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M, 5 20210112), 4i: MHE . &7 09
MmgE. Tk, BB, K. LiiF. R%
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1 SHKRREPFHSRFABIE (CVF) L
Table I Collagen Volume Fraction (CVF) of ligamentum

flavum in each group (%, x+s)
20 541 A CVF
IEHH 6 17.13%1.55
REARIZH 6 39. 06+4. 03 *
[GREpogieeat] 6 40. 07+4.09 "
PR R 41 6 24.95+2.71"
ET A ILLH 6 32.6623.71% "

e oa) HIEW4IIE, P<0.01; b) HSEBALE; P<
0.05; c) SR LE, P<0.05,
2.2 BAKXAIEMEF P INOS, TNF-a, F4/80F=
TGF-B, % & & ik Hdk

El27R, IEHAHNE T AWEE]INOS, TNF-a.
F4/80 FlI TGF-B, 4K 14 3A 5 AR AU ZH F PR HR 24 1
e FMEEE]INOS, TNF-o, F4/80 Fll TGF-B, &

Yoaog e

g

e BIP G RIRL 4 CREF ), et (LLAEFRLIHE).
1 AAKRIEME D H LRI =R (Masson Je (5, x400)
Figure 1  Histopathology of lumbar ligamentum flavum in rats in each group (Masson, x400)
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Figure 2 Immunohistochemical staining results of iNOS, TNF-a, F4/80 and TGF-B, in the ligamentum flavum of

rats in each group (immunohistochemical staining, %400)
R2 HEAKRREPWHLFINOS, TNF-o, F4/80 FI TGF-B, 2 H K i

Table 2 Comparison of iNOS, TNF-a, F4/80 and TGF-B1 protein levels in ligamentum flavum tissue of rats in each group
(IOD/Area, x+s)

ikl U iNOS TNF-a F4/80 TGF-B,
EH 4 6 0.01140. 0018 0. 0029+0. 0006 0. 0024+0. 0009 0.011920. 0012
PR 6 0. 021120. 0015 0. 047120. 0017 0. 040120. 0029 0. 0510+0. 0051
B R 2 6 0. 0220+0. 0013 0. 0469+0. 0011 0. 0411+0. 0021 0. 0519+0. 0067
FF P T R 21 6 0. 0091:0. 0003" 0. 00090. 0002" 0. 0074+0. 0003 *’ 0. 0094+0. 0008 *’
AT RN ALL 6 0.0414+0. 0201 " 0.0201+0. 0013 " 0.0256+0. 0311 " ) 0. 0400+0. 0107 " )

H: iNOS, BSE A LA ST ; TNF-o, EIRFEH T o; F4/80, /NEAE N FREABRBERREIEREZR; TCF-B1: HfbA: KT BI1.,
a) HIEW4IE, P<0.01; b) SHMYIE, P<0.01; ¢) SHAMEXFRALE, P<0.01,
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Figure 3  Colocalization analysis of F4/80 and TGF-B1 double-immunofluorescence in ligamentum flavum of rats in each group (x400)
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Effect of Shujin Jianyao Pills (#F/i{#/% ) on M1/M2 Polarization of Macrophages in Ligamentum Flavum
of Lumbar Ligamentum Flavum Fibrosis Model Rats
FENG Peng', GAO Chunyu', LI Luguang', LI Jianguo', GAO Jinghua', LIU Haiying’
1. Wangjing Hospital, China Academy of Chinese Medical Sciences, Beijing, 100020; 2. Guangzhou Baiyunshan Chenliji Phar-
maceutical Factory Co. , Ltd
ABSTRACT Objective To explore the effect of Shwjin Jianyao Pills (47 L) on fibrosis of lumbar ligamen-
tum flavum and the possible mechanism. Methods Thirty SD rats were randomly divided into normal group, model
group, negative control group, positive control group and Shujin Jianyao Pills group, with six rats in each group.
Lumbar instability injury method was used to establish rat models of ligamentum flavum fibrosis in all groups except
the normal group. Seventy-two hours after the modeling, the Shujin Jianyao Pills group was given 1.5 g-keg™'+d™ of
Shujin Jianyao Pills by intragastric administration, while the other groups were given 30 ml/kg"'*d™" of normal saline
by intragastric administration, once a day for 8 weeks. Besides, in the negative control group and the positive control
group, PBS liposomes (5 mg/ml, 0.5 ml) and clophosphate liposomes (5 mg/ml, 0.5 ml) were subcutaneously in-
jected into the original incision respectively at once, 2 weeks, 4 weeks and 6 weeks after the modeling. The rat liga-
mentum flavum was evaluated histologically by Masson staining, and the collagen volume fraction (CVF) was calculated.
Immunohistochemical staining was used to detect inducible nitric oxide synthase (iNOS), tumor necrosis factor-alpha
(TNF-a) , mouse growth factor-like phantom-containing mucus-like hormone-like receptor (F4/80) and transforming
growth factor 8, (TGF-B,) protein expression in ligamentum flavum. The expressions of F4/80 and TGF-B,, the markers
of M2 macrophages in the ligamentum flavum, were detected by immunofluorescence double labeling. Results
Compared to those in the normal group, the Masson staining of the model group, the negative control group and the
Shujin Jianyao Pills group showed elastic fiber breakage and collagen accumulation, and the CVF, as well as the ex-
pression of iNOS, TNF-a, F4/80 and TGF-B, in the lumbar ligamentum flavum increased significantly (P<<0.01).
Compared to those in the model group, the collagen fibers in the positive control group and Shwjin Jianyao Pills were
reduced, while the cross-linking of collagen fibers and elastic fibers was loose, and the CVF was significantly re-
duced; the expressions of iINOS, TNF-a, F4/80 and TGF-f3, in the lumbar ligamentum flavum were significantly re-
duced in the positive control group; the expression of iNOS in the Shujin Jianyao Pills group significantly increased,
while TNF-a, F4/80 and TGF-B, expressions decreased (P<<0. 05 or P<<0.01). Compared to those in the positive
control group, the Shujin Jianyao Pills group had more collagen fibers, significantly increased CVF, and significantly
increased expressions of iNOS, TNF-«, F4/80 and TGF-B, in the lumbar ligamentum flavum (P<<0.05 or P<<
0.01). Immunofluorescence results showed that there was no expression of F4/80 and TGF-B, in the normal group and
the positive control group. In the model group, F4/80 and TGF-f3, were massively expressed and co-localized. The ex-
pression of F4/80 was higher in the Shujin Jianyao Pills group, but the expression of TGF-3, was less. Conclusion
Shujin Jianyao Pills can inhibit the progression of fibrosis of ligamentum flavum in rats, affect the M1/M2 polarization
balance of macrophages in the fibrotic ligamentum flavum, shift the polarization to the M1, and inhibit M2 macro-
phage paracrine fibrosis key factor TGF-3,, thereby playing an anti-fibrosis role in the ligamentum flavum.
Keywords  hypertrophy of ligamentum flavum; fibrosis of ligamentum flavum; lumbar; macrophage polarization;
Shujin Jianyao Pills (FFiiE L)
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