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INTRODUCTION

As a parallel study of anatomical records of the Japanese monkey (Makita, Shirogane
and Kiwaki, 1982, Makita ef a/. 1984), the sera of 27 Japanese monkeys and those of 6
Formosan monkeys were analysed biochemically and hematologically. They are to provide
basic data for future projects to analyse cumulative data.

METERIALS AND METHODS

Seventeen wild Japanese monkeys captured on Shodo-shima of Kagawa Prefecture in
March of 1982, seven Japanese monkeys captured at Mt. Takasaki of Oita Prefecture in the
fall of 1985 were used separately. Seven Formosan monkeys were captive-born and had
been kept at the Ritsurin Park Zoo in Takamatsu City in Kagawa Prefecture. Under
anesthesis with Nembutal and Ketalar, approximately 5ml of blood sample was obtained
from each monkey. Immediately after collection of blood samples serum was separated by
centrifugation and it was stored in a cold room until an automatic biochemical analyses was
performed.

RESULTS

Table 1. Biochemical and hematological analyses of blood of 17 wild Japanese monkeys
on Shodo-shima Island.

Table 2. Biochemical and hematological-analyses of blood of 6 captive-born Formosan
monkeys.

Table 3. Biochemical analyses of the serum of 7 wild Japanese monkeys at Mt. Takasaki.

Table 3. Serum protein of 7 wild Japanese monkeys at Mt. Takasaki.
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Table 3. LDH isozymes of 7 wild Japanese monkeys at Mt. Takasaki.
Table 4. Biochemical assay of plasma of 17 Japanese monkeys of three age groups.
Table 5. Hematological analyses of blood of 17 Japanese monkeys of three age groups.

DISCUSSION

Hematological and biochemical analyses of blood of the Japanese monkeys have been
reported by several investigatores. (Kohanawa 1921, Inoue ef al 1964, Tanaka and Nigi,
1964, 1967, Nigi, Tanaka and Noguchi 1967, Nigi and Tanaka 1973, Nigi, Matsubayashi and
Machida 1975). However, these publications do not include any data of vaviety of enzymes
in the serum of wild Japanese monkeys. Some recently published data books of
experimental animals (Nagase and Tanaka 1976, Nigi 1981, Tanimoto 1981) include more
data of plasmal enzymes. They are written in Japanese.

Reports about similar survey of blood of other monkeys, especially of Macaca mulatta
(Kriese 1960, King and Gargus 1967, Rahlmann, Pace and Barnstein 1967, Melville,
Whitcomb and Martinez 1967, Robinson and Ziegler 1968), have been published by many
investigatores. Pig-tailed monkeys (Rahlmann, Pace and Barnstein 1967), squirrel monkeys
(Garcia and Hunt 1966), chimpanzees (Hodson, Jr. ef al. 1967), and tree shrews (Hunt and
Chalifoux 1967) are some of the examples.

Variations of individual, sex difference, age and developmental (pre- and neonatal)
change, regional difference (differences between different troops), differences due to
physiological conditions such as pregnancy (Allen and Siegfried 1966), seasonal variations
(Overmann and Feldman 1947) and so on have been discussed as key factors to analyse the
blood of monkeys. The interpretation of each value of the analyses (Widmann 1983),
especially the normal range of concentration or enzymatic activity, has been described in
many publications. Both variations and the normal range of each value are important
subjects in this type of investigation but the present study cannot cope with those problems
because of too small a number of the specimens. The data of 17 Japanese monkeys of
Shodoshima troop were the only data classified into three age groups (Table 4,5).

As mentioned in our previous report (Makita ef al. 1984), the occurrence of doublet gall
bladder was our concern in this study. Such instance, code number # 11, did not show any
abnormality in its blood analysis results.
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Table 1 Blood Analysis of 18 Japanese Monkeys of Shodoshima Troop.

Code Mo 5001 5002 5003 5004 5005 5006 5007 5008 5009 50010
Body Weight
Sex M M M M M M F M M F
Total protein 7.0 6.9 6.2 4.7 6.6 B.O 5.2 7.0 6.6 6.5
Total bilirubin 0.17 0.10 0.13 0.15 0.13 = e = = =
1T 1.3 0.6 2.4 1.0 0.5 4.2 0.9 1.0 1.0 0.8
GOT 46 53 37 159 138 18 28 25 37 61
GPT 32 21 23 29 72 16 12 16 24 37
ALP 18.3 22.9 13.8 29.5 16.8 22.7 40.5 64.1 59.0 42.8
LDH 1120 995 870 1120 1530 480 461 509 568 952
ChE 0.68 0.78 0.62 0.71 0.84 0.98 0.50 1.47 1.08 0.71
»GTP 34 48 51 56 45 51 25 47 46 25
LAP 107 120 bl 154 96 133 70 129 146 85
Amylaselsolublel 292 255 245 252 334 257 304 199 129 176
Total lipid 612 476 485 539 515 422 585 739 438 578
Slipoprotein 284 13 159 217 140 115 310 37 81 216
Triglyceride 116 145 141 107 107 64 255 283 &9 214
Total cholest. 155 78 94 135 134 113 142 157 109 130
Phospholipid 183 137 149 163 177 154 186 199 192 283
lipose 10.6 b i 5 | 10.4 1.1 2.1 8.1 22.1 10.4 2.5 7.4
ACPliotall 5.4 6.6 53 5.4 4.7 8.4 9.7 10.2 B.O 13.0
Uric ocid 0.5 0.4 0.3 0.3 0.3 0.7 0.5 0.6 0.5 0.3
BUN 13.8 7.0 8.7 22.9 12.8 12.0 26.9 30.4 261 19.0
Creatinine 1.22 0.86 0.71 0.95 Tiid 1.04 0.79 1.08 1.12 0.8
Glucose 24 94 114 85 138 84 136 199 128 104
ASLO 50 50 62.5 50 50 100 12 12 12 12
Serum protein fraction
A/G 1.46 1.49 1.2 129 1.62 Y2t 0.61 2.10 1.63 0.7
Alb 59.3 59.9 54.8 56.4 61.9 56.1 38.2 67.7 62.1 41.8
al 2.4 4.0 4.0 5.6 4.2 33.5 19.5 8.8 6.8 23.9
a2 17.9 15.5 18.0 19.0 16.0 14.5 17.3 9.5 16.6 12.9
B 9.4 5.9 6.4 8.1 9 7.6 13.3 4.0 4.8 95
e 10.8 14.6 16.8 10.8 9.9 18.3 1.6 DR 2.2 11.4
LDH isozymes
LDH 1 14.9 14.6 19.4 28.6 30.0 24.3 2?1 30.6 40.7
LDH 2 22.7 21.1 28.6 22.2 32.5 29.4 33.8 33.8 2.1 35.8
LDH 3 26.2 28.0 29.1 18.9 16.7 23.1 20.8 17.6 16.1 12
IDH 4 22.6 26.1 14.7 119 4.0 11.5 10.1 4.9 8.9 31
LDH § 13.6 16.2 13.0 27.6 18.2 6.0 11.0 4.6 22.3 8.3
B.é
Elements
Na 148 150 147 150 149 149 147 147 153 151
K 4.7 4.4 4.6 4.8 4.4 5.5 4.5 4.0 3.6 4.9
c 108 105 108 108 106 104 108 105 109 107
Ca 9.7 R 2.4 9.6 10.0 10.9 2.5 1.0 10.0 10.5
Complete blood count
Red cells 606 553 526 564 574 534 522 594 440 479
White cells 12000 10900 11500 11300 2900 12400 17200 B400 12400 13400
Hemoglobin 16.0 16.2 14.3 15.8 15.8 16.0 13.6 15.8 15.3 11.5
Hematocrit 5 49 44 48 48 49 44 47 49 38
MCHC 3 33 32 32 32 32 30 33 31 30
MCH 26 29 27 28 27 29 26 26 23 24
MCV 84 88 83 85 83 271 B84 78 76 79
(=) ; not measured (M ) ; male (F ) female
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son 5012 5013 5014 5015 5016 sm7 5018 unit Normel renge
for human
F M M M M M M F
5.1 7.0 6.8 8.1 7.5 7.4 6.8 6.6 g/d  6.8~8.0
- 0.22 0.21 0.31 0.32 0.25 0.36 0.24 mg/d  0.1~1.0
0.4 4.2 2.4 1.7 1.9 2.4 2.6 5.0 u 2.0~12.0
74 48 63 75 15 29 24 25 U less than 40
30 19 1 38 9 B 8 8 u less than 30
32.2 22.8 67.0 40.1 22.8 2.8 19.2 13.5 U Aduli 13 Child 35
625 1113 774 1032 452 845 408 290 u less than 400
0.51 0.86 0.85 1.11 0.99 0.82 0.74 0.90 APH  0.7—1.3
18 41 24 45 47 36 28 54 U less than &0
81 110 88 129 127 131 83 114 U less than 400
215 427 314 402 345 415 364 840 70~200
459 342 627 353 376 327 343 352 mg/dl  350~800
180 115 319 103 141 124 121 179 mg/dl 150~ 450
99 35 358 31 47 48 65 53 mg/ dl 70~180
124 92 93 114 100 87 85 122 mg/dl  145~220
197 141 188 190 154 166 153 352 mg/dl 350~ 800
6.3 7.1 4.1 6.9 5.0 5.5 6.0 5.8 u 2~17
7.5 6.4 7.9 7.1 5.3 6.4 4.5 - KU  less than 4.0
0.4 0.6 0.8 1.0 0.3 0.5 0.3 0.4 mg/dl 3~6.5
43.4 15.2 1.9 17.4 17.5 17.7 23.1 245 mg/dl 8~20
1.03 1.4 1.1 1.6 1.1 1.4 1.3 1.3 mg/dl  0.8~2.0
160 90 87 94 71 57 68 100 mg/dl  70~120
12 50 50 50 50 100 50 100 Todd  less than 166

0.82 1.30 0.82 1.86 1.46 1.19 1.14 1.14 1.6~2.5
451 56.6 45.1 65.0 59.4 54.4 53.3 53.3 % 62~75
1.9 8.0 12.8 7.9 8.6 9.4 10.6 3.1 % 1.8~5.0
26.6 9.4 14.3 9.9 10.8 12.1 12.1 6.8 % 6.5~9.9
8.1 8.7 13.6 6.6 8.9 8.2 9.4 13.6 % 7.5~12.0
8.2 17.2 14.1 10.4 12.3 15.9 14.5 23.2 % 9.5~18.0
2.7 19.0 28.5 15.4 23.2 16.5 19.2 54,2 % 20~30
34.2 22.1 22.9 19.6 28.7 19.2 20.0 2.6 % 30~38
20.3 27.0 23.2 22.7 25.5 29.7 27.4 15.1 % 22~30
7.4 23.4 18.3 18.4 15.7 25.6 23.6 1.3 % 5~12
5.4 8.5 7.1 23.7 4.9 9.0 9.8 2.8 % 4~11
154 147 146 149 146 147 149 145 mEg/ | 134~145
3.7 4.1 4.5 4.8 4,5 5.0 4.4 4.6 mEg/l 3.5~5.0
102 106 106 104 104 103 108 104 mEg/ | 97 ~106
9.9 9.3 9.0 10.8 10.6 10.7 9.9 8.8 mg/dl  8.5~11.0
731 514 458 631 616 633 534 £

10300 11690 11000 14100 22100 15700 14200 b
17.1 15.3 14.6 12.6 18.2 17.5 15.1 -

58 45 42 53 51 51 45 e
30 32 30 34 32 34 33 =3
24 28 27 28 26 27 28 e
79 87 91 83 82 = = =
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Table 2 Blood Analyses of 6 Formosan Monkeys

Code MNumber F 109 F 110 Fin F 112 F 113 F 114

Body Weight 15Kg 12.5Kg 12Kg 11.5Kg 11.5Kg 11.9Kg unit
Sex male male male male female female

Total protein 7.2 7.6 6.6 7.8 7.2 7.6 g./dl
Total bilirubin 0.22 0.26 0.25 0.23 0.24 0.3 mg,dl
ZTT 4.3 3.4 1.3 1.8 3.1 2.6 u
GOT 25 27 49 32 105 32 u
GPT 8 27 56 37 17 8 V]
ALP 17.6 43.2 2.1 13.8 15.2 15.1 U
LDH 651 391 487 420 529 376 U
ChE : 4 1.13 1.14 1.05 1.69 0.84 Iux10°?
y-CTP 30 44 64 56 24 23 (0]
LAP 150 125 246 176 161 182 v
Amylase 1324 611 657 527 881 1437 U
Total lipid 482 49 395 500 491 514 mg,~dl
A lipaprotein 170 167 19 153 187 167 mg,~dl
Triglyceride 44 45 41 41 99 52 mg,~d|
Total choles! 171 148 122 144 128 142 mg,d|
Phospholipid 174 174 153 182 162 184 mg,~dl
lipose 6.0 6.5 8.0 i 10.1 7.4 U
ACP 4.7 4.7 4.0 5.2 4.0 4.2 U
Uric acid 0.6 0.5 0.5 0.7 0.7 0.5 mg,~dl
BUN 10.0 18.8 19.4 17.1 17.0 15,9 mg,~dl
Craatinine 1.4 1.7 1.8 1.6 1.5 1.5 ma,~d|
Glucose 79 70 51 148 14 75 mg,~dl
ASLO 125 333 166 100 125 100 Todd
Serum protein fraction

ASG 1.09 1.45 1.8 1.47 1:22 1.60

Alb 573 59.2 64.4 585 55.0 61.5 %
a 1 7.0 5.1 8.1 35 8.8 6.0 %
a 2 7.6 52 47 1.9 7.6 7.0 %
B B.5 13.7 1.7 12.7 12.2 9.8 %

7 24.5 20.7 1.0 12.3 16.3 15.6 %
LDH isozymes

IDH 1 15.9 19.3 30.6 33.1 46.0 40.5 %
IDH 2 18.5 26.8 28.1 3.2 261 241 %
IDH 3 23.4 18.0 12.5 11.6 12.6 14.2 %
IDH 4 23.9 15.1 13.2 4.5 7.9 1.6 %
IDH 5 18.3 20.8 15.5 19.6 7.4 9.6 %
Elements

No 147 148 149 148 - 148 mEq /|
K 4.0 4.2 4.7 4.8 = 3.8 mEqg, /1
cl 107 109 109 108 - 110 mEq,./|
Ca 9.4 9.9 9.8 9.8 = 9.8 mg,/d|
Complete blood count

Red cells 576 513 538 596 612 890 10' /mm?
White cells 7200 4600 4600 136400 8900 2900

Hemoglobin 14.6 14.0 14.9 15.8 15.1 16.9 gl
Hematoerit 46 40 45 51 48 51 %
MCHC 30 35 33 30 31 33 %
MCH 24 27 27 26 24 24 pg
MCV 79 Fard 83 85 78 73 pm?
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Table 3 Blood Analysis of 7 Japanese Monkeys of Takasaki Troop.

Code Number T 001 T 002 T 003 T 004 T 005 T 006 T 007

Body Weight(Kg) 10.0 10.0 5.5 4.5 47 7.5 56

Sex male male male male male female female

Total protein 7.8 7.8 7.5 8.2 8.0 7.4 8.5 g/dl
Total bilirubin 0.1 0.1 0.2 0.2 0.1 0.2 0.2 mg/d!
ZTT - - - — = 1.3 2.5 u

GOT 25 23 23 26 24 25 19 u

GPT i3 1 9 10 15 4 13 13 U

ALP - = + - - 17.1 14.3 U

LDH 393 366 548 479 622 455 638 u

ChE 2835 2615 2585 25%0 2170 3530 2600 19]

y-GTP 35 27 22 30 35 30 50 [19]

LAP — s — — - 15 40 [{V]

Amylase 26 45 213 109 70 421 495 U

Total lipig 296 531 2 438 386 k74l 409 mg/dl
A-lipoprotein 174 500 180 274 179 143 173 mg/dl
Triglyceride 36 72 35 1648 37 45 114 mg/dl
Total cholest 108 246 120 132 128 88 109 mg,/dl
Phosphalipid 156 229 169 167 167 7 148 20 mg,/ dl
lipase 16 27 24 149 183 49 = u

ACP — - — - = - - KU

Uric acid — - - - — - — mg/dl
BUN 20.1 7.5 43.7 35.6 20.0 24.6 23.5 mg/dl
Creatinine 0.8 0.7 0.9 0.7 1.0 0.9 0.9 mg,/d|
Glucose 123 104 129 131 115 74 97 mg,/dl|
ASLO 60 40 30 30 160 640 640 Todd
Serum protein fraction

AL G 1.45 1.46 1.33 1,25 1.54 0.75 0.73

Alb. 59.2 59.4 7.1 55.7 60.5 429 42.1 %
a 1 2.7 2.6 3.0 2.4 3.0 3.8 4.0 %
a 2 5.4 6.7 5:1 5.7 4.8 7.4 7.6 %
A 2.1 8.9 2.0 9.5 8.9 14.3 1.1 %
74 23.7 22.5 5.9 26.8 n.9 31.8 35.3 %
LDH isozymes

LDH 1 40.86 44.06 48.78 40.84 53.44 48.01 29.32 %
IDH 2 25.87 18.57 22.61 29.10 27.62 33.34 24.12 %
IDH 3 10.90 14.28 10.50 13.46 11.16 14.93 16.94 %
LDH 4 4.52 5.26 5.77 5.50 3.35 2.82 10.49 %
IDH 5 17.85 7.83 12.35 11.10 5 .15 1.81 19.14 %
Elements

Na - - - - = 144 153 mEq /|
K = = = — = 4.6 4.4 mEq/1
Cl = - - = 2= 105 13 mEq/|
Ca = = = - - 4.0 4.4 méa/!

(—) not measured
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Table 4 Biochemical Assay of Plasma

- 1 to2yeors g to7 years 10 to18years average of 17 ref.

old old old animals 12),14),22)

Total protein 6,08+ 0.78 7.45+ 0.55 6.7 = 0.30 46.79 g ./ 100ml 6.0— 4.8

Total bilirubin 0.10 0.16x 0.03 g ~100ml

ZTT 0.82+ 0.22 2.40% 1.80 1.88%x 1.32 1.72 unit

GOT 45.0 +19.2 356 = 7.5 B86.6 X B1.9 54.7 unit 25 =40

GPT 238 ok 20 185 &£ 2.5 350 £ 121 23.8 unit 20 — 50

ALP 47.7 £11.9 22.8 £ 0.1 20.24% 5.47 33.0 unit 4 — 22

IDH 621.0 +173.5 737.5 = 2757.5 1150.6 *£212.6 827.3 unit

CHE 0.85+ 0.37 0.88 £ 0.1 0.74% 0.09 0.84 unit 0.3— 0.9

y—GTP 32.2 X 12.0 495 + T 54 £ 7 39.8 unit

LAP 102.2 £ 297 126.5 & 6.5 111.6 * 22.3 110.6 unit 180 —1280

s—amylase 204.6 £ 57.5 256.0 = 1.0 310,0 = é6.6 28%.6 unit

Tatal lipid 559.8 +£107.8 449.0 £ 27.0 498.6 X+ B89 483.3 mg,/100ml 320 —580

f—lipoprotain 220.8 £ 87.7 1140 £ 1.0 183.0 £ 60.7 179.1 mg,~ 100 ml

Neutral fal 184.0 * 85.1 104.5 = 40.5 101.2 * 35.4 128.5 mg,/100ml 35 —120

Total cholesterol 132.4 £ 14.2 95.5 £ 17.5 122.0 + 24.8 114.2 mg,/100ml 70 —240

Phospholipid 211.4 £ 351 145.5 * 8. 162.6 £ 16.0 177.2 mg,/100ml 110 —220

lipose 7.5 £ 2.9 9.6 £ 1.5 97 £ 1.4 Tl unil

ACP 2.7 £ 1.9 5.9 + 0.8 54 £ 0.6 7.0 unit

Uric acid 0.5+ 0.1- 06 % 0.2 0.4 % 0.1 0.5  mg100ml

Blood urea nitrogen 292 £ 8.0 95 £ 2.5 147 % 4.7 19.2 mg,~100ml

Creatinine 1.0 £ 0.1 1.0 £ 041 1.1 = 0.2 1.1 mg, 100 ml

Na 150.4 = 3.0 1495 % 0.5 148.2 = 1.2 148.8 meq,| 135 —1560

K 4.1 * 05 5.0 £ 0.6 4.5 % 0.3 4.5  meq/| 3.5— 4.0

a 106.2 £ 2.5 1045 £ 0.5 107.2 £ 1.0 105.9 -meq/| 85 —115

Ca 10.2 £ 05 10.3 * 0.6 2.5 &+ 03 10.0 mg,/100ml

Glucose 145.4 + 32.2 89.0 £ 5.0 104.2 * 19.6 106.1 mg,/100ml 50 — 75

Table 5 Hematological Analyses
Age group Erythrocyte  leukocyte Hemoglobin Hematocrit MCHC MCH MCV
10 g /dl % % ppg o

2—2 vyears old 593.6 12340 14.78 47.2 30.8 24.6 79.3

5—7 years old 544.5 11150 16.10 49.0 325 29.0 89.5

10—18 vears old 553.3 11350 15.08 47.5 31.8 27.5 85.5

Average of 17 571.5 13100 15.44 47.8 31.8 26.6 83.3

animals

References 472.0%  22400™* 14.10"* 420" 3.3" 28.1% 83.5"

# Nigi, Tanoka ond Noguchi 1947 % % Inoue,ltakure, Takemura,and Hayama 1944
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DISTRIBUTION OF PIGMENT CELLS IN TISSUES OF SILKY FOWL
II. EMBRIOLOGICAL SURVEY
Takashi MAKITA and Yasuhiro TSUZUKI

Department of Veterinary Anatomy, Faculty of Agriculture, Yamaguchi University, 1677-1,
Yoshida, Yamaguchi Cily, 753 Japan

(Received for publication : June 20, 1986)

INTRODUCTION

As described in our previous report (Makita and Mochizuki 1984), silky fowl or
ukkokey in Japanese (crow bone fowl) is a specific strain of domestic fowl that has pigment
cells in connective tissues over and within many organs including the surface of bone,
muscle, liver, kidney, skin, lung, and digestive organs. This report is to describe the
development of the pigment cells in the embryo of silky fowl.

MATERIALS AND METHODS

There are two types of silky fowl : black feather type and white feather type. Only the
white feather type was used in this survey, because the black feather type was difficult to
obtain.

Embryos at different levels of development (time of indubation) were selected and fixed
with formalin. A cross section of each embryo at different levels was observed after routine
paraffin embedding and hematoxylin-eosin(H-E) staining. The level of development was
determined according to Hamilton’s stages(Hamilton 1952) and the duration of incubation.

OBSERVATIONS

The first appearance of dark pigment cells was at stage 30th to 34th (incubation 6.5 to
8 days) of embryo. In the vicinity of the sinus of uncalcified cranial bone, faint brown cluster
of pigment granules could be identified within certain cells. Those cells were apparently
immature with a small number of granules and only few cytoplasmic processes, so they were
difficult to distinguish from surrounding mesodermal cells. (Fig.1). It was hard to localize
such pigment cells elsewhere.

At stage 34 to 36 (indubation 8 to 10 days), the pigment cell could be localized in almost
the whole area of the connective tissus covering uncalcified cranial bone (Fig.2,3,3). The
pigment cell of this stage was slightly rounded and moderately filled with pigment granules.
The pigment cell had a few cytoplasmic processes. At stage 34, periostium in the vicinity
of septum orbitale, inner surface of vertebra, dorsal surface of kidney and so forth also
included the pigment cells. At stage 36, eyelids and nictitating membrane had a small

11
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number of pigment cells. The connective tissues within the parenchyme of kidney also
contained the pigment cells. The pigment cells at thpse stages had a considerable number
of granules and extended long cytoplasmic processes. In general, the pigment cells were
localized along the nerve and capillary in many types of organs.

At stage 37 to 39 (incubation 11 to 13 days), proximal trachea and esophagus had
pigment cells (Fig. 5). However, the pigment cells were difficulu to localize distal to the
primordial crop. Parietal side of pleura and peritoneum had some pigment cells. Adventitia
of gizzard and intestine also contained the pigment cells. Only the side of intestine that was
in continuity with mesentery had such pigment cells. At stage 38 (incubation 12 days), inner
surface of cranial bone marrow cabity (Fig. 6) and parenchyme of spleen (Fig. 7) had the
pigment cell§. In general, the number of pigment granules was smaller than that in adult
fowl but cytoplasmic processes were as long as those in adult fowl. Most of the pigment
cells were in the vicinity of blood vessels and nerves but some were already free from those
areas. Eyelids and nictitating membrane had such free pigment cells (Fig. 8).

At stage 40 to 41 (incubation 14 to 15 days), the number of free pigment cells increased
and dark colour became visible. The bursa of Fabricius had the pigment cells at this stage
(Fig. 9). Perimysium (Fig. 10) and periosteum (Fig. 11) had the pigment cells within their
connective tissue as in that of the adult fowl. The shaft of the feather (Fig. 12), which was
devoid of pigment in the adult forl, also contained pigment cells at this stage.

At stage 42 (incubation 16 days), almost all organs which had pigment cells in the adult
fowl had the pigment granules. The connective tissus and capsule of lung (Fig. 13), mucous
membrane and muscle layers of the crop (Fig. 14), capusule and inter glandular connective
tissue of the proventriculus (Fig. 15), reproductive organs (Fig. 16) and so forth had the
pigment cells. The number of pigment cells, their cytoplasmic processes, and pigment
granules was significantly increased in the proximal trachea (Fig. 17), kidney (Fig. 18),
eyelids and nictitating membrane (Fig. 19), choroid (Fig. 20) and other tissues which had
pigment cells previously.

DISCUSSION

In general, the pigment cells develop in the middle stage of differentiation of given
organs of embryo of the silky fowl. They first appeare in the vicinity of primordial cells of
differentiating organs among the mesodermal cells. Then they are distributed along the
blood vessels and nerves. Finally the free pigment cells increase in number and they
peneurate into each organ. For example, primordial crop appeares at stage 34 (incubation
8 days) but free pigment cells appeare at stage 39 (incubation 13 days) and they penetrate
into propria mucosae when lamina muscularis mucosae and muscle layers are established.

The nature of pigment cells in the silky fowl remains to be investigated bst it is positive
to DOPA, suggesting its melanocyte origin (Brumbaugh and Zieg 1972, Hori 1972). The
pigment granule contained Ca, Cu, Zn, P, S and other elements (Mab6ita 1986). X-ray
microanalytical investigation on those granules is in" progress in this laboratory.
Morphogenesis of melanocyte (Hempel 1966, Toda and Fitzpatrick 1972, Wellings and Siegel
1963) and comparative anatomy of the pigment cells (Fingerman 1970) so far reported were
suitable models to understand the deloprmental process in the silky fowl.
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LEGENDS OF PICTURES

Fig. 1 The first appearance of the pigment cells in the vicinity of sinusoid of dorsal
cranial. Stage 32. (incubation 7 days). X400.

Fig. 2 Inner surface of the frontal booe, Stage 36. (incubation 10 days). Upper right
corner is screla. X200

Fig. 3 Posterior orbit with its orbital septum. Stage 37. (incubation 11 days). X200

Fig. 4 Connective tissus covering parietal bone. Stage 37. (incubation 11 days). X200

Fig. 5 ‘Lateral side of proximal trachea. Stage 38. (incubation 12 days). X400

Fig. 6 Medular cavity of the temporal bone. Stage 38. (incubation 12 days). X200

Fig. 7 Spleen. Stage 38. (incubation 12 days). X200

Fig. 8 Basal part of eyelids. Stage 38. (incubation 12 days). X200

Fig. 9 Bursa of Fabricius. Stage 41. (incubation 15 days). X100

Fig. 10 Thoracic muscles. Stage 41. (incubation 15 days). X200
Fig. 11 Periostium of the ribs. Stage 41. (incubation 15 days). X200
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Fig. 12 Feather follicle at occipital booe area. Stage 41. (incubation 15 days). X400
Fig. 13 Lung and parietal pleura. Stage 42. (incubation 16 days). X400

Fig. 14 Crop. Stage 42. (incubation 16 days). X400

Fig. 15 Proventriculus. Stage 42. (incubation 16 days). X400

Fig. 16 Male reproductive organs. Stage 42. (incubation 16 days). X400

Fig. 17 Proximal trachea. Longitudinal section. Stage 42. (incubation 16 days). X400
Fig. 18 Kidney. Stage 42. (incubation 16 days). X400

Fig. 19 Eyelids and nictitating membrane. Stage 42. (incubation 16 days). X400

Fig. 20 Choroid. Stage 42. (incubation 16 days). X400
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THE PREVENTIVE INVESTIGATION OF
BOVINE FASCIOLIASIS

2. ESTIMATION OF POLLUTION OF RIOE STRAW WITH
METACERCARIA MOUNTAINQUS DISTRICT OF
YAMAGUCHI PREFECTURE BY A BUOY AND
A WATER LEVEL METER

Masao ABU and Kanji SHIRAMIZU

The Veterinary Hospital, Facully of Agriculture, Yamaguchi University, 1677-1,
Yoshida, Yamaguchi City, 753 Japan

[Received for publication : July 30, 1986)

To estimate the degree of pollution of rice straw with metacercaria of liver
fluke or Fasciole hepatica in the livestock raising area of the mountainous
district of Yamaguchi prefecture, a type of float or buoy, and also a water level
meter which was designed by the authors, were installed in rice fields from July
9th to September 9th in 1982. From time to time the melacercaria were detected
but their number varied from one rice field to another. When the water level
was high and the metacercaria were detected, rice straw was probably polluted
with the cercaria. There was no high coefficiency between water level and
precipitate. The record of water level suggested that there was almost no
possibility of pollution of grasses grown beside footpaths between rice fields
with the metacercaria.
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A total of 24 dogs infected with Ancylostoma caninum, 13 dogs infected
with Toxocara canis, as well as 3 dogs infected with both of thém,'were orally
administrated Milbemycin D (0.05mg/kg body weight). With one oral
administration of the drug, no ovum was detected for Ancylostome caninum, but
ovum of Toxocare canis was identified in 5 dogs out of 16 dogs infected with
Toxocara canis. No side effect of the drug was noticed.
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To evaluate preventive effects of milbemycin D to infection of Dirofilaria
immitis, lmg/kg body weight of this reagent was administrated once per month
from May to November in 1985 to the total of dogs (57 adults and 19 puppies of
less than 6 months old). All of those dogs had no microfilaria prior to the
administration. In May to June in 1986, no microfilaria was detected in the
blood of any of those dogs indicating high (100%) previntive effect of

Milbemycin D. There was no sign of side effects of this drug.
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INTRODUCTION

As a series of comparative anatomy of swine (Makita, Kobayashi and Kiwaki 1982,
Makita and Hakoi 1983, Makita and Goto 1983, Makita, Saito and Watanabe 1985), the
weight of major organs and the length of intestine of neonatal Japanese wild boars (sus crofa
leucomystax) were measured to compare them with that of piglets.

MATERIALS AND METHODS

A litter of 8 neonatals of Japanese wild boar (6 male and 2 female) were used for this
survey. Thec were born on the 2nd of May in 1986 and raised at the Ehime Prefectural Dogo
Zoo. (Matsuyama). They were slaughtered on the 9th of August at the age of 80 days under
anesthesis with Nembutar and Ketalar. Each animal was first weighed andwas measured the
crown-rump lengh (C. R). The weight of the following major organ% was recorded : heart,
lung liver, gallbladder, spleen, pancreas, kidney, adrenal glands, stomach, urinary bladder,
parotid glands, submandibular glands, sublingual glands, thymus, thyroid glands, eye ball,
testis, epididymis, seminal vesicle, bulbourethral gland, prostate gland (corpus), prostate
gland (pars disseminate), M. bulbocarvenosus, ovary, oviduct and uterus, and vagina.

The weight of gallbladder contains that of its contents. The gallbladder and whole liver
were weighed together and then the weight of gallbladder was substracted from it. The
brain was not weighed because it was used for the study of arteries and veins.

RESULTS
As shown in Table 1, body weight and organ weight of 8 neonatal Japanese wild boars

varied considerably even within the same litter. The length of intestine (Table 2) was also
variable.
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DISCUSSION

The present data should be comparable to those of piglets which are in preparation in
this laboratory. The anatomy of pig embryo(Marrable 1971) and pig anatomy (Sack 1982,
Getty, 1975) did not refer to organ weight. There were some reports on the anatomy of wild
boars (Ackerknecht 1950, Minder 1930, Rubli 1930, Huser 1930, Ammann 1930, Hofliger 1931,
Metzdorff 1940, Gubler 1933). The comparison of swine and wild boars (Ackerknecht 1950)
should be one of ideal models for studies of domestication of wild animals.
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