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Fig.1 Diagrams and chemical structure of related plants
A: Picture of Rhodiola plants; B: Chemical structure of NLRP3 inhibitor MCC950; C: Chemical structure of NLRP3 activator BMS-986299.
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1 RT-PCR Sham
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Fig.2 Results of preparation of R-EMV
A: Transmission electron microscope ( TEM) image of R-EMV; Bar is 300 nm; B: Zcta potential distribution of R-EMV; C: Release curve of R-EMV.

hEIM  https://www.cnki.net



SRl ES PRI

Acta Universitatis Medicinalis Anhui

2025 Jan; 60( 1)

A B _ C D
5 201 _#'#_ ﬁ) 150 # a 400 AZO -
=1 — s sl &en #it =
5 1sf =00 £ 300 —_ B -
=< [5 o =
£ g0 k3 5 200 310
EZ | = 50 o B S
S e 5r ! 4 100
9 > | = =
2 1 —— == N W
0 0 0 0
a b a b a b a b
E 5 F a b
d 50 _#'#_ ¥ L L DA » 3
LD'/ 40 3 A [’3{'\‘,' Fig.3 Rat modeling results
% 30 N > \3:‘\ P -"a A: Comparison of abdominal water
<oC 20 ys' '% é}’z’. volume in rats; B: Comparison of serum
A 10 x10" ™ ﬂ . ':\ IL4 B level in rats; C: Comparison of
+
0 N b .b,i 'l '_3 » »&"} serum IL-6 level in rats; D: Compari—
N Wy D ..
G 10 » = " son of serum ET level in rats; E;: Com—
—~ gt — parison of serum DAO level in rats; F:
'?D’% 6k Observation of rat pancreatic tissue by
;g \;; 4tk %40 HE staining; G: Comparison of pancre—
;‘5 § 2k l_—l—_l atic pathology score; a: Sham group;
0 a b b: AP group; *¥P < 0.01 vs Sham
group.
A B 3r C
5] 2 -
s=15 B o 6fF *H AR 3 2 8 HA &
2E k& ,E‘ s KR A& &5 6
g o 10 e 4 L8 **##&
g £ **w& e - o4
2 5]
EN 15 BEELE
< = 0 - 0
e h d € o
D_ E 4 Rho AP
= [ ig. ect of 0 on treatment
S’ 000 ** g1 xx Fig.4 Effect of Rho on AP
° +000 Hok H&& =) | A: Comparison of abdominal water volume in
10 Kk HH&E
5 3000 |—'"—| A B =k
° 3 wii rats; B: Dry-wet weight ratio of pancreas; C:
2 2000 2
-‘—'; 1 000 % 5F Comparison of pancreas pathology score; D: Com—
g 0! 3 N | parison of amylase in serum; E: Comparison of li-
a b d € pase in serum; a: Sham group; b: AP group; c:

L-Rho group; d: M-Rho group; e: H-Rho group;

group.

(P<0.05 P<0.01) .

Western blot REMV NF—«B p65.NL-
RP3 AP ( S5H). R-
EMV AP NF—+«B.NLRP3 o
NF-+«B.NLRP3
( 5I.)) AP R-
EMV NF-+«B.NLRP3
(t=24.54.26.91 P <0.001)
AP ( P
<0.001) . R-EMV
NF-«B/NLRP3 o

https://www.cnki.net

" P<0.05 **P<0.01 vs Sham group, #P <0.01 vs AP group; ¥P <0.05 *¥P <0.01 vs HRho

2.5 R-EMV AP
HE
REMV

NF-«B/NLRP3

R-EMV + BMS-986299
(P <0.01)
6A. ELISA AP.R-EMV + MCC950.
R-EMV.R-EMV + BMS-986299
18.1L-6.ET.DAO
729.1.812.0.667.4.707.4 P <0.001)
EMV + MCC950  ILAB. IL-6. ET. DAO
Sham  (P<0.01 P<0.05)  AP.REMV
(P<0.01) 6B ~E. ELISA



c6- Acta Universitatis Medicinalis Anhui 2025 Jan; 60( 1)

B c
2 10f 150
g -
g 8F ki 'éa " lid
)
g‘ 6_ kit :100_ *E
‘rh) skeksk %
5 4} =
E,) =50t
s 2} =
£
£ 0 0
a b c d a b c d
D E F
400 20 501
i " K
Q o ~15) 240 *
'§,300- . ,§)15 ., 5
= = < 30+ *%
— HH ~ o
2 200t z < 10r - 2
o & o 20F
i = 5h 3
= 100 53] a 10}k
0
0% < 4 a b ¢ d 0 ==—% =< 4
G H J
° 6 — —a
§ b d a c 3 g 12 —
- —— @
7] ISy o
g NF-KBpés‘- . -| Z3
o 2 S o
%t Bt ———— g g
E

5 R-EMV AP NF-«B.NLRP3
Fig.5 Effects of R-EMYV on pancreatic injury and expression of NF+«B and NLRP3 in AP

A: Rat pancreatic tissue was observed by HE staining x200; B: Comparison of pancreatic pathological score; C: Comparison of serum IL-13 level
in rats; D: Comparison of serum IL-6 level in rats; E: Comparison of serum ET level in rats; F: Comparison of serum DAO level in rats; G: NF-«B and
NLRP3 mRNA level were measured by RT-PCR; H: Western blot of NLRP3 and NF«B p65; I: Immunohistochemical detection of NF«B and NLRP3 ex—
pression in pancreatic tissues x400; J: Tmmunohistochemical staining score; a: AP group; b: H-Rho group; ¢: EMV group; d: R-EMV group; " P <
0.05 **P<0.01 ***P<0.001 vs AP group; P <0.05 *P<0.01 " P <0.001 vs REMV group.
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Protective effect of Rhodiola rosea bionic nanomedicine on pancreas of

acute pancreatitis rats and its mechanism
Zhang Tongzhe Zhao Xirong Li Peiwu
( Dept of Emergency The Second Hospital of Lanzhou University Lanzhou 730030)

Abstract Objective To explore the protective effect and mechanism of Rhodiola rosea( Rho) bionic nanomedi—
cine in rats with acute pancreatitis. Methods FErythrocyte membrane vesicles ( EMV) were used as biomimetic
nanomedicine coating materials to construct Rho biomimetic nanomedicine. Meanwhile rat models of acute pancre—
atitis were constructed and divided into acute pancreatitis model ( AP) group Rho group EMYV group and Rhodio—
la rosea erythrocyte membrane vesicles ( RHEMV) group. R-EMV group rats were further treated with NLRP3 acti—
vator BMS-986299 ( R-EMV + BMS-986299 group) and inhibitor MCC950 ( REMV + MCC950 group) . The chan—
ges of abdominal water volume were observed and serum levels of interleukin ( IL-6) ILH4B endothelin ( ET)
diamine oxidase ( DAO) malondialdehyde ( MDA) superoxide dismutase ( SOD) and glutathione ( GSH) were
detected by enzyme-inked immunosorbent assay ( ELISA) . Hematoxylin-eosin ( HE) staining was used to observe
the pathological changes of pancreatic tissue. Immunohistochemistry reverse transcription-polymerase chain reac—
tion ( RT-PCR) and Western blot were used to analyze the expression of NODike receptor protein 3 ( NLRP3) and
nuclear transcription factor-Kappa B( NF-«B) in pancreatic tissue. Results The prepared R-EMVs were nearly
circular the average particle size was (244.61 +£1.08) nm and the Zeta potential was —( 11. 13 +1.25) mV.
At the same time the EMV could load (58.67 £0.79) ug of Rho. Compared with Sham group the abdominal
water volume of rats in AP group was significantly higher (1 =33.79 P <0.01) and the levels of peripheral blood
immune indexes IL4B IL-6 ET and DAO increased (¢ =38.25 42.54 29.20 34.92 all P<0.01). In AP
group there were obvious tissue hyperemia and edema widening of lobular space infiltration of a large number of
inflammatory cells and increased pancreatic pathological score (¢ =30.06 P <0.01). Compared with AP group
abdominal water volume dry-wet weight ratio of pancreas pathological score amylase and lipase levels in Rho
group decreased ( F =1523.7 543.3 839.9 446.1 172.2 P <0.05). Compared with other groups the lev—
els of serum IL4B IL-6 ET and DAO in AP group decreased to some extent. Compared with AP group NF-«B
p65 and NLRP3 protein levels and NF-«B and NLRP3 immunohistochemical staining scores decreased in R-EMV
group (t =24.54 and 26.91 both P <0.001) . At the same time the levels of serum ILAB IL-6 ET DAO
MDA SOD and GSH in REMV + MCC950 group were significantly lower than those in AP group R-EMV group
and R-EMV + BMS-986299 group. Conclusion R-EMYV has a good pancreatic protection effect in acute pancreati—
tis which is related to reducing the activity of NF+«B/NLRP3 pathway and down-regulating the expression of in—
flammatory factors such as IL-6 and oxidative stress indicators such as MDA.

Key words Rhodiola rosea; biomimetic nanometer; acute pancreatitis; pancreatic injury; rat; mechanism
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