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Abstract: The aim of the study was to get better insight of some biochemical parameters reflecting hepatic
and renal functions in the blood plasma of Red-bellied Squirrel (Callosciurus erythraeus). During the course
of a one-year period 76 male and 85 female adult squirrels were captured from February to December 2015,
respectively from Yingjing County, Sichuan Province. These indices were statistically analyzed for
differences between gender, season and pregnancy by two-way ANCOVA or one-way ANCOVA. No

significant sex difference was found for serum hepatic and renal function markers in red-bellied squirrel (Fig.
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1 - 3). No significant difference but higher serum concentrations of albumin (Fig. 1b), cholinesterase (Fig. 1c)
and creatinine (Fig. 3a) were found in the spring compared to the other seasons. The serum concentrations of
total protein (Fig. 1d), globulin (Fig. 1e) and uric acid (Fig. 3c) were significantly higher in the spring, while
total bilirubin (Fig. 2a), direct bilirubin (Fig. 2b), indirect bilirubin (Fig. 2c) and blood urea nitrogen (Fig. 3b)
were obviously lower. Alanine aminotransferase (Fig. 2d), pre-albumin (Fig. 1f), aspartic transaminase (Fig.
2d) and y-glutamine transferase (Fig. 2f) concentrations were significantly higher in the spring compared to
other seasons and markedly decreased in the summer, then reached nadir in the winter. Serum concentrations
of blood urea nitrogen (Fig. 4a), creatinine (Fig. 4b) and uric acid (Fig. 4d) were significantly lower in
pregnant squirrels compared to non-pregnant individuals, while the concentration of cholinesterase (Fig. 4a)
was significantly higher in pregnant squirrels. These results indicated seasonal differences in blood
biochemical parameters in red-bellied squirrels. Most of the studied parameters were the lowest or highest in
the spring, but less impacted by pregnancy. This might be related to reproductive status of male and female
squirrels and the ability of physiological adaptation to the diversities of environments.
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Fig.1 Sex and seasonal differences of body mass and serum hepatic function markers in Red-bellied Squirrel
a. MAE; b, (M o HERERNE; d BEE; e BREM; fORTAEA.
a. Body mass; b. Albumin; c. Cholinesterase; d. Total protein; e. Globulin; f. Prealbumin.
FEEARKRE FREF 2R EH (P<0.05).

Different capital letters above the bars indicated significant difference among seasons (P < 0.05).



3 1Y BESCPAR: RIERA BLE S Dh REFE AR KT E 501+

2a). HEEMHAZE (Fg 159 = 8.374, P < 0.05)
(Kl 2b) FIAMZIRLL 3 (Fg 150 = 2.725, P <
0.05) (20 SEEFSTHE. K. &3 W
HIRAILH AW (Fg 152 = 12.444, P < 0.05)
(K 2d). REAMRAFREH AN (Fg 15 =
5.006, P<0.05) ([ 2e) Ml y-Sa B %
fiff (Fa, 150 = 14.821, P<0.05) ([ 2f) & gff
T HARTE, HITE AR,
2.2 FEME BN ST ER
PRI B IR R WUEF &R & )
TR ZES (P>0.05) (K 3a~c). HLEF&E
TN 2 5 (Fa, 152 = 0.240, P> 0.05) (] 3a),
HHIME N 39.40 pmol/L. JREFKRIEHET ST
HABZEY (Fg 157 = 4.082, P<0.05) (/& 3b),
HAFLIEH A 1.96 ~ 18.78 mmol/L; JRIR & &
HERM, HIRAZE, B, KEES (Fg s =
10.02, P<0.05) (& 3¢c), HARLIEHI% 20.00
~158.00 pmol/L.
2.3 HEIRXTFRREAN U B DR FE AR R
B UM BRGNS (Fq 20 =2.090, P<
0.05) & TARIEYR I (K 4a), JKERA (Fg,
21)=3.058, P<0.01) (& 4b). JIEF (Fy o=
3.402, P < 0.01) ([ 4¢c) IR PR (Fp, o2 = 2.170,
P<0.05 (¥ 4d) &FEACT REIRH, LR
11 Tife bR 0 W % 5 (P> 0.05).

3 iTie

3.1 FREM B BT ReTals M ER
TR B RT ' Dh BEFR AR I8 A R DL B 2
P 22 5o 1X 5 K 2 50 N SLE PR 5
ZERORTE, ki (Rattus norvegicus) (E4
SPAE 20090 W A A AR E (Sarcophilus
harrisii) (Stannard et al. 2016) &85 &
T HENE, 4P (Mesocricetus auratus)
CEVEEE 2008) JR A S EMETE(C T HEVE, 4%
M (Stannard et al. 2016) KA ZRAIL LB
gt i (CEEAE 2008) WA TRE L S
TEPEMEE R TR . OPPE . HEI 2 R T RE
& BRI AR AT RAKCEA RS, e

PES T, EURFNI L] R g R 7 oK 2
D) AT eSei 3 =1 R N s P P 3 s S G Pk /N
W ER R AEARAL, SR T A JHE A I 7 55 41
ZURECRERE,  AITTIRCD A P 2 1R R A 7K
S R O i PR R R ATGORT 5 A () A sk 2D
(Domingo-Roura et al. 2001) . 7 f L5
AR E RGN 2R, Xrlfe 5
P A IREE e R A 3% I P O . ARSIl
DR Y B 1 B A Bt A S i R el L 30 ) Ay 184
REEfEN, S KEM R, ey
HRZE, FEUENIREAANL, BT
TR R RN, HE TR, SRR
RAETRAR I B S RUORFE—20
3.2 FEMRHBEIRERNETESR
ASCMER 14 Bifetsd, BrE&Ea. 1
TR MR ARV o=y 22 e hh, HRIRPR AR
AR WIS, X AT HES PRI R AR T
FEIE RO R B SRR AT K
AN YA AREES) . A
RE ALV MY E Ly okat, L5
SRR SR BN PR RS SO, WY E
P 7K R B sz B PG 1 23 g AU TR A2 Tk
IAF (Caccialanza et al. 2013) , i8S Bk
KPR S BT LAA 75 2 1\ BN Y 2
IR B CT/NANEE 20100 o N IR
MR RAZ R AT M S s Wik N Bk
HHL 2 BN y- 1 B I 2 1 4
AL BT, 0 2 B R R s sl B R A b
FAEH (ER A 2004, #5% 2015) o 4k,
PR G B 8 AT A S LA P9 Y i 1
R =), HEEaEEFRA RRDLT
I R R (R A2AE 2003) , {H &M YR
A PR BRI, IS B R ITERES
RIS R B LR A 2R R
fiK, HRFNEWEAZN: WHEOEERR
i ARG, NARZIEEBN ., REAR
RIS y-15 S 04 7% B TN AR T 0
A AL, HYEREIWTRER. R, %
P (Microcebus murinus) (Marchar et al.



+ 502 « W2 Chinese Journal of Zoology 52 %
1 HE Male Bl i Female
300 - a _25¢ b
) = A
3 g
;] A S 20F 5
= B B B = B
£ 200 2 B
g 2 15¢f
E =)
= |33
g é 10 +
=100 - :
e Wk
= Sos5F
0 =0
#+ Spring ® Summer X Autumn % Winter #+ Spring ® Summer FX Autumn % Winter
5 300 ¢ 250  d
E -
)
2 A 5200 4
£ B B B Pt
T 200 F g 8
g =S 150 b
e EHE
g &3 B B
g &5 100 1
= 100 b =g
e k= C
o = 50f
= =
= 0 0
# Spring % Summer X Autumn % Winter # Spring % Summer K Autumn % Winter
150 - e 8r f
= -
= A o A
. 2 = or
% E 100 B §
il B 2
¥ £ B
A E C £ 5
Kg 0T g BC
£ oot
=9 en
< . C
. . B
% Spring 5 Summer X Autumn % Winter % Spring % Summer X Autumn % Winter

77 Season

7 Season

B2 FRERRMLERDErRENSETER
Fig. 2 Sex and seasonal differences of serum hepatic function markers in Red-bellied Squirrel
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a. Total bilirubin; b. Direct bilirubin; c. Indirect bilirubin; d. Alanine aminotransferase; e. Asparate aminotransferae; f. y-glutamine transferase.
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Different capital letters above the bars showed significant difference among seasons (P < 0.05).
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Fig. 4 Effects of pregnancy on serum hepatic and renal function markers of Red-bellied Squirrel

a. JHBRAEERE; b. JREZ: c. WIEF: d. JRER. a Cholinesterase; b. Urea nitrogen; c. Creatinine; d. Uric acid.
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Different capital letters above the bars showed significant difference (P < 0.05).
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