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# ZE. BW WK (Rhei Radix et Rhizoma, R) -fRIRWKIE NS (Aurantii Fructus Immaturus Carbonisatum nano-
components, AFIC-NCs) Xt [T B/ TYAFUE (intrahepatic cholestasis, IC) FHIVEITITER RAEFNLE]. 7355 MARSZR R HEEL
53 i AFIC-NCs HRIH YUK EIRIE 15D T HORAS 20 . e A se 1 5 %% . ¥ 48 HEME C57BL/6J /N REBENL S
xR, HETRIZE | A UIBE Cursodeoxycholic acid, UDCA, 100 mg/kg) 45 R-AFIC-NCs &+ H1. {&RF& (22.66. 11.33.
5.67 mghkg) 4, BHK 8 N, HEHLHATd, HTH S Kiga-ZEFMAEENS (a-naphthalene isothiocyanate, ANIT) %55 IC
JNERATEARY , 25 24 25 RS ARG -2 /)N BRIILTS AP T R R R 2 34 F2 I (alanine aminotransferase, ALT). KA R FRAFH F4 i (aspartate
aminotransferase, AST). HPEELEE (alkaline phosphatase, ALP). E#HHZ 2 (direct bilirubin, DBIL). [H#ZHZ & (indirect
bilirubin, IBIL). GJHZLE (total bilirubin, TBIL) HMLENHEVTER (total bileacid, TBA) (7K MEE/N U HEAAHFES U I
THE RS RAFRIARE L (hematoxylin eosin, HE) Hef Ml FH LU0 ; TUNEL y A0 AF 40 AR T Aol 2%
2B /N BRI A 8 SR BB -0 (tumor necrosis factor-a, TNF-a) A4/ Z-1B Cinterleukin-1B, IL-1B). IL-6. #BEALYEL
{1kl (superoxide dismutase, SOD). 7§ fi¥ (malondialdehyde, MDA) itJEHIAMEH MK (glutathione, GSH) & KA
Western blotting 246 1T 2H 2 FF P4 J5it 9 5 3 (endoplasmic reticulum stress, ERS ) AH 5% £ 14 %] % i i 15 25 4 78 (glucose-regulated
protein 78, GRP78) F1 C/EBP [AlJiE A (protein kinase RNA-like endoplasmic reticulum kinase, CHOP) [&ik. &R FIE
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Abstract: Objective To investigate the therapeutic effect and mechanism of Rhei Radix et Rhizoma-Aurantii Fructus Immaturus
Carbonisatum nano-components (R-AFIC-NCs) on intrahepatic cholestasis (IC). Methods  Awrantii Fructus Immaturus
Carbonisatum nano-components (AFIC-NCs) were extracted and isolated from Aurantii Fructus Immaturus Carbonisatum and
analyzed for their morphological structure, optical properties, and functional group properties using nanomaterials characterization
methods. Forty-eight male C57BL/6J mice were randomly divided into control group, model group, ursodeoxycholic acid (UDCA)
group (100 mg/kg), and high-, medium-, and low-dose (22.66, 11.33, 5.67 mg/kg) R-AFIC-NCs group, with eight animals in each
group. The drugs were administered for seven consecutive days, and the IC model was induced by a-naphthalene isothiocyanate (ANIT)
gavage on the fifth day. After treatment, serum alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase
(ALP), direct bilirubin (DBIL), indirect bilirubin (IBIL), total bilirubin (TBIL), and total bile acid (TBA) were measured. The
appearance of liver and gallbladder of the mice was observed and the liver index was calculated; Hematoxylin-eosin (HE) staining was
used to evaluate the pathological changes in the liver tissues. The TUNEL assay was used to assess hepatocyte apoptosis. Additionally,
the levels of tumor necrosis factor-o. (TNF-a), interleukin-1p (IL-1pB), IL-6, superoxide dismutase (SOD), malondialdehy (MDA), and
glutathione (GSH) were measured in the livers of the different groups. The expressions of endoplasmic reticulum stress (ERS)-related
proteins, glucose-regulated protein 78 (GRP78) and protein kinase RNA-like endoplasmic reticulum kinase (CHOP), were detected by
Western blotting. Results The characterization results indicated that AFIC-NCs exhibited a spherical morphology, with a lattice
spacing of 0.18 nm, and the surface was enriched with functional groups such as hydroxyl and carbonyl. All dose groups of R-AFIC-
NCs significantly reduced the liver function indexes ALP, ALT, AST and cholestasis indexes DBIL, IBIL, TBIL, TBA in mouse modeled
with intrahepatic cholestasis (P < 0.05, 0.01). They also ameliorated liver tissue damage, decreased hepatocyte apoptosis (P < 0.05),
lowered the levels of inflammatory factors TNF-a, IL-1f, and IL-6 (P < 0.05, 0.01), enhanced hepatic activities of SOD and GSH (P <
0.05, 0.01), and diminished MDA levels (P < 0.05, 0.01). Furthermore, R-AFIC-NCs suppressed the expression of GRP78 and CHOP
proteins in all dosage groups (P < 0.05, 0.01). Conclusion R-AFIC-NCs may improve liver function by suppressing the expression
of'endoplasmic reticulum stress markers GRP78 and CHOP, which may reduce oxidative stress responses and apoptosis by intrahepatic
cholestasis.
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7l & R-AFIC-NCs ¥l &R EZ 5378 1.6+ 0.8,
0.4 g/mL.
2.3.3 UDCA ¥ FREL 21.6 mg UDCA #yK, Jni
A 2.16 mL £ B 7K, Boil it &N 10 mg/mL
[*) UDCA ¥#, LI
2.3.4 ANIT 7 FREC 120 mg ANIT ¥R, 784
AT 12 mL WJOBE I, O ot B RN 10 mg/mL
f*) ANIT %, ILFH I .
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e R A B30 T ks I 37 H TR 2R
FLEEFLHE (alanine aminotransferase, ALT). K&H
TRE L FLME (aspartate aminotransferase, AST) Tl
PEBERRE (alkaline phosphatase, ALP). EiZHHZA &R
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bilirubin, IBIL). & HZ 2 (total bilirubin, TBIL)
AUEFHYTER (total bile acid, TBA) /K.
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Fig. 1 TEM (A), particle size distribution (B), HRTEM (C) and XRD (D) diagrams of AFIC-NCs
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FH AFIC-NCs )70 & g & v WL, 7£ 283.83.
398.82. 531.15eV &b AR M) 3 Mg, 7 HRR
Cls (69.11%). Ols (28.73%). N1s (1.93%),
AR S2p (0.23%) 4 (K 3-A). i#—
HAEE C 1s WEAF I T ULTE 283.72. 286.97.
285.71 eV &b 1) 3 Mg (B 3-B), KIRXT R C=
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Fig. 3 Elemental composition and surface composition of AFIC-NCs
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Fig. 4 Effects of R-AFIC-NCs on DBIL, IBIL, TBIL, TBA levels in IC mice (Xt s,n=8)
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Fig. 5 Effects of R-AFIC-NCs on ALP, ALT, AST levels in IC mice (X*s,n=38)
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Fig. 6 Effects of R-AFIC-NCs on liver of IC mice
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Fig. 7 Effects of R-AFIC-NCs on histopathological morphology of liver in IC mice (HE, x 200)
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Fig.9 Effects of R-AFIC-NCs on TNF-g, IL-1p and IL-6 levels in IC mice (X £ S, n =8)
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