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Effects of damaging of arcuate nucleus on bone growth and development in male juvenil rats/ZHOU Tao,
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Abstract Objective:To research the effects of damaging of arcuate nucleus(ARC) on bone growth and development
in 35d and 70d rats.Method:Newborn SD rats were injected with monosodium glutamate hypodermically once every
other day.After surviving 35d and 70d,the rats were killed and examine the changes of markers.Result: Compared
with control group(35d),the lesion degree of hypothalamic in MSG group of 35d approximately 50%—60% the aver-
age, body length is evidently shorter and the femur was shorter and slimmer. The lesion degree of the hypothalamic
ARC in MSG group of 70d is approximately 70%—80%. Meanwhile, MSG rats (70d) were stunted, and had smaller
pituitaries and testis. The level of serum E2 and T were both lower. The wet weight,dry weight and BMD of the
femur obviously reduced. The parametes had significant changes, and the difference were significant compared with
control group (70d).Conclusion:The study provides evidence that the effects of lesion of arcuate nucleus firstly lead
to the disorder of bone growth,then osteoporosis.The former has an intimate correlation with the hypothalamus-GH-
IGF-I axis;the latter has an intimate correlation with the hypothalamus—pituitary—gonad axis.
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N35 44 0.32+0.025 0.250+0.019 0.180+0.011 1.19320.192 4.068+0.09 26.0320.65
M35 40 0.303+0.032 0.222+0.023 0.179+0.02 1.057+0.213 3.804+0.135% 24.91+0.57%
N70 41 0.296+0.021 0.223+0.014 0.164+0.02 1.301+0.297 4.379+0.187 34.58+1.07
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5 N35 41 18 DP<0.05,2P<0.01: 5 N70 41 Lt 8:3)P<0.05, @P<0.01
K2 BMBFARCHFEARBEETHHFBEALESIHEFSHEHEAMITHMLE (xs)
215 151 %k Th.Ar(%) Th.Th(pm) Th.N(#/mm) Th.Sp (pum) T 2 M 4k
N35 44 5 20.464+3.104 34.664+2.348 6.437+0.463 129.51+20.038 1.004+0.126
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M70 41 7 20.986+4.45V 34.623+2.711% 6.546+0.623% 150.423+15.685% 1.632+0.126%

5 N70 41 1 #DP<0.05,2P<0.01 ,3P<0.001
# 3 $R% ARC X 40 F K R I 5 1 2= K T 89 80 (vks)

25 ) WE % (pg/ml) ] (ng/dl)
N35 41 11.502.64 113.62+17.67
M35 20 9.83+2.97 105.7+13.80
N70 21 17.84+4.22 322.75+62.57
M70 21 12.82+2.68% 232.33+39.45%

5 N70 41 4% . DP<0.05,2P<0.01
3 iTFig

MSG J& —Fp i 23 R | BE I8 451 b e I A= 9
KRB NBLAFE S ARC #2807 % %0 526 1k
T ARC W& 4 T Wiz, F 2R R0, 8
IEAME S TR A K B MSG ATE A 8 ARC 1 s
FEAII4 MSG 2y PR PEAE I BLA T RE 55 T m LTy
A7 G, MSG AEH T4l I 1Y o— 2 Kk -3 5k
5-H -4 m—N R EL (a—amino—3-hydroxy—5-
methyl —4 —isoxazole —propionate, AMDA) KA (kainic
acid)Z AR | fdf Na*il i M3 I, Na* K fE AL, 1 15
B & H AR Ak i CLM o7 25 K L, 7K R B Y
gl e 2K . MSG 7EH 41 i f I N-H
H-D- K4 ZA R (N-methyl-D-aspartate ,NMDA )3z
PR Al Ca 3835 PERE N, Ca® K & UL, I 38 2o 21 A 38
SR ECANML N = BRI AE RS 22, 5 R
ST IR Ca BRI, TS Wl 1R T e A 11 T ol 400 i 32 461
TR — RV, e 4 BUR R PEM 4TIk
FEIS6_

SRR MSG KB 35 H IR ARC #2241 g
R IE 50%—60% , % 70 H i HF K ki ARC 1
20 M Bk — 25 9k 2> ARC 20 S B B R 38 70% —
80% ,iX 5 Olney , £ 7K F) 55 4l 18 1 45 3R FL A —F(,
X 4R ARC 897 o i P 0] 5 i 359 JHG A% 1 o L
W R, X 5 RIT = 08 i 25 R A0 — B0, AR
TR B ARC 1 525 ST R D) Y, 3 T T
FEIRAZ Y DI RE A SE 56 ] T 015 ARC X3 AR5

MSG KB 35 H e i o A A2 A | DU f 2 o A%
a4, SEOLE B M T A E, ACE BRI 48T

WESHCRA R, B MSG KEL 35 H i
AR EFREEEREARRZES R, ARSCH T4
1 PR R BEAG I £F KK B KO (EAR 3 LA BT,
AT LLIN R MSG #5588 5 R %, T4 % AR oAy |, TR 44y
WE K E > GH-IGF-T #i S Ak T W Frgk .

MSG K EL 70 H B, BRI R A8 5 | DO Bf A8 4
AR AN, B SR W S T TR, JKOF i
TR A BRSSO R RSN B A,
B RE A . B MSG KR 70 H & H 10l = 5
MR EZ R T T i -TE KPR T aE T R, %
R AT R, B 5 A3 m T 2,

O 0E 52 5 R A% ml DLl i~ B i —GH-IGF -1
AU G — T A — 1 Rl O 4 e AR R A K
RECO AR T — 2 MEEE], W ARC 1 e 25
HAERK LB R 40 L A RS T EES T
Fi-GH-IGF-1 #i 7 5¢ , J5 & 25 T Frfin— 2 14—
PERR A

&% 3k

[1] X3S, XUBIA. B AR 9K BRI 6 A 2 P 0 ) 5 5501 o i
[J]. v B s A 4% 72,2000, 6(4) : 10—12.

[2] Sanchis—Segura C,Aragon CM.Consequences of monosodium glu-
tamate or goldthioglucose arcuate nucleus lesions on ethanol —
induced locomotion [J].Drug Alcohol Depend,2002,68 (2):189—
194.

[3] Florent Elefteriou, Shu Takeda, Xiuyun Liu,et al.Monosodium
Glutamate —Sensitive Hypothalamic  Neurons Contribute to the
Control of Bone Mass[J].Endocrinology,2003,144: 3842—3847.

[4] U, E SR ] A T A N A G R R B M A A R R b 2 A
TR T B A A ). I R 2427 47,2003, 18(12):719—720.

[5] Hsu C,Hsieh YL,Yang RC,et al.Blockage of N-methyl-D-as-
partate receptors enhances postnatal neuronal apoptosis in rats
[J]-Neuroendocrinology ,2000,71(5):301—307.

[6] Shen W, Slaughter MM. Synaptically released glutamate acti-
vates extrasynaptic NMDA receptors on cells in the ganglion
cell layer of rat retina[J]. Neurosci, 2002, 22 (6):2165—2171.

(7] EKH) BATF, A4 A A8 SR AR B A 30 R BT B i
HE U IS ol 222 T A 22 1 A A P (D). v I R R 2 2 T, 1992, 21
(4):247.

[8] RIF=, AMt. A %0 5 G ur B AR )R B IR A% Bl 22 S &
1) S BT I ] )2 2 7, 1999,22.(4) :273—275.

(91 #E%ETT, XETT, WRIELL 5. B A R B e 1 1 0 4% 2 1R F gl
Ja T i A — R i ) SR . e B B A B T
1998, 14:342—343.

[10]  Brooke AM.,Monson JP.Adult growth hormone deficiency [J].
Clin Med,2003,3(1):15—19.



