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Relationship between clearing heat and cooling blood and regulating blood
redox homeostasis of shikonin based on blood heat syndrome mice model
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Abstract: Objective To explore the relationship between clearing heat and cooling blood of shikonin (SK) and regulation of blood
redox homeostasis in blood-heat syndrome mice model induced by active yeast. Methods Mice were randomly divided into control
group, model group, SK (10 mg/kg) group, aspirin positive (200 mg/kg) group, L-buthionine sulfoximine (BSO, 600 mg/kg) group,
N-acetyl-L-cysteine (NAC, 400 mg/kg) group, BSO combined with SK group, NAC combined with SK group. Mice were sc with 0.2
g/mL active yeast (10 mL/kg) on the neck, mice were ip SK at 0.5 h, ig Asp at 8 h, ip BSO and NAC before the beginning of the
experiment (twice a day for one week). The rectal temperature (tr), general activity, metabolism, coagulation, and blood cell counting
were determined. The levels of GSH and GSSG were determined by OPA assay. Results Compared with the control group, tr of
mice was significantly increased at 4 h (P < 0.05) and reached (38.07 £0.11)°C at 10 h in model group; Irritability, redder lips,
inclined to drinking, reduced carbon powder propelling rate, decreased pellet moisture capacity and prolonged coagulation time were
observed (P < 0.05); RBC and inflammatory cells infiltrated were observed in lung tissue sections; The levels of LPO and MDA in
serum were significantly increased, the activity of SOD was decreased, GSH/GSSG was decreased (P < 0.05). Compared with model

i EHER: 2020-02-21

ESWE: HXARREREFIHE (U1603122); SRR AF MU &HHMEAATH (2018CB019); Lfe[#A4 HiH (0320/CZ000601)
TEEEN: BR— (1996—), 5, Wid, WK NRGEYFRANLZEI%: . Tel: 18299091499  Email: hnlity@163.com

*BIEMEE 5k W (1978, F, WHAESIN, #3%, WNERAHH Y P22 5. Tel: (0993)2057670 Email: bozhang_lzu@126.com



- 5488 + T84

Chinese Traditional and Herbal Drugs 25 51% % 2181 2020 11 A

group, tr of mice was significantly reduced and reached (37.51 £0.12)°C at 10 h in SK group; The symptoms were significantly
attenuated; The level of LPO and MDA in serum were decreased; The activity of SOD and GSH/GSSG ratio were increased (P <
0.05). BSO significantly reduced the GSH/GSSG ratio (P < 0.05), reduced the effect of SK on blood-heat syndrome mice model.
NAC increased the level of GSH in serum and GSH/GSSG ratio (P < 0.05), enhanced the SK treatment effect. Conclusion SK can
attenuate hyperpyrexia, hemorrhage and congestion, oxidative damage in blood-heat syndrome mice model by regulating the blood
redox homeostasis, and thereby the effect of clearing heat and cooling blood work.

Key words: blood-heat syndrome; shikonin; clearing heat and cooling blood; redox homeostasis; glutathione
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Table 1 General evaluation of SK on blood-heat syndrome (x +s,n=10)

451 i E/(mg kg ) oK E/mL ARXT PR f/om? BRARHE 2% FAEEIKEY%
Xof B — 5.73+0.05 111.574+20.35 91.79+ 4.45 54.87+1.69
it — 8.88+0.57" 52.95+19.22" 58.32+15.17" 47.71+1.77
SK 10 6.84+0.07# 63.47+ 7.01% 87.38+ 7.99% 51.51+1.53%
Asp 200 7.41+0.08% 59.38+ 3.55% 78.79+21.55% 52.77+1.33%

HXHRALEE: "P<0.05 “P<001; SEMAE: *P<0.05 #P<0.01, T&[H

"P<0.05 *P <0.01vscontrol group; *P <0.05 #P < 0.01 vs model group, same as below tables

£ 2 SKXHMAE/NFRMMINEERRME (x+s,n=10)
Table 2 Coagulative function changes of SK on blood-heat syndrome (x +s,n=10)

2H 5] 7l &/(mg kg™?) APTT/s PT/s TT/s FIB/(gL™) I B A1) /s
X H — 33.03+1.27 10.40+0.31 12.07+£0.53 2.62+0.25 111.53+11.07
A — 51.28+4.04" 8.924+0.19" 9.11+0.46™ 455+0.26™ 227.33+ 9.01™
SK 10 33.03+1.69% 8.61+0.47% 8.01£0.73 3.214+0.14% 158.81+ 5.77%
Asp 200 39.93+2.61% 8.84+0.72 8.21+0.62 3.5440.15% 19251+ 6.58%
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Table 3 Effect of SK on RBC, WBC, and HGB in blood-heat syndrome mice (x+s,n=10)
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Fig. 1 Effect of SK on tr (A) and box-plots of AUC (B) in blood-heat syndrome mice model (x+s,n=10)
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Fig. 2 Effect of SK on lip in blood-heat syndrome mice
model (x+s,n=10)
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Fig. 3 Effect of SK on histopathological changes of lung in
blood-heat syndrome mice model (x+s,n=10)
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4 SK 3tm#GE/NRIE LPO. MDA, SOD /KFEHIEM (x+s,n=10)
Fig. 4 Effect of SK on levels of LPO, MDA, and SOD in blood-heat syndrome mice model (x+s,n=10)
&4 SKFMPGE/NRINEFLTRRSHFM (x+s,n=10)
Table 4 Effect of SK on serum redox homeostasis in blood-heat syndrome mice (x+s,n=10)
2H ) )&/ (mg kg™?) GSH/(umol L% GSSG/(umol L) GSH/GSSG
POty — 15.17+0.45 3.61+0.37 4.20
LAY — 9.56+0.32" 6.94+0.74 1.38
SK 10 12.03+1.11% 3.70+0.20% 3.25
Asp 200 10.73+1.35* 6.20+0.23% 1.73

Fz 5 THIMRSEWEEREST MHBGE/NR—BIE IR (x+s,n=10)
Table 5 General evaluation changes in blood-heat syndrome mice after blood redox homeostasis disrupted (x+s,n=10)

2151 7 E/(mg kg KK & ImL AN} PR B fom? BRARHE 2% FAH G KEI%
BSO 600 8.96+0.422 48.14415.464 4049+ 2.37° 4725+ 3.31¢
NAC 400 7.64+0.57¢ 60.62417.520 70.17418.76° 53.23+ 1.83°
BSO+SK 600+10 8.27+0.52° 52.81+12.86° 42,63+ 2.83° 51.62+11.31°
NAC+SK 400+10 7.41+0.124 68.42+ 6.522 86.25+ 3.122 55,51+ 1.412

a. b, ¢ fl d FoRAMEE Gl ¥ %57, P<0.05 T

a, b, c and d are represented for statistical difference with P < 0.05, same as belows
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*x 6 TFTHMLKASEATERSITRMERAFNE (x+s,n=10)
Table 6 Coagulative function changes after blood redox homeostasis disrupted (x +s,n=10)
2H 51 5/ (mg kg ™) APTT/s PT/s TT/s FIB/(g L) Yt MBS R /s
BSO 600 53.25+0.55? 7.2940.25¢ 8.3540.15¢ 4.754+0.35% 303.32+£20.522
NAC 400 37.58+8.36° 9.18+0.64? 10.74+0.16° 4.484+0.19° 197.25+ 8.13°
BSO+SK 600-+10 39.13+4.15° 7.384+0.57¢ 9.93+1.38° 4.56+0.37° 218.17+12.50°
NAC—+SK 400+10 31.66+5.18¢ 8.24+0.51° 11.73+1.472 3.374+0.354 13579+ 7.34¢

=7 FRIBRELTEEFEESX/NER RBC. WBC. HGB KRN (x+s,n=10)
Table 7 Changes of RBC, WBC, and HGB in mice after blood redox homeostasis disrupted (x +s,n=10)

gkl 5/ (mg kg ™) RBC/(X 1012 L) WBC/(X 10° L) HGB/(gL™) RBC/WBC
BSO 600 9.334+0.47° 14.25+0.272 141.50+2.512 0.65
NAC 400 9.11+0.41° 8.32+0.27¢ 136.31+6.72° 1.09
BSO+SK 600+10 9.234+0.18? 9.824+0.63° 137.63+7.52 0.94
NAC+SK 400+10 8.87+0.32¢ 3.224+0.11¢ 128.34+5.72° 2.75

B R ERS (P<0.05), /RIS 5 /KERE
T &4/ (P<0.05), A 2 B B B A
(P<<0.05), /NI i ] % 2H B K (P<<0.05),

RBC/WBC b # & 4H i fik: NAC 4. NAC Bé&
SK #/NRAJEtA, /NRYUKRRD, JREH
Tn, FEAES KRR I, MHGE &I bR 1S 2 AN [F A2
PR (P<<0.05). Wi 5 Frzx, BSO /M tr
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Fig. 5 Effect of SK on tr (A), box-plots of AUC (B) in
blood-heat syndrome mice model when blood redox
homeostasis disturbed (x+s,n=10)
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Fig. 6 Effect of SK on lip in blood-heat syndrome mice
model when blood redox homeostasis disturbed
(x+s,n=10)
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Fig. 7 Effect of SK on histopathological changes of lung in blood-heat syndrome mice model when blood redox homeostasis

disturbed (x+s,n=10)
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Fig. 8 Effect of SK on levels of LPO, MDA, and SOD in blood-heat syndrome mice model when blood redox homeostasis
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Table 8 Redox homeostasis changes in serum after blood redox homeostasis disturbed (x+s,n=10)
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