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Acute Toxicity of Bracken Fern Glucoside

in Guinea Pigs

Toshiyuki SArTo*, Kazuhiko IsHn* and Hanyuu GOTO*

Bracken fern glucoside (BG), prepared from ethanol extracts of bracken fern
(Pteridium aquilinum) by partition column chromatography on Sephadex G-25, was found
to have an acute toxicity in guinea pigs. Clinical symptoms, ie., edematous and
hemorrhégic changes in both the urinary bladder and the ligaments of the organ, were
observed at a dose of 300, 600 and 750 mg/kg, respectively, by a single oral administration.
Hematuria was also observed within 12 hours after oral administration at a dose of 600

or 750 mg/kg.

These results suggest that the active substance in BG, known to release histamine from
the rat peritoneal mast cells, may well be identical with the active substance responsible

for this acute toxicity in guinea pigs.
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7 5 v (Ptevidium aquilinum) 5377 ¥ O MR % O &
o LBRN gy BV YR EDORECEL DE
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EREDS 5D 2BOMBETH LI EBTREA
PAR N

KT, EESOBRL TV D ERY 3 v EHES
VEPLIMERF EFA—DL DTH20E» 252 By
T, BLEY NIV T CEHERE (BG) & ROSE Uiz
DRBEFEICOVTHRE L,
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D100 g TH o7, 77 kR (BG) DB Fig
1R RTFETT -7, Thbb, BEHEL0gIC106H
BOHITY /—NEIZCRE R (105H) % 2 BT
VW, =¥/ —NVEER - BETTEELTZY / — il
%157, HEYIE 0. 01NEREEZK 150mUE#EL T
EUERELRE, SEORYCVEMATREL L,

AR AR U O R & U7e, MRS DX
BIIT 7 CRERRI0g L7 D8 g TH - oo WICH
MEEEEHAWTRE 7o~ N 757 4 — %217\, B
HESE LT, TRbb, HikE L THV: Sephadex
G-25 % HECHE VBTG, & 92 454 (2.5X50cm) iZ{E
HICFKEL, YAy bOES E30mIZFHEL -, B

Bracken Fern 1kg
freeze-drying
mill
Powder
cold Ethanol
filtrate
evaporate
Ethanol extract
00NN acetic acid
Benzene
Water phase
| freeze-drying
Crude extract 8g
Partition column
| chromatography

0.76g

100g

Glucosides fraction

Fig. 1 A procedure for the preparation of bracken

fern glucoside

RELTIE, n-7%/— 1 —0.01 NEeEEA (1:1 v/v)
RV, 2TTE (BEEM & B @) Trux
v b OFEI LR E o 2, BEHRE 1) 2L
FSmUZEEEL Y Z 2 EA LT, B LT3
ml/hr T1T - 72, EEFEAIZ25~250mID B ICEH &b
ZEmn, ZOMEBEOEHE225mI 2L, KRFEET
T A E%, 0. 01NEFEE/KICIERE, BRIERZEL T
BEESE (BG) & L7z, BG OINEIZ Y 5 CiziEk k100
g M 090,76 g Th o 72,

2. EREYRUERSTE
RE200~300 g D/ — b LV —RIEEL T v b 3SLEE
BRICHE L7, BTy M, HEETR2RBESROKT T
M7z, BG X150, 300, 600% U750 mg/kgiz % 3 &
SIEBAEK I mIcEEL, § Y Y7 &y TG
O#5 L, #5113 1EE L, #5% 2 M MKGE
¥/,

3. MAHEB KU

—fEEER T, BREEZ» SN 4BMEIZEL, 0%,
WIME%$ 2 % CHEREBE L /-, AT, %5240
BIC T — T VBT TR L TITo 7. FRICHER &
bt ZE fmt o iciER L, RIRICEREL 2,
FEMBEOREE, Bcov»T0%sLr~ ) v EE
%, BbthIGmoMKYI R 2ERL, ~ehF Y 2.
4y y (HE) Btk fl THER L,

& ]

1. —#RER

BG #5512 FERY % £ Bbh 2K iE, 300 mg/ke LT
ORETHBES N, o720, 6008 U750 mg/ke D
SHlicBnT, BEREOBEBRUILENTD SN, L
ML, TheOEREIBEOEBIC >N THEELL, &
72, 600 mg/ke 5.0 14 & 750 mg/ke¥% 5D 4 Flic B
T, BEZIEEELPUC IR EES 5 i (Table 1),

Table 1 Pathological findings in guinea pigs after oral administration of bracken fern glucoside

No. of animals

Single No. of
dose Edema Hemorrhages
animals in ligaments of- in Hematuria
(mg/ke) urinary bladder urinary bladder
0 6 0 0 0

150 6 0 0 0
300 16 12 5 0
600 6 6 3 1
750 4 4 4 4
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Gross appearance of edematous and hemorrhagic changes in guinea pigs sacrificed about
24 hr after the oral administration of bracken fern glucoside (BG).

A: 0 mg/kg (control); B:300 mg/kg ; C: 750 mg/ke ; D: urinary bradder of control (a),
300 mg/ ke (b) and 600 mg/kg (c) of BG.
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Fig. 3 Light microscopic appearance of edematous and hemorrhagic changes of the urinary
bradder in guinea pigs sacrified about 24 hr after the administration of bracken fern

glucoside (BG). Hematoxyline-Eosin stain. A and C: control; B and D: typical changes
by 750 mg/kg. A and B:x85; Cand D:x57
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2. REEEIFR
BGHECEEYT 2 LEbh 2 TERER, BHE:
BERIC 8173 IRE - B O E(TH 572 (Table 1), 3
bbb, 150 mg/ke RS TIIRERRED Shkh o1
73, 300 mg/kg BEEETIFZ166IF 126 5> TEHEM 2 RE
LT 2 BENERE (MAIEEMER » ERERE) WRELT
¥ 7+ oERENRO s ni: (Fig. 2 B), BWRICEHEE
BRI ELEY FOBEKIE, wTh b BECEESET
HY, 3PITHERCSRS 2 EIEROHMERED
(Fig. 2D-b), 600 mg/kg BSFI BT, HEEZEL
EBEBER, B k£ o7, RECME FBEEAHER,
ERENOEECEELTED SR, £z, EoHmE
iR EE CEE i 35— (Fig. 2.D-c), #HEmEIC
b AR I 2 72, 750mg/kg EFICB WL TIE, 241
TRz 1F», BRELEOERNESHEBE
EoREEELEEL, BHEOHM% - T iz (Fig
2C), 7, BEMIELEE 2o TZIFLEICHMmL, #
BT & S O il b BB TH o 7 (Fig. 2 C),

z8, L, M AE B, BE, BEci, BG#&
BEirEEYT 3 LELNBELERED s nah 5T,

3. REEBEARTR

BG.300mg/kg LLE DS IT & - TERD & n B O
ey E L, MEEEEOEERZEEELTH 57
FEOEEDLOTRHELEEELk->TED, %
7o, BEEEOHME S-S Tl (Fig.3D), ZE* 2T
EEEERBICIZRO Y oK L RO EES
=W s iz,

% 23

TS EDFEY M, WEEERED S I HmE
FTEORERBRECODLTIREHEBEE L T 3
HIBABIE BB EER LT L AHRERD R,
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nYE e Bbh, 58 - BROBRETZEOEEMET ¥
32 bEREOBHALY T ABEAD— DI K> T3 E
26N,

GSEBESRELEY PINT RV IEDFER IO WTEH
MRELTEY, 77 EOREHBES (W15E) Tt
LB EE R, {3~ 4 BEOKRETRINERE
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FERDILRELTWAE?, Z20%, KESIZZOR -

ez hE - HiEZE L+ fEE12 L ¢, Amberlite XAD—
2 % Sephadex LH—20 (2 X W EEMEOREZED T
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ATy MEMOBRE - HIEELEEECL CEEY
BOMRICOOTHRETULER, HIMFEEK, A5/ —
Ny, Y=, BEEETF L, T b ICEHRETY, B
Bink CIEEMRERINC RIETH 2 L LT, ZOHIM
BOWRNY S CORY VYESCHERREALRT &
BEOLTWAZIEICEALTWS,

—F, EESIE, WhbWEYYDYIEFEICBITS
FEER L L TAS NS HER VR THROZEEEC
EELT, - IOERER GIEEAETERTO 12
THHEAZIVHEEL TV bD LHEEIL TRETL
ekl b, TIENERY I VEREEMERS AT
B EBEMIILEYY, 208K, IOEEMEDS
Bt pE8IAED, S~ S 7 4 —THELULE
PEE (BG) Wi E A Y I U EBEE R0, 22
TEERICBV T, ELEY MoXT 5 BG 1 EERES
WEBAEEREICOWT, REEMICREZMZ 72,

BG 05 ENLE Y MIh o —BER, KES5E
(300mg/kg BAF) ClkAaonT, @ik5E (600 mg/ke,
750 mg/kg )iz VT, BEDIIE, BEERY,
S 128 LINIC IR 2 BB L 1o, BG24REIR O IR
FrRCiX, 300meg/ke b o #5450 T BEMER B URERE D
BE - i s E &, ZOFIE - HlnEoEL
i, FESPEFRES M POHE L TV AFTR L ABERIC
FA—obDLBbh 3,

BG #5147 & 22 Bl O KIS i, B TE
EENH SN BN, ZORIGERIZI—DOEREH»RD 5
nz, $hbb, KES5E (300 mg/kg) Tik, BEREOE
& - ISR %iT L CBHROZESEETH D,
BEEOHEIMCH- T, BEEELEBERRCLEYES
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& B IcBbhi, REREE (150mg/ke) T, FE
RIRHEOEmE#HE-> Tz, —7F, BtcsuTi,
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ZAid & PREE I, RO THER RS shEELL
TR ZR Uz, %8, BHROZE - B0zt
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GESIE, VI EREIC K 52E - BRI BER
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R URE 2 T17, A CEEILS AUREEE 517
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T2 b AL T02™, Lol, BB HikoZzki
FRO LS CERCRBET 25D TIER L, KL EER
DREAHEBIIRD SN Eh s, HOMERTIZER,
BMEBEOVThOERTH 21 LT, MTFHIERALT
WahDLHEAENG, 5B, BE - HINOFKE BGD
EEEAY», b2VIIHEERICI 3 bOrIcOVTi
KEBROBE» 5 3B H» TRV, LAL, BG2ST v »
EEME» SO Ry 3 R RES B IE, £,
V7 ERREIC K BIMRERIE Y & T~ ) B E
R332 908, BGIz & b IEREMAIES S~/ >k
HiHEHEES NI A Y 3 Vo3RE « HIOFF S L
THwabDLHEIND, %8B, FE - HIOREIR
pTREICAHSNI T L, T, BEE{HHIICET
LCRD NI i, SHBZORERELHS »ICT
3 ETHERED,
AKEBIZBWT, BG300mg/kg (175Y D #75mg, 7
BRELTRNIE) OREETEE - HlnEbrsED
51, 750mg/ke (175D #7190mg, E5MEk & LT 25
g) TRESHBIHEUANTSAIRESBE ST
L3, BGEEh Tt 2 HFEOEE S BED TH W L
ERTHDOEEZSND, BEED 3 RIBREENER
270, REBROBE LEROBE X EHELRT 2 &
EHISRE VDS, WIS IREEIR T T £ D30% & 50% iR
BE6~IHMEABRE T ALV, £E5 VS
CHMEYE 3~ A HERE T2 itk 0™, 7, HH
5IZHZER100 g FOMET % | BASE L L1 MR
WL2HBIRE T3 Z Lz & - TEE - Rl
REFEDTHEM, 75 COBFENE T, 8RR TR
THAREORBEBELBRAEIRT, £/, AiHickoT
WET 2 eSS T3 KEEZA W BG i,
EREER R 2R, KB, BBBETCAML- LD
ThY, TOLIBMEIZL>TERY I HEEEFEEI
HRTE L ERD T B, M->7T, KEBRTD LED
N FHMBOBESILCEEL T3 b0 L EbN2,
7 5 CHEEE (BG) i3, Sephadex G-25 #3{k L ¥ 3
SE7 U~ NTT7 4 —TCHEELILEST, T HED
KEME R G L, ZTOREIE 5~ 6 BOEEE» S
BoTEY, 56 2EORMBEEICE Ay 3 VHEHEER
ROTWBESY, %7, BGOILEAMRIZ, K, x5
Ny Ty TH VT, LT, N
EYETETHY, RERRESATWI Y77 EEEME
DR LB TEUL T 3,

AFEERICB LT, BGRELE v MM IcAtSE LT
LizZtid, 77 EORENEOREWEEEHEETH

LA[REMERTHLS RB T Z D TH B,
% %

bR UEREEEET 5V S CERER (BG) @&,
Sephadex G-25 #{HkL ¥ 25 s7u~ v 57 4+ —T
P 7z, BG D150, 300, 600K UF 750 mg/ke & % HE
NVEY M1 EREHRORS L, SEEEC W TRE
L7z,

BGO# 5z & 5 — MR i LR & T - 7223, 300
mg/kg PLEDOBREBICBWT, T& U TEME L ENC
BEERUCHMEOE L 2RI, FE - HilEEhi3g
SEBOBINCHEWEE L 2D, BHRZ L OBEEED
EERREEORM 72, —7F, BEWORBEEL M
WREEE A & T B L U, SRR B LT, T
B EE CRLEETH -1, BEREEDT50mg/
ke TS HI12BFM N TR BSRE S Lz,

UEOHERE»S, 77 ETNBE RS 3 HEHIE
EYE L HIMBERE—OYE Th 2 AREESTE S N,
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