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Study on the therapeutic effects and mechanism of cryptotanshinone
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Abstract: This study systematically investigated the therapeutic effects of chemotherapy-induced mucositis
(CIM) by cryptotanshinone (CTS) in mice. CIM mice were prepared by intraperitoneal injection of 5-fluorouracil
(5-FU) and irinotecan for 4 days. A pseudo-sterile mouse model was established by intragastric administration of
mixed antibiotics (metronidazole, vancomycin, and penicillin). The body weight, disease activity index (DAI), and
defecation of mice were daily monitored. The animal welfare and experimental procedures followed the rules of
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the Animal Ethics Committee of the Institute of Materia Medica, Chinese Academy of Medical Sciences. We deter-
mined the contents of inflammatory factors, total cholesterol (TC), triglyceride (TG), and lipase activity in serum
or colonic mucosa of CIM mice. We also studied the composition and relative abundance of fecal flora. The correla-
tion of the relative abundance of fecal microbiota and environmental factors was further analyzed. CTS significantly
decreased DAI and reduced the content of interleukin 6 (IL-6), interleukin 11 (IL-11), myeloperoxidase (MPO), and
diamine oxidase (DAO) in the serum of CIM mice. CTS effectively increased the content of TG while reduced TC
and lipase activity in serum. Results showed the incidence of CIM in pseudoaseptic model group was significantly
reduced. Meanwhile, there was no significant difference in the contents of inflammatory factors and TG/TC ratio
between pseudoaseptic model group and normal control group. There was a significant difference in the diversity and
composition of fecal microbiota among groups. In addition, CTS restored the composition of fecal microbiota close
to normal and significantly increased the abundance of g_norank_f_Muribaculaceae. Especially, g_Ruminiclostridium
and g_norank_f_Muribaculaceae exhibited a significant positive correlation to TG but a negative correlation to
DAO, MPO, IL-6, lipase, and TC. Cryptotanshinone significantly increased the abundance of g_norank_f_Muribac-
ulaceae and g_ruminococcaceae_UCG-014 in fecal microbiota of CIM mice. In conclusion, we reported CTS
effectively alleviated intestinal mucositis in mice induced by 5-fluorouracil and irinotecan by regulating fecal
microbiota, inflammatory factors, and serum lipid.
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Figure 1  Effects of cryptotanshinone (CTS) on perianal coloration, body weight, and disease activity index (DAI) in chemotherapy in-
duced colitis (CIM) mice (NC: Normal control group; M: Model group; GM: Pseudo-sterile model; CTS: CTS treated group). A: Effect of
CTS on perianal coloration in CIM mice; B: Effect of CTS on body weight of CIM mice; C: Effect of CTS on DAl in CIM mice. n =8, x =
standard error of mean (SEM). #P<0.05, #P<0.01, #*P<0.001 vs NC; "P<0.05, ""P<0.001 vs M
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Figure 2 Effect of CTS on histopathologic changes in CIM mice. A: Representative H&E (hematoxylin and eosin)-stained pictures of
colon sections; B: Histopathological scores in each group. n =5, x # SEM. ##*P<0.001 vs NC; "P<0.01, "“P<0.001 vs M
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Table 1 Effects of CTS on inflammatory factors in the serum of CIM mice. DAO: Diamine oxidase; MPO: Myeloperoxidase; IL-6: Inter-
leukin 6; TNFa: Tumor necrosis factor alpha; IL-11: Interleukin 11. n = 5, X # SEM. #P<0.05 vs NC; "P<0.05, “P<0.01 vs M

Group DAO/pg-mL* MPO/pg-mL* IL-6/pg-mL! TNFa/pg-mL* IL-11/pg-mL™!
NC 267.43 £36.72 144.15 + 1.53 70.56 * 23.25 35.63 £ 2.64 126.46 + 5.69
M 804.13 £ 56.95% 409.64 + 8.07% 660.17 + 134.49% 58.48 +7.13* 155.29 + 27.95
CTS 466.73 £ 20.39" 242.35 + 1.58" 238.06 + 35.41" 55.53 + 8.87 140.75 £ 9.95
GM 283.73 £ 22.76™ 152.31 + 3.24™ 93.51 +5.37" 35.95 + 5.65" 132,16 + 12.19

Table 2  Effects of CTS on inflammatory factors in colon tissue
of CIM mice. n = 5, x £ SEM. *P<0.05 vs NC, "P<0.05 vs M

Group IL-11/ng-mg* DAO/ng-mg*
NC 2606.56 + 819.46 792.72 +41.34
M 6169.97 + 1643.19* 1363.91 + 333.57%
CTS 7651.58 * 626.14 647.89 + 133.47"
A B _
o =
2 E
E
e 2
NC M GM CTS
¢ ™ D
8
i~
e
g

NC M

GM CTS NC M GM CTS

Figure 3 Effects of CTS on TG, TC, TG/TC, and lipase activity
in the serum of CIM mice. A: Effect of CTS on TG in serum; B:
Effect of CTS on TC in serum; C: Effect of CTS on the ratio of TG
to TC in serum; D: Effect of CTS on lipase activity in serum. n =5,
X = SEM. #P<0.05, #P<0.01, **P<0.001 vs NC; "P<0.05, ""P<0.01,
""P<0.001 vs M. TG: Triglyceride; TC: Total cholesterol
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Figure 4 Effect of CTS on the species composition of fecal microbiota in CIM mice. A: Difference tests on «a diversity in sobs index

among NC, M, and GM group; B: PCoA analysis for  diversity among NC, M, and GM group; C: « diversity analysis among NC, M, and

CTS group; D: PCoA analysis among NC, M, and CTS group; E: Species composition of fecal microbiota in phylum level among NC, M,

and CTS group; F: Species composition of fecal microbiota in genus level among NC, M, and CTS group. n = 5, X + SEM. *#P<0.01 vs NC;

"P<0.01 vs M. OTU: Operational taxonomic units; PCoA: Principal co-ordinates analysis
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K, M5 TC K JaWikg 2 IEAHK) R ERS. B
Z i 4k #E 41 g_norank_f_Muribaculaceae 1 g_Rumino-
coccaceae_UCG-014 = i & 2 14 fin; g_Clostridium_
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Figure 5 Effect of CTS on species differences in fecal microbiota in CIM mice. A: Cladogram of LEfSe (linear discriminate analysis size

effect) among groups; B: LEfSe bar of LDA (linear discriminant analysis) among groups
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