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Progress in the diagnosis and treatment of IgG-4 related sclerosing cholangitis
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Abstract:IgG4-related sclerosing cholangitis ( IgG4-SC) is a disease of progressive narrowing and de-
struction of the bile ducts caused by IgG4-positive plasma cells,lymphocyte infiltration,and bile duct wall fi-
brosis. Its typical clinical characteristics are : chronic elevation of cholestatic enzyme levels;significant eleva-
tion of serum IgG4 levels;diffuse or segmental stenosis of the intrahepatic or extrahepatic bile ducts;marked
Iymphoplasmacytic and IgG4-positive plasma cell infiltration ; presence of IgG4-RD in other organs,mainly in-
volving autoimmune pancreatitis ; excellent response to corticosteroids. However, the cholangiographic find-
ings of IgG4-SC were similar to those of hilar cholangiocarcinoma or (PSC) ,and some cases of IgG4-SC un-

derwent surgical resection because of suspected cholangiocarcinoma. Therefore, this article reviews the epi-

demiology , pathogenesis, diagnosis,and clinical treatment of 1gG4-SC.

Keywords : Immunoglobulin G;Sclerosing cholangitis ; Cholangiocarcinoma

LgGA AR BE AL M A 48 (1gG4-SC) & DL ifi
I LeG4 WPETH i S PEIEA T PEARRH M 3 241
KA 1gG4 BHA: 2 40 I Ak 2 240 g 352 ) H 4 BE
LAl A FEPERIIK 2 N RFAE A — R RF IR IS L I JIE
R o 1gG4-SC 55 H A JIE 18 B , 40 HEAE 8 | it &
PEREALPEARAS 28 (PSC) S5 7E I PR AR & 7 R B L
AHMZAL, W 5IER S GR2EERG . AR
XEH IR AILE] 2 Wi 255 T 5T BE AR — 23R, LA
PN 1gG4-SC AIAIH,

1 IgG4-SC X R R RITIRFIFE

A LEEHE 124 E-mail ; lixv16@ sohu. com

H 1996 LIk, [ PN AN 229 6] Hh #R i E 1
A L RO B AL PEIEAS 47 R X 6 AR R B 1
74 PSC W2 Wibs o, 7] B %o 28 [& B2 i 259697 )
I BLIE, FLUR G S S PR R 2 (AIP) A5
Ko, ORI BRI TR R B B B G sie P IR ¢ 1 A
PEPERRES 467 . 2003 4F Kamisawa 252 U4 H
TeG4 AR (12G4-RD) &, BIITIE 19 1 5 4
PRI A AN PR B B MR A T 2 kR T 4
B A 4 B P78 , A 475 B e % i B J] B 4L 480 T4
FEAS JHAR SRR IS RO 19G4 R
2 IR LN R . 2007 4F Bjomsson 25 4%
¥ 1gC4-RD H g IR 405 1E 20 44 ok 1G4 A G



- 64 - T BE2EREFER 2020 4R 2 A% 43 555 1 81 J Jining Med Univ, February 2020, Vol. 43, No. 1

EALPE R A % (1gG4-SC) .

FIAi, B i A 238 1gG4-SC 1 i 47 9 2 T
FEo AR 2011 4F 0 A — 04T 2 0o il
AIP BRERGZ N 4.6/10 TN, K% R 1.4/10
Ti s HITAE 39% () AIP (3% 4 9F 1gG4-SC, [
It AIP 3% 1gG4-SC s R M 1.8/10 Ji A,
K AN 0.5/10 T Ao LAk, 2015 48 H A %
IgG4-SC 4 [ PE A BoR, 76 FT A 1gG4-SC 5% il
o, K2 90% i [a] I H A 1gG4-SC il ATP; 1gG4-
SC 1 B U R 290 2..0/10 J7 N H i 1gG4-SC
(%5 LB LA BN 3, 24 5 A R 10 80%
YRS g 60 ~70 2

2 KfmHLH

2.1 AHRERE

AW FEETE 1gG4-RD SB35 (1 41 JA] il FH2H 21
KINZFh Th2 B 40 M K+, 40 IL-4 (IL-5 A IL-13
SR B A I SO 7 A 1gGL A IgE BTk, A
IF, P75 PR T bk I 40 B ( Treg 40 ) Ho7E 52 R
RAE IFE S 43 IL-10 155 gE 1) 1964 #4f, &
A LUP R 9G4 PHM: IR 40 e 12 i 5 L rp 43 9 1)
TGF-B NI Al fiE 2 LR 7 4L . 75 1gG4-RD
2 20 v ] & B CDA ™ 4i B 35 P T ik B 41 i
(CTL) , X R4 n] i 3 ik SLAMF7 (285l % il
Wi A F1 B IL-18 [ TGFR1 FITHLEK v, FE 1gG4-
RD 1P 5 #1585 2T 4k .

A MIE 1G4 KB B BT 5 42 1gG4-RD (1)
PR, 5 1G4 HUATE TgG4-RD hpfE A TH A
IgG4 Prik LAY R K. B F X4 [ Clq
Fl Fe-y SZ KRR 1A R, 1gG4 ik BA AR
PR AMAROE T AR R 1k % SV I RE T I
Hb  1gGA TRRFY 73 F 454 , i AL T35 BRI © Fab
A AR KPSy A (— SRR E T
H B —FRREE) i1 1gG4 HA WA AR X R BT
JRES B A A, AN RESCIR BT, (L, 2R 25 1 28 b Ji
HIE R A IIIRE ST o IEA1, Shiokawa %5 fif
FERIK H 1gG4-RD B35 11 TGl Fl 1gG4 ARG
SRR RS A WU RE T, (EL R B [ S A AR P 1 55
TgG1 F1 TgG4 5 | iy R AR 40 47 , B Fp b fifi ] TGl 5
B LR, B 1gG4 72 A4 A I IR I Al A v
FER 1gGL 80w TE M
2.2 ARGHRE

HATMC AR AIP BF RPN R IR HLA B

1 DRBI x 0405 1)}z DQB1 x 0401 45 #< B g F-#%5 ,
DQBI J¥31) 57 i i KA R P I 105
A S B VE IR 52 S8 8 a1 5 A 55 421 1gG4-
RD AHSAELNT 19 KB 5 R D B A 5K

3 IgG4-SC WigH

3.1 EEREN

IgG4-SC 1y LAY I PRI A AR RH 14 e, L
WA RS RIS ARE R OBR
PRIGEEARFE AR R o AR E S — 1 4 R
Hor 25 70% L) 19 J 3 R 32 80k A B e, (R
A 843 )8 T G S RAER
3.2 EmEH

IgG4-SC J&—Fli 55 AIP %5 UJAH ¢ 1 R ik 25 Y
FIHAS R o EFA R B ,90% 1Y 16G4-SC i EH &
I AIP, I SCHEAT B F 1gG4-SC 1B I . Bb4h,
IgG4-SC iR S5 H A R Go Pk 1gG4 AH S 5w AH 5%,
IgG4 AHSPETH R 2 METRIR R 1gGA HH S I K 5
LTYEAL AN TG4 AH M B, X S8 B A B
F 1gG4-SC 1z .
3.3 WAy FERI

1gG4-SC F2 22 R P AMIBAE , DA B 25 240 i
R RLF AL A AL, S 8508 RE 1G22 AR &
HEAL AN DA JE M bk R 212 T 18G4-SC ) FE 241 41
SR, MR PE 2012 4 1gG4-SC Il IR 12 Wi b
A R AE AR 4 B B A 3 A D0 AT AR A
HYUFLERLE W 1) kK 400 R i ;2 ) HPF
> 10 TgG4 PR S 20 ;3) J2 R EF i b ;4) P4 24
Rk o
3.4 hiEF

1gG4-SC B I3 1gG4 Thi, A7 1) T 1gG4-SC
LW, Ko 1gG4 FHE 20 A i 1 J2: 1gG4-SC. (14
fE (HARFE S R AJE7E PSC A — S0 1 JIH
T PG (L e Ji g AN IR 9 ) P, LY 1eG4 T
= (90% 1y 1gG4-SC H 3 1ML 1gG4 Tt 555 8% ~
149 W IR S L3 1gG4 A HE159% ~22% 11
PSC JB I3 1gG4 Fhimn) "™ o MeAh, 7045 1 1 R
9o RIEHE A N S 1 0T, L7 1gG4 T, ik
M7 1gG4 Tt AN &2 Wi 18G4-SC 1Y FE S48 b o
Boonstra 2550 % i 1gG4-SC A iY) 1gG4/1gGl HL{E
B 5 T PSC, 24 1gG4/TgGl Il AHE D 0. 24 i,
RAPE N 80% , H TN 74% |, 1% W 1gG4/1gG1
FL A AT F X 43 PSC F1 1gG4-SC.,



i

B4k 2020 422 A58 43 55 18] Jining Med Univ, February 2020, Vol. 43, No. 1 <65 -

3.5 ¥hExhesd
3.5.1 JHRMEF RIS, MRCP ERCP
YeHE TR T L W 19G4A-SC I Y 245 24 46 7 .
Tanaka' ™ HR¥f5 IH R 1 R K 19GA-SC 434y 4 70,1 7Y
IgG 4-SC {2 e T R4 M ;2 B 1gG4-SC P78 43
AT HE MRS, I itE— 25 43 S BRI Y 2a
R, DU N RSB A W RRAE , FE A SRS Y 5K 5 2b
RUF NI e, OB mir g ok, A 43 3082053
AU TgG4-SC LU T &85 22 B 75 1T JHAE B 25 A R
fiE 34 B TgG4-SC {SAE T 17135095 78 Ab 32 90 Ay IRLA5 7k
7%, 2015 4 H A BEAT Y — 00 4 [ A R A
1gG4-SC 1) K& H 3 43 Jil Ry 64% (1 AY) (5% (2a
%) 8% (2b #) [ 10% (3 A1) fl 10% (4 #1),
IgG4-SC [ RFAE 1 IH A8 3 5% 5 22 3 90 R 45 B 48
FNCAMRRZE R ik, Beoh, AT 5 A REA R
B3 7 4 # 1gGA-SC 5 JF RN e, (H AT DA 3
PIBERAE , U1 IDUS | Vater 47 I8 7 65 AR A 92 251
3.5.2 IDUS HA BN  1gG4-SC IDUS £
FEIUN RS AE e 78 Ab AR X iR BE 348 R, PN AM 2%
L IR N Il PR 3 50 AH L Z T IR SR i AR Ak
75 A T A R AR R T T A DL R RE R
PSC [y M7 IDUS 23 R AS BE I ) P 2% | B8 22 B A0
ESRI= 2 2 e L 19G4-SC 4G
AR, i SO IDUS I F AR L PSC %12 G .
11 . IDUS J 78 A4S 5 1 a4 7, PR oA RS 51 i
a5 AR P RAE o
3.6 W45TF Vater & Ji g+

HRAfE [ PR 2 TA IS AR , PO /BE T WA I AT
PRA LSRG A vl A BT ATP ()2 Wi, BORTE
IgG4-RD 1 Vater a7 5 ¥ Jo— E A2 Wi ks o, (H 4N
SRAT R Y 5 I, T Vater 72 15 i ik 3£ 1
SR R A AL B SRR R R i TG4 BHP: 2 4 it
i WALV W . T A IR kB
1E5 AIP M5 1gG4-SC %, 40% ~ 80% [y
BN BB A A AR IR Vater 47 18 Bl ik 1 16G4 FH
PER AN E . L, ISR A S % A
o
3.7 KBRS

HRIE H AR il — 201 42 [ P R 2, 24 88% ) 1G4~
SC B TR BBERYT, HAMEL R 90% ,
K [ WA YT B HERE N 1gGA-RD fdRfE R,
PRI, P36 3k 2% [ et 3 36 ok 12 W 1G4-SC, R 7R 1
450.4 ~0.6mg/kg FEFEEE 1 ~2 JiJ5 , i 3 4R 151

I35 96k K ERCP \MRCP JH A5 4K WAL 12 W7 .
FEBRZ B IR B0, R TR A, 46 V1 bk
BEAL T E R 191
3.8 ARG WATA

FAE 2012 4 H A 1gG4-SC A9 I R 12 W7 s U,
FET L LA R 255 B0 R BT 2 WA 1gG4-SCL 1)
NHIESAAR A RRAEPE R B 2) LV 18G4 /K F T i 5
3) BRIHIE S AL, HoAth 5 TG 4 AH I B0 T 475
4) BAFRAETE B 41 G0 B AR AE . 1EL iy T4 I o
DI 1gG4-SC 5 345 0 BTG Kibr A, B L, 7
MR EEIR T 1T ROE 2 W 18G4-SC 1) — A Fi sk
P, (HZE BIRSE YT O RCR IOZTE A , P —
P A A 7 R P S 1 2 o bR 2 BT e, 2
I R b JCVEHERR S [ BEIE YT IS e, I 2R 4 T =T
PEAR DAHE R S AR A IR o

4 mF

4.1 #EBF

R AR ) — 00 4 [ 1V JH A5, 2 88% ) 1gG4-
SC HHEZ T REBIATT, AR N 90%,
B [ BT B A7 R 1sG4-RD (AR HEIAIT " o
A AIP I R F5 A o2 B0 IR 58 B A e 0.
6mg/kg/d(30 ~40mg/d) Fl THI K Z filt , 5 09T
2 ~4 JH RS PRI 1 ~2 KSR A
eI Sme, FEWIH/NE Sme/d, L\ 2
~3 AN S S A I AR R A A (I
7 (CT 5, MRCP) PFAl 28 B B A9 YT 800, SR T, 7% 1
B BRIV , 70T P52 102 B B 7 [ Py
0% 358 Ml . Karlsen 281 %) 49 f5i] AIP (4 i % ik
117 —IRBEHLAT B, AR T 43R T4 (5 ~
7.5mg/d) 5 26 NI LRI A, S5 R KB 3 AEN
i R 23.3% , J55 1 57.9% , KW 4E A
IT A5 R B S FEAT , LI ™ S [ F A OGN R
PR . ARSI 25 L UK I E RGBT
HRIE 3 4F, I ] 752 [ B 2 R 4 3 4E R,
3 3 W IS AR FIARAE | 2R AL F 45 1G4 /K- FIiE 14
SR P (AR CT MRCP \ERCP) f3£R | 45 1
R
4.2 feiE FRIA

AR [T B AR 7 1 A0 i L T e 28 B R o6
REARTE TgG4-RD, 77 2% [ Wik 22 107 FH A S A 1 ] 1Bk
A REE BR3P {H 2016 4E Bi 450 7EXT 15
% AP BBE ST TP & B, 76 A T S 285 R



- 66 - T BE2EREFER 2020 4R 2 A% 43 555 1 81 J Jining Med Univ, February 2020, Vol. 43, No. 1

TEOLS A 2 [ B 36 7 A BELPE B IS 22 4 A0
(1, BIEE 46 ik P 2R [ 5 P 24565 4 K (1 ~ 14d)
SR LI 20 2% e bRl R R TRt , R IUAE
JRBANE £ 52 7™ WE U T, X532 Wi W P A5 BEL P
BRI ATP S5 AT o P B RSEIA YT, DTS o
ERCP S HWEAERIT AAE , iNBERR % o (H% & 3)i%
W FEARR 3/, BAFAE — 2 R 25 W] fig,
N AT BB RFEA BB 23 B o
4.3 FR®ET

X 1gG4-SC A , PR 25 24 FN 3 Jin A ] et
(A ER I I R YT R B A O . TR
WRSE 5, B 1 STl I S [T RO, S i 845 259
QN PR P A 6 -7 HEE 4y | 5 19 I i Y 2 I 4
PAE DR B 259, Fl TR0 97 1g64-SC B # &
St BRI B0 8 R R 00 A 4 A N I
AT 3R 1 N T L3k 2 2 ) B — 2 R R
FH A B R AR, Ak, A2 5 i T 1gG4-
SC /B WA S, Ho F 25T xF ny & CD20 BHE B 41
ML eI |l FE A 1G4 1) B 4l &
FEVER, 2] X008 B2 BT 3R | Ho g 410 i 700 A it
SZHEIR NG R E

5 RE

PEJLAFE, X 1gG4-SC AR R AR5 E
S LU RS AT B U AR Kk e, Bk i
LY UF TR T B2 Wibr e, X6 HA2 Wi HLE
Mo HAEER Y o SR 1gG4-SC (1 H Al &
AL A WA, LR AT X 18G4-SC A 5 Al
TEAXTE D e Z A] SR KA I Bl F 5 %
IgG4-SC B AEE N BUR 2, I IR 2 112, R AT
T B TUR AT IT , DT o X200 B2 T A
VI G O

S Xk

[1] Tto T,Nakano I,Koyanagi S,et al. Autoimmune pancrea-
titis as a new clinical entity. Three cases of autoimmune
pancreatitis with effective steroid therapy [ J]. Dig Dis
Sci, 1997,42 (7). 1458 - 1468. DOI: 10. 1023/a;
1018862626221.

[2] Kamisawa T,Funata N, Hayashi Y,et al. Close relation-
ship between autoimmune pancreatitis and multifocal fi-
brosclerosis[ J ]. Gut,2003,52 (5) :683-687. DOI: 10.
1136/gut. 52. 5. 683.

[3] Bjornsson E, Chari ST, Smyrk TC. Immunoglobulin G4

[5]

[9]

[11]

[14]

[15]

associated cholangitis : description of an emerging clini-
cal entity based on review of the literature[ J ]. Hepatol-
ogy, 2007, 45 (6): 1547-1554. DOI. 10. 1002/ hep.
21685.

Kamisawa T, Nakazawa T, Tazuma S, et al. Clinical prac-
tice guidelines for IgG4-related sclerosing cholangitis
[J].J Hepatobiliary Pancreat Sci,2019,26 (1) :9-42.
DOI:10. 1002/jhbp. 596.

Tanaka A, Tazuma S, Okazaki K, et al. Clinical Fea-
tures , Response to treatment, and outcomes of 1gG4-re-
lated sclerosing cholangitis[ J]. Clin Gastroenterol Hep-
atol ,2017,15(6) :920 - 926. 3. DOI: 10. 1016/].
cgh. 2016. 12. 038.

Tanaka A, Moriyama M, Nakashima H, et al. Th2 and
regulatory immune reactions contribute to IgG4 produc-
tion and the initiation of Mikulicz disease|[ J]. Arthritis
Rheum, 2012, 64 (1) :254-263. DOI. 10. 1002/ art.
33320.

Kamisawa T,Zen Y, Nakazawa T. Advances in 1gG4-re-
lated pancreatobiliary diseases[ J]. Lancet Gastroenterol
Hepatol, 2018, 3 (8) : 575-585. DOI: 10. 1016/32468-
1253(18)30121-3.

Shiokawa M, Kodama Y, Kuriyama K, et al. Pathogenici-
ty of IgG in patients with IgG4-related disease[ J]. Gut,
2016,65 (8 ) : 1322-1332. DOI; 10. 1136/ gutjnl-2015-
310336.

Sureka B. Differential diagnosis of an inflammatory
pseudotumor of the urinary bladder[J]. AJR Am JRo-
entgenol ,2016,207 (6) : W138. DOI:; 10. 2214/A]R.
16. 16850.

Sheng RF,Zhai CW,Ji Y, et al. Role of MR in the differ-
entiation of IgG4-related from non-lIgG4-related hepatic
inflammatory pseudotumor [ J ]. Hepatobiliary Pancreat
Dis Int,2017,16 (6) : 631-637. DOI: 10. 1016/S1499-
3872(17)60062-6.

Yamamoto M, Takahashi H. IgG4-related disease in or-
gans other than the hepatobiliary-pancreatic system[ J].
Semin Liver Dis,2016,36(3) :274-282. DOI; 10. 1055/
s-0036-1584317.

Chen JH, Deshpande V. IgG4-related Disease and the
Liver[ J]. Gastroenterol Clin North Am,2017,46(2):
195-216. DOI:10. 1016/]j. gtc. 2017.01. 001.

Boonstra K, Culver EL,de Buy Wenniger LM, et al. Ser-
um immunoglobulin G4 and immunoglobulin G1 for dis-
tinguishing immunoglobulin G4-associated cholangitis
from primary sclerosing cholangitis [ J ]. Hepatology,
2014,59(5) :1954-1963. DOI:10. 1002/hep. 26977.
Tanaka A. Immunoglobulin G4-related sclerosing cholan-
gitis[ J]. J Dig Dis, 2019,20 (7) :357-362. DOI; 10.
1111/1751-2980. 12789.

Lazaridis KN, LaRusso NF. Primary sclerosing cholangi-



T BEFBEF4R 2020 4E 2 H25 43 55 1 8] J Jining Med Univ, February 2020, Vol. 43, No. 1

- 67 -

[16]

[17]

[18]

[20]

[21]

[22]

tis[ J]. N Engl J Med,2016,375(12) ;:1161-1170. DOI;
10. 1056/NEJMral506330.
B, T4k AR Gk R AR AR AL K 0 5 Ao T it
JE[]. 5T B 15 4,2012,35(1) 24,13,
Doherty B, Nambudiri VE. Update on the diagnosis and
treatment of cholangiocarcinoma| J]. Curr Gastroenterol
Rep,2017,19(1) :2. DOI;10. 1007/s11894-017-0542-
4.
Sandrasegaran K, Menias CO. Imaging in autoimmune
pancreatitis and Immunoglobulin G4-related disease of
the Abdomen[ J]. Gastroenterol Clin North Am, 2018,
47(3) :603-619. DOT;10. 1016/]. gtc. 2018. 04. 007.
Yata M, Suzuki K, Furuhashi N, et al. Comparison of the
multidetector-row

computed tomography findings of

[gGA4-related sclerosing cholangitis and extrahepatic
cholangiocarcinoma[ J ]. Clin Radiol,2016,71(3) ;203-
210. DOI:10. 1016/j. crad. 2015. 10. 024.
Goodchild G, Pereira SP. Immunoglobulin G4-related
sclerosing cholangitis[ J ]. Korean J Intern Med,2018,
33(5) :841-850. DOI;10. 3904/kjim. 2018. 018.
Yeh MJ, Kim SY, Jhaveri KS, et al. Imaging of autoim-
mune biliary disease [ J ]. Abdom Radiol (NY),2017,
42(1) :3-18. DOI;10. 1007/500261-016-0903-8.
Madhani K, Farrell JJ. Management of autoimmune pan-
creatitis[ J ]. Gastrointest Endosc Clin N Am,2018,28
(4):493-519. DOI:10. 1016/j. giec. 2018. 05. 002.

[23]

[27]

[28]

Karlsen TH, Folseraas T, Thorburn D. Primary sclerosing
cholangitis-a comprehensive review [ J ]. J Hepatol,
2017,67 (6) :1298-1323. DOI: 10. 1016/]j. jhep. 2017.
07.022.
Okazaki K. Current perspectives on autoimmune pancre-
atitis and IgG4-related disease[ J]. Proc Jpn Acad Ser B
Phys Biol Sci,2018,94(10) :412-427. DOI; 10. 2183/
pjab. 94.027.
Kamisawa T, Okazaki K. Diagnosis and treatment of
IgG4-Related disease [ J ]. Curr Top Microbiol Immu-
nol ,2017,401 :19-33. DOI: 10. 1007/82_2016_36.
Bi Y,Hart PA,Law R, et al. Obstructive jaundice in au-
toimmune pancreatitis can be safely treated with cortico-
steroids alone without biliary stenting[ J]. Pancreatolo-
2y,2016,16(3) :391-396. DOI; 10. 1016/]. pan. 2016.
03.017.
Goyal J, Barkin JA, Barkin JS. Randomised controlled
trial of long-term maintenance corticosteroid therapy in
patients with autoimmune pancreatitis[ J]. Gut,2018,67
(3):591. DOI:10. 1136/ gutjnl-2017-314460.
Khosroshahi A , Wallace ZS, Crowe JL, et al. International
consensus guidance statement on the management and
treatment of IgG4-related disease[ J]. Arthritis Rheuma-
tol ,2015,67(7) :1688-1699. DOI;:10. 1002/ art. 39132.
(Wi HER 2020-01-09)
(AN g RRE)

(3% 062 W)

[20]

[21]

[22]

[23]

Lanaspa MA, Sanchez-lozada LG, Choi Y], et al. Uric
acid induces hepatic steatosis by generation of mito-
chondrial oxidative stress: potential role in fructose-de-
pendent and-independent fatty liver[ J]. J Biol Chem,
2012, 287 (48 ) . 40732-40744. DOI; 10. 1074/]bc.
M112.399899.

Nishikawa T,Nagata N, Shimakami T, et al. Xanthine ox-
idase inhibition attenuates insulin resistance and diet-in-
duced steatohepatitis in mice [ J]. Sci Rep, 2020, 10
(1) .815.DOI:10. 1038/s41598-020-57784-3.

Kang DH, Ha SK. Uric Acid Puzzle:Dual Role as Anti-
oxidantand Pro-oxidant [ J ]. Electrolyte Blood Press,
2014,12(1) :1-6. DOI;10. 5049/EBP. 2014.12. 1. 1.
Wan X, Xu C, Lin Y, et al. Uric acid regulates hepatic
steatosis and insulin resistance through the NLRP3 in-
flammasome-dependent mechanism [ J ]. ] Hepatol,
2016,64(4) :925-932. DOI:10. 1016/j. jhep. 2015. 11.
022.

Billet L, Doaty S, Katz JD,et al. Review of hyperuricemia

as new marker for metabolic syndrome[ J]. ISRN Rheu-

[25]

[26]

[28]

matol, 2014, 2014. 852954. DOI. 10. 1155/2014/
852954.
Bergheim I, Weber S, Vos M, et al. Antibiotics protect a-
gainst fructose-induced hepatic lipid accumulation in
mice;role of endotoxin [ J]. J Hepatol, 2008,48 (6) :
983-992. DOI;10. 1016/]j. jhep. 2008. 01. 035.
Lattanzi S, Provinciali L. Acute-Onset Sleepiness and
Decrease in Consciousness| J |. JAMA Neurol,2016,73
(1):117-118. DOI:10. 1001/jamaneurol. 2015. 2823.
Toyoki D, Shibata S, Kuribayashi-okuma E, et al. Insulin
stimulates uric acid reabsorption via regulating urate
transporter 1 and ATP-binding cassette subfamily G
member 2[ J]. Am J Physiol Renal Physiol,2017,313
(3) :F826-F834. DOI;10. 1152/ ajprenal. 00012. 2017.
Xie Y, Wang M, Zhang Y, et al. Serum uric acid and
non-alcoholic fatty liver disease in non-diabetic Chinese
men| J]. PLoS One, 2013,8 (7): e67152. DOI: 10.
1371/journal. pone. 0067152.

(KFmBES 2020-01-14)

(AXHE:ARRE)



