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EREMFN PSR EEREE B A MR B ERNHE

KRR (R BARMAH L, b 20003D)

RE  7ER TSR R VRRAY R BB B
MFE 5 MR A B AR 4 Y 3% 55 AR 42 (IS-CHN 5§
ASE-CHN)h, Rzl HantegiiERE, hiEa
MM TG TR R kR R, BIMERERRE,
IFTE 24 h Py HHERSETS . FIIE B Gl AR 1 LR i
F ARG (NS-CHN) {5k, W ERICH DR
R BN 2 T SE A s i R 2

EER3E R, QAW s fAEMEEs R

A=k PR ki ik

RISCTVHR Y, BAILR Rt R R
MRy EZIE A, BUZemt e BfE s e 2
WA IRE, Bz hERRERE®, W
1 dt By T2 B W B, SRIZ M
E MR R R ERE S AR R
XAZE B d 22t R AR RS B3 A Rk i T
kKD, AT B dud AR TS 2 5
RN 2 50, THRESET RINESR RS,
WRZE R P 40 Rl B T 2 ik T T 5 ) 1 7% o
HRER1EH.

7 %

UEERR EERBRATT AR, TR
EZ(PEG 400)H®,

m#F EF% LFENSERE EY K
R A 0 T (IS)HUE K 4 1500-2000 £ ifn %
Bk 42-49d i %;  RPiim W Bt K R R
Pk 5 R I 7 (ASE ) B g A ifn W R ik
B R RS Y R S, T DR Rk
1:6400 RFEXIL; #MEBGER BRRMALTE. Bth

1985 4E 2 A 4 HEES 1985 4E 5 B 11 EM&[E

VSR BAEHSYER, DRERE, 20FREERD.
AR BREE Fait g/ BRRT/HA AN
PRI IOIE Y s B R 47 X ¥,

ChEMPIE L I A SR BTATRT Y, LY 200025)

o, H il F ¥ Tl A aiE 56°C K
30 min X%, ,

i E AM(New) RSk, WAE
#3308/ 2/, ip & 1 % BEIEAY PBS Bk
2ml, 16-20 h j5 ip 5 ml Hanks £} ¥ #i7 J5 1
(HBS), W& FH., HE #& 100w, FiEBEER
B 25ug/ml FIfiTF # 6 u/ml, R 5 RBEEFE T,
BE B fh HR B8 BE 7R 49 4 ml 22 1000 rpm 5 [,
1omin 5% % & HK, WL #5 PBS ik
2 R Mt #, FIEEIE 509 BEEmie
B, tEEqlEs 86.4£5.9%.

I 0%, o &) A 5p 3 3%

1. & IR18-228 WIE % /N, B
R 100-200 4 HA MK B B¥, 5-6 BEH
FUTE, Fvkién HBS #E 15 R g bk, ik
SSEoE alin g

2. BEEFRREHFE NS, ISH
ASE % 1ml, #n#hk 0.1 ml, HBS 0.8 ml f
Neu(2x 10°)&7& 0.1 ml, X B35 4045 5
;) NS-CHN, IS-CHN #1 ASE-CHN # 5=, I
FRERSEMIERK 2 ml, BT 2.5 ml UK R
KR, B d BT 10% /N -1 iF-HBS
i, 754 5%CO, ity 37°C Iz 0.5 h FmA
WLEERR 0.1-30ug/ml, H-FEE ARG,
Wk E ER-RKMP, SEREHRD 45X,
RN REY, MR EREERAESEILE
Rl AR 5 R 4 W,

3. Neu W& ik L5 F o4 Lk
I HF 35 2% 457R ¥ HBS Fl-RIKilR, A&
J& BB 7E %4 HBS P17 v, fhaR sk Bt
ZMFLi HBS H, F§ HBS Bk 2 IR 5T 51
FRUETEAYy: 0 = difhFR I Neu fff5; 2 =difk
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ey 150 > Neu fif 75 4 = DA L&4T 51-100
A~ Neu fif 755 8 = itk Ay 100 1L i Neu
P 5

HFBREMB IR SIS R0 7 5
QL ST, FETSCR I PR A,
J] H=300 750 Hi 7 WA R ATl AL B L%

&= S

mk R ZutE WMER TR B iEE Neu W
HhEREMR W R7E SR 1 ug/ml
(ty ASE-CHN ri1}%: 2-16 h J5, Neu [t & F 2
P O R LR RRIE PR Sy, FEZ5 ¥ F I IR Y

WminiEe g, Mm@ LrNEREROE 1),

1R B & 7 B 7k B &9 vt 1 &6 A /5 Neu
/MR W RERR KRN AR ER 4 h
JE#e#E IS-CHN }x 2 20 b, mt®EfR 0.1 ug/ml
WM R, FHEEKEIET., WEMRKEN
0.2ug/ml iy, 45T RFHEGHEEH, I
HANERL Ky UIFL, Neu fyifi 5 F2E £ 4
2.6; P HMkER RAPE HF, HLEW
B E 0.5-1ug/ml i, K45 RFKH
B IR 6 B, Neu [fT& MRS M EL 4-
5.2y —4 2 HEY AR, AR ELUTH

WRTHRERIAMD & Neu ffE(E 1),

Tab 1. Attachmant of neutrophils on tegument of schistosomes exposed to praziquantel
Cuiture Drug Duration Worms Score of attachment (X +SD)
system (ng/ml) (h) o ? o 2
NS-CHN 1 16 10 6 1.0%+1.7 0
ASE-CHN 1 2 10 6 3.2+1.9 0

4 10 6 4,2+3.6 5,3+3.0
8 10 6 6.2+2.4 3.0£3.0
16 10 6 7.6+1.3 5.7%£2.7
NS-CHN 1 q* 10 6 0 0
IS-CHN 0.1 10 6 0 0
0.2 10 6 2.,6+3.3 0
0.5 10 6 5.2+3.0 1,7+2.0
1 10 6 5.4%+2.8 1,0+1.1
NS-CHN 1 20 10 9 0,2+0.6 0
ASE-CHN 0. 5 5 2.4%3.6 2.0+3.5
0.2 10 6 5.4+3.5 5.31+4.1
1 10 10 8.0 5.6+2.1
NS-CHN 307 2 16 16 0,5+1.2 0.3+0.7
IS-CHN't 16 16 1.1%x1.5 0.5+1.2
IS-CHN 16 16 4,1+2,8 1.8*1.6
NS-CHN 20 26 26 0.4%1.1 0.2+0.8
IS-CHN1i 26 26 3.7%3.3 0.7£1.9
IS-CHN 26 26 5.5+2.5 2.0%+2.5
NS-CHN 18 2 16 16 1.9%+1.7 0.9+1.5
IS-CHN't 16 16 1.5+1.4 1.1£1.5
1S-CHN 16 16 5.3+2.4 2.9+3.3
NS-CHN 20 26 26 1.2%2.1 0.94+2.3
IS-CHN't 26 26 4,8+3.1 1.2+2.1
IS-CHN 26 26 7.9%+0.9 3.3+2.3

“) Worms were exposed to praziquantel for 4 h, then transferred to NS-CHN or IS-CHN system for

another 20 h. ') Without complement.

transferred to different culture system for another 2 to 20 h.

culture systems.

1) Worms were exposed to praziquantel for

§ ) Prazigquantel

4 h, then
was added to the



S0 JUE T Sk R ASE-CHN k%
75 20 h, <" difk#EE Neu [ff & FAFT 40 H
WEWEER 0.1 ug/ml 4] i) 2.4 59 45 1 ug/ml 4
85 @ ik AR A AR AT VE ) I vit WA N e BE
NN AR K, Neu (i & RS IF
MR NCGE 1),

IS 5 ASE ¥} Neu [fi & 89®00  7oidtardk
GNEE 25 B 4 L E% Neu xfuft v B4R 3560 1%
hFMtE LR, RN T IS 1 ASE, [
LERAM, Mgz

i W S 28 nbE B 30 ue/ml £E A 1 Bk
4h, X 5% F IS-CHN 5 ASE-CHN th, Jf
FHeFE 16-20 h 0 &R, AW EM1h
E’ch'ﬂaf?uiliié?f%:%ﬁ, B4y A2 ik
HEWRRWE; B BREE, KPR ERE
IR Bk g RE sk @20k i
B, H L fHDEgk K& Neu {35, ZWIER
1hiEm e d, OBHMERREFRERE,
/DR Neu i, 5 BTFHLERR B 4 h

f= % 7 IS-CHN i ASE-CHN j, & & %
HH ST ER ER, A AN KRN
Neu ffiE (] 1 A, RHEKRE2), 2 Hpk#
AL i, Neu 5 IRE D,
% B FEMLEERT 1 ug/ml ¥y IS-CHN

Tab 2, Effect of praziquantel on worm activity.
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i, ASE-CHN i Jud, x5 ol 1d) iz 350™
&, fAh Neu [l fh, H K H4H5 HEAR
B, P dRE TR EHIR E, H AEREN
Neu [ff& FIRHEIT Rk %,

MW ¢, 5 h £Z0kHE B 30 ug/ml {F A
1-4 h 5% B NS-CHN 1 £ 16-20 h, 4>
SN ZRERERBIKRE, o HUERR
RENKERSE, BRIFRREH: PEH
g LA — Neu (5, 4 B 835 FES
M R 1 ug/ml g NS-CHN /b 16-20h, i1
hEZHEH, AHEMEENHTLELRN
ik (B 1B, WERIE2), AHE KR,
BRDBSNRILA Neu fitg, 9 R7F FE EK
J% 5, {BAR/DF Neu [ff#,

Neu Mt EBRRBERNRE &
NS-CHN 1, [0 1 &2 0E AR 0.2-1 ug/ml {E
MedhjE, SR E A B R H. 48hF,
1 ug/ml éﬂ?ﬁ 35-45%M %, IS BT, &
MW ot 72 ASE-CHN % 3% 24 h, J o EEfR
lug/ml 28 B F 25-35% 1 . ST,
HAa 205 MRyxt B 48 75 557 48 h 5
1pg/ml ARy 4 3B4E 12, HE 2@ RIFH
W 1/3-1/2 e, W E&ﬁﬁ“& 335 5
(% 2).

- ) no motor activity; ) very feeble motion in oral

sucker or the posterior end; + )slight motor activity without peristaltic movement; + +) moderate
activity with peristaltic movement; + + + ) normal activity of the worm, the acetabulum adhering to the dish

Culture  Drug Worms Worm activity after 24 h Worm activity after 48 h
system  (ug/ml) ~ * + + + + 4+ + - + + + + + + +
NS-CHN 0 2047 20 10 10
209 20 10 10
0.1 10 3 7 1 6 3
10 10 2 5 3
0.2 10 10 1 9
10 10 1 9
1 20 20 9 11
20 20 7 13
ASE-CHN o0 20 20 10 10
20 20 10 10
0.1 10 3 7 4 6
10 4 6 3 7
0.2 10 10 6 4
10 10 5 5
1 20 7 13 20
20 5 15 20
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&R Neu [ 2 89 M@ (60 sk 220w
BH 30 ug/ml 1z Al 4 h [543 5% ¥ NS-CHN|
IS-CHN = F #h k& g IS-CHN th:3%: 20 h,
Neu [} F h (R R R ETE 5 L) IS-CHN 41
%, TiMAR IS-CHN @A BIRE, B
3% NS-CHN 41/ A& (K 1), 351 W hEss
7ESMEEER 1 ug/ml iy B3R 3 s R,
FHFI3Es 2h FEN, &AM Neu 5 R
5 EAKHEFGELD),

SUWERSTENEEMR BB E &S
SFE Neu B3R HUR 4 W h R #hik 4-5
wk /N, —iK ig WLHERN, 45 25/5 1-6h BX
i, 4y BEE7: T NS-CHN 5 IS-CHN r, 3%
7 20 h {82, 45, RRE /PR—IK ig b
AW 100 mg/kg 5 1-6 h B di k3¢ F IS-CHN s
A, Neu [ T g R B BT 5 BE 25 25 I i)
B ZE T n, BRSO 4R4h, B4R NS-CHN
AN A BAR AE R 3 ), MEEEMEKFEYNE
300 mg/kg, #5255 1-6 h AL di 3% 3 F IS-CHN
ik, JERDESN, BEFEMEOKTIAR

Neu fft#, H ¥4 8 NS-CHN fHR X B AR
&k 3),
Tab 3.

PHEEME Wb A Al
1 pg/ml {fy NS-CHN il 2h f7, o'y thif
Biik. B BA(E 2 A W4 RIE 3 )k H K
B BB AR EIAE S B A i M TR R, R4
ERE, FHEBERYER. Q@ HEENRFER
2, HaEEs20h, NEK TR IERY R
BV % WA 2B, HAKRE 3) B/ I
B S —b RS, BV, @ RIRE 3
AL TR S 7E & EE R 1 ue/ml i IS-CHN
w ASE-CHN %% 2-20 h, sz BRER
K51 NS-CHN (¥ 8, H k&R m Mk,
A, B, IR EEIRMIENR: &
Bk ER R EMIERE, BISIHEIMNA.
TS, XK ENEWE L, HEZH
B2, oo htkEE WA Neu il & (& 2 C-H,
AR 3 ), Mm%k R0 EERT 30 ug/ml {f/H
4h 7R E NS-CHNi 7 20 h J7, R I Hh
REMNEFFRREKRE, BFRNIREHD
Bilk . TEIRHTER B RE 3 A, JLE I i R
B 2), sk AR, B 5T ER/E,
B hkEMAEHZHE(E 3B, I f A
2). FE¥h i IS-CHN 5 ASE-CHN i,

Attachment of neutrophils on tegument of schistosomes perfused out from infected mice

after treatment of praziquantel and transferred to culture system in vitro

Culture Drug Duration Score of attachment (X +SD)
system (mg/kg) h) 1047 102
NS-CHN 100 1 0.6+£1.4 0
2 1.4%£1.6 0.4+0.8
4 0.6t 1.4 2.4 2.8
6 1,2%2,7 1.,0+1.7
IS-CHN 1 4,21+4.0 2,2%3.3
2 3.6+3.9 2.2%2.7
4 5.4+2.8 3.4£3.5
6 7.2%2.5 3.8+3.7
NS-CHN 300 1 0 0
2 0.4%1.3 0.6+1.4
4 1.4%+1.7 0.8+1.4
6 2.4+2.1 1.0+1.4
IS-CHN 1 8.0 3.4+2.1
2 8.0 3.2+2.9
4 7.2%1.7 4,4+2,6
6 8 4.0%£2.3

.0
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Attachment of mouse neutrophils in vitro on praziquantel-damaged

surface of adult Schistosoma japonicum in the presence of immune

sera

XIAO Shu-hua, GUO Hui-fang,

XUE Hai-chou,

QIU Li-shu

(Inst Parasitic Diseases, China National Centre for Preventive Medicine!, Shanghai 200025)

ZHANG Rong-quan

(Measurement Centre of Shanghai Public Health Bureau, Shanghai 200031)

ABSTRACT Attachment of mouse neutro-
phils (Neu) in vitro on praziquantel-
damaged surface of adult Schistosoma
japoncium in the presence of 3 culture

systems (NS-CHN, IS-CHN or ASE-CHN),
consisting of 1) normal rabbit serum
(NS), infected rabbit serum (IS) or rabbit
antisera to freeze-thawed tegument exudates
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of adult worms (ASE): 2) glycogen-
activated mouse peritoneal Neu (N); 3)
guinea pig serum served as complement (C)
and 4) Hanks’ balanced salt solution (H).
were studied. When male and female worms
were maintained in ISS-CHN or ASE-CHN
containing praziquantel | pg/ml for 2-20 h,
or the worms were exposed to the drug 30
ug/ml for 4 h then transferred to the
culture system, Neu adhered to the damaged
surface of the worms were seen. The attach-
ment of Neu accentuated the tegument in-
jury and resulted in worm death within

24 h. If immune serum was replaced by
normal rabbit serum, no such phenomenon
was seen. These results were confirmed by
scanning electron microscopy.

KEY WORDS praziquantel; Schistosoma
japonicum; immune sera: neutrophils;
scanning electron microscopy
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EiR 2 Plate 2

Fig 1. Attachment of neutrophils (Neu) on o' schistosomes exposed to praziquantel. A.)
worm exposed to praziquantel ] pg/ml in ASE-CHN for 20 h, showing damaged tegument
covered with membrane-like material containing numerous Neu, X 400; B) worm exposed to °
praziquantel 1 pg/ml in NS-CHN for 20 h, showing numerous large vesicles along the

tegument, X 400.

(See p 167)

Fig 3. Schistosomes exposed to praziquantel
30 ug/ml for 4 h, then transferred to different
culture systems for 20 h. A) ¢ worm maintained
in NS-CHN, showing numerous vesicles along
the tegument, X 1500; B) 2 worm maintained
in NS-CHN, showing apparent recovery of worm
tegument. X 4500; C) o worm maintained in
IS-CHN, showing numerous vesicles and Neu on
damaged tegument, x 71050.

(See p 168,169)
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Fig 2. Schistosomes exposed to praziquantel 71 ug/ml for 2-20 h. A) &' worm maintained in
NS-CHN for 2 h. showing mild swelling and fusion of tegument ridges. and deformation of
sensory structure, % 3000; B) &' worm maintained in NS-CHN for 2 0 h, showing hole-like appearance
in tegument surface, swelling and deformation of sensory structure, Xx4500; C)2Q worm maintained
in IS-CHN for 2 h, showing attachment of numerous Neu on damaged tegument x750; D) &' worm
maintained in ASE-CHN for 2 h, showing Neu adhered to damaged tegument, x 3000; E) § worm
maintained in IS-CHN for 20 h, showing Neu adhered to posterior part of the worm, x 705; F) &
worm maintained in ASE-CHN for 20 h,showing swelling of ridges and network-like appearance of worm
surface, X 300; G) ' worm maintained in ASE-CHN for 20 h, showing extensive peeling of worm
tegument, X 1500; H) & worm maintained in ASE-CHN for 20h, showing replacement of tegument
structure by granular and mass materials, X750,

(See p 168)



