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Herbal cake-separated moxibustion alleviates renal interstitial fibrosis by modulating Bcl-2/

Bax/Caspase-3 signaling pathway

Chen Xin, Fang Yangbin, Li Li, Cai Luoyang, Chen Tianyu, Zuo Zheng" (Yunnan University of Chinese Medicine, Kunming
650500, China)

[ABSTRACT] Objective To investigate the regulatory effect of herbal cake-separated moxibustion on the Bax/
Bcl-2/Caspase-3 signaling pathway in rats with renal interstitial fibrosis (RIF), so as to elucidate its potential mechanism
in the treatment of chronic kidney disease (CKD). Methods Male SD rats were randomly divided into four groups:
sham-operation, RIF model, medication (Valsartan) , and herbal cake-separated moxibustion (moxibustion) , with 6
rats in each group. The RIF model was established by unilateral ureteral obstruction (UUO). In the moxibustion group,
herbal cake-separated moxibustion was applied to bilateral “Pishu” (BL20) , “Shenshu” (BL23) and “Guanyuan”
(CV4) , with three moxa-cones for each acupoint, once daily, 7 days a week for 4 consecutive weeks. During the
experiment, the rats’ body weight changes were recorded, and after the intervention, the renal index (the obstructed
kidney wet weight/body weight X % ) was calculated, and the contents of 24-hour urine total protein (24 h-UTP), serum
creatinine (Scr) and blood urea nitrogen (BUN) were measured using a fully automatic biochemical analyzer. HE and

Masson’ s trichrome staining were used to observe the histopathological changes in the renal tissue.
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Immunohistochemistry staining was used to detect the immunoactivity of a-smooth muscle actin (a-SMA) in the renal
tissue. RT-gPCR and western blot were separately employed to analyze the mRNA and protein expression levels of
renal Bcl-2, Bax, Caspase-3 and a-SMA. Results Compared with the sham-operation group, rats in the model group
exhibited a significant increase in the levels of renal index, 24 h-UTP, Scr, BUN, collagen volume fraction (CVF),
a-SMA immunoactivity, and expression levels of Bax, caspase-3 and a-SMA mRNAs and proteins (P<0.01), and a
striking downregulation of Bcl-2 mRNA and protein and ratio of Bcl-2/Bax (P<0.01). Histological analysis via H.E. and
Masson’s staining revealed severe renal tissue damage, marked inflammatory cell infiltration, and substantial interstitial
collagen deposition. Compared with the model group, the rats of both moxibustion and medication groups exhibited a
marked reduction in the levels of renal index, 24 h-UTP, Scr, BUN, CVF, a-SMA immunoactivity, and expression
levels of Bax, caspase-3 and a-SMA mRNAs and proteins levels (P<0.05, P<0.01), and a considerable upregulation
of Bcl-2 mRNA and protein and the ratio of Bcl-2/Bax (P<0.01). The histopathological analysis showed an improvement
of the glomerular and tubular structures and a reduction of inflammatory infiltration and collagen fiber deposition in renal
tissues of both moxibustion and medication groups. Conclusion Herbal cake-separated moxibustion can effectively
improve the renal function and attenuate renal interstitial fibrosis in CKD model rats, which may be associated with its
function in modulating the Bax/Bcl-2/Caspase-3 signaling pathway.

[KEYWORDS] Herbal cake-separated moxibustion; Renal interstitial fibrosis; Renal function; Bax/Bcl-2/Caspase-
3 signaling pathway
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Fig. 1 Comparison of body weight and renal index among different groups of rats(z+s,6 mice/group)
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Fig.3 Comparison of renal tissue pathological states of rats in the 4 groups(x+s, 6 rats/group)
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Fig.4 Comparison of a-SMA protein expression in renal tissues of rats in the 4 groups(z+s, 6 rats/group)
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Fig.5 Comparison of Bcl-2, Bax, Caspase-3, and a-SMA mRNA expression in renal tissues of rats in the 4 groups

(x+s,6 rats/group)
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Fig. 6 Comparison of Bel-2, Bax, Caspase-3, and a-SMA protein expression in renal tissues of rats in the 4 groups

(Z+s,6 mice/group)
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