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Effects of moxibustion on the normalization time window of tumor
vessel in rats with gastric cancer

LI Xiuxiu, LIU Can, XIE Tianle, WU Yudi, TAN Shenwei, TAN Jing*, CHANG Xiaorong*
School of Acupuncture—Moxibustion, Tuina and Rehabilitation, Hunan University of Chinese Medicine, Changsha,
Hunan 410208, China

(Abstract] Objective To observe the promotive effects and dynamic patterns of moxibustion on the normalization of tumor
blood vessels in rats with gastric cancer (GC), and to provide a novel reference for moxibustion as a complementary therapy for
gastric cancer. Methods A GC rat model was established via gastric transplantation of Walker-256 tumor fragments. The study was
conducted in two phases. Phase I: Twenty—four rats with successful modeling were randomized into the model group, moxibustion

group, and bevacizumab groups (n=8 per group). The model group received no intervention. The moxibustion group received
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suspended moxibustion at two alternating sets of acupoints [Zhongwan (CV 12), Guanyuan (CV 4), Zusanli (ST 36); Pishu (BL 20),
Weishu (BL 21)] for 20 min once daily for 21 consecutive days. The bevacizumab group received tail vein injections of bevacizumab
(5 mgkg) every 4 days for a total of 5 times within 21 days. During this period, survival status and adverse reactions of rats were
observed. Oxygen saturation (SO, within the tumor was monitored every two days using photoacoustic imaging to identify three time
points: the onset (., peak (), and end (. of the vascular normalization window. Phase II: the 140 successful modeled rats were
divided into model group, moxibustion group, and bevacizumab group. Each group was further subdivided into it fpuo and t.q
subgroups (n=14 per subgroup). The modeling and intervention methods were the same as those in the first phase. Rats in each
group were sacrificed at the corresponding time points for sample collection. The morphology of vascular endothelial cells in tumor
tissues, the changes of platelet endothelial cell adhesion molecule-1 (CD31) and a—smooth muscle actin (@—SMA) were observed by
transmission electron microscopy and immunofluorescence. Meanwhile, Evans blue staining was used to observe the changes of
vascular permeation function in tumor tissues. Results During the treatment period, two rats in moxibustion group had accidental
skin burns, while three rats in bevacizumab group had epistaxis and gingival bleeding, and one had intestinal bleeding, and one
had hemiplegia of the left hind limb. In terms of survival status, at 15-21 days of intervention, survival scores in both the
moxibustion group and bevacizumab groups were significantly higher than those in the model group (P<005), and moxibustion group
outperformed the bevacizumab group (P<0.05). Photoacoustic imaging showed that the normalization window for moxibustion group
lasted 7 days (day 13-19; t4.=13 d, t,u=17 d, =19 d), while the bevacizumab group lasted 5 days (day 13-17; t,,=13 d, t,.=15 d,
tem=17 d). The SO, level at ., (17 d) was significantly higher in moxibustion group than in the bevacizumab group (P<0.01). Compared
with the model group, there was no statistically significant difference in each index at tstart between the moxibustion and
bevacizumab groups (P>0.05). At ty. and t.4 both interventions improved endothelial morphology and basement membrane integrity,
decreased CD31 expression and Evans blue concentration (P<0.01), and increased a—SMA expression (P<0.05, P<0.01) compared to
model group. Compared with the bevacizumab group, moxibustion group showed slightly lower a—SMA expression and slightly
higher CD31 expression and Evans blue concentration, though these differences were not statistically significant (P >0.05).
Conclusion Both moxibustion and bevacizumab treatment effectively promote tumor vascular normalization in rats with GC. While
the two interventions show no significant difference in improving vascular structure and function, moxibustion induces a longer
normalization window and provides superior benefits in improving survival status.

(Keywords] gastric cancer; moxibustion; bevacizumab; tumor vascular normalization; time window; tumor microenvironment
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