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Tab 1. Average contents (ug/g) of some free amino acids in lyophilized irradiated
porcine derma with different doses of irradiation, 8§ samples in each group

Radiation dose/ kGy
Amino acids

0 30 60 120
Proline 7.27(4.8) 28.06(25.7) 81.16(71.9)* 283.66(83.1)*
Hydroxyproline 7.03(5.6) 8.00(7.1) 10.60(8.2) 43.44(34.2)7
Gilycine 11.18(8.6) 16.52(13.0) 16.30¢13.1) 35.37(28.7)*
M(+5D) n=8
*p<C0.05(5 0 Gy MELE)
BHME T EEPIE AR AR ERERN, LIE 60 120 kKGy HHIERERGE, &%

BEFRLH) Van Gileson [R5 L TE 3 Y IOZT 55 2500 1358 £, Masson JReJB e o I3 (2 25 AR AT £
T 30 KGY MRAHE RA ALk BoR S LB A 1, %R TR R AR BIR , AT e
MEE, AHE MR EL R 28 $5 AT A i i SR AT 4E A A, 2 30 Fi 60 KGy e M E SRR &R,
120 KOy BSHE ST MR, Sk PO, SRR A0 5 O e IELET 4 55 e B AT B9 7K
f#o

Tab 2, Average contents (ug/g) of some free amino acids in lyophilized
jrradiated AAA bone, § samples in each group

Before radiat, Radiation dose/kGy
Amino acids

(after lyoph.,) 15 20 60
Proline 26.,59(3.82) 28.67(6.23) 80.98(9.71)* 189,00(35.60)*
Hydroxyproline 9.92(0.65) 12.2503.77) 12.76(1.79)* 64.53(13.64)*
Glycine 13.09(0.28) 13.80(1,05) 19,27(3,72)* 32.85(4.45)*

M(+SD) n=g
*P<0.05 (S EIRATIEELED
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Tab 3, Averaged healing score of the implanted AAA bone in the trephine defect of
rat skull, 5—7 rat in each group, “alc” is sterilized with alcohol

Healing score

DM/h Dose/kGy

Resorption Osteoconduction Qecteoinduction
24 (alc) ©1.41(0.80) 0.72(0.40) 1.33(0.61)
24 25 1.44(0.32) 1.06(0.40) 1.40(0.33)
24 50 2,56(0,1)* 0.34(0.01) 0.18(0.20)*
4 15 0.87(0.35) 0,76(0.59) 1.37(0.43)
4 25 0.67(0,30) 0.4440.27) 0.84(0,18)

M(£8SD) n=5=7

0 Gy #3 FE R K @R 5 i

* 5 0kGy AHAH p<<0.05
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Tab 4, Bacteriologic examination of pig skin after different steps of
processing LIPD with different doses

Positive/examined Aerobic bacillus Test spore B
Treatment
Aerobic Anaero Fungus /em? skin pumilus

Washing 5/5 5/5 5/5 1.55 x 104 /
Cutting 5/5 5/5 5/5 9,25 % 107 /
Freeze drying 5/5 4/5 1/5 1/50 x 103 /
Irradiation. -

1.0kGy 1/5 0/5 0/5 25.0 +
2.5 kGy 1/5 0/5 0/5 0.5 +
5.0kGy 0/5 0/5 0/5 0 +
15.0 kGy' 0/5 0/5 - 0/5 0 ‘ -
25.0 kGy 0/5 0/5 0/5 0 -
35.0kGy 0/5 0/5 0/5 0 -
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Tab 5. Residual collagen of GA pretreated and irradiated (Jn dry and wet state)
porcine derma after hot-alkali hydrolysis, 4—7 samplaes in each group. Collagen ig

expressed as mg hydroxyproline/100 mg. Collagen in nonirradiated and
nonhydrolytic control is 10,30 mg on the average

CHRRIE e

Concentration of GA/Y%

Irradiation state ]7(1)[55; -
0.01 0.02 0.05 0.10
0 0.13{0.08) 7.36(0.32)* 9.72(0,22)* 10.40(0.21)* 9.59(0.33)*
In dry 15 ~0,.10 0.35(0.4* 7.17(1.293* 9,65(0.41)* 10.20(0.53)
25 <0.10 0.56(0,14)* 2.51¢0.32)* 8.81(0.13), 9.53(0.22)*
50 <0.10 0.12(0,100* 0.4100.08)* 7.2000.13)* 9,22(0.38)"
In wet 15 0.38(0.24) 6.25(0.94)* 9.31¢(0.94)* 10.50(0.31) 10.50(0.22)
25 <0.10 5.47(0,51>* 8.73(0.35)* 10.80¢0.,17)* 10.600.27)
50 < 0.10 5.0000.100* 6.96(0.51)* 9.55(0.20)* 10.00¢0.11)*

Y BURTERE SR — Rk E NS R p<0.05.
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STUDY ON THE BIOLOGICAL EFFECT OF RADIATION ON
THE SKIN AND BONE GRAFTS

Sun Shiquan Liu Hechen Shi Zhancheng Liu Shengen Meng Xianyu Zhao Suse
Wang Chenling You Zhanyun Xiong Jinlian He Jungi
(China Institute for Radiation Protection, Taiyuan 030006)

ABSTRACT Radiation sterilization will induce degradation of col lagen and
proteoglycans in the skin and bone grafts. Dose choice of radiation steril ization
is decided by the balace of the reliable sterilization to the microorganisms the and
tolerable destruction to the graft. The present research supporis that 15 kGy is
optimal dose to fulfill both the above requirements, provided that skin and bone
grafts are prepared under sterile working condition with feasible caution to d1m1n1sh
the initial bioburden as far as possible. Glutaraldehyde pretreatment of skin and
bone grafts was proposed for overcoming radiation induced degradation of dermal
collagen and bone matrix and it is hopeful for restraining the exaggerated resorp-
tion of radiation sterilized AAA bones.

KEYWORDS Radiation sterillization, Bone transplantation, Collagen, Skin,
Glutaraldebyde, Biological radiation effect



