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Fatty acids composition and content in subcutaneous and perirenal
adipose tissues of Charolais X Simmental X Yellow cattle
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Abstract: [Objective] This study was conducted to analyze the differences in histomorphology as well
as fatty acids composition and contents in subcutaneous and perirenal adipose tissues of Charolais X Sim-
mental X Yellow cattle. [Method] Thirty male hybrid cattle at the age of 18 months were randomly selected
for sample collection. After slaughter,subcutaneous and perirenal adipose tissues were collected and weigh-
ted,and samples were simultaneously collected for preparing paraffin sections to observe the histological

differences and measuring fatty acids composition and content using the GC-MS technique. [Result) (1)
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The weight of perirenal adipose tissue (4.58+2. 44) kg was significantly higher than that of subcutaneous
adipose tissue (3.42=+1. 31) kg. Perirenal adipocytes had large volume,uneven size,and loose arrangement,
while abdominal subcutaneous adipocytes had small volume, uniform size,and close arrangement. The diam-
eters of subcutaneous and perirenal adipocytes were (104. 41425, 97) and (101. 51=+18. 79) pm,respec-
tively, without significant difference (P>>0.05). (2) A total of 33 fatty acids were detected in both subcu-
taneous and perirenal adipose tissues, consisting of 15 SFAs,8 MUFAs and 10 PUFAs. The contents of
stearic acid and palmitic acid were the highest among SFAs, content of oleic acid was the highest among
MUFAs.and content of linoleic acid was the highest among PUFAs. The composition of fatty acids was
similar in both tissues,but the content of each component was significantly different (P<C0.01). The con-
tents of SFA,MUFA and PUFA in subcutaneous adipose tissues were (68. 5842, 64) % ,(21.45+2.14) %
and (9.9741.01) % ,respectively, and that in perirenal adipose tissues were (73.1641.71) %, (18. 06 &
1.25)% and (8. 78+1. 38) % ,respectively. Furthermore, the contents of SFA,MUFA and PUFA were sig-
nificantly different between the subcutaneous and perirenal adipose tissues (P<C0. 01). By principle compo-
nent analysis (PCA) on fatty acids and correlation analysis on PCA values with adipose tissue weight and
adipocyte diameter,the principle components 1,2,4,5 and 7 of perirenal adipose tissue were significantly
correlated with adipose tissue weight and adipocyte diameter, while the principle components of subcutane-
ous adipose tissue had no significant correlation with them. [ Conclusion] Differences were observed in
weight and morphology between subcutaneous and perirenal adipose tissues of Charolais X Simmental X Yellow cat-
tle. The composition of fatty acids was similar, while the content of each component was significantly dif-

ferent. Such difference may be associated with site-specific fat deposition in adipose tissues of beef cattle.

Key words: Charolais X Simmental X Yellow cattle; subcutaneous adipose tissue; perirenal adipose tis-

sue; histomorphology;fatty acid composition
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Histological observation of adipose tissues at different sites in Charolais X Simmental X Yellow cattle
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Comparison of composition and content of fatty acids in subcutaneous and perirenal adipose tissues of

Charolais X Simmental X Yellow cattle

. X <h - & Witk & &/ % Fatty acids content
unsaturation ;dipose 1issu;: li;sue ‘

Mg Octanoic acid C8:0 0.006 4+0.001 9 a 0.007 3+0.001 7 a
2418 Decanoic acid Cl10: 0 0.055 94+0.016 4 a 0.063 24+0.0157 a
+—%E#R Undecanoic acid Cl1:0 0.000 940. 000 3 a 0.000 940. 000 3 a
HHERR Lauric acid Cl2:0 0.103 7£0.026 9 a 0.106 1£0.024 9 a
| = %efR Tridecylic acid Cl13:0 0.024 740.006 3 A 0.032 54+0.008 0 B
N 5 5E R Myristic acid Cl4:0 5.487 8+0.576 5 A 4.923 84+0.679 7 B
+ T ke R Pentadecanoic acid Cl15:0 1.275 8+£0.159 0 a 1.362 7£0.191 6 a
SFA FERE R Palmitic acid Cl6: 0 30.174 04+1.193 0 A 28.818 8+1.240 5B
+-L iz Margatic acids Cl7:0 3.852 040.3153 A 4.064 440.2295 B
ffi Jg iR Stearic acid C18:0 26.976 2+2.173 7 A 32.694 6+2.087 0 B
iR Arachidic acid C20:0 0.560 6+0.278 3 A 0.93894+0.187 3 B
-+ —%¢fR Heneicosanoic acid C21:0 0.018 14+0.007 1 A 0.038 24+0.013 0 B
11 #i 2 Behenic acid C22:0 0.033 34+0.014 7 A 0.082 9£0.031 0B
-+ =%ifg Tricosanoic acid C23:0 0.008 540.005 0 A 0.017 84+0.010 5 B
—+PkEEZ Lignoceric acid C24:0 0.007 0+0.005 6 a 0.010 140.007 3 a
/N Subtotal 68.584 94+2.639 4 A 73.162 3+1.714 8 B
N S E M R Myristoleic acid Cl4 : 1 1.037 24+0.596 0 A 0.283440.146 5 B
i -10-+ T4 BZ 10-Pentadecylenic acid Cl5:1 0.024 0+0.007 4 A 0.013 34+0.0025B
FEHE R Palmitoleic acid Cl6:1 5.536 0£1.245 8 A 2.936 040.627 6 B
i -10-+ £ 4 E2 10-Heptadecenoic acid Cl7 : 1 1.050 7£0.240 0 A 0.539 940.1386 B
MUFA  jlifig Oleic acid C18 : 1n-9 13.197 2£1.606 4 a 13.752 24£1.244 2 a
i -11-— 4 8 11-Eicosenoic acid C20:1 0.526 64+0.130 5 A 0.418 74+0.063 6 B
JrWZ Erucic acid C22 ¢ 1n-9 0.072 14+0.073 8 a 0.113040.049 7 b
2R Nervonic acid C24:1 0.001 8+0.003 3 a 0.000 940.000 8 a
/it Subtotal 21.445 74+2.135 3 A 18.057 4+1.2451B
TR Linoleic acid C18 & 2n-6 7.926 5£1.027 2 a 7.202441.3839b
PUFA a- W JBRFR o-Linolenic acid C18 : 3n-3 1.719 6+£0.273 2 A 1.392 6+0.149 3 B
Y- RRER y-Linolenic acid C18 : 3n-6 0.015 840.019 4 a 0. 008 540. 004 6 a
J-11,14- "+ 8k M/ 11,14-Eicosadienoic acid C20: 2 0.130 64+0.117 5 a 0.074 140.0135 b
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J-11,14,17- 8 =88R 11,14,17-Eicosatrienoicacid C20 ¢ 3n-3 0.058 0+0.023 7 A 0.0359£0.013 1B
M-8, 11, 14- -+ =42 8,11,14-Eicosatrienoicacid C20 : 3n-6 0.002 84+0.000 9 A 0.003 9+0.001 6 B
A DU R Arachidonic acid C20 : 4n-6 0.073 3+0.0334 A 0.0345+0.0134 B
PUFA  Jii=-5,8,11,14,17-— 1% T f 2 EPA C20 : 5n-3 0.013940.0059 A 0.007 54+0.0027 B
Ji-13,16-— 1 — i 4 R Docosadienoic acid C22: 2 0.012 94£0.004 7 a 0.014 4+0.004 0 a
Wi-4,7,10,13,16,19-—+ = wk S KliE DHA C22 ¢ 6n-3 0.016 1+0.0134 A 0.006 7£0.003 7B
/Nt Subtotal 9.9695+1.0081 A 8.7804+1.379 3 B
w3 1.807 6+£0.278 4 A 1.442 640.146 2 B
w6 8.161 941.026 2 a 7.337841.3808b
w7 6.586 721.468 6 A 3.475940.760 9 B
w9 13.797 741.636 1 a 14.284 8+1.258 1 a
PUMA/SFA 0.145 9+0.0195 A 0.120440.021 1B
w6/w3 4,741 24+1.676 7 a 5.139 9£1.098 6 a

T AT 50 G i AN /NG 7 B 3R 92 5t 35 (P<0. 05) AR AR RS FH 2R 2 5t ) 8 3% (P<<0.01), 3= C18 ¢ 3n-3+C20 ¢ 3n-3+
€20 : 5n-3+C22 ¢ 6n-3;06=C18 : 2n-6+C18 : 3n-6+C20 : 24+ C20 : 3n-6+C20 : 4n-6+C22 : 2;07=C17 : 1+C16 : 1;09=

C18 : 1n-9+C20: 1+C22 ¢ In-9+C24: 1,

Note: Different lowercase letters in each line indicate significant difference at P<C0. 05,and different capital letters indicate significant differ-
ence at P<C0.01. 3= C18: 3n-3-+C20 : 3n-3+C20 : 5n-3+C22 : 6n-3;06=C18 : 2n-6+C18 : 3n-6-+C20 : 2+ C20 : 3n-6+
C20 : 4n-6+C22 ¢ 250 7=C17 : 1+C16 : 150-9=C18 : In-9+C20 : 1+C22 : 1n-9+C24 : 1.
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Table 2 Correlation coefficient matrix eigenvalue and cumulative contribution rate from principle component analysis

of fatty acids in subcutaneous and perirenal adipose tissues of Charolais X Simmental X Yellow cattle

AR F 5 FHEAE TR/ Y 2T/ %
Types Principal component Initial eigenvalues Contribution Cumulative contribution

SPC1 8.708 26. 388 26. 388
SPC2 7.573 22.949 49. 337
. ’ SPC3 3.390 10. 272 59. 609

-
BCRARRTAEL SPC4 3.187 9.657 69. 266

Subcutaneous adipose tissue

SPC5 2.237 6.777 76.043
SPC6 1.621 4.912 80. 955
SPC7 1. 307 3.959 84.915
SPC8 1. 064 3.224 88.139
KPC1 9. 246 28.019 28.019
KPC2 5.564 16. 859 44,878
i G st 4 KPC3 3.498 10. 599 55.477

! n
BRI ALE KPC4 3.084 9. 346 64. 824

Perirenal adipose tissue

KPC5 2.861 8. 669 73.493
KPC6 2.163 6.554 80. 046
KPC7 1. 343 4.068 84. 115
KPC8 1.162 3.520 87.634
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I8 AR A 32 A - 23 B 280018 -5 R D5 o B A0 i
Wi EAR A A OGP S R L3R 40 ik 4 WL

L KPCLKPC7 5 ' J& 1 ¢ T Jg 105 40 23 57 i 52
B F R 6 % R (P<<0. 01) ,KPC2,KPC5 5 ¥ J&
R IR 7 20 405 o 2 W S 3 0 IR AH G R (P <<
0.01) s KPCA 5 2 Fiig i 4l 20 i 522 0 3% 1E AH G OC
# (P<C0.05) ; SPC1~SPC8 5 2 Ff i ifj 4 41 7 1 4
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3 BEARZERETHERBEHALERBEIXSWNFEDE
Table 3 Featured vectors from principle component analysis on fatty acids in subcutaneous and perirenal adipose tissues of
Charolais X Simmental X Yellow cattle

nguffid SPC1  SPC2 SPC3 SPC4 SPC5H SPC6 SPC7 SPC8 KPCl1 KPC2 KPC3 KPC4 KPC5 KPC6 KPC7 KPC8
C8:0 0. 26 0.09 —0.12 —0.02 0.02 0.09 —0.01 —0.34 —0.09 0.01 0. 20 0.30 —0.23 —0.12 —0.04 —0.34

Cl0:0 0.29 0.03 —0.10 —0.01 0.01 —0.14 0.03 —0.34 —0.15 0.00 0.40 0.11 —0.08 0.07 —0.09 0.05

Cl1:0 0.25 —0.03 —0.03 0.03 0.00 —0.38 0.04 —0.10 0.08 0.03 0. 30 0.02 0.29 —0.28 0.25 0.13

Cl2:0 0.27 —0.07 —0.20 0.13 —0.06 —0.20 0.05 —0.05 0.01 —0.02 0.43 —0.04 0.25 0.22 0.10 —0.02

Cl3:0 0.24 0.09 —0.24 —0.05 —0.10 —0.19 —0.20 0.23 0.23 —0.02 0.13 0.10 0.33  0.05 0.16 —0.04

Cl4:0 0.13 —0.21 —0.27 0.12 0.01 —0.13 0.08 —0.11 —0.21 —0.01 0.23 0.00 0.12  0.27 —0.19 0.14

SFA Cl5:0 0,08 0.02 —0.36 0.00 0.17 —0.08 —0.25 0.49 0.15—0.05 —0.10 0.20 0.34 0.22 0.25 0.00
Cl6:0 0.00 —0.16 —0.21 —0.05 0.29 0.25 0.03 —0.39 —0.25 0.06 0.08 0.09 0.04 0.22 —0.18 —0.11

Cl7:0 —0.14 0.17 —0.14 0.13 0.32 0. 05 0.22  0.22 —0.07 0.05 —0.37 0. 06 0.00 0.25 0.20 0.11

Cl18:0 —0.17 0.25 —0.20 —0.09 0.16 —0.03 0.04 0.12 0.20 —0.08 —0.02 —0.07 —0.21 0.15 0. 37 —0.09

C20:0 —0.14 0.28 0.01 0.27 0.05 0.00 0.03 —0.05 0.29 0.02 —0.02 —0.16 —0.10 0.08 0.18 —0.06

C21:0 0.18 0.27 —0.10 0.11  0.00 0.14 0.11  0.04 0.27 0.09 0.04 —0.07 —0.02 0.12 0.01 —0.01

C22:0 0.14 0.28 —0.14 0.08 —0.06 0.17 0.13 —0.03 0.28 0.07 0.07 —0.14 —0.06 0.13 0.02 —0.03

C23:0 0.24 0.23 —0.01 0.11 0.00 0.13 0.08 0.00 0.24 0.11 0.08 —0.01 0.00 0.12 —0.17 —0.01

C24:0 0.27 0.18 0.03 0.09 0.02 0.08 0.07 0.03 0.18 0.13 0.07 0.05 0.02 0.08 —0.26 —0.03

Cl4 1 0.11 —0.26 0.06 0.30 —0.03 0.05 0.03 0.02 —0.23 0.06 0.17 —0.12 0.06 0.03 0.14 —0.09

Cl5:1 0.13 —0.22 0.02 0.32 —0.03 0.06 —0.12 0.29 —0.13 0.07 —0.10 0.11 0.38 —0.03 0.10 0.17

Cl6+ 1 0.05 —0.29 0.17 0.25 0.0l —0.04 —0.02 0.03 —0.25 0.09 0.01 —0.11 0.05 —0.02 0.06 0.19

MUFA Cl7+1 0.02 —0.23 0.21 0.32 0.08 0.07 0.11 0.07 —0.24 0.10 —0.08 —0.09 —0.02 0.01 0.17 0.21
Cl8:1n9 0.06 0.14 0.29 —0.24 —0.24 0.00 —0.27 —0.05 0.16 —0.04 0.14 —0.11 —0.11 —0.29 —0.30 0.41

C20 ¢ 1 0.21 —0.17 0.04 —0.21 0.15 0.19 0.15 0.12 —0.02 0.14 —0.08 —0.14 —0.13 —0.27 0.16 —0.06
C22:+1n9 0.12 0.05 0.02 0.04 —0.16 0.44 —0.41 0.03 0.22 0.12 0.01 —0.07 0.05 —0.05 —0.13 0.13

C24+1 0.22 0.05 —0.01 0.17 —0.20 0.08 0.33 0.11 0.09 0.12 —0.09 0.06 0.03 0.24 —0.22 —0.05
Cl8:2n6 0.05 0.04 0.12 —0.09 —0.50 —0.24 0.21 0.13 0.01 0.01 —0.22 0.19 0.27 —0.36 —0.19 —0.31

C18 : 3n-3 0.11 —0.30 0.05 —0.16 0.10 0.15 0.06 0.04 —0.24 0.09 —0.03 —0.15 —0.13 —0.08 0.11 0.01

C18 : 3n-6 —0.13 0.20 0.16 0.32 0.04 —0.11 —0.13 —0.16 0.04 —0.02 —0.30 0.16 0.07 0.03 —0.08 0.41

C20:2 —0.12 0.19 0.20 0.37 0.04 —0.07 —0.04 —0.08 —0.11 0.14 0.02 —0.04 0.01 —0.01 0.22 —0.25

PUFA C20:3n3 0.17 0.10 0.29 —0.15 0.16 —0.25 0.05 0.11 0.13 0.04 —0.01 0.38 —0.03 —0.27 0.08 —0.05
C20: 3n-6  0.07 0.06 0.24 —0.17 0.01 0.28 0.40 0.19 0.09 —0.02 —0.12 —0.33 —0.08 0.13 —0.12 —0.17

C20 ¢ 4n-6  0.23 0.03 0.23 —0.02 0.27 —0.10 —0.18 0.03 —0.03 —0.02 0.10 0.31 —0.36 0.04 0.23 0.11

C20 :5n-3  0.15 0.07 0.23 —0.06 0.42 —0.15 —0.16 0.02 0.05 0.05 0.05 0.37 —0.28 0.17 0. 06 0.28

C22:2 0.14 0.03 —0.01 0.07 —0.18 0.27 —0.31 0.02 0.13 0.02 0.18 —0.23 —0.03 —0.24 0.19 0. 20

C22 ¢ 6n-3  0.25 0.13 0.23 —0.01 0.17 0.07 0.02 0.01 0.16 0.12 0.06 0.25 —0.04 —0.02 0.01 —0.01
s W B R AR R 18 A H A58 R B JH R

3.1 BRAERTREMARARRITRENHEE
AHEE T BN i W7 428 B G A 2 52 A4 W Tl i s
MR TR BE T B0k . BT ABRER B ZEH KT

NEWT A kK F AN G T AT HAERKE

Wi AU 2 T B R IR W44 (P<<0. 05), iX
SHT AT A R EEA —BLIE L H & CF R4 AT
AL 17 4L 2R 4 i 15 T AR BE ) RS A7 AE — 5 1 22
5o BE— X B PGAS A S A BT R T M 2H 2Rk
AL GUR 2557 0 M7 - 45 R R B W R 4128 g 97 40
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A AR HES J7 20 RAT W] 25 55 IR 07 400 it
HARKRT BT NG 07 4 0 - (H 28 5 A B35 (P>>0. 05),
R S 8 A g 1T AL 2 0 B 5 3R T TR
A0 E AR R T BT R 7 An . L R R) 2% S
(P<<0.05) . X GAN L /AT 22 5 RN Al fig 5
2 {1 5t A A A0 )OS WA 56 . Thrahim ™ F 5%

WA B 5 BT NR W 2 AT LG« BRI 195 2H 41 b R i
Wi A e s . L B AR R L AN (] AL s M
SU i 105 DURLRE 1 m] RE 5 6 05 210 M 25 L B
T R/NEVIAE . B TR s 2 21 i 7 4 e 1R 57 i
A AR R AR R HER 7 Jo ot AR X 25 g
i DTRARE T L BT i 05 4L 43

F4 BERARZGRTHERABMARENBREINSESERERARE RITARERNEXESR

Table 4 Correlation analysis between principal components,adipose tissue weight and adipocyte diameter of

subcutaneous and perirenal adipose tissues of Charolais X Simmental X Yellow cattle

o T FRRTGAGRR K FRGABRR R IR B
Types Principal Pel"lrenal adlpose Subm.ltaneousl adipose Perlrer}al adipocyte .Subcutan‘eous
component tissue weight tissue weight diameter adipocyte diameter
SPC1 —0.025 —0.121 —0.046 —0.055
SPC2 —0.038 0.096 —0.006 0.003
ey SPC3 0.011 —0.059 —0.094 —0. 068
Subcutaneous adipose SPC4 0.123 —0.045 —0. 066 —0.070
tissue SPC5 0.109 0.163 0.190 0. 201
SPC6 0. 160 0.161 0.284 0. 303
SPC7 —0.063 —0.133 0.041 —0.033
SPC8 —0.160 —0.102 —0.267 —0. 257
KPCl —0.716" " —0.606"* 0.130 0.159
KPC2 0.737* " 0.611" " —0.201 —0.231
KPC3 0.175 —0.003 0. 306 0. 316
Pcrir[ijjlj Ei?gfgcgi\issuc KPC4 0.405* 0.473* —0.357 —0.413
KPC5 0. 605" * 0.527* " —0.374 —0.428"
KPC6 —0.071 —0.017 0. 266 0. 324
KPC7 —0.673" " —0.512" 0.248 0.341
KPC8 0.047 —0.172 0.197 0.220

TE e o RIRAHRME L 3 (P<0.05) . x » FIoR AR R (P<<0.01),

Note: * and * * indicate significant difference at P<C0. 05 and extremely significant differences at P<C0. 01, respectively.

3.2 HTMERBEHALRNERBRARKRESEN
i

A I 25 R AR B YA S 5e 4 j T FE R IR
W42 b SFA F 2 ¥ B (29 7020, Hik o MU-
FA (2 20%), PUFA #5841 (£ 10%) 5 55 41
SFAMUFA Fl PUFA % & 7€ J T 1 E R s i 41 248
] 24 BB 35 95 5 (P<<0. 01) . SFA 23 5 I 7
I B2 Nig 2 1 A [ ) 5 L o R s O 3
56k AR 2y ok A £k S5 1L A8 2 1) XU 5 17T AS A R i U7
i (Unsaturated fatty acid, UFA) M 7] FEAK 1L 3% &
JEL AT 2 ) 7K P 8 5 e S I O P L TRUBTT Bl K s A
A s BEARR o I8 55 5 1 XU [] B 3 B A il s
MW AL A R SEE T . PRt DA B 2 1
2 JE A KT RN R R W OB ik 2 AN R T A A g
JEHOEE BESR E NS A S S5 IRER S S bk, A
EHERR A Z IR Wi DL S 5] kS A i A B R A R
1 35 5 S H AN TR R AL B D 4L 2R AR I R o
HEAT T ar A A5 R R 8L, R ol e 5 e ik
SFA & HITE 3500 2247 il b SFA & i B 3 5

FHT =& (P<<0. 05)  HWAL A 44 %, o] W, 3 g Wi
t SEA Y& R /N T AR IR T . 3 X R 22 Y
SRR 2 AR R A sh . Ho 8 R ) e R
UFA Ak SFA, %5 g Ja 38 % 4 55 B 107 /R I 4R Fn
i 105 T 1) W SR i T AR B A4 sh - O L T R
ERHY. AN SFA S EKE. B
FEVRGE L B B4 BT ORE R IE U 4141 SFA
RS T 6020, SARYE 45 FAU (0 b E w4 2
PRI R Z 8 & & 22 5P A B3 (P>0.05),
S HA A U R B R B4 1 SFA & it 22
S (P<<0.05); MUFA 1 PUFA ZR &ttt , 3%
UL A IRl 4140 SFA Frim HER B ES®
A AR RS AR —E LR,
20 0 BV AR 2 58 4 KT TV T s s 4R

33 i i 7 2 7 & AT LB . 45 2R KB SFA L
PR R A Al TR R PR 5t R O L AR R N IR L TR
1 S AE BT B D7 A 8 e o B R A R AR D
Hag R s MUFA DLV R FHAR A I R o 3= Tl R 78
Jiid B 105 v 5 A R AR VTR AE K T TR T 4K e s PU-
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FA DI BR F1 o2 RR R Ry 32, P& #E % T I i
RS =R F= = g 1= | N N S DB Y [ e
SR DI REVE NG D7 IR ——EPA Al DHA, HAE J F g
5 T Y AR S T R IR U (P<<0. 01) ., EPA
1 DHA A DLl o W JRR PR 28 B i A A 1, =& R
F w3 RIEWITR - 03 Z AR 7 R H AT BEAK Im
JUE TR O ML 9 T el 3 R 400 o) i s 4t 344
AIVE R AE P22 B E ST o I 5 i B A i A 7
T ELA AR Y BRARIET | A A AR 4 i)
Xof v B A R R AR AR R B T R AT R R Y
I3 MBI ARA I 2] EPA A1 DHA., 1% Ui B & 74 A 42 58
AAEM AR I R A B BA —E L. A
B ek R, o W B2 W EPA FI DHA 7 % T I i 41
S & RO S TS R B i 414 (P<<0.01),
X5 01 e SO Skt ¥l 8 A 1 BF 9 4G SR — 3K AR
T RE DT REdE i w-3 R AR N R K 5 B R R 1 A 3
TIRE N5 107 R & & 2= 5 AT RE A 3 2O N A A IR
A A SN I T E 22 S R 2 —
3.3 BB EEERE5ARMABHALRERR
RENWRKER

B VGA 238 4 B R RR i 21 KPCL 3= B 43 3 ik
{ET 302, 55 M8 5 i it SR B 3 UM G G R (P <
0.01) , KPC1 H A X} % CRFAE [8] 5t 46 % {5 >>0. 25)
{18 B 07 T Sy s A T2 e T PR A A TR L T — e TR
L A R JH R e R R A e R e . HLLAE
B2 R BRI AL 4 m i i YA Sk o T R AR D A
(P<C0.01), BF5E K& I, b i R H AT B AR i i 1 2
AEST M i A 5 22 T B A bR OE A O& U B R
I 1M A 7E — & B B 1 R0 ) B D LA, Cao 465
WF 5% 22 B A e IR W] A L 4 R 2R 4 v At i
) B 19 T 8 » T LA A ) I R A A Tl R A 2 R A 21
Z IA) Y B it 22 AR T R S B0E B D T K T
T RE Wi B s R 2 — . KPC2 £ B8 i 8 4 A0 1) 2k 4 %
fHIH/NF 0,20, 6 £ TG Wi#e . KPC5 {4319 5 1F
fi) 3t 265 XF {1 =>0. 25 AR D5 IR o A+ FLbE IR & 1t A
16 Vh b AR AR B2 FE g I A 4vh & i 25 7 F
ANRE(P>0.05), #A5ER & KPC7 (%) 3 7 5 Wi
iR o ELXGF i 375 R FFF A ML [ 5 4 A A7 e 1, Cowles
LTI g e A A I R T A AR AIG R BRI 3 AT IDE
JOER T e %) 5 fige P o DA A K HL [ 2 1) 5 5 {H Denkee
SOV SN A R AIG R £ R A R R Y TR B
5 ) N I Y R [ B R TS i B R
TENG Wi DA B4 AR 2 RhIR T H b i &5 &
22 5 SR Wi iRRUE A OC A Rtk — 2B Y.

R 5 B VA e3840 B2 N AR R S 5 40 40 5 R 41 i K 5 B o A 23
4zt B

BT VG A e 55 A W T G 0 4L 2R e 5 T I
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PR L AR TR] (5L 33 b IS M PR 5 i A7 AR BOR 22 5%
FEA Rt R L A IR R © o PR TR 55 23 I i 1R 2 22
PR 2 O 2 B 22 53X AT REJE 51 A [ E A i
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T AR FRALNG W7 H R A R R TR & 22 5+ 5
i 107 2 4 I i % 0 07 A0 i A A R S A A A
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