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Abstract

BACKGROUND: Lumbar disc degeneration is the main pathological change of lumbar disc herniation, which is closely related to the programmed death of
intervertebral disc annulus fibrosus cells. Previous clinical studies have shown that Tongdu Huoxue Decoction has a significant effect in the treatment of lumbar
disc herniation, and it is worth further studying whether it can play a role by inhibiting the pyrolysis of annulus fibrosus cells.

OBIJECTIVE: To investigate the inhibitory effect of Tongdu Huoxue Decoction-medicated serum on the pyroptosis of annulus fibrosus cells in the intervertebral
disc induced by lipopolysaccharide/adenosine triphosphate (ATP), so as to explore the possible mechanism of Tongdu Huoxue Decoction in the treatment of

lumbar disc herniation.

METHODS: Thirty-six 10-week-old Spraue-Dawley rats were gavaged with Tongdu Huoxue Decoction, and blood samples were taken from the abdominal aorta
after 7-day continuous gavage to prepare drug-containing serum. Four-week-old Sprague-Dawley rats were taken to extract their lumbar intervertebral discs,
and then the annulus fibrosus cells were extracted from the intervertebral disc tissues by mechanical-enzymatic digestion. The cells cultured to the second
generation were identified by toluidine blue staining and type Il collagen immunohistochemical staining. After that, the second-generation cells were randomly
divided into blank group, model group, and low-, middle-, and high-dose serum-containing groups. Except for the blank group, the remaining four groups

were given lipopolysaccharide/ATP to make the cell pyroptosis model. After modeling, 5%, 10%, and 20% of Tongdu Huoxue Decoction medicated serum were
administrated in the low-, middle-, and high-dose serum-containing groups, respectively, and no intervention measures were taken in the blank group. We
then used the MTT method to find the best concentration and time for the intervention of pyroptosis of annulus fibrosus cells with the drug-containing serum.
Flow cytometry and Annexin V FIFT/PI double staining were used to measure the rate of cell pyroptosis. ELISA method was used to detect the expression of
interleukin-1B and interleukin-18 in cell supernatant. gRT-PCR was used to detect the mRNA expression of Caspase-1, Gasdermin D, and nucleotide-binding

oligomerization domain-like receptor protein 3 (NLRP3).

RESULTS AND CONCLUSION: MTT showed that the best intervention concentration of Tongdu Huoxue Decoction medicated serum for the pyroptosis of
annulus fibrosus cells was 10%, and the best intervention time was 24 hours. Flow cytometry results showed that compared with the blank group, the
pyroptosis rate in the other four groups was significantly increased (P < 0.05). Compared with the model group, the pyroptosis rate in the three drug-containing
serum groups was significantly decreased (P < 0.05). Compared with the low- and high-dose groups, the pyroptosis rate of the middle-dose group was
significantly decreased (P < 0.05). Results from ELISA, qRT-PCR, and western blot assay indicated that compared with the blank group, the expression levels of
interleukin-1B, interleukin-18, Caspase-1, Gasdermin D, NLRP3 mRNAs and proteins were significantly increased (P < 0.05), while compared with the model
group, these expression levels were significantly decreased in the three drug-containing serum groups (P < 0.05). Moreover, the expression levels of interleukin-
1B, interleukin-18, Caspase-1, Gasdermin D, NLRP3 in the middle-dose group were significantly lower than those in the low- and high-dose groups (P < 0.05).
Therefore, Tongdu Huoxue Decoction-medicated serum can effectively relieve lipopolysaccharide/ATP induced pyroptosis of intervertebral disc annulus fibrosus
cells and reduce inflammation. The middle-dose group has the best effect in delaying cell pyroptosis and reducing inflammation.
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Table1 | Primer design for each index

Gene Genebank  Upstream primer (5'-3') Downstream primer (5'-3')

Caspase-1 NM-012762 TCG GAG AGT CGG AGCTGA CTC TGG GCA GGC AGC AAA
TGTT TICT

GSDMD NM-024736 TGC TTG CCG TACTCC ATT AGT TCT GAA GAG CCT GCC
CCA TC TCCA

NLRP3 NM-145827 CCA GAC CTC CAA GACCAC CCA TCC GCA GCC AAT GAA
GACT CAG A

GAPDH NM-017008 GGC CTT CCG TGT TCCTACC ACT CGA CACCTG CCCTCA

FKiE: Caspase-1 MMt R A 1, GSDMD iy Gasdermin D, NLRP3 Jy NOD £f

SZREA 3

1.4.9 Western Blot % 5 Il £ 41 4| Jiig Caspase-1. GSDMD.
NLRP3 Z5 )3k & K H RIPA RIS HA M E A,
Z IR B & B, ERESERUE LA 20 V 10 ming
50 V 30 min, 100 V 70 min 58 i HOE, EHEER 1) H) S K 2E
TR YR 2 PVDF i |, TBSTIEYE 3 k5, BT Hiisd-4)
WA 2 by A SE RS TBST 2k 3 W, Bt N &
it B 1 ) — 3L [B-actin(1 . 2 000), Caspase-1(1 : 1 000).
GSDMD(1 : 1000). NLRP3(1 : 1000)] 1, 4 CHEIRIT,
§5% F e S TBST ISPk 3 Ik, B THA —Hi (1 : 5000) 1 H
BASHERIFE 1h, TBSTIEME 3 KJa K m A BRI,
Image Lab #fF 53 #r Jfid 3% .

1.5 EZIELERHF O MTTIEMSGEEE M7 5 25 135 T
T4 PR 20 B FE T B B A TR B AN R LRI R) . @3 24 AR K
FAMMAE T2, ) ELISA VR A5 20 40 i b i& b E1 40
A F 1B A K 18 [IRIA F; @ qRT-PCR A4 M - 2H 4
fitl ©F NLRP3. Caspase-1. GSDMD 3 [K] f] % ik H; (B Western
Blot y2 A4 % 2H 40 i - NLRP3., Caspase-1. GSDMD & [ [ #K ik & .
1.6 “itFE a4t K SPSS 21.0 BAFHEAT /b, i3 sLis 4
iDL xts Kono FIAEUR A6 B A, WERFHREE T

oM HARFEIESS G, WRHAAES Y. L P<0.05
RoRFERA BETER

2 Z58R Results

2.1 AR AL AR M) SFIE WEL 5 F R,
JRARAH IR 7R 12 h JE TP AR AR, 24 h J5 4 UG BE I 505
WL, A2 NERERETE, a0 il m
JE A, IS RIS 28 d Ja 4 2 AR B % A IR
BRI Z9 90%, W HE(TAEFL.

2.2 M AL ETR ML ST WE 2R, B RREE)E,
i RARTEEZLTE, 0BG G R s 5, 200 PR e e i
W, RStk nE 28, 1B RE A LSS R BN,
LRI AN A 1T B A 2 3 4 i PH PR Rk, 5 & 2€ B M xS R
ML ZE T R,

2.3 BEE MR AT d T A IR R T 0 A T UK
JEAFIRAT e Q[E 3, MTT 4 IR E R, 525 A4MLt,
AR ZH 0 AU FEE Ao P55 5 247 ML 375 40 M Vi 1 3R (P < 0.05) 0 A
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SR ARG, AN R R T T H A1 M 5 77V R T 4l i/ 3= 1B
AN 2 18 P EIRE R N S51K. il =4,
Hh 7 2H 2 R TR LA R 3R 1B AT LA A 3R 18 1)
IR R, 255 B8R L (P<0.05),

2.6 EEE M5 A2 d vk at 4T 4 ER 4m i NLRP3. Caspase-1.
GSDMD A £ & # 69 %7m  WIE 6, qRT-PCR LA 45 5w,
s A b, RS A RAS ) R R T 2H 40 Ff R NLRP3,
Caspase-1. GSDMD Z [K 3Rk 5 B B 380, S5 A2 2 A0 L,
AN [ ¢ J¥ - 5 26 48 g P NLRP3., Caspase-1. GSDMD
TR EWHE N 5. SAE4 M0, Jif &4 4 it
NLRP3. Caspase-1. GSDMD R[RFiAEWE &, EZR7HFH
AR X (P<0.05),

2.7 BEE A5 A2 f st 4T 4 3R 4B i NLRP3. Caspase-1.
GSDMD % & (A T4 %% U&7, Western Blot y£ £l &5

Chinese Journal of Tissue Engineering Research | Vol 25 | No.14 | May 2021 | 2151



WREZE

24h

SRR SR 12 h JE TR EEA K BB, 24 h JRAIERIY 2,

12h
BvE: AR,

8d

fiiliapaii)io)

JHHMBL 2%, B CoR, 2 8d RdIuaiiliRs) 90%, mHHT/E4%

B 1 | #EEEALERAMAFLSFIE (x100)

Figure 1 | Morphological observation of annulus fibrosus cells (x100)
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