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Anti-inflammatory Agents from Animals(II)
— Anti-inflammatory, Analgesic and Immunoregulatory Activities of
Mylabris sidae and Epicauta gorhami Polysaccharide Fractions —

Chang-Johng Kim, Choong-Sik Choi and Seung Kil Cho
College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea

Abstract—Effect of Mylabris sidae(MS) and Epicauta gorhami(EG) polysaccharide fractions on
the inflammation and immune responses were studied in vivo. MS and EG contained cantharidin
about 0.61 and 0.65%, respectively. It was shown that MS and EG polysaccharide fractions at
a oral dose of 100 mg/kg have the significant anti-inflammatory and analgesic activity; They inhib:-
ted significantly the carrageenin-induced inflammation and acetic acid-induced writhing syndrome.
They accelerated significantly the carbon clearance and the phagocytosis of colloidal carbons by
Kupffer cells in liver, but they at a oral dose of 100 mg/kg suppressed significantly the Arthus
reaction in the sheep red blood cell(S-RBC)-sensitized mice in accordance with the inhibition of
haemaglutinin titer, haemolysin titer and plaque-forming cells. On the other hand, they at a oral
dose of 200 mg/kg accelerated slightly the oxazolone-induced dermatitis in rats and delayed hyper-
sensitivity in the S-RBC-challenzed mice in consistent with the increase of rosette forming cells.
As the above results, it exhibited that MS and EG polysaccharide fractions inhibited the humoral
immune responses, but they accelerated the function of macrophages and cellular immune respon-
ses. EG polysaccharide fraction had more active than MS polysaccharide fraction.

Keywords (] Mylabris sidae, Epicauta gorhami, polysaccharide fractions, anti-inflammatory and anal-

gesic activity, antihypersensitivities, carbon clearance, Kupffer cell phagocytosis, S-RBC or oxazo-
lone-induced hypersensitivity.
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Fig. 1—A. Mylabris sidae Fab., B. Epicauta gorhami Mar.

9.0 -1 Baranger'® & o] 3} ol 29| hetatg-o
cantharidin®] Folaks zAslm 24 5=2%(ho-
meopathy)e] 7Fsslrtn W wslgict o)Azt zko]
ubE o] ofe]xh8-& 32 cantharidinell &gtz H
ZERE W ok AR I A gAel Hsteis=
A7 b ek

R R B B S i e e L s i S e

-

w7} 9] cantharidin e} =4S w|wstw
oFe| S AN wAl cidA B35S Eelsle]
EEndoa Azt Ax g - A% R gz

ztg-o] ad7lell ¥oarghot

A

ME — 2 (Mylabris sidae)+ 198813 3ol A&
AZA) Aol A ) ek, ol (Epicauta gorhami)
19884 7ol A% g3 HAdw ARy okt
(NeAFD A A ste] 3 F FUE sho
AgAaz stdch(Fig. 1).

Al2k—Guinea pig complement®} wHofH & F(S-
RBCO)+= =X 78], carrageenin® oxazolone, try-
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Co.(&F) ol A 7H7t -#glste] Abg3lsict 2= 2
A1-8-%F  prednisolone acetate®} chlorpheniramine
maleate, aspirin, aminophyrine $-2 77} Roussel
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Material powdered

extracted with ethyl ether

1
Residue

[
Ether extract

extracted with benzene

[ 1
Benzene layer Residue

extracted with methanol

I 1
Methanol extract Residue

extracted with hot water

1

f
Water layer Residue

added ethanol
Pricipitate

1) added the saturated trichloroacetic acid solution and filtered
off the formed ppt.
2) dialysis in tap water
3) concentrated to 10 m/ and added absolute ethanol
4) washed the precipitates with ethyl ether and dried under vacuum

Polysaccharide fraction

Scheme i—Fractionation of polysaccharide fraction from Mylabris sidae and Epicauta gorhami.
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Table 1—Effect of Mylabris sidae(MS) and Epicauta gorhami(EG) polysaccharide fractions on the carrageenin-indu-

ced paw edema in rats.

Drugs” Dose Swelling (%)
(mg/kg, p.o.) 1 hr 2 hr 3 hr 4 hr
Control - 39.02+ 4.76 50.44+ 4.58 60.69+ 4.76 63.19% 5.31
MS polysaccharide 50 33.75% 4.63 43.34+ 4.55 4646+ 4.45 5341+ 423
100 26.61+ 4.05* 3171+ 4.21* 3842+ 3.70% 4669+ 4.15
200 2147+ 225"  29.23% 1.97**  34.26+137*  39.96+ 2.66*
EG polysaccharide 50 29.45+ 3.25 4236+ 3.75 4432+ 4,20 51.25+4.55
100 25.65+ 4.21* 30.92+ 3.33* 37.46* 3.62* 46,50+ 521
200 21.25+ 2.25** 2865+ 255** 34,55+ 255* 3825+ 3.95*
Prednisolone acetate 10 2099+ 253* 2557+ 1.26%* 2852+ 2.34**  32.29+ 3.35**
Aspirin 80 25.29+ 3.44* 30.94+ 3.69* 3527+ 2.84* 4064+ 427*

1) Drugs were orally administered 1 hours before 1% carrageenin injection (0.1 mi/rat, s.c.).

2) Paw volume was measured every 1 hour after carrageenin injection.

Each value represents the meanz S.E. from ten rats.
Significantly different from control (*p<0.05 and **p<0.01).

Table II—Effect of Mylabris sidae(MS) and Epicauta gorhami(EG) polysaccharide fractions on the HAc-induced

writhing syndrome in mice.

Drugs” Dose No. of No. of writhing® Inhibition
(mg/kg, p.o.) animals for 10 mins. (%)
Control - 6 328+ 33 -
MS polysaccharide 50 6 306t 3.1 6.7
100 6 243+ 2.7* 25.9
200 6 206+ 2.6 37.2
EG polysaccharide 50 6 29.7+ 4.1 95
100 6 236+ 2.5* 28.1
200 6 19.8+ 2.9** 39.6
Aminopyrine 50 6 16.6% 2.0* 494

1) Male mice were orally treated with test durgs 1 hour before the ip. injection of 0.7% HAc solution at a

dose 10 mg/kg.

2) No. of writhing syndrome was counted 10 minutes after injection of HAc for 10 minutes.

Each value represents the meant SE.

Significantly different from control (*p<0.05 and **p<0.01).

Fdzhge] gle ALE Mol o5 AFolNES W

g oAlske Aow AR

ZSHE-07% 2D YE mouse B7Fel
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ool dAERRA o)l5E BoEA AF
2}go] 9l&-& HeIFcH(Table II). 22} o]&9]
fi%-& aminopyrine 50 mg/kg FolT it wgich

EAeixie| fEHAE U Kupffer cell BAEHZT
HE-TFo|=A WS AWFAG F A4
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(tip)o] ¥tE o

Vol. 35, No. 5, 1991

2ol vlEle] SFojEAo
Kupffer celle] g4]5% g oz &
(Table 1. o)sbre AR o} o]
So] Aupe] w4
Ao 2 AbsHch
Arthus 9+2 HIEE - Y HE T2 mouseE A
A2 A 421 7bA el Arthus HH# 0 & e &
Lol utgE 9 2rlel opdA 100 3 200 mg/kg
Felz 27 gadEAe fo4UA AU
(Table IV). 1E¢] &%& chlorpheniramine ma-
leate 20 mg/kg 37 H ) 7}3l%3, prednisolone

e FAt

= 59, 7

Hagel Wy



364

o

N
O
obx

AgN e

Table IH—Effect of Mylabris sidae(MS) and Epicauta gorhami(EG) polysaccharide fractions on the carbon clearance
and phagocytic activity by Kupffer cells in mice.

Drugs” Dose No. of Carbon clearance® No. of Ku'pffer cells
(mg/kg, p.o.) animals (t1/2, min) phagocytized® (per mm?)
Control - 9 19.83+ 1.07 93.50+ 5.50
MS polysaccharide 50 9 15.30+ 1.76 109.30+ 4.57
100 9 13.34+ 1.04* 113.80* 7.61*
200 9 9.53+ 0.78** 138.50+ 4.37**
EG polysaccharide 50 9 16.20+ 2.11 98.45+ 4.25
100 9 1291+ 1.21* 119.32+ 5.62*
200 9 10.01+ 1.05* 141.25% 5.75**
Prednisolone acetate 10 9 21.33+ 1.70 92.00+ 6.57
20 9 23.60+ 1.72 84.50+6.72

1) Male mice were orally treated with test durgs 1 hour before the iv. injection of carbon suspension (Pilot
drawing ink 3 mi+saline 8 m/+3% gelatin 3 m/) at a dose of 0.1 mi{/10g.
2) Carbon clearance calculated as follows;
(t.—1,)1/20Dt,
ODt, — ODt,
t, and t, represent 5 and 10 or 15 minutes respectively after the injection of carbon suspension, and ODt,
and ODt; are their optical density at that time.

Carbon clearance (t;.) =

3) Carbon-phagocytized Kupffer cells were microscopically counted by H & E staining.
Each value represents the meant SE. from 9 mice.
Significantly different from control. (*p<0.05 and **p<0.01).

Table IV—Effect of Mylabris sidae(MS) and Epicauta gorhami(EG) polysaccharide fractions on the development
of Arthus reaction and delayed hypersensitivity in the S-RBC-sensitized mice.

Drugs" Dose No. of Arthus reaction at 4 » Delayed hypersensitivity at
(mg/kg, p.o.) animals  hours after challenge” 24 hours after challenge®
Control - 6 23.54+ 2.82 2097+ 3.06
MS polysaccharide 50 6 21.25+4.95 21.76+ 2.84
100 6 14.50+ 2.32* 23.18+2.23
200 6 12.65+ 1.49** 24,131 246
EG polysaccharide 50 6 20.55+ 3.75 2145+ 296
100 6 13.85+ 2.45* 2256+ 3.45
200 6 11.25+ 2.29%* 24,25+ 3.26
Prednisolone acetate 10 6 18.50+ 2.41* 17.84+ 3.08
20 6 13.12+ 2.78** 1148+ 3.23*
Chlorpheniramine maleate 10 6 19.56+ 4.15 18.06+ 3.28
20 6 18.68+ 2.99* 16.06+ 3.15

1) Drugs were orally administered for 4 days from Day 1 to 4.

2) Animals were sensitized with 10° S-RBC intravenously and at Day 4, given a challenge with s.c. injection
of 10* S-RBC.

Each values are the means of increase(%) in foot pad thickness with standard errors.

Significantly different from control (*p<0.05 and **p<0.01).

acetate B2 1/10 o449 743 HFAHo)l 9l ANAAR) F A 24X A o] A apuinig 0 g
& HoiFgch veh = 3328 prednisolone acetate 20 mg/kg
RHY 2 SAMKE - HFHETE moused]  Foju F-2A9UA JAFHAA T mE L 9rixl o}
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Table V—Effect of Mylabris sidae(MS) and Epicauta gorhami(EG) polysaccharide fractions on the immune response
in the S-RBC-sensitized mice.

Dose No. of L ) PFC? RFC?
Drugs? (ng/kg, po) animals HA titer” HY titer? (X 10%/10° spleen cell) (%)
Control - 6 492+ 0.16 599+ 0.27 3.73+ 041 2242+ 3.86
MS polysaccharide 50 6 3.79+ 043 3.51+0.52 277+ 0.26 22.65+ 3.38
100 6 224+ 043* 242+ 049* 1.86% 0.14* 26.00+ 2.06
200 6 2,13+ 0.34* 2,15+ 0.60** 1.52+ 0.32** 31.86+ 1.22*
EG polysaccharide 50 6 365+ 0.35 341+ 0.62 259+ 0.27 2262+ 2.25
100 6 221+ 0.42* 2.35% 0.55* 1.75+ 0.19* 25,62+ 2.46
200 6 2.09+ 0.25*% 2,01+ 045* 145+ 0.21* 29.76x 2.11*
Prednisolone acetate 10 6 241+ 0.52* 244+ 0.54* 221+ 0.50* 18.49+ 1.17*
20 6 218+ 0.44** 2,04+ 0.16** 2.14+ 0.27* 17.23% 1.22*

1), 2) All abbreviations are same as Table IV.
Each value represents the meant SE.
Significantly different from control (*p<0.05 and **p<0.01).

Table VI—Effect of Mylabris sidae(MS) and Epicauta gorhami(EG) polysaccharide fractions on the cell-mediated
immunity in the oxazolone-sensitized rats.

Drugs” Dose No. of Swelling (%)*
(mg/kg, p.0.) animals 24 hr 48 hr 72 hr 120 hr
Control - 6 562+ 1.98 9.88+ 2.32 7.28+ 1.69 8.26* 1.66
MS polysaccharide 50 6 6.89+ 2.86 10.22+ 3.87 7.84+ 2.81 9.35+ 2.26
100 6 7.84+ 2.68* 16.06+ 2.58* 1145+ 3.01 14.61+ 1.66*
200 6 12.65+ 2.58* 2331+ 1.72%* 1746+ 2.81**  20.83+ 1.51**
EG polysaccharide 50 6 7.11+ 242 1095+ 2.95 811+ 195 9.55+ 2.42
100 6 8.00+ 2.11* 17.05+ 3.05* 1121+ 2.15 15.05+ 3.11*
200 6 11.95+ 2.95** 2292+ 245 1694+ 341**  21.11+ 2.25%*
Prednisolone acetate 10 6 498+ 1.88 8.83+ 1.06* 7.64* 1.08 8.05% 1.15*
20 6 491+ 0.79* 8.09+ 1.58* 7.14+ 1.46* 7.70% 1.74*

1) Drugs were orally administered for 9 days from Day 1 to 9.

2) Animals were sensitized by applying 50 W of a 10% oxazolone in acetone to the shaved right flank and
at Day 9, given a challenge by applying to the dorsal surface of the right ear with 10 W of 1% oxazolone
in acetone solution.

Each value represents the means of increase (%) with standard error.

Significantly different from control (*<0.05 and **<0.01).
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