M F W R 2013, Apr. 34(2): 132-138 CN 53-1040/Q ISSN 0254-5853
Zoological Research DOI: 10.3724/SP.J.1141.2013.02132

PRSI BRI E S 4T
A2 RET N, A2 TEW A A 42 T4 AER

EERIRY: LR, = BY  650031;
2. PR MBS, 95 BN 225009

TR fREER R LR S S AR 2R TR bR o 12 SO SER S UIFRM R (7~9 HE) AR, v Ak %L&W%
5 RS A BT T 5500, 31 TRUAFH A ) & 45 S 7R WA%m%m\THA\E%&ﬁ%f
# (P<0.05), RRHG BIvR. ST, ZAWIEK. AREK. ZAWNEK. Z285%. JBE K\ET%W%k\+#
B K E KSR EE (P<0.01), MAK AR R, BK. WKTK. AfiK. Ak, AR AR BKS N
AR ARG S MG, BIETREAN: RK=13.90+RKx0.16. 37 TT 4 K REM w45 B MEMEa b, MR O I B
L A B AR, A, AR, ZFRIR. A FARIRE R E SRR P<0.01). MNa. AR A L
%Zw%ﬁﬁzwqmﬁ O i B B NE. KE. s A, 220 LR RSO R 2= AR S (P<0.01). £
WD MRS AE AR AT FRAR R RIE R T AR (P<0.05). Uik E S NAT R, LRSS
Febr: OAE Bl OB ZEEL G WY BAR S, AEED RIS, BIHAFEN: A EE=62.73+75 B %79.213+0 E*24.09
i%%%%ﬁ%ﬁﬁﬁ%ﬁ%ﬁ\ﬁﬁﬁ%ﬁ\% BRI BT — e R, ARSI S Ak S N IR S R R AT 5
BRI

REEIA: MR, MERIECE: ERER; ERARLK
FESES: Q4 MEFRERD: A XERS: 0254-5853-(2013)02-0132-07

Measurement and analysis of anatomical parameter values in tree
shrews
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Abstract: Anatomical parameter values in tree shrews are major biological characteristic indicators in laboratory animals. Body size,
bones and mammilla, organ weights, coefficient intestinal canal and other anatomical data were measured and analyzed in laboratory
domesticated tree shrews (7 to 9 months of age). Measurement of 31 anatomical parameters showed that body height, width of the
right ear, ileum and colon had significant differences between males and females (P<0.05). Highly significant differences were also
found in body slanting length, chest depth, torso length, left and right forelimb length, right hind limb length, left and right ear length,
left ear width, keel bone length, left and right tibia length, duodenum and jejunum (P<0.01). With body length as the dependent
variable, and tail length, torso length, right and left forelimb length, and left and right hind limb length as independent variables for
stepwise regression analysis, the regression equation for body length = 13.90 + tail length x 0.16. The results of 37 organs weights
between female and male tree shrews showed very significant differences (P<0.01) for weight of heart, lungs, spleen, left and right
kidney, bladder, left and right hippocampus, left submandibular gland, and left and right thyroid gland, as well as significant (P<0.05)
differences in the small intestine, right submandibular gland, and left adrenal gland. The coefficient of heart, lung, stomach, bladder,
small and large intestine, brain, right hippocampus, and left adrenal gland showed highly significant differences (£<0.01), while
differences in the right kidney, left hippocampus, left submandibular gland, right adrenal gland, and left and right thyroid gland were
significant (P<0.05). With animal weight as the dependent variable and indicators of heart, lung, liver, spleen, left and right kidney
and brain as independent variables for stepwise regression analysis, the regression equation showed that weight = 62.73 + left kidney
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% 79.21 + heart x 24.09. Female and male laboratory domesticated tree shrews showed certain influences in body size, organ weight
and coefficient, and intestinal canal regarding anatomical parameters. This experiment provides basic data for studies on laboratory

tree shrews and animal models.

Keywords: Tree shrew; Anatomical parameter; Weight of organ; Organ coefficient
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Table 1 Measurement of anatomical parameters in tree shrew

I Female (9) n=35

it Male (&) n=35

WEITH - (cm) TR RMEE bR W

Ttem (cm) VIR PHME bRz B IA B A
Mean SD Medium Dy Dy Mean SD Medium Dy Dy
A Body height 7.20 0.55 7.20 7.00 7.50 6.93 0.25 7.00 6.80 7.10 *
A4 Body length 16.68 0.48 16.50 16.50  17.00 16.59 0.43 16.60 1640  16.80
JZ1 Tail length 16.73 0.71 17.00 1650 17.00 16.85 0.64 17.00 16,50 1730
JZ/AREL Tail/Body 1.00 0.05 1.01 0.97 1.03 1.02 0.04 1.02 0.98 1.04
A4} Body slanting length 10.67 0.38 10.60 10.50  11.00 11.38 0.39 11.50 11.10 1170  #*
J# %% Chest width — — 3.20 3.10 3.40 — — 3.40 3.20 3.50
J¥i% Chest depth 4.88 0.37 5.00 470 5.00 — — 5.40 5.20 550  w*
HEFK: Torso length — — 9.00 9.00 10.00 10.18 0.55 10.30 9.90 1050 **
T Left forelimb length — — 9.00 8.70 9.20 9.47 0.33 9.40 9.20 9.80
A1 Right forelimb length — — 9.00 8.80 9.20 9.31 0.36 9.30 9.10 9.50
7 J5 B Left hind limb length 11.07 0.32 11.00 11.00 1130 11.20 0.51 11.30 11.10 1140
#i J5 K Right hind limb length 11.08 0.30 11.00 11.00 1120 11.30 0.25 11.30 11.10 1150  #=
JEHAK: Left ear length 1.56 0.23 1.60 1.50 1.70 — — 1.20 1.10 120 #*
47 HAK: Right ear length 1.56 0.20 1.60 1.50 1.70 — — 1.20 1.10 120 #*
JiH 5% Left ear width 1.55 0.14 1.50 1.50 1.70 — — 1.70 1.60 170 #*
#i H % Right ear width 1.58 0.14 1.60 1.50 1.70 — — 1.70 1.60 1.70 *
Je45 K Keel bone length 1.04 0.13 1.10 0.90 1.10 — — 1.20 1.10 120 =
ZeJEK: Left tibia length 3.55 0.23 3.50 3.40 3.70 — — 3.20 3.10 330w
fi R Right tibia length 3.54 0.26 3.50 3.30 3.80 — — 3.20 3.10 330
+ 45K Duodenum length 10.66 237 11.00 9.50 12.00 12.33 267 12.00 10.00  14.00  **
2K Jejunum length 47.76 5.13 48.00  44.00  50.00 39.70 7.08 40.00 3200  46.00 %
[FlJi7 & Tleum length 25.68 5.00 27.00 22.00  28.00 23.11 4.07 23.00 2040  25.00 *
5 Cecum length 2.19 0.36 2.20 2.00 2.50 224 0.37 2.20 2.00 2.50
£5 1% K: Colon length 5.99 1.14 6.00 5.00 7.00 5.42 0.78 5.20 5.00 6.00 *
B K Rectum length 1.75 0.48 1.70 1.50 2.10 1.69 0.41 1.60 1.50 2.00
i ¥ 84K Left uterine body length — — 1.00 0.90 1.10 — — — — — —
i B MK Left uterine horns length 1.32 0.24 1.25 1.10 1.50 — — — — — —
i T & 45K Right uterine body length ~ 1.07 0.26 1.00 0.90 1.10 — — — — — —
4T B 1K Right uterine horns length 129 0.26 1.20 1.10 1.50 — — — — — —
i K Vagina length 2.10 0.58 2.00 1.70 245 — — — — — —
1254 Penis length — — — — — 3.57 0.33 3.50 3.30 3.80
s T ORI B Al A A AR e S
“—: missing values because of no corresponding or data non-normal distribution. *: P<0.05; **: P<0.01.
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Figure I Comparison of intestinal canal length (comparison
between males and females, *: P<0.05; **:P<0.01)
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Table 2 Pearson correlation of body size in tree shrew

iH/P {4 [’NS Rk LIS RS V3N FHIEK Right  AREK Left A5 Right

Item /P level Body length Tail length Torso length Left forelimb length forelimb length hind limb length  hind limb length
1K Body length 1 0.242% 0.194 0.159 0.153 0.217 -0.002
J&1K: Tail length 0.242% 1 -0.065 0.355%* 0.344%% 0.226 0.158
HEFK: Torso length 0.194 —0.065 1 0.201 0.181 0.247* 0.331%*
e R JE K Left forelimb length 0.159 0.355%* 0.201 1 0.917** 0.173 0.269%*
A8 JE & Right forelimb length 0.153 0.344%* 0.181 0.917** 1 0.123 0.225
/¢ )5 [ Left hind limb length 0.217 0.226 0.247* 0.173 0.123 1 0.480%*
47 J5i Jli K Right hind limb length -0.002 0.158 0.331%* 0.269% 0.225 0.480%* 1

n="70; *:P<0.05; **:P<0.01
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Table3  Measurement of body and organ weight and coefficient in tree shrews
ST I Female(Q)n=35 1 Male(3)n=35 .
Item ES T () JE AL (%) WERE T () WESZRHL (%) i P
Organ weight (g) Organ coefficient (%) Organ weight (g) Organ coefficient (%)
YA Body weight 115.51+5.43 — 125.82+11.28 — ok
VT Heart 0.62+0.09 0.54+0.07 0.85+0.12 0.68+0.08 o *x
Jilifi Lung 1.060.17 0.92+0.15 1.2740.16 1.02+0.13 o *x
JFFAIE Liver 3.86+0.53 3.35+0.52 4.09+0.51 3.25+031
AT Spleen (0.13) (0.11) 0.15+0.03 0.12:0.02 o
J2 ¥ Left kidney 0.48+0.05 0.410.04 0.54+0.06 0.43+0.04 o
4 Right kidney 0.47+0.05 0.40+0.04 0.53+0.07 0.42+0.04 Hok *
4 Stomach 0.91+0.09 0.79£0.09 0.900.10 0.720.10 *x
JB% ¢ Bladder 0.08+0.02 (0.07) 0.13£0.03 0.100.02 ** *x
/N Small intestine 4.20+0.73 3.65+0.66 3.83+0.74 3.08+0.66 * o
KM Large intestine 2.02+0.45 1.75+0.06 1.86+0.4 1.49+0.33 *k
I Brain 2.9740.18 2.58+0.19 3.05+0.19 2.44+0.21 ok
/Il Cerebellum 0.50+0.07 0.44+0.07 0.52:£0.09 0.410.08
/2§55 Hippocampus 0.09+0.04 0.08+0.03 0.12+0.02 0.09+0.02 ok *
411§ 5 Hippocampus 0.08+0.02 0.07+0.02 0.12+0.03 0.09+0.03 ok *
i FE4A Pituitary (0.0038) (0.0033) 0.0046+0.0027 0.0037+0.0023
JERNT iR Left submaxillary gland 0.18+0.03 0.15+0.03 0.21) 0.17) *x *
A5 85F Jl Right submaxillary gland 0.17£0.03 0.15+0.02 0.20£0.05 0.16+0.04 *
7 BB Left parotid 0.16:0.03 0.14+0.03 0.17+0.04 0.130.04
£ BEHR Right parotid 0.16:0.03 0.14+0.03 0.16+0.04 0.13+0.04
J iR Thymus 0.05+0.03 0.05+0.02 0.06+0.02 0.05+0.02
JBEiR Pancreas 0.52+0.11 0.45+0.09 0.52+0.13 0.410.1
eV LR Left adrenal 0.0228+0.0059 0.0198+0.0052 0.019620.005 0.0157+0.0038 * **
4i'Pf LI Right adrenal (0.0225) (0.0196) 0.02110.0047 0.0168+0.0035 *
e HURIE Left thyroid 0.0056+0.0038 0.00490.0034 0.0089+0.0053 0.0071+0.0044 Hok *
A5 FFCIR IR Right thyroid 0.0055+0.0038 0.0048+0.0033 0.009+0.0057 0.0072+0.0046 ok *
e YN EL Left ovary 0.0048:£0.0024 0.00410.0021 — —
A1 UR L Right ovary 0.0047+0.0024 0.0041+0.0021 — —
T Uterus 0.2+0.08 0.17+0.06 — —
e RIEER R Left bulbourethral gland — — (0.0282) (0.0215)
Fi JRIBERAR Right bulbourethral gland — — (0.0308) (0.0248)
%125 Penis — — 0.290.1 0.23+0.07
52 I Left testis — — 0.47+0.1 0.37+0.07
4152 1 Right testis — — 0.46+0.09 0.36+0.06
ZEREHENR Left seminal vesicle — — (0.09) 0.07)
AR5 HENR Right seminal vesicle — — 0.09+0.03 0.07+0.02
HI %)l Prostate — — 0.07+0.02 0.05+0.02

Py ST AL, *:P<0.05, #*:P1<0.01. Py :JIERS R EELEL, *:P,<0.05, **:P,<0.01;  “— i T IOk AR A Kias s ol T Bl AR IE 20 A (b A 50

BB EITIEE SR EEZ R

P;: Comparison of organ weight, *:P,<0.05, **:P,<0.01; P,: Comparison of organ coefficient, *:P,<0.05, **:P,<0.01; Hyphens in the table are missing values

because of no corresponding date; Describe the central tendency of the data using Median because data showed non-normal distribution.
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Table 4 Pearson correlation of major organs in tree shrew

fabs/pP i AT avyi3 JHfiEE JFFIIE I eV v i
Index/P level Weight Heart Lung Liver Spleen Lift Kidney Right Kidney Brain
{ATE Body weight 1 0.635%* 0.464** 0.420%* 0.074 0.701** 0.689** 0.360%*
/L2JIE Heart 0.635%* 1 0.490** 0.271%* 0.037 0.529%* 0.518%* 0.302*
it Lung 0.464** 0.490** 1 0.356%* 0.024 0.369%* 0.414%* 0.158
JFBE Liver 0.420%* 0.271* 0.356%* 1 0.075 0.530%** 0.499** -0.036
J§AE Spleen 0.074 0.037 0.024 0.075 1 —0.038 0.018 0.132
/i ¥ Lift Kidney 0.701** 0.529%* 0.369%* 0.530%* —0.038 1 0.903** 0.296*
47'¥¥ Right Kidney 0.689** 0.518** 0.414** 0.499** 0.018 0.903** 1 0.292*
Jié§ Brain 0.360** 0.302* 0.158 —0.036 0.132 0.296* 0.292* 1

=703 *:P<0.05, **:P<0.01.
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