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Inflammatory reaction and lactic acid concentration after implantation of polylactic acid rib nail versus
pure titanium embracing fixator in animals

Cheng Lei, Jin Jian, Hu Jingguo, Lu Yusong (Affiliated Hospital of Chengdu University, Chengdu 610081, Sichuan Province, China)

Abstract

BACKGROUND: At present, the internal fixation materials for rib fractures in thoracic surgery include polylactic acid rib nails and pure titanium
embracing devices. There are many clinical control studies on them, but there is no report on the molecular inflammatory response in vivo.
OBJECTIVE: To investigate the inflammatory response of polylactic acid rib nails versus pure titanium embracing fixators in rabbits.
METHODS: Sixteen New Zealand white rabbits (provided by Chengdu Dashuo Co., Ltd.) were divided into experimental group and control
group. The right pectoralis major muscle of rabbits in the rib nail group was implanted with polylactic acid rib nails, and the right pectoralis
major muscle of rabbits in the embracing fixator group was implanted with pure titanium embracing fixator. Femoral arterial blood was
collected 3 days, 1 week, 2 weeks, 1 month, and 3 months after implantation. The concentrations of interleukin 1, interleukin-6, lactic acid and
tumor necrosis factor alpha were detected by ELISA method. Three New Zealand white rabbits were taken, and the left pectoralis major
muscle was implanted with poly-L-lactic acid rib nail, and the right pectoralis major muscle was implanted with pure titanium rib embracing
device. At 1 week and 1 month, three grafted implants were implanted. Peripheral muscle tissue was observed for histopathology. This study
was approved by the Medical Ethics Committee of Affiliated Hospital of Chengdu University.

RESULTS AND CONCLUSION: (1) There were no significant differences in the concentrations of interleukin-1, interleukin-6, lactic acid and
tumor necrosis factor-a between the two groups at 3 days, 1 week, 2 weeks, 1 month, and 3 months after implantation (P > 0.05). (2) At 1
week, the main pathological changes were necrosis of muscle fibers, infiltration of inflammatory cells and hyperplasia of fibrous tissue in the
embracing fixator group, and necrosis of muscle fibers, infiltration of inflammatory cells and hyperplasia of fibrous tissue in the rib nail group.
The necrosis degree of muscle fiber was less in the rib nail group than in the embracing fixator group. At 1 month, in the two groups, the
number of inflammatory cells decreased, and the necrosis area was basically replaced by proliferated fibrous tissue. In the rib nail group, the
muscle tissue morphology was relatively complete, and the area of tissue damage was small. At 3 months, the muscle morphology of the two
groups was basically normal, and only a small amount of inflammatory cells infiltrated. (3) The results showed that the inflammatory response

of polylactic acid rib nail and pure titanium embracing fixator in rabbits was comparable, without significant difference. Moreover, the
concentration of lactic acid was not increased after the implantation of polylactic rib nail.
Key words: polylactic acid rib nail; pure titanium embracing device; inflammatory reaction; animal experiment; control study; histocompatibility;

interleukin-1; tumor necrosis factor-a
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Table 2 Serum interleukin-1 concentration at different time points
after implantation in both groups

I [ ARl T AL PfE

3d 112.33+80.53 118.49+83.74 >0.05
14 103.44+72.83 117.59+85.72 >0.05
2J 67.69+30.51 68.06+29.69 >0.05
1A 60.91+27.84 61.27+30.53 >0.05
31 A 95.37+82.10 95.65+77.15 >0.05

LvE: SR I03E AR (F=2.126, P=0.104);: 4}41(F=4.023, P=0.085).
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Table 3 Serum interleukin-6 concentration at different time points
after implantation in both groups

I 1] [IEERIRN A P{E

3d 43.65+34.13 45.10£36.12 >0.05
14 39.60+29.09 40.01+28.64 >0.05
24 26.20+11.62 25.31+10.09 >0.05
1A 23.62+7.38 24.37+9.01 >0.05
3N A 39.21+36.80 39.37+36.13 >0.05
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2569



e sl W, TR R G AR A a R ST IR i KPS D R LR A9 H).

FFHA TS, 2020, 24(16):2567-2571. DOI:10.3969/j.issn.2095-4344.2245

F4 EANETERESFHENEZBRKENT

(x£s, n=8, mmol/L)
Table 4 Serum lactic acid concentration at different time points
after implantation in both groups

I {1 iEEgapiiy A PfH

3d 21.70+16.78 19.43+15.76 >0.05
14 21.67+15.79 21.97+16.88 >0.05
28 13.64+4.84 14.48+5.08 >0.05
1M™H 12.54+4.20 13.04+4.83 >0.05
31 H 19.43+15.76 19.11+16.85 >0.05
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Table 5 Serum tumor necrosis factor-a concentration at different
time points after implantation in both groups
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3d 126.82+87.82 131.78+92.98 >0.05
1) 109.49+58.65 100.68+58.90 >0.05
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1M H 76.55+22.59 76.72+29.87 >0.05
311 105.01+69.73 99.88+68.23 >0.05
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Figure 1 Implantation of materials in the rabbit greater pectoral
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Figure 2 Pathological observation of muscle tissue surrounding the
implant at different time points after implantation in both groups
(hematoxylin-eosin staining, x400)
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