LN

EFEHRL/ AR BGELABRGEARRBALEE
#

&
P . £ ~ A
st & KA RS R R AP R A
FAR " AR KN, EEE AR R (TR FFRBE —ER & 48,k KKo 075000)

FESZEE R XEkERER A XEHS  1672-2124(2021)07-0796-05
DOI  10. 14009/j. issn. 1672-2124. 2021. 07. 006
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B 2 AL B e, M) B4R ) S IS K Al ) P R ARGR R R P SRR, AR SR R kA e iy T & (TFN-y) (& 4 e
A7 6(TL-6) Fe i g 3R 5L B F o TNF-a) K-F, 252k & & G(IgG) F= %y 3 F & M(IgM) /K-F, 4 ROS 4l 3% 71 & 4l e ik
ROS /K-, A& %, 9% 6P i A M o i o TXNIP &k, 258 5B abss A0 R AFIEIg 5 I3 3 JE B RE R E 2
B MNE B H %, fo ik IFN-y IL-6 & TNF-o & F,IgG . IgM K -F, foik # ROS K-FF= TXNIP & & Rk K-F R F4 &, £2F9A %t
2 FS(P<0.05), HAA 20 bk H ¥ E 4 NAC AA= 5 E E+NAC 20/ KO IF 353 RIS K AR B A 5 A4, 4
¥, fo i IFN-y IL-6 & TNF-a 7K F,1gG IgM KT, f2ik F ROS /KT & TXNIP & & &k K-F B FEAL, £ 53 A %t FEL(P<
0.05), 553 EMA NAC o5 A b, R EZ+NAC 4/ R ERIEAFK-FH B EBRAK, £ 79 A %1 FEL(P<0.05), 4t
REETHEMRAERKARLEDROEA T, RBLAEKER L, 3 AR RPEA,
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Protective Effect of Shikonin on Mice Infected by Brucella Based on Reactive Oxygen Species/
Thioredoxin Interacting Protein Pathway*

JIA Yongli, YANG Xinming, ZHANG Peinan, MENG Xianyong, HU Changbo ( Dept. of Orthopeadic
Surgery, the First Hospital Affiliated to Hebei North University, Hebei Zhangjiakou 075000, China)

ABSTRACT OBJECTIVE: To probe into the protective effect of shikonin on mice infected by brucella based on
reactive oxygen species ( ROS) /thioredoxin interacting protein (TXNIP). METHODS: BALB/C mice were randomly
divided into five groups, including control group, model group, shikonin group (50 mg/kg) , N-acetylcysteine ( NAC)
eroup (20 mg/kg of ROS inhibitor NAC) and paclitaxel + NAC group (50 mg/kg of paclitaxel, 20 mg/kg of ROS
inhibitor NAC). Except for the control group, the mouse infection model was constructed by intraperitoneal injection of
Brucella liquid in the rest groups. After corresponding drug treatment, the liver and spleen indicators of mice in each
group were measured, the bacterial load in peritoneal effusion and spleen were detected, levels of serum interferon v
(TFN-vy) , interleukin 6 (IL-6), tumor necrosis factor & (TNF-a) , immunoglobulin G (IgG) and immunoglobulin M
(IgM) were detected by enzyme-linked immunosorbent assay, the ROS level in blood was detected by ROS assay kit,
and the expression of TXNIP in blood was detected by protein immunoblotting. RESULTS; Compared with the control
group, the liver indicator, spleen indicator, bacterial load in peritoneal effusion and spleen, serum IFN-y, serum
IL-6, serum TNF-a, IgG and IgM levels, ROS level and expression level of TXNIP protein of mice in the model group
were significantly higher, with statistically significant differences (P<0.05). Compared with the model group, the
liver indicator, spleen indicator, bacterial load in peritoneal effusion and spleen, serum IFN-y, serum IL-6, serum
TNF-a, IgG and IgM levels, ROS level and expression level of TXNIP protein of mice in the shikonin group, NAC
group and paclitaxel + NAC group were significantly lower, with statistically significant differences (P <0.05).
Compared with shikonin group and NAC group, the above indicators in paclitaxel +NAC group were significantly lower,
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with statistically significant differences ( P <0.05). CONCLUSIONS: Shikonin can reduce the bacterial load of
Brucella in infected mice, alleviate immune inflammatory response, and play a protective role for mice.

KEYWORDS ROS/TXNIP pathway; Shikonin; Brucella; Mice; Protective effect
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KR NAC 20 mg/kg) , B0 16 K, BRXTRRALI4M, Koy
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N 5. 0x10° CFU/ml, 4 H /0N BUIE i T8 BHZ B 200 wl 57
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200 pl, LA 0. 9% Sk BT TR 75 ik 52 B 28 I NAC, 43 5l i 4 1k
5 mg/ml (2 EFEW " 2 mg/ml i NAC 7 REF A
NAC IRA VAR (4L 7 3 NAC Rk % 4> 10 5.2 mg/ml)
SN Z I NAC IS B E+NAC 41/ 4G H L 10 ml/kg 71 &
FARH O 8 R T TS, B AR A A X B /N BV H DA TR 5 1
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Wb R T Ep 85 B4y 8 FUNRAY M, B 2 ml #F47
ROS 7K FAG 5 ol A% 3 ml A4 i 8 26 1 3 B 57 S R BB 2R
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“L2. 2" TUR LT 4 C T AR U, LATEEK S 9 IR B 5 $2 iR a5
B AERAE D BRI SE LT TFN-y (IL-6 [ TNF-a IgG K IgM 7KF-,
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WEE 2 h AT AP, IR RELL R 1:2 000 (4 4 i TXNIP
GAPDH —4iF WK T 4 C T F %, LA TBST 2% Wi 5t Uk
3G IMAFRRELL A 1:5 000 41 R PR EIRPEE 2 h,
PLTBST Z2 it vk 3 UK, fit Ak~ S e i) il 28 1 454
o A8 FHEE R AR IR, B2 LA Quantity One $4:HT EIMR
5ty TXNIP 25 1 I AHXS ik &
1.3 SitEHE

LA SPSS 24. 0 R4 GE 1 73 A 52 30 B, T i 8o R 2
Brabpifi2s (vs) 0K, 2L LBAT RN R 7 22 504, i — 40
P LEBER H SNK-q K56, P<0. 05 R 22 5 A e it 5 o
2 #R
2.1 HHANRITRBEEHLER

50 BRZH LA, B AU 2R /N BRI JFF A 760 AL i 5 B Sl o
SROTIZH oA, BB R 4] NAC 4 % 25 2+ NAC 21 /) UG AT
JUEAMMRIIESE B S IR 5 15 5% B K A B NAC 2173 il TR A, %¢
FEZ+NAC ZH/INEL T E AL S 2Oy W 0 AR, Fadk 22 e 3
AL L (P<0.05) W 1,

Fz1 FHAMNRIFRRIBELL % (xxs)
Tab 1 Comparison of liver and spleen indicators of

mice among 5 group (x=s)

45 JFRESE B A 4
XA (n=8) 5.12+0.40 0.530. 10
A4 (n=8) 8.63x0.73" . 48+0.23°
KEZEU (n=8) 6.74£0.45" 0.99:0. 16"
NAC 4 (n=8) 6.72£0.47" 0.97£0. 17"
KHFANACHI(n=8) 5.350. 49" 0.59:0. 11"

T AL H B, P<0. 05; S5 BUB AL, "P<0.05; 5 5 5 R AL, P<0.05; 5
NAC 41, P<0. 05
Note; vs. control group, *P<0.05; vs. model group, "P<0.05; vs. shikonin group, “P<
0.05; vs. NAC group, “P<0. 05
2.2 RANMREEREREELER
5% IR LA, IR INRUE I R R i I B T s 5
RETUZH LA, SR 3 4] NAC 4 J 58 B +NAC 21/ BRUE i R
TR P o O S RN S5 B R A T NAC 437l EL 3, B R 2+
NAC 21 /)N BRI I B 28 o o 2 W R BRI, i 22 3 4e it
FRL(P<0.05), W2,
2.3 HANRBREZRE=E
5 PR LA, RRE TR 2 /) BRORG T 28 o o W) b T s 5 S A
2 LLER, R NAC 4 T 52 H R +NAC 21/ BRUPLDE 25 04 i
B R ; 5 4R R 4 K NAC 4351 Hu 3, R B +NAC 4 /)N
RN 28 T o 38 B (B B AR, iR R WA G2 L (P<
0.05), W3 3,
2.4 FLAMNRME IFN-y,IL-6 % TNF-o 7K EEL 3
5T BRZH P, AR RS 20 /N BRI 37 IFN-y \IL-6 \ TNF-a0 7K

+ 798 - Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No. 7

*2 HHENRERREHEELLE (x+s,CFU/g)
Tab 2 Comparison of bacterial load in peritoneal effusion

of mice among 5 group (x+s,CFU/g)
4 TELA PR i

KR4 (n=8) 0. 000. 00
Al (n=8) 5. 131,34
EHEH (n=8) 2.64:0. 65"
NAC 4{(n=8) 2.72:0.62"
B ELNAC 41(n=8) 0.56+0. 13>
Y SRFIBAL L, *P<0. 05; S EALAT L, "P<0. 05; 5 % B £ 41K 1L, °P<0.05; 5

NAC 41t , *P<0.05
Note: vs. control group, “P<0.05; vs. model group, "P<0.05; vs. shikonin group, “P<
0.05; vs. NAC group, “P<0. 03

*3 HHANREAEHEELLE (x+s,CFU/g)
Tab 3 Comparison of bacterial load in spleen of mice
among 5 group (x+s,CFU/g)

Fibl] AR
MR (n=8) 0. 000. 00
R4 (n=8) 5038. 13+720. 52*
EERM(n=8) 2697.47+389. 53"
NAC 4 (n=8) 2708.76406. 28"
EHEZNAC 4l (n=8) 29. 68+5. 33"

Y GHIRAL LR, *P<0. 055 5 AL L, "P<0.05; 55 % R A1k, °P<0.05; 5
NAC 41t *P<0. 05

Note; vs. control group, *P<0.05; vs. model group, "P<0.05; vs. shikonin group, “P<
0.05; vs. NAC group, “P<0.05

W Th s BRI LA, 56 B 3K 2 NAC 4 I 52 5 K+ NAC
ZH/IN BRI TFN-y \IL-6 B TNF-o 7K F- W 8 B A 5 5 4¢ 50 3 20
& NAC 23 5 He 452, % 50 % +NAC 4 /N BRI 3% TFN-y [ IL-6,
TNF-o KB A, ik 25 3 Gei 2778 L (P<0.05) ,
WL 4,

x4 FHHANRIME IFN-y, IL-6 B TNF-o 7K FLL 57 (x£5)
Tab 4 Comparison of serum IFN-y, IL-6 and TNF-« levels

of mice among 5 group (x=s)

ik IFN-y/ (ng/L) IL-6/ (pg/ml) TNF-o/ (ng/L)
XIR4L (n=8) 789.34x97. 36 103. 4320. 03 198.7430. 16
Fi#IZH (n=8) 1 568. 65+348. 03 260. 3645, 17* 450. 7360, 87

1 107. 61£274. 02" 180.96+31. 01" 310.45:46. 12

NAC #41(n=8) 1116.58£280.73" 191.02£34.76"  319.27+43.96"
WEELNAC 4 (n=8) 80102100 4% 119.34223.47%1  210.01230. 47"
Y XA LA, "P<0. 055 SR A 1, "P<0. 05; 5 B Z 4 1L, P<0.05;
NAC 41H 1, *P<0. 05
Note: vs. control group, “P<0.05; vs. model group, bP<0.05; vs. shikonin group, ‘P<

0.05; vs. NAC group, *P<0.05

2.5 FHANMRME IgG . IgM K F L
555 B2 LA, AT/ RN T TG IgM 7K B 2 755
SRR A, S04 NAC 41 K 48 E02 +NAC 41/ Rl s
IgG IgM 7K - (i A 5 50 B K A B NAC 41 230 Le s, 48
F+NAC 4I/NRUMTE 1gG 1M K-35 07 B A, 25 5 ¥ 4ot
FRU(P<0.05), WS,
2.6 FANRIMEF ROS KFF TXNIP & 5 FRikKFEELE
55} HEAH b, AR A /)N BRI ROS 7K AT TXNIP 25
MR K BT R SR e, BB R 4 NAC 4 %
FLZ+NAC 41/ BUMLIE H ROS 7K1 TXNIP 2 H 38 7K S
A 54 B 4] B NAC 4143 5 LA, 48 55 % + NAC 41

FHEA (n=8)
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RS5 RANRME IgG . IgM K FLLE (x5, pg/ml)
Tab 5 Comparison of serum IgG and IgM levels of mice

among 5 group (X=s,pg/ml)

4 IgG IgM

KR (n=8) 1876.23+123.42 302. 36+40. 05
R4 (n=8) 2 680. 424241, 37" 820.36+54. 03"
B EH (n=8) 2203. 15£205. 23" 580.6743. 12
NAC 4{(n=8) 2214, 54+208. 78" 589.23:46. 17
B FZNAC 4 (n=8) 1 890. 01109. 05" 313.49:42. 74"

AR R, P<0.05; 5 BB AL 1, "P<0.05; 5% 5 R AL, °P<0.05; 5
NAC 411, *P<0. 05

Note: vs. control group, *P<0.05; vs. model group, bp<o. 055 vs. shikonin group, “P<
0.05; vs. NAC group, “P<0.05

/NI ROS ZKF-F TXNIP 25 2k K- B B B A, 1
WREFIAGI L (P<0.05) WL 1.3 6.

TXNIP - S e e 44kDa

U

A B C D E

AL SFHRAL; B BAIAL; C. SR REZR AL D. NAC 41 E. SRR +NAC 41
A. control group; B. model group; C. Shikonin group; D. NAC group;
E. Shikonin+NAC group
E1 ZEAfKHITENEAN MK TXNIP &HRL
Fig 1 Expression of TXNIP protein in blood of mice in

5 groups detected by protein immunoblotting

&6 RANRMAEF ROS KFF TXNIP FHRIA
IKFELER (x2s)
Tab 6 Comparison of ROS level and expression level of

TXNIP protein in blood of mice among 5 group (x=s)

i ROS/(U/ml) TXNIP/GAPDH
XHHAL (n=8) 291.730.40 0. 09:0. 02
A4 (n=8) 504. 640.72° 0. 930,23
KEEH (n=8) 422.59:0. 46" 0.54£0. 17"
NAC 4 (n=8) 416.62+0. 47" 0.52£0. 15"
S FINAC 4l (n=8) 301. 800. 42" 0. 10£0. 03"

VL SRIRAL ek, “P<0. 055 SR He, PP<0.05; 54 B H UM 1, °P<0.05; 5

NAC 411, “P<0. 05
Note: vs. control group, “P<0.05; vs. model group, "P<0.05; vs. shikonin group, “P<

0.05; vs. NAC group, *P<0.05
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