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Study on the intestinal morphology and energy
demands in Mongolian gerbil

LI Wei, LU Ling-qun, HUANG He-ru, LOU Qi, SHI Qiao-juan, SA Xiao-ying
(Zhejiang Academy of Medical Sciences,Zhejiang Center of Laboratory Animals, Hangzhou 310013, China)

[ Abstract] Objective To illuminate energy demands of Mongolian gerbil by analyze the diversity in intestinal
morphology and the energy metabolism of different species. Methods 10 SD rats, 10 ICR mice and 10 mongolian gerbils
were feed individually in metabolic cages. Gather and measure the energy of their feces and urine in 24 h for 5days. Then,
all the animals were weighed and anaesthetized, collect and measure the length of the intestine. Results Rats digestive
energy and metabolic energy respectively are 314. 56 kJ/d and 314.55 kJ/d, mice are 10. 608 kJ/d and 9.799 kJ/d,
gerbils are 99. 828 kJ/d and 99.927 kJ/d. Rats digestive energy and metabolic energy used to increase body weight
respectively are 19.273 k]/g and 18. 831 kJ/g, mice are 71. 842 kJ/g and 72.390 k]J/g, gerbils are 56. 142 k]/g and
55.965 kJ/g. In these animals, the length of gerbils® digestive tract is the shortest, the length of rats® small intestine is the
longest, and the percentage of gerbils® appendix is the largest. Conclusions There are significant differences in the length
of the gut and energy needs.

[ Key words] Energy demands; Intestinal morphology; Scientific feeding; Eating patterns
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REITT MM, RN REERETGCRTmERN 68 HRE ACHRESS R I WL 2, RGP AT
BRI HLM R SR A BB, AR /NERE BB T ALRE R ARRE, nl 50 Hh S A 1 R AR
JRAAPRLBEAT A % e A A IR R M AR OGP Y, PR TEILER 3,

ARSI H B B 1A FE YRR R H A R 1R AR IR b

EEEH SRRk N B S [0 i 7 R e 185 2 0 Tab.1 Energy and nutrients of the fodder
AW i) X1, Sk TG e | R ) IR TUVD
BRAR BRI

iH
Test Items

RS

Test Results

A BLBE (energy)

16.55( MJ/kg)

. M ( protein ) 21.10%
1 #MBRFAE ‘
HLAR W (fat) 4. 0%
1.1 ## BT 2 ( fiber) 3.3%
1L.1.1 SEiah¥ LIRS (ash) 7.8%
TG RENE 7. ZCLA KIRNVD R, IR 40 ~60 g 45 ( caleium) L 10%
HErE SD KB, M E 140 ~ 160 g; HEME ICR /N B, 1A ‘
T ( phosphor) 1. 00%

16 ~20 g;45 10 K, FH#TLA SLR sy oo
[ SCXK ( #7) 2014 — 0001 ). [ SYXK ( #7) 2014 —

0008 ], eIt IEFRHE, 4L Co® I By LFT FHtatiom) 62 107 (me/ k)
A it IR IR K A H BB AEHZ 121°C B (magnesium) 3.10 x10° (mg/kg)
KB IR, 45256 s i FH 0 3R RN 45 7 AR (sulfur) 0.22%
NIBERIEI, # (ferrum) 587.75(mg/kg)
L1200 Tk A R, i b v v R A W 51 copper) 15. 82 (mg/kg)

A BRZ EIA [P AE (2014) 04001 ]
1.2 FHik
1.2.1 FpAREE
Pz m s st i R AR B N R 5 d 3
Y24 h FBE SR, WEELHE G, BT A shPIFRE , fk

#4 ( sodium )

i ( manganese )
il ( selenium )

B (zinc)

RITZZAM (ASP)

3103. 27 ( mg/kg)

217. 69 (mg/kg)
0.40(mg/kg)
95. 86 (mg/kg)

1.74(g/100g)

PR 82 2 30 R LS, B i AT 0-76(/100¢)
1.2.2 F8kriE 225 R (SER) 0.91(g/100g)
o, R o I o ORI, T AR kK BEM(CLU) 3.52(/100g)

PR, W, B TR SR R R R %
M R T 86 0 A A 24 AT 45 75 ) o

iz (PRO)

1.00(g/100g)

HZAR(GLY) 0.76(g/100g)
Bl 2L b A
&Hbi‘ﬂ/ﬂﬂ‘(m‘o P (ALA) 0.96(&/100g)
1.3 SitEHRZE o
S L Yl —~ v - - JE2 R (CYS) 0.52(g/100g)
THETOR DL + FRifE2E (2 £5) T, KR H VAL ( :
= X o SR (VAL 0. 84( g/100g
SPSS11. 5 Geit i kAo M . 2% 2 1] Fe 3R TR
BEASIH ¢ Kok, AERMED 0 1007100)
SRR (ILE) 0.70(g/100g)
s
2 R 2R (LEU) 1.60(g/100g)
2.1 AREFRRZDEEKE W45 (TYR) 0.75(/100g)
SR RURRL AT R B LA K N BRUE A K ST SR (PHE) 0.98(2/100g)
TESRARe R, A U R RE A RS SR K B (LYS) 1.20( 2/1008)
A =N
Sram g1, ‘ AR (HIS) 0.49(g/100g)
2.2 EREERIELE .
K42 (ARG) 1.09( /100g)
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®2 IYREENANBHERLSR (2 £5, n=5)

Tab.2 The results of energy metabolism test of different animals( x +s, n=5)

P Je Bl JNEL b=
Species Rats Mice Mongolian gerbils
E W o/d
YA Eé,y 3.35+0.74 1.04 0. 08 1.23 £0.22
(Increase body weight,IW)
TRk ERE  kI/d
(f** i, JGE) 407.75 £13.65 88.07 +6.91 175.37 £12. 66
TOSS energy,
¥ k)/d
( H.“fj ¥E) 28.67 +2.34 2.95+0.39 6.24 +0.49
energy 1n ieces,
fig, kl/d
( )iﬁb, J o) 1.50 £0.36 0.24 +0. 05 0.12 £0. 05
énergy 1n urine,
kg, kI/d
i ”j.ffﬁ“’ ! DE) 379.07 £15.02 85.12+6.77 169. 13 £12.57
digestible energy,
e k) g
fUHIHE. K e 377.58 +14.69 84.88 6. 80 169.01 +12. 54

('metabolizable energy , ME )

®3 YRR 5, n=5)

Tab.3 The rules of energy digestion and metabolism of different animals( x +s, n=5)

Tl PN /N T
Species Rats Mice Mongolian gerbils
WALH DE/GE(9
ik . /(? (%) 92.95 +0.73 96. 65 +0. 42 96.43 +0. 35
(the rate of digestible energy)
s ME/GE‘( %) 92.59 +0. 67 96.37 +0.41 96.36 +0. 36
(the rate of Metabolic energy)
FRUHRE/ M Ik RE
ME/DE 99.61 +0. 08 99.71 0. 07 99.93 +0. 03

xRS IE AL RE A RE RN 1 H 8 &
ATENE RN 530, AT A DA 6 DR
KEL:DE = 314.560 +19.273 IW,R> =0.905 (1)
ME = 314.550 + 18.831 IW,R* = 0.902 (2)
/NEGDE = 10.608 +71.842 TW R = 0.642 (3)
ME =9.799 +72.390 IW,R> = 0.645 (4)
B DE = 99.828 +56. 142 IW,R* = 0.941 (5)
ME = 99.927 +55.965 IW,R> = 0.940 (6)

1 LB D7 R w0, s e s Mg n 1 g
PRE R BRI ALRERICIRE WL 2 4 5, TEAR SR A%
TFF KRB B L fE AR RE Y #85 H g &
A A IERCHE (R = 0.9) /N TE AL BE AR
RES HE L RAMECR (R < 0.9), miRA
R PR B R ) R B A P 7 BE R e 22, /D R
PAAERERRENRE,

R4 WA

Tab.4 The requirement of energy of different animals

e KER IV L
Species Rats Mice Mongolian gerbils
THALRE (kI/d)
(the digestible energy) 314.56 10. 608 99. 828
B (kl/d
FRIBHRE (kJ/d) 314,55 0. 700 50,027

(the Metabolic energy)

RS HIHEIE AR

Tab.5 The energy to gain weight of different animals
il PN /N T
Species Rats Mice Mongolian gerbils

HILBE (k) g)

19.273 71.842 56. 142

(the digestible energy)

el
fUBIRE(Kg) 18. 831 72.390 55.965

(the Metabolic energy)
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Fzo —MIYWHBERKELE(x x5, n=10)
Tab.6 The length of intestinal tract about different animals( x +s, n=10)
Al KB B WH
Species Rats Mice Mongolian gerbils
+ B (Twelve rectum) 12.02 1. 42 9.10 +0. 93 10.90 =2. 82
25 /184 (jejunum /ileum) 108. 43 £7.30 43.58 £2.62 25.33 £6. 18
& W (appendix) 4.89 £0.49 3.11 £0.22 5.13+1.05
%51 ( colon) 18.95 2. 18 12.73 £0. 87 20.91 £2.57
LM (rectum) 3.47 +£0.31 1.22 +0. 17 1.91 +0. 42
T = HEH W% ( Twelve rectum % ) 8.14 +0.91 13.05 =1.31 17.45 +5.514 %
23/ [0 % ( jejunum /ileum % ) 73.34 £2.13 62.46 £1.71 38.59 +7.40
% (appendix % ) 3.32+0.41 4.47 +0. 34 8.07 +1.5144 ™
450 % (colon % ) 12.85£1.53 18.27 +1.12 32.85+3.4354
% % (rectum % ) 2.35£0.23 1.75 £0.23 3.05 +0. 81

WS REE, 2P <0.05,22 P <0.01; 5/MRILE, * P<0.05, " P<0.01,

Note ; Compared with rats, > P <0. 05, 2% P <0. 01 ; Compared with mice, * P <
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BEYRRCAR 35 0 3l W) A6 18 25 90 F Ak 3R Y
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S B i B IS T] | 2 52 0] T 1 I WA 3 i 532 Wi 28
PIARRERCE . X T/ NRLWG 5 ST 5, A [A] 2 P
ST Ak 22 5 BB R 22— Perrin Al
Curits' "3 13 4} Fe g AR 19 Fhmk 145 28 sh 4 14 L 18 98
BEE S EIEMSCER , NIEAL IS Y A B i B DA
2o Z YR A AL A B B S AR, i B Fh
HEAEAE ) S8 R A7 R, ol T A A PR A
AR, ST AT 7= A 1 B 8 2% 5 B S H AR
B EEA I B R A AR RAAE . R R AR IEE
I T IH AL TE I A 50 TV AL B T 28 450 5 ik
UG, AW e B 13X = FhS2 56 sh ), BF A=

LY

3 e

N
AN
=

0.05, ™ P<0.01.

AR B 228 T 5 00 St X, LA 1Y
TR ORIk EEAR B TR E S, MR
I F AR B K IR INE IS B 3R AT A A2 Bl /1N BRUE Hi /)
HRIEAR M, BB E A 58 5 KO B
ZERR, BARZ I TSR A N T ISR A s Mg
& R IR B P AR AR 1R, (5 3 A4 T 5 4 2R
e RS S50 28 i I Rs 3R A, = b 525 sh iy
N ST AE— RE By 26 57, IX A0S = Fh 524 5h )
FERER RO IRAAAR

TES) P 55 T AL B 245 0 B0 X 10 5 2R AF
FEP A NI, S B9 TH A TE R A S L
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KB HREZE S L H 22 R WU, K AE
BUNmERE R M Yy i e 2 . Motk .
TR -, 5 o £ W T AL S 7 IR A B i 2
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