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Abstract: Objective  Nano-components were discovered from Vaccaria Semen Carbonisatum (VSC) and explored their
hepatoprotective effect on alcoholic liver injury in mice. Methods The VSC was calcinated by muffle furnace at a high temperature.
By filtration, extraction and dialysis of the decoction, a new water-soluble substance was obtained and named as VSC nano-components
(VSC-NCs). The VSC-NCs were characterized by using transmission electron microscopy (TEM), UV-Vis spectroscopy (UV-Vis),
Fourier transform infrared spectroscopy (FT-IR), fluorescence spectroscopy, X-are ray photoelectron spectroscopy (XPS) and other

instruments and methods. According to the alcoholic liver injury model, performing hematoxylin-eosin (HE) staining on the liver and
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measuring alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), total bile acid (TBA) and
the levels of superoxide dismutase (SOD), malondialdehyde (MDA) in liver homogenate are to evaluate protective effect on liver injury
of VSC-NCs. Results Characterization results showed that VSC-NCs were spherical, uniformly distributed in particle size between
1.20—5.10 nm, with a lattice spacing of 0.23 nm. The VSC-NCs were mainly composed by C, N, O and the surface contained carbonyl
and hydroxyl groups. The animal experiment results showed that VSC-NCs significantly reduced the content of ALT, AST, TBA and
ALP in mice with alcohol-induced liver injury, and significantly increased the level of SOD and reduced the level of MDA. The results
indicated that VSC-NCs can improve the body’s ability to scavenge oxygen free radicals and reduce the production of lipid peroxides,
thereby protecting liver cells. Conclusion The VSC-NCs were discovered from Vaccaria Semen Carbonisatum for the first time and
proved that they have a significant protective effect on liver damage caused by alcohol. This not only shows that VSC-NCs can be used

as a potential drug for the treatment of alcoholic liver injury, but also provides a new way of thinking for the qualitative basis of

traditional Chinese medicine in research.

Key words: JVaccaria Semen Carbonisatum; nano-components; alcoholic liver injury; hepatoprotective effect; alanine
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Fig. 3 Staining results of liver tissue of mice in each group of VSC-NCs (x 400)
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# 1 VSC-NCs 3B MATIRG/NRIE ALT. AST. ALP. TBA JKFHEM (XL+s,n=6)
Table 1 Effects on ALT, AST, ALP and TBA levels in serum of mice with ethanol-induced liver injury (X = s, n = 6)

il & /(mgkg™") ALT/(U-L™") AST/(U-L ™ ALP/(U-L™ TBA/(U-L™)
Hof 1 - 21.67+2.8 104.68+6.83 170.70+12.28 2.1540.29
it - 49.00+3.9% 123.52+6.83% 212.07£28.97# 4.924+0.66"
RHEZ 150 36.83+4.92" 108.82+5.71"" 183.451+26.86" 2.38+0.45™
VSC-NCs 5.00 35.50+5.68" 105.73+13.23" 179.77£25.12 3.23+0.74™

2.50 35.40+2.07 104.02+£9.85" 145.67+£20.37" 2224036
1.25 40.33+3.56™ 107.15£9.47" 165.13£18.18" 2.38+0.23"

XA #P<0.01; SEAALE: "P<0.05

“P<0.01, &2

#P <0.01 vs control group; "P<0.05 **P<0.01 vs model group, same as table 2

T 21 d JE R /N BRI ALT. AST. ALP. TBA
SEMREENTE (P<0.01), RIS VEG
/N AR R S . SR INERAR L, BHPEZ
A VSC-NCs 1+ H K57 2 4 B . 35 1R (1 B A1
RN RS R ALT. AST. TBA 7K°F (P<<0.01);
FHPEZ5ZH A VSC-NCs 55+ . RS =X ALP /K
RIS A —E MEH, ZRBEARIEE X
(P<<0.05. 0.01). £iREH], VSC-NCs BEW IR
WG, AR ER, Hdd#)
B EUT
244 PrEMOKFREETE BTEUHZAHZL, H 0.9%
AN e, AR TREK S, BT 10mL 1)
BUDEH, NN 9 1% 0.9%F A aiE R (T4 45 &
5 0.9%4 B EKEBARL N 109, HARNIAT
T, B0 (3000 t/min, 15min), B IS, %R
FIE VLI E AT 2128 SOD MR &R, 4
THSEIS U b S ie g5

S TR PR 1 P393 O A R e 1 2 AL
Z—, EH—SE SOD P EE KK RKE
#r VSC-NCs PrafLAE 1. S 4LT4 4% SOD Al
TEEKCPRI IR 2 B, SXTHRAAE L, B
H/NRAFH LR SOD /KA B HERFR (P<
0.0, WoHEEMBET G (P<0.01); 5
RIZHAIEL, VSC-NCs i« oo ARFEA . P24
4R 237 SOD 7K-F#l 2 EEFH = (P<0.01), A
B R EMRIK (P<<0.01), Z5HEH, VSC-
NCs i 52 25t b 52 w2 09 4% 1 B 453 493 /0 BB
SOD /KF, BERN I &, RAMRDHIEN
A
245 SiitJrik R SPSS 20.0 Giit#AE T
JIr SEER R DA X £ s Rox, it # B R J7 2
SHT. B Z ANOVA Z3 87 7732 T S 50 4004 i A

3 2 VSC-NCs B MR 5 RATBE SOD Fm —#
KEHEND (X£5S,n=06)

Table 2 Effects on SOD and malonic dialdehyde levels in
liver tissue of mice with ethanol-induced liver injury (Xt s,
n=20)

i3 &/ SOD/ (TS

(mg-kg™) (Umg™) (nmol-mg™")

xif HR - 407.39430.46 1.27+0.33
gt - 172.17+15.09%  11.24+0.60*
FA M2 150 335.61+14.61"  2.30+0.35™
DSC-NCs 500 2492443115 9.574021"
250 312.91%3479" 4124024
125 3002413078  7.094+0.48"

B, [FIW 77 2255, iR 2z 5 0WEH LSD ik
it
3 g

TEABATE N —Ffegih s, AHEEATINAH
P, BARH 7t 32 B S UG AE Y B & AR 3
B 55N TR AR E T R B LRSI A= i
P o BHIE 53R IR AR RT R i 1A —
JE S B0, [EIN O TGRRL T RT . Gitx A 0iE
PR FZM 51 S 7 IR AR B7-38, i 2 9% 2Y
DRI H A1) 28 VAN, HoRi AR RS RO g [ A AS TR,
W FECAEYNETER 2R, s ko ) 2 gl
SKBURIAMY AT DA R i A 28 123, i mT LERSP
S Wy e B 3 B S B A

ARSI NG R I FE R, EIRMNEARIT
R ORIy, I 8 SRR M A 4 (A
RUSRVFAN VSC-NCs SRS M 4 4 (1 R34 E
it TEM %58 N VSC-NCs. &AM G A kit
SRR VSC-NCs BRI, QY 7 2.08%, FT-
IR F1 XPS 7Rk VSC-NCs RIFLEEH C. 0. N3



FES 2021FE11 8 B52% B 228 Chinese Traditional and Herbal Drugs 2021 November Vol. 52 No. 22

* 6831«
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AR S, A2 H BT 5 I Dhse A= fLfebr - ALT
F AT RSN, AST A7 T I 40 2k
KRN, MATAIRER . 20 E B T g e, 1
i ALT 3T, AST SEPERY G141, Sagof IR
B, REWRER VSC-NCs T-THAEW 35 FEA% /N B
L% ALT F1 AST [)7KF-(P<<0.05), F#Eill VSC-NCs
R85 3D JFF44H i DA B2 S A M 2 R AR TR B, k52 48
b0 FEE P 3 38 1R A6 L3S ALT AT AST &8/, MM
R FAHML . ALP ZRRVHIRAR ) B B 4e by, MRV
(1) A B ERCHE H FRR Bf 2 450 47 4R 430, R Aty JHF 4
Bift e Em R . AR ERIKE T T gt ALP &
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YT A A= 97 A B R RS U N AT 5| AR R PR A
05, AR A IR R R S, R
BTSSR PUE LR T R IE, AR
HF ALY R T 36 o e IR 2 R A 1 R PR T e 7 A L R
T T S L A T ) S A0, T P I LA
PR AE RV R FRPIR S R INEE, S A R4
J2 JHF A RS AR ) B B B AR A IR T 4T AR A 45
FRBL, TEWFESE S EIMET ALP fil TBA & &
SN, WS 2 R ALP 1 TBA K& &5
FBRAK, HENEPRE 53 N 40 32 45008 Bl A IE
THIAR PAEIT 451473, VSC-NCs A g8 i i 48 4k N i
PR3 T 200 it AT Ol 8 L A AR T 3 3 ) FEF 447 o

JHWE A 1 F LR e —, A
LR PR AR EE PR, AL RIEUK 3R, SOD
(T FERE N, 38 AR R I AL, SRR 518). SOD
T B RS R T AUVARTERR A H AR AR, N
i & A AR R PO A bR A, R AR T
ALY, RelAIEE IR LR N B 52 48 E B BB ™
HIRR, HE RECRE S EWRIE T 46T
J&i s FFHZRH SOD KT T EEAKCFRRAR, 4
TR REBEAG, R AR AR . AR LR 254

/N SOD & 1R 5w, 1 P =l 7K1 5
FNF%, URH VSC-NCs B Pia b Mg 1F F e
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