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W, X6 xshi 18 R{g S YIS (Pongo pygmaeus) ) 24 43 MBREAS, 34T MO0H 0 &2 4=
SHRGI . WARVES CREPE 14 6y, MEVE 10 40) FIEERS (ShESAME 7 4, TR 6 4, Add 11 40D
ST RABEAT 3 4L, S G A A BIREA R MR S EUE, FRT AR . FFFeas LR, i,
HEMH 2 MM S EORE 535257 (One Way ANOVA test, P> 0.05). #E4HM (LYM) HZFEEF
U4 B 8 T PR (One Way ANOVA test, F = 5.200, P < 0.05) . HMEPERAEAMA ML B4 P 2 B (ALT)
WP 53 T UEPEMA (One Way ANOVA test, F=4.911, P<0.05), HASHR EIIER 2R (One
Way ANOVA test, P>0.05). S EH (TP) BIFERAAINZE R (One Way ANOVA test, F=4.715, P<
0.05). FiTAe il Bl 77 22 5 R0 ML b o 0 5 B, RLAEAAI TR R 45 T ORI

RG] DR, MR WL b
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Determination of Blood Physiology and Chemistry Parameters

in Captive Bornean Orangutans (Pongo pygmaeus)

YUAN Yao-Hua WANG Ying-Ying LIU Qun-Xiu"

Shanghai Zoo, Shanghai 200335, China

Abstract: To promote the heath assessment and medical care of captive Bornean Orangutans (Pongo
pygmaeus) and provide basic parameters for supplementing the hematological database, a total of 24 blood
samples from 18 healthy orangutans were collected from 6 zoos and routine and biochemistry parameters of
these samples were analyzed. The subjects were divided into different groups based on sex (14 male, 10
female) and age (7 infants, 6 subadults, 11 adults), and blood parameters of different groups were compared.
The results showed that the blood routine parameters of male and female orangutans were not significantly
different with each other (Table 2). The lymphocyte (LYM) density decreased with age (One Way ANOVA test,
F =5.200, P < 0.05) (Table 3). Male individuals showed higher alanine aminotransferase (ALT) density than
that of female (One Way ANOVA test, F = 4.911, P < 0.05), while other parameters showed no sexual
difference (One Way ANOVA test, P > 0.05) (Table 4). Total protein (TP) showed significant differences
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among age groups (One Way ANOVA test, F = 4.715, P < 0.05) (Table 5). There was a high glucose (GLU)

content in the blood of orangutans in Chinese zoos, which should be paid attention in daily husbandry.

Key words: Bornean Orangutans, Pongo pygmaeus; Blood; Physiology; Biochemistry

M3 2 BB /I e 6 BT X s LR T f
GRS W, s e, B IR
HURZS (Etim et al. 2014), J2& KB W7 sh A7) fgt
BRI EEFE (Alemede et al. 2010). 3l
YN 2= 4abs B 724 B T 3R R 2805
bR R &R, A BT s LAk f b
J13t AT VAl (Ovuru et al. 2004). {EZI¥ A,
BREAN MBS RGBS T oR=.,
— 771, IR ETEMEECDN, RRiE
PRI MBS EE BT AR, I ARE
ITPERE IR EESELS, fER B ERIm T,
BHRBIER=ZSEM, H—T7H, ANEYRZ
[EEAY) Y AT AR R E R, 1K
Mz A AR ARG . BRIk, sh#lel H & 44
K S IR TT AR AR R DA R R R A2,
A LEELEHRBEYM MRS 8%
AR, RN 25EPF B SRR S AR = S0 B,
RN T MR S HOR AR IR R, AT
R 1) o) 35 S e (I B A R 4R ATl
(&SRS 2019).

BEHIESE (Pongo pygmaeus) EJET A
%t (Hominidae) JME 8, LB /AT EHIE BT
SV PR N B 2 P RT SR T 1 v B R A R X

Ik, FEM R TR AR A 3% P (Ancrenaz et al.

2016). HITEF AN BT S NZRISE R
BIEFHBELE 1950 & 2010 E R ZEI TR 60%
(Gaveau et al. 2014), FFH Wich 5§ (2012)
T Z PR 0 A FRELE 2010 & 2025 )ik
W HE—2 TR 22%. TUCN K H AP MR fE 2%
(critically endangered, CE) (Ancrenaz et al.
2016). #11% 2019 4F 11 H, HE Y 1A
FRHEAESL 37 RO (GEAL 2019). R1, HI T4
FERWIRZ . FARARAER R, RN ETR
TAEfFEEZ A, AR LA R 5
DAL B IARERG . 12T B 20 R

S, WAFRRTHEATRE BLAE Sy . AT T IR
BIRAWT AN R, 2l e Hf H A4 2
NS H, KB B TR S LA T
B LEENLEE, FIRAT BT ORAL Zh A I f BREIR
Dlo B—J7MH, AHEFUR N WE YR I
WSS H R R R PAE, RN s iE 47k
WEIR TR E KR R A B EOR
SCFFo

1 HRFE

1.1 MRS

R N 6 Kl I 1) 77 1 3 22 Hls Rk
R INERR, HREMBIEA 24 17 (K 1),
T R 1D JERAEREE (U, %
MR E I &: 3 ~5 mg/kg; FEhibs, #IRIAE
H&: 2 mgkg) MTENBEREIITIRE. £
RAE ST EFHIGAL (BRI, ik i 2
~ 4 ml, /¥EH EDTA-K2 HrltIfAT &-Li
PRI PUEE T, FahEs) . RENMBFE
AhE 4 CHRIEH.
1.2 &M RAENS RN

FiA MR A ) A FE 5 3 Hr 3848 i 5h 4
Pl 8 Fs, I H A AR AT B 1 e 2 R A )
(2004) A7
121 MEMRSHENE KB A =R
JRCE 30 min, FEIEEAJE, AMAEHEEE0
WAL T A (%, BC-5000 Vet, R
SE MR AR R LA AR AR . 48 T4 (white
blood cell, WBC) % £, 2141 (red blood cell,
RBC) %, M4 8 H (hemoglobin, HGB)
. WE4IHE (ymphocyte, LYM) HL&.
FAZAIM (monocyte, MONO) Eb&. rhitgy
ffd (neutrophil, NEU) LL3 . WEER M40 g
(eosinophil , EOS) b 3 F1 g B 14 i 40 g
(basophil, BASO) tt# K Ifil/MiR (platelet,
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Table 1 Information of blood samples taken from captive Orangutans
KA AEEL (ind) 5 SKRES ] MR
Sampling sites Individuals Gender Sampling time Blood samples

FHN 8 A2 )4 [E Hangzhou Safari Park 2 1419 2018,2019 1319
MR AL ARSI Nanjing Hongshan Forest Zoo 1 19 2018, 2019 19
ERBEIIIE Chongging Zoo 2 1319 2018, 2019 1312
174 T %iliEl ZhongnanBaicao Garden 2 1819 2018, 2019 1419

G APt 5 Jinan Wildlife World 1 18 2018,2019 18
LiEEh¥1E Shanghai Zoo 7 4339 2018,2019 4339

* b4 el 0 5% 243 Data recorded by Shanghai Zoo 3 2819 2015 ~2018 6339
£rit Total 18 10389 143109

N EEEIYIRE SR 2015 & 2018 4F 3 FZE T PR AR H A AARAS 1) 1f 7 2 B8

* represents the blood parameter data of 3 healthy Bornean orangutans based on routine physical examination from 2015 to 2018.

PLT) &8It 9 I,
122 MEANSHEEN R KA =
WCE 30 min, 3 000 r/min Z.0r 10 min, 475
M, NAAA BT (Z4ET: VetTest, £H)
W M A K AL iElr. B A EA
Calbumin, ALB). %%V @82 f (alkaline
phosphatase, ALP). % N % Z I (alanine
aminotransferase, ALT). V€ H C(amylase,
AMY). JRE (urea, UREA). 5 (calcium,
CA). JH[&E EE (cholesterol, CHOL). HLEF
( creatinine, CREA ). ¥k 1 (globulin,
GLOB). Fi%jt# (glucose, GLU). I TCHL
f#% (phosphorus, PHOS) . JHZL 2% (total bilirubin,
TBIL) FEEKH (total protein, TP) it 13 i,
123 RESHYIE 2015 £ 2018 FidFEHHE
GiitEH RSl 2015 5 2018 Fidk1 3
SRR AR (2819 0 9 fr il S40d
3, MBI 5E 5% 1.2
1.3 HiEsHE
Y2 S AR AL R AR A S O e (E
I + FR#EZE (Mean = SD) A14F 275 Hl
(Range) REIR. XF LUASFE M 1) i 2 2
PR MBS E 2 7M. 2 McClure 4%
(1972), RKEBERI G N =AFRH: HedH
(infants) 0 ~ 4.9 % ; WA (subadults) 5 ~

9.9 %, A (adults) 10 % LA E. 2515
TSR H M MBS HUE . AR
FI MR S B0 AT 28 S M L o 0o I 2 B8 s
AT IER kLR (FEAEANE 50, RH
Shapiro-Wilk test) (H¥Efl 20160, & EA&7>
Hi (I BE R FH One Way ANOVA HEATHG I, A
i IEZS 43 A0 4 B ) Mann-Whitney U CF
&)1 51 2 [A] EE ) AT Kruskal Wallis (AN [R) 46 %
Mz MHED 5. Fra8Egt R H SPSS
Statistics 20.0 #AF5E %, ST E MK
JE A 0.05,

2 HRER

EDINER MRS RIS LA 1. BE
ML SR, B S50 R 23U 1)
3% 72 5% (One Way ANOVA test, P> 0.05) (&
2). TENFFE A, FRREgE (LYMD
bh, HMZHREWZE R (One Way ANOVA
test, P> 0.05). Ik ELZH B FE bl A AR e R K
MK, e (55.70%, n=17), Tk
A JE T (4555%, n = 6), AR
(32.95%, n=11) (One Way ANOVA test, F=
5.200, P<0.05) (% 3),

MEAENS S, HEEED NERN AN
RN (ALT) 1H %2 = T #EPEMA (One Way
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B1 EZFWEROMESMES ERREME TIHRoNE, B 10000

Fig. 1 Micrograph picture of Pongo pygmaeus blood cells (Partial field of view under microscope, 1 000 x)

&2 ARAMANREED WEENLE RS EE

Table 2 Blood physiological parameters of captive adult Bornean Orangutans classified by sex

T Male (n = 14)

Wt Female (n = 10)

BH F & P f&
Parameters SEIME + bRiEZE SEIME + bRz Ju Fvalue P value

Mean + SD Mean + SD Range
1412 White blood cell, WBC (10°/L) 9.95+4.72 470~ 17.20 11.40 +£2.58 8.30 ~ 15.14 0.419 0.534
ZL4Afd Red blood cell, RBC (10'%/L) 4.86+1.00 4.12~6.62 4.63+0.87 439~ 6.84 1.848 0207
141 14 Hemoglobin, HGB (g/L) 117.95+£12.64  9875~132.00  11692+11.16  109.00~138.00  0.021  0.889
WREL4RM Lymphocyte, LYM (%) 36.64+18.26  13.00 ~52.70 2926+13.64  13.20~51.00 0.524  0.490
P40 Monocyte, MONO (%) 2.80 +0.98 2.00 ~3.90 238+ 1.52 1.00 ~ 4.40 0.177  0.689
HE 4R Neutrophil, NEU (%) 56.17+17.99  39.70 ~ 82.00 4835+14.56  27.00 ~ 66.60 0.637  0.445
RETRPE R4 A Eosinophil, EOS (%) 3.34+243 1.00 ~ 6.50 456+3.11 0.80 ~9.00 0.477 0.509
WERR P K41 A Basophil, BASO (%) 0.53 £0.42 0.20 ~ 1.00 1254035 1.00 ~ 1.50 3.920 0.142
IfiL/NBE Platelet, PLT (10°/L) 137.50+£3323  114.00~161.00  212.00+£4.24  209.00~21500  9.889  0.088

ANOVA, F=4911, P<0.05), HihZH AR
PRI 25 (P>0.05) (£ 4), BEA (TP)
ERENFAERAR LEMEEZES, Dibdlx
fik (65.60 g/L, n=7), Wtk (83.60 g/L, n=
6) Ak (78.57 g/lL, n=11) & & (One Way
ANOVA test, F=4.693, P<0.05, % 5).

3 i
MK 2505 AR YRR I A 8 B8

% FI5% (Bamishaiye et al. 2009), & MNE1Y)
AEFDIRGL ) EE SRR (Khan et al. 2005) . L
S G2 IS ANANIE /G IREN = SN Y
fERER I FEAE{E B (Daramola et al. 2005),
T A Bl T2 W A W Bl P g RR R T
(Togun et al. 2007). HHl, RTHXBCLELH K
TN T M S H e bR 05T, 10 B A= 34 if v
FHFNAEE AR (35 2016). AWk
B ) 2 55 N AR 350 R A AT i R A 1 g A
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i, Be NIEFREE MBS H R R 1M
RS, (EHREIR N RIL T ES S S%
FIMIEVAETE L KSR, JOBERIR SRR

VARG . FBERHIE . (TR R
CDRAY A Sl S5 D] -0 2 5 e JHG fL
ZZH{E (Alodan et al. 1999, Vecerek et al.
2002, Addass et al. 2012). AHF 7T 5% T 2SR 1ML
WA S B ) E 45 RV S MeClure
45 (1972) XS PR PR RN Musrianti 25 (2012)
XTIV EAESE (P abelii) HRTE 7t 45 AR,
eI ER (R 6). AW, Mgt
Kl (BASO) WL McClure %5 (1972)
XS MR G REEE, HYE T
Musrianti 55 (2012) X} 75 1& RS PSR B 78 &5
Fo FETIMERL A M A 22 Fhod BOME I (1) B AR
AR, EANE M EONA . B T AR T
B A i S 500K B R IR D AR AR AN, R
HEM % 22 7 0] BRVR T RhRs e IbAh, ARHt
2 D N AR R W T M s 4 B R o o

A KBS, [ McClure %5 (1972) [IHF7TAH
Ee CHE & = F4ME: 4.33 mmol/L), AHFF
B AR () IR & B CPIIME: 6.24
mmol/L), HEMN A KA R 55 265 PR
I E AR FFOK R A B (2.3 kg) FTEl (E
% 2019). Banes %5 (2018) 7E (JRIEM IR
EIIREE) i AREMMEASSE KR
FERRSRAE BT ANz IR MG =il 2, HA4EA &R
TR, FRE, KERSZIE N E R
PR HRRM A S . BRIk, BAZIR S E 7RI
EHEEMAOB AR ARBFFCA, S5 MR
SHERIET DR IR LS R, R EIH B
EXE AH, ABEF LB A KR T AR
PIAFENLR, e AT AR MRS E0E Bl 1)
LA, 26 IEEN I TR IR G . 1846 1 5t
T S S E A1 22 TR R0 IV S 01l T R e AR
faf=A

AHIEFE A, R R IV R A TR A R
(ALT) WRJESEm THEMEAME (P < 0.05),

Ro REIFFEESSMBSHELER

Table 6 Comparison of some blood parameters of orangutans in captivity

|(IRT-Ei=R 7

Parameters

BT PSR
Pongo pygmaeus (n = 24)

BB PSR
P. pygmaeus (n = 37)

1B SRR
P abelii (n=52)

A5 Present study McClure et al. 1972 Musrianti et al. 2012
14 White blood cell, WBC (10°/L) 470 ~ 18.50 5.6 ~32.0 12.25~19.75
ZL40il Red blood cell, RBC (10'%/L) 1.48 ~ 6.84 3.17 ~ 6.64 423~5.18
1f1£1%K 1 Hemoglobin, HGB (g/L) 63.00 ~ 138.00 85.0 ~150.0 105.7 ~123.9
4L Lymphocyte, LYM (%) 13.00 ~ 72.40 13.0 ~ 85.0 30.34 ~44.23
FAZ4IAE Monocyte, MONO (%) 1.00 ~ 5.40 0.0 ~10.0 5.49 ~8.50
i VE4I A Neutrophil, NEU (%) 15.00 ~ 82.00 46.67 ~57.90
WEER M RLAH A Eosinophil, EOS (%) 0.80 ~9.00 0.0 ~10.0 2.97~9.10
WET R 4 Basophil, BASO (%) 0.20 ~2.40 0.0 ~2.0 0.47 ~ 0.64
1L/ Platelet, PLT (10%/L) 102.00 ~ 283.00 125.0 ~ 508.0 353.62 ~ 506.00
45 Calcium, CA (mmol/L) 0.96 ~2.72 1.35~325
JIE & 8% Cholesterol, CHOL (mmol/L) 3.04~7.93 2.69 ~9.87
LT Creatinine, CREA (umol/L) 10.61 ~ 184.00 354~177
W% B Glucose, GLU (mmol/L) 242~ 14.67 2.44 ~8.56
13 JEHLE% Phosphorus, PHOS (mmol/L) 0.96 ~ 4.60 0.36 ~2.65
JEE M Total protein, TP (g/L) 55.00 ~97.70 55.0 ~ 89.0

L s G B AL P D RE AR

Measurement units were unified and data was conversed.
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XNRMF LY, RNEEREESIE3E%
MO CHTRATAE 2003), HENHEHEAMAZES)
SRR, SLEHALR M INE, i EBnNEE
AWK T . BEA (TP) IRFEIELS 4
%, SRR A 52 T (P < 0.05),
X —HF 7t 45 B 5 Herndon A1 Tigges (2001) Xf
ISR (Pan troglodytes) FAF 7T 45 SEARL.
N It H A B R R T R T R R
i, BPEEE R AR, SNk 2 e TR
2 PR B, AT RO 2 i diik (Bk
HF A #EAMME (Dubreuil et al. 2005) . fAF#IF
B R i A sh Ak CRIFPERFD FIEREE
JE 12 EN ) MRS EUME R 7 — A EE R R R
(Moberg et al. 2000) . P15 E Jj 220301
PPN 28 B2 R (AR AL, 38T 51 R KT
1254k, (Pearl et al. 2000) . ¥ I 7 ik B2 2
JH R P A S AL A ) 1 2 2 e, (HBE R R
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