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Studies of Antipyretic Component of the Earthworm

Abstract—In order to confirm the exact antipyretic ccmponent in the earthworm, etherial extract of
American earthworm (Red Worm) was fractionated into five fractions by using silica gel column chromatcgraphy
and thin layer chromatography. The fraction including free fatty acids was found to possess antipyretic
response and standard arachidonic acid showed marked antipyretic response on typhoid vaccinated rabbits.
Arachidonic acid was identified from the free fatty acid fraction of the earthworm by using gas liquid
chromatography. Thus it was considered that the antipyretic activity of the free fatty acid may bhe due to
the presence of arachidonic acid.Lipid-free earthworm powder was extracted with phosphate bufier (pH
8.0, 0.1M) and all the proteins was salted out by ammonium sulfate. The crude precipitate was dialyzed
and the impure proteins were eliminated at pH 5.4 and 4.6. The remaining protein solution was fractionated
with various concentrations of acetone. The acetone fractions were identified by using S.D.S. polvacryla-

mide gel electrophoresis and disc gel electrophoresis. The precipitate at 85% acetone concentrati»n and

the remaining proteins in the supernatant did not exhibit the antipyretic activity.
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Alet—acrylamide, urea, glycine, tris(hydroxymethyl)-aminoethane & Waco Pure Chemical
A%, ammonium persulfate, sodium dodecyl sulfate (SDS), 2-mercaptoethanol - Katavama
Co. A&, N, N'-methylene bis (acrylamide), N, N, N’, N'~tetramethylethylenediamine (TEM
ED), Coomassie brilliant blue R (acid cyanin. 6 B)-& Toky Casei Co. #| %, riboflavine,
methanol (column &), silica gel 60G (TLC £)-& E. Merck A % arachidonic acid &= Nakarai
Chemical #|3%, aminopyrin -2 Dona Pharma. Co. typhoid vaccine & & A}4] %8 218319
ovl Jlelb AubA k2 S e du A %S AAstd ARSI R

=
el xjgiel =F—c o] ofo]l R W FEE Aol & FHTE AAE vhE F5E 1ke &
oAl Eo 2w Al F P4y oot oM EAEA L e b oEHlEz 23
AL EM OME ] 7] (86é)f b 8k ohE oH 22 23] &3I4 JHE S
T+ NaSO04 & g o3k g vhg ol & 35ks5 & F el A4 8 Az
e}, ]xﬂﬁ“cﬂ Ha 5% 7%1 7E Al 2ol #2587 Eek(Fig. D

MEY EE- ol E—oHE F% AvlE CHCL:CH;OH 1:2 89 ¢c2 xa4n8
3t AlAG A7 (820)F 0.IMelASEEY (pH 8.0022 33] F&3te de F
Zhe] (NHp S04 & 713t b7 2alAA &Eshs A A& 4447 of g oby &g &
e Folal T4l e (NH S0 & AAG T ¥edz Ak oy 92 zuhy
2 & muko] pHR.02 ZF-ol ol thSo] pH5.4 % pH4.69 A4 AAx o] B o
W g Gl ste] AlASE ool ol E A S A F 500 oMEFE, 70%°k
AETm, 8% otilEFEoAl JAds= A4 gia e A 2elsta 5 85% oA B
wol aFole. hehySotel S0 o EG AAY Fol WEsHARAA A7 PO, AxT] F

of A%tk (Fig. 2).
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Earthworm (Red Worm 1kg)
dehydration with acetone

Residue Supernatant

concent. under reduced
pressure &

Earthworm powder (86g) Lyophilization
l ethylether extraction

crushed

ethylether extraction

|
Residue Ethylether extract (8.8g)

} chloroform methanol (1 :2) extraction
i Silica gel column

Protein residue Chloroform & methanol chromatography
(see fig. 2) extract (4. 3g) (6g sample)
| | | | | |
I I I vV il A
E:PE E:PE E:PE E:PE MeOH:E MeOH
1:99 4:96 10: 90 50 : 50 25:175 100
Silica gel column
chromatography

(1g sample)

E : Ethylether Nl_l NI—Z N\—3
PE : Petroleum ether (b.p. 40-60°C) E: PE E:PE MeOH
MeOH : Methanol 10 : 90 50 : 50 100
Fig. 1—Extraction and isolation process of free fatty acids.
Protein Residue (Defatted earthworm powder 82g)

’ phosphate buffer extraction(pH 8.0, 0.1M)

Residue Supernatant

‘ saturation with ammonium sulfate

Residue Supernatant
’ dialysis
Dialysate
Lyophilization
} dissolved in pH 8 distilled water and isoelectric point precipitation (pH 5.4)
|

Precipitate Sapernatant

‘ isoelectric print precipitation (pH 4.6)

Precipitate Supernatant

acetone fractionation

A: 509% Acetone concentration (240 mg)
B: 70% Acetone concentration (360 mg)
C: 85% Acetone concentration (180 mg)

Supernatant

evaporation under reduced pressure lyophilization
and drying in desiccator

D: Soluble protein in 85% acetone conc.
Fig. 2—Extraction process of protein.
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~ Fig. o‘TTC pattern of lipid fractions.
e D Solvent: petroleum ether (b.p. 60-80°C)
Fig. 4—Disc gel electrophoresis. : ether: acetic acid(80:20 : 1)
C : 859% acetone conc. ppt protein Detection method: sulfuric acid: acetic
D : supernatant protein acid(1 : 1) spray
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mg $-7) FHote Ao Al A g §F 2 9o Efla—FelA g3d S Hm s
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fraction and arachidonic acid. :

Solvent: petroleum ether (b.p. 60-80° i ‘
C): ether: acetic acid (80:20:1) s i U

Detection method: sulfuric acid: acetic ]
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Fig. 6—TLC pattern of solvent IV repurified s b ‘ tj
|

F: frez {atty acid e L
Std.: standard arachidonic acid Fig. 7—Gas chromatogram of arachidonic acid
C: cholesterol and free fatty acid.
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Table [ —Measurement conditions of GLC
for free fatty acid and arachidonic

acid.
Gas Shimadzu GC-4BM
chromatograph
column 3% OV-17(80-100 mesh shimalite)
3mme X 1.5 boronsilicate glass
column
Detector F.I.D.
Carrier gas Ny, 40ml/min.
Sensitivity 10232
‘Temperature | column 180°C
injector 190°C
detector 230°C
Chart speed | 0.5cm/min.
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Fig. 8—Antipyretic effects against typhoid va-
ccine induced fever in rabbits.

— & Protein (100mg/kg)

: Aminopyrine (100mg/kg)

: Free fatty acid (10mg/kg)

: Arachidonic acid (10mg/kg)

: Protein (10mg/kg)

: Centrol
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