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Table 1 Tumor used in this experiment

Tumor Animal

Inoculum size (cells/mouse) Inoculum site

Sarcoma 180

IMC carcinoma
Meth-A fibrosarcoma
B 16 melanoma

Lewis lung carcinoma
P 388 leukemia

ICR 6w female
CDF, 6w female
BALB/c 6w female
Cs7BL 6w female
Cs7BL 6w female
CDF, 6w female

1X10° ip or sc
1x10° ip
1X108 ip or sc
1X10°6 ip
1X10° ip

1X10° ip
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1) Cytostatic activity
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Hank's % AVCHRIR L, R T2E &%, 10%
FCS # &t RPMI-1640 (& L 2.5x 10° {&/ml = 75
BL, “h¥ 96 X~¥A4/7m 7L — b2 0.2ml £33 3
well 7ifE ¥ 37°C 1 K§f] 5% CO, THE I€1, K\
LR TS 212 T RPMI-1640 553t % M4 X ¢,
MEEAY 3 VIR L, Zhic=v gl (EL-
4) BEW 0.2ml (2x10* @) *in%, 37°C T3 AMES
#L, BEKT SERERIANC *H-TdR (1 pCi/ml) %jnz
to 2hd Cell harvester [ TH 7 APHK it &
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2) Cytolytic activity
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PEC o Cytolytic activity #F & LTHEAL DFHE T
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Table 2 Antitumor activity of Chlon A on Sarcoma 180 and Meth-A fibrosarcoma (ip-ip)

Sample Total dose Sarcoma 180 Meth-A fibrosarcoma
(mg/kg) MSD (range) ILS (%) MSD (range) ILS (%)
Saline — 13.9 (11~18) —(0) 13.3 (13~14) — (0)
. 20%10 20.3 (13~34) 46 (1) 15.4**(15~ 16) 15.8 (9)
ymosan
5X10 # 17.1* (15~22) 23 (0) 15.6**(14~17) 17.3 (0)
100X10 22.9°*(10~43) 64.7 (0) 17.8°*(16~19) 33.8 (1)
Chion A 25%10 31** (15~41) 123 (2) 20 (17~25) 50.4 (0)
6.25X 10 49.5°*(39~54) 256 (1) 207" (15~27) 50.4 (0)
1.56%10 26.3°*(12~57) 89 (1) 15.6 (12~17) 17.3 (0)
*P<0.05  ** P<0.01

Mice were given with Chlon A from days 1 to 5 and 7 to 11.
Numbers in parenthesis indicate number of cured mice/7 treated mice. Cured mice were excluded from the calculation

of ILS (%).

Zymosan was purchased from SIGMA chemical company (ST. Louis, USA).

Table 3 Antitumor activity of Chlon A on IMC carcinoma, P388 leukemia,

Lewis lung carcinoma and B-

16 melanoma (ip-ip)

Total dose IMC carcinoma P388 leukemia Lewis lung carcinoma B-16 melanoma
Sample
‘ MSD , MSD ) MSD ’ MSD 0,
(mg/kg) (range) | TES (%) | (range) | LS (%) | (range) | LS (%) | (range) | ILS (%)
—_—
Sali _ 14.8 18.2 _ 16.2 _
Salne (4=16) | 12 - | a0=22) (14-18)
ol | T T 25.8° 24
21.6** 12.2 21. 21.4*"
Glon s | 210 | 20~2s) | 0| (11=13) L7 as<eny | 198 | (g~ae) | %21
6.25x10 | B340 1 514 11 -8.3 | (23| 305 155 | 2
20.6** 11.2 20.6 23.6*
1.56X10 39.2 —6.7 - 13.2 > 45.7
— | (20~23) (11~12) (17~23) (19~31)
P<o.os  +P<o.1

Mice were given with Chlon A from days 1 to 5 and 7 to

11.
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Table 4 In vivo growth of Meth-A cells mixed
with Chlon A
Dose Tumor size (mm?)
(mg/kg) [ Days 7 14 a | xz
-
Saline 68.4 234.4 510 686.6
s 24.6°" | 84.3*¢ | 17560
200 = (90) (83) (14.4)
5.7** 47.6** | 159** 331%°
40 (91.7) (79.7) | (69) (51.8)
3 14.57° | 75.3** | 208.4** | 445
(78.7) (67.9) | (59) (35.2)
1.6 32.7** | 124.1°* | 382.7* | 6318
: (62.2) (47.1) (25) (8)
* P<0.05 ** P<0.01

Numbers in parenthesis indicate percent inhibition of
tumor growth.

Meth-A cells suspended in minimum essential medium
were admixed with Chlon A in vitro, and incubated for
30 minutes at 37°C. After incubation, tumor cells were
inoculated subcutaneously into BALB/c mice, and tumor
growth was measured periodically by calipers.

mE L 50% Bk o ILS M bhi, KTBEL
7o Sarcoma 180 EHEI 3+ AEAY AL I
B iv X OEREE L TR OBEBOHMESY
BE LI, TOBR, Bk 14~20 AEE Cikssh
REFEIHFI IR T 523, Lo, M EET 50
LGN ZRCTHEIE LT B0 L@ 21356 h i (Fig
1o

Meth-A L7 r v AxRHHEN U in vitro TEAL
TETRBHEL B A, BHEE 14 BETI/R VA
200 mg/kg THIFEMFIR 909 #77 LE LW HEAHD

Fig.1 Antitumor activity of Chlon A on Sarcoma 180 solid tumors.

Mice were given Chlon

A iv on days 1, 3, 5, 7 and 9. Broken

line indicates mean tumor size of control.
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Fig.2 Effect of Chlon A on the cytolytic acti-
vity of peritoneal exudate cells.

Adherent peritoneal exudate cells (PEC) of
ddY mice were collected on day 1 or 4 after
injection of Chlon A and were mixed with
EL-4 cells previously labeled with *H-uridine.
After incubation for 16 hours, the radioactivity
of EL-4 cells was measured. (1—T/C)x100
(%). The mean radioactivity of the control
group was 5,931 cpm.
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Table 5 Lymphoproliferative effect of Chlon A

Dose 3H-TdR count | Stimulation

Sample (ug/ml) (cpm) index
Saline - 902.3 1

Con A 5 14,988.2 16.6
) 1 83,046.5 92.0
LPS 50 18,097.2 20.0
12.5 22,856.9 25.3
1,000 22,208.5 24.6
250 17,534 .4 19.4
Chlon A 62.5 7,992.7 8.9
15.6 5,761.5 6.4
3.9 3,456.7 3.8

Spl_een cells from normal mice were mixed with Chlon
A, incubated for 72 hours at 37°C, and the uptake of *H
TdR into spleen cells was measured.
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Fig.3 Effect of Chlon A on the cytostatic
activity of peritoneal exudate cells.

Adherent peritoneal exudate cells (PEC) of
ddY mice were collected on day 1 or 4 after in-
jection of Chlon A. Then *H-TdR (1 pg/ml)
was added to the cell mixture, and incubation
was further continued for 5 hours. The uptake
of 3H-TdR into EL-4 cells was measured. (1—
T/C)x100 (%). The mean radioactivity of
the control group was 6,332 cpm.
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Table 6 Carbon clearance in mice treated with Chlon A

Total dose| Phagocytic |Spleen weight|Liver weight
(mg/kg) index (k) (mg) (g)
- 0.0079 113+21 1.495%0.09
100 0.0086 *+0.002 197 +27 1.478+0.07
25 0.0105 *+0.001 205+ 22 1.420+0.08
6.25 [0.0113*%0.001 185+ 24 1.580£0.1

* P<0.1

Normal ddY mice received Chlon A (once a day for 2
days, iv). On day 3, mice were injected iv with India ink
(Pelican Fount India) and blood was withdrawn periodi-
cally from the retro-orbital plexus. Phagocytic activity
was measured by the method of HALPERN®.

WFR OB IC L IEMEA R BT 2 45 i 25 mglkg #
% 4 AT 60% Ll EoHagih R ,»GE H b bt
(Fig.2), Cytostatic activity Tix L TFho & 3
80~100% ORI R RS BT, (Fig.3)
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B h AR BTN, TOME, 77 v A 1,000 pg/ml ®
P TR e 24 (500 *H-TdR DI DA KA A
5, LPS 12.5pg/ml L3 FRABEONDELETH -
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Fig.4 Effect of Chlon A on the electrophore-
tic pattern of mouse serum.

Chlon A was injected iv into normal ddY mice
on day 0, and sera were obtained on days 3,
5,7, and 9. Sera were subjected to polyacryl-
amide gel electrophoresis on gradient gel. After
electrophoresis, the gel was stained with 15
Amidoblack 10B solution.
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Gel: 4- 30% gradient (polyacryl amide
Buffer: 0.025 M Tris-0.19 M glicine )
10 mA, 17 hrs.
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AN ACIDIC POLYSACCHARIDE CHLON A, FROM
CHLORELLA PYRENOIDOSA

2. ANTITUMOR ACTIVITY AND IMMUNOLOGICAL RESPONSE

Kankt Komivama, Yumiko Hirokawa, Takasni MoroTa
and Iwao UMEezawa
The Kitasato Institute

Chlon A, an acidic polysaccharide purified from the hot water extract of Chlorella pyrenoidosa,
possessed antitumor activity against transplantable murine tumors iz vivo. In allogeneic systems,
Chlon A showed remarkable life prolongation effects in mice bearing Sarcoma 180 with a broad
optimal dose range. Chlon A was also active in syngeneic systems such as IMC carcinoma, Meth-A
fibrosarcoma, B16 melanoma and Lewis lung carcinoma growing in the intraperitoneal cavity.
When Meth-A cells were admixed with Chlon A and inoculated sc, remarkable growth inhibition
of tumor cells was observed. Chlon A enhanced cytotocicity of mice macrophages for EL-4 tumor
cells in vivo, lymphoproliferative effects in vitro, and carbon clearance activity (reticuloendothelial
system) in vivo. The electrophoretic pattern showed that Ly (ceruloplasmin) and/or Lg (hemopexin)-
!ike components rapidly appeared in serum proteins of mice receiving Chlon A. These findings
indicate that Chlon A is a potent modifier of some biological responses.



