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Abstract: Objective To separate and purify the components of Scutellariae Radix Carbonisata (SRC) into SRC intra dialysate nano-
components (SRC-I) and SRC out dialysate endogenous marker components (SRC-O), define the physicochemical properties of
SRC-I, and investigate the blood-cooling and hemostatic effects of SRC and its fractions. Methods SRC-I were obtained through
extraction, separation, and dialysis of SRC. Their morphology, optical properties, functional groups and elemental composition were
characterized using nanomaterial analysis methods. The hemostatic effects of SRC and SRC-I were preliminarily evaluated by mouse
tail amputation and liver hemorrhage assays. A rat model of blood-heat hemorrhage was established to evaluate the blood-cooling

and hemostatic effects of SRC and its fractions by comparing general physical characteristics, pathological changes, coagulation
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parameters, plasma levels of reduced glutathione (GSH), oxidized glutathione (GSSG), malondialdehyde (MDA) and superoxide
dismutase (SOD) activity in plasma. Results SRC-I exhibited quasi-spherical morphology with a particle size distribution of 3.40—
11.70 nm, lattice spacing of 0.285 nm, and fluorescence properties. They mainly consisted of C, O and N elements, with surface
carbonyl groups, potential hydroxyl and amino functionalities, while traditional flavonoid components of SRC were not detected.
SRC-I significantly shortened tail amputation and liver hemorrhage times in mice (P <0.01), with no significant difference compared
to SRC. SRC-I demonstrated therapeutic efficacy in ameliorating abnormal physical characteristics and effectively mitigated
pulmonary and gastric tissue damage in blood-heat hemorrhage rats. SRC-I significantly shortened prothrombin time (PT), activated
partial thromboplastin time (APTT), and thrombin time (TT) (P < 0.01), along with decreased fibrinogen content (FIB) (P < 0.01),
exhibiting superior efficacy compared to both SRC and SRC-O. Additionally, SRC-I significantly increased GSH level and SOD
activity (P < 0.01), decreased GSSG and MDA levels (P < 0.05, 0.01), and increased GSH/GSSG value (P < 0.05), demonstrating
superior efficacy to both SRC and SRC-O. Conclusion The nano-components formed during SRC processing are the key substance
for its blood-cooling and hemostatic effects, exhibiting superior efficacy compared to SRC due to their nanoscale properties. SRC-O
are the active fraction responsible for the heat-clearing and blood-cooling effects of SRC. Both components work synergistically to
achieve blood-cooling and hemostatic effects. This not only offers new insights into elucidating the scientific connotations of SRC
blood-cooling and hemostatic effects, but also provides a scientific basis for standardizing its processing techniques, quality
standards, and clinical applications.

Key words: Scutellariae Radix Carbonisata; nano-components; characterization; blood-heat syndrome; blood cooling and hemostasis;

oxidative stress; scutellarin; baicalin; luteolin; wogonoside; baicalein; wogonin; chrysin
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K FH SPSS 20.0 A0 BHE AT S b, X
PELLX £ s FKon . MR R FH SRR 3R 07 Z o0 Witk
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A-TEM & (X250 000); B-TEM [ (X800 000); C-kif2/r#i; D-TEM K (X 15 600 000, @#&[EE); E-XRD &; F-UV-Vis; G-FL; H-

FTIR.

A-TEM image (% 250 000); B-TEM image (x 800 000); C-histogram depicting particle size distribution; D-TEM image (% 15 600 000, lattice spacing);

E-XRD pattern; F-UV-Vis; G-FL; H-FTIR.

1 SRC-I HRAELER
Fig. 1 Characterization of SRC-I
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FEAERE 6.0~10.0 nm (& 1-C). K 1-D 8/
SRC-T I & b5 1 T 4 5%, ek (1 ¥4 0.285 nm. XRD
(E1-B) 851 8BIR, SRC-IEARTHAIE 20=22° B
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Fos RWOR K o KRR BT 4 3R 401, 544
nm. ZLAMEIE (B 1-H) 7R, SRC-17E 3424,
2927, 1628, 1412, 1026 cm™! 4b 777 R ST
3424 ! Ak ) 5EI G H R T O-H B N-H 45
PR3, 2927 em ™ ARSI A HEFIRR E C-H

Ols

rPRzNIE, 1 628 cm™! ALHIREHEIRINIEH C=0 5%
C=C 4R 4, 1412 cm™ AR IIE S C-N
R ZEIR BN 55, 1026 cm™ LRGN C-O
PR AR IR o

SRC-I FIe&IER (K 2-A) ERHFEEHR C
(63.26%)+ O (34.32%)+ N (2.42%) JHE M. £
Cl1s i (B 2-B) H/77E 283.18. 284.83. 285.15
eV 3 M, 3HI%N C-C. C=C. C-N #4151, O
Is i#47 (B2-C) IR 529.38. 531.18 eV 2 M,
7PERIR C-0. C=0 #19., K 2-D A N 1s i,
398.54. 398.69 eV ALHIES; X C-N. C=N #7],
H FTIR & XPS HI£5 8 AT %1, SRC-I K [ & F F ik,
AIRE ST AR, TR

—Cls

A B .
— fitting
C-C
C=C
C-N
— background
Cls
N s W
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4itrRelev
C
—Ols
— fitting
C-0
C=0
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ZEAREleV
A-EFHIEE; B-C 1s &l
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C-0 1s Eil%; D-N 1s K.

A-full-scan spectrum; B-C 1s spectrum; C-O 1s spectrum; D-N 1s spectrum.

B2 SRC-IHREEFAMTEEARESR

Fig.2 Surface composition and elemental analysis of SRC-I

3.2 SRC-O F1 SRC-I iH 7th

WKl 3 frx, SRC-O HEAARBEZE., PIES
T DB RGN, RO 7 EE K
o E B S . TTZIENTEIF 2 SRC-T A
For W 30 5 55 R LAY N AR E D
3.3 SRC-1 BylEMmiEA#ZR
331 /RBTREH ML Wk 1 R, S5XHEA

b, HC 2H. 3% m4H K& SRC-T 4/ BRI 1
I IA) R 2 4695 (P<<0.01), H SRC-I 411k 1fi i a] 5
HC . EXRATLEEEERS.

332 /NEUFFIEH MsES Wik 1 poR, SXHA
Fb, HC 2H. #2040 K SRC-T ZH /)N BROATFAE H af
i TE) B B 4% (P<<0.01), H. SRC-T 4L 1k i i) 55
HC . EXRATLEEEERS.
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1-scutellarin; 2-baicalin; 3-luteolin; 4-wogonoside; 5-baicalein; 6-
wogonin; 7-chrysin.

3 JEAXH& (A). SRC-O (B) #1SRC-1(C) B

HPLC
Fig.3 HPLC of mixed reference substances (A), SRC-O
(B) and SRC-I (C)

1 MERETE AR S K BT B AR Y ) I A 8]
(Xxs,n=10)
Table 1 Hemostatic time in mice tail amputation and liver

scratch models (X + s, n=10)

% FE R HI S [ /min AT HE B0 []/min
X — 9.70£2.79 5.80+1.11
HC  0.67KUkg!  3.44+0.93% 3.70£0.86"
AR 1.50 gkg! 2.30£0.71% 3.06+0.96"
SRC-I 1.50 g-kg' 2.40£1.10% 2.38+0.61*

xRtk #P<0.01.

#P <0.01 vs control group.

3.4 SRC-1 fpRInIEMIERAR

340 KREBAAEME Wik 2 s, S0,
PR ZH R BRAEIERE 2 h Jo IR B2 5 (P<0.01),
HE#REEE, WaERE. YoKERAD, A5 E
B (P<0.01), FUWMPGEKRBERZHI KT B
GG 2 h AR OGBS 4 h =8 A 2541
SR HM TG 2 B A, #E R4, SRC-I
H. SRC-O H L= HAHEERG 2~5 h ILiR
PIRZEC TR (P<<0.05. 0.01), K& Z45)

F2 FBERKBR—MRAEMETL (X+s,n=8)

Table 2 Changes in general physical characteristics of rats in each group (X £ s,n=38)

Silie} JLi/C g ok
HA ” T ARk
Wi kg on 1h 2h 3h 4h 5h oh g fymL ORI
W — 36851035 36894059 36441030 36194022 36391044 36264043 36211030 9122 1325 0.86+250
Bt 36664024 36.79+054 3753+-013% 383310497 3876-030% 3890+060% 3754+-081% 178 550 ~34.86+318%

~HAZ 025 36.74+0.24 36.74+0.24 36.19+0.38™ 37.20+0.70" 38.36+044 38.09+048™ 38.05+0.67 22.41 1025 -17.21+3.23"
AR 208 36911036 36.82+054 37.01+067 36.63+0.39™ 36.69+0.38™ 36.98+0.71™ 37.65+0.15 1114 875 -31.84+250
SRC-I 2.08 36.65+0.37 36.71+048 36.69+054° 37.06+0.72" 37.50+0.63" 38.28+0.37"** 37.95+038 2044 75.0 —20.23+6.72"**
SRCO 208 36.66+040 36.36-0.44 36.61+055 37.53+0.39"**38.00+0.82* 37.99+057"**3805+0.67 9.24 110.0 —28.25+6.86™
SxtlA i #P<0.01; SEERMILLE: "P<0.05 "P<0.01; SEERALE: 4P<0.05 *4*P<0.01.
#P <0.01 vs control group; “P<0.05 **P < 0.01 vs model group; “P<0.05 “*P <0.01 vs Scutellariae Radix Carbonisata group.

REAT E MY R BRI R PR . B 24URRI  SURERY) 45 RNl 4 s, ok B2 K B 4544

AR YOK BB A A s, mRE R
Beid LI A BT . 55 R4, SRC-T 41k
S 5 h LR BT &S (P<0.01), HAR&
8] 55 5 S5 R A L TE SR 124 S SRC-0 417
RS 3~5 h JLEEEm TSk (P<0.05.
0.01), ] SRC-T FEH I K SR FATTTH 5 38 % ) K
81, SRC-O MIF§TEX . WMRXKMHE, A TILKL
BE 2 SEUK BRAARIR T RFUS191, ARSzih e, FEAIZH K
SUITIRAEERS 6 h 3 5 h B %, M&HAZ44
AE [A]— I [A) B A ILTR AR W B33, $eR & 254
REXTIE/K B 5 3 AR T B A 2 EH

342 ALK BHIRERML KA KR IMA

TEWT, EFRIER, CHM &R RIS . A
KERMREs e H, e gfRiE, M
BEBAMMAE MY 5K, EAOMME LR IER
e HBAAMLL, = Fg 20T oeE il B R %
fif 8] Jog 4 of S8 B 2R, HARCRAL T HAh4h 2
Ho BbAk, SRC-T JERMZH 245405 AR 595 55 R
AHIE, FFRT SRC-O.

B KR B AL B 45 R 5 Fros, %
HRZHOK B B R RN, RImER4I T, B/ M
BR, [ 2SR 2 BRI . BRI K
E FERE 2, RIOFRAMERIN, B =
AR > BIRR R E, AR RIERIE . 515
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Fig. 4 Staining results of lung tissue of rats in each group (HE, x 200)
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Fig. 5 Staining results of gastric g tissue of rats in each group (HE, x 200)
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Fig. 6 Effect of Scutellariae Radix Carbonisata, SRC-I and SRC-O on coagulation function in blood heat and hemorrhage
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4 e
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FIB, 1fif SRC-O i}k IfiL PU T b7 76 BH 5 24508 280R
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