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Abstract:Objective To explore the in vitro inhibitory effect of Brazilian hematoxylin on Methicillin-Sen-
sitive Staphylococcus Aureus (MSSA) and its mechanism. Methods The clinically isolated Staphylococcus
aureus, which were identified as MSSA by the VITEK 2 Compact automatic microbial analyzer were collected,
and the minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of Brazilian
hematoxylin were determined by the double dilution method and the plate method;the growth curve method
was used to observe the effect of Brazilian hematoxylin on its growth;oil microscope was used to observe the
effect of Brazilian hematoxylin on its morphological ; SDS-PAGE protein electrophoresis Technology was used
to determine the influence of Brazilian hematoxylin on MSSA soluble protein; UV spectrophotometer was used
to measure the expression level of extravasation of DNA and RNA and other macromolecular substances;the
size of the hemolytic ring produced by MSSA was measured to reflect the effect of the drug on the secretion of
a-hemolysin;the MSSA biofilm model was established and the number of viable bacteria in the biofilm was
calculated to reflect the effect of the drug on the MSSA biofilm. Results The MIC of Brazilian hematoxylin
for MSSA is 65 pg/mL.and the MBC is 130 pg/mL;the growth curve shows that the greater the concentra-
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tion of Brazilian hematoxylin,the stronger the inhibitory effect on MSSA ;the morphological changes under the
microscope showed that with the increase of drug concentration, the inhibitory effect was enhanced, which
showed that the number of bacteria decreased and interfered with the aggregation of bacteria during reproduc-
tion; SDS-PAGE protein electrophoresis results showed that the higher the drug concentration, the stronger
the inhibitory effect on the formation of MSSA soluble protein;Brazilian hematoxylin had a significant effect
on the extravasation of MSSA DNA and RNA (P <C0. 05),the higher the drug concentration, the greater the
extravasation;the diameter of the hemolytic ring also decreasea with the increase of the drug concentration;
the number of viable bacteria in the MSSA biofilm also decreased with the increase of the drug concentration.
Conclusion Brazilian hematoxylin has an excellent inhibitory effect on MSSA and is concentration-dependent.
It may kill MSSA by reducing the formation of its soluble protein,changing the permeability of cell membrane
and affecting the activity of MSSA a-Hemolysin activity. The drug may exert an inhibitory effect by destro-

ying the biofilm and reducing the survival number of MSSA in the biofilm.
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Wizt RS MH BIE A O M T i S A g Rk
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1.2.2 BWE & PREUM AR B 5% 24 h R ERA
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(MBCO) R A5 Bk s MIC . U 45 47 /9 = Fh
AN TR M BE B TR I, 45 % = A4 B E 8 A K ik
oy 1~8 %, BTRHEANLETMA 0.5 mL R
ORI SEESAMMA 0.5 mL A 1 128 25,1
~6 IR EMLHmB.H 7 S MA 0.5 mL 1 ¢
128 M5 0.5 mL WAHIE N FHPEXTIRAL. 1~6 5
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0.130.,0.065,0.033,0.016,0.008,0. 004 mg/mL, %
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A IR 0.5 mL (Y BRAE N B X IR, T
W FRAE T 37 CHEIREEFE 24 h, HWUR KR 3705 19 3R
20 gL SR RIZR H Ah 2 i ML 35 3R 24 h, ISR R A A
KAF O .
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AW E 3 A, WM E SN 1/2 MIC, 2 MIC, 4
MIC, £ In A 3 mL b3 R W, i 25 M Wk B2 ol 1/4
MIC.1 MIC.2 MIC; F i — iR M A 3 mL W7 Al
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1.2.10 P PEIR AR ZXF MSSA PR MR 520 4%
B 0.5 22 Gk B MSSA W& 0.5 mL, il A 0.5 mL
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Jow PBS B &, o &4k %875 10 min, 45 15K
TR GV A B AR K HEA T H B (R R A R 10%) . B S
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2.5 EPHIRAREXT MSSA alEEE A HH
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o
= |
- - -
63— - & B -
48— -
~—w 8 B -
25— . .-
r ad
. x g
17— ¥ i -
4

R i

M A Marker;lane 1 A B PEXT I8 ;lane 2 24 1/4 MIC;lane 3 4
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ANEH T EPE R R R H T MSSA Y o ¥ Il R 43
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HL S > B VG 95 R 2R 0 F 90 4 L B0 S K
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MSSA W] M8 TR B BCAE MSSA 4 i A 1) Fo e
P 3 P S5 B DNA F1 RNA 28 K 2 79 5 11 4b
B MSSA o~ Il F Y6 1 45 3% 18 ok & 95 90 i AR
. [RS8 MSSA B B 24 i A= 1 B ), B2 P8 5 R
RABEAE— & PR R b AT W A= W 1 5 B O 3 A
B SO e W IR N MSSA B FE T T M R 4%
P . A 58 7 52 e ] 5 PR 2 A AT B T 43
Bragsl,1 MIC B PY7R KRR T M8 H & & 2B
XTHRZHA T W W2, i 2 MIC ¥R BE F 85 3% )5 0 158
B ES T  UE E = l  N N 7 B B
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AU R AL A T A ) ek D 4 0 A R T R R
F o AR A4t SRS, 3k U B 3t R AT e AR L B 1
FH 385 2 % B 1R P9 2R P ) A s ke 41 A

S50 HT l 0, A BFSE MSSA T M P ] 5Pk 1
TEAE TR AEZ — R TEEAAZR T T
B A PN A R 1 e o DT S5 0BT AR 1) B SR L R R AR
ZHRT., ALK IFT T X DNA 5 RNA % K401
Yy R ANE S (AR 5T K B [ e T 19 B 75 95 K &
EFH MSSA J5, 40 % DNA 5 RNA %K 4 F ) i 4
B AT B A 25 Tk A i G, e AE 1 MIC R Ry
SR EBIMBEORAY 3 L . AR R S
WF 7 v 3 R 4 5% TR 4 B 6 ) A BR 0 40 i B ik
DNA RNA 88K 559 B SME K7 81 5 3G 22 () 25
SR 5T — B R L B 95 K 3 0T A O 40 A A 1Y
R P B L e B M AT B R I AZ TR 1B 3G , DT %
R PR 2R P 50 A BB R 18 T A K R T

BEH: PENG 21 1 52 56 25 5 oK L B 95 K &
Xof 4 (0 B 2 BRE B9 MIC 4 32 pg/mL, A BF5E 45
oL ELVE 5 K E X MSSA i MIC 4 65 pg/mlL, iE 52
TELPE IR Z O YR P AR R Y 4 6 R A R )
BAT M . skt ST s s R L A
I 22 75 W BE I 1) 4 8 () A BR TR -V IR Y 43 U
T 00 ) 5 0L 2 T K L 35 T 9 L 3 B4R B TR I 25 A
B VR B B T U /N, 24 MR B R 128 g/ mL B ¥ I
A EARB/NT 47% ., ARSLEH, B85 K Z/EH
MSSA Ji i ~F- A= [ 8 B0 58 42 37 B 1L 36, 25 ik B oy
130 pg/mL B, 3 L3R B A2 B B XF B AY 10. 5 mm
WLRE T 7.5 mm, BN T 29% . HE LR B AR ) U
R EE AR M . DR L 3l o AR A 5T RT R, EL P O oK
I = N RN (1 S /R (1
VIS o oI I B R A B0 4 BR TR B0 1 S B R ) A
T ELPE IR A BV AE DL o I 3R Sk B 1) PR B
R— R I oW IR M R IR HE [ (hla FHD X5 T 1
PRAIZY HA BB . P 95 K X i i 3
A ) 5 ) e IV B HL A 0 B A TR R A R
WAESE T BV I8 AR A A )32 v B I R A A
M

EN MY & I N R  E ORT N N G
B0 4 Bk B VR Tk AR R 2R T2
P B AR B ASAURT LA IR YT 4 ¥R €0 R 2 BR P Jk
JIT BB 9% IR T B B S B . LA 24 (8 R & (8
it 245 B AR A 7 A A A A b O IR A M % i 95 K AE
B BRI 7 1 VR AL vT o 35 A% e b 2 1 4 I 42
HEBE IS AR | [ B 28 R 50 R 3R U7 Tt 24 B 1 — b
B A AT 328 N B R AT VA PR B A Y R e 2L
DNA RNA 25K FIMNB AT HLHIAFIE N o
I 2 A Y 55 22 ff 34 245 0 % MISSA i 4 410 il 7B
FHEIHLH R S5 S2 5 IR A4 58 B 94 95 K 25 410 ] 4% 2%

TR 4 B (LM A BR A H 2 MRSA R LS00 R 8, A&
SR B R R T A RE T AR 5 B R I T bk MIC
Lo MBC, A [ e J3& BE AR UE 1 1M 552 56 45 2R ) A 1V

P T F 24300 T BIL A A9 52 23 P A AF (0D 0 i
14 308 375 P L P P R A S AR O T A LA R AT T
A o T 5 T B IR 2 B 470 B B 75 2 M 23 1 IR
HE— 2 E 7R o TP g5 R R X 4 B0 A 3K 40
HLHIBIFFE B BT — 7 1 28 8 , AR [T BA I i 2k 22 T A B
FEH T AL . LB B B P8 95 K 3K 5 22 07 i /9 Bt AR
F T oK - b 5K 285 4 9 1 TR L AN B8 i
PRAAYT 4 B 000 76 2R R e £ 507 8L gt 1T . L g
SRR T SRR A B e R A L 0 % T v 24 B
(R E I B R L RN E 2

2% 3k

(1] 3R MGH. Az 4= 3L i 4 B €070 23 3R T 1y DR 3o 4G 0 2% T 245
WF5ELD]. P15« 55 & Ll K2, 2017.

[2] GHOSH A,RICKE S C, ALMEIDA G, et al. Combined
application of essential oil compounds and bacteriophage
to inhibit growth of Staphylococcus aureus in vitro[ J].
Curt Microbiol,2016,72(4) :426-435.

[3] HETEM D J, BONTEN M J M. Clinical relevance of
mupirocin resistance in Staphylococcus aureus[J]. ] Hosp
Infect,2013,85(4) :249-256.

(4] P, EA &, A 3. 25 Sk 1 4 ) G 10kl 0
g R L], Hh e 2525 35,2010, 35(3) : 393-396.

(5] Btk Ra i Befbse, 45, B R AR TE R R A AR
W AR BT LT . rh I 9258 O R A A KL 2018,
24(1):67-73.

[6] MEKALA K, RADHA R. Herbalformulation develop-
ment for hypolipidemic and anti-obesity activity on heart-
wood of Caesalpinia sappan Linn[J]. IMRA, 2016 (4)
409-420.

[7] ZHANG T, HE J.ZHANG S, etal. Brazilin induces T24
cell death through c-Fos and GADD4583 independently
regulated genes and pathways[]J]. IUBMB Life, 2018, 70
(11):1101-1110.

[8] MM WMy 5S4 M FMIM] L. hEHE
R N A2 1992:995-997.

Lo shom L, Z2 BB /e S L V8 950K 2859 7 i FR 4R G b
4 V8 €07 2 BR U X BT OR R R R KB R 25 LT ],
PRl I e 24 2% 2% 7, 2014, 34(18) : 1533-1537.

[10] PENG D,CHEN A,SHI B,etal. Preliminary study on the
effect of brazilin on biofilms of Staphylococcus aureus
[7]. Exp Ther Med,2018.16(3):2108-2118.

[11] 24 AN T JEA R . %2 0 M0 B9 0 T 15 1 07 0 B %o 42
B A R AR LR A ST L. 250, 2020, 23
(8):1492-1497.

[12] B# A0, By, 45 IR BT 1Y 40 7Y AR 4 2 6 5 4
PR AP AL L. B4 W) 5 d 4, 2021, 48 (6) - 2111~
2117. CREER 171 570



ERAHREFRLE 202351 A% 445% 28

Int ] Lab Med,January 2023, Vol. 44,No. 2

[15]

[16]

[17]

(18]

(19]

[20]

[21]

[22]

[23]

MONDAL M,CONOLE D,NAUTIYAL J,et al. UCHL1
as a novel target in breast cancer:emerging insights from
cell and chemical biology[J]. Br J Cancer,2022,126(1):
24-33.

ZHONG J,ZHAO M, MA Y.,et al. UCHLI acts as a
colorectal cancer oncogene via activation of the f-catenin/
TCF pathway through its deubiquitinating activity[ ] ]. Int
J Mol Med,2012,30(2) :430-436.

KOBAYASHI E, HWANG D, BHEDA-MALGE A, et al.
Inhibition of UCH-L1 deubiquitinating activity with two
forms of LDN-57444 has anti-invasive effects in meta-
static carcinoma cells[J]. Int J Mol Sci, 2019, 20 (15):
3733.

ZHAO Y.LEI Y,HE S W, et al. Hypermethylation of
UCHLI1 promotes metastasis of nasopharyngeal carcino-
ma by suppressing degradation of cortactin (CTTN)[]J].
Cells,2020,9(3) :559.

ZHANG D,FU Y.TIAN G,et al. UCHLI1 promotes pro-
liferation and metastasis in head and neck squamous cell
carcinoma and could be a potential therapeutic target[ J].
Oral Surg Oral Med Oral Pathol Oral Radiol, 2021,133
(6):684-697.

DING X,GU Y, JIN M, et al. The deubiquitinating en-
zyme UCHLI promotes resistance to pemetrexed in non-
small cell lung cancer by upregulating thymidylate syn-
thase[ J |. Theranostics,2020,10(13) :6048-6060.

LIU S, GONZALEZ-PRIETO R,ZHANG M, et al. Deu-
biquitinase activity profiling identifies UCHLI as a candi-
date oncoprotein that promotes TGFB-induced breast
cancer metastasis[ ] ]. Clin Cancer Res,2020,26(6) :1460-
1473.

KWAN S Y,AU-YEUNG C L, YEUNG T L,et al. Ubig-
uitin carboxyl-Terminal hydrolase L1 (UCHL1) pro-
motes uterine serous cancer cell proliferation and cell cy-
cle progression[ ] ]. Cancers (Basel),2020,12(1):118.
HATTORI A, TAKAMOCHI K,OH S,et al. New revi-
sions and current issues in the eighth edition of the TNM

classification for non-small cell lung cancer[J]. Jpn J Clin

[24]

[25]

¢ 171 -

Oncol,2019,49(1) :3-11.

SONG H M, LEE ] E,KIM ] H. Ubiquitin C-terminal
hydrolase-1.3 regulates EMT process and cancer metasta-
sis in prostate cell lines[J]. Biochem Biophys Res Com-
mun,2014,452(3) . 722-727.

JANG M J, BAEK S H, KIM J H. UCH-L1 promotes
cancer metastasis in prostate cancer cells through EMT

induction[ J . Cancer Lett,2011,302(2):128-135.

[26] JINC,YU W,LOU X,et al. UCHLI is a putative tumor

[27]

[28]

[29]

[30]

[31]

[32]

suppressor in ovarian cancer cells and contributes to cis-
platin resistancel J]. ] Cancer,2013,4(8):662-670.

LI L, TAO Q, JIN H, et al. The tumor suppressor
UCHLI1 forms a complex with p53/MDM2/ARF to pro-
mote p53 signaling and is frequently silenced in nasopha-
ryngeal carcinomal J]. Clin Cancer Res, 2010, 16 (11):
2949-2958.

FINNERTY B M. MOORE M D, VERMA A, et al.
UCHLI1 loss alters the cell-cycle in metastatic pancreatic
neuroendocrine tumors[ J ]. Endocr Relat Cancer, 2019,
26(4):411-423.

JIN Y,ZHOU H, GONG L, et al. Prognostic potential
and oncogenic effects of UCH-L1 expression in hilar
cholangiocarcinomal J ]. Int J Clin Exp Pathol. 2017, 10
(11):10802-10811.

KIM H J,KIM Y M, LIM S, et al. Ubiquitin C-terminal
hydrolase-L1.1 is a key regulator of tumor cell invasion and
metastasis[ ] ]. Oncogene,2009,28(1):117-127.

JE A E TR IR B S Y UCH-L1 siRNA X Jili i f
YR H157 40 M 3 58 A gE o i 52 e (], v I 9 E A4
#,2010,13(4) :292-296.

NAGATA A,ITOH F,SASHO A,et al. The evolution-
arily conserved deubiquitinase UBH1/UCH-L1 augments
DAF7/TGF-B signaling, inhibits dauer larva formation,
and enhances lung tumorigenesis[ ]J]. ] Biol Chem, 2020,
295(27):9105-9120.

IS H . 2022-05-27 & H 1 . 2022-09-08)

(4% 165 1)

[13] Clinical and Laboratory StandardsInstitute. Performance

[14]

[15]

standards for antimicrobial susceptibility testing. 30th
ed. CLSI supplement M100[ S]. Wayne,PA:CLSI, 2020.
KIM K J,YU H H,JEONG S I, et al. Inhibitory effects
of Caesalpininasappan on growth and invasion of methi-
cillin-resistant Staphylococcus aureus [ ] ]. ] Ethnophar-
maeol,2004,91(1) :81-87.

ZEA A UNERING | S B A B A AR 00 410 R M R

[16]

[17]

HAEMMBLEILT]. o 2 A2 5 4 T 2L W24, 2015, 31
(10):1057-1063.

Tk, IR IR BE T AR 34 X A € ) BR T 0 4 T 1R
B IR B B 5[], 3 R 21 2% 5 17 A 0 2 . 2018, 37
(8):3401-3406.

TR E . PR 25 A B BT 4 B €0 2 BRI 9 M BAL i B
5[D]. K& . FH MK, 2020.

(W B #1:2022-03-12 &1 H 1 .2022-07-28)



