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[ Abstract] Objective: To explore the changes of age-related histo-morphological and biomechanical
parameters of scalp in rats. Methods: A total of 48 male SD rats were divided into 2, 4, 6, 8, 17,
26, 52 and 104 week groups. Part of the scalp tissues was fixed with formalin solution and stained with
HE, and their histo-morphological characteristics were observed under the microscope. At the same
time, the ultimate load, tensile strength, elastic modulus of scalp specimens were measured by
electronic universal material testing machine. Results; Morphological observation and detection showed
that the total scalp thickness, epidermis, dermis and subcutaneous tissues of the rats gradually
thickened with age, and the difference in mean values among the groups was statistically significant
(P <0.05), while the ratio of epidermis to dermis did not change significantly (P >0.05). The
tensile biomechanical test showed that the ultimate load and tensile strength of the scalp of each group
increased gradually with age, and the elastic modulus increased first and then decreased, with
statistically significant difference in each group (P <0.05). Scalp thickness, total thickness, ultimate
load and tensile strength were positively correlated with age (r >0 and P <0.05) , but elastic modulus
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was not related with age (P >0.05). Conclusion; The total thickness, dermis and subcutaneous

tissues of rats scalp tissues gradually thicken with age, and the ultimate load and tensile strength

gradually increase with age, which can provide reference for age inference.

[ Key words ] rats; scalp; histology; biomechanics; age; collagen fiber
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uniaxial tensile test
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Fig.3 Histological changes in rats”scalp of different age groups ( HE, x 100)
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Fig.4 Histological changes in rats”scalp of different age groups (HE, x400)
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Tab.1 Changes in histological thickness in rats”scalp of different age groups(x +s)
B T KL & 2 AL
B/ wm K/ pm HE/ pm K2/ um 5 HAE %

2 391.70 +31. 87 15.90 + 1. 68 305.09 +8.95 29.53 +1.63 5.21 £0.55

4 441. 17 £20. 92" 23.85 +6.23 349.00 +10. 94" 45.24 +7.21 6.88 £1.92"

6 713. 10 +44. 16V 29.88.1.52" 601.23 +29. 46" 58.87 +21.24Y 4,97 +0.18?

8 829.62 £42.38V "% 30,31 £5.23V® 725,57 +43.27" - 51.98 +9. 88 4.22 +0.87%

17 869. 46 £26. 01V~ 23.80 +3.58 675.32 £48.01V "% 123,79 £19.69'"~* 3.55+0.65"®

26 959.79 £18.12" - 20.45 +3.21P®  715.91 £21.31"V " 204,92 9. 12V~ 2,85 £0.41 P

52 940.38 +£16.09" " 50.82+£9.40% )  758.98 +46.89V - 152,59 £5.99(" (O 76 +1.49N 3 ~(©®
104 926.68 +£33.340 " 53 49 +7. 11 652,27 £13. 140D ©Dn25 88 £33 627 g 20 £1. 12N ~®

V52 A, P <0.05; 54 A L P <0.05; 56 A A, P <0.05; Y 58 A, P <0.05; 517
HLHE, P <0.05; 526 B4 L, P <0.05;7 552 B4 #, P <0.05,
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Fig.5 Force-deformation curves in rats”scalp in different age groups
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Tab.2 Changes in biomechanical parameters in

rats”scalp of different age groups

B/ KELEAEWII¥25

Jil MR AT/N R/ MPa PR i/ MPa

2 2.14£0.65 0.51 £0.13 2.18 2. 16

4 3.78+1.34 1.43 £0. 64 4.65 £2.56

6 10.95+4.49 1.89 +1.05 4.61+2.91

8 21.9426.96" " 4.01£1.34V - 10.48 £3.04V -
17 36.91£10.187 " 4,97 £1.87V -3 10.11 £3.26'" -
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V2 AR, P<0.05; 54 B4R, P<
0.05;% 15 6 F 4l b, P <0.05; 5 8 F 4l b, P
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