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Experimental Studies on Effects of Cycasin on Guinea Pigs
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Table 1.  Experimental schedule and grouping of the animal
Group Animal Dose Duration of No,.of Total dose
No. (mg/kg/day) exp. (days) dosing (mg)
A 1 1.0 180 60 33.21
2 1.0 180 60 39.16
3 1.0 180 60 43.08
B1 1 5.0 30 10 29. 35
2 5.0 30 10 33.50
B2 1 5.0 60 20 52.35
2 5.0 60 20 57.80
B3 1 5.0 90 30 94.10
2 5.0 90 30 91. 80
B6 1 5.0 180 60 202. 60
2 5.0 180 60 175. 90
3 5.0 180 60 189. 55
C1 1 10.0 30 10 59. 20
2 10.0 30 10 65. 10
C2 1 10.0 60 20 144. 60
2 10.0 60 20 104. 60
C3 1 10.0 90 30 185.50
2 10.0 90 30 159.70
D 1 15.0 63 21 201.45
2 15.0 64 21 171. 90
3 15.0 72 25 238.50
Control 1 10. 0 (ml/kg, saline) 180 60 —
2 10. 0 (ml/kg, saline) 138 46 —
Untreated 1 — 180 — —
2 — 180 — —

Female guinea pigs of Hartley strain, weighing 450-780g (average 598g) in the age of 2-3
months, were subdivided into 4 experimental groups of 3-9 animals each, and given repeated oral
administrations of cycasin dissolved in distilled water, 0.1 or 1.0 mg/ml (w/v), using a rubber
catheter for human use, with a fixed dose of 1, 5, 10 or 15 mg/kg/day at intervals of 3 days. The
experimental animals were sacrificed regularly at 1st, 2nd, 3rd or 4th months of experiment, ex-
cepting cases in emergency. Two control animals were given 10 ml/kg of physiological saline at
intervals of 3 days. Two untreated guinea pigs were adopted as control, being sacrificed at the

termination of the experiment.
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Fig. 1. Effect of cycasin gavage on body weight.
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Table 2. Hematologic values

RBC Ht Total protein

Group No. (X 10%) (%) (g/dl)
A 1 503 47 5.2
2 546 41 5.2
3 540 42 5.1
Bl 1 401 36 4.6
2 454 39 5.2
B2 1 584 49 5.0
2 490 44 4.6
B3 1 473 42 4.4
2 524 47 4,8
B6 1 610 55 5.2
2 554 47 3.8
3 532 45 4.4
C1 1 441 43 6.0
2 429 38 4.6
C2 1 487 45 4.6
2 506 52 4.6
C3 1 629 58 2.8
2 596 57 4.0
D 2 681 58 3.0
3 662 57 3.6
Control 1 553 46 5.0
2 504 43 5.1
Untreated 1 470 40 4.4
2 460 39 3.6

Blood was taken from the right ventricle of heart at the
opened chest under chloroform-anesthsia in the
vacuum syringe containing EDTA as anticoaglant, VT-
052DK, Terumo Co. Ltd., Tokyo. Total protein values
were estimated by a refractometer.
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Table3. Fractionation of plasma protein electrophoresis

TP. Alb Glob.
Growp  No Jaly ‘) ak) Bk 7(%) O
A 1 59 61.4 21.9 8.6 8.1 1.59
2 6.7 62.9 18.0 9.8 9.3 1.70
3 5.7 63.6 16.3 11.0 9.1 1.75
B1 1 4.6 59.1 22.1 9.4 9.4 1.45
2 4.5 65.4 17.1 9.6 7.9 1.57
B2 1 6.7 56.7 18.6 11.3 13.4 1.31
2 6.0 56.4 23.2 10.5 9.9 1.29
B3 1 — — _ — — —
2 3.0 586 18.5 10.0 12.6 1.41
B6 ] 5.3 53.4 19.5 9.8 17.2 1.15
2 4.5 56.8 20.8 7.1 15.3 1.32
3 4.7 61.4 16.4 12.9 9.4 1.59
C1 1 — — — — . —_
2 4.0 60.0 25.2 7.4 7.4 1.50
C2 1 6.8 55.2 23.7 11.3 9.8 1.23
2 5.0 47.4 25.3 10.5 16.8 0.90
C3 1 4.2 57.6 19.2 6.4 16.8 1.36
2 4.2 49.7 23.5 12.4 14.5 0.99
D 2 3.2 41.0 20.0 5.7 33.3 0.69
3 3.8 49.5 24.8 13.3 12.4 0.98
Control 1 6.3 54.5 25.0 12.7 7.7 1.20
2 6.7 59.7 23.6 10.5 6.3 1.48
Untreated 1 4.6 64.8 21.2 7.9 6.1 1.84
2 5.6 62.6 25.6 4.1 81 1.98

Electrophoresis was made, using cellulose acetate
membrane method.
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Table 5. Body weight, liver weight, and the ratio

Body weight Liver weight Liver weight

Group  No (g) (g) /body weight
A 1 510 15.70 3.08 (%)
2 660 17.65 2.67
3 840 22.20 2. 64
B1 1 580 19.96 3.44
2 660 22.76 3.37
B2 1 610 22.10 3.62
2 630 19. 38 3.01
B3 1 600 16. 30 2.72
2 640 16.10 2.51
B6 1 650 13.85 2.13
2 470 7.35 1.56
3 725 19.00 2.62
Ci 1 590 18. 31 3.10
2 570 21.20 3.72
C2 1 700 16. 26 2.32
2 480 12.69 2.64
C3 1 460 10.08 2.23
2 420 7.56 1.82
D 2 450 12.12 2.69
3 540 14.49 2.68
Control 1 870 25.70 3.06
2 680 25.10 3.69
Untreated 1 595 20. 40 3.43
2 510 18.10 3.55
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PEILL 7. Bo JF#EIZ megalocytosis O HIBLZ
¥, [IFHC PR O BiAE R & IR O H b /e
LT3, WENIZLTY megalocytosis DHY
BUIH R T HBICERA L2 EBC2 0D LM
s, BIHFIZOWTIIHEBHM 3 »HU EDL D
11 7 HNC 2 b7z TS B L 08 X EIR BT
»Y, S E cycasin DE#IZ- W CUIRYT
H 5. SAH 5N -IPERKZE Fukunishi P, #£9,
BRSPS o M2 cycasin,  H DWW cycasin %
&rde cycad meal % FHEEINICHG L 72 REROAEA & 13
IF—FLTHBY, BEEL MET o T cycasin I
K ARIGHEERI LWL I TH D, EVE » PR
7-52E4-ClL, Spatz!'? 23 cycad meal % 5 AH#E
L, ZOBEBHANEHEL 2 DI, IEORE, B
WO, AFZ, nodular hyperplasia, UM, Jf
M A bz LG LT b, ARBRTIINED
W, BROIIEZ T E—B L TR N8, AFER
TEEEIC & b7 megalocytosis 12 W TR Hi
TOW. BgE e R O il b Lagwy
Zedeck 519135 » +iZ MAM-acetate % 1[al#¢45 L
7-#% 12 megalocytosis % # T\ %. Nodular hyper-
plasia ¥ X OFFEZNIC>WT Laqueur 5943 cycad
meal ZEHEIICHSG LS » T, Sieber 5198
cycasin BXUrZ D7 7y ar MAM % EgNICH#
BUEH L TOEE L TWDS, AKRBRTIRANNEL
I ENIEH o T FEVEIZ WV OB 8 L,
Wk 2z ¢ LK B s 0gs, BGRORRE L, L
L 7- B6#f, C2EHICIRMEREN/A, oval cell 234
LA, TS DIREL RG> WS40
HERTIIARPTH 5.

B TIOEMRMED ER A o705, il
Y, EHESY OF » MBI ARBRERE—FL T
W3, N bDHEITH D & IT, cycasin DFFEIC
S BB RICIEN A SBED L D L 5.

JHeBZ oW L Spatz 5%, Laqueur 59%% cy-
casin, cycad meal #4512 & 2 Radkihd 06, kil
BB EEREL TVDS, AREETIE L HES
R4t 10mg/kg, 15mg/kg &<, »OHRGHRRD
ZNWHDIZH BN LD, cycasin 12X 5D DL
LEZONDHS, SHREIECE SR L TRET 200808
H5.

BIZ B 2BEFEOIIR EFAND Y/ n 7 »— 20D
BRI cycasin 12X 22 UA & D SR s L
Vel & RS BRI OMLEN H A S Ll s, A
BOBRMNTHDENE » MTBIT D cycasin OffliE

RIS T DIBIAEBROMER» S, ZVbDLEL
b b.

C:3 #

E/LE 5 FIZ cycasin # 2 HEM R CRIENIZRE
G L, EURINBIEE, M, bR
B X ORI RTE 2T - 72, TVE o b 255E, 9HF
50T, EIELEM Y 1~15mg/kg, #EHIN 1
~6 7 f], #E5HE 29~238mg & L7z KERIZKD
EBYTho7.

1. FARIIZELR O S WIECTREGIINICIE U TA
ROMDH b= 15mg/kg BHRTHEY, LT
FTEHENE » MDA DBNTAS, HREERIZED SN
- A
2. MESFRE T 1 HOREROZVWEETRS
RS U CaRImER R O B0, Ht g R&, T.P. @
WD BA A S Fo. M LM % o3
2T, - n 7 LD ERERL LN, FFESRERE
2 SWREED RS Y, BOHRITE U T
glucose DL, ChE o EROHEFMRAL LN T2,

3. IRFERRA CIIFEER B L OREL OIS
PEERICE U ORDT 2SS AR SN WEIIIF
W, PR, BB, MEOLCERD SN 7oA, & QIS
B, Bgh, #EHIRICE U T, NEROYEDR
HIBEOELL, ERIBOZY:, 1#3E, megalocytosis 3
e bITHOEA B & OB R1ED btz #
LM AENL L, S ERSHRT 212onT, &
N O ORZEEA L Y IR, LV EEICLY, 5T
mORI, 2 o S —HIEOAE Y F ) VEAERDARLN
-, P IR R DRER A, ERCTIRIRNGEAS,
R TIRBR RS TN ZIVDEBI A b s, B
TR ZI I L TS Th » 72 RIK, /MiN, FFBEIC
IR ORINIBD 5NLh - 7.
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Summary

Acute toxicity and carcinogenicity of cycasin as an alkylating agent have generally

been established in experimental animals.

soning in cattle, the presence of another unknown toxin has been postulated.

As for neurotoxicity observable in cycad poi-

However,

data on the guinea pig living solely on vegetable food are still too insufficient to confirm
the hypothesis. Accordingly, we undertook an experiment by giving guinea pigs repeated
oral administrations of purified cycasin at intervals of 3 days with varied doses (1, 5, 10

or 15 mg/day).

The animals were sacrificed in 1-6 experimental months, pathological

examinations as well as studies of hematology and blood chemistry being conducted.
Proportionate to the length of the experimental period, weight loss became more

evident in groups in which higher doses were given.
A tendency of increasing in RBC and Ht values as

logical symptoms were observed.

Even in the lethal cases no nouro-

well as that of decreasing in serum total protein levels was noticed in the groups of

higher doses with longer administration-time.
7-globulin fraction and lowered albumin fraction.

In the serum, cycasin treatment elevated
Marked increases in enzyme activities

of GOT, GPT and AI-P were recognized in the groups treated with higher doses for
longer periods, suggesting a functional disturbance in the liver. Rising of cholinesterase
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activity and falling in the serum glucose level were noted as two distinct tendencies in

these groups.
Weight of the liver and its ratio to body weight showed an inclination to decrease

dose-dependently.  Some pathological changes were found in the liver, kidney, pancreas
and spleen, above all in the liver. In the earlier stage of intoxication, centrilobular
derangement of hepatic cell cords, degeneration and necrosis of hepatocytes and megalo-
cytosis were mnoticed evidently, and in the later stage these alterations became more
widespread and severe with the addition of bile duct proliferation and hemosiderosis in
Kupffer cells. Lesions in the other organs were slight or moderate, and no pathological
changes were detected in the brain and the spinal cord.

These results indicate that toxicity of cycasin in guinea pigs is very similar to those
reported in other experimental animals.

Explanation of figures

Fig. 2. Liver section from the guinea pig given cycasin (5mg/kg/day at in-
terval of 3 days for 3 months), showing irregularity of the hepatic
cords, fatty degeneration and necrosis of hepatocytes.

Fig. 3. Higher magnification of Fig. 2. Marked nuclear irregularities are
to be observed (megalocytosis).

Fig. 4. Liver section from the guinea pig given cycasin (bmg/kg/day at in-
terval of 3 days for 6 months), oval cell proliferation is to be seen.

Fig. 5. Liver section from the guinea pig given cycasin (bmg/kg/day at in-
terval of 3 days for 6 months), bile duct proliferation is to be seen.

Fig. 6. Liver section from the guinea pig given cycasin (10mg/kg/day at
interval of 3 days for 1 months), dilated sinusoids and degeneration
of hepatocytes are to be seen.

Fig. 7. Liver section from the guinea pig given cycasin (10mg/kg/day at
interval of 3 days for 2 months), megalocytosis and adenoma-like
proliferation are to be seen.

Fig. 8. Liver section from the guinea pig given cycasin (15mg/kg/day at
interval of 3 days for 63 days), megalocytosis and vacuolation of
hepatocytes are evident.

Fig. 9. Spleen section from the guinea pig given cycasin (15mg/kg/day at
interval of 3 days for 63 days). Note numerus monocytes in the
dilated sinusoids.
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