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Abstract

Key words

Acute pancreatitis (AP) is one of the common digestive system emergencies in clinical practice. Its
pathogenesis is complex and has not yet been fully elucidated, and there is also no specific treatment.
The finding of creamy ball epidermal growth factor 8 (MFG-E8) has provided a new direction and
approach for the diagnosis and treatment of AP. Studies have shown that MFG-E8 is involved in the
pathophysiological process of AP and may be the endogenous protection medium of AP. At the same
time, the high expression of MFG-E8 in serum of patients with AP may be used as a potential biomarker
to evaluate the effectiveness of AP treatment. In recent years, with the deepening of research on the
pathophysiological mechanism of AP, calcium-mediated mechanism for acinar cell injury and death has
been confirmed, as well as the necessity of eliminating apoptotic and necrotic cells in the AP
inflammatory response, and the importance of mitochondrial permeability transition holes and intestinal
mucosal barrier in AP. MVG-E8 plays an important role in the occurrence and development of AP. On
the one hand, MFG-ES8 relieves AP by improving the pancreatic structure, restoring the regeneration
function of pancreatic acinar cells and removing the necrotic acinus, and reducing the serum amylase and
lipase in AP animal model mice. On the other hand, MFG-E8 promotes macrophage reprogramming
through a mediated inflammatory signaling pathway to reduce the production of pro-inflammatory
cytokines and thus inhibits AP inflammatory response. At the same time, MFG-E8 can repair the
structure and function of mitochondria by improving mitochondrial biogenesis and increasing
mitochondrial fusion, thereby reduces oxidative stress response and prevents AP progression. In addition,
MFG-ES8 also plays an important role in repairing the intestinal mucosal barrier, reducing intestinal
bacterial translocation, and improving intestinal ischemia-reperfusion. As a lipophilic anti-inflammatory
glycoprotein, MFG-E8 has multiple biological activities against autoimmune and inflammatory diseases,
and has multiple biological functions by binding to integrin receptor avp3/5 and phosphatidylserine, and
is involved in the cellular processes such as maintenance and repair of intestinal epithelial cells,
angiogenesis, adhesion and proliferation between tumor cells, and the clearance of apoptotic cells. At
present, studies have found that MFG-E8 plays an important role in a variety of diseases, such as
infectious diseases, tumors, nervous system diseases, autoimmune diseases. However, the role of MFG-
E8 in AP has been recognized only in recent years, and the specific mechanism is still in the preliminary
understanding stage and not completely clear. Besides, the current literature reports mostly focus on the
inflammatory reaction, mitochondrial function recovery and intestinal mucosal barrier protection, and
further research is needed for its role in other pathological mechanisms of AP, such as pancreatic
microcirculation. Second, there is no definitive conclusion about the timing, applicable stage and specific
dose-effect relationship of MFG-ES intervention on AP. However, targeting MFG-ES8 is a new strategy
for the treatment of AP. Therefore, it is important to further study the role of MFG-E8 in the pathogenesis
of AP for the diagnosis and treatment of AP. Therefore, in this paper, the structure and function of MFG-
E8 and its mechanism of action in AP are reviewed, and the related literature concerning treatment of AP
with MFG-ES as the target is summarized, which will provide a new breakthrough point for the clinical
diagnosis and treatment of AP in the future.
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SPEEAE 2 (acute pancreatitis, AP) Z—FfiL)
W e ) | o B AN S N A O B ) BE B S R R
TER BN, W IR b — e WLy 2R, R
RAEBAEARW BT, B EFR 7 BT IR
fpat S H T i PR A 4 IH I A DG %0 a0 IH A E |
R B RE B A L AR e v IR L RE AN A
MAESE S AR KR DL T 522 AP & —Fh A FR
PG, (HIE 30% 1 58 3 23 i e g E00E 2 IR A
A (severe acute pancreatitis, SAP) , P A ik ik G
RBE, ot W o) e B i A PR RS 6, e I ™ i
th B M % 15 A % 585 ) BE 2608 (multiple organ
dysfunction syndrome, MODS) , ¥ 4L 3% ik 209,
Bl % 0 AP B TR ABIE TS, L4 R X AP 1 A L il
KO A SR T 2 g, H B TR X
APIRIT YRR RO 10 259, Im R YR ST A A TEAR R Y
Jay BRAES S FLIR 3R K 2 A= K 7 8 (milk fat globule
epidermal growth factor 8, MFG-E8 ) S —Fh A JE
H, BABTE B Vg Ve 55 2 Rl AR )G
PEL B R MFG-E8 2 55 AP (¥ 95 3L AE 33 72
A]RE S AP N IR PR B A BT . AR SOt MFG-E8 1Y
LAl Dy e B AR AP R AL, [R] LD MFG-ES
AR S HEAT AP IR YT WA OGSO — 253k, AR
AP [l R2 R R SR A VDA A

1  MFG-E8 RI&#FnIhaE

MFG-E8 AR ZLWE A . FLEEE R, ShILR L
B2 AN . 0 Ak B AR A oy 6 1) — R R IR M T R
AR E™, 7 1990 48 B ki & HAY T3R8 1Y
FLHBE D BRI E1, S5 H1 Collins Z5E1HIE 52 HoA: T A
w15 S5 ge ik b, HARN 1525 Bl 2 X 54 ¢
MFG-E8 Y N A sy 1 & 2 A~ 8 & )3 41 1Y 26 B2 A= K A
FH (EGF) Z5tgll, 78 -4 =/ EGF hf —/ 5
i 55 240 i 5 9 T 1Y) R B AR 1 IR B RS AR -
HAEAMR-KLAMm (RGD) B &R T, RitEs
T AR avB3/5 M AR 5 e S R0 40 M T 0 G BEE L 3
B AN T . A COOR i A PR A S R VG A7 A FS/
8C &5ty 3, 52 Wy k42 F REE I [+ V Fl VIIL Y
C2 S5 P s B AT [ VR 1, L BB 5 5 1k 45 6 40 it e
F A BE AR B2, A AT MFG-ES 2 Bt 31 41 fg i
P MEFG-ES AE S U8 T 4 B R0 7 05 48 JY 2 1] 7Y
By 35y 1, bRic BT SEAT 2 v B . A T Al i
JIE b ) B I Pk 22 2 % (phosphatidyl serine, PS) fE
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5 ¥ MFG-E8 § 5+ ML 45 45, 1l MFG-E8 X PS 45 5 fif
ST T A R A R Y [ A R K, HE K BE i il
JORF R, S 5 E N R B K B P (vascular
endothelial growth factor, VEGF) #1484 1 5 19
L K i 20 B 3 7% A g i 2T, %5 T MFG-E8 1Y
MY OIRE . H AT SE & B MFG-E8 78 2 Fl 5
i R E B R AT, B AR M EE AR A 4 AR
e Bl Kook A RE AR R A0 B R st I il
FEMT B R

2 MFG-E8ZEAP &4 . K BHHIIERHLE

MFG-E8 7€ sl ) Fl AR W 132 4y A, A 46 3L
B AR BEAR . B . FUAR L AnA . i A
FZ AN . /N AT 20 A A M 2 R A T AN
R B SR 4 R AL H A F R R B
MFG-E8 X 2018 1 e iR R A — & WIGIrEH . 7
B BFFE RS, b 25 T % S T R 08 i B
i 5 JE 5 B v MFG-E8 1 7K VA 2 PE Ak SAP ¥R 97 1)
R . L MFG-E8 1] BE A 4 T AP IR T A3 2 1
(VR E A= AR ) o
2.1 RERERARER B BEIR G

WEoE & AL RE 2 RiE S0 /N AP BRI, AP
AMEIA MFG-E8 32 22 7% R IR 3 45 I Bz 40 M rp R 3%
K, TAE AP PR B T B R A R 0 A0 e A i 4
R 4 i Fh 2635, H MFG-E8 i 3% ik K 3 5 AP fY
JEE R R GEOC, B I E MPG-E8 ) % kK
SRR FEdE R FR IR 2R i R TR 5
) AP /N B R i % B, MFG-E8 Bt = (1) AP /) il 2>
28 7 3k B 0 AR N SRR, R A R, IR
A0 A PR A7 5 ELIRFE RGN, [ s kA S 3 1)
RERERS, TMiZh T # 20 MFG-E8 (rmMFG-E8) JAJT IS
B SR T AP RS N U R 407, st L R 2
F WK AT R IR G T A AR AR T g, ORI BR
IRBE A B 3, ) Al A ARG L 55 9 o il . IR O B,
TR AP B RL/IN U AE T T SR H BRI
HANTEAE . A rmMEG-ES 38 33 400 51 P9 S5 0 107 380375
F AR A S0 A W, BH Lk B AR LR A0 A
W, TR BRAREF 4 Ak, TR Y718 MR R ™.
2.2 HNHIRE & RE

FE AP I 20 Rt R b, R 4 40 R R
TR 7 3R 2 R GE G BKFR I, AR R 4N R T A R
P AP B RAEFERE B s D 4 E BT 1 R ik
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JEIRIT AP [ SCHEERTT o WF 5 & B MFG-ES J& —Fh
BLEMPLR T, 0T LR R AE R AT U5 405
MFG-ES i 1 8 T 40 g _F (%) PS F1E W40 B ) avB
3/5 #% 4A F Z (B B AT 2 Ok 3 i B 200 1 o
YERT, 3 v B 2 6l b G0 0 T 40 i R i K 2 % E
AT, T BE % B I FL Pt R R, [ e AE A
A T4 ERERE™, A, MFG-E8 /+ 5
(08 T 40 i v AR R B0 A% BT kB (NF-kB) |
MAPK . p38 Fl STAT-3 {5 53 %, F 8 & 5 [ b ,
Ivi] B 37 5 20 B P9 ERK1/2 F1INK {5 %5, 42 i 5 I 40
JiLEE g A, DAV R R A0 M R Y R AR Toll
HZ K4 (TLR4) 25055 5 G0 40 Ml 8 i 5 IR A5 5
MmO, PO R F RIS S
W%, R BB R IR Y S g R R I R .
Matsuda 26 & Bl MFG-E8 BE 1% /1 3 TLR4 {5 %5 94 7
T3 R E, RRE Mg A& 6 (1L-6)
FIL-18 K, T MIEIRIEIN F « (TNF-a), M
T 0B 2 R L NG o A Mg E o, o Pk A 3
PN R A48 i A 3 o S B AT RS ) A RE R A 2 3 B L
AE B, VS A B A R A A Y bR R A
B 7 U A b R HE AR . RO R MFG-ES AT
A K 68 (MSP68) X Hh P r 24 it 266 B 2F 3% 2
A B2 2 A AR 5 B 40 AR T B8 A8 BELAS b 1 A
g2 R I R s R o v ) ORI i S 2 S - A
AALTHRE™ . Bu S 5Y & B rmMFG-ES BE % i /b
AP /N BB T f) JB B 48 1k 40 LIRS L O T R R K
N 7 NI N - S | A NI ¢ 1 S ol 7 B
(inflammatory bowel disease, IBD) /N B %Y v 45 7>
mMFG-E8 YA 97 5 & 30, 45 1 42 4 4l i B+
TS RS = WA N R v R S B w11
T Rt 8 3 e 2, T s i A R K b N L2
FAE KA B B8R . $ R MFG-ES {2 2 25 i %2
PTG BR, W s AR EY . W R
TR, ORI B R bR B ) R S SR AR AP 1Y TR B
o P, MFG-E8 R RE i i &2 2% (14 ML il £ 1 ft
A K
2.3 kB LKk I)EE

S TR N N OR TR K= AR il VA
YA PY Cat B, X 45 43 B 25 5 040 it B it 0
BERG S R B A R AY . AN CatB dR . A
Wi A7 451 AF , f 28 T R OIR BRI 40 M 3R BE RN U
T2 T DL SRR R D) RE R AT R A AP K R R
MR . ZORIRAEY R A . RGN R R
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UEfd R L i 2l I 2 i B BR YT, Horh ol S Y
A 34 B8 W) TS A2 AR y BTG AL F 1 (peroxisome
proliferator-activated receptor y coactivator-lac, PGC-lax)
INES A A NI 2 F A (transcription factor A
mitochondrial, TFAM) J& £k K 2B 4 K& 28 19 55 529
W, Lkifkmt 5 E A2 (mitofusion-2, MFN-2)
P LR AR S, SRR I RE N
(dynamin-related proteinl, Drpl) MLRIR D ZEER 1
('mitochondrial fission protein 1, Fisl ) W L[] R
LR Ay L, TR A R ORI 1Y T T AR G
HEEP ) Ren FPITEHAF ST R, A ek AR
VB AP /N BRUBTAL rh BRI b 2oL 1K 7 2E Y ATP
K P B SRR AR, f i 2H AUk o e (0 A 9 B S S
B 7% TFAM . MFN-2 Fl PGC-1a 7E AP /]y [ o 452 7
R UE, T Drpl A Fisl £ R AP A LE, 4T
MFG-E8 ¥4 47 J& , 2R ALK ATP /K - 1K & 5 94.7%,
[A] B PGC-1ar, TFAM 1 MFN-2 7K °F- B i 38 fin ., H.
Drpl I Fis1 4 3 15 FEAK .

ZORL R Ty BE B i 25 3 EoAn i s 3 B Y A Ak
NN, TN B (malondialdehyde, MDA) J&
JI BT ik SR AR B 27 ), RE 8 52 e ZRORE A DY 1Y G B
Ml 15 M N W B O S W, L R Y R A ] 4 SN
200 M A R R, T AR AR ) B AR (superoxide
dismutase, SOD) . #: & J& $1 & 1L 68 f1 (ferric
reducing antioxidant power, FRAP) #1 NADH JIii & i
PR ST E AL RE 1, 24 K B A I 4 s 46
BRI BEAEAE B0 o A6 AP 2l 4 B0 5 11 /1N BRUBR AR
KB, MDA K F & 23 im, i SOD. FRAP
DADH JIi{ %0 i i £ e IR, 28 MFG-E8 I 7 /5 DADH
JI5E I 08 35 M LT A T K P, TR AR T AP
NN S B, T SOD R FRAP. AP it
W 2 Ak B BE IR (FAK) R S 30s IR 7 3
(STAT3) BK-FFEARA 5, T4 T rmMFG-E8 )7
He Wk R 1K FAK A STAT3 #) /K SF 42 = 2] 1E /K F
45 7 MFG-ES 1 fig i & I 1% %% & % -FAK-STAT3
{5 5 10 ORI SRR T RE™Y . 25 L ik, MFG-E8
RIT GG T AR Y R A, B T SORn IR R
I T AP R R ZRAR BB, R 2B K ZORR Y
SR FNTIRE DA T U A0 B b 0 o R AR
N7, 7k AP BEJE . SR 00 H AT G T MFG-E8 7 28 L
A v gy HG At 2 A 1R L A 5 0 D, IR A Y
MFG-E8 3 2 1A (19 7 FIAL I X AP (193697 HAT H R
¥ 77 o
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i %6 B B s ) e B i 2 H AT AP I 9 A A
HAE AP P IR YT 5 A R . AP &),
i FE R R AR R R ) B A, b R R
PR AE , H25 5 3 SO MR T ISR BE 19 R I8 E
S AR A W 2 S S NF-B S fr, PR AR R EH T
Vs R RNE N, DT 5 350 0 26 I R B 3z 1.
BBt RE M S SRR AL, BiE
WEER B, FEVIRMNAL R E R TR
R TR G, 2 3 i D AR A I YA B
KOk R A2 S RIERNMLZ A (systemic
inflammatory response syndrome, SIRS), fixZ{#H 728 N
5 SAP 2 i MODS ™ 5 195 7E %

FE 5 B 5E bR e R B AR R, PREE AR
57 R 1Y i PN RS T B o ok [ RRCRT 0 i T At i ok
&2 Z W B A0, T 20 i 1 B ss - 90 B fh 19
B X 843 %) o o8 RS 5 % s 9 A B8 i R e B
TAEH . BF5EM & I MFG-ES 5 [F ik 2 25 & 350/ )
i 38 Jr S0 AR 405, M L B A A s - 5K B A AT
B, 754 T mMFG-ES YA 7 J5 1 10 W W ol 3 .
ifii B MFG-E8 A3 a8 5 52 % b b Bz 40 1= 1 PS 45 &
o I B B I AT A, BF LA MFG-ES 1] B8 J& 1% 45 7 18
BB R A MR O R, R
04 B b B %) A A T R P O L U A A AR .
AN IR A WF 5T 58 MFG-ES RE WS 4 5 1lm b ka2 |
i i 1Bk 2R 8K d BT B — TR 5 R
MFG-E8 [6] J5 4 il i b e 20 Mo 12 8%, 1 MFG-E8
XoF i 40 B B4 £ 4 A FH AT i B 2 b R S O X A R T
R 1) 14 5 R 5 Ml M T R M A A Y. IR 0k MFG-
E8 X 7 76 B 5t e R 47 1 A EL AR ML 38 A7 R TR A
298
2.41 R MEHBSE BN E R E X
A AE T W 3B D9 AN B 2E L B b R B R ) B A
W B AS AL, O AE AN R EB AL AR S Mk 7 E B9 ok
PR, KA SAP Y, BAREEBERE T REZ i, M bR
B AR, AR T R AN R . Li S
K FH 16S #Z AR DNA 23 F 4R, KT AP J8 3% b i
PRBR ILAE T O, AR HOR AR 1Y 48 37 AP SB35 A1 A il
. 68.8% MY AP i & A1 JE I K ) 48 & DNA, H
Horbr 60.49% (1) 5 A0 I B E WY R R, T X 2
BAMAEEA THE, &5 KBiFE. &%0
AR . FERkI . BWWEE . RS U
W B 38 TR RE RS A 2 AP BB 2 BRI B R,
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H 5 AP /™ 5 I & iF % YIAH G . i AR5 & B,
5| R g AR B e TR BE () i 3 A0 B RTRE 3 R R
TN, Bk S5 A0 R B A G AN i N i A
gl

WF 58 88 7% MFG-E8 B8 % 1 il 1 38 5 J5 4 1 1%
., XEBRARER . Wa S 15058 1F 5
EE 7B 8 R ER R E AN R R 2
12, 1 H mMFG-E8 697 Ji & B, W78 H 0 4i 1 1a]
i 7 R Ik 028 68 e 6 1) B30 WY B 0 /b, $R R MFG-ES
T3H0 20 RS 0 1 & SRR, A, MSP68 i HE K U
R AE TP A TE A RS, R T B 1k SAP B g T
R RS, AT 5T O 1 ] 45 A= TR AE 8 5 i i 1A
AR W RE U8R R R B YL IR BB SR A — T
o BEAL X IR IR R B, 2 A WA R R
SAP [ K A AR A ZEME i ZR I It 1 RT B 4 KO AE
M BN . B U R 25 2B RIR YT SAP /AR 45 1
WA . 25 L rik, MFG-E8 B892 /D g 8
WREMI RS AL, TR AP If R AE M & A4
2.4.2 KEMmiEH L FERE PRWEN, B
PG /N R R 2 B BRIk . g
Y REAR 1, TRV R T A M A N, % & VEGEF /K
SRR, DI B0 BB 5E fsZ2 461, i H] rmMFG-E8
RT3 O T R i P DN BRI A 2 45
P AR Ak, AR HE T M 3 R R R S B A
G, W T T M ECE, BN T VEGE K-,
VEGF 7 7 i & 1 4% i A Bl 1 399 10 BE 9% 12 0 i 45
AR, B A B R BRI MEG-E8 X} VEGF i 1F
FH & 7 FL AT B8 7 19 IR 08 B b R HE AR AT,
H & AH G SClik iz i o Uk MFG-E8 W] fig 3l i 2k
5 B E PR, BE R TIRE, A
L AP

3 HiE5RE

UEAFER AP BRI R AW TE i, X T H A AR
o L2 AL O T AN IR A, WO 2 1 T
AT B i U0 200 A5 405 AN BE T AL, 2o A 5
Bt AL VL R A B vl i /e AP T H Z A, RIT S
4 2 I s I A WA A B L AR B B PR R
T B R T R BE A0 B E AP 58 E SR Y b BE
LA K A 60 A0 i i TR A 5 | 7 TR VR 45 S BE R e TR Y
YEFAERY, T MFG-E8 7E AP (1 & A & /& i A% v 93 18
TR @, I A e e R A AR A ) AP
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