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[ ABSTRACT] AIM: To observe the changes of serum leptin, and leptin receptor ( LEPR), neuropeptide Y
(NPY ), agouti-related protein ( AgRP), proopiomelanocortin ( POMC) and cocaine amphetamine-regulated transcript
(CART) in hypothalamic arcuate nucleus (ARC), and to explore the central mechanism of loss of appetite and body
weight in the rats after chronic immobilization stress. METHODS ; Sprague-Dawley (SD) rats (n=90) were randomly di-
vided into the following groups: blank control (BC) group, 7-d stress (7-S) group and 21-d stress (21-S) group. The rats
in 7-S group and 21-8 group were subjected to 3 h of immobilization stress each day for 7 d and 21 d, respectively. The rats
in BC group were kept for 21 d without stress intervention. The food intake and body weight were observed. The levels of
serum leptin and LEPR in ARC were detected by ELISA, and the expression of LEPR, NPY, AgRP, POMC and CART at
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mRNA and protein levels in ARC was determined by RT-qPCR and Western blot. The correlations of between body weight/

food intake and the mRNA expression of appetite factors in ARC of the rats in 21-S group were observed by Pearson correla-

tion analysis. RESULTS: The food intake was less and the growth of body weight was slower in the rats in 7-S group and

21-S group than those in BC group (P <0.05 or P <0.01). Compared with BC group, the serum level of leptin, and the

expression of LEPR, POMC and CART at mRNA and protein levels were all increased in 7-S group and 21-S group, while

NPY and AgRP were significantly reduced, especially in 21-S group (P <0.05). The results of Pearson correlation analy-

sis indicated that the mRNA expression of LEPR and CART were negatively correlated with the body weight of the rats in

21-S group significantly (P <0.05 or P <0.01), while the mRNA expression of NPY was positively correlated with the

body weight significantly (P <0.05). The mRNA expression of POMC was negatively correlated with the food intake signif-
icantly (P <0.05). No obvious correlation between body weight and food intake was observed. CONCLUSION: Under

chronic stress condition, there are certain correlations between appetite factors in ARC and body weight/food intake, but

the specific signaling pathways still need further study.
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Table 1. The effects of chronic immobilization stress on body weight and food intake of the rats (g. Mean +SD. n =25)

Body weight

Food intake

Time point
BC 21-S BC 21-S
Day 0 256.90 £5.16 257.80 £4.49 22.91 £1.44 23.69 £1.50
Day 1 264.75 +7.26 261.15 £6.60 23.00 £1.57 20.66 £1.74"
Day 2 270.50 +7.39 265.10 £7.66" 25.19 £2.57 22.73 £2.04
Day 3 277.10 £7.63 268.00 £8.06 " 24.83 £1.51 23.03 £2.33
Day 4 283.80 +7.37 271.60 £7.96™" 24.98 £1.36 22.71 £2.48
Day 5 291.95 +8.00 275.00 +£8.00 " 25.83 £1.40 23.71 £3.95
Day 6 297.00 +8.96 278.65 £9.727" 25.04 £1.53 23.27 £2.19
Day 7 304.85 £9.50 281.40 +10.85"" 25.08 £1.76 22.92 +1.57°
Day 8 308.20 +10.53 277.10 £10.35"" 23.89 +1.41 20.77 £2.43"
Day 9 310.40 £10.20 280.45 +11.81"" 24.41 £1.24 23.07 £1.67
Day 10 314.65 £10.91 284.70 £11.97 " 25.19 £1.41 23.02 £1.91°
Day 11 318.75 £11.00 287.75 £12. 14" 25.29 +1.13 22.82+1.35"
Day 12 324.40 £ 11.41 291.70 £13.32"" 26.01 £2.11 24.06 +2.38
Day 13 325.30 £11.56 295.05 £13.26"" 27.10 £1.25 23.26 £1.53"
Day 14 330.90 +11.37 298.20 £13.28"" 26.07 £1.24 23.63+1.79"
Day 15 331.35+12.92 296.70 +14.327" 24.33 £1.26 22.36 £1.62°
Day 16 338.10 £12.10 301.25 +14.79™" 26.13 £1.48 23.25+2.47"7
Day 17 341.55 +11.58 307.25 £14.43"" 26.39 £2.07 22.75£1.65"
Day 18 345.50 £10.95 312.90 £14.927" 26.05 £1.59 23.61 £2.06"
Day 19 349.35 +11.58 316.75 £15.64"" 25.67 £1.16 22.55£1.72""
Day 20 351.96 £10.54 321.75 +£15.52™ 26.15 £1.67 22.04+1.627"
Day 21 356.50 +10. 68 323.55 £15.65" 26.32£1.12 21.47 £2.64""
“P<0.05, " P<0.01 vs BC group at the same time point.
F2 ABMERMR M X KA R M 7F leptin #1 ARC &1 LEPR & BERIESS
BRRm LEPR
Table 2. The effects of chronic immobilization stress on serum -
leptin and LEPR in ARC of rats (Mean £SD. n=10) Practin
Group Leptin (pg/L) LEPR (pg/L) BC 218 7-S BC 218 7.5
BC 3.58 £1.31 7.53£2.95 E- E_
7-S 6.40 £1.81" 9.10£1.46" @- @-
21-S 6.71 £1.42°7 11.69 +2.14**

*P <0.05 vs BC group; *P <0.05 vs 7-S group.

4 BHRENHX KR TERM ARC i LEPR,

POMC

B-actin

BC 21-S 7-S

CART
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0.05) ,1fii LEPR F1 POMC (/) mRNA &1k | A [a) F B
WP <0.05);21-S 415 7-S 41 b4, REF g
ARC 1 NPY FI AgRP f#) mRNA ik TR (P <
0.05),1fii LEPR FI POMC (/) mRNA &35 B & 34
(P<0.05), 3 A, KEUT fili ARC H CART ()
mRNA RiK 2 F G B EE, Wk 4,

I
1

B-actin
Figure 1. The images of Western blot showed the effects of chro-
nic immobilization stress on the protein expression of
LEPR, NPY, AgRP, POMC and CART in ARC of the
rats.

Western blot 4 ill {2 {4 52 28 Bz # x¢ KX iR T i ARC
i LEPR NPY AgRP POMC #1 CART EBFXIEH
m

E1
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Table 3. The effects of chronic immobilization stress on the pro-
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1814 SR R 3t KR T E % ARC #2 LEPRNPY,

AgRP POMC #1 CART mRNA 3Rix 52010

tein expression of LEPR, NPY, AgRP, POMC and
CART in ARC of rats (Mean £SD. n=3)

Table 4. The effects of chronic immobilization stress on the

mRNA expression of LEPR, NPY, AgRP, POMC and
CART in ARC of rats (Mean =SD. n =6)

Index BC 7-S 21-S Index BC 7-S 21-S
LEPR  0.22+0.01  0.45+0.05°  0.60+0.07" LEPR 1.01 £0.21  2.57+0.57° 3.82+0.73*"
NPY 0.97£0.02  0.76+0.03"  0.27+0.01" NPY 0.90+0.07  0.41£0.05" 0.31+0.03""
AgRP 1.81+0.03  1.09+0.03" 0.58+0.03" AgRP 0.970.09  0.80+0.08"  0.42+0.09""
POMC  1.40£0.07  1.62+0.04" 1.78+0.11° POMC 0.43+0.07  0.54£0.08°  0.86+0.08""
CART  1.63+0.08  1.98+0.02°  2.05:0.08" CART _ 0.34+0.06  0.38+0.07 0.42+0.07

*P <0.05 vs BC group; *P <0.05 vs 7-S group.

5 21 SAXRBEBRESTEM ARC fHREK
EFRIARHEXE

21-S K RUATE 5H ARC # LEPR Hl CART
mRNA 355 B A (P <0.05 8; P <0.01) , 5

* P <0.05 vs BC group; *P <0.05 vs 7-S group.

NPY f) mRNA ik 5 5 IEHSC (P <0.05) s it &2
5 POMC fy mRNA ik 2 B3 MK (P <
0.05) . M S HIC R EHMKME(P >0.05), )L
%5,

x5 ASHRREEFRER TEMSKZRAEF mRNA RiZHHEXHE
Table 5. Correlations of body weight/food intake and the mRNA expression of appetite factors in ARC of rats

Index Body weight Food intake LEPR NPY AgRP POMC
Food intake 0.53
LEPR -0.93"" -0.59
NPY 0.86" 0.79 -0.83"
AgRP 0.76 0.73 -0.58 0.85"
POMC -0.69 -0.85" 0.73 -0.91°" -0.69
CART -0.86" -0.76 0.87" -0.98"" -0.79 0.86"
"P<0.05, ""P<0.0l.
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