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i E: BB S EFERSZLET (morroniside, MO) HIJHIFEAL 504> /K ZLIE T JG (sarracenin, SA) HIHTH K
FRYEM . A& RSB B REEST MO K SA #HTHE: W3 A K AN S 4 B s THP-1 40 M BEHL >
Junet BZH BT ZH K2 MO iR =i (25 100 pmol/L) 41T SA I« =7 & (25 100 umol/L) 2H , >R AR £ ## (lipopolysaccharide,
LPS) BXAIRMENS %1 —TElR (adenosine triphosphate, ATP) Hill¥ THP-1 ZHRIMIEE SO REANMIE Y, B-25 25240 53 4G T ARk
BRI MO & SA, Western blotting YA M40 i 85 1 & NLR K% PYRIN 38 1 3 (NOD-like receptor family pyrin domain
containing 3, NLRP3). H4HiE/r&-1B (interleukin-1B, IL-1B). ZLRAB/FRIRILEE (protein kinase B, Akt) MR LZE
%/ 75 2R & (phosphorylation protein kinase B, p-Akt) FI3iE LA AN RS TR IL-1B AR FRIE; F M Balb/c /N ERBE
HUNSTIEAL . SA 4 (50 mg/kg). St ZBEE M) (acetaminophen, APAP, 300 mg/kg) ZHA1 APAP (300 mg/kg) +SA .
di. AR (5. 25, 50mgkg) A, BLAZUA/NR ig AHRREIREE SA2h 5, BRXTERZL K SA dUNRAL, HARSA/NR ig
APAP, 24 h JGIRRERARFE/IN BRI 135 P I Z R R L F5 F4 (alanine aminotransferase, ALT) KA RIRE L LM (aspartate
aminotransferase, AST) MHFNEHLH P~ (malonic dialdehyde, MDA) 7K, #ail2H£U5 B =20 L0 /500, Aanilll /N B2 A2
KA FREARAR BRI R FE 5248 1 (mouse EGF-like module-containing mucin-like hormone receptor-like 1, EMR1, XK F4/80)
NLRP3. FMEIRKE IR E H/KEEE-1 (cysteinyl aspartate specific proteinase-1, Caspase-1). IL-1B. p-Akt & Akt 15K A
RIBNEDL. R AL RY] SA 5 MO PIReifi| EMR40 i NLRP3 & IL-1p M FRE (P<0.05. 0.01. 0.001), H
SA [IZIRCEART MO; RISzt — 2RI SA REUEHIHI APAP i 5 1/ R MG ALT. AST KHFAE4ZU4 MDA [¥1%5 4
Fik (P<0.05. 0.01. 0.001), Pt IERRELSI, ML PLEHIR SA KIFLR MR ER S Akt EERA K. 518 SA R
W ZE BRI RSy, RS IEI TS Akt JE S RIEBT R R .
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Anti-inflammatory and liver protective effects of sarracenin from synergistic
ingredients in processed Corni Fructus
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Abstract: Objective To investigate the anti-inflammatory and hepatoprotective effects of sarracenin (SA), a processed and
transformed component of morroniside (MO) from Shanzhuyu (Corni Fructus). Methods  Ultra performance liquid chromatography
was used for the identification of MO and SA. In vitro, firstly, THP-1 cells were randomly divided into control group, model group,
MO (25, 100 umol/L) groups and SA (25, 100 pmol/L) groups. Among these, model groups, including MO and SA groups were
established by lipopolysaccharide (LPS) combined with adenosine triphosphate (ATP), while MO and SA groups were treatment with
doses of MO as well as SA, Western blotting was used to detect the expressions of NOD-like receptor family pyrin domain containing
3 (NLRP3), interleukin-1p (IL-1B), protein Kinase B (Akt), and phosphorylation protein kinase B (p-Akt) in cells as well as the

expression of IL-1p in the supernatants. /n vivo, male Balb/c mice were randomly divided into control group, SA alone group

Wis HEA: 2024-08-09

HEWE: EXARPEREESTEREREETIH (82104394); WHLA M AT FIHH (LY23H280008); #iiLH L 25 KA AT H
(2024JKZKTS09); #iLA PEEZFHLIE (2025ZR104)

TEEENY: ERM, WLotyid, 7228, E-mail: wangzeping200008@163.com

HBIEEE: K, O, RSN, WETAEHIHT. E-mail: caogang33@163.com
Ok, BIWFSCER, WRAE SN, ®FACS AN 25253, E-mail: xinhan@zemu.edu.cn



FED 2025618 $56% B 1 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 1 + 155

(50 mg/kg), acetaminophen (APAP) group, APAP + SA group (5, 25, 50 mg/kg), among these, SA groups were intragastric
administration with different doses of SA, 2 h later, except control group and SA alone group, the mice in other groups were given a
single APAP (300 mg/kg) by gavage, and mice were executed under anesthesia after 24 h. The levels of alanine aminotransferase
(ALT), aspartate aminotransferase (AST) in serum, the level of malonic dialdehyde (MDA) in liver tissue and histopathological changes
were detected. Moreover, Western blotting and immunofluorescence were performed to detect the expression of mouse EGF-like
module-containing mucin-like hormone receptor-like 1 (EMRI1, F4/80) and NLRP3, the protein expressions of NLRP3, cysteinyl
aspartate specific proteinase (Caspase-1), IL-1pB, p-Akt and Akt were also evaluated by Western blotting. Results In vitro, both SA
and MO could inhibit the expressions of NLRP3 and IL-1f proteins in macrophages (P < 0.05, 0.01, 0.001), and the efficacy of SA
was superior to that of MO. In vivo further revealed that SA could inhibit the increase of serum ALT, AST, and liver MDA levels
induced by APAP in mice (P < 0.05, 0.01, 0.001) and improved liver pathological injury, and network pharmacology revealed that the

anti-inflammatory and hepatoprotective effects of SA were related to the Akt pathway. Conclusion SA is a synergistic ingredient of

Corni Fructus, which can play anti-inflammatory and liver protective effects by regulating Akt pathway.
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SPF %% Balb/c HEPE/NEL, 48 H, fRJiE 18~
22 g, HIMUMNE BRI AR A R, ¥
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PeproTechlnc A7) TR I EE LRI (phorbol
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5 A2383) 2 H Sigma A 7]; RPMI-1640 1595
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Al D; XW-80A AR TEdR % dr GEET T HAR DR
HliEA PR/AFD); EPS 300 AU H kA (EiEREERHE
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Bio-Techne A7]); AXIO SCOPE.A1 A%< w] 1FH 7w
B (EE 2R AF]); 225D-1CN B+ 2
—HFRFL BSA124S BJjor 2 —HTRF (FE[EE
Z A AT]); ACQUITY UPLC H-CLASS PIUS 5
WORAH (3E[E Waters 22 7]); Unique-S15 8 RO-DI 2
afiykAL CE T 1B EERP AR A R A R]D; VELOCITY
18R M & A EEA R ES Ol GEKANIE. Dynamica 22
F)); RM2255 BY-HATAEYI AL (FE2E Leica A
AD; NX 50 BUARYIA L (GRER R IREHE AFRD;
3100 244 F AN AT C(HAHSLAFD.,
2 ik
2.1 MO HIFEHLEF]

BOE R, 5 MO JREYA]), FFR%EE pH 2,
2 i IR 75 5 1545 MO AL I ok A
22 BEM&HEEE (ultra performance liquid
chromatography, UPLC) £#&
2.2.1 XSS IEIES R AREL MO,
SA XA, DA AR RR ) R R A1) 0T B R



FED 2025618 $56% B 1 Chinese Traditional and Herbal Drugs 2025 January Vol. 56 No. 1 + 157 »

N 10 pg/mL FI0T R A
2.2.2 ARSI A BOB S TR
FR A1) AT RREX ) MO J5 & I N AH SR AR 1) H
WEFREIWRE AN 10 pg/mL AR IR .
223 mik%M KA ACQUITY UPLC BEH Cis
(100 mm X 2.1 mm, 1.7 pm) EilHE, BN 0.1%
B AKIATR (A) -2 (B); BAEVEAE TN 0~
0.3 min, 5% B; 0.3~2.0 min, 5%~7% B; 2.0~
5.0 min, 7% B; 5.0~7.0 min, 7%~14% B; 7.0~
8.0 min, 14%~20%B; 8.0~11.0min, 20%B; 11.0~
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A PMA (100 nmol/L) % & 48 h if5 F4Hfullfi5% . THP-
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A
HEmELE: " P<0.001.
***P <0.001 vs raw product.
1 WRESFEBEFRIE MO & SA 22Tk
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Fig.1 Changes of MO and SA contents before and after

high-pressure wine steaming of Corni Fructus (X s,n=3)
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Fig.2 Exploration of law of conversion of MO to SA in simulated concoction process
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Fig.3 Cytotoxicity detection of MO and SA (Xt s,n=3)
THP-1 cell
LPS+ATP - + o+ o+ o+ +
MO/(umol-L™) - - 25 100 - -
SA/(umol-L™1) - - - - 25 100
NLRP3 —_— — - 1.3X10°
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XA L ##P<0.001; HEBALLE: "P<0.01 *"P<0.001; S5AA[FFIE MO H#: 4P<0.05 44P<0.01 444P<0.01,
#P < 0.001 vs control group; “P<0.01 *P<0.001 vs model group; AP<0.05 44P<0.01 444P<(.001 vs same dose of MO group.

El4 MO K SA HARIERIFM (Xts,n=3)
Fig. 4 Evaluation of anti-inflammatory effects of MO and SA (X +s,n=3)
1B, SN-IL-1p) HIEEH/KFEZFTHE (P<0.001); 0.01. 0.001),
R R, SA . MK 40 NLRP3 2 IL- 3.5 SA ZE APAP FSH/RIFIRERE
1B FIZRIEH B2 T % (P<0.01. 0.001); S5 4HA JFEm et 5 A BEE ALT J AST FEA5 1)
A& MO U, SA BIZ R N (P<0.05. ThEn, FIER BB ALT & AST HIFHEfE 9 AT
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REZ MM RAED, WK 5 Fiw, HIREFIRS
T APAP & FEUFAHMB 0 IR, fFBE A
o ALT J AST 7K-V-HIF &, T SA 25 245 Re g 411
X — R kAL (P<0.05. 0.001), HEHE
. FEAER R AR R 6 2 T30 MDA /K-F 3
s, x4 e, APAP 4/ BT EH MDA
KT EFE (P<0.001); 5 APAP A LL#,
APAP+SA AN EF ) MDA 7K1 & 2 [%
i (P<0.001), HEFIEMXME, Rk, HXHE
HILHE, SA H/NRIMIE ALT. AST KAFAEH L
i MDA ¥R E Z R, LS KR SA fE %4
FE T BERS k2 APAP i S5 1 R 40 B 5 45 .
3.6 SAINE APAP i35S0/ R ATAE4A R FRIE S0
HE e85 Rl 6 Frw, W SA 4/
B, /NS IR . HEPI RS APAP /bRl
JEFRE A K AR FF 40 BIR AR, xE4ais 2, R
ZHIEKEL, RANMIZIEIN; APAP+SA A&
HANRIFIEH AL TR, HPE%A)T, SRR

HEi.
3.7 SAIE APAP FFHV/NREMRMREES K
RE/MARDEN

JHF I 98 RE 1) R AE A A A Bl 2 G A ) 35
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