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Antitumor Activities of Polysaccharides fractionized from
Zoogloea sp. Against Meth A Cells
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Abstract

The antitumor activities of the cell bound polysaccharide(CBP), water soluble polysaccharide(WSP) and sulfated
polysaccharide(SP) of Zoogloea sp. were observed. The results obtained were as follows : 1) The CBP, WSP, and SP
showed cytotoxic effect on the Meth A cells in vitro, however, the effect of CBP and WSP was more ten-fold greater
than that of SP. 2) When CBP, WSP, and SP was inoculated into the peritoneal cavity of the Meth A cells transplan-
ted mice, the average survival days tended to prolonged slightly as compared with the control. 3) When Meth A
cells were transplanted subcutaneously into the back side of mice, and then CBP, WSP, and SP was inoculated into
the peritoneal cavity of mice, the tumor growth inhibition ratio was 46.9% for WSP, 40.4% for CBP, and 16.2%
for SP. 4) The phagocytic activity of peritoneal macrophages elicited with CBP, WSP, and SP was significantly increa-
sed than that of control. 5) The production of nitric oxide in the peritoneal macrophages stimulated with CBP, WSP,
SP, and LPS aloneo was not increased than that of control. The production of nitric oxide in the peritoneal macropha-
ges stimulated with IFN-r and CBP, IFN-r and WSP, and IFN-r and SP was significantly increased than that of control,
but in the csae of stimulated with I[FN-r and WSP was increased 50% for CBP and SP.

These results suggest that the CBP, WSP and SP of Zoogloea sp. showed direct cytotoxic effect and tumor growth

inhibition on Meth A cells in vitro and in vivo, and induced nitric oxide production of activated macrophages. -
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Table 1. Effect of polysaccharide produced by Zoogloea sp. on viability test of Meth A cells by trypan blue stain me-

thod
Number of Meth A cells(X10*/ml)
0 24hr 48hr 72hr 96hr
alive 10.0 30.3%£2.2 66.7+1.9 95.2+29 87.4+2.6
Control dead 0.0 1.3+0.7 4.5+1.0 9.5+1.5 23.4+2.3
total 10.0 31.6+1.4 71.2+1.4 104.7+2.2 110.8+2.5
CBP* alive 10.0 30.5+£4.3 29.2+6.6 16.8+2.0 9.3+£0.8*
dead 10.0 1.5+0.9 7.5+1.5 28.8£1.9 26.213.1
10pg/ml
total 10.0 32.0+£2.6 36.7+4.1 45.4+£2.0 35.5£2.0*
CBP alive 10.0 255+1.3 23.2+3.4 9.7+2.1 6.0+£1.8*
dead 0.0 2.0£0.5 6.0+1.3 22,7+3.3 25.5+0.9
50pg/ml
total 10.0 27.5+09 29.2+2.4 32.4+2.7 31.5+1.4*
CBP alive 10.0 10.2+1.3 7.8+1.0 40+1.0 3.2+0.3%
; dead 0.0 8.0+1.8 8.2+1.8 12.8+1.6 8.3£0.8
100pg/ml
total 10.0 18.2+1.6 16.0+2.4 16.8+1.3 11.5+0.6*
WSP* alive 10.0 25.5%+1.3 24.7+1.3 8.0£2.0 6.8+0.8*
dead 0.0 1.3+0.6 5.7+1.8 12.7+2.1 21.8+£2.4
10pg/ml
total 10.0 26.8+2.0 30.4+1.6 20.7£2.1 28.6+1.6~
WSP* alive 10.0 21.0+2.2 11.0£1.0 58+1.2 5.7+0.8*
dead 0.0 1.7+0.6 6.8+£0.6 8.7+2.1 11.3+1.3
50ug/ml
total 10.0 227+t1.4 17.8+0.8 14.5+1.7 17.0£1.1*
WSP alive 10.0 4.3+£1.0 2.0+£0.5 1.5+0.0 1.0+0.5*
dead 0.0 5.5+0.9 9.5+1.3 10.2+0.8 7.7+1.3
100ug/ml
total 10.0 9.8+1.0 11.5+0.9 11.7+0.4 8.7£0.9*
Sp* alive 10.0 19.0+1.1 59.1+£1.5 88.0+£2.2 85.3£3.6
dead 0.0 0.9+0.4 1.7£0.5 7.3+0.9 27.4+1.7
10pg/ml
total 10.0 19.9+0.8 60.8£1.0 95.3£1.6 112.7+£2.7
sp alive 10.0 18.6+0.5 53.8+1.1 86.2+1.8 83.8+4.3
. dead 0.0 0.8+0.4 1.4+04 6.5+0.4 27.1+£2.8
50pg/ml
total 10.0 19.4+0.5 55.2+0.8 92.7+1.1 1109435
sp alive 10.0 16.3+£0.9 449+3.5 68.4+£2.7 71.0£4.3%
dead 0.0 0.4+0.2 1.3+0.3 7.0+0.8 23.7+4.0
100ug/ml
total 10.0 16.7+0.6 46.2+1.9 75.4+t1.8 94.7+4.2%

* . CBP; cell bounded polysaccharide,
WSP ; water-soluble polysaccharide,
SP ; sulfated polysaccharide.

** | Significantly different from the control with p {0.01
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Table 2. Antitumor activities against Meth A cells of cell-bounded polysaccharide(CBP), water soluble polysaccharide
(WSP), and sulfated-polysaccharide(SP) from the Zoogloea sp.

Stimulants Dose(10days) Tumor weight Inhibition ratio N?' of
(%) animals
Meth A - 6.18+2.2 0.0 11
MethA +CBP 100pg/ml 3.69£1.9** 40.38** 14
MethA +WSP 100ug/ml 3.28+2.1%* 46.9** 11
MethA+SP 100ug/ml 5.18+2.7 16.2 13

* ; Data represent weight of solid tumor, mean+S.D. in each group.

** | Significantly different from the control with p{0.01.

Meth A AZT HEF FIURT we2olA F48
49 HF FA= 6.18gH vidte, Meth A AIE A
% ¥ CBP 100pg/mlE FoAg vpeaToM FE7 3
T FAE 3.69g0 2 HETAN Kok EX3) Tade F
F54 AA &L 40.38% 0|20, Meth A HE HF F
WSP 100ug/mlE 103 £ vly- 20N F4o H7F
EAle 3.28g02 t2 TN Hop A3 padte 24
FAGA &L 46.9%010 o, Meth A HE HF ¥ P
100ug/mlE Foig neaFoA 2] HE FA=
5.18g0.2 WAE Hoe Zistgen FYZAd4ee
16.2% 2 fzF% fo4 e zAole fddch olz2A
Zoogloea sp.2] CBPU WSPE 100ug/ml Fo2 Aol
NE 2454 JAsdod, SPE 100ug/ml Fo2E
FFFH0l AAHA gag & 7 U oL 2

& Shirasugi 5'V°| Elsinoe leucospiolAl ¥2]3 thd&F

7} dFAdel 3ltke B3, Kishida $°] Volvariella
volvacea®} TAIZ ¥ EE)§ FFH7} S. 1804 Ee 9
& 2YZAL dAEe Aoz Bud Ao v 529
Mycoplasma hominis BH90] S. 180 MZEd & FYZ4
& GAADYE Bs, & 527 Y Mycoplasma fermentans
g4lo] 5, 180 MZo 9 F4FAE AN &
19} e Aotk

3. Zoogloea sp. TF2F HF ohe29] wAAS WE !
Meth A A E HZ 2 Zoogloes sp. HBF HF F vp-f29]
u g7 s Hahe E 33 gk

vh$-20 Zoogloea sp.2 RH ¥ TFHR< CBP,
WSP, SP 100pg/ml¥ B2 HE% 304 ¥ & vl¢
Zo] ¥BAAFE 2T Ko Fhehe APy #9
3 ol Ao, Meth A MEE HEF 309 ¥ 1}
29 HAAFE 2T 2o FA5A F7hEAE EF,

Table 3. Spleen index of the mice inoculated with Meth A cell, CBP, WSP and SP from tha Zoogloea sp.

Body weight(g)*

Spleen weight(g)* Spleen index

Control 245+1.82
CBP100ug/m] 25.3+1.02
WSP100yg/ml 25.1+1.53
SP100ug/ml 24.9+0.97
Meth AX10%/ml 24.7+1.34
CBP+Meth A 28.9+1.99
WSP+Meth A 30.0+1.91
SP+Meth A 31.9+1.47

0.15+0.02 0.783
0.17+0.07 0.820
0.17+0.05 0.823
0.16+0.08 0.802
0.22+0.13 0.854**
0.22+0.13 0.873%*
0.23+£0.09 0.876**
0.24+0.06 0.867**

* 5 Data represent mean+S.D. of 10 mice each group.

** ; Significantly different from the control with p (0.05.
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Table 4. Phagocytic rate of mouse peritoneal macrophages stimulated with CBP, WSP, and SP purified from Zoogloea sp.

Hour after stimulation

Stimulants

1 2 3 4
Control 27.3+2.5* 35.7+1.9 42.4+1.1 48.8+2.1
CBP 33.9+1.8 50.8+2.8** 67.9+£2.0** 73.7+2.6**
WSP 29.4+2.3 58.6+1.8** 68.7£2.4*%* 77.4+3.0%*
SP 30.21£27 53.1+2.6** 58.9+3.2%* 69.6+2.3**

* ; Data represent mean+S.D. of 10 mice each group.

* } Significantly different from the control with p < 0.01.

Table 5. Effect of CBP, WSP and SP of Zoogloea sp. on the survival days of BALB/c mice intraperitoneally inoculated

with Meth A cells

) Number of Average survival Number
Samples Dose/Times .
Tumor cells days of mice
CBP 100pg/ml/10 - 44431 10
WSP 100pg/ml/10 - 41424 10
Sp 100ug/ml/10 - 46+1.9 10
Meth A - 1X10%/ml 23427 10
Meth" A+CBP 100pg/ml/10 1X10°%/ml 27439 10
Meth A+WSP 100pg/ml/10 1X10%/ml 28+4.1 10
Meth A+SP 100ug/ml/10 1X10°/ml 30+6.3 10
A% o2 BANAMEY C albicansoll 3 H45& o] 4§ nl¢- 2o CBP, WSP, SPE 27 100ug/m!® 103]
C. albicans HE 1A% Fofl 27.3% 0ol ou, 441 Fol  HUg HE3 & vp929] $92 18 49 2k Meth
£ 48.8% 39tk CBPZ =¥ EZUANEY &5 A AXT HEF oM 2094 4rte)7) F9loH, 259
1A1ZE 3o 33.9% 2 FY dE2TH Aol7k g 4 o UHA gutarl B Fo} #Hik 482 239 oj9lth
AT Folle 73.7% 2 d2T Bk @A F4EAtE Meth A M9 CBPE Ao HES wollMe 2089 1
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Fig. 1. Effect of CBP, and SP from Zoogloea sp. on nit-

ric oxide production in mouse peritoneal mac-
rophages in vitro.
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