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Table 1.
Animal No. 1
Date, Sept. 1982 6 13
Blood
R.B.C. (x104/mm?) 921 890
W.B.C. (x 1/mm?) 13195 21300
Hematocrit (%) 38.5 38.5
Leucocyte (%)
Lymphocyte 50 55
Neutrophil 29 25
Eosinophil 17 13
Monocyte 5 6
Biochemical examn.
GOT (KU) 48.48 53.01
GPT (KU) 24.83 20.21
CPK (IU) 40.32 94.39
ZTT (KU) 5.24 13.20
Al-p (KA-U) 6.15 5.15
BUN (mgN/dl) 19.24 11.23
T.p. (g/dl) 8.0 7.7
ChE (IU) 166.7 170.9
Bilirubin (mg/dl) 0.75 0.19
Cholesterol (mg/dl) 96.8 55.7
O.F.E., min. 0.74 0.79
max. 0.50 0.50
Electrolytes (mgEq/1)
Mg 2.00 n.t.
Ca 4.84 n.t.
K 4. 45 n.t.

Na 138.3 n.t

Clinical and biochemical examinations on blood of cattle

No. 2
20 6 13 20
860 681 784 742
7600 7470 14600 7900
37.0 28.0 32.0 32.0
89 47 43.5 84
9 23 37 12
23 15 1
2 7 7 3
47.61 68.92 72.88 93.34
24.35 22.81 20.74 18.92
46.02 32.46 138. 20 24.40
2.93 2.76 14.63 11.56
5.43 9,50 8.28 7.61
20.32 21.41 7.18 19.71
7.8 7.2 6.8 6.9
174.6 189.2 205.9 243.8
0.71 0.12 0.58 0.18
65.3 132.0 111.8 103.5
0.78 0.66 0.66 0.65
0.52 0.44 0.44 0.43
n.t. 1.59 n.t. n.t.
n.t. 4.35 n.t. n.t.
n.t. 4.24 n.t. n.t.

n.t. 138.4 n.t. n.t.

Remarks: O.F.E., osmotic fragility of erythrocytes, as indicated by maximum and minimum

resistance to hypotonic saline solutions.

n.t., not tested.
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Fig. 1. Distribution of lesions in the spinal
cord, Cattle No. 1.

V7Y hEEOBFRIRE & O 133

w2

L. BRERAFT R,

BkirfAiE 263 kg C, SEREIB1IMALFEE TH 3
D WS RABEL D Th-77, 81 6& S
HRb DY, RERLEBRTH- 2. AL LR
DRTEL . Hil & WAL A & iz, FERDS i
BETd -7z 112 BHEE 2 B8R 1205, S14H/:
[k, FROEBIEIZA 6N h - 1. ML R
T % i ChE OFEHDE U WE T & FiskiSHE
DIET O A btz (Table 1), {FHE THRIE
HIP (EPG 8), #&i¥P (EPG 4) i s hiz,

2. IRPEMERRAAT R
BHISRHE T, FIRRHAE 242kg, BB L ) 20K
DU T, RRIREBAR CHE TR, A&BNISHE
RRUTZU <, RN 218 (2 TR 0 & SRBIK O
GHBEBERD Sh, BBIIkSEGa 2L, LEOK
BOFESAH LN, BB EEOBEXYGA S0,
Z DD R PR MR RIC 2, PIIRMIC & e B
BRBD 5N o1z,

3. IRERERRAAYET R,
PIBGEIRERIC I3, BRI BB R AT X 2 R34 5
NIzDAHT, AR TNITRIEBED S 1 7t 2 -
Tz, BRICBO T, F1ALIIFEREOFTENA B
Ny, ZOREIPCPEELLDTH- 2. BED

Fibrillary gliosis, Demyelination
Vacuolation

Ci—To

Fibrillary gliosis. Demyelination
Vacuolation

o
l
—4

W

Fibrillary gliosis. Demyelination Diffuse fibrillary gliosis .

Vacuolation Vacuolation
To—La T2—S
Scattered vacuolation Satellitosis
Tr— Le Ls—S,

Fig. 2. Distribution of lesions in the spinal
cord, Cattle No. 2.



134 SRR - RS - MK B K IR - BERKER - AR

FIIREBIZ Fig. 2 WRTEBHTH » 2. T4bD
1 SEEED O 55 3 MBEIC b T HREER R X OMRIFE
iz fibrillary gliosis, s, ZERFER BE T, spheroid
body OHEL A5 h 1z, WRERBICH LK
12, B0 T TRIATOI, HIMBILLE
4 TEBGC b TiE, SEAURBARS AL BAE, Z22H
R & b 7225 fibrillary gliosis 234 51, 5 2 sk
b 6 5 1 sl DS AR FEEFRL IR AL AR /S fibrillary
gliosis H3& b tz, 557 k& b % 6 RO H I
i, 2B E O AR EIEL & TR
HheEssd 5 @iy & 6 0t KEEEARRD
satellitosis & NBMED gliosis »3%5 5 IERED 5 &5 11l
Bhic b1 TED b, RN 4, 5 EMERIO b
DI 1 Hl & FHEDIRED A b ichd, 5 4 TEHEH
OFROEETH - 12, BT 2 D&l
Th, EiBRRAGNT, SFMRE WHEH
B, BEFEMRES S b REEIED SN ah oI,

£ 4

v 5 v thidc s T 5 BN, MUIRALFHBRERT
BT, BIERS CRMEEL o, SE0F
INTRIEOFT R R LT, & O aRTR E L
T, [f{% ChE {EHEEDEL WVETE T 51 d. &
PUZIERIED 10 2y 1 BERAHEET 5 RELETH
b, BEPHPEEO RS, WEVA NS -TIC
L b, FEWHSIEERZ 2L D EBALND
D5, VF VDO LS WRICES DO, T
DEEREE E DAY+ 3N TS OBRY
ST, ZOEABFEEDDRTEIAHTHH, &
N REET S LIZABTIERINIIO L ODFET
bd3,

RKLEDV 7V EREIC X 3 PEEREC DT,
HEHERSTH 5 cycasin, I HILEZDT7 2 Y a2 MAM
DOFEER L O L T2 HEEETE 280
&, OARHOMREEDRICL S DB d S LN
T3, AEHREL 722 flodiz, HkEReEY
DN, V7 VERECL S BN
JRISIZAD T, FRGERER, & ICERICEE S
FELSTEIEL T, NERTIlRANz & 5 i fFEE
Ao b Dit% s b, SEIOFD L STk
N R RETI L O T3, FFEER T T I, M
BIREIPIDERCER TS DEEA NS, VT
D IERR DS T REIC R 2 E S € 413, Mason 519 D
SV NY)IAPED VY F Y Zamia spp. #EEL 24
TOHER I H & L T, Hall 53 O Macrozamia

lucida, Bowenia serrulata T&4<°, Hooper 5% D
Cycas media FREFTB T 5 BEVD D BHO»TH
5.

briEiT B 2EDY 7V h#Ed, 1975 FE L b b
@ETIZRBNTREL T “BY 7% LR INBBIR
b, V7 v EERA & 5 L TROE,
R X 5w EIRSROBERIT b BRIC 2 DFE
NH BB LI -z, Th b DEKRIEERE, 7
AEDOHESSSID 12T —KT 5 b DD, HHRE
OWTIREAS bz 3T, by EHET S
543, Cycas revoluta Thunb, —fEDA TH Y,
chinkamEErian, S b ) a, Ay
a, -2 b5 7 XENEEDY TV ERRICE
AR T A C L, RASRITERENT ETE
H5,

Hall 53 3 Macrozamia lucida & Bowenia
serrulata % B C AT - 12 EBY 57 VIEREFOR
BRSNS, FRRSMED Ak s U, EREERAL &
b HERE D FRIT T CEAXMH I IR HILL,
557 HEBE L O WAL CIRERICRRL T s, R
WTIE, BB DMMBORESA LN TS, T
5 DEMIRE L, & BRI L D TH S, —
5, Hooper 55 (D Cycas media ¥ HDEHHICE
"Tid, spheroid DHERNAIRE T, F 3EH»LH
4 JEBEIC T T, TR, 556 BBE & b AL
T TIZRE, {IFEEIT £8D spheroid HHERL T
L.o%tn, 5B2MEE X Y6 EMDMEEHENC, satellite
cell DY, ML ro kMR B O /s & D
PIRDA LN TN D, HHEH S DPITIL, fibrillary gliosis
PEEETARENSEETH Y, EhiB L OHIAAEE
HCER, MFICRESRGL, BAMREE AR
BCRIERPI & R, RAER TR IR L
Tk h, T2, ROUEE, RO KA EE AN
AL Tl % PRI, BAIIEMRREI ORI &
BRE DS B ERDA b, FNEFNOREOEFER
B3, Brs 2Rk ERL T 3 2%, Hall 5 OFS
24 40 H7%, Hooper 5 DHiHi 55 HRTH h, HEDL
DT #F DFERIED 5 A Thi ) HEXFEILOT
HHTEDD, RWEDEZ Y F VDRI S DT
24, BELCHABOBRBNLECL S SDEBA
5%, 2D &t Hall 5% Hooper 5 DFICH S
NBIREEDLS, PHELERME, HROEMBRE AL T
DL, EZELOFAB NS DEEEEAZIN
% BAMEORITE % 1k & T 2 B o Rk E 2L T
NB T EDDEFMEIPHNEA L EHTES, K



%@ﬁmﬂﬁm@brm,a%&éa&~ﬁ?5é®
?é&.?&b%%&%%?@%%,%%ﬁm,%&
ﬁ%?@ﬁ%%ﬁ%ﬁ?%ﬁ@ﬁ&%h%.ﬁ&?%
®%ﬁwﬁﬁ¢5%%,W%%u,m%wE,M%®
#ﬁ%ma,&%ﬁ(mme&mﬁwhﬁﬁﬁmﬁm
m%#a.M%WM%@%¢M%%,E%%u%WE
KEOEET, BTizds b wmEL T e ah
TRBH, 83 U 4 RO T FFHE A9 iz 2 o
3, 1t,Hmmr6®M@%%6®wm&6ntw
@ﬁ%®%%u,cmﬁwﬁﬁiﬁ%®%ﬁi?é@
5cam6,mm§%®%%®%%t%<%@dwé
naéwvéa.C@xﬁmm&%&w%ﬁﬁﬁ%g
T 5 HREMKLD neuron FHEH D 5 IREV BT 2 ¢
&2, AD Wernicke syndrome, Striimpell’s familial
spastic paraplegia, thallium & 3%, Rz,
SMON #75 £ Ta15 0 T b 1487, “dying back”
%&%?hfwém,yiv¢%mﬁwéﬁﬁﬁ§é
COIRBICEELT 3 4D TH 2

MEDIRAC D 0~ Tz, s 3 EE T RAE o A
N.%%B@%KBmTH%&:%%&%K%EH%
ﬁﬂ%&éﬂtﬁ,@ﬁ,ﬁﬁﬁwkﬁwﬁgéﬁb
NBRBEELL R, IHE & DKL & U 22
&ﬂ§<ﬁﬁb,£ﬁmﬁﬁéﬁ%75ctum%v
DT Ub U 5 8GR U 2263 o i & b
WU T, FEAEEEDBRBD BN o120 &b,
MK@%&E%%ﬁ&M%@&%bﬂ%.zt,%ﬁ
mﬁﬁ?a%%@&ﬁi@%@%ﬁﬁﬁ%mg,&<
CRRIBED 50T, KEOMRES 11 & A VRS T
T doeEbhg,
uhmc&me,v%v%&ﬁwib%iﬁaﬁm
BENEE, BRI T e T 5 R, e
mmﬁﬁéﬁﬁb,%wﬁ%m,hﬁﬁémuFﬁT
6%&%$®%ﬁ%w%mbfbb,cn6®mﬁ@
RET S RIECRE R X 10T MRS RIC L 5 4 T
AT EVBHEATH S,

L3 ¥

MTRIR T OB IC s SN il SR, %
SRR, AOBKZIMET5 V5 v hEBEET,
HEER2ET 2 280200 C, BES T LK
HCFRRE, & 5 WRBEISEIRE R Fo 128 C B K
DFER% 712,

L R RERIBEE T, RERER 2L, SR
U TIREBIT 27 L 12, 370, AOBKIZSEY

VT hBEOREMET L FONE 135

Ho1z.

2. MAEAEFEAIC 12, R M3E ChE 754
fEOEU WETH 2 50, FROBRIEHE BETIH
S0MET T 2 fR@ia shts,

3. JREERNITI, AIREIERIEA 5T, Mk
R CHEBICHE L BRSA Sz, cho iamm
REBMHED B 23850 5 72 3 fibrillary gliosis T,
MIREERE TR, R, BUEHTIUERIC R
LTRY, TnbdOENE 20 FniiemgeoD -7,
TIPS T 2 1B Cd - 17,

M3 ATRCEL T hECHETIRE R
REEL THE, ¥, $0BRCY > TEAOFERIT
POBAL TLREES 5 BB SRR E R & M
imimﬁﬁm%ﬁ,:%%mtﬁmtxiﬁgﬁﬁm
FSRZARIBATICIE < R - L &3,

X [

1) Blackwood, W. and Corsellis, J.AN.:
Greenfield’s neuropathology, 3rd Ed., Edward
Arnold, Edinburgh (1976)

2) Hall, WT.K.: Toxicity of the leaves of
Macrozamia spp. for cattle. Queens]l. .
Agric. Sci., 14, 41-52 (1957)

3) Hall, W.T.K. and McGavin, M.D.: Clinical
and neuropathological changes in cattle eating
the leaves of Macrozamia lucida or Bowenia
serrulata (family Zamiaceae). Pathol. Vet., 5,
26-34 (1968)

4) CPEPEIE ¢ TMERERESADLBE. p. 116
ERFE/BE, HI (1980)

5) Hooper, P.T., Best, S.M. and Campbell,
A.: Axonal dystrophy in the spinal cords
of cattle consuming the cycad palm, Cycas
media. Aust. Vel J., 50, 146-149 (1974)

6) MEE— - BILE= - BJIR - BEHRES: Bk
FET7 F 7R, p.390, K, FE (1982)

7 OEH OB R p.301-306, HEFREEH
R, R (1982)

8) Keeler, R.F.,, Van Kampen, K.R. and
James, L.F.: Effects of poisonous plants on
livestock. p. 337-347, Academic Press, New
york (1978)

9 MK TE - ERMARR - AKHE - RS -
BE A REEL : BBEO V7Rt
HHHE - RIS ST 2 RAERR, SEWEEis Lo
WEERBRR. BARFERRY, 34.119-120 (1984)

10) Mason, M.\M. and Whiting, M.G.: Caudal
motor weakness and ataxia in cattle in the
caribbean area following ingestion of cycads.
Cornell Vet., 58, 541-554 (1968)

11) Wesley-Smith, R.N.: Cycads and cattle
in the Northern territory. J. Aust. Inst.
Agric. Sci., 39, 233-236 (1973)



136 SEELL - TEE=ES - #K B Ak BB - EFRRKAR - AR

Summary

In the islands of Okinawa were found grazing cattle suffering from ataxia and paralysis
in hindquarters due to ingestion of a cycad plant, Cycas revoluta Thunb., indigenous to the
area.

Among these diseased cattle, two cows with severe clinical signs were examined
clinicopathologically, hematologically and pathologically.

The results were as follows:

1. Clinical characteristics of the affected cattle were marked emaciation, lumbar
paralysis, swinging-leg-lameness and falling-out of horns.

2. Hematological study revealed marked irreversible decrease in serum choline
esterase levels and a tendency to increase in osmotic fragility of erythrocytes.

3. Pathologically, the gross findings were essentially negative, and significant microscopic
lesions were concentrated in the spinal cord, among which the most prominent was production
of glial tissue, so-called, fibrillary gliosis. In the anterior parts of the spinal cord, fasciculus
gracilis and the lateral funiculi were involved and in the posterior parts ventral funiculi were
locally injured. These sites of fibrillary gliosis corresponded respectively to the ascending
and the descending pathways, and the productive lesions were presumed to be the cause of the
neural disturbance.

Explanations of photographs

Photo. 1. The affected cattle (No. 1), presenting lumbar paralysis and swinging-leg lameness with her
right horn fallen out.

Photo. 2. Transverse section of the spinal cord at C3, showing wedge-shaped area of fibrillary gliosis
consisted of proliferation of astroglial fibrils in the fasciculus gracilis (1) and vacuolation and
fibrillary gliosis in the lateral funiculi (2). Cattle No. 2. LFB-H&E.

Photo 3. The fasciculus gracilis at C2, showing productive tissue stained deep blue by Holzer’s method
for glial fibers. Cattle No. 2. Holzer.

Photo. 4. Area of the left lateral funiculus at C2, showing marked fibrosis, vacuolation and demyelina-
tion, which is the same lesion as seen in the fasciculus gracilis. Cattle No. 2. LFB-H&E.
Photo. 5. Area of the corticospinal tract (the right of photo) in the lateral funiculus at T12, showing

diffuse fibrosis, vacuolation and demyleination. Cattle No. 2. LFB-H&E.

Photo. 6. The ventral funiculus at T11, showing numerous vacuolation and diffuse fibrosis in glial
tissue. Cattle No. 2. LFB-H&E.

Photo. 7. Vertical section of the right lateral funiculus at C2, showing enlargement and vacuolation of
medullary sheath and swelling of axon, whose arrangement is disordered and torn off. Cattle No. 1.
Holmes’ silver method.

Photo. 8. Satellitosis and slight increase in number of glia cells in the inner side of anterior horn at S2.
Cattle No. 1. H&E.
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