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Abstract: At present, the research of Moutan cortex carbonisata (MCC) mainly focuses on the changes of
chemical composition before and after charcoal production, and there is a lack of material basic research directly
related to the efficacy at home and abroad. In this study, Moutan cortex, as a precursor, and was calcined to MCC
at high temperature. The Moutan cortex carbonisata nano-components (MCC-NCs) were extracted and separated
from MCC to explore its cooling-blood and hemostatic effects. In the experiment, the MCC was calcined at a high
temperature in a muffle furnace (350 °C, 1 h), and then MCC-NCs were extracted for MCC, and characterized by
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transmission electron microscopy and UV-vis absorption spectroscopy, fluorescence spectroscopy, Fourier
transform infrared spectroscopy and X-ray photoelectron spectroscopy. In addition, the study evaluated the blood-
cooling and hemostatic effects of MCC-NCs. The results showed that MCC-NCs have a size distribution of
0.80-2.8 nm, a lattice spacing of 0.26 nm. MCC-NCs are mainly composed of C, O and N elements and have
abundant surface functional groups such as OH, C=0, C-N and C=C. The fluorescence yield of MCC-NCs was
7.18%. The experiments complied with the Animal Ethics Committee of Beijing University of Chinese Medicine.
The result indicated that pretreatment MCC-NCs can significantly (P < 0.05) reduce the high, medium, and low
viscosity of whole blood and plasma viscosity, and reduce hematocrit, red blood cell distribution width, hemoglobin
and red blood cell level. In addition, MCC-NCs significantly reduced the levels of activated partial thromboplastin
time, thrombin time and fibrinogen (P < 0.05). The pathological examination results showed that MCC-NCs
can significantly reduce lung tissue damage, reduce bleeding and inflammatory cell infiltration. At the same time,
it can also significantly reduce the symptoms of gastric mucosal bleeding. In conclusion, the results indicated that
MCC-NCs has significantly the effect of blood cooling and hemostasis, and its hemostatic effect is mainly related
to the activation of endogenous coagulation pathway or fibrinogen system, which provided a novel strategy for
exploring the material basis of traditional Chinese medicine for hemostasis.
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Figure 1 Illustration of the formation process of nano-components from Moutan cortex (MC) by high temperature calcinations
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Figure 2 Morphological characterization of Moutan cortex carbonisata nano-components (MCC-NCs). A: Transmission electron microscopy
(TEM) images of MCC-NCs displaying ultra-small particles; B: TEM size distribution of MCC-NCs; C: High-resolution TEM image of
MCC-NCs; D: UV-vis spectrum of MCC-NCs; E: Excitation and emission fluorescence spectra; F: Fourier transform infrared spectroscopy
(FTIR) spectra of MCC-NCs
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Figure 3  X-ray photoelectron spectroscopy (XPS) survey spectrum of MCC-NCs (A). XPS spectrum of C1s region (B), O1s region (C),

and N1s region (D)
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Figure 4 Whole blood viscosity (A). Blood plasma viscosity (B). 1, 5, 30, 200: Whole blood viscosity low cut (1, 5 s), medium cut (30 s)
and high cut (200 s); Positive: Yunnan Baiyao powder; H: High dose of MCC-NCs groups (1.25 g-kg™); M: Medium dose of MCC-NCs
groups (0.63 k-kg™); L: Low of MCC-NCs groups (0.31 g-kg™). n = 10, x + 5. *P < 0.05, *P < 0.01 vs blank group; P < 0.05, "P < 0.01 vs

model group
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Figure 5 Blood parameters. A: Hematocrit (HCT); B: Red blood cell distribution width (RDW); C: Hemoglobin (Hb); D: Red blood cell
(RBC).n =10, x +s."P < 0.05, P < 0.01 vs blank group; "P < 0.05 vs model group
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Figure 6 Effects on coagulation parameters. A: Activated partial thromboplastin time (APTT); B: Thrombin time (TT); C: Prothrombin
time (PT); D: Fibrinogen (FIB). n = 10, x + s. “P < 0.05, *P < 0.01 vs blank group; P < 0.05, “P < 0.01 vs model group
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1) SR

fEH Tmk: 2 U8 7 5 S B 5 9t g5 B A
EBES, ARXE &S 5900y 5EPERE, OF
IR AL A AT 55 2 5 S 06 ST e AN e SR 45 FLER AN
BRAATTSLIG LT IR OB O BE &3R8 Sk S s e
B RS SCE A

FIEMIE: FTA VE 387 RIFE R R 2R .
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