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Evaluation of targeting effect and protective effect of evodiamine phospholipid
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WEN lJian!, LIU Wen!, SONG Shuoyao?, LI Herong', JIN Yang'- 3, ZHANG Huan!, SHI Huiyun', WANG
Shouli'

1. School of Pharmacy, Guizhou Medical University, Guiyang 550025, China

2. Yither Biotechnology Co., Ltd., Shanghai 200120, China

3. Guizhou Key Laboratory of Pharmaceutics, Guizhou Medical University, Guiyang 550004, China

Abstract: Objective To evaluate the gastric ulcer targeting effect of evodiamine phospholipid complex self-emulsifying drug
delivery system (Evo-PC-SMEDDS) and verify its efficacy. Methods By analyzing the fluorescence imaging results and laser
confocal microscope fluorescence imaging results, the gastric ulcer targeting of the preparation was evaluated. The improvement of
Evo-PC-SMEDDS on ethanol-induced gastric ulcer model in rats was evaluated through the morphological observation and HE
staining results, and the gastric ulcer index and gastric ulcer inhibition rate were calculated to quantify and score the gastric ulcer.
The possible mechanism of Evo-PC-SMEDDS was inferred by measuring the related factors of gastric secretion and oxidative stress.

Results The results of animal fluorescence imaging showed that Evo-PC-SMEDDS had gastric retention in rats. It was observed by
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laser confocal microscope that Evo-PC-SMEDDS labeled by fluorescent probe FITC were concentrated on the surface of ulcer
mucosa in model rats. The results of pharmacodynamics and HE staining showed that Evo-PC-SMEDDS had a good protective effect
on ethanol-induced gastric ulcer model in rats. After Evo-PC-SMEDDS was administered, the contents of MPO and NO in gastric
tissue decreased significantly (P < 0.01). Compared with evodiamine group, the GSH level in stomach tissue of Evo-PC-SMEDDS
group was significantly increased (P < 0.01), SOD activity was stronger and MDA content was lower. Conclusion The retention
time of Evo-PC-SMEDDS in the stomach reached 6 h, which was significantly longer than that in the stomach of normal rats. It was
inferred that Evo-PC-SMEDDS realized the specific distribution of ulcer sites by gastric retention. Evo-PC-SMEDDS has a
significant protective effect on ethanol-induced gastric ulcer in rats. It can timely and effectively inhibit the production of lipid
peroxide in gastric tissue of rats with gastric ulcer, inhibit the secretion of H* in gastric juice and the activity of pepsin, and alleviate
the degree of gastric ulcer injury in rats.
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Fig. 1 Fluorescence intensity distribution in vivo of rats
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Fig. 3 Fluorescence distribution in gastric tissue (n = 3)
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Fig. 2 Distribution of fluorescence intensity in digestive tract of rats after 6 h administration (n = 3)
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Table 1 Fluorescence quantitative analysis of gastric tissue
(X£s,n=3)

3 TR (WW-em™)
A5
Oh 2h 4h 6h
Free-DiR 7.52X10° 7.76 X 108 446X 100 0
DiR-EPC 9.18X10% 2.53X10%"  8.05X108 7.25%X10%*

DiR-EPC+M 2.55X 1010 1,38 X 1010"## 1 74X 1010"## 1,89 X 1(10**##A
5 AA[FRT IA] Free-DiR #4104 *"P<<0.01: 5AA[F A DiR-EPC
HEE: #P<0.01; 5FA 4h B EHE: 2P<0.05.

**P <0.01 vs Free-DiR group at the same time; *P < 0.01 vs DiR-EPC

group at the same time; 2P < 0.05 vs same group 4 h.
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Fig. 4 Distribution of Evo-PC-SMEDDS in gastric ulcer tissue
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JEA REUBRCIR oA AN TR & R T 4 A S
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Fig. 5 Histopathology of rat gastric ulcer in each group

FEEFRMAR, HHEIAR; HAF Evo-PC-
SMEDDS 4 B thifhi /b, B iR Z e8I
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BA R EEG I IR CBR v 3E9% B &
RN, W T QBN BRI E R
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(ulcer inhibition rate, UIR) F/nHEFIAIT 2549055
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Table 2 Gastric ulcer index scoring criteria
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Bohs (5[0, 1] mm) 1
FOREE CREEE(L, 2] mm) 2
FORE M CHEEEQ2, 3] mm) 3
4
5

HPIRAR S (PG, 4] mm)
BRI (5 >4 mm)
ZFAl (FEH>2mm) A
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P BRI B SRR, Rk, T2
PR ORIF ORI CT . B B Z (gastric uleer
inhibition rate, UIR) & AR .

UIR = (7R 4 F 57 1 50— TS 4 24 0L 0 35 i )
Y e E

PR IRE 3 Fon. SIEEAMLIL, BAHE
TR R E T (P<<0.01), 7N B itmis i
e HBH SHERAMIL, JAHAN B BmE
W EEIL (P<0.05). HH Evo-PC-SMEDDS 4
1 E B, BB T2, Bipta
A EEIE (P<0.05),

R3IGERIR, SHLZR CREFHEFHRR B
B B — 2 R ER . Hdr, S5HEZmaA
ALk, Evo-PC-SMEDDS H 5tz # il %5 5 58 fin i 42
(P<<0.05), PLE BT A AP imiE. 458K
B, Evo-PC-SMEDDS X} Z 55 1K B 5 57 A
A RIFMRIER, X 0TRES90K % A FLIF 2L
e, HEtmiih i k. Ak, B
BABE BRESRIDI6E, Xa et — B0 7
EE IS AEAEVESEUR

<3 BHEARBRBHIEEMNBRHIHIZREMNIF R

(X+5s,n=6)

Table 3 Gastric ulcer index and gastric ulcer inhibition

rate of rats in each group (X £ s, n=06)

a5 EapZipliev] — e
(mgkg™) /%

S| - - -
it - 61.20+5.40%4 -
Evo-S 100 3820£2.10°  37.58"
CBP 498 23.87£1.90"  61.14*"
Evo-PC 100 25.55+4.20" 58.25"
Evo-PC-SMEDDS 100 18.484£2.90"%  70.49"*#

HaAMARE: 2P<0.05 44p<0.01; SHBALLE: "P<0.05
“P<0.01; 5 CBP AL *P<0.05.

AP<0.05 2P <0.01 vs blank group; "P <0.05 P <0.01 vs model
group; P < 0.05 vs CBP group.
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Evo-S ‘ R EvoPC
BELN M R Z AR MR BE G e 4D K (DL RN
CHOy Hi ¢t

parenchyma cells and mucous membranes fall off after degeneration

Evo-PC-SMEDDS

and necrosis (1), edema (1), inflammatory cell infiltration (1),
bleeding ( 1).

E6 FHERNRBFRALFETNL (HE, X200)
Fig. 6 Histopathological changes of gastric mucosa of rats
in each group (HE, x 200)
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TRIERZ . SR B B A S5t
I 80 7K e R 288 A4 441 3 3 6 4 ] B B R 52 3
B R TR A R A5 Rk 35« Evo-PC 41 HE I 15 6 S 55 v
REAERHPEZG AR, (N> BRI AIIRIE, i FE
Wi %% . Evo-PC-SMEDDS ZH [ %&b T L2 i s
e/, AUILE RGN, B R ER A RE R
PR MEAEA TR, RUEMMBERD, 2EEGEL A,
DIREL AR M 3, BT KRR, R
ik, BIURR TR B EME AR, BiEE
KEBMEBEERE . L34 RERW, Evo-PC-
SMEDDS 38 isk 171 fi] ¢ i 28 4 AN 98 i 286 5 T 453473 10
il B T K BB 7

2.4.5 Houwrne SR pH Rl BT pH
B, K REMHHE T .00, LA 4000 r/min &0
10 min, WeBE B3EH, “PATIE 3 4. W i ey
P P R FH IR s v s s IO\ & &4 9 IR K
e, EEAL M, WA RRPE H 45
SN, WIS HY, RN E4. BUEE Y
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2 mL B =SB, A E E 1212 0.02 mol/L ]
NaOH Vi€, [FINABREs), ZLEAHK, HdlE
FtONIE, ROAT BRI E 4 A, 1LRTHHE NaOH
WS . BIUSBRETHE AR,
SR B = SR AT VI A AR X SRR X1 000

BRI 25 RN 4 Fios, B EmEA K
BB VBRI T AR (P<<0.05), R H
CBEF I K R B RO H OB SO B agn, B
W E . SEMALE, 45 T# CBP. Evo-PC
1 Evo-PC-SMEDDS il f&# ] 5 5t KB B pH
R ETE (P<0.01); HH Evo-PC-SMEDDS
2 B W pH B S i v 45 R K W, CBP . Evo-PC
A1 Evo-PC-SMEDDS R 1] =i A1 B J5¢ % K il B
L7 I =

B E A VENE R SR “Mett K7 A,
12 em K, WE 1 mm BABEREITET. B
R BB B TR ST R, AR AE
VB N AE, TRAE 85 CHUK i B 1 ERERE

R4 BEXBRAWBREDUEIR (X+s,n=6)
Table 4 Various indexes of gastric juice secretion of rats in

each group (X £ S,n=0)
B S T S R R/

51 B pH fH
(UmL™")  (mEqL™)
7 486078 0.40+£0.11 1.23+1.60
it 3.67+1.34% 12040404 3.62+0.70%
Evo-S 452+1.64 0.66+034" 1.62+1.78
CBP 4904094 0.80+020 1.47+021"
Evo-PC 5794036 0.514+0.19"% 1.40+0.19"

Evo-PC-SMEDDS 6.19+0.20" 0.48+1.03""* 1.314+0.25"
R AMLE: AP<0.05 2p<0.01; S5HMHLLE: *P<0.05
“P<0.01; 5 CBP #Lt#: #P<0.05,

AP<0.05 2P <0.01 vs blank group; "P <0.05 P <0.01 vs model
group; *P < 0.05 vs CBP group.

ARG, L E SR 4 om K, AR
Pt ], EOKAE A . BB 1 mL T 50 mL
H =B, in 0.05 mol/L 5 FRVATR 15 mL #2247,
i 2 REEE T, PR O, 78 37 CHEE/KIB
FEPWE 240, AUHEAE, HIEs RRNESE
1 P i a7 B 08 43 (P B2 DAY i 2 A SR P 34
B & AREE R E AL .

B G = B R WA I K T 2 X 16

HEAMGNSE R (R 4 BR, 5FA4M
e, UK B B E A EE R (p<
0.01), K LEEFEFHEAK R KB & 05w
e SR LR, 45 F () CBP. Evo-PC Al Evo-PC-
SMEDDS Fil{f4 (1) {537 K B B £ G PR3 B
B (P<<0.01), #2/~ Evo-PC-SMEDDS nJ i it [%
KB B B OB TR B R . 25 1R 3, Evo-
PC-SMEDDS i HA1 B 5t K B HOBE, 4 5
| AT R MR OIS KRB B -
2.4.6 FEACSEAH RN FIE S TR BRI AR
A G A% R UL B T AT AH R . K B Bt A 2 A
A B R bRt Il &5 SR an sk 5 B, 5 A4
Eb, #E 7 4 K B, GSH. CAT A1 SOD 7K“F-f#1%, MDA |
NO 1 MPO &R EHIN (P<0.01), K LB ig
ISR B AN R . SR KR
FHEE, Evo-S 4H. CBP 4l. Evo-PC 41f!l Evo-PC-
SMEDDS ZH Fil {47 5 oK B, B i MDA 7 &8 2 3 B {I%
(P<<0.01), H. Evo-PC-SMEDDS AH#¢ T HAth 4 i
AR =) MDA HA Bk 1 B RE /T

R KB AHEL, Evo-PC-SMEDDS FiiAb ¥
Ja KB MPO 1 NO & & FEIK (P<<0.01),
1t B Evo-PC-SMEDDS fit B 2. 240385 48 JiE PRl F1 28 14
A IR ) B 2545 . Evo-PC-SMEDDS
AFRFE KRB SOD M CAT & thn, H KRB

#*5 BEARBAREMNAIERNER (XLs,n=6)

Table 5 Indexes of oxidative stress in gastric tissue of rats in each group (X £ s, n=6)

2H ) MDA/(nmol'mL™") MPO/(nmol-mL™") NO/(U'mL™") SOD/(U'mL") GSH/(umol-g™! protein) CAT/(U-mL"™")
T H 3.76£0.62 3.54£0.17 1.78£0.25 386.431+46.51 42.78+3.68 3.68+0.30
it 13.651+1.3944 0.851+0.33%  3.86%0.71%% 156.87149.46%° 20.8543.57% 0.961+0.3744
CBP 10.26+0.45™ 0.74+0.23 2.944+0.24 185.59+39.17" 2791+1.93 1.31+0.48
Evo-S 9.734+0.98"™ 0.57+0.25 2.25+0.24 306.00+24.18 28.18+1.61 1.45+0.34
Evo-PC 6.08+1.30™ 0.4240.13"  2.06£0.56 286.80%+18.41 35.84+3.50 1.40+043
Evo-PC-SMEDDS 5.07£0.30"# 0.621+0.14™ 1.84%+0.49" 330.124+31.02" 37.81£1.40™ 2.354+0.20"#

HaAM . Ap<0.01: SEAME: "P<0.05 “P<0.01; 5 CBP4ltLE: #P<0.05 #P<0.01.
AP <0.05 2P <0.01 vs blank group; P <0.05 **P<0.01 vs model group; P <0.05 *P <0.01 vs CBP group.
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MDA & B FHFK (P<<0.01). 5 RZEHFE R 24
ZHAEL, Evo-PC-SMEDDS %5% 5 B 414+ GSH /K
VB FH 5, Evo-PC-SMEDDS 4 SOD i /7 54,
H MDA #&EHK. 455K % Evo-PC-SMEDDS K
A= R A s R 25 3 £ B 5 TR BB 424k
AL BRI RE

3 Wie

RIEFIEE A HERILAL . DU PUEBE. R
PR 2 A, (HR T KRB E. O
MR AR F FEAR, BRI T HAEIR IR R .
SMEDDS 2 FH i1 AH « LAk 77 A0 B L A5 2 R 3 A
HilF, BA RIFIE S EEM AR, T
E— 2 L O 2 e, TS 2 ED)
FIH B . A AERTHISC I i 2 T Evo-PC-
SMEDDS s £l £ 568, FHx A5 1 25 RAE K
AN B RSB RAT TV, RIS R
2y AR E A BNRIERE )

FE VR T AR 7 A b, A FUit— b R
RNGEAR GROCIL I ERAR, MR N 4ERE L
BV FIZS B 0 A A RIZKSFERFL T Z 7 B 5t
R a k. 45 5%, Evo-PC-SMEDDS X 2.l 5
W E oz B RS Rk, DL B B
) 77 EL BT SR 2K SRR J5¢ o S A AR 1 B A6 11
B ) SR AR . HEE T AR B A K A T EPR AL
N, T FERR 1 38 ) T 45 . 243522 45 SR K B Evo-PC-
SMEDDS X} Z #1755 (1) B it B — 5 7y 14
TRAPAER, JFEHGSR 7 RSSER) B R R ER

H ATA K B B It B I vk A R
L B B A B N B AR 25
BB, CREE A 4R KR E
TR, Hodr, 20 B SR B s AN
HEUERE A MR R 5 N B R R,
HEWETE, EEME. FbASL® ] S S
(O = Py Bit

FRIETR R, Bits KA R T Bk
K2 (BB S E AR 1 E B, XFhREE
Al AE 2 BT BRI R A BB 5 B A R - AP
it B o AR DR 2R AR AR R A AR AN T SR R 1 55
W, FUEMTIKF B S AP NO. Wik
B0, JiE B AL AT MDA THE 5 28 55 & 1K R
BEUA K. AR, RIS 220 R
ZHI9KFL (EJPCND Al jdit $2 & B A SOD &
&, FRIC MDA & &Rk D SR, DA FEIR

RUEAMIA 7 (IL-6. TNF-a) /KT, EEPLAE
F IL-4 KPR B R ER

ftt, HEM Evo-PC-SMEDDS K543 B ii%
Jo 8RR F AL — 7 T i 42 e 1 R
H SOD. CAT LK GSH &=, FFIKEFE MDA
RN 5T TR I A 1 R DA
K B E AR, 5 NO. MPO #iE(S 5 17K
PRI D 9 1 AN IR

Zx ERnA, AHFFEY] T Evo-PC-SMEDDS A
R B EER R 1, BX B A BN R AT
ATT AR, NH A E TR KSR AR T —
SE B SO, NBRAUE 25 1) B It 1) 6 T 1 S
BT T BN TN S E T R
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