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Relationship betwezn the efficacy of meben—
dazole and immunc level of miee infected with
secondary cysts of Fchinococcus granulosus

FENG Jian—-Jun, XIAOQ Shu—Hua (/nstitute of
Parasitic Diseases, Chinese Academy of Prevenrive
Medicine', Shanghai 200025, China)

ABSTRACT The proliferative response of lym—
phocytes to Con A and enzyme—linked absorbent as-
say were used to determine the levels of cellular and
humoral immunity of mice infected with ip 2000
protoscolices of Echinocuceus granulosws for 2, 4 or 8
months and treated twice with ip BCG 0.2 mg /" mouse
at an interval of 10 4, or with ip cyclophosphamide
(Cy) 10 mg ./ (kg - d) % 5d. The results showed that
the immune levels of the host were stimulated by
BCG, but depressed by Cy significantly. When the
mice were itreated with ip mebendazole {(Meh) 25
mg . (kg * d) = 10 d in combination with ip BCG 0.2
mg / mouse on d 3 before Meb trcatment and ond 7
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after the beginning of Meb treatment, or with ip Cy 10
mgs (kg - d) = 5 d before Meb treatment, the inhi
bition rates of cyst weight and the alterations of
germinal layers induced by the drugs were similar to
those of corresponding groups treated with Meb
alone. Cy also exhibited an apparent effect on mice in-
fected with protoscolices for 2 months. Even so, no
apparent syncrgetic effect was seen after combined
treatment with Cy and Meb. The results suggest that
the effect of Meb on secondary cysts of E
granuloswes was not affected by the host immune level

KEY WORDS echinococcosis / drug therapy; me—
bendazole / therapeutic use; BCG vaccine /
therapeutic use; cyclophosphamide / therapeutic use;
cellular immunity; antibody formation

WME B EEREL T 28 AN, ig
HEM 25 mg/ (kg - d) % 10d, HFFra8arad iy
Bd7T&ip l KENH 0.2 mg /7 B, BIETRET ip 3
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F AW (BCG)Af 3 15 SR 2 B BiER 5%
B (metacestodes of Echinococcus multi—
locularis) B A7 S R B 3 4E T, 30 %) i 2k o) 8
{cysts) 4 & 7 3F i 3R HE 3K 5K M (meben—
dazole, Meb)id /| [, i 2t 04 % 4= & 2 M #3535
AR T8 £ BB KT R m HT 3 Mceb i Hiek
iR fE B, Bk, T8 H 4% 8 KR
Meb 7140 B BRSSO R me, ) oot g
IFAEMIRFHHA—ENEL. FXE
A BCG Tl ¥ B% 8§t B¢ (cyclophosphamide,
Cy)ar e iB B8 £ LK TRIFHR T, R
Meb 3 7] B8 & 1 40 % 9 =R 8 $ (sccondary
cysts)HIEA.

MATERIALS AND NMETHODS

41 oy B 2R w4 1 3k 9 (protoscolex), H ¥
I A AT AR B TS L, HDAAR 5
B 4R R F)ER 2 ST R SRR B P o R
LR, WATTHEARTEST 500
U/ ml FIPEEREE B0.25 ug/ml 7, 4CH
e, WA AR, B IR T HIER
(HBSS)ME MR IF 3L 4 S—8 Y, &% -0 K|
IR L ¥ AL 95% LA L, Baf T LA R .

Meb iy L E G TIPSR, ME
oK. i, WICHER. rLE S0 MFRO
BEEE ] R BE R 2.5 mg / mt MISL{EF. Cy
Y Sigma 7= &, BCG b TAE# L1 4 ¥
BB, WA MR ERKNLHER
K EH U 1 mg/ ml PSR, PHK AR n
B AP EP R LR EOIR AT, ik
4135 BE % 37 MBq / m|, B g4 £ A £ 95 % LY
Lt; JJE# A(Con A)HIARHE — ek Sigma /™
&

$ NIH /R, % 21 + SD1g, #fLE
WRAYE 2, 4 £847H, ABCGHCy &
3 Meb 547, Meb F[E K 25mg / (kg + d) x
10d, ZESFRFHENT 3d Far e d 7, ®elip
BCG 0.2 mg, SRAEF MR 5d & ip Cy 10
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mg#(kg+d) x 5d, %R EALER
Mcb, BCG HI Cy 3§47 4.

BRKFRHAME B 2, 47 E4A
HI/NRE BCG & Cy ¥ g, A 40 M
3 A 1 T 0 A R SR R O B A R /) B4 A
e RE R HE S K
1 wEHRYEidRE LIRS
A, WU R A R A A LR B
Posh#Ex, B ST=1fm Con A KiFMIMELH
MHI -2 epm / K1l Con A F3F M E 408
9 FH cpm.

2 IR 40 B U BSR40 % R L O R AT,
AEPE & RN R TR, £ 1500 xg
B> 10 min 5, i 50 mmol / L BREE-TREE S
PERMEPH IO BEEZFRL K E R 10
ug/ml, BEETEELE 0L, AEH
W5 00 SR UL AT IS &, IRYH
A T, iR E R REC LTS
FHEE M (S FL PN EER TFHET 3 EHR
Bt 5 ) A RRAE.

tidocd: AT Flg

1 BEWHEE DETHERE 2 A8
&, BUBL T amp ek 3, FE, H53H
HMLE, P AAR L BRI BE
MEE=(THATHBEET-HTHTHE
)/ HEATHRE =< 100%.

2 HYVERE FHTRERHREHRE
2H A, B4R, BHEBEIN TR R, BE
T 10 % PR IR, ERER 7 um KA
B A, HERG, AXA¥EHAEHANR
£ 25-30 41, MBEREZHMEE, T
FUIdRHEICsr: 04y R EBXHR, £ R4 KL
MW 24 EREEME, WK 40 AR
N Mo M, BiRATERE; 8 A AR
B, EEEAHIE.

RESULTS

BCG #0 Cy *f 8 3t/ FR 4R MR 5 @ Fn fR 7
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G KRR

AR R TR i 8] /) BUAE ip BCG 0.2 mg /
Bl 10d J5, B8 Con A U500 40 M4k &
Eg, K SIEMHBAR, &5 ke
W B4 R B (Tab 1)

B R E A AR NR, ip Cy 10 mg / (kg -
d)F, B Con A T M40 a4 A
CH, A SIESRMET Y BE, N THiniEs
FEt B0 R ZE 44 A {R(Tab 1).

Tab 1. Imfluence of ip BCG 0.2 mg ./ mouse or
cyclophosphamide (Cy) 10 mg {kg+ d) x 5 d om
proliferative response of spleen lymphocytes to Con A
sad antihody level inm mice iInfected wich 2000
protoscolices of Echinococcus granulosus 10 4 after

administiration of the druga. x * SD. """P<DO1
vs comtrol. :

Months after Drug s Stimulation index Antibody

infection of proliferative titre
response to Con A
- 12 1211+ 206 1:100
2 BCG 9 2031637 1:400
Cy 10 41.4L74"" 1:50
- 10 433+16.7 1:200
4 BCG 9 899x10.0"" 1:400
Cy I 254 4.1 1:100
. - 12 173xz1.9 1:800
8 BCG 10 49.8xB7T"" L:1600
Cy 12 15110 1:200

Stimulation index = Mean ¢pm of spleen lymphocyies
cultivated with Con A/ Mean cpm of spleen
lymphocytes cultivated alone.

T

1 EEMTA J§ Meb 43 BCG AT
B 2 4 AR, Meb IS H
WITANTFHREEHRE T, BAHE T
(P <0.05), 5 BCG HIrM/ AR, XT55
REARSBEANIE, AEJFRRF
(P>0.05). INRF L8 AHKITE, Meb &
MG/ AN T HREHY, A5 RER
HBxH, BEEWHEMNRRE 21.9%
23.3%. B F BCG AWM TFH BT S RBEM
1.

B 2 -~ HB/NEUR Meb #il Cy s
AR, BT HiE T B E
BER, AHNHARKTHEEP<0.01), EHE
I 43 FR 79.1%, 69.6% Fl 87.2%. FH/h
BTFRBg 4 MHWRT, Meb A5 5HFRTE
MFHRELHBES, A8 RENR RE
(P<0.01), CYEMVYHBESHRALXR Y
ER. DB TRRE 8-TH#RTE, Meb 4
MEFRTENBRIPHEHENY, LTHESR
HEWNHEXHBER, Cy AMTHEEN
53t EARHEA (Tab 2).

Tab 2. Effects of mebendazole (Meb) 25 mg / kg - d} %
10 d i combination witk ip BCG or Cy on mice at dif-
ferent times after infectlon with 2000 protoscolices of

Echinococeus granuwfoswr. x t SD. "P>00S
vs group treated with Meb alone.
Months after Drug n Cyst wt Inhibition
infection {mg) rate (%)
- - 13 361236 -
Meb - 14 44140 R7.8
- BCG 15 2491267 310
Meb BCG 14 48+28° 867
2 — - 14 483 +301 -
Meb - 15 108tRY 79.1
- Cy 13 1471153 65.6
Meb Cy 12 63x92 B7.2

- - 19 2205+ 1418 -
Mcb - 16 782+ 546 64.5
— BCG 15 1788+ 1347 18.9

Mcb BCG 13 7861 8%6 64.4
4 - - 17 29221 2878 - -
Meb - 17 407x 250 B6.1

— Cy 10 2377+2820 18.7
Meb Cy 16 5231507 82.1

- - 13 453212943 -
Meb - 16 353812430 21.9
— BCG 17 471512351 -
Meb BCG 21 74+ 1997 233
8 - - 16 535214638 -
Meb — 20 436513137 18.4
— Cy 15 5268 + 2400 -
Mcb Cy 13 413413164 228

BCG 0.2 mg/ mouss was given on d 3 before Meb
treatment and d 7 after the start of Meb medication.
Cy was ip 10 mg (kg * d) = 5 d belore the start of
Meb medication.
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2 HRREERMERBHNASRE T W
Rl 2-8 A A5 B /) B3 P9 0 S 8 B ER
Y 48 N HETEAREMPHRENRE &
167 NMAE S, FHIicH N 0.4, £ RBHMIE
#(Fig 1 A).

R 2 ~HA /MBS R Meb 5 Meb +
BCG &3 H 40k bk i 4 2 2 Bk
HFHAL, AR HE, R OR
Ry AR 4k (Fig 1 B), 8251 BCG e, M4
BBWA R AR EZEETE. ML EAERHRE
Fic4r, B Meb 14 IEITEAM A, B
2B, EFE TN ESARN BCG HA
(P<001)Tab 3). % E 2 MH, 44 %
EERAARFRENME, BK BCG 4,
Ha @AW THica{nsaEi, BaTma
(P<0.01)(Tab 3). &% 4 MANDETIHE
Yo H RPN EE 0, Mceb RS HBIFHNRE
R AEETH, BCCANELE TS
o, (LR R (Fig | C). FnY, &3
BITAMNE R ZZRIDHS Meb HNMA I,
{5 T BCG A RAP <0.01)(Tab 3). &
B 2 TH, Meb A& HBITARANLEERRE
PEHSEHEFIFIE, BHTHEHHEHG, B
T3 (P <0.01)(Tab 3), T BCG HMM
EETER EE 8 MANDEERERE,
Meb HF1 437 AR 4 2 2 8 F s MR E
HTEFig 1D), SIFHRTHNEERF RS
AR HER(Fg 1 E), “HNZFHRICH
IRl L fHE B EAMNIER
(P<001)Tab 3). GG 2 ~A, LR A
MEREZZIHNEE RV EME, BT
T XHBHEP<001)Tab 3). B 8 ~HB
AB, BH BCG T, FEHRHEXKEREK 2 T
Ak, ®REHE L EHHEA(Tadb 3).

B 2-8 HE/HE %4 Meb 5% Meb+Cy
MIEIT NSRS Ligfth(Fig 1 B,D,F,G).
fEEd 2 MPHM/OESRAR Cy #BY7, BAE
ZRFHESREAFg 1 H), BHRAHTEHCH
5 Meb A& IB T HME. B 4 MHB
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ABER Cy R KH, RNEZREERER,
ZHTEHICH-BRESHTXHE, H5 Meb
Al Meb+Cy A ZEHHERE, B 2 THABEN
PR IEH. RS 8 MHM/NEEA Cy BEA
WH, RLBHYERZEHFWBER(Tab 3).
Tab 3. Histological changes appeared in germinal layers
of hydatid cysts harboured in Infected milce treated with
g Meb 25 (mg / kg « 4} x 10 @ In combination with Ip
BCGorCy.x * SD. " P>0.05 vs gronp treated with
Meb alone,

Menths after Drug n
infection

Score of histological changes
in germinal lavers after the
end of medication

1d 60 d
- - W6 04203 0.5+08
Meb - 28 51132 jst20
- BCG 32 19x16 09t12
Meb BCG 30 48+21° 319117
2 - - 25 05104 04106
Meb - 28 59%38 38x21.
- Cy 30 48130 47127
Meb Cy 32 644313 52+3%°
- - 3 04105 0.5t 056
Meb — 3 45£240 38X 1.7
- BCG 29 10zx14 06104
Meb BCG 28 4.9+21° 4127
4 - - 27 04105 0.5+06
Meb — 28 485t26 33x21
— Cy 25 2018 0.7£0.8
Mep Cy 30 5531 39+19
- — 28 04x03 04104
Meb — 32 45x1] 1.0 1.0
- BCG 31 0509 03204
Meb BCG 30 49120 0907
3 - - M 05104 0.4 05
Meb — 28 46122 1.1£1.2
- Cy 31 07038 0503
Meb Cy 27 49%31° 08107

BCG 0.2 mg / mouse was given on d 3 before Mch
trcatment and d 7 after the start of Meb medication.
Cy was ip 10 mg 7/ (kg * d) % 5 d before the start of
Meb medication. Each section was scen under 1 x 1
mm? with 10 x 46 fold megnification

DISCUSSION

ERE P NRBRANHERWE 2-8 A,
Mgk PB4 BCG 5% Cy R ims, H
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% Meb M7 B R, H#R Meb 14
SRR B 0 I RO B T TR E SRR T, X
S PR BCG fH 3 Meb FXIER ¥ M0 IF
BENAN. XHERAEIFERE W6
£, BB PERY Rl A RN, B
R T 40 A A Y S B (ectocyst), X 2MEE RS P {1
S0 B BRER B 1Y S 0 A R 4 R A, HR AT
mMERELC AR EEEREMIEER,
AT 58 7 B o B2 40 BRFU R YT R LU A
BRE25R/RS, THERSRE TS THES
W, TRV R R s M@, X
P W F5AE AY BE{E 78 3 A0 40 AT ER R v
FERERGEREHEMMES SRR,
FILE R E ], Meb X BB EI KA
BUT R RPN HENE, RFpERHER
meEfa) &, 1A Eaprr R A, BEIE, M
T A RR W R, 0ayieR et
B4 & N B LA BT BRI RIFE ), S 2hintE
HE, RENEZMERNERARS TER
IR
BT @ E 0 AT Meb BFFX
XHARER, B, S SRk mita

S e et s gt Sl St bl At Mt St g St bt IR SRk Pl SO o PO Pt Pt s ot
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AT A B RS NR B EE MKN-28 85587 {1ER

FRER. SREML. 3k A, LA, REBCPERFR DGR, L 200031, $E)

Therapeutic effcets of 9 antitumor drugs on
stomach adenocarcinoma (MEKN—28) in nude
mice

CHEN Ling—Ji, ZHANG Su—Yin, ZHANG Zhouy,
SHU Yu—Hua, ZHANG Jia~Liuw(Shanghai Institute
of Materia Medica, Chinese Academy of Sciences,
Shanghai 200031, China)

ABSTRACT Therapeutic effects of 9 antitumor
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drugs were studied on nude mice inoculated with
transplanted human stomach tumor (MEKN-28).
When cisplatin, cyclophosphamide, chlormethine,
5—Nuorouracil or mitomycin C was given ip to nude
mice bearing MKN—28 at respective dose of 3, 100,
40, 80 and 2 mg / kg once weekly for 3 wk, the tumor
inhibition rates of the former 3 drugs were over 80%,
while the later 2 were 70—77% . Cytarabine 200
mg / kg twice or thrice weekly for 3 wk gave an inhibi-
tion rates of 68—72% . Hydroxycamptothecin 20
mg # kg twice weckly for 3 wk showed a better
therapeutic effect than that given at 40 mg/ kg once
weekly for 3 wk, the tumaor inhibition rates were 65
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