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Effect and mechanism of PTX3 on kidney injury in mice with severe acute pancreatitis
LI Chuan, ZHONG Yu-wu, ZHAO Zhan-qing (Department of Critical Medicine, Hainan West Central Hospital , Danzhou Hainan
571799, China)

Abstract: Objective To explore the effect of PTX3 on kidney injury in mice with severe acute pancreatitis (SAP) and its possible
mechanism. Methods Forty mice were randomly divided into the blank control group, the SAP group, the PTX3 group and the anti-PTX3
group, with 10 mice in each group. Except for the blank control group, mice in the other groups were injected with 20% L-arginine intraperi-
toneally to establish the SAP mouse model. Mice in the PTX3 group and the anti-PTX3 group were treated by intraperitoneal injection of
recombinant mouse PTX3 (0. 5 mg/kg) and PTX3 monoclonal antibody (0. 2 mg/kg) respectively, while mice in the blank control group and
the SAP group were injected with the same amount of normal saline, and all mice were killed after 24 hours. The levels of serum amylase
(AMY ), creatinine (Cr) and blood urea nitrogen (BUN) were detected by automatic hiochemical analyzer. The pathological changes of
pancreas and renal tissue of mice were observed by HE staining. TUNEL staining was used to detect the apoptosis of renal tissue. The levels
of serum interleukin (IL)-6, tumor necrosis factor-a (TNF-a) , 1L-4 and 1L-13 were detected by ELISA. The expression of PTX3, iNOS,
CD16/32, CD206 and Arg-1 protein were detected by Western blot. The proportion of M1 and M2 type macrophages in renal tissue was
detected by flow cytometry. Results Compared with the blank control group, the levels of AMY, BUN, Cr, IL-6, TNF-a, pathological
score of pancreatic tissue, renal tubular injury score, apoptosis rate, the proportion of M1 type macrophages, the expression of PTX3, iNOS
and CD16/32 protein in the SAP group were significantly increased (P<0.05), while the levels of IL-4 and IL-13, the expression of CD206
and Arg-1 protein, and the proportion of M2 type macrophages were significantly decreased (P<0.05). Compared with the SAP group, the
levels of AMY, BUN, Cr, IL-6, TNF-a, pathological score of pancreatic tissue, renal tubular injury score, apoptosis rate, the proportion of
M1 type macrophages, the expression of PTX3, iNOS and CD16/32 protein in the PTX3 group were significantly increased (P<0.05), while
the levels of 1L-4 and I.-13, the expression of CD206 and Arg-1 protein, and the proportion of M2 type macrophages were significantly
decreased (P<0.05). Compared with the SAP group, the levels of AMY, BUN, Cr, IL-6, TNF-a, pathological score of pancreatic tissue,
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renal tubular injury score, apoptosis rate, the proportion of M1 type macrophages, the expression of PTX3, iNOS and CD16/32 protein in
the anti-PTX3 group were significantly decreased (P<0.05) , while the levels of IL-4 and IL-13, the expression of CD206 and Arg-1

protein, and the proportion of M2 type macrophages were significantly increased (P<0.05). Conclusion PTX3 can promote renal cell

apoptosis and renal injury in SAP mice, possibly by inducing macrophages to differentiate into M1 type.

Keywords: PTX3; severe acute pancreatitis; kidney injury; mechanism
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Tt 20 LA SCRS M T TR AT M2 5 [ I 2 e L £
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ERAAGIEE L.
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Y. 523 AN IR L, SAP 4 . PTX3 2 Fl anti-PTX3
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I, R R 20 20 B A 37 53 ] e (P<0. 05) 5 anti-
PTX3 2 Ji i 21 S0 B 2= AR A 55 SAP 21 1 PTX3 41 W i
WO AR O A5 e R | JRE 4 A A R D
R H £H 200 P 2 1F 43 BH I BEAIG (P<0. 05) , WLIET 1,
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a:HE 3 &, (x200);b: B F i *. 5% G xR E, P<0. 05;#: 5 SAP 2L 4L, P<0. 05; A : 5 PTX3 2B 1645, P<0. 05
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AHEE, PTX3 20 /0 B PTX3 45 1 £ 5 B B T+ &
(P<0.05) , anti-PTX3 41 /)N B PTX3 25 11 35 B ok 1K
(P<0.05), WK 2.
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FHHE, PTX3 41 /)8 fL AMY . BUN AT Cr 7K - B & 7 &
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AMY \BUN Fl1 Cr 7K -BH B FEAIR (P<0. 05) , WL 1,
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25 P IR ZH /N BV 2 2R 45 K o DL I 0 S A6 00
523 AR AR L, SAP 20\ PTX3 2H A1l anti-PTX3 2/
BRIV AT ROAE AN R R T B N B A T o T
(P<0.05) ;5 SAP A A F , PTX3 2H /)N B 4 4R 45 A0 4
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2  Western blot # /R PTX3 & B &K%

23 0 B2
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PTX34

*£1 HHNRMFEAMY . BUNF Cr K FE LB (x+s ,n=10)

21 51 AMY (U/L) BUN(mmol/L)  Cr(jpmol/L)
AN 2464.92+329. 34 7.29+0. 83 12.73+1. 16
SAPH 9174.38+634. 57"  16.16+1.74"  18.76=1.45
PTX3 4 11273.05+856. 48"  21.53+2.26"™  23.76+2.14™

anti-PTX3 4] 3 746.92+478. 517 7.85+0.90™" 13.09+1. 24~

oG g af AL, P<0.05;#: 5 SAP 411k 45, P<0.05; A :
5 PTX34a ki, P<0. 05

i hn s, B /N 5 05 DF 43 W I 5 (P<0. 05) , anti-
PTX3 21 5 41 800 B4 A0 AL B (b i3t | B /N 25 4 S8
PEEEAE B /INE T4 B i B A (P<0. 05) 5 5 PTX3
AL, anti-PTX3 41 B /INE 5 i 3 IR (P<0. 05)
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2.5 AR BAE e T R
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ZH /N B A B 8 T2 R B 5 T 55 (P<0. 05) , anti-PTX3 £ /)N

Ry

PTX34H

P 37, N
.
. =
*e o

SR i U T R B A (P<0. 05) 5 5 PTX3 4 AH [,
anti-PTX3 41 /N 540 I 7 T 2% 1 & B {I% (P<0.05) ,
mﬂ@ 40
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a:TUENTL # &.(x400);b: BB =& *, 5 g BAE ,P<0.05;#: 5 SAP 414, P<0.05; A : 5 PTX3 4114k, P<0. 05
B4 SHAMPATIER

2.6 &8 R IL-6 TNF-o IL-4 Fo IL-13 7K s
Has (X AL AH HE , SAP 4 PTX3 41 Fil anti-PTX3
21 /0N BRI T B R 20 28 TL-6 R TNF-o 7K 7 T 5
(P<0.05) , IL-4 #1 1L-13 7K °F- B & F# I (P<0. 05) 5 5
SAP 21 AH EE, PTX3 4 /)N B 375 e A 20 2 b TL-6 A1
TNF-a 7K B . TH 55 (P<0. 05) , 1L-4 F1TL-13 7K1 2

FA AR (P<0. 05) , anti-PTX3 20 /)> [ I 775 B iR 20 41
IL-6 Fl TNF-c 7K F- B i AR (P<0. 05) , IL-4 T IL-13 7K
SERA TS (P<0. 05) 345 PTX3 4 HE , anti-PTX3 41/)N
BRI ¥ R M5 R 2H 4 7R TL-6 I TNF- o 7K 7 B I [ A
(P<0.05) , IL-4 A1 IL-13 7K ~F B & 7+ 55 (P<0. 05) , WL
#2.3.
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*R2 HBANMRIMBIL-6, TNF-o IL-4 F1TL-13 7K F LL 8 (s, n=10, pg/mL)
2 5] IL-6 TNF-o IL-4 IL-13
25 AN IR 43.52+6.78 24.69+4. 18 156.78+16. 14 175. 06+18. 83
SAP# 196. 34+21. 57 77.56+8. 94 93.49+11. 87" 113.49+15. 67"
PTX3 4 262. 48+33. 62" 116.27+12. 69" 62.56+8. 44" 71.78+8. 40
anti-PTX3 41 119. 23£13. 59"*4 48.35+6. 684 136.20£12. 60*4 152. 17+14. 877
¥, G G kA, P<0. 05;#: 5 SAP 2B b5, P<0. 05; A : 5 PTX3 40 kb3, P<0. 05
K3 RANREBFHALIL-6, TNF-o IL-4 F1IL-13 7K FE L3 (x5, =10, pg/mL)
215 IL-6 TNF-o IL-4 IL-13
25 A R 68. 47+5. 64 43.76+5.29 285.48+24.73 387.72+31. 26
SAP# 329. 86+26. 35" 129. 74+11. 25" 128.38+16. 48" 185.29+11. 83"
PTX3 4 453. 86+29. 75 204. 82+24. 85 79.27+6. 62 113.49+13.25™
anti-PTX3 4 148. 73+17. 8374 73.78+12. 6274 197. 58+20. 6174 274.94+23. 6174

*. 52 G af LA, P<0. 05;#: 5 SAP 414, P<0. 05; A - 5 PTX3 28045, P<0. 05

2.7 BWANEMIBARMAESMBERIFREIHE
G K- ik

523 (X IBZH A, SAP 4 PTX3 2 Fil anti-PTX3
ZH/NERLINOS F1 CD16/32 2 A 615 B 2. T (P<0. 05) ,
CD206 il Arg-1 45 [ 3 1k W] i B AL (P<0. 05) ; 5 SAP
ZHAH e, PTX3 20 /)8 BLINOS Fil CD16/32 25 1 22 3k 1 &
T+ (P<0.05) , CD206 Hl Arg-1 5 11 2 15 B i F I
(P<0.05) , anti-PTX3 20 /) L iNOS Fil CD16/32 & 11 %
15 B 5 AR (P<0. 05) , CD206 il Arg-1 2E 4 #3510
Tt 5 (P<0.05) ; 5 PTX3 41 4 Hb , anti-PTX3 41 /] ]
iNOS Fll CD16/32 £ 11132 35 Bl i FEAIX (P<0. 05) , CD206
Fl Arg-1 25 IR B+ (P<0. 05) , WKL 5.
2.8 AN AFARF M1A Fe M2 A E i 4n it b 45

16823

525\ X A AH L, SAP ZH /)N B M1 AY W 4 fifd LY
1 BH 5 T 55 (P<0. 05) , M2 AY [ 0 41 fitg kb 451 B i B AR
(P<0.05) ;5 SAP ZHAH HE , PTX3 2 /)N B M1 AU [ Ik 41
Jit L 5] B {2 T v (P<0. 05) , M2 28U [ 1wk 241 i L f5] B &
F#AIC (P<0. 05) , anti-PTX3 41 /)N Bl M1 Y [ v 41 i Eb 3]
& [ I (P<0. 05) , M2 78[5 00 441 g L 491 B b 7 s
(P<0.05); 5 PTX3 4 LL#L, anti-PTX3 /N M1 AL E
W 240 L L £97) B I I (P<0. 05) , M2 750 5 e 448 e L 61
B THi (P<0.05), il 4,

iNOS 20 #
CD16/32 U
CD206 Z10
Arg-1 g 0.5

GAPDH 0.0

1 2 3 4

x4 HHNPMREARA S M1 E T M2 B B B4R L 5 b8
(x=s,n=10, %)

CD16/32 2.0

2 5 M1 WEAE L) M2 5 I 2 L B
25 0 R 1.350. 08 5. 16x0. 37
SAPHL 6.20+0.27" 2. 18+0. 09"
PTX3 4] 13. 82+0. 84™ 1.2320. 05
anti-PTX3 41 3. 640, 214 3.45+0. 124

ol E g xf BB H, P<0.05 5 #: 5 SAP 41k &2, P<0. 05
A5 PTX3 44, P<0. 05

3 Wig

SAP B IA Ry R T BUG HAE A R AR AKT Y £ 2 AE
B R 2 A ORI A, AKT DA Cr A1 BUN
Fh 5 AL, & SAP (9™ 5 - & E , AL 5 , J& SAP
BFH LI TR 22—, SAP HRAE & AKLIHL
W AT REVS R 2 MR 2 . R, BF9E SAP 5 3 19 B 52405
I R KA R IR L P REATRYT SAP SRALHT i 1n]
PTX3 & — g B AKTRR Y, 508 B i A7
O, HEAT 5 R Sk e i P B AR AR AR B A
T4, BT, PTX3 7E AKI 32 A4 1375 PR W v
Fak, ARWFFEHESL T SAP /N AR A, I3 i ik 3k
FELIR, PTX 3 897 HAE SAP /N AP AY/E L 45 3 iR
523 (0 PR AR FL L SAP ZEL /)N BRUAEAE Wt 7y I e
i3, Bk #3K8 PTX3 J5 , /N BRUE AR I, T s fIK PTX3
Je /IR RIS, DA 25 7R PTX3 X SAP 15 S (1)
CD206 2.5 Arg-1
2.0
-;;1.5
g
s
0.0

£ s
% .

=
= 1.0

A

1:Z @5t ;2:SAP2E ;3. PTX3 28 ;4 anti-PTX3 40 ;. 5 G sT BB LA b4, P<0. 05;#: 5 SAP 2B 045, P<0. 05; A : 5 PTX3 2B bk 4%,

P<0.05

B 5 Western blot #:il/\FR iNOS ,CD16/32,CD206 #1 Arg-1 & B &%
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B 45005 A VR T, 5 A DB 5 A () PTX3 1)
VER B0 bR S P AH— B, (3 PTX3 e #E AKL & 11
BARBUR AT A

HAE B RS AE A T A 3k B R O SAP B i 13
P ZALE] . A5 A B, RAE AN (AL 5 B E40 A
Hh PR AR AN SR A0 ) 3 shatE A JRAR LS, i T
TNF-o Fl IL-6 55 4 JiF 40l R A bR A FRE TR, 7
R N e o= ) A2 L R SV S (B R
TNF-o IL-1I1-6 i1 T1.-8 453 1o i #F 4 4 40 a1 £k A0
i) B AR, 3G 0 B N ekaE M, T R B /IS RN ) it 4
LU0 AR E AKT R EEPERRO" . A FFE R, T AR
AR M I P PTX3 KV T, PTX3 7K1 5 e R A&
# 1L-6 .1L-8 \TNF-a }2 APACHE II -4} . Ranson PE431
S IR A Y ARG LS T BN M T A R
WAl SAP 4/ B PTX3 Rk T &, i 4 IR 7 11L-6 Al
TNF-o 7KF- B 8 Ty, 4100 4% L TL-4 T TL-13 7K1 B ik
FAG, 3 235 PTX3 WM _E iR ARk, 1 @i {1 PTX3 J5
D] BiRARk . FBH PTX3 Al F SAP 5 S 10 15
P03/ INERU A AR S

PTX3 ] i i 48 5 P 7 (IL-1B . IL-6 Fl TNF-a0) i
ZWEE AN AR A SR, 1 A A ) AR B
PR T AMA IO BT 2RSS A AR B 2 4y Ak
FRR Ak K 8 19 B0 20 i S 0, A2 0 ML R SR B g™
Th1 4H i 53 W IFN-y Fl TNF-ou, $38 E 1055 48 i 1) 412 1 %8
IE 19 M1 RS2 AE , 17 TL-4 A1 TL-13 5% i Th2 405310,
V5 A ) M2 SRS AR R Ak A
A S By PN RS o7 5 ST 41 B, AMAC AR 3 3/PTX 3 38
AR HE THPL 20 J 53 W 22 A 2 i 1Y 5, 35 3 e
Y M1 R AR ARWFIR S5 R R, i %55 PTX3
Al _E 3 SAP/NER'E A 2t M1 R E BEA AR 59 INOS
1 CD16/32 FRik K M1 AU 5 g 240 it L 451, 1 16 M2 8 =
I 240 i A 3 ) CD206 | Arg-1 33k Kz M2 Y = 05 41 g L
], 1w PTX3 W ] i 4% ik ARfb . #EDN PTX3 A B
fE 3 SAP S B 45003 /N BV 20 21 g 24 ifL M 1/M 2
ShEE i

25 L iR, PTX3 7] fig o g F g 2 1) M1 2
Ak, A M2 AL oAk £ /D BRUE2H SR ARRE S
HE AL FE SAP /N U A& B 41 2040 B 08 T FN B 4
AHR G 45 T A IR SAP I & AKT ) & R ML K T &8
AT S AR AL T T B2 AR A

a4

[1] Devani K, Charilaou P, Radadiya D, et al. Acute pancreatitis: trends in

outcomes and the role of acute kidney injury in mortality- a propensity-

matched analysis [1]. Pancreatology, 2018, 18 (8) : 870-877. doi:

10. 1016/j. pan. 2018. 10. 002.

[2] Vege SS, DiMagno MJ, Forsmark CE, et al. Initial medical treatment of
acute pancreatitis: american gastroenterological association institute
technical review [J]. Gastroenterology, 2018, 154: 1103-1139. doi:
10. 1053/j. gastro. 2018. 01. 031.

[3] Meola M, Nalesso F, Petrucci I, et al. Pathophysiology and clinical
work-up of acute kidney injury[J]. Contrib Nephrol, 2016, 188: 1-10.
doi: 10. 1159/000445460.

[4] Erreni M, Manfredi AA, Garlanda C, et al. The long pentraxin PTX3:a
prototypical sensor of tissue injury and a regulator of homeostasis [ J].
Immunol Rev,2017,280(1):112-125. doi:10. 1111/imr. 12570.

(5] GAEIA . I R 2 35 21 -3 X A T A8 3 3 00 A e W 40 ey
LT, I RS M5 AR 58, 2020, 22(1) : 104-109. doi: 10. 39697j.
issn. 1671-2587. 2020. 01. 025.

(6] AVMIL, sRGEFy, B 28,55 . 88 20 BOAE S MR 4 R B 40T
JHB 520 [J]. 96 Ik 25 2%, 2012, 24 (10) ; 46-48. doi: 10. 3969/;.
issn. 1006-3765. 2012. 10. 019.

(71 F  FRHSCH b A B SRR T Nef2/HO-1 45 53 %
G2 LG R 1)/ RS PR B AR 2 S A s a ik 5 [ ). B
25 W 9% 5S¢ R, 2022, 36 (3) : 38-42. doi: 10. 13728/j. 1673-
6427.2022. 03. 008.

[8] Gatto M, Ghirardello A, Luisetto R, et al. Immunization with pentraxin
3 (PTX3) leads to anti-PTX3 antibody production and delayed lupus-
like nephritis in NZB/NZW F1 mice[J]. ] Autoimmun, 2016, 74:208-
216. doi: 10. 1016/j. jaut. 2016. 07. 002.

[9] Nakamichi I, Habtezion A, Zhong BH, et al. Hemin-activated macro-
phages home to the pancreas and protect from acute pancreatitis via
heme oxygenase-1 induction[J]. J Clin Invest,2005,115:3007-3014.
doi:10. 1172/]JCI24912.

[10] Jiang M, Liu K, Luo J, et al. Autophagy is a renoprotective mechanism

during in vitro hypoxia and in vivo ischemia-reperfusion injury [J].
Am ] Pathol, 2010, 176: 1181-1192. doi: 10. 2353/ajpath. 2010.
090594.

[11] s, e LLAR |, MU, 4 . P OBUDIOKE 2 28l PR 455 78 K B PP
LAV AN MRS Sl il K 7 B 2 K CD74 3RIK B2 [T]. 28
BRI R 2= 4], 2021,56(1) :6-10. doi: 10. 19405/j. cnki. issn1000—
1492.2021. 01. 002.

[12] Shah AP, Mourad MM, Bramhall SR. Acute pancreatitis : current per-
spectives on diagnosis and management[J]. J Inflamm Res,2018,11:
77-85. doi: 10. 2147/JIR. S135751.

[13] Hoste EAJ, Kellum JA, Selby NM, et al. Global epidemiology and out-
comes of acute kidney injury [J]. Nat Rev Nephrol, 2018, 14 (10) :
607-625. doi: 10. 1038/s41581-018-0052-0.

[14] Pang Y, Tan Y, Li YZ, et al. Pentraxin 3 is closely associated with
tubulointerstitial injury in lupus nephritis: a large multicenter cross-
sectional study [J]. Medicine (Baltimore) , 2016, 95: €2520-¢2529.
doi: 10. 1097/MD. 0000000000002520.

[15] Chen JL,Matzuk MM, Zhou XJ,et al. Endothelial pentraxin 3 contributes
to murine ischemic acute kidney injury [J]. Kidney Int, 2012, 82:
1195-1207. doi: 10. 1038/ki. 2012. 268.

[16] B, BRI , 4 7, 55 . ORIR) 04 A T0E 2 e IR R 4
B JAELE A AE MR AT RO (). AR 2%, 2018,30(2) : 238~
241. doi: 10. 3969/}. issn. 1672-3511. 2018. 02. 021.



