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WE: ARFT DA, 2 F DAL EXAR AN FFEEG TR, THOEE X TiEd ARATALTRE
RIF LM TACW A F R, W RE Passer montanus 31K Ji 2 AL A 7 1B 20 (4 %% ) K Setaria italica) , #5347 40
(F"’# ¥ Echinochloa crusgalli #7), % # £ 48 (5 "& & # & Tenebrio molitor), 8 R 417, #ATHI, 4 B )z @it %
FREETH. BRI E. RR-ERZE. o x5 5%, M2 L& 4K 4% % (basal metabolic rate, BMR) . 4k
RE. BESREFTRE. ABRES>HK. BRA TS B ELERE, HLEREHE., TE. BBRERE
BIp R EAREIRATG T, SRAW: AR4 AR, SUMRELBRMELS S 145 A8 0.14, 035 F»
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6 2 FHREF(P<00l), AR HAS ZFAYAMKERETRM P HLEHRSAENEZRERNFZ—.
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Food composition differences influencing tree sparrow energy metabolism

and its digestive tract structure

XU Xingjun, TIAN Jinbo, WANG Youxiang, WANG Qinghui, XUE Minggiang, SHAO Shuli,
WANG Weiyu, ZHANG Weiwei, LI Xuyan

(College of Life Sciences, Agriculture and Forestry, Qiqihar University, Qiqgihar 161006, Heilongjiang, China)

Abstract: This experiment was conducted to invesigate the effects of different food components on the physio-
logical and biochemical indexes and digestive tract of small birds (Passer montanus), for understanding the
survival strategy of P. montanus through self-regulation in response to adverse changes in environmental condi-
tions. The birds were randomly divided into three groups: a control group (fed with millet-Setaria italica), a
grass seed group (fed with grass-Echinochloa crusgalli seed), and a mealworm group (fed with mealworms-
Tenebrio molitor). The birds have been domesticating for four weeks until the relevant indicators were detected,
such as the basal metabolic rate (BMR) and body mass, organ quality of fresh and dry weight, body fat mass
fraction, glycogen content, length of the digestive tract and the digestive tract mucous membrane layer thickness
and height, width, cross-section of the intestinal wall. Results showed that the basal metabolic rates of the birds
in the three groups (control group, grass seed group, mealworm group) were increased by 0.14, 0.35 and 0.11

mL-g™-h™ respectively compared with the first week, and it was higher in the grass seed group than those in
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the other two groups (P <<0.05). Body mass of the birds were all extremely significantly different between
groups (P<C0.01). Organ fresh weight of the large intestine, small intestine, duodenum and rectum were ex-
tremely significantly higher in the grass seed group than those in the grass seed group and control group (P<<
0.01). Dry weight of duodenum and muscle stomach of the birds in the mealworm group were extremely signifi-
cantly higher than those in the grass group and control group (P<<0.01), while dry weight of the colon and
rectum in control group were extremely significantly higher than those in the grass group and mealworm group
(P<<0.01). Digestible energy and digestibility of the birds in the mealworm group was significantly higher than
those in the grass group (P<C0.01). The length of large intestine, small intestine, duodenum of the birds were
extremely significant difference among the three groups (P<<0.01). The heights of large intestinal villus in the
grass seed group and mealworm group were extremely significantly different with those in the control group
(P<<0.01), and the height and mucosal layer thickness of small intestine and duodenum villus in the control
group and grass seed group were all extremely significantly different with those in the mealworm group (P<<
0.01). The differences of food component is one of the important environmental factors that would influence
energy metabolism and digestive tract morphological structure of P. montanus. [Ch, 7 tab. 33 ref. ]
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BEYEREEWASH T, H B, RGE . MRS Re . ARAESEM RN EENE
Z—o B EEMEE, LIS P E Y b g py R4k RE 7 #8255 2 0 R AR K 7 AR e
S 0 e R AT RS A RE A A2 2 B i w] R IR Sl Y TR AL RE D i 2, BB B Y
WU, SIS R G S BT BRI Y, ORI R S SR R st ok . SIRTEHAERE . B
S5 77 THT )3 R 5 R R o B DI ARG, OREE B B R R IS0 T R R X A A 8 1 R R B, ROZ-
MAN SECHFE R . MATEYFESZIEMEEEA LI, SR om RAIRRE =, B s & 2% X
KX E R B, WILLIAMS 055 2 . =% Alauda arvensis 18 3 P £ 5 A8 5 B ) K A2 5 77 #
ARMBEETHFE, LANIX G IR A58k o R RET I LB BEM IS Perdix dauurica 23 i%
B HEE S EY, BlURRF Cannabis sativa ssp. sativa, 2K Sesamum indicum, 1 Wz 1548 /D H:
FEARWZ/NE Triticum aestivum 155 Sorghum bicolor, [ W1 B 103 WA M e EACHIE N HEXT R, &
BRI WRREE Passer montanus JEE R BEE YR EALRE . WAL, HEEMEEYIRZ; R¥%
TSI B . B RR 48 HE R B B IR Tenebrio molitor 5 i £ £F 4 R i B
Echinochloa crusgalli ¥FFH LG, WUBEIE . RS ES E38 m o WEIEZsh W HLIR B i eEAE e X, UK D 0 il
FNLA A Sl aE g e s, BRI 0 i R AR OB R S, D, B DR X S RS AR A IR E e A
A EEE XY, WK R %I H Passeriformes 72 B} Fringillidae, 78 TR MBS, HEMALH, &
PELLAS D, FEUUA R, BEFF, fF . REFHEYEEYAE, BEBNbzZ KR, %0 FhE
ZAbHBIX, A E G X R WL AR TE H 522 —10 ST RS A 5T 35 SRR AR g e #O T
TR JRRAE T IR 1 2 AT IR R IE . LA A it R C AL E R e i TA S, Hir, MEyd
G375 5 5 AR IR 28 T A 41 2 AR AR AR SR A D o AR DI R E R i kL, AR BOKOE L R ROKOF
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ANT 5 28 ) A AL R AR AR R AR B

1 M5 *

1.1 KKz

S0 R RR4E T 2016 4F 3 T4l B MR B VLA 55 57 W R 3L [ K 9 A R R 97 X (47°32'~46°52' N,
124°37'~123°47'E),, F3FFFM /R R A Bl o SRR Be sh 2 Se R 2 A 95 o JE NI R 1R S 42 A B i
BWEBLIY g % HEZH . BUEORF A RN Ry U2, 8 - A17(S RN, 3 HUMEME), ARG 22 R (P>
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0.05), PR /NK Setaria italica, FFOFFZHIRRBLEL R, Sk R R BRI, ARG, A
B ok, B 4 14
1.2 MEEBRRFE
121 RREABZERE RBTEASGSEASUE TR . T A BS124S 7 K0, K af 2] 0.01
go YIALSEEGFF G 5 43 D g 3 LA R4S B W0 s MR o 5 5 IR B (Rl B R 1 R B, = 9 Ak 25 A it
T2 3 2E A0 JRR A8 1Y) B AR Jo o R 4 1 T
122 AahRat & SLAEAES (BMR) 2 455 2h 9 1F 5 A= BN FIATLAAHL ] (1 /N = IR 2 sl 4
R B AR A0 oy FE AT R T T B e /N RE R TR SR B Sl A A AR 3 3 AT (SO 0 S RS R 2 11 R il 4 34
H, TdME TR, WSEFTEEMIRESS S 4 h, FREs AR BRE MR R, HiE 0.01 g, MEH 6
B, ARET 2 bR M R BT AT R B, AT bR, RS B A 8 OIS 43 T KRR B A
PRt g 5 19 4 APEICEE TGN 1 h, FRREBR A RE AR E 5 TF R AT I &, 08 s AE A i, Jhe
30 min, 43JHL S AN SL AR E I EUE AT IR
123 BARBAZNAF AR I 0 IR A 76— 0 PN B A ARDRE P J5T 194 5 4 5 206 o i oy
PR T i . IC SR B E R I BRI RER B R R AT HE RS &, WCERET I 9 00-11: 00, A4 i &t A
ORI RN ZEAH AT I o A RE=T A T W B BT i x W A 280 RE =250 1 o 2 xS0 (A
AL RE=T A RB-2E00RE ; Ak R= kAR (kJ-d7)/AEARE (kI -d™")x100%
124 Rf8RF o % URIR T 43 800 I R B IR $2 3% Mg B it o Bl= (O IR -l 42 5 A
B R RE B R A BT A ) /A A AR BT
125 HiedmEzHKE MEHEREIHAESSE, 788 KB, M. T8, B, HEE R
HERRE T E, &3 A RORE N B R EE, FER = R ORG EE£1 mm) P K B2 BT TR 45 3
BEYEIE, FAERER K UE LI BR £ N AP IR A0 T A Rk, B FRF R E S S B e T . R
HIEMAMSEET 60 CHAFH T RIHE, IdR&HE T,
1.2.6 ¥R FZ o % WG TR IR BB R R0 I i vk 7
1.2.7 Gk EkE, RETE. FBREREA ARG KA Y] F 25 RRE A 1 118 4 41 pE
Fral ™, A Nikon BAMBUR R GEAE 10 x 40 f5 P XHE L IE AL ESE . BETEE . FZE
FE R A AR AT I
1.3 HIEHH

JH SPSS 17.0 B AT 8 dm e it oA o IRBT . #e B Bufe . JERHACIERE . (KB 0 80, W & ik
AR B4R T — o0 7 2R A ) 22 55 YIFB DR R GHR T . #AE (B . LA R & B s ok ] 2 &
e/ 5 1 22 5 (LSD ) 2 1647 43

2 HERGAH

21 BLEWMBENGCRE. KERESURFERE

HiZe 1R BTG mE, 3 UM RREE B A BT i 21 W] TE W] 2 25 5%, WAL 2250 1 A ZE o), 3 214 R
AR R BT, BUROR AR A IR BT S B | Bk HUZH AR T 22 A 3 (P<<0.01); X B
. Bk AR R TE DAL 2~4 JA S IR, FEZE 4 JH DI 45 dmE E A0 UG MR B 50 5 i 1,12, 0.66
g5 BURORFATEYIME 2~3 JIS R IRFRAR, 7255 4 R 9ILSs R LRI A R BOREFEAIR T 0.41 g5 4 JA YIfL4s
I 3 SRR AR S &k 4 0] 2 S 2 A . 35 (P<<0.01)

1 JLERKRENEKRE

Table 1 Body mass of Passer montanus in different treatments

. S5 /g
245
0 J& 14 2 A 3 JH 4 ]
X R 21 19.41 + 0.03 19.49 £ 0.04 aA 19.84 £ 0.03 aA 20.20 = 0.03 aA 20.53 £ 0.03 aA
JHE R RS E] 19.35 + 0.04 19.42 + 0.04 bB 19.38 + 0.03 bB 19.10 = 0.04 bB 18.94 + 0.04 bB
TR AL AL 19.32 + 0.05 19.55 + 0.03 aA 19.80 = 0.03 cC 19.87 £ 0.03 cC 19.98 + 0.04 cC

YL RSBt e AN RN TR R 22 5 B (P<<0.05), A[RIRSE 73R8 22 Sl 2 3% (P<<0.01)
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BURORFZE L BB HUAL X R RR A A MR N TR 20 B i) D 17.09%, 19.48%, 18.58% . B HEAFAH
PR R BRE 0 B0 B0y HUA | X B AN L 22 5 2 8. 3% (P<<0.05), B A5 U AL AR T o 0 509 ) B 2 A L 22
AR (P>0.05),

HIE 2l DL . R RORF LR BRSO ME  JTFIUE T L BRI P S AR R T BOR HUZE AR R A (P<
0.01); BRyMARM ., M. + 2480 Bl WUE 9 8E 5T 5w T PR A X IR (P<<0.01);
EOBRANRE . T AR LS B B R S R TR SR A AR B (P<<0.01) 5 X BRANW . K
T 4 TR R T A 220 (P<<0.01) 5 3 ZH R R JB ik 1 o i 4 ) 22 S 3 A (. 3% (P=>0.05) .

K2 BRENMKERENHERENTRE

Table 2 Fresh and dry organ weight of Passer montanus in different treatments

. XT HE 20 PR K 2 O I
i 5T /mg T Fi & /mg fif i /mg T /mg i 5T /mg T Fi & /mg
N 327.96 + 2.05 aA  122.09 + 452 aA 41213 £+ 244 bB  119.30 + 1.04 aA  292.00 + 3.25 ¢cC ~ 132.20 + 1.15 bB
iR 700.06 + 1.15 aA  216.05 £ 2.90 aA  874.25 £ 2.16 bB 19890 + 7.60 bB  601.30 + 1.49 ¢cC  235.80 + 4.73 cC
iti 268.88 + 2.27 aA 71.94 £ 1.89 aA 27830 + 3.16 bB 68.90 £ 0.75 bB  261.50 + 2.61 ¢cC ~ 261.50 + 2.61 cC
ik A 72.94 £ 2.31 aA 5.06 + 0.38 78.30 + 2.61 bB 4.90 + 0.38 68.90 + 2.67 cC 4.80 + 0.41
K 111.44 £ 2.05 aA 2943 £ 0.96 aA  104.63 + 2.53 bB 20.80 £ 0.67 bB  125.90 + 2.91 cC 24.60 + 0.56 cC
I 103.11 £ 2.32 aA 26.17 £ 0.66 aA 89.47 + 2.82 bB 21.90 £ 0.59 bB  109.72 + 2.31 cC 24.44 + 0.55 cC
+ 488 133.70 £ 2.82 aA 29.02 £ 0.75 aA  153.80 + 1.65 bB 30.13 + 0.60 bB  180.77 % 2.60 cC 34.70 + 0.34 cC
Hhn 30.56 + 0.22 aA 8.91 + 0.15 aA 27.50 £ 0.28 bB 8.35 £ 0.06 bB 38.31 £ 0.40 cC 7.75 £ 0.06 cC
JiIIN=] 490.89 £ 2.08 aA 19797 + 321 aA 47352 + 254 bB 21390 + 1.25bhB 52822 + 2.76 ¢cC  207.66 = 0.65 cC
YL - [l S0 B 5 AN ) /NS 5 B 3R0R 28 57 W3 (P<<0.05), AN [l RS 52 B 208 22 S i . 3% (P<<0.01)
22 FBNEHRERNEMAHE
3 A Bife 1SS, X B2 AR ROk 4 00 S Al A R S /N R ke 3~4 IS 3 41 R Ak AR
RGN, FE5E 4 FYMLE R IR B R (E, ATHRAL . BRRORRAL . BB AT AR AR R S A 1 JE A L
Sl hn 0.14, 0.35, 0.11 mL-g™-h™, ekl 55X . ok dU2H 22 R Ik B 2% (P<0.01), XfAR4d
B R 2= R A B (P>0.05),
R 3 HALIERARE R ER SR
Table 3 Basal metabolic rate of Passer montanus in different treatments
SEal AUHR/ (mL- g -h )
2H 5
0 14 2 JH 3 4 1
X HR 20 5.18 £ 0.02 5.21 £ 0.02 5.28 £ 0.04 aA 5.28 £ 0.05 aA 5.32 £ 0.03 aA
PREHF A 5.18 £ 0.03 5.19 £ 0.03 5.31 £ 0.04 aA 5.35 £ 0.05 bB 5.53 £ 0.04 bB
By AL 5.17 £ 0.04 5.13 +0.04 5.19 + 0.05 bB 5.22 +0.04 aA 5.28 + 0.05 aA

Y« RS0 Bt Ja AN RN R R 28 5 B (P<<0.05), AN [RIRE FAE 3R 22 Sl 3% (P<<0.01)

23 BHAEWBENHULEIEMLE
M4m0 YL B ROk AL AN SRy AT AL RE L THE R 4 R AER AR E MG L BEFIE L

REXTIRAM L, 2570 R F (P<0.01);
A HE 22 5 2 (P<<0.01) ¢

FRECAF 2 5 E#0ky L Table 4

Digestion and digestibility of Passer

montanus in different treatments

24 BREWMKENHLEKE GH g W%
hES AT, YL)E, BE R, Mo . B, + 4 X B2 82.36 £ 0.93 aA 87.44 + 0.62 aA
B SUERUT 20 0 >R >R, 3 TR e B 0
WA 11458 £ 1.02 ¢ 15 +042 ¢

ZH B R 8 A <
AR RN« M AR I A 22 5 Y R (P RS-

0.01); X R4l BRAAFALE I 5 B0k U2 A b 22 S 2 A 2
& (P<0.01), XM S5PER AM 22572 A B4 (P>0.05).

FH(P<0.05), RFKEGFRERRES
W i % (P<<0.01)
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RO BUERBENHLERE

Table 5 Digestive tract length of Passer montanus in different treatments

WL 3E K S /mm
215 —
N NG Rt} Hip
Xif B 2 19.83 + 0.03 aA 130.42 + 0.04) aA 12.22 + 0.02 aA 8.38 + 0.04 aA
[y St 19.25 + 0.03 bB 129.57 + 0.03) bB 12.09 + 0.04 bB 8.34 + 0.03 aA
B AL 19.96 + 0.04 cC 131.69 = 0.03) cC 12.28 + 0.03 cC 9.07 = 0.03 bB

BT [FAEHE )5 AR INE R OR 225 57 i (P<<0.05),
25 EREMHKEMNERRESH

& 6 T UL: Yifk 4 JEG, X B IRR 2 T A
UFHE o B0 S BB R AL L Bk il 15 gokg,
2.6 g-kg™s X BZH LA )5 = S B O3 i) LE LR A5l

AR RS b 3R 25 5 il B 3% (P<<0.01)

®6 JBLENMBENERRESH

Table 6  Glycogen content of Passer montanus in different treatments

I A 7 i/ (g kg ™)

IR LBE R
HORY ILZAAIC 3.8 g-kg™', 2.1 g-kg™; 3 AR X W2 480 + 0.20 aA 460 + 0.10 aA
JERE IR, JUURE 5 5 2 R 25 53 34 8 3 (P<<0.01), TRk 4L 330 + 0.10 bB 8.40 + 0.10 bB
L UBE 5 i A2 £ e 5 T b it i A2 Ak e HER 2.20 = 0.10 ¢C 6.70 = 0.10 ¢C

YW« (R A B S S [ NS RE R R 25 5 B 3 (P<<0.05),
AR RS P RE R IR 28 Sl 2 3 (P<<0.01)

26 BREMEENHULEAESTE. BE. &
REEERBZESER

HIZ 7 Al L. BREURFAL B0 BV K O R S BT B 22 S A e (P<<0.01)
55 B HUA 4 18] 25 5 A 3 (P>0.05) 5
) 22 5 45 A . 3% (P>0.05) .

XPRRLL . BREAFAL/NG e+ AR S E S . BT . B S Bkt 2 L 2 R I
F(P<0.01); 3 41/ Lo+ 48l 14 fi B e e BRL ) 22 53 2048 (2. 2% (P>0.05)

R7 BERERNRENKEAESE. HREE

EIGR i
3 MR RIA BT . KIGREZIREE | Kl BE a4

ERmEEER

Table 7  Large intestine villus height, villus width, mucosal layer lhlckness, section area of Passer montanus in different treatments

W KBTI KIS ﬁ%%iéggl BRI g emiimn M€
X B 2H 540.68 + 4.24 aA 67.88 +2.21 553.06 + 3.63 4.25 + 0.08 583.01 £3.60 aA  67.14 £ 2.76 aA
Mieitrdl  545.33 £ 2.20 bB 70.08 + 1.36 554.17 = 1.90 4.29 + 0.03 58435 +£2.79 aA  69.89 + 1.66 aA
Wy A4l 548.54 + 3.84 bB 72.56 + 1.92 558.64 + 2.59 4.36 + 0.04 590.13 + 430 bB 7251 + 1.91 bB

e /N B2 R /0N Ji BE A T R Q) 77E SV =TI it =) 77E) S SO (=17 () = S =L ]

/pm /mm* B /um J#/pm JE B /pum Al/mm?
pUgEE 518.71 + 4.05 aA 4.82 +0.11 55046 = 3.88 aA 5277 + 0.21 aA  562.55 + 3.22 aA 5.05 = 0.14
BEAFZ 521.64 + 2.00 aA 478 + 0.04 550.27 £ 3.32 aA 5422 + 1.55aA  564.33 £ 4.08 aA 5.13 + 0.03
BM HAl 525.61 + 2.70 bB 4.88 + 0.06 552.19 £ 325bB  59.66 + 1.13 bB  568.93 + 4.13 bB 5.19 = 0.07
YL FZVER IS AN /NS B3R 28 5 3% (P<<0.05), AN [l RS 57 B 38R 22 5 i 3% (P<<0.01)

3 Ziw 5t

STk A 5 1 I B A R T A BLTLA 04 R /N PR R R Bl 7 3 R I 2 O TR A5 T AR T e
Pt B e/ NRE R A o TR S ALIR B AU RN AR B AR AE TR, PR BCRE B 3 R AR S ) A K T
A4 AR T R T T R T RE R R AT RE i SN A, 7 BACRE D A P O A R T E e A S
7, S WA e A | BRI R A A i SR S AR B 4 A FT LR G TR AR

AT PRI AE A T AT A8 — 88 5E RLPE TR TY,  [] I B X s My A B oy | T2 2 MAT 2 2 4% T S H0HR
AEZIRA SRR R Z IR R K BN ACRE I IR, AR OB W SRR Yk

[21-23]

A, MR T SO i S A AU B B R 2 — P TEARHIE ST, Sy U2 X HE 2 AR R
PCZE AR ST LEA) B 0 00 36 1.12 1 0.66 ¢, B REAF ALAE AL 45 R A BB LE D 46 A 0.41 ¢, KW
HEPAITA R B —SZ BRI, SR8 E A RRE R YR L A C i RER R . MR R KRR
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PRI B0, T s B R, A A R 5 A i R LU 0GR, RIVBE AT A R, SRR A
RN I AR N 4 RS, X RRAL . BRLEDRRAL . Ry d LA RS SE R AR S AT 1 JE A H
Syoa¥E TN 0.14, 0.35, 0.11 mL-g™-h™, BUEOFA1IE AR5 R B 2 5 o0t B RSk Hodl o 30k Ho 2 A
RO, R R BT R, TRl T2 E S S RIE R S R, Sh R o A A R R e e
A IR B R, MR AR b A A B AN O A B AR BT R B o S AR T R o 1 [ e
TR RE ot it o Bl i A0 B 8, W R Tt 1 Y SR B T R e RN S B RRR ) il e, X 5
VE 22 HE I A I 1 DX LA 28 08 5 28 03 AR A — 3507 FEAS W 5 v B0yt 2046 JRR 26 1R g T #2408
R, SR E YR IR & S R A RS AR A R BN, X 5 AT IS A R AT

JHEE 2 BE A e i 2, T B N e R A e R . B IR EE A HEIES T, B RS
BmArRe R FCAENSEHEYERAN SR ES, TEHL, X5 HRERY Gallus gallus do-
mesticus [WF5E P A —B, XIS A [ H B Lasiopodomys brandiit WF58 ™ k8. HEEEIHAEM IR 2 50
I BRE. HAE AR EAG, RUEMA&SREY SRS, AR, whiaxy.
W TZ480 . E . IUE 06T S T RRORR AL R IR (P<<0.01); B EALFFE . GO
T AR R T B R W TR EORF AL R B AL (P<<0.01), X 5 FRBFSA I AEe — 8 3 AR
PG HE. WEAE . UL M E M2 R EE, KUY 25 5 XX JURN 1 1 A S 358 0

DI 3h 4 (AW 28 RE VR 4 T 0 S B AT X, 3R DA URE B RN A I A T 240 S A A T B UL I
FErb L R DA A2 B LS Sl BB T R R R B i R 0, FEARESS T, Yidk 4 RS, XHRRAL. A
R A8 I 0T oy RO Bk Al B R, SR T RE R K e SRR R A B Y, BRI
B LA T TR A A A 32 BUCR RIS R BE AR, Ik B B RRAKCE R, R A A T i R I
AR R, DRI R R I AN o i, ALK SRR RE o, R O PP I 5T o o BOME X A e  T
JULHE 5 5 o 0 50 e T JEE Dt TR Oy DLW S i B4 o ke, A Ak o AR IS A RE 20 A ik e s LI st o
i B T I RE R S — W] Re Y I R B T L A2 b e = — P OG R, T UL P e i G 2 W -6- 5 R A ik
1t Ak Ay 4 2 W A XLV A LA $ AL B s LAY o

LA b, S A R G o5 AT Y A DN, T A A N R T AR A AR 5 28 R P
AEZIACY, SATHALIEL SR TR SR R Z A E R VIR, FEA R 5 b 5 0] e it
T SRANTE], T AGIE 45 25 B 45 M M T Red S 2 & AR AR AR AR Y BE R R (ki . &9
i AR RN ZAE A ) B, SR A A R S AT R e R, USRS AR R A AR AR Y
&G, FRERE . Mo, Bl . T 28K E R K EE 00T K 50k 24> % RSBk 4,
B RN . RIARKE R, R B KOE B0 0] BE S 3G e R R A M BE R 5 20, BRI
AR T 46 B A TE K D T AR B REFE S IR I W RB TR, M EERAEAS 2 B R FH Bl AR N g A A Y e
W R AE Y S5 R, BLRORAL . SO A KGR S B [ i 22 S R
(P<<0.01), XJHH4 . BEFFARIREN /NG . T IMBEmE . GETE . FBZEE S5EmRA
(] 1 22 S 4 A 35 (P<<0.01), KW . /N 2R 6 v B2 2 R )23 55 B 1 185 Jon 65 1 % 4 i R st 2 19 4% 6 4
BOHI 2, X SOTE AN S 0 1 A48 A R] £ i 8 5 90 03 00 W ORISR R A OB AT B o X 7 R 0 I ) A RE g 3
W, it IR E AW AR R LR . ASTESE P ARAR Y AR A T R, A AR
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