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Abstract

BACKGROUND: The growth and development of the condyle is an important factor affecting the health of the temporomandibular joint. The condyle
subchondral bone, as the final presentation area of condylar bone reconstruction and bone remodeling, has a more active basis for remodeling. However,
previous studies have not fully explored the subchondral bone of the condyle and its microarchitecture.

OBIJECTIVE: To study the microarchitecture, growth and development characteristics of rat condyle subchondral bone by Micro-CT.

METHODS: Twenty-four Sprague-Dawley rats of both sexes, aged 3 weeks, were randomly divided into O-month group, 3-month group, 5-month group, and
7-month group (6 rats per group). After execution under anesthesia, the right mandibular condyle of each rat was cut out for Micro-CT scans, in which the
condyle was divided into nine grids, with the middle anterior and posterior subchondral bone as the regions of interest to detect the bone microstructure
parameters.
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RESULTS AND CONCLUSION: Most parameters of female rats changed significantly at the age from 0 to 7 months (P < 0.05). From 3 to 5 months of age, there
were significant changes in bone mineral density, bone surface area to bone volume ratio, trabecular number, connectivity, and changes density

(P <0.05), and some parameters began to level off. By 7 months, only bone volume fraction and total porosity still showed significant differences (P < 0.05).

For male rats aged from O to 7 months, only trabecular pattern factor, trabecular separation, structural model index, and connectivity changed insignificantly
with time (P> 0.05). From 3 to 5 months of age, most parameters of male rats changed steadily (P > 0.05). For male rats at the age of 7 months, bone mineral
density, trabecular number, connectivity, and trabecular thickness changed significantly (P < 0.05). From 3 to 7 months of age, there were significant changes in
bone morphology, trabecular morphology and spatial structure of trabecular bone in male and female rats, but these changes in males were greater than those
in females. The above results explain that the condyle subchondral bone is dense and dominated by the lamellar bone; and the condyle subchondral bone
develops earlier and presents with a steady growth earlier in female rats than male rats.
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Figure 1 | Schematic diagram of regions of interest of the rat condyle
identified using Micro-CT scans
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Table 1 | Growth and development characteristics of the condyle
subchondral bone in female rats

25 0 Hibdl 3 Hidd 5 Hib4l 7 Hikd
AT 3L 0.69+0.07 0.900.02° 0.9040.01° 0.93+0.01°
B A% 23.65£2.83 8.56+0.43° 7.27+0.05°  6.93+0.19%
B RTEAFIE AR 34.9247.25 9.54%0.71° 8.08+0.46  7.48+0.36"
ELfi] (mm?)

BN FE T (mm?) -34.3942.53  -11.53+3.44° -12.24+3.61° -10.66+1.29°
BN E (mm) 0.10£0.02 0.44+0.04° 0.50+0.03" 0.50+0.03"
H/NES B (mm)  0.07+0.01 0.07+0.01 0.09+0.01 0.08+0.01
HANEHH (mm?)  6.230.48 1.96+0.14° 1.70£0.10°  1.72#0.09"°
EEY Al PR iR -1.68+0.93 -1.64+0.46  -1.86+0.70  -2.3240.11
puss il 3154.33+135093 679.83¥92.66  203.00#55.00° 159.00469.35°
B NEEREELE (mm”) 64161423627 74.56+1.95°  32.15#6.48"  26.85+7.89"
) v 0.65+0.03 0.810.03° 0.78+0.04° 0.85+0.11°
MLz 31.33+6.97 10.23#1.05°  9.66+0.90 7.3640.60°

Fk: 5 0 AL, °P<0.05; 5 3 LKL, "P<0.05; 55 5 FHkb4HAALL, P<0.05

BB /NRBNRE 1 B RL. S MR B DL 1 B
A RKAR AR # (P>0.05). A 3-54H, BEANAKFEH,
ZHSHCFIRAZA (P> 0.05), k8K E 7 Hie, BRIEMN
FE AR 5 NREH i LT ORI [0 7 17 /N
REEH G FIG)E (P <0.05). SHER—FE, MN3-7DMHIKK
I IR)E 2, A (R E AR L] ). BN RIEA (B
NRERE B H ) BRI S GEEYE ) BRI R AR
EMN, HHEER A R, Wk 2.

2 | ERBRRUB T EEKEHHE (xts, n=3)

Table 2 | Growth and development characteristics of the condyle
subchondral bone in male rats

ZH 0 At 3 HikbA 5 Hikb4H 7 HidH
EERLS A 0.68+0.08 0.87+0.02  0.88+0.02° 0.90+0.05°
B 21.8440.59 8.89+0.47°  8.320.78° 7.2241.04
HREPAEAR 32.6614.65 10.190.76°  9.49+1.11° 8.11+1.48°
ELAS (mm'?)

B NREREA T (mm?) —28.98417.04  -9.53+0.65 -7.80+1.77  —9.63#3.41
H/NGEJERE (mm)  0.100.01 0.37£0.06°  0.42+0.05° 0.52+0.07"
B/NGESS B (mm)  0.07+0.01 0.084+0.002 0.09+0.01 0.09+0.03
H/ANEHH (mm?)  5.98+0.67 2.1740.19"°  1.99+0.18° 1.65+0.18%
Bl SR iR -1.69+1.60 -0.86%0.782 -0.59+0.89  —0.98+1.51
P 3352.33+1909.79 676.83+179.90 359.0037.47° 278.00%75.44°
H/NGEERESE (mm”) 536.252177.20 78.75%22.45° 55.50£7.00°  37.80+7.04°
) SR 0.64+0.04 0.82+0.04°  0.900.01° 0.82+0.14
SRR 32.3548.45 12.64+1.96  12.18+2.28°  10.52+3.94°

FE: 50 BB, P<0.05; 53 iS4k, °P<0.05
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Figure 2 | Microarchitecture morphology of the condyle subchondral
bone in rats
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