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Mechanism of GP73 neutralizing antibody inhibiting

MCD diet-induced nonalcoholic fatty liver disease

Liu Jialong'*, Yang Xiaoli'? , Zhang Xuemiao’ , Yang Xiaopan®, Wei Congwen’
(' Clinical Laboratory of The Third Medical Center of Chinese PLA General Hospital ,Anhui Medical University ,
Beijing 100039 ;> Beijing Institute of Biotechnology ,Academy of Military Medical Sciences ,Beijing 100071)
Abstract Objective To investigate the function and mechanism of golgi protein 73 ( GP73) neutralizing antibody
in Methionine-choline deficient (MCD) diet-induced non-alcoholic fatty liver disease (NAFLD). Methods Total
cholesterol (TC) , aspartate aminotransferase ( AST) ,triglyceride(TG) and serum alanine aminotransferase ( ALT)
levels were detected after MCD diet and GP73 neutralizing antibody intervention. Lipid deposition in liver tissue
was observed by oil red O staining; qRT-PCR was used to detect the gene expression of ACCI ,HMGR ,TIMPI and
TGF-B in liver tissue ; Western blotting was used to detect a-SMA and SREBP1 protein expression levels in liver tis-
sues. Results GP73 neutralizing antibody could reduce the accumulation of serum ALT and AST(P <0.001) in-
duced by MCD diet,and increase the levels of serum TG and TC( P <0.001) ;The gene expression levels of HGMR
(P<0.001),TGFB(P <0.05) ,ACCI(P <0.01) and the protein expression levels of a-SMA (P <0.05) and
SREBP1 (P <0.05) in liver tissue significantly decreased,and the lipid deposition was also improved. Conclusion

GP73 neutralizing antibody inhibits the formation of MCD-induced NAFLD by slowing down the progression of liv-

er fibrosis and reducing the deposition of liver lipids.
Key words golgi protein 73 ; GP73 neutralizing antibody ; non-alcoholic fatty liver disease ; methionine-choline defi-

cient
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1.1 EAKERIEHEHME TRE(FR
FE B BERE =95% , BT T AR AR e fn A FR
25 s B (3£ Sigma-Aldrich A 7] 5 H IE N &R
W (b 22 s MRAE AR BB BR A W) ) 5 BB K A1
(AW, 4 =98% , ifgRTHhr T AL RHE Kk
WARA ) 65 K R—A T2 4 6-= LR
FH % I % R 22 5L (lithium phenyl-2, 4, 6-trimethyl-
benzoylphosphinate , LAP , 75 JH 7k 30 S & BB 15 £ A B2
/NEIDIS

1.2 FEMRAFSME MEM-o HiFRE (LA
BI 23 H)) 3 B R £ 2% WP ( phosphate buffered saline,
PBS, A1) BI 22wl ) 5 i 2F L3 (32 Gibeo 2
) ; CCK-8 185 & ( H AR AL #HTSEFT ) ; Calcein-
AM/PL i/ SEA0 M XG50 & ( H AR R A2 5
Jit) s BCIP/NBT fig P i 12 P il . €0 3a50) 4 (L ¥
ZREVEAF RAF]) ;429 3D 4TEIHL( Bio-Ar-
chitect® WS, HUMEER AR A A IR A ) 5
4 HL B8 (Supra 40, 18 [E Zeiss 23 Al ) 5 i85 51 B 5E
(HT7700, H 4% Hitachi /A &) ; B ( 3¢ [ Biotek
INE]) A EDOE B AEL ( Axio Observer 3, 2 [F Zeiss
NI

1.3 FEREH GelMA BIEER 7k 10 g Bk
ABEBH, A 90 ml PBS &, B AR 115
PG PORAMNH B TEAVE I ™% 16 50 C T K
i 1 ~2 he TRAMEIEEIIG 3 R H,
WEE BT IMA 6 g WAENIRTR I, LN 8 hy S
ERT R L N RTINS TV O I Gl

(3 500 r/min,3 min) , FEER A< BT, ¥ FIEREIAE
Bror¥& 12 ku BYBEHTEEN , T 40 C 1@EK N
TPBNT, 1 KK 2 K, #h, EEAR TN R,
W LR BHT5E R pH (1 mol/L NaHCO, ) 1
BT 4 408 B =20 C) BB HERERHT
PP EBE e 2 THR (7 d) , -20 °C F#DLAEA
1.4 EAKERIZENEE H12% 1 GelMA i
W5 2% 1 HA #2121 W ERBIRR AT, T B4 9 88K
TNAATELRHE N FEIREE N 0 C R EE - LFTED
BAE FTENH R A 50 mm/s, 5T HE A2 A 0. 34
mm, 52 Z Gl B TFE A 250 wm, FTEREIEE N 1
mm, FTEISE WUG #E AT 6L (285816 405 nm, 3
min) , 3K GelMA/HA A /KEERE AL, WE 1,

) K
PP P I TR T 1k
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PR IEWE K A (HA) GeIMA/HAK 5 7K Bt 32 48

E1 GelMA/HA E5KEKIRFFEIREREE

1.5 WK A BEMABESRET IR R
THE 24 b, THRCE G WS B AL i, R T R Y
AR At S U RCHS LB TR S I, TR s
7542254 30 s, il 4 454 L 85 (scanning elec-
tron microscope , SEM ) W5 H 25 #) FEAE, B HA/ £
o i TR VA TR 70 3 235 S R O 2 18, S8 4 T MR s
BT EE (transmission electron microscope , TEM ) Wi
2 HA A,

1.6 AZtagnlix #4810 mm x 10 mm
x5 mm 4L GelMA JKEEE S AFT GeMA/HA B 453
IREERE AL i3k T RE 7 A1 e DL A T 5 1) R 4 i
5, o 10 N, 46 328 8 1 mm/min, P13FE 5
(RS B

1.7 KREBEEFTHETHHAE (bone marrow stem
cells, BMSCs) I B 555F it 2 ~4 Bk &
JiitE 20 ~25 g (19 SD K, FIHERL LA, IR T
75% S 15 ming JCR AT T BURE SR E MY
HBE SR (10° U/L HE X 100 mg/L 5E 5
%) K 20% Ba s I rY MEM-o 15 38 3 5008 2
37 °C I 5% CO, TR TR R, 3 d
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fLth, LA 5 x 10* 4> BMSCs, 37 °C 209l 55
1.3.7 d, PBS ¥E¥, I ABCHE 471 Calcein-AM/PI
Pt iR, 1E 37 CF 5% CO, IR F-4 TF I & 30
min & ,PBS M 5 YK, B S min, B % B
BT EE, IG Al Rk e, JEAN R R4 e,
CCK-8 125 0 W 2 41 i 3 5 . B 21 GelMA | GelMA/
HA B4 20618 M EA N 6 mm, JEE R 1 mm 1Y
FIFTEAE S, R 12 4, KIS 4 AR a0 E T
3 4~ 96 LA, BMSCs fitl , B4~ ] 5515 3 A~
L, 25 LA AERD BMSCs, 2l GelMA 7K % e S 2R 21
B4l GelMA 48 GelMA/HA &4 7K 8 i S 2 40
HeFh GelMA/HA B G348, 37 C 453 1.3.7
d, ¥ CCK-8 iXH 5 MEM-« D) 1 : 10 By LR 4,
BALIA 110 wl IRAIEFH], B 37 C BEaRfaghat
F5% 2 b Bl B AR SO 5 HAE 450 nm AL #Y
WO RE(E

1.9 ZHH SEM RIE W40l 58 G 48t 3
d J5 B FE  PBS BRI, T 4% 2 R W EE [ 5E 30
min, IAE 2B FOK PR EYE . WFoK 4, AR
TR BERES 2 h MHBIK . e, BOH R AT

A

HETHZSRGETIERSTE, SEM FUWEE S
HRAIEA

1.10 KERZZEMREEESE M MEM-o B5575E
FA 10% JA 413 10 ™ mol/L 4E4E % € 10 ~* mol/
L HBZEKHFAFT 0. 01 mol/L B-H i AR 4 ] 4515 21 i
BB IR, Kol GelMA K ZEH GelMA/HA &
BB A 37 °C FRE T A SR R+
24 h, il &R, 6 Ltk AL A 8 x 100 4~
BMSCs, 7EAE KGRI FE | d 5, IR LR Ak
Bt WA 3 d IR, S A MR AR K
Rigedep i gt 2t 7 d WUE BT, 4% 2R H L
[ 2 1 fL, PBS PEV& , SR BCIP/NBT Bl 15 i i iy
BARF ST ALP Yo 38 i 6 s AT
WMEE ., K Image J AT G o B 4080 04T
1.11 ZRitZ 43 R SPSS 18.0 48 -4 F A
Origin 2019 PEAT R 43 A Fn 2 1 , AR x £ s
TR, R ZEJ7 225001 (ANOVA) K5 35 A [A] 24
BAE gt 225 KRR a =0.05, P<0.05
ERAGIEE L,

2 R

2.1 GelMA/HA E4/KBRXERIE EAH/KEE
Je S AR AR B L DUZ 2 S 75 iR
AWK, et AN IRGT 3 min J5 £ 1K (B
2A), MR WREGKEER SCREIL A6, 2
KR, G5k Wi k2 5E (18 2B) . SEM 1] WL & & 7K Bt
JBESZBRN TR UZ ARG AL, SCERAE A RN — 13k
JEAL (B 2C) , HA WUk 40 #0 T FLEE | (18] 2D)
TEM &7 HA 0k 5 00 5 /)2 FoReb 1 (- 2E)
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2.2 KERZEMNFMERE 41 GelMA /KEEN L
LRI A PERE E h (47. 0 £4.7) kPa, T GelMA/HA
AR B S AR PR i Ol (245.3 £24.5) kPa,
ERHEGIFE L (P <0.05), £ HA 5] A#
T2 AP RSRTERE

2.3 KERIZEMEVHEBE HE SO0 MR
AR, B 1 d J5 0] UL BMSCs 7715 T GelMA/HA
ARG LN, ESRRIE;7 d )5, /T WLE
AR 1Y BMSCs 3551 , e AR TE | R GelMA/
HA Xt BMSCs A=+ T i 52 mi ( [61 3A) , delsd
GelMA SZZEFN GelMA/HA 57 4R 7547 40 g 434 7 S 6
5 BMSCs #2055 3 7 d H94E GelMA 7K BE K S2 42 40
J GelMA/HA 54 7K 5 e 32 20 21 i W % BB 2
FZA4(P<0.05), RUE A LA RIFAEY
AN, I H a2 9F BMSCs AU 58 (181 3B, % 1),
52 A KBER L AL 35 3 d J5, BMSCs fE 3248 |
Bl R4 (B 3C)

2.4 KEERZZEX BMSCs BB LHISNE ik

P4l GelMA 24 GelMA/HA &4 3 BRI 13 $2 Wi itk
1T ALP Y6520 D688 T B8R GelMA/HA & A /Kt
AR ALP Yo BHPE AR 5 20 GelMA /K EEIR
TEAME AN, ZRAEGIFEE (P <0.05) , %
B 53 5 /KB I S 2% BMSCs 118 0 B 24k ELA A2 i
EHT, W 4,

3 itig

Wi AU AR Y P A J TR ABIESE , AR W) 52
ZURPRHE D A AR BRI 1 ST 5 R
A2 B SETE, JUHIE 3D JTEK BRI S22, 5L 4t
AR LSRR LU, K B I SR T 1 Sk it
HEIA PR, R o 4 A AR AL T LGS, I B
ZALR G A B TR HVE SR B7E SR N HARAE
e AR TR A0 AR BB R AR 1Y
FIABEAR T i s i R iy 2 20 18, b LB s ol i 1 4%
Fift -5 B SR AR I P 0 K BEI S, ENRBSCR B, DA
AR S T IR S

®1 FHXRLE BMSCs HEEFAE BT EE RN EERILE (n =4 5 £5)

250 1d 34d 7d
Z=H 0.345 +0.014 0.558 +0.042 1.018 +0.076
4l GelMA 7K BRI 7 41 0.377 £0.016 0.618 +0.013 * 1.226 +0.101 *
GelMA/HA & A /KEEIE S48 0.406 +0.046 * 0.651 £0.028 * * 1.333+0.083 " *
F1A 4.290 9.972 13.420
P1ia 0.049 1 0.005 2 0.002 0
HaHA LR P <0.05, " P<0.01
A ) . B1.s5 GIEE o
PI Calcein-AM S I AiGeIMAKFEIE 3 441 *
GelMA/HAK & /K EER S 4240
1.
= 0
= 2\; -
0.5 *
0 1d 3d 7d
=]
P, C
el
o~

El3 GelMA/HA E&/KBKZTEMEMBEN
A AT 13,7 d GMSEIEAIY B, 405 BMSCs 35552 1 3.7 d JEWOBEER AR ;C. 3485 BMSCs 3:855% 3 d 511 SEM

ML (VAR ICANE) s 525 4L bE: . * P <0.05,* * P <0.01



FHEHRKXFFIR Acta Universitatis Medicinalis Anhui 2022 Sep;57(9) - 1407 -
A B C
D 60r
5k ok sk

__50r -
S
K 40t ees B4 MBIES7 dBALP SN2
E 30t = A ZSHYLALP et x 100 B 41 GelMA 7K BERE ST R4 ALP Y28, x 100;C:
= I
%_f -4 GelMA/HA B G 7K B ST B840 ALP 2, x 100D Al 49 ALP 4 (2 1 X 1 43
= 201 Fsa: 28 (4L 5b: 41 GelMA KBRS A4 s : GelMA/HA A /K BRI ST A4 5 525

10 FAE: *** P<0.001,**** P <0.000 1

0

a b c

AW T HE A s B AR L] 2 —Fh T Ak
A8 52 B A8 0 3 T A A K BRI S 4. GelMA 7K
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e ERAMDE RS M W I se BXOK B, B
S A AR PR R AT R Y A B B B
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BN APy B0k, 32 BIRG BEAIS | BRIl 22 456 R R I B
il B AR Ty il g e A LR R K BRI S, A
7310 GelMA 5| AT HA, HA Z&—FhA: 9 by &+t
A, TS A 2 AR fb 2 A, A48 T
SEF I ICHUAR , v 5 L T AT R B 2
A IRl B T B A AR R SR HA
ViR B A3 T A LR, T 5 HLAH K B
(LSRRI 2 LT, 43 FONE 7, DT i3 L 2
PERE , 2 B S LA P BE A0 A vk BE B &R A K
o) AR PR R HA A58 i B Ca®* il PO
TR Y B B K A2, DT W B 515 0% 1%
A0 B P 5, A1 24 i 0 e 3 T B A
B B, g R0 HA T L)
R P IS B E K T B R 1 Rk LA
it [v0) 7 S5 40 v e R R I 9 15 5 LA
Hork.

AR UK GeIMA A1 HA YR A, i 1o 75 i
fiE ff HA 7€ GelMA {4 & 3843 70 1, B 3 21 1
A YRR SN A P B K R B K
JE AN 22 1y T s 2 v o) 7K B M S R ) Dl 15 L

PERBLIERE , B4 A0 35 e T B Bt . O 5 i 2%
fESR7R GelMA/HA 5 7K B e =2 40 538 M 1 )2 )2
S RAREE R, AR TC IR B, B R R e P,
T2 PEREMIAASS R W R RN T HA (R A KB SZ
LR AR 5 4l GeMA 2R FL#R, AN T 4 1%,
T T HURARTERE , AT WA B T 76 Bl 25 ) 48
BRI BUT B E A TR R i 45 SEM B9
FE G H T i, L DASUT AR A T 5 KA b
B AT T BROR R TR TR A
SO RE R TC O R T 5 ELI 2 0 2R R
A IR R A R AR T I s T ARk
HIIRESLAE SEM T M /R T BMSCs 2 A%
8 E R KR GelMA/HA B & /K EEIR SZ
ZEA R AE A2, OF HARHE T BMSCs (3%
B, TTRESE HI T GelMA R ER T WK rh 402 a2 40 o 2t
ks ER - HEm - RLamyy ", 2465
(1) Z LA Bh TSRS FR ) B e S 2R 2
rl e R g A K A S — A FEERA, [
HA BIMAR T T 2 48 W35 1, ALP Y (S0 56 2%
RN GelMA/HA &4 7K BEME SCHRA 1) ALP B4,
T ARG, R B A e UE BMSCs BUH 401k,
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Preparation and research of a GeIMA/HA hydrogel

scaffold based on additive manufacturing
Liu Chongyuan, Jiang Yong,Zou Duohong
(College & Hospital of Stomatology ,Anhui Medical University ,
Key Lab of Oral Diseases Research of Anhui Province ,Hefei 230032 )

Abstract Objective To prepare the gelatin methacryloyl ( GelMA) / hydroxyapatite (HA) composite hydrogel
scaffold by additive manufacturing (AM) technology, and to explore its feasibility as a scaffold for repairing in bone
tissue engineering via characterizing microstructure and testing biocompatibility. Methods The GelMA solution and
hydroxyapatite particles were uniformly mixed to prepare a bio-ink firstly. Then, AM technology was used to fabri-
cate the GeMA/HA composite hydrogel scaffold. The microstructure and components of the composite scaffold were
characterized and analyzed by scanning electron microscope (SEM) and transmission electron microscope (TEM).
The Young's modulus of pure GelMA scaffold and the composite scaffold was measured by a mechanical tester. Cell
counting kit-8 ( CCK-8) and Live/dead cell staining were used to evaluate the cytocompatibility of scaffolds. Alka-
line phosphatase ( ALP) staining was used to explore the osteogenic properties of scaffolds. Results The GelMA/
HA hydrogel scaffold showed a porous and lattice-like structure and exhibited stiffer than pure GelMA scaffold. The
live-dead cell staining experiment exhibited that BMSCs grew well and displayed a spread morphology on the com-
posite scaffold after 7 days of culture. Cell proliferation experiments showed that the proliferation rates of BMSCs in
pure GelMA hydrogel scaffold group and the GelMA/HA composite hydrogel scaffold group cultured for 3 and 7 d
were higher than those of the blank group (P <0.05). The ALP staining experiment revealed that the positive ALP
stained area of the GelMA/HA composite hydrogel scaffold significantly increased (P <0.05) compared with the
blank group and pure GelMA hydrogel scaffold group. Conclusion The GelMA/HA composite hydrogel scaffold
processes good biocompatibility and promotes the osteogenic differentiation of BMSCs, which has a potential to be
used as a filling and repair scaffold for bone tissue engineering.

Key words gelatin methacryloyl ; hydroxyapatite ; additive manufacturing ; hydrogel scaffold ; osteogenic differentia-

tion



