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Pathological Studies on Cycad Poisoning of Cattle Experimentally
caused by Feeding with Leaves of Cycad, Cycas revoluta Thunb.

Nobuhiro Yasupa, Isaburo KoNo and Tsutomu SHIMIZU
(Laboratory of Veterinary Pathology)
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Table 1.  Clinical and biochemical examinations on the blood of Cattle No. 1
1 1 Ul v v
Blood
R.B.C. (X10*/mm?) 992 860 844 805 882
W.B.C. (Xl/mmz) 15400 14500 19400 11000 11800
Biochemical examn.
GOT (KU) 44. 30 51.87 68. 14 49.75 55.71
GPT (KU) 22.63 22.78 22.20 20.50 23.77
Y-GTP (U/l) 21.37 53.11 37.98 17.81 18. 31
Al-P (KAU) 4.18 n.t. 7.51 6.09 6.77
BUN (mg/dl) 8.11 n.t. 15. 67 7.24 14,28
T.P (g/dl) 6.4 6.6 6.6 7.4 7.3
ChE (IU) 305.2 268. 2 264.9 257.0 233.5
Electrolytes (mEq/1)
Mg 1.93 n.t. 1.52 1.89 1.69
Ca 4.84 n.t. 4,99 5.28 4.99
K 4,87 5.04 4.71 6.13 4,90
Na 142.2 144.5 146.0 143.8 143. 8

"Remarks: 1, values before ingestion.
M, values on the day showing clinical sign.

V, values on the day of necropsy.

I, values on 7th day after starting ingestion.
V, values on 7th day after ceasing ingestion.
n.t., not tested.
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Table 2. Clinical and biochemical examination on the blood of Cattle No. 2

I i} | v \'
Blood
R.B.C. (X10*/mm3) 830 898 850 848 820
W.B.C. (X1/mm?3) 11500 11100 10700 19900 11200
Biochemical examn.
GOT (KU) 51.96 51.56 45.10 42. 60 42.73
GPT (KU) 16. 92 19.47 21.92 19. 48 21.35
Y-GTP(U/]) 10.21 40. 33 12.92 11.07 17.31
Al-P (KAU) 11.48 9.30 11.24 5.29 3.45
BUN (mg/dl) 14. 48 15.05 7.99 12.22 6. 24
T. P (g/dl) 7.2 7.4 7.0 7.2 6.8
ChE (1U) 202. 6 229.7 181.1 203.7 201.4
Electrolytes (mEq/1)
Mg 2.48 1.77 1.04 2.01 1.30
Ca 4.93 5.23 4.96 4.99 5.14
K 4. 77 4,92 5.09 5.20 5.16
Na 141.2 140.2 143.3 149.3 144.5

Remarks: I, values before ingestion.

I, values on the day showing clinical sign.

V., values on the day necropsy.

I, values on 7th day after starting ingestion.
IV, values on the day after ceasing ingestion.
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Cattle No.1
—
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r—_&i
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Vacuolation

Several spheroid
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Vacuolation
Diffused fibrillary
gliosis

Vacuolation

Mild fibrillary

gliosis
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Cattle No. 2

IMibrillary gliosis

Vacuolation

Vacuolation
Spheroid bodies
Mild fibrillary

gliosis

Vacuolation
Spheroid bodies
Mild fibrillary

gliosis

Vacuolation

Spheroid bodies

. Affected areas

Fig. 1. Distribution of lesions in the spinal cords.
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Table 3.  History of experimental cycad poisoning with ataxia in cattle
Age and body- Amountof Daysof Days before Days of Pathological
Species of cycad weight of cattle leaves fed feeding  showing experiment findings in Reporters
(months) (kg) (kg) sings spinal cord
Macrozamia 18 295 69.9 100 86 100 none
pauliguilielmi
M. miquelii and 20 181 10.2 45 45 730 none
M. lucida
M. lucida 20 181 8.2 34 30 48 none Hall et al'™®
M. lucida 15 136 14.1 89 87 110 none (1957-1968)
Bowenia 24 319 24.0 87 84 87
serrulata degeneration
B. serrulata 18 176 4.3 20 18 40 of nerve fibers
M. lucida 18 191 14.5 55 46 81
Cycas media unknown 7.7 85 85 unknown none Anderson et alV
(1964)
C. media 18~24 unknown 26.8 50 50 55 } axonal deg. } Hooper et al®
C. media 18~24 unknown 26.9 50 50 55 (spheroids) (1974)
C. revoluta 12 170 9.5 36 36 120 fibrillary gliosis
vacuolation authors
C. revoluta 12 169 18.7 82 82 104 spheroid bodies (1985)
vacuolation
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Summary

For the purpose of corroborating the etiology concerning the ‘“cycad ataxia” -like di-
sease of grazing cattle in Okinawa, we fed two cows experimentally with leaves of the
cycad plant, Cycas revoluta Thunb., indigenous to the area, so as to reproduce some
dyskinesia in hind quarters which were associated with spinal lesions and with a rising
in serum y-GTP level.

The results were as follows:

1. The first sign of dyskinesia in hind quarters was recognized after the Cattle No. 1
was fed 9,465 g of leaves in 36 days, and the Cattle No. 2 was fed 18,740 g in 82 days.

2. A temporary increase in serum y-GTP level was observed immediately after the
ingestion of cycad leaves, while serum levels of the other items were in normal range
throughout the experimental period.

3. On microscopic examination, Cattle No. 1 kept alive longer after the first sign
of dyskinesia before slaughter, showed vacuolation and fibrillary gliosis in the spinal
cord, whereas Cattle No.2 kept alive shorter after the first dyskinetic sign revealed
spheroid bodies and vacuolation.  The difference of the lesions between the two was in-
ferred to be dependent on the lapse of time after the appearance of the first sign.

4. Thus cycad poisoning of cattle which is due to their ingestion of Cycas revoluta
Thunb., the sole cycad plant in Japan, was experimentally demonstrated.

Explanation of photographs

Photo. 1. Cattle No. 1 on the 36th day after starting ingestion of cycad
leaves showing lumbar paralysis and swinging-leg lameness.

Photo. 2. Transverse section of the spinal cord at C3, showing fibrillary
gliosis and vacuolation in the fasciculus gracilis (arrow 1) and
the lateral funiculi (arrow 2). Cattle No. 1. LFB H&E.

Photo. 3. Area of the left fasciculus gracilis at C2, showing marked fibril-
lary gliosis, vacuolation and demyelination. Cattlle No. 2. LFB
H&E.

Photo. 4. Area of the left lateral funiculi at Cl, showing diffuse fibrosis,
numerous vacuolations, demyelinations. Cattle No. 1. LFB H&
E.

Photo. 5. The ventral funiculus at T13, showing numerous vacuolations and
diffuse fibrosis in areas corresponding to the anterior corticospinal
tract. Cattle No. 1. LFB-H&E.

Photo. 6. Magnification of photo. 5. The left ventral funiculus, showing
numerous vacuolations, demyelinations and mild fibrosis in glial
tissue.

Photo. 7. Vertical section of the left fasciculus gracilis at C3, showig en-
largement and vacuolation of medullary sheaths with their axons
torn off. Cattle No. 2. Holmes’ silver method.

Photo. 8. The right lateral funiculus at C5, showing slight demyelination
and eosinophilic sheroid bodies. Cattle No. 2. LFB-H&E.
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