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[Summary]

Among the data recorded by medical institutions in
Okinawa Prefecture, bite cases of 2730 by
Protobothrops flavoviridis (Pf), 1388 by P. elegans
(Pe), 469 Ovophis okinavensis (Oo) between 1977-2015
were utilized to compare the frequencies on each
category of bite situation among 3 periods in 39 yr and
among snake species.

As the differences among the 3 periods, the bite

frequencies increased in garden and in other farming
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field, while decreased in indoor, in pineapple & paddy
field and in sugar cane field. The frequencies of age
0-19 yr old in bitten man were high at the first period
and those of 70-99 yr old increased.

The followings show inter-specific differences in bite
frequencies. Season, high: winter of Pe, October of
Oo; low: winter of Pf, early summer of Oo, autumn of
Pe. Time of day, high: night of Pf, afternoon daytime
of Pe, morning of Oo; low: daytime of Pf, early night of
Oo.

Habitat, high: indoor of Pf, pineapple & paddy field
of Pe, other farming field of Oo; low: other farming
field of Pf, farm road and other road of Oo. Activity of
bitten man, high: indoor activity and treat habu of Pf,
harvest sugar cane of Pe, other farm and weed of Oo;
low: weed of Pf, pass and harvest sugar cane of Oo.

Male in sex of bitten man, high in Pf; low in Oo.
Age of bitten man, high: juvenile of Pf, old of Oo; low:
0-49 yr of Oo. Body part bitten, high: forearm, upper
arm, lower leg, thigh, head of Pf, foot finger of Pe,

finger of Oo; low: finger of Pf, forearm of Oo.
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Table 1. Abbreviations and definitions of snake species, periods, habitats, activity

and etc.
&5 N Contents
Abbreviations

Pf NT Protobothrops flavoviridis
Pe P wnT P. elegans

Oo b ANT Ovophis okinavensis

J1 1977-19874 1977-1987

J2 1988-20004F 1988-2000

J3 2001-20154F 2001-2015

#AJE Frequency

<¥HT Habitat>
W Indoor
FE% Garden

IRz (B - IOE LL Number of cases within a rank
I) DIFEIZHK T D82 (example: October) compared to the

(107) %k

BETEAERT - A2 2 ST
RN A 5 D B A

<A OIEH) Activity of bitten man >
wmEP e AEPEET

=W Indoor

others (the other months)

Including kitchin, lavatory, bath

Outdoor in house or building site

Including sleep, lelieve oneself
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£2. NTHICLDZEGRUOFHEBICEN T, 3ODORROM TR SN BIEFEO 2R (R, 1977-2015
) L BRRICBT 2345 RAZRWZZ0OM G - 002003 % 3R RO BTk L7z, =45 L 72280 &2 %
Gl L, FAkOMnEZR LBET 2/ BIXE0F LBt Lz, ToidHm <, SR, 18, d: B+ &
VR PRBEEDEROFEAET, 0 0.001K 5 0 0.01KT ;¥ 1 0.06K8 5 () 1 0.07 AR ; 01 : 0.1k
Wifi. ZEMiTP >0.1. fholgiik 1 23/

Table 2. Results of comparisons of the numbers of bite cases by viperids in each bite situation among 3 periods
(Okinawa, 1977-2015). Tr: trend of the frequencies in the bite cases. Numbers are compared between n in each
category and n in the other categories. The categories with similar trends were grouped. Tr are i: increasing; d:
decreasing; +: high frequency; -: low frequency. P indicates ***: <0.001; **: <0.01; *: <0.05, (*): <0.07; 01: <0.1. Blanks
are P>0.1. See Table 1 for other abbreviations.

HH EilE| pf Pe Oo
Subjects Categories Tr P Tr P Tr P
A Dec-Feb J2+ ok J3- 01
Month Mar, Apr J3- 01
May, Jun
Jul, Aug J1+ *  J1- 01  J3+ *)
Sep
Oct J3+ 01
Nov J2 - 01
1 06 J2 - 01
Time of day 7,8 i wHK
(O'clock) 9-11 J1+ (*)
12,13
14-17 J3- *
18-20
21-23 J3+ ok
ar E Indoor d E L J1 4+ *
Habitat  JE% Garden i FREJ1- i J3+ *
E =il Sugar cane field J3- Rl d R d wk
RAY - H Pineapple and paddy field d * J1+ wHE
Xyl Other farming field J3+ R J3+ o i 01
3L Farm road J1+ o
fhooiE Road except farm one i N J1+ *
I=N: TRV N Weeds, woods J3- wE
o> = E A Other outdoor
THH) ENDIEHE) Indoor actitity J1+ *
Human  @&{79 Pass
activity  F XY Harvest sugar cane J2 + ok d ek
¥ Farm except harvest sugar cane
BX Y oh Weed J1+ *
INT Treat habu J1+ (*) J2 - 01
BAOMOIES)  Other outdoor activity
Pk Sex Male i ok
Eflin Age 0-19 J1+ R J1 4 * J1+ *
(yr) 20-39 d i
40-49 d 01
50-59 J1+ *
60-69 J1- il
70-79 1 kk i il J1- 01
80-99 i ek J3+ dkk
AL e Finger d *
Body part F Hand i 01
AT Forearm
JgE Upper arm
SRR Foot finger
& Foot J1+ *
TR Lower leg
PN Thigh
S e Trunk
GHED Head J2+ 01
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3. NTHIZL D2 BZERIUCIS O TR DN BIEHE OB OZE (MR, 1977-20154) . FMHEICSOVT, n& Gh-n)x3fL 15
2x3DAA2FREEITo T2, PR, FK2BH.
Table 3. Results of the comparisons of the bite frequencies in each bite situation among 3 viperids (Okinawa, 1977-2015). In each category

the numbers were compared by chi - square tests of 2 x 3, n and (total - n) x 3 spp. See Table 1 and Table 2 for explanations.

HH G| Kfft Periods
Subjects Categories J1 J2 J3 7t Total
Pf Pe Oo P Pf Pe Oo P Pf Pe Oo P PfPe Oo P
A Dec-Feb -+ whx + * + .
Month Mar, Apr -+ * + - ™ + o
May, Jun * P
Jul, Aug + 01 R *
Sep 4+ R w
Oct - + *kk + *kk - + *kk - + wkk
Nov
REZ 0-6 + wrk 4 * + w% 4 %k
Time of day 7,8
(O'clock) 9-11 s - 4w I
12,13 + * + *
14-17 -+ * + * - . Sk
18-20 - ® 01
21-23 + ek + 01 - * + P
Yt EN Indoor + w4 - w4 w4 sk
Habitat fE% Garden +  *
Bl Sugar cane field
INA Y- H Pineapple and paddy field + wk + * + *kk
ftho> 4 Other farming field - + 4+ wEx T 4w
JEIE Farm road * - 01 *
fth D& Road except farm one (*) * - ok
B -l - AR Weeds, woods + *
ft o> RS Other outdoor
TEE) ERNOIEH) Indoor actitity + wRk 4 * + N ok
Human {7 Pass wE ol
activity ~ FENM D Harvest sugar cane + ki ok + sk
EAE¥ET Farm except harvest sugar cane + % T
FAY Weed + 4owRx L o -
ANTHRNH Treat habu + ok + ok
BAOMOIES  Other outdoor activity
M Sex 5B Male + dekd 01 + - * + ek
i Age 0-19 01 + s
(yr) 20-39 * " o s
40-49 + * ok
50-59 . .
60-69 + * * + k%
70-79 o I
80-99 - + *k + * + *k
Lz TR Finger whx *ERE L T 4w
Body part F Hand
i Forearm + wEE 4 L . Wk 4 wk
= Ji Upper arm * + %
R Foot finger + s + *
2 Foot
(S Lower leg + L Wk wk 4 ok
PN Thigh + oy P -
Lt Trunk + =
HHER Head + *k + * + *% + Tk
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F£4. KRBT DA T EDONTEBIEMS GPHEE, 1977-20154F) .

133 1 2.
Table 4. Monthly numbers of bite cases in each period (Okinawa, 1977-2015). See Table 1
for abbreviations.

A /N7 P. flavoviridis Y% ~T7 P elegans t AT O. okinavensis
(4%, cases) (437, cases) (4%, cases)
RE{X; Periods RE{ Periods RE(L Periods

Month J1 J2 J3 #tTotal J1 J2 J3 FtTotal J1  J2 J3 & Total
Jan 28 38 15 81 37 25 17 79 4 6 5 15
Feb 44 48 18 110 44 35 17 96 12 7 26
Mar 109 78 32 219 60 46 24 130 14 17 6 37
Apr 108 74 31 213 55 37 44 136 13 12 5 30
May 157 82 60 299 61 49 51 161 11 20 6 37
Jun 132 82 39 253 49 35 33 117 6 13 8 27
Jul 92 51 29 172 31 28 36 95 4 10 6 20
Aug 103 52 24 179 33 41 28 102 10 11 14 35
Sep 174 111 67 352 51 39 38 128 17 32 13 62
Oct 202 144 95 441 49 41 37 127 35 47 25 107
Nov 150 76 58 284 55 38 41 134 16 19 13 48
Dec 55 47 25 127 20 35 26 81 8 13 4 25
Dec-Feb 127 133 58 318 101 95 60 256 19 31 16 66
Mar, Apr 217 152 63 432 115 83 68 266 27 29 11 67
May,Jun 289 164 99 552 110 84 84 278 17 33 14 64
Jul,Aug 195 103 53 351 64 69 64 197 14 21 20 55
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5. FRHUTEIT DA LN THRIE AR PRI, 1977-20154F) . I§ 53R 1SR,
Table 5. Numbers of bite cases in each time of day in each period (Okinawa, 1977-2015). See
Table 1 for abbreviations.

R /N7 P. flavoviridis Y ~T P elegans b A/\T O. okinavensis
(¥4, cases) (¥4, cases) (¥4, cases)
X Periods KE{X Periods KRE{X Periods

Timeofday J1 J2 J3 FtTotal J1 J2 J3 FFTotal J1  J2 J3 & Total
0 31 19 6 56 8 12 12 32 2 2 3 7
1 25 7 5 37 5 4 6 15 2 1 0 3
2 23 17 11 51 8 5 5 18 2 0 0 2
3 26 21 10 57 3 5 1 9 0 1 1 2
4 18 16 13 47 3 6 5 14 0 1 1 2
5 25 15 16 56 4 6 0 10 1 6 1 8
6 30 16 16 62 9 3 4 16 5 4 3 12
7 33 27 25 85 15 15 8 38 4 9 4 17
8 30 29 30 89 18 11 20 49 4 8 5 17
9 77 65 25 167 47 31 33 111 15 19 9 43
10 96 77 33 206 40 36 26 102 11 18 11 40
11 99 73 26 198 56 41 27 124 15 18 15 48
12 51 21 12 84 9 18 5 32 11 10 8 29
13 37 28 17 82 20 18 17 55 6 8 2 16
14 62 45 25 132 28 29 21 78 12 10 28
15 82 51 21 154 44 39 24 107 7 19 9 35
16 77 47 25 149 45 32 37 114 16 11 11 38
17 82 57 21 160 38 34 20 92 9 13 4 26
18 62 38 22 122 26 14 16 56 5 5 2 12
19 56 37 20 113 24 23 16 63 7 10 2 19
20 69 45 34 148 30 22 20 72 3 11 4 18
21 70 39 26 135 12 14 19 45 6 3 3 12
22 63 38 21 122 20 13 18 51 3 6 1 10
23 45 33 17 95 9 13 17 39 4 11 1 16
0-6 178 111 77 366 40 41 33 114 12 15 9 36
7,8 63 56 55 174 33 26 28 87 8 17 9 34
9-11 272 215 84 571 143 108 86 337 41 55 35 131
12,13 88 49 29 166 29 36 22 87 17 18 10 45
14-17 303 200 92 595 155 134 102 391 38 55 34 127
18-20 187 120 76 383 80 59 52 191 15 26 8 49
21-23 178 110 64 352 41 40 54 135 13 20 5 38
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6. FRHRICBITDZEH T Lo N7 FABSEFE (R, 1977-20154F) . BES IR 1B M.
Table 6. Numbers of bite cases in each habitat in each period (Okinawa, 1977-2015). See Table 1 for abbreviations.

ZE%ET  Habitat

/N7 P. flavoviridis

(%%, cases)

W ¥ ~T P elegans
(f44%, cases)

t AT O. okinavensis

(%%, cases)

FF{X Periods FE{X Periods EF(% Periods
J1 J2 J3 Ft Total J1 J2 J3 FtTotal J1  J2 I3 it Total

BET Kitchin 33 7 45 0 8 1

T - A= Lavatory & Bath 21 14 41 1 9 3

=N Other indoor 119 60 29 208 27 12 12 51 14
JE72 EBRMAN  Garden 228 196 139 563 103 117 110 330 33 53 40 126
X B Sugar cane field 335 257 92 684 156 118 66 340 42 50 14 106
231 M Pineapple field 32 18 3 53 25 9 10 44 4 6
ik} Paddy field 7 1 1 9 16 5 2 23 0 1
fth >4 Other farming field 118 88 83 289 73 54 75 202 28 55 35 118
A Farm road 42 26 21 89 20 12 12 44 5 0 5
fth 3 Road+farm 107 68 51 226 28 34 37 99 11 2 18
i Weeds 100 57 24 181 22 33 19 74 3 18
1IN Woods 50 38 9 97 25 20 15 60 8 18
fth o> Bt Other outdoor 73 37 26 136 26 25 26 77 12 6 22
=N Indoor 173 81 40 294 38 17 13 68 10 13 3 26
INA v H Pineapple & paddy field 39 19 4 62 41 14 12 67 5 7
B - - & Weeds & woods 150 95 33 278 47 53 34 134 16 11 36

B6— 10



PRI EBRBEMEJEAT TR 55 52 75 (2018)

7. FRHRICBIT D ZAGH OIGENZ LT HEMREE (WPHRIR, 1977-20154F) . BESIXR 1B,
Table 7. Numbers of bite cases in each human activity in each period (Okinawa, 1977-2015). See Table 1 for abbreviations.

ZBREO NDIEE)  Human activity

/N7 P. flavoviridis

(%4, cases)

WX <7 P elegans
(%%, cases)

b X7 O. okinavensis

(P-4, cases)

FF{X Periods F{X Periods KX Periods

J1 J2  J3 FTotal J1 J2 J3 FfTotal J1 J2 J3 F Total
sk Sleep 62 24 10 96 1 2 3 6 1 1 0 2
A Relieve oneself 23 15 9 47 5 4 1 10 2 4 0 [§
ERNOMOIGE)  Other indoor actitity 38 26 20 84 11 14 34 1 6 2 9
W7 Pass 200 148 94 442 67 75 68 210 22 17 15 54
XM Harvest sugar cane 85 102 34 221 86 59 30 175 9 11 3 23
JREHET Other farm 231 182 113 526 99 90 85 274 35 61 30 126
A Y Weed 260 154 93 507 120 98 90 308 52 69 35 156
ANT N Treat habu 88 74 33 195 39 19 18 76 9 4 7 20
BEAOMOIEE)  Other outdoor activity 147 113 75 335 60 53 63 176 11 23 17 51
FENOTHE) Indoor activity 123 65 39 227 17 15 18 50 4 11 2 17

B6— 11
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8. HRHUUTIB T D ZGH Ol Z LONTHARIE B (IR, 1977-20154F) . IF 53R 1S M.
Table 8. Numbers of bite cases in each sex and in each age class of bitten man in each period
(Okinawa, 1977-2015). See Table 1 for abbreviations.

M, AEES N7 P. flavoviridis Y¥ <7 P elegans v AT O. okinavensis

(134, cases) (14, cases) (HF4%, cases)

RE{X Periods RFfX Periods RFX Periods
Sex,Age J1 J2 J3 #Total J1 J2 J3 FFTotal J1 J2 J3 Ff Total
B Male 944 667 388 1999 430 339 299 1068 92 145 76 313
% Female 410 215 105 730 116 109 93 318 53 67 36 156
0-9 23 11 7 41 11 7 2 20 4 0 0 4
10-19 123 48 25 196 35 17 16 68 8 6 3 17
20-29 154 48 19 221 72 30 41 143 11 11 5 27
30-39 185 88 27 300 52 59 41 152 10 20 7 37
40-49 243 140 68 451 94 85 57 236 18 21 10 49
50-59 269 196 105 570 140 92 75 307 33 42 31 106
60-69 222 206 128 556 86 92 72 250 36 58 27 121
70-79 105 105 88 298 41 60 65 166 16 41 22 79
80-89 18 29 22 69 6 5 22 33 7 8 5 20
90-99 5 0 4 9 0 1 1 2 1 2 2 5
0-19 146 59 32 237 46 24 18 88 12 6 3 21
20-39 339 136 46 521 124 89 82 295 21 31 12 64
80-99 23 29 26 78 6 6 23 35 8 10 7 25
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#9. B RRICIT DZAGERALT LD THEMREH (R IR, 1977-20154F) . IEB1XR 1B ]
Table 9. Numbers of bite cases at each body part bitten in each period (Okinawa, 1977-2015). See Table 1 for

abbreviations.

N7 P flavoviridis

(%%, cases)

AL

Body parts bitten

WX ~T P elegans

b AT O. okinavensis

(%%, cases) (%4, cases)

FEfX Periods FEfL Periods FE(X Periods

J1 J2 J3 it Total J1 J2  J3 FfTotal J1 J2 J3 5t Total
F4  Finger 460 308 175 943 300 226 189 715 84 116 67 267
+ Hand 203 131 76 410 71 72 74 217 18 33 19 70
AifE  Forearm 87 65 34 186 11 16 13 40 3 5 1 9
Lt Upper arm 16 17 7 40 4 2 4 10 0 0 1 1
&4 Foot finger 70 34 26 130 28 35 31 94 7 12 6 25
j Foot 282 150 84 516 95 84 68 247 29 34 14 77
THE  Lower leg 161 132 66 359 22 13 17 52 4 8 4 16
KAE®  Thigh 26 23 13 62 4 2 2 8 1 1 0 2
e:  Trunk 15 10 3 28 4 0 2 6 0 4 0 4
GAE  Head 26 15 12 53 0 1 0 1 0 0 O 0
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