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Table 1 Current classification of primates examined in the present study
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Family Order Species Common name HA&%
Hominidae ™ Homo Homo sapience Human <
Pan Pan troglodytes Chimpanzee FINYT—
Pongo Pongo pygmaeus Orang-utan FIro—=5r
Hylobatidae ** Hylobates Hylobates agilis Agile gibbon TINTF AN
Cercopithecidae*** Papio Papio hamadryas Hamadryas baboon B2 R4
Cercopithecus Cercopithecus aethiops Savannah monkey PN FE S F—
Macaca Macaca fuscata Japanese monkey =R
Macaca mulatta Rhesus monkey Y aw%
Macaca irus Crab-eating monkey =74 HFN
Cebidae**** Aotus Aotus trivirgatus Night monkey I
Cebus Cebus apella Tufted capuchin monkey T AN
Saimiri Saimiri sciureus Common squirrel monkey IEVY AFI
Callithricidae**** Saguinus Saguinus oedipus Cotton-headed tamarin R &N Asd) IV
Callithrix Callithrix jacchus Common marmoset aEy<v—FEtvy b
Loricidae ***** Galago Galago crassicaudatus Grand galago FAF¥roT
Lemuridae ***** Lemur Lemur catta Ring-tailed lemur L S )

* humans and grate apes. ** ape. *** Old World monkeys. **** New World monkeys. ***** prosimians.
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Table 2 UA and Alla concentrations in the plasma from humans, non-
human primates, rats and guinea pigs

tested (1) UA (mg/dl) Alla (mg/dl)
Human 16 525 = 1.78* 032 = 017
Chimpanzee 4 249 = 0.19 0.29 = 0.07
Orang-utan 1 1.95 0.25
Agile gibbon 1 2.34 0.32
Hamadryas baboon 4 0.22 £ 0.04 040 £ 0.11
Savannah monkey 3 0.39** 0.33
Japanese monkey 8 057 £ 0.19 055 £ 0.18
Rhesus monkey 7 0.38 = 0.25 062 = 0.46
Crab-eating monkey 5 034 = 0.15 041 £+ 0.08
Night monkey 13 1.08 = 0.62 057 = 0.26
Tufted capuchin monkey 11 383 = 046 041 = 0.12
Common squirrel monkey 5 076 = 0.12 1.08 = 0.31
Cotton-headed tamarin 9 1.07 £ 044 055 = 0.20
Common marmoset 8 1.34 £ 056 054 £ 0.11
Grand galago 2 0.46 0.69
Ring-tailed lemur 3 0.29 0.58
Rat 5 0.75 £ 024 149 = 045
Guinea pig 5 056 = 0.15 128 = 0.09

* mean = SD

** mean
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Subjects 0 L ) Alla / UA 5 Mean (n)
[
@

S,
Human = 0.06(16)

E.

N []
Chimpanzee - 0.11(4)
Orang-utan [ 0.13(1)
Agile gibbon (] 0.14(1)
Hamadryas baboon L] o0 © 1.77(4)
Savannah monkey (1) ° 0.88(3)
Japanese monkey ® o : Y ° 1.00(8)
Rhesus monkey ) ° o0 ®e 1.57(7)
Crab-eating monkey ° ° ° ° ° 1.36(5)
Night monkey oo ® o e o o o L] [ ] 0.75(13)

@

@
Tufted capuchin monkey _. 0.11(11)

[ )
Common squirrel monkey| ° ® e o 1.42(5)

[]

Cotton-headed tamarin :. ° [ J o o 0.66(9)
Common marmoset ® o000 O [ [ ] 0.48(8)
Grand galago ° ° 1.54(2)
Ring-tailed lemur ) ° ° 2.03(3)
Rat o ° ° ° ° 2.06(5)
Guinea pig ° [ ) ) ° ° 2.40(5)

Fig. 1 Alla/UA quotients determined on the plasma from humans, non-human primates, rats and guinea pigs.
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Table 3 UA and UN concentrations determined on the extracts of urinary
stains from humans, non-human primates, rats and guinea pigs

Urine stains Tested (n) UA (mg/dl) UN (mg/dl)

Human 60 402 = 1.68* 337 = 148

Chimpanzee 5 1.30 = 0.21 308 = 6.36

Orang-utan 1 0.60 20.7

Agile gibbon 1 1.19 41.1

Hamadryas baboon 4 0.22 = 0.04 250 = 53

Savannah monkey 3 0.33%* 235

Japanese monkey 6 0.19 £ 0.07 499 £ 345

Rhesus monkey 5 0.27 = 0.09 474 = 287

Crab-eating monkey 3 0.21 440

Night monkey 7 041 = 034 200 = 105

Tufted capuchin monkey 3 144 475

Common squirrel monkey 3 044 48.3

Cotton-headed tamarin 6 052 = 0.17 234 = 56

Common marmoset 4 0.76 = 0.39 36.7 £ 223

Grand galago 3 0.36 358

Ring-tailed lemur 4 0.38 = 0.18 305 = 164

Rat 7 052 = 0.34 772 = 471

Guinea pig 7 141 = 081 118.1 £ 195

* mean * SD

** mean
Subjects 1 % :‘5 U/‘\/ UN<20 Mean(n)
o esstasfipfalpatects o Sl g0
Chimpanzee o 6 0600 0.90(5)
Orang-utan [ ] 0.58(1)
Agile gibbon [ ] 0.58(1)
Hamadryas baboon i. 0.18(4)
Savannah monkey 000 0.26(3)
Japanese monkey ;.. 0.10(6)
Rhesus monkey :i 0.13(5)
Crab-eating monkey :. 0.10(3)
Night monkey ® :..: 0.44(7)
Tufted capuchin monkey .s 0.61(3)
Common squirrel monkey :. 0.15(3)
Cotton-headed tamarin .:. : 0.44(6)
Common marmoset 000 © 0.41(4)
Grand galago : [ 0.203)
Ring-tailed lemur 0000 0.25(4)
Rat iSS 0.13(7)
Guinea pig !i [ J 0.23(7)

Fig. 2 UA/UN quotients determined on the extracts of urinary stains from humans, non-human primates,
rats and guinea pigs.

267




K % AT - 3

Table 4 Food for primates in Primate Research Institute of Kyoto University

Amounts fed to each monkey in a week (g)

Species
PS* APF* Sweet Apple Banana Carrot Cabbage Mealworm  Quail
potato €gg
Chimpanzee 0 3500 4670 5830 5830 1630 2330 0 0
Orang-utan 0 3500 3500 4200 7000 700 700 0 0
Agile gibbon 350 0 700 1050 1050 0 0 0 0
Hamadryas baboon 0 1430 300 0 0 0 0 0 0
Savannah monkey 0 1060 300 0 0 0 0 0 0
Japanese monkey 0 960 250 0 0 0 0 0 0
Rhesus monkey 0 850 250 0 0 0 0 0 0
Crab-eating monkey 0 970 280 0 0 0 0 0 0
Night monkey 120 0 0 760 930 0 0 50 50
Tufted capuchin monkey 840 0 0 0 140 0 0 50 50
Common squirrel monkey 120 0 0 290 730 70 70 0 0
Cotton-headed tamarin 60 0 0 290 730 0 0 50 50
Common marmoset 60 0 0 290 730 0 0 50 50
Grand galago 120 0 0 760 930 0 0 50 50
Ring-tailed lemur 0 210 280 700 1120 140 140 0 0

* Commercial food for monkeys.
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A STUDY OF PURINE METABOLISM IN PRIMATES BASED ON
ALLANTOIN AND URIC ACID QUOTIENTS IN PLASMA

Takeyuki OHTAWA, Keizo SATO, Masaya FUJISHIRO,
Susumu NITTONO, Akihito KATO, Hla Hla HTAY,
Emiko SATO, Xiao-Pen LEE and Takeshi KuMAZAWA

Department of Legal Medicine, Showa University School of Medicine

Yoshinao KATSUMATA
Nagoya Isen

Abstract —— Humans and apes do not possess urate oxidase (UOX); hence, uric acid (UA) is the
main end product of purine metabolism in these species. In other mammals with UOX, UA is further oxi-
dized to allantoin (Alla) as the final product of purine metabolism. Based on these facts, we report a reli-
able method for identification of human urinary stains by the UA/urea nitrogen (UN) quotient, which is
used as an indicator of the concentration of urinary components. From the results obtained, we have
found that some New World monkeys excrete urine containing high levels of UA. Above all, urine from
tufted capchin monkeys contained high levels of UA compared to those from humans and apes. In this
paper, Alla and UA concentrations in plasma samples from humans, non-human primates, rats and guinea
pigs were determined, and the Alla/UA quotients were compared among the mammals. The Alla/UA
quotients for 16 humans and 6 apes were less than 0.1 and under 0.14, respectively. The Alla/UA quo-
tients for 27 Old World monkeys were 0.7-2.0 while those of 5 prosimians, 5 rats and 5 guinea pigs were
1.2-30. For the New World monkeys, 5 common squirrel monkeys, 13 night monkeys, 9 cotton-headed
tamarins and 8 common marmosets, the Alla/UA quotients were 0.9-1.8, 0.15-1.7, 0.2-1.3 and 0.2-1.0, re-
spectively; some subjects in the latter three groups showed values similar to those in humans and apes.
Alla/UA quotients from 11 tufted capuchin monkeys were 0.05-0.15, which was nearly the same as the
quotient values of humans and apes. These results suggest that unlike humans and apes, tufted capuchin
monkeys and some night monkeys, cotton-headed tamarins and common marmosets lack UOX activity in
the liver.

Key words: primates, purine metabolism, urate oxidase, tufted capuchin monkey, allantoin/uric acid
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