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Effect of Corn Silk on Adipose Tissues in Type 2 Diabetic Rats Based on GC-MS

DONG Wen-ting, SUN Jian-feng, ZHUANG-Yan , WANG Wei-ming’
(Institute of Traditional Chinese Medicine, Heilongjiang Academy of Chinese Medical Sciences, Harbin 150036, China)

[ Abstract] Objective: To evaluate the regulation effect of corn silk on fatty acid compositions in
adipose tissues of rats with type 2 diabetes mellitus (T2DM) based on gas chromatography-mass spectrometry
(GC-MS), and explore the mechanism of corn silk water decoction for lipid metabolism disorder in . Method :
Rat model of T2DM was established by high-sugar and high-fat diet combined with intraperitoneal injection of
35 mg-kg' streptozocin (STZ). They were randomly divided into model group, metformin group, and low,
medium and high dose groups(5.4,10.8,21.6 g-kg"') of corn silk decoction, with administration of 4 weeks.
Serum was taken from the abdominal aorta for the determination of free fatty acids (FFAs) , blood lipids [ total
cholesterol (TC) , triglyceride (TG) , high-density lipoprotein (HDL-C) , low density lipoprotein (LDL-C) ] , and
adipose tissue was taken for pathological section analysis. At the same time, GC-MS technology and multivariate
statistical analysis methods were adopted to investigate the fatty acid compositions in adipose tissue. Result:
After treatment with corn silk decoction, the contents of FFAs, TC,TG,HDLC and LDLC in T2DM rats were all

reversed. As compared with the model group, the morphology of rat adipocytes, macrophage infiltration, vascular
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congestion and other phenomena were restored after administration. GC-MS analysis showed that the contents of
palmitic acid and stearic acid in the adipose tissue of T2DM rats were significantly increased, while the contents of
tetradecanoic acid, pentadecanoic acid, 9-octadecenoic acid, 9-hexadecenoic acid and 5, 8, 11, 14-eicosatetraenoic

acid were decreased significantly, and all the dose groups of corn silk had a reversing effect on differentially expressed

fatty acids. Conclusion: Corn silk can be able to reverse the fatty acid content in adipose tissue and restore the

morphology of adipose tissue, with a regulating effect on the lipid metabolism disorder in T2DM rats.
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F1 FHARMAERMNFFEEHERESEENL (Fs,n=10)
Table 1 Changes of blood lipids and free fatty acids in rats(x+s,n=10) mmol-L"!
21 5 /g kg! TC TG HDL-C LDL-C FFAs
eS| 1.78+0.20 0.67+0.10 0.38+0.02 0.32+0.04 0.52+0.07
T 4.25£0.57" 1.62+0.27" 0.17+0.04" 1.83£0.18" 2.04+0.17"
U HBUIR 0.2 2.91£0.279 0.91+0.19% 0.3440.04% 0.50+0.07 0.66+0.05%
E il 5.4 3.29+0.49% 1.45+0.222 0.23£0.04% 0.59+0.09% 0.91£0.10%
10.8 3.1120.44% 1.09+0.20% 0.28+0.05% 0.57+0.07% 0.8620.09%
21.6 2.77+0.43% 0.89+0.24% 0.29+0.05% 0.53+0.09% 0.70£0.09%

TE: 525 FA LE D P<0.01; SR A LL 3 2 P<0.05,7 P<0.01,

A B
C D
E F

A B ARG C SO ;s D. B RG24 B K20
R F TR R A

E1 &AKRAGHALRRKEWNE(HE, x40)

Fig. 1
(HE, x40)
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Fig.2 Total ion flow diagram of fatty acids in adipose tissue
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Table 2 Structural identification and analysis results of 19 fatty acids
No. fp/min ¥ 4 Fi 7y DIPYLTVYE S P 1Y V0 S0 s R oy < B TR
1 5.45  MEC-9- DU b A R C,,H,0, 887 913 5.88 !
2 557  FUOgERR (R SRR ) C,,H,0, 856 873 1.53 !
3 6.89 kR CsH,,0, 927 930 3.94 !
4 837  TISKEMEER (AR ARIINIR ) C,(H,,0, 928 929 2.28 !
5 9.07  15-HIHE—T1 kiR C,;H,,0, 838 845 1.13 !
6 1030 FONKERR (ARHEIR ) C,H,,0, 838 906 3.99 1
7 10.62  MEC-10-F-Lhe MR C;H;,0, 916 925 1.80 1
8 1128 Lk C,;H,,0, 912 919 1.75 1
9 1443 9- /\ LR (IR ) CH,,0, 926 927 1.44 1
10 15.00 [ /\BERR (REE AR ) CH;0, 924 924 1.37 1
11 1990  5,8,11,14-Z ke Ui C,,H;,0, 921 922 4.01 !
12 20.89 8,11, 14- Wk =M CyH,,0, 829 906 1.36 !
13 21.99 -1, 14- e s R C,oH;0, 912 919 1.20 |
14 2231 RA-11-Z AR R C,,H;50, 915 917 1.54 1
15 22,69 - EE-11-T AR R C,,H;50, 916 919 223 !
16 2377 A kiR CyH,0, 873 886 1.16 1
17 28.87  4,7,10,13,16,19- = RN R C,,H,,0, 902 920 4.60 l
18 29.31  WxX-7,10,13,16-=+ B DUk 2 C,,H,0, 879 881 2.34 !
19 29.55 ki C,,H,,0, 906 912 3.36 !
V.5 T2DM BB AR H AR A B 3
®3  ERMAKFTITEERR B LR 19 FAS A7 ES A9 B9 4 A
Table 3 Callback effect of corn silk decoction on 19 fatty acids in adipose tissue
No. EAS Y YD YZ YG | No. EA Y YD YZ YG
U -9 U o s i +2) £ Il 58, 4B R R S TR
2 A PUkER (A ERERR) +2) +2) +2) +2) 12 8,11, 14-Z ik =4k +2) 4D 4D
3 ke +2 +2 +2 +2 13 BC-11, 14- = b e +0 - -
4 PR (BRmER)  + - +0 +) 14 JFsC-11-— iR - - - Y
5 1S-HIEE—FR iR - - - - 15 - JE-11- A +2) AR U
6 TINBERR (BRAR ) +2 +2 +2 +2 16 ke +D - - -
7 M-10-F b R +2 - - +2) 17 4,7,10,13,16,19- =+ 8Nk + R
8 bk - - +2) +2) 18 iX-7,10,13,16-—+ Rk EsER +) - - -
9 9- T NLEIE IR (R ) +2 +) +2 +) 19 =T +2 - - Y
10+ /\beme (TR ) +) - +V +)

WY Z XU s YD, F R AUt 2 5 YZ. TR 8 2 5 Y G T K A s 1) i 20 (P 4[] ) 5 +3R07R 3% A= W b 25 40 5 85 0 A A L AT Il ]
Py —FRR IR AW b R W 5 B AR LU A B [ 5 SRR AT L Y P<0.05,2P<0.01

%R S A 00T A AR R A A N A LR D
05 B, AR R S A= i R R A AL L ik — 2B
PR & AL
i 785 I 105 T 6 55 AL R I T TR L BRI A AR A
PR 22 AN MR RN 5 TR, 3 S8 A [] 26 B9 19 JI 17 1R X e
5y B4 ML B9V AT BT AN TR ik 5% B4 132 0 A A 7
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