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Japanese Reference Man 1988-I1I
Masses of Organs and Tissues and Other Physical Properties

Gi-ichiro Tanaka
National Institute of Radiological Sciences

Research Code No : 303.2
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Quantitative description of physical properties and other characteristics of the human body is one
of the basic data for estimating dose equivalent and calculating Annual Limit on Intake of
radionuclides. The exact mass weight of organs and tissues are measured from about 1000 autopsy
cases of normal Japanese adults and physical properties are obtained from recent Japanese
Government publications. Japanese (Asian) Reference Man is completed by establishing the Normal
Japanese, harmonizing with Caucasian Reference Man and coinciding with the ICRP Reference Man

Task Group members concept.
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Table 1 Physical Properties of Japanese (Asian) Reference Man (1988)
H‘.eE:::::iab?an Japanese (Asian) Reference Man
Urgan, tissue or component
Body Weight Normal Body Weight Specific
weight in situ Japanese | weight in situ gravity
g g g g g g
1 Total body 70,000 70,000 60,000 60,000 1.062
la Total soft tissue 60,000 49,000
1b  Total hard tissue 11,000
2 Adipose tissue 15,000 12,000 0.192
3 Subcutaneous (hypodermis)* 7,500 6,100 0.97
4 Other separable* 5,000 5,000 4,000 4,000 0.92
5 Interstitial 1,000 700 0.92
6 Yellow marrow 1,500 1,200 0.98
7 Adrenals (2)* 14 14 14,1 14 14 1.02
8 Aorta* 100 100 87 87
9 Contents* 190 190 150 150 1.06
10 Blood 5,500 4,800 1.06
11 Plasma 3,100 2,700 1.03
12 Erythrocytes 2,400 2,100 1.09
13 Blood vessels* 200 200 170 170
14 Contents* (except aorta and pulmonary) 3,000 3,000 2,300 2,300 1.06
15 Body fat 13,500 11,000 0.92
16 Essential 1,500 1,200 L92
17 Nonessential 12,000 9,800 0.92
18 Body water 42,000 36,000 1.00
19 Extracellular 18,000 15,000 1.00
20 Intracellular 24,000 21,000 1.00
21 Cartilage 1,100 940 1.10
22 Connective tissue 3,400 2,900 1.20
23 Tendons and fascia 1,400 1,200 1.20
24 Periarticular tissue 1,500 1,300 1.20
25 Other connective tissue 500 400 1.20
26 Separable connective tissue¥® 1,600 1,600 1,400 1,400
27 Central nervous system* 1,430 1,430 1,530 1,530
28 Brain 1,400 1,462 1,500 1.03
29 Cerebrum 1,200 1,300
30 Cerebellum 150 170
31 Brain stem 30 in 1,04
32 Spinal cord 30 30 1.01
33 Contents (cerebrospinal fluid)* 120 120 110 110 1.03
34 Eyes (2)* 15 15 15 15
35 Lenses (2) 0.4 0.4 1.10
36 Gall bladder* 10 10 8 8
37 Contents (bile)* [:¥] 62 40 40 1.03
38 GI tract 1,200 1,200 1,100 1,100 1.04
3%9a  Abdominal dropsy 120 120
39b Contents (food plus digestive fluids)* 1,005 1,005 900 900
40 Esophagus 40 40 1.04
41 Stomach 150 140 1.05
42 Contents 250 240
43 Intestine 1,000 920 1.04
b4 Contents 750 660
45 Small intestine 640 590 1.04
46 Contents 400 320
47 Duodenum 60 50 1.05
48 Jejunum 280 260 1.04
49 Ileum 300 280 1.04
50 Large intestine 370 330 1.04
51 Contents 355 340
52 Upper large intestine 210 180 1.04
53 Contents 220 210
54 Ascending colon and cecum 90 80 1.04
55 Transverse colon 120 100 1.04
56 Lower large intestine 160 150 1.04
57 Contents 135 130
58 Descending colon 90 80 1.04
59 Sigmoid colon 50 50 1.04
60 Rectum 20 20 1.04
(94) BAREREE $48% $45
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Re;:::i:ia;au Japanese (Asian) Reference Man
Urgan, tissue or component
Body Weight Normal Body Weight Specific
weight in situ Japanese | weight in situ | gravity
g 4 g g g g
61 Hair# 20 20 30 30 1.30
62 Heart* 330 330 358 360 360 1.03
63 Contents (av.)*® 500 500 400 400 1. 06
64 Kidneys (2)* 310 310 317 320 320 1.05
65 Larynx* 28 24 24 24 1.08
b6 Liver* 1,800 1,800 1,569 1,600 1,600
67 Lung#* 1,000 1,000 1,147 1,100 1,100 1. 05
0. 26
68 Parenchyma (includes bronchial tree 570 500 1.00
plus capillary blood)
69 Blood (arterial and venous) 430 600 1. 06
70 Bronchial tree a0 26
71 Lymphoeytes 1,500 1,300
72 Lymphatic tissue 700 600
73 Lymph nodes (dissectible)* 250 250 220 220
74 Miscellaneous® 2,956 2,956 2,500 2,500
75 Solid soft tissue (nasopharynx, etc.) 2,600 2,200
76 Fluid (synovial, pleural, etc.) 350 300
77 Muscle (skeletal)* 28,000 28,000 24,000 24,000 1.04
78 Nails (20)* 3 3 3 3 1.30
79 Pancreas¥® 100 100 128 130 130 1.05
80 Parathyroid (4)* 0.12 0.12 0.12 0.12 1.05
81 Pineal* 0.18 0.18 0.18 0.18 1.07
82 Pituitary 0.6 0.6 0.57 0.6 0.6 1,05
83 Prostate* 16 16 14 14 1.05
84 Salivary glands (6)% 85 85 72 72 1.05
85 Parotid (2) 50 43 1.05
86 Submaxillary (2) 25 21 1.05
87 Sublingual (2) 10 8 1.05
88 Skeleton* 10,000 10,000 #,500 8,500 140
89 Bone 5,000 4,500 2,20
90 Cortical 4,000 3,600 1.85
91 Trabecular 1,000 900 1.08
92 Red marrow 1,500 1,000 1.03
23 Tellow marvow 1,500 1,200 0. 98
94 Cartilage 1,100 1,000 1.10
95 Periarticular tissue (skeletal) 900 800 1. 10
96 Skin®* 2,600 2,600 2,200 2,200 1.10
97 Epidermis 100 100 1.15
98 Dermis 2,500 2,100 1.12
99 Hypodermis 7,500 7,500 6,100 6,100 0.97
100 Spleen* 180 180 141 140 140 1.06
101 Teeth (32)% 46 46 45 45 2.10
102 Enamel 10 10
103 Dentin 35 34
104 Pulp 1 1
105 Testes (2)* 35 35 36.5 37 37 1.04
106 Thymus* 20 20 33.2 33 33 1.03
107 Thyroid#* 20 20 19.1 19 19 1.05
108 Tongue* 70 70 65 65
109 Tonsils (2 palatine)#* 4 4 3 3
110 Trachea* 10 10 9 9 1.08
111 Ureters (2)* 16 16 14 14
112 Urethra* 10 10 9 9
| 113 Urinary bladder* 45 45 38 38
| 114 Contents (urine)® 102 102 70 70 L.02
Grand' total 69,999.9 59,9499,9

(Asterisked quantities make up the totality of Reference Man)

kg (58kg), HF&iX170cm (160cm) TH %2,
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PHEBETH DL THHNN,
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