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[Abstract] Objectives: To study the value of transforming growth factor—-B1(TGF-B1), Smad2 and Smad3 in
the diagnosis and efficacy evaluation of spinal tuberculosis. Methods: Thirty—five patients diagnosed with

spinal tuberculosis and treated in General Hospital of Ningxia Medical University from September 2018 to
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June 2019 were enrolled in the experimental group, and another thirty—five patients diagnosed with degenera-
tive intervertebral disc and treated in the same hospital during the same period were enrolled in the control
group. The clinical information of patients in both groups were analyzed, and diseased tissues of intervertebral
disc of each group of patients were collected. Besides, 35 specimens of peripheral blood of patients in the
experimental group were collected before operation(group A), 6 months after operation(group B) and 1 year af-
ter operation(group C). And 35 specimens of preoperative peripheral blood in the control group were also col-
lected. The RNA from tissues of intervertebral disc and specimens of peripheral blood were extracted, then
the concentration of mRNA of TGF-B1, Smad2 and Smad3 was amplified via PCR, and the mRNA expression
levels in intervertebral disc were detected via immunohistochemical staining while the expression levels of pro-
tein in blood were measured via ELISA. At last, the intragroup and intergroup differences in expressions were
analyzed through ¢ test, the value of independent indexes and their combined value with ESR and CRP in

and the correlations of the three indexes
Results: The mRNA of TGF-B1, Smad2
TGF-B1,
and negatively expressed in the con-

mRNA of TGF-B1 and Smad3

in group A was higher than that in the control group, and it in group B was lower than that in group A(P<

the diagnosis of spinal tuberculosis were analyzed by ROC curve,
with clinical data of patients were evaluated by curve regression.

and Smad3 in experimental group was higher than that of control group from the disc (P<0.05).
Smad2 and Smad3 were positively expressed in the experimental group,
trol group at the level of intervertebral disc protein. In the peripheral blood,
0.01), in group C it was lower than that in group B(P<0.05), but Smad2 had no difference within groups(P>
0.05). At the protein level, TGF-B1 in group A was higher than that in the control group(P<0.01), and it in
group B was lower than that in group A(P<0.01), and which was lower in group C than that in group B(P<
0.05), but Smad2 and Smad3 had no difference within groups(P>0.05). The AUC of TGF-B1 mRNA, TGF-B1
protein and Smad3 mRNA in blood alone and combined with ESR or CRP respectively were 0.7800, 0.8000,
0.8352, 0.8219, 0.8705, 0.8819, 0.7410, 0.7552 and 0.8000, the sensitivity were 93.33%, 73.33%, 86.67%,
70.00%, 90.00%, 80.00%, 46.67%, 46.67% and 80.00%, respectively, the specificity were 54.29%, 80.00%,
80.00%, 91.43%, 88.57%, 94.29%, 100.00%, 100.00% and 85.71%(P<0.01), respectively. The mRNA of
TGF-B1 and Smad3 had positive correlation(R*=0.8534, P<0.01), but it was not correlated with age, course of
disease, number of diseased vertebrae, ESR and CRP. Conclusions: The TGF-f1/Smads pathway participates
The detection of TGF-B1 and

Smad3 mRNA in peripheral blood and intervertebral disc tissue can be used to assist the diagnosis and effi-

the onset of spinal tuberculosis, and TGF-B1/Smad3 may play a major role.

cacy evaluation of spinal tuberculosis. The expression of TGF-B1 protein in peripheral blood is highly ex-
pressed and related to prognosis. It can be used as an index for the diagnosis and efficacy evaluation of
spinal tuberculosis, and it’s more valuable when combined with CRP.
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BE PR 4 B GEY)]l
G F/R .
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F GGACCAGTGGGGAACACTAC
TGF-B1
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F GATGCCTGTTGTTTGCCCAG
Smad?2
R TCTGCCAAAGTGACAGGTCC
F TGCTGGTGACTGGATAGCAG
Smad3
R GCTGCAAGGTGAAGATGTCA
F CAGGAGGCATTGCTGATGAT
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R GAAGGCTGGGGCTCATTT

x2 VURABREFE=/"ATENMET K ESR,CRP
(n=35,x+s)
Table 2 ESR and CRP of patients in the experi-

mental group at three different time points
fiskan AH B&H C4H

Index Group A Group B Group C
ESR(mm/h)  49.26x19.34  9.29+3.40%  8.66+3.80"%
CRP (mg/L) 29.92+22.65 1.78+0.68" 1.37+0.67"2

D5 A HHE P<0.01;2%4 B 4l HE P>0.05
Note: (DCompared with group A, P<0.01; @Compared with
group B, P>0.05
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Figure 1

a—c Comparison of mRNA expression levels of various indicators in intervertebral disc tissues

B2 AAFRTESME M T mRNA 235K T L (a TGF-B1;b

Figure 2

Comparison of mRNA expression levels of various indicators in peripheral blood(a TGF-B1; b Smad2; ¢ Smad3)
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Figure 3 Comparison of protein expression levels of various indicators in intervertebral disc tissues a, b TGF-B1 im-

munohistochemical staining of the control group and the experimental group (HE x200), the yellow arrow indicates the
TGF—-B1 positive expression cell in the experimental group ¢, d Smad2 immunohistochemical staining of the control
group and the experimental group(HE x200), the yellow arrow indicates the Smad2 positive expression cell in the experi-
mental group e, f Smad3 immunohistochemical staining of the control group and the experimental group(HE x200), the

yellow arrow indicates the Smad3 positive expression cell in the experimental group
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Figure 4 Comparison of protein expression levels of various indicators in peripheral blood Figure 5 ROC curve of
TGF-B1 and Smad3 in the diagnosis of STB in peripheral blood(a TGF-1 mRNA; b TGF-B1 protain; ¢ Smad3 mRNA)
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Figure 6 ROC curve of TGF-B1 and Smad3 combined with ESR and CRP in the diagnosis of STB in peripheral blood
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Table 3 Summary of the diagnostic value of various indicators of peripheral blood for STB

EEL AUC 95%CI P T (L TR (%) RSk (%)

Index Cutoff value Sensitivity Specificity
TGF-B1 mRNA 0.7800 0.660~0.873 <0.01 0.4762 93.33 54.29
TGF-B1 mRNA+ESR 0.8000 0.682~0.889 <0.01 0.5333 73.33 80.00
TGF-B1 mRNA+CRP 0.8352 0.723~0.916 <0.01 0.6667 86.67 80.00
TGF-B1 &1 TGF-B1 protein 0.8219 0.707~0.906 <0.01 0.6143 70.00 91.43
TGF-B1 # H+ESR/TGF-B1 protein+ESR 0.8705 0.764~0.941 <0.01 0.7587 90.00 88.57
TGF-B1 & H+CRP/TGF-B1 protein+CRP 0.8819 0.778~0.949 <0.01 0.7429 80.00 94.29
Smad3 mRNA 0.7410 0.617~0.842 <0.01 0.4667 46.67 100.00
Smad3 mRNA+ESR 0.7552 0.633~0.853 <0.01 0.4667 46.67 100.00
Smad3 mRNA+CRP 0.8000 0.682~0.889 <0.01 0.6571 80.00 85.71

Smad3 mRNA FiAKPRAFE T, 27540
BEG I FE L (P<0.01), HARJG 1451y kK
FHARE 6 MNMAMIEERLGIT¥E XL (P>
0.05), JF 4% I X B 1 R GKOK P, A 25 5
TGt 25 L (P>0.05), #W] TGF-B1.Smad3
mRNA JRA[E2 STB 97 8P f bk . R ROC

il 2k 9F — 4 70 Hr TGF-B1 .Smad3 mRNA 7£ STB
BESMNE MR BRI R, S5 R R
TGF-B1 mRNA A AUC 4y 0.7800, 4 #k Wi {E A4
0.4762 B}, FURAE N 93.33% , 45 F 1R 54.29% ;
Smad3 mRNA f§ AUC K 0.7410, 4 #% Wi {5
0.4667 B}, fUEM: N 46.67% , 5 54N 100.00%
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Figure 7

S5 W, TGF-B1 mRNA %} STB HA ¥ & 12
Wi (i, (H AR F P 2 . ESR F1 CRP J& 1744 STB
SRR R R T SO B B R e bR, AT
SR Z R BRI G 12 Wi s ] 2 — 25 2 B 1Y)
LW P IR AR TGF-B1 .Smad3 mRNA [A]
ESR.CRP #4700 ROC £k s, 454 i/ ik

a~f The correlation between TGF-B1 and STB patients’ clinical characteristics and Smad3

G2 WG se W] AR S 2 W R S R
H1 TGF-B1 mRNA B4 CRP /912 b fi 8 5 4f
AUC 2 0.8352, 4 # i (B~ 0.6667 B, BNy
86.67% , ¢ 51N 80.00% .,

M T E AR 55 A7 7F RNA [, FL%F mRNA
R 75 5 Wl B A2 0T L mRNA #6535 K AR A2
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B1 & FIIR AT E R STB I P 4845, #F TGF-
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