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Effect of Letrozole on Medullary Bone Osteogenesis in Young ISA Hens

DENG Yi-feng, CHEN Xiu-xia, HU Yun-feng, TAO Qing-shu, HOU Jia-fa"
(College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China)

Abstract : In order to study the effect of letrozole on medullary bone osteogenesis and elucidate the
mechanism of medullary bone osteogenesis in layer, 210 ISA pullets of 14-week old were fed for
one week before experiment, then 10 birds selected randomly from the total group were killed for
collecting bone samples; the rest were averagely divided into two groups at random, control and
the treated group. Animals of the treated group were fed with letrozole at 0.5 mg » d' * hen',
and the experiment lasted for 18 days. The results showed that letrozole could decrease the level
of estrogen and the expression of estrogen receptor extremely significant (P<C0. 01), increase the
level of androgen significantly (P<C0. 05), increase the bone cortex index significantly (P<C0. 05)
and decrease the bone radiographic density of tibia significantly (P<C0.05). However, the perios-
teum and endosteum perimeter, cortical width and cortical area ratio of both the two groups were
not significant (P>>0. 05). It revealed that letrozole can inhibit the synthesization of estrogen,
decrease the growth of bone and prevent the osteogenesis of medullary bone.
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Table 1 The composition and nutrition levels of diets %
Ji 4> Composition 4 ¢ Content % 85 Nutrient content 4 ¢ Content
F k& Corn 65 fRiHEE(M] « kg™ ') Metabolic energy 11.54
%k J¢ Bran 25 #1%E [ Crude protein 12.79
] Bean pulp 5 45 Ca 0.61
[# 7= fa ¥y Fishmeal of China 2.1 E B Total phosphorus 0.55
17245 Shell powder 0. 85 %W Available phosphorus 0. 30
WA 45 CaHPO, 0.70 i A B8 Lysine 0.51
B NaCl 0.35 A R Methionine 0.18
W R R Additive 1 HAWR + B4 B2 Methionine + Cystine 0.42
L2 EZRHA i (T K-
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25 F K R OBy W T oK b, &k E R
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A. The bone slice on the 1st day of experiment (40X ), showing the light dyeing cortex bone, compact Haversion's system
and Volkmann's canal; B. The bone slice of control group on the 12th day of experiment (100X), showing the medullary bone
began to form (arrow); C. The bone slice of control group on the 18th day of experiment (100X ) , showing the aboundant
medulary bone formed on the bone trabecula (arrow); D. The bone slice of letrozole treated group on the 18th day of experi-
ment (100 X), no medullary bones formed
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Fig. 1 The decalcified bone slice by toluidine blue staining
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A. The bone slice on the 1st day of experiment, showing the brown stained positive cells(arrow) ; B. The bone slice of control
group at the end of experiment, showing the brown stained positive cells(arrow) ; C. The bone slice of letrozole treated group
at the end of experiment,no positive cell was found
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Fig. 2 The bone slice by ER immunohistochemical staining(100 X )
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Table 2 The estrogen and androgen concentrations in plasma at different time(n=10)

W & / (pg » mL"')Estrogen

HE# % / (ng » mL"') Androgen

RAE I E] /d

Sampling time

xR 4

Control group

Of e b A

Letrozole treated group

Xof 21

Control group

K il s 40 P 4

Letrozole treated group

0 190. 726 £196. 904 0.25140. 094

2 286.5344219. 830 182.894+110. 597 0.123+0.021 0.17040.037
4 371.9514177.323 137.472+88.172"" 0.253+0.069 0.19340. 037
6 413.048+231. 428 255.7984235.130 0.18540. 066 0.28840.173
8 412.073+212.095 117. 06674, 301" 0.15040. 063 0.59840.095
10 447,.3814137. 484 230.9994126. 331" 0.19740. 046 0.34940. 156
12 544.1044211.502 211.3174197.375*" 0.17740.070 0.38440.195
14 582.5724172.081 274.019+195. 735" 0.20440.087 0.426+0.629"
16 560.241482.110 272.222+108.232*" 0.198+0. 059 0.475+0.158"
18 555.1314108. 664 235.9594167. 863" 0.161+0.079 0.727+0.306"
LR M, + % B BB (P0.05), % » FR% BB F(P<0.01). FH

%, P<C0.05, % %, P<C0.01, compared with control group. The same as below
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Table 3 Changes of bone histomorphometry

B TT 46

T8 bR
i (n=10)

250 W [F] SO 44 (n=90)

Average value during the experiment

Parameter )
Starting value

Xf 21 Sk it s 40 P4

Control group Letrozole treated group

Jig B HhE B JE 4/ mm Tibia P. Pm
28 N K /mm Tibia En. Pm
%S 2 B R R B /mm Tibia CW
fiz B B2 i 48 4 Tibia BCI

JI2 B Kz 5 i R /mm® Tibia CA

JI i B e TR E i) Tibia CAR

21.97640.720
17.078=+0. 838
0.72540. 049
0.206=40. 154
14.031+£0. 836
36.76442.100

22.20641. 369 21.93440.730
17.613£1. 379 17.326+£0. 824
0.73240.061 0.73440.048
0.20740.021 0.21040.017"
14. 55941, 544 14.39640. 931
37.07943. 238 37.554+2.507

ARk 5 A4MI.B 42 6 d g . Hik

x4 TEREBEHSEE(n=10)
Table 4 The bone radiographic density at different

S5 B 3 AR (P<C0. 05) s M 25 R E . B 41
TR BT A 2 (P<C0.05),

time(n=10) mm AL
303 i B/ A Grove
MM 2 PR W BRI B0 A i . Sampling time L“”T Qﬂ - ﬂ?ﬂ%wfzﬂ B
CESELE RS SN PN S E R SRR ¢ 1.278;0. —
TR, AN E R, Lt oms 198940, 180
PR % A RS Sk iy s Sk 55 =A% 55 A Ak i 361 571 1 1.508+0. 178 1. 3540. 089
SEi S SR UIER LR bR N ) R S L T0STE0 129 L A0LE0. 007
PiSO AT £ AR LR e
TR 25 5 B L ok iy s B X S R A AR W B L AE 12 2.238+0. 385 1.41740. 094"
HZES 2 K BMEME AU BT A 4.7 14 2.010+0. 340 1.58340.067"
U KRR T AR e
WL B 2H M 3 2 K ST R 4 R A — A AR AR B K BT Gross mean 1. 83640, 440 1.423-+0. 212"
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