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Detection and comparison of physiological indexes in
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Abstract: To provide fundamental basis for the tree shrew models of human diseases, we examined and compared
the physiological and biochemical indexes between wild and laboratory tree shrews. Blood samples were taken from 54
wild tree shrews that were housed in laboratory for 1 — 2 months, and from 54 first-generation of the laboratory tree
shrews; each group had nearly equal male and female composition. Some of the first reported physiological and
biochemical indexes were showed no significant differences between genders, and these indexes in laboratory tree shrews
were as follows [medium (inter-quartile range) ]: CK 1449 (956) U/L, CTNI 5.94 (7.23) pg/L, TBA15.6 (19.7) umol/L,
FRUC 393.5 (80.8) umol/L and LDL-C0.36 (0.32); and in the wild tree shrews, 986 (564) U/L, 4.01 (4.10) pg/L, 20.0
(20.6) umol/L, 379.0 (104.0) umol/L and 0.46 (0.23) mmol/L, respectively. In the laboratory tree shrews, the variations
of physiological and biochemical indexes were smaller, but the mean values of some indicators related to liver and heart
functions became higher. These data would be valuable for the development of tree shrew models of human diseases.

Key words: Tree shrew; Wild tree shrew; Laboratory tree shrew; Blood samples; Physiological and biochemical
indexes
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Tab.1 Biochemical and hematological index values of wild tree shrews
R E  (BAr) P %L R0V VY43 fr % HATIME PRl
Item (unit) Gender Num. Medium QL Qu Mean SD
WL CK (U/L) HEEA I 48 986.00 647.00 1211.00 980 383
LI i &6 LDH (U/L) WEEA I 52 1217.00 823.00 1530.00 1218 466
RINEAREIEL LI AST (UL) WEEA I 49 201.00 152.00 237.50 198.4 60.1
WRREILF M ALT (U/L) WA I 49 67.00 46.50 95.50 73.6 36.6
Tk R B AKP (U/L) WERES I 49 106.00 84.00 141.50 116.2 479
Y- R B e = y-GT (U/L) WMERES I 49 9.00 6.00 15.50 — —
MHZL % TBIL (umol/L) WERES I 50 0.70 0.30 1.10 — —
SUHYTER TBA (umol/L) WEE A I 52 20.00 12.10 32.60 — —
R % ¥ g 2% 14 JIH 58 LDL-C (mmol/L) WEMES I 50 0.46 0.33 0.56 0.46 0.15
Hi% B GLU (mmol/L) HEEA I 48 5.20 3.60 7.35 5.46 251
Jopi i FRUC (umol/L) HEEA I 53 379.00 322.50 426.50 371.7 73.6
JRZ A BUN (mmol/L) W5 48 5.95 4.13 7.60 — —
WIS 19 T CTNI (ng/mL) WERE2 I 52 4.01 2.10 6.20 — —
7= C JIk CP-K (ng/mL) W 5 50 0.74 0.36 1.46 — —
40 g % WBC (10E9/L) WERE S I 44 0.63 0.40 1.04 0.72 0.43
If1. 41 2 1 HGB (g/L) WEEA I 49 137.00 99.00 147.00 — —
If1. /MR H-%E PLT (10E9/L) WEEA I 48 621.50 537.80 757.50 640.9 163.1
B 22 61.00 58.00 65.00 62.3 52
B TP (g/L)
Pk 26 51.50 45.80 61.80 51.4 12.9
P 24 28.50 27.00 31.00 28.5 33
& A ALB (g/L) !
JiiZds 26 23.00 20.00 27.50 233 6.0
) Wt 27 33.00 29.00 38.00 33.6 6.8
EREE 4 GLOB (g/L) ]
Tt 26 27.50 23.80 33.30 28.1 7.6
) W 26 2.40 2.20 2.73 2.45 0.43
S H[E FE CHOL (mmol/L)
Pk 26 2.00 1.40 2.30 1.88 0.60
L 27 0.63 0.49 0.98 0.73 0.33
Hith =8 TG (mmol/L) ‘
ek 26 0.51 0.16 0.77 0.52 0.35
N - Wit 27 1.23 1.08 1.44 1.24 0.23
4 ) g 2 1 J1E [ B HDL-C (mmol/L) ]
Tt 26 1.08 0.72 131 0.99 0.38
P 24 434 3.98 455 — —
BEAL I LT 2 (1 A1C% HBALC% (%) ‘
Pk 22 4.05 3.77 4.12 — —
P 25 17.00 14.00 19.00 17.0 3.1
JLEF CREA (umol/L) ‘
T 24 14.00 12.00 15.00 — —
o Wt 27 0.43 0.40 0.46 0.43 0.04
C XV # H CRP (mg/L) !
TPk 26 0.40 0.37 0.43 — —
B 21 7.85 7.37 8.44 7.93 0.59
2T 4114 RBC (10E12/L)
i3 25 7.35 5.24 9.02 6.97 2.15

Ferpr “—7 JPRxE I H RAEIES AT ARG M54 (The hyphens in the Table are missing values).

AKP: Alkaline phosphatase; ALB: Albumin; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; BUN: Urea nitrogen; CHOL: Total cholesterol;
CK: Creatine kinase; CP-K: Fasting C peptide; CREA: Creatinine; CRP: C-reactive protein; CTNI: Troponin I; FRUC: Fructosamine; GLOB: Globulin; GLU:
Glucose; HBA1C%: Glycosylated hemoglobin A1%; HDL-C: High-density lipoprotein cholesterol; HGB: Hemoglobin; LDH: Lactate dehydrogenase; LDL-C:
Low-density lipoprotein cholesterol; PLT: Platelet count; RBC: Red blood cell count; TBA: Total bile acids; TBIL: Total bilirubin; TG: Triglyceride; TP: Total
protein; WBC: White blood cell count; y-GT: y-glutamine transaminase.



13 A WAEAA TR AR 23 A B R SRR I 5 LA 7

F2 AIEEEMBERENRDERERQNER

Tab.2 Biochemical and hematological index values of laboratory tree shrews

KA H - (A7) P % BRIV V453 4 HARFIIME FRUEZE
Item (unit) Gender Num. Medium QL Qu Mean SD
WL CK (U/L) WEMES I 46 1449.00 961.00 1917.00 — —
RITE AR IS B AST (U/L) WHEE & I 48 230.50 154.00 313.30 — —
WRRAILF B/ ALT (U/L) WHEE & I 48 83.50 46.00 121.80 — —
VLR EE AKP (U/L) WHE I 51 142.00 102.00 220.00 — —
Y- A A v-GT (U/L) WEHEA I 50 4.00 3.00 7.00 — —
JIH4T % TBIL (umol/L) W5 9T 53 0.60 0.30 0.85 — —
MHITH TBA (umol/L) WE e IF 51 15.60 7.90 27.60 — —
[ 1 ALB (g/L) WHEE G I 49 32.00 30.00 34.00 — —
S IR §E CHOL (mmol/L) W& I 50 2.40 2.00 2.90 239 0.63
7o %5 2 6 4 1A B[4 % HDL-C (mmol/L) e 9T 50 1.11 0.97 1.36 1.15 0.28
% 2 £ i &% (A JIH [ 2 LDL-C (mmol/L) W25 9 51 0.36 0.22 0.54 — —
#i%8% GLU (mmol/L) WEHE A 9T 51 4.90 3.70 5.50 — —
HHiEiZ FRUC (umol/L) WA £ 9 50 393.50 364.00 444.80 402.9 58.8
JE#% BUN (mmol/L) WHEE A I 48 8.80 7.63 10.95 — —
JULEF CREA (umol/L) WHEE G I 49 15.00 13.00 18.50 15.8 3.7
A58 T CTNI (ng/mL) WHE I 53 5.94 3.50 10.74 — —
C X4 CRP (mg/L) WS 9T 53 0.42 0.39 0.44 0.42 0.04
H 4% WBC (10E9/L) e 49 0.34 0.25 0.66 — —
2L 410114 RBC (10E12/L) WA 5 9 47 7.94 7.33 8.68 7.99 0.92
If. 21 & 11 HGB (g/L) WHEE G I 47 148.00 136.00 162.00 149.2 15.5
it /M % PLT (10E9/L) WERES I 51 587.00 479.00 661.00 565.6 153.5
o i3 26 1530.00 762.00 2107.00 1438 699
FLIR 4 LDH (U/L) )
Ttk 25 947.00 715.00 1266.00 — —
B 25 69.00 66.50 72.50 69.2 4.1
HHEA TP (/L) .
Ttk 23 65.00 62.00 69.00 65.0 5.9
] o 26 37.00 35.00 39.30 36.8 3.1
Bk# H GLOB (g/L) )
Tt 25 32.00 28.00 37.00 32.0 5.9
i3 22 0.52 0.44 0.56 0.51 0.10
Hith = TG (mmol/L)
Ttk 28 0.43 0.32 0.54 0.40 0.19
) B 25 4.53 431 481 4.56 0.30
Bk I 20 (1 A1C% HBA1C% (%) )
Ttk 25 422 4.00 448 422 0.31
o 24 1.03 0.54 1.66 1.14 0.86
i C Jik CP-K (ng/mL) )
b 24 0.35 0.12 0.86 — —

Frp =7 RN I H RARIES T ARG A, 9830465 [ 3R 1 (The hyphens in the table are missing values; the abbreviations are the same

with Tab. 1).
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W% FL.C %I, Elliot & Wong (1969) BT HERIA
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Tab.3 The comparison of glucose- metabolic indicators

FEAR(AAT) 2053 FEME bz P1H

Item (unit) Group (cases) Mean S.D. P level
R 1(34) 391.8 73.0 0,05
FRUC (pmol/L) 2(19) 3359 614
AN I 2T 2 1 1(34) 4.15 0.35 0,05
A1C% HBA1C% (%) 2(19) 3.89 0.49 :
=05 C ik 1(34) 0.62 0.45 0,05
CP-K (ng/mL) 2(19) 2.16 140

U0 1AM <7.0 mmol/L, £H%] 2 K IMHEH=>7.2 mmol/L. *& %4l
Bl BAEIES M. WXAEFE 1.

Group 1: the value of serum glucose are no more than 7.0 mmol/L, and
group 2: no less than 7.2 mmol/L. * means non-normal distribution of the

corresponding group. The abbreviations are the same with Tab. 1.
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Tab.4 The comparison of CV values between wild tree shrews and Bai et al (2009)
AL SCHRIRIE Bai et al (2009)
Rl S G A This article Bai et al (2009) report ufi P{E
Item(Unit) 2k SFEIME RRRE (%) w% SFE BRRARR(%)  uvalue  Plevel
Num. Mean CV (%) Num, Mean CV(%)
RITAHREAIL LI AST (U/L) 49 198.4 30.3 140 93.94 76.5 6.150 <0.01
HHRA LB ALT (U/L) 49 73.6 49.7 140 30 102.0 4236 <0.01
Hi7% B GLU (mmol/L) 48 5.46 46.0 140 3.7 34.6 1.880 >0.05
A 411142 WBC (10E9/L) 44 0.72 59.7 140 221 42.1 1.997 <0.05
1ML/ -4 PLT (10E9/L) 48 640.9 25.4 140 430.86 14.1 3.930 <0.01
P45 5 [F 3 1(The abbreviations are the same with Tab. 1),
x5 AIZBEAMRMS Xie et al 2007) LERMTFRITLLE
Tab.5 The comparison of CV values between laboratory tree shrews and Xie et al (2007)
AL SCHRARIE Xie et al (2007)
I (%47) This article Xie et al (2007) report ufl P
Item (Unit) %5 S BRFRE (%) (B S BRERE (%) u value P level
Num. Mean CV (%) Num. Mean CV (%)
JLEF CREA (umol/L) 49 015.80 23.4 22 16.63 37.2 2.026 <0.05
C [V [ CRP (mg/L) 53 000.42 09.5 22 2.40 51.3 4352 <0.01
24N T14% RBC (10E12/L) 47 007.99 1.5 22 8.19 09.3 1.205 >0.05
14T 8 (4 HGB (g/L) 47 149.20 10.4 22 155.00 09.4 0.567 >0.05
I/ V£ PLT (10E9/L) 51 565.60 27.1 22 450.17 14.5 3.457 <0.01

YELYE S[R3 1(The abbreviations are the same with Tab. 1),

JEB T A 2R R 1) B S S N T R B R B R IR R
o ARSI R FHHESS A2 ORI R 48, ey
AR A T RS RN T FR0.2 mU/L)FE
1T, 1M Meng et al (2005)>F% FH U e 95 73 A2k
R B s J ALV i B 3R KPR XTI (4.240.8)
mU/L. KA R T AR IEH 2% i (6~25
mU/L) i FF (Li et al, 2004), 177 1% SZ 56 2044 G 1)
MFEZK- 5 N IEH S H B R A —, X2 R
ot BH AR ) L 97 T 5 3% 1 B SR o R A A TR
LI 7 72 RV IE 5 o o

RIS AR M AR, FER I AR P s R
AR I 2, 3BT S 1) S50 45 R 1 P . £
ARUSEIGAT I, A4 AR T Xie et al
(200745 H [] — 24 S A I e 4% (R4 IE; 1T Xie et al
(2007)f1145 3 55 Bai et al (2009)ffIAHALL, H. P E5 4%
T Zou et al (1983)[WBFFTLE R o M T V2240 BE AT,
A1 1 4 S5 AP 1 S BB O R I AT S A T
FET RN E . JeHAE S A B 3 0.

DL, A7 B d AN AEA U R, A0 A B
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J TR G e B PR A A I I H

A I 5 3 ARG I I SR AR 22 X S 5 4 R
R KIANR Z Ak AN T2 (AN ) 52 560 = ) (1 45
M LAEGAE iy FLSE A AN ) 2 Rl 2 PO B ot
] —HE DS 5G, AN AL BEZH ) 2 (AR 22 0, AT 3
sSead SAIlL PN ST -SRI E el DR vg el K b e
USRI IR 22, U 2 S ar I I H 6 L, 5 A A A
HAT SN SRR HE i Sz o

Zi LR, SCIRME IO A AN SN T —
ABTI AR Y] Bl S0 B R\ S BO s A
RGN, R SER g R DLE, LI &5
RN AT LR 2RO B b e . MR T H K
AT SR AT A A F] (R SR, B e SR 45
Rartett. SRR, JFR 5P S YA E
MRS VA, SHCERGE R 2 W fE S A R
DR, LA A2 RHINE S /R, JTACE 525
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