, The Journal of Applied Pharmacology 1. 1-6(1996)

CHYCIE R Go092| OrAe J|U O A0IM2

st Moy ek A

9EY - HEH - AU MBS
TS el A P ATAE,

W OB USSE - BAY
EDSE S E R ISE S

A Study on Antigenicity of G009, a Polysaccharide Isolated from
Ganoderma lucidum 1Y009 in Mice and Guinea pigs

Jong 1l PARK, Tae Cheon JEONG, Shin Woo CHA, Ho Chul SHIN,
Hoon JEONG*, Su Ung Kmv* and Sang Seop HAN
Toxicology Research Center, Korea Research Institute of Chemical Technology
P.O. Box 107, Yu Sung, Taejon 305-606, Korea

*Central Research Laboratory, Il Yang Pharmaceutical
Company, Ltd., Yong-In 449-900, Korea

(Received December 23, 1995; accepted January 18, 1996)

Abstract — In the present study, the antigenic potential of G009, a polysaccharide isolated from Ganoderma lucidum
IY009, was determined in BALB/c mice and Hartley guinea pigs. Antigenicity tests, including passive cutaneous
anaphylaxis (PCA), active systemic anaphylaxis (ASA) and indirect hemagglutination test (IHA) were performed
according to the established guidelines of National Institute of Safety Research. The results were as follows: 1. Mice
showed no production of antibodies against G009 sensitized with an adjuvant, aluminum hydroxide gel (alum),
when judged by the heterologous PCA test in rats. Meanwhile, antibodies against ovalbumin (OVA) sensitized with
alum were clearly detected. 2. In the studies with guinea pigs, both the sensitization of G009 alone and of G009
with complete Freund's adjuvant (CFA) did not produce positive reactions in homologous PCA. In the case of ASA,
however, G009 alone and G009 with CFA produced positive reactions. 3. No G009 specific reaction was observed
in an IHA assay using sera isolated from G009 sensitized mice. These findings suggest that G009 have no
antigenicity potential in mice but may have weak antigenicity in guinea pigs.
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Table L. Sensitization of mice for heterologous passive cu-
taneous anaphylaxis and passive hemagglutination test.

Sex No. of No. of Dose Route
animals treatment (mg/kg)

Group Substance

I G009 3 5 9 50 ip.*
I G009 3 5 9° 500 ip.
I OVA+alum 3 5 3° 0.33 ip.
IV Saline d 5 9 10 mikg ip.
VvV G009 3 5 9" 100 ip.
VI G009 3 5 9° 200 ip.
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Table II. Sensitization of guinea pigs for active systemic ana-
phylaxis and homologous passive cutaneous anaphylaxis.

Group Substance Sex No. of No. of Dose Route
animals treatment (mg/kg)

I G009 2 5 9° 0 s.c.*
11 G009 o 5 9° 500 s.c.
I GO09+CFA 3 5 3 500 s.C.
IV OVA+CFA ¢ S 3 5 s.C.
V  Saline D 5 9 3 mlkg s.c

“three times per week (every other day), *one time per three
weeks *i.p.: intraperitoneal

“three times per week (cvery other day), ‘one time per three
weeks, *s.c.: subcutaneous
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Table III. Twenty four-hours heterologous passive cutaneous
anaphylaxis test in rats with sera from sensitized mice.

Sensitizing antigen Challenging antigen® PCA  Positive
titer” ratio
G009 (50 mg/kg) G009 (500 mg/kg) - 0/10
G009 (500 mg/kg) G009 (500 mgkg) - 0/6
OVA+Alum OVA (2.86 mgkg) x160~ 88
(330 ug/kg) % 1280
Saline (10 ml/kg) G009 (500 mg/kg) - 0/10
G009 (100 mg/kg) G009 (500 mgkg) - 0/10
G009 (200 mg/kg) G009 (500 mg/kg) - 0/10

“Challenging antigen was intravenously injected 24 hours after
sensitization of rats with sera. "PCA titer represents the max-
imum dilution fold of original serum which showed positive
reaction. “Specific antibodies were not detected in 10-fold di-
lution of original sera.
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Table IV. Active systemic anaphylaxis in guinea pigs.

Sensitizing antigen Challenging antigen®

Severity of anaphylaxis

No. of animals

G009 (50 mg/kg)

G009 (500 mg/kg)
GO09+CFA (500 mg/kg)
OVA+CFA (2.5 mg/ke)
Saline (3 ml/kg)

G009 (500 mg/kg)
G009 (500 mg/kg)
G009 (500 mg/kg)
OVA (1.67 mg/kg)
G009 (500 mg/kg)

-1 [#] [+ [+ [++4]
5 4 1
5 1 4
5 5
5 5
5 1 3 1

“Severity of anaphylaxis was expressed as follows; 1. restlessness, 2. piloerection, 3. tremor, 4. rubbing or licking nose, 5. sneezing, 6.
coughing, 7. hyperpnea, 8. urination, 9. evacuation, 10. lacrimation, 11. dyspnea, 12. rhonchus, 13. cyanosis, 14. staggering gait, 15.
jumping, 16. gasping and writhing, 17. convulsion, 18. side position, 19. Cheyne-Strokes respiration and 20. death. [- ], Asymp-
tomatic; [+], Mild: symptoms of 1 to 4; [+], Moderate: symptoms of 1 to 10; [++], Severe: symptoms of 1 to 19; [+++], Death.

Table V. Four-hour homologous passive cutaneous anaphylaxis
test in guinea pigs with sera from sensitized guinea pigs.

Sensitizing Challenging PCA  Positive
antigen antigen” titer” ratio
G009 (50 mg/kg) G009 (500 mg/ke) - 0/10
G009 (500 mg/kg) GO09 (500 mg/kg) - 0/10
G009+CFA G009 (500 mg/kg) - 0/10
(500 mg/kg)
OVA+CFA OVA (1.67 mg/kg) <1280~ 10/10
(2.5 mg/kg) X 2560
Saline (3 m/kg)  GO09 (500 mg/kg) - 0/10

“Challenging antigen was intravenously injected 4 hours after
sensitization of rats with sera. "PCA titer represents the max-
imum dilution fold of original serum which showed positive
reaction. “Specific antibodies were not detected in 10-fold di-
lution of original sera.

oht2hA] & =70Eg-9] Z = Table [V} 22t} 50 mg/

FoJ -2 5e% SHlelA] wiut W& Este] J) R
(piloerection), ZE& FA|Z A1} §-2-(rubbing = licking
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=, g9 3 E313 %] (gasping and writhing) = 3l<}7}
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HaEA] dgkert AFH G5l 4t
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A W Rt o) 24F0] ekgeh wat Pz
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FE FA =2 88, A7), 71% (coughing), TFEA],
e, v, $52%, =ok(jumping), 7 (convulsion), 3
2} 9] Cheyne- Strokes respiration & 2| AlahzlAe] =
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o] b=l g]r}.
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Ao eyt FTEES A
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Homologous PCA test in guinea pigs
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oz J‘%%b‘%}" = gj 2, _,.1—} (OVA+alum) 7+
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L
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Table VI. Indirect hemagglutination test with sera isolated from sensitized mice.

IHA with uncoated SRBC

IHA with G009-coated SRBC

IHA with OVA-coated SRBC

Sensitized antigen

THA titer” Positive ratio IHA titer Positive ratio IHA titer Positive ratio
G009 (50 mg/kg) -* 0/5 - 0/5 x4 2/5
G009 (500 mg/kg) x4 1/3 X 4 2/3 X4~X8 2/3
OVA+Alum (330 ug/kg) X 4~ X 16 2/4 X8~ X 16 2/4 X 4096~ X 8192 4/4
Saline(10 ml/kg) - 0/5 - 0/5 - 0/5
G009(100 mg/kg) - 0/5 - 0/5 - 0/5
G009(200 mg/kg) - 0/5 - 0/5 - 0/5

“[HA titer represents the maximum dilution fold of original serum which showed the positive hemagglutination. "Specific antibodies -

were not detected in 4-fold dilution of original sera.

#Z 453 WE AezA], MAFTZHE] chemical
mediator(histamine 5)2] f-2]¢] 2%t T4 A F3}
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