMI A AW FIE 3K, BUECAE 7 AR 4 %
IYAT, T A AT CR 1% MG 20 32 4 3 1k
B ) RBC/K i i bk A AR ] g5 |
JL - SZAR (093 A S0, AF R 4 ATt CR 1A% i
BCLE 23, AT BT B S 20 R BC a8 4l i Th B
1T B
312
RBCAMY A £ B A7 2 M Ak 5 7 1k
s ThE, 162 5 oAb G2 40 i D RE 38 5.
RBCHE 1951 NK 41 Ml 1) 40 Jd 2 308, 1% 72 K
AEAE NK 415 ¥ 4R 25 45 5 5 At 0 40 e i
RO TN TRy, I HHG Ca” f7E7E . RBC
LT A7 A — Bl NK 4H g 3% 5% [ ¥ ( nawral
killer cell enhancing factor NKEF), f&—Ffi /N7
TR, BRI G0 NK A1 M #5800, 18
PR B AR LR LR 1 L DNA %64y
A TEA AL ARG ol AR T R
J7 X5 0 RBC % it NKEF 5k # ff NKEF 7¢
RBCJIE R I A3 n, i 5 NK 40 fusg ok, H
A AN 2. ARSI 45 0 o, TR P AN
RBCX] NK 4 ffd 244 (1)1 5545 H
AsaZs PV H i, RBC & Tk & 40 I 1435
PEVR TR, ‘el (2 HE A R I T 40 B 47 05 JF
e FLUE A5 40 J BT T RA AR Y. 3
RBCX T ¥k UL 41 Jf0 e 98 K5 B 1 788 40 1 i 07 1)
T R RBCJEE _F 732 40 A ik 40
DIREAH X HT J 23( kmphocyte finctn associated
antigeny LAF23/CD58)5 T4 L1 CD2 4
T AHELAE F, (i TR £ 400 M Grae i B A T 2R
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