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Value of serum ACE2 in assessing liver fibrosis and
prognosis for biliary atresia

WU Yibo, LU Zhibao, XU Weijue, LIU Jiangbin, ZHENG Lulu
(Department of General Surgery, Shanghai Children’s Hospital, Shanghai Jiao Tong University, Shanghai 200062, China)

Abstract Objective: To understand the influence factors for liver fibrosis, to explore the expression and serum
concentration of angiotensin converting enzyme 2 (ACE2) and liver fibrosis in biliary atresia (BA), and to
determine the relationship between serum ACE2 and prognosis in children suffering from postoperative BA.
Methods: A total of 35 BA infants (the BA group) and 14 choledochocyst ones (the control group) who donated
the blood and liver tissue were enrolled in this study to figure out the ACE2 by real time polymerase chain reaction
and ELISA methods. The extent of fibrosis in liver samples was blindly evaluated by two experienced pathologists
depending on Ishak system. Then the BA liver samples were divided into a mild liver fibrosis group (grade I to
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IV, Fa) and a severe liver fibrosis group (grade V to VI, Fb). Results: 1) Compared to the control group, ACE2
gene (0.42+0.3 vs 1.0£0.2, P=0.03) and ACE2 protein [(3.440.8) pg/uL vs (4.840.5) pg/pL, P=0.04] decreased

significantly in BA group. 2) Compared to severe liver fibrosis group, ACE2 relative protein increased significantly

[(3.8£0.94) pg/uL vs (2.5+0.39) pug/pL, P<0.01]. 3) In mild liver fibrosis, ACE2 relative protein increased

significantly when compared to pre-operative [(5.09+0.96) pg/uL vs (3.80+0.94) pg/uL, P<0.01]. In severe liver

fibrosis group, there were no difference between post- and pre-operative [(2.57+1) pg/uL vs (2.52+0.39) ug/pL,

P=0.87]. ACE2 protein in the Jaun group was significantly higher than that in the No-Jaun group (5.3£0.7 vs

2.910.9, P=0.003). Conclusion: ACE2 decreases in BA group, and is associated with liver fibrosis, which may be

used for evaluation of prognosis.
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Table 1 Clinical data of biliary atresia and choledochal cyst in children

i H BAZH ControlZH P
el 0.775

5 15 10

5y 20 4
AEdE/d 69 + 30 186 + 50 <0.01
ALT/(U.L™) 195.7 +11.7 34.1+13.6 <0.01
AST/(UL™) 238.9 + 26.0 347 £12.9 <0.01
TB/(mg-dL™) 8.7+0.7 1.5+06 <0.01
JFE£T- 44k (Ishak) <0.001

FO 0 6

Fa 21 8

Fb 14 0

e

ST R T e
E1 FFALSAHKELRE

Figure 1 H&E staining showing the normal liver and liver fibrosis

(A)Control: IEHIFHLUHEAEINFO( x 200); (B)BAL: HRBUIFLFAEfLINg, ZHUCAE XL ek, B/RA LS SILE M
FRLTHEM(x 200); (C)BA2: JHEATLFAEALVIZN, HTAILIZ ffE/ N AT, T RESH E FFEAL ( x 200).

(A) Control group: Normal liver was obtained from choledochocyst ( X 200); (B) BA1: mild liver fibrosis grade III, majority of portal areas
are fibrosis, and some portal areas join together with fibre rod ( x 200); (C) BA2: severe liver fibrosis grade VI, extended formation of pseu-

dolobule, or liver cirrhosis ( x 200).
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Figure 2 Relative expression of ACE2 gene
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Figure 3 Expression of ACE2 protein
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Figure 4 Expression of serum ACE2 protein between Fa and Fb

in BA group
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Figure S Changes of expression of ACE2 protein between pre-

and post-operation in BA

P<0.05
8
El‘zj
D 0
®
= 4
s
& L
a3 2
2
0
No-JaunZ{ JaunZ

El6 BARIL ARG HEHMIFEEHATACELE ARIAER
Figure 6 Expression of ACE2protein in post-operation in BA

between the Jaun and No-jaun groups
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Table 2 Clinical data of jaundice and no-jaundice groups in BA post-operation
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FO 0 0
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Fb 9 S
3 it o, Ang TTA] 5] I00E 09 N A2 40 B 9 45 B 4

EBAT, W FHAMNHEIE RSG50 2 mEH, Hfi
AT Kasai R GIF AT, BILAR S B2 4e1b 5 25
Frgeib i1, BARPRINIRZ , 245 M IL A —Fhhe
SEA TR BEIZPNR . HKasai RAT AR H B 4E 5 /T 21
A my e AT BE . AR AT KasaiFRIGIT,
BABILEZTE 1% 2 1% 21 50 F I Ak s 508
AWFTEH KR ACE2EE K K 3 FI7EBA R LA A
M r R TS ERMEIL, HESEAS
TheF R o [R5 # D) 7 ik SEBA B L I T &7
Qe R B E T A RN, =R A A gt
B, mEmA RS Z R ik —3, $#2/RACE2
YER B 7, TEJ NI 3 4F 48 fLACE-Ang 11-
AT 1RFILLF 4L ACE2-Ang(1-7)-Mas B 55 {55 5 i
B Z A S A, X — R R BEM . BiiE
BAAR G HFEF AEAL AT TS S A2 1 5 i) JEL B A A5

Kasai R BAR G T, HRE2BAK L
o3 R RN R S MR I A1 4 Ak B & T A Ak sl Rl
2760% 1 B LT ZAT IR A o T AR I T 10 72 2
VAL R LBUS B — DA R bR, T Al e
&, BIJLR TS B 2E o RS H7 2 R R Ak 1Y i 1A
AW, ATREELRE R SR A B R, B
JHE e Dt A P AR 2 v HE AR R /N I B, DT B
SR A, BRI i ROk R R
(angiotensinogen, AGT), %, AngI, ACE,
Ang 11U, St Ang IIZAREAE GE 1 R - Bk R RS
(renin angiotensin system, RAS) #1777 T

PUEE B BE I, AR . B A DL R TR Y A R
Ang IIfE I TGFBImRNA L HSC I i JF i) ik
0 BE TG B T R0, DA 484 o e R
A0 AN BE BT AR o W] I ] Ang 1145 CCL4 ]
TG &7 A Al R AR, 48] B AT 2K 38 i S B ph £
CCL4 8JA M 2F de bt IL4E R ACE2 L ACE2-
Ang-(1-7)-MasHi ) R AN 72 T A HRAS R G, H
ER B R . RZE MY ACE2 i L Ang TG LN
Ang-(1-7), 53—l Bid % ) Ang ITEACE2II/E T
W Ang-(1-9), JETEACEVEH F 4 i Ang-(1-7) .
KGR B YU IR, ACE2TGIE
1 I R A S B (KO- ek AR EH B3, HLIg Ml
WEFE, IFE R AT RASHAEM . Huang
2 Ut A% 2% LK RUBE R B 9T 45 SR B . 7R —
ISP, Ang TURAF7E AT 0 40 22 45475 B &7 4
fb, MACE27TERASR G Pl FH EESEP/EM, &
A DL o 00 ) K B A% Ang 11, [A] {2 #EAng-(1-7)
) A R AR AP L 2 2 101 . ACE24F F R AR L)
Ang-(1-7), REMIHIACETGYE, MM /D Ang 111
AL, JFRHITAT 124K, KE{RAng IIRYAE R . THil
JE. AR o HerathZE O RIBESE L L. 16 AHN
KEMFF, ACE2/ ERIA . G Al {2 Ang
5 Ang-(1-7) 7= o FIr A A9 Ang-(1-7) &
FHACE2fEL A, IMACEMfEfLAng 12 i Ang 11
NE, A Ang-(1-7)HARA AR i 4 i
e TBAE JLACE2R A T X M4, $2/RACE2iK
FEIRN T 27 e AL ) F5 P FHAEBAE L rl BEAIK



2560

I R i 2k i, 2017, 37(12)  http://Icbl.amegroups.com

FRH R B L, MRS I ER 4 i T BARK
JLBY 20 S0 &7 2 A A2 5 I S v 1 IR R 8 b £
PIN:SE:E 3

SR AW B AFAE—BE R . 1) REAR B M XS
A SRR B e UL IR 7 o 2)AUAX 2 B dE
e SR AR e, SR A TR R e RN AN
o 3)AWF ST T % i 1 22 Bl 48 b T 852 2 & 2R 01
S RE B RS I 7 A A 22, 08 T R AR B R
4) A B S AL PR F AE L 1 28 K 2E IR L 2 B B
WO BE VI A R . IR, ISR A5 R T RES IR T
BT, S)ARWFIE R B R EIRACE2FE A 1) %
i, MEARVIFACE2RY Rk, B = H 4% AE
XA, fEBATTIESACE2E IR K EAL, &
Wt AR RE S, BBAMRE, X B —
ST . AR R FE AT LUAE AR B 9T O 6 Rl L,
SRR, BRI ACE27EBAH AR T ML -

B2, AW R 500 R i 0y BOLAH
Fo, BAMR LI TE ACE2 3L K & 1k il ik 75 I & [%
fi%. BAARJG A # I f fL M i ACE2 W IR T R
Ja e E L, FbE LI HACE2¥ B AL T Fa
Bl BLAh, ACE2RY#ik 2 BR 5 15 A ) A s
TRAH G o ML ACE2 Y 283K 7K 5 1L 335 1k B mT 4
B A L5 4 AL TS /Y F0 4 bR . R IR R fE
MHINACE2SBAM T4 ik kK AR R, H
ACE27EBAR LR 4 Ab & s h il & EZAE

S 3k

1. Hartley JL, Davenport M, Kelly DA. Biliary atresia[ J]. Lancet, 2009,
374(9702): 1704-1713.

2. Bassett MD, Murray KF. Biliary atresia: recent progress[J]. J Clin
Gastroenterol, 2008, 42(6): 720-729.

3. Hussain MH, Alizai N, Patel B. Outcomes of laparoscopic Kasai
portoenterostomy for biliary atresia: a systematic review| J]. J Pediatr
Surg, 2017, 52(2): 264-267.

4. Donoghue M, Hsieh F, Baronas E, et al. A novel angiotensin-converting
enzyme-related carboxypeptidase (ACE2) converts angiotensin I to
angiotensin 1-9[J]. Circ Res, 2000, 87(5): E1-E9.

S. Lubel JS, Herath CB, Tchongue ], et al. Angiotensin-(1-7), an
alternative metabolite of the renin-angiotensin system, is up-regulated
in human liver disease and has antifibrotic activity in the bile-duct-
ligated rat[ J]. Clin Sci (Lond), 2009, 117(11): 375-386.

6. Osterreicher CH, Taura K, De Minicis S, et al. Angiotensin-converting-

enzyme 2 inhibits liver fibrosis in mice[ J]. Hepatology, 2009, 50(3):

929-938.

7. Grace JA, Klein S, Herath CB, et al. Activation of the MAS receptor
by angiotensin-(1-7) in the renin-angiotensin system mediates
mesenteric vasodilatation in cirrhosis[ J]. Gastroenterology, 2013,
145(4): 874-884.

8. Serinet MO, Wildhaber BE, Broué P, et al. Impact of age at Kasai
operation on its results in late childhood and adolescence: a rational basis
for biliary atresia screening| J]. Pediatrics, 2009, 123(5): 1280-1286.

9. Weerasooriya VS, White FV, Shepherd RW. Hepatic fibrosis and
survival in biliary atresia[ J]. ] Pediatr, 2004, 144(1): 123-125.

10.  Herath CB, Mak KY. Angus PW. Role of the alternate RAS in liver disease
and the GI tract[M]//Unger T, Steckelings UM, dos Santos RS. The
protective arm of the renin angiotensin system (RAS): functional aspects
and therapeutic implications. Atlanta: Elsevier Inc., 2015: 239-247.

11. Reza HM, Tabassum N, Sagor MA, et al. Angiotensin-converting
enzyme inhibitor prevents oxidative stress, inflammation, and fibrosis
in carbon tetrachloride-treated rat liver[ J]. Toxicol Mech Methods,
2016, 26(1): 46-53.

12. Mak KY, Chin R, Cunningham SC, et al. ACE2 therapy using adeno-
associated viral vector inhibits liver fibrosis in mice[ J]. Mol Ther, 2015,
23(9): 1434-1443.

13. Schrom E, Huber M, Aneja M, et al. Translation of angiotensin-
converting enzyme 2 upon liver- and lung-targeted delivery of
optimized chemically modified mRNA[J]. Mol Ther Nucleic Acids,
2017, 7: 350-365.

14.  Huang H, Zhou J, Cui Z, et al. Angiotensin II type 1 receptor-associated
protein plays a role in regulating the local renin-angiotensin system in
HSC-T6 cells[ J]. Mol Med Rep, 2015, 12(3): 3763-3768.

1S.  Stokkeland K, Lageborn CT, Ekbom A, et al. Statins and angiotensin-
converting enzyme inhibitors are associated with reduced mortality and
morbidity in chronic liver disease[J]. Basic Clin Pharmacol Toxicol,
2018, 122(1): 104-110.

16.  Yoshiji H, Kuriyama S, Fukui H. Blockade of renin-angiotensin system
in antifibrotic therapy[ J]. ] Gastroenterol Hepatol, 2007, 22(Suppl 1):
§93-89s.

ARL5IA: R, BAEE, I, XV, KBk 1 ACE27E
VAl I TE A £ 4t Al S U A e RN R ). 1 PR 5 s 2
Z=i, 2017, 37(12): 2555-2560. doi: 10.3978 /j.issn.2095-6959.2017.12.007
Cite this article as: WU Yibo, LU Zhibao, XU Weijue, LIU Jiangbin,
ZHENG Lulu. Value of serum ACE2 in assessing liver fibrosis
and prognosis for biliary atresia[ J]. Journal of Clinical and
Pathological Research, 2017, 37(12): 2555-2560. doi: 10.3978/
jissn.2095-6959.2017.12.007



