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X REY1(P<C0.05), Y7 12 h 2 24 h J5 ,HVHF 4l # Th17.Treg.Th17/Treg .1L-6.1L-10,1L.-17 . 1L-23 , TGF-
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Abstract Objective: To investigate the effect of continuous high-volume hemolfiltration(HVHF) on the im-
balance of IL-17-producing CD4 " T helper(Th17) /regulatory T (Treg) cells in intensive care unit(ICU) patients
with severe acute pancreatitis(SAP). Methods: Fifty-six patients with SAP admitted to ICU of our hospital from
January 2020 to April 2021 were selected as the study subjects, including HVHF group(n =28) and non-HVHF
group(n=28). In addition, 28 volunteers who underwent health examination in our hospital during the same peri-
od were selected as the control group. Peripheral blood mononuclear cells(PBMCs) were extracted, the percentage
of Th17 and Treg were detected by flow cytometry,and the levels of serum inflammatory cytokines were detected
by enzyme linked immunosorbent assay (ELISA). The acute physiological and chronic health evaluation [[ ( A-
PACHEIl ) score and sequential organ failure assessment(SOFA) score were assessed before treatment and at
24 h,and 48 h of treatment. Results: Th17,Treg,Th17/Treg, 1L.-6,1.-10,11.-17,1L-23 and transforming growth
factor-B(TGF-B) in patients with SAP were significantly higher than those in the control group (P <C0. 05). The
levels of Th17, Treg, Th17/Treg, IL-6, IL-10, IL.-17, 1L.-23 and TGF-8 in HVHF group decreased gradually,
and there was a significant difference between the HVHEF group and non-HVHF group(P <C0. 05). The APACHE
[I and SOFA baseline scores of patients in the HVHF group were significantly lower than the baseline value after
24 h and 48 h of treatment(P <C0. 05). According to the life-or-death situation of SAP patients during ICU hospi-
talization, the patients were divided into the survival group(n =48) and non-survival group(n=8). Thl7, Treg,
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Thl17/Treg, 1L-6, 1L-10, IL-17, IL-23,and TGF-§ in the non-survival group were significantly higher than those
in the survival group(P<C0. 05). Spearman and Pearson analysis showed that baseline Th17 level was a positive
correlation with IL-6 level and APACHE [l and SOFA scores (r =0.525,0.347.0. 286, P <{0.001). Baseline
Th17/Treg levels were positive correlation with 11.-6 levels and APACHE [l and SOFA scores(r=0.402,0. 389,

0.265,P<C0.001). Conclusion;: HVHF therapy can better eliminate the oversecretion of inflammatory factors in a

short time, change the levels of Th17 and Treg, correct the Th17/Treg imbalance, and improve the clinical symp-

toms and prognosis of patients.

Key words acute pancreatitis; high-volume hemofiltration; CD4* T helper cell;egulatory T cell

S PE IR R (acute pancreatitis, AP) J&—Fh
Tt T T U PN S SRR T 5 1 AR R % R M R IE
Pgm. R AP BAE R A R BT B
B4 2026~ 30 20 1 55 34 5 3 Jie Oy 50 2Pk R R
(severe acute pancreatitis, SAP) , AT K K3 T
SREPFETT ARG L TR B T kTS A
B s T S =42 TL-17 .CD4 ™" T Hff B 40 g (11-17-
producing CD4" T helper, Th17) iy K & f1 &,
Th17/335 M T 40 (regulatory T, Treg) 2% %
AN S 4 B M RE R 168 J0 19 2 1R < 10 %
T 40 A E B e v BA B R L. SR,
H HT 56T SAP &R Th17 F1 Treg 41 MR &
WFoT LD SR A AR TR IR TT 2tE B
BEAE 240 B DU RR AT A5 7 T AL Y . R M
WAk v T I T R 1L-10, 116, 11-8 45 98 F 6 I
T i T AR I T T R L AR FE LR N IR R AR
FENT . B E] SAP R E 19 IR, = A R I
W& 1€ 34 Chigh-volume hemofiltration, HVHF) fE
SAP BF Ry A B 25 0k . 4 I IR 28 50 E 52,
YT FH LR B8 S 16 9T SAP JE Al AT Habh B, A
W5 B Rl SAP B & 2 HVHF o #2
Th17.Treg K #1240 Mg 7 (% 22 1k, DL ¥ 4
HVHF %t SAP & B RIT 2L
1 #ZRE5HE
1.1 IR B

AT 5% by iy B BA 3 08 58 F 9 L 6 B 2020
1 H 2021 4 4 A FkBE ICU A Y 56 il SAP
BEAVE NI L 5 29 6], 4 27 ] AR 18~
85 %, F-1y(59.414+16.03) %,

BEMLIE R 28 1) 0 5 45 2 F¢ 2k Mk HVHF JR Y7
(HVHF 41, H 4 28 il i & 852w a7 (E
HVHF 240 A 45 Pl L 24 1 IR - i B F, fi
JREGL OEMENL ) RS, IR B SAP 12 Wb i
Ji 4 h WIFIRIA YT . 38 BCTR] 0T A 3 B A £t B 1 A
(1 28 i) i B o BR AL, Hoh 53 14 1), 4 14 1)
AEIE 39~80 %, F-H4(60. 54 £12. 09 %,

TR DR MO B 22 R RS TR R L
(P>>0.05), AWF54HE TP BRI ZE R &
B A 38 5 (No: 2019052) 5 filt BiE 2k B 3 L b8 3 ali L

P AR HE A A ) B B R 1
1.2 99 A S HEBR AR fE

gy A bR ORAECRPEBRR R 211 (2014
RRO D2 W AR HE BB A BE SR B A ICU R
IR RE AR AT A AP 1 JE R A o o I3 T B 1 /K T
W IEHEAE EIR 3 %5, 4 CT/MRI 8 i 36 #8 7 $2 /%
H AP £ B © &Pk Ak 50 e B 4 T (A-
PACHEIl ) =8 43 ; @ H BUAE AR 2 A B s 18] A 8 i
72 h; @IGIT I A1 =48 h,

HEBRAR e« O 4 I 12 P AR 28 9 50 L A B g
PP R RRME DG 8 . 2 R REILIE R LL
BEARAE M) | Ml A B L 2 O LA BE G AR
QLA 7™ 50 Ty i B A3 ol b O ABERT 3
AN P 3o 35 2 S5 e e 1 1 R TOnT 1 5 R A
HiOBANKIRITH .

1.3 HVHF &J7

T 3 P 0 Tk ol R kBN 14T XU S 4% L DL
SIS E . A Aquarius I ¥ 33 8 ML (Baxter
Health, 38 E) DA K = 5 28 P08 119K 33 JE 28 (Fre-
senius Medical Care, ) #E47 HVHF, J€ 1< 10 2
BE R 1.3 m?, IR WM B Y 7 1k T R
Y 38 5 [l B 1 I 250~ 300 mL/min, B
Pk 60 mL/ (kg » h), £ 24 h B 4— i
WOt i s (B B B 0 A0 I B ), B> HVHF
WGIT i R4 48~72 h, 78 HVHF JT 44 i) & 45
12 h W I3k 44 PR 25 40/ 1t SR 28 4R L )L A4 o
TEASMERE . M AR o T R PUEE MR 10~
20 U/kg, B0 5~10 U/ (kg « h), 4 E HBEE MM
WA o 76 3 P B, SR O JC I R W U i,
30 min I 0. 9 Y0 S Ak AV TRUTE VR B L uE RS .
1.4 Kpi$8 b5 Koy ik
1.4.1 FEARRSE SAP BEMIEARG 6 h Wi
ZARIT I TIRIT IR ET (0 h) BRYTY 6.12.24 h it
3 ) SR B T K I [ SR 4 % BE 2 37 4 2 4 4 4 A
ki, BT 2 N R EE . REE T
ACUKFEN B IRAE T — 4 4E. O . 78 5 0 Hl
L 2000 r/min & 0> 20 min, 4 & I W IF 65 4#
F—80°C KA Fr . @ 41 ffl 2 HL . fff F Ficoll-
Paque(Hi 8t GE Healthcare Bio-Sciences 2\ F)) il
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aok 98 B B B 0 3 B9 A0 Il B % 4 B (peripher-
al blood mononuclear cells, PBMCs), %R G #i B &
1X107/mL 7 RPMI 1640 8 WP 4 EH H £
100 U/mL.100 pg/mL £ % % .2 mmol/L 7 & it
e \10% #% K 3% BB 4 1 % ( Gibeo-BRL, 2 [H)
B 12 h,

1.4.2 WA Thli7,. Treg @O Treg 4
MoK an e S 5 pL it A CD4-FITC Ml 5 pL it A
CD25-PE(ZE [E BD Bioscience 2\ &) 4 3 PBMCs,
WEOEIEE 30 min, 76 [ 3 105 L 8% 41 M H T A
Foxp3-APC(3 E BD Bioscience /A #)) 7E 4°C | ##%
et 30 min, @Th17 41 . Y4 PBMCs, .0, &
T PBS L, K55 5 pL Hit A CD4-FITC %
B 20 min, FBfE PBS ¥R 2 5. H 100 pL
FIX & PERM }; 75 A (3£ E Invitrogen 2% )
H 15 min, B0 EESE.H 100 pL FIX & PERM
Ri R B AL BRAN M, B 20 min, SR )5 7E BRI
HFimA 5 L $T A IL-17-PE(ZE [E BD Bioscience 2
") SFATXT AL 5 pL Bt Bl PE-anti-IgG1 &b 3
2 P BRI AE =R T Y 15 min, WU R
= MLAL 53T

1.4.3 ELISA K 40 i K 7oK F ™4 % B
M & P E Fine Test 24 &) i 1 i vl W1 B 4545, &
W 3 11-17 . 11-6 . 1L-10 . 1L-23 F¥EfbA: K 78

(transforming growth factor-B, TGF-B) /K,
1.5 Fls

TEIRIT W KA YT IR 24 ho48 h, A2t &l iy
I B A=l F| APACHE [T W43 K 7 588 B Sh fig 5
W PE 43 (sequential organ failure assessment, SO-
FA) PEAL B #0915 A58 0 FEMF L N
ICU I Be W [a] A A= 3BT
1.6 Hit2Einik

H1 SPSS 19. 0 GEit 24 8 0F Ak B  1E 25 73 A
PRI, X S FoR CRAMS FEAR ¢ K. THEOR
BRI Vo) Fow , AT o7 Ko, ok F &2 0 4 ik
T 2 53 Mt HVHF 3697 % Th17, Treg, Th17/
Treg MAIML K F /K -F 52 M . & Spearman J
Pearson ¥ 40 ¥t HVHF 41 & & K 4 Th17 M
Th17/Treg 5 11.-6 /K K APACHE [ .SOFA F
RIS, DL P<T0.05 WERAGFIEE L,
2 H#R
2.1 WA FMX B4 Thl17, Treg. Th17/Treg M
il S R e Y N A

X M4 b B, WF 5T A B H Thl7., Treg.
Th17/Treg VA K Ifi & 11-6., 1L-10, 1L-17, 1L-23,
TGFB ¥ R F T W, ZERALIT¥E L (P <
0.00D), WF* 1,

F1 WEAMITIEA Th17,Treg, Th17/Treg & In i 20 il E F 7k F 49 bk & X=+S

=gz Xt B AL (n=28) W (n =56) t P

Th17/% 0.49+0.19 2.01+0.43 17.810 <C0. 001
Treg/ % 4.1140. 26 6.79+0.42 30. 880 <<0.001
Th17/Treg 0.12+0.05 0.29+0.05 14. 690 <<0. 001
1L-6/(pg « mL~ ") 25.99+9.11 106. 34442, 43 9.879 <0.001
IL-10/(pg » mL ") 79. 8624, 72 128. 76442, 94 5.572 <20. 001
1L-17/(pg » mL™") 25.65+9.09 59. 36+28. 22 6.147 <<0. 001
1L-23/(pg * mL™ ") 117.68+35.02 280.09+153.13 5.525 <0. 001
TGF-B/(pg+ mL ) 300. 44+89. 10 1037.41+354. 21 10. 810 <<0. 001

2.2 HVHF 41 /4 HVHF 41 SAP i # Ifi K %
LY b AL

Fed: HVHF 41 M4k HVHFE 40 SAP & (4
1 S A E A2 RGO A I I e
BE PR W . 12 PE BH Z€ P4 Bifi %2 55 (chronic obstructive
pulmonary disease, COPD) | fi5i ## %€ | FL 1% . il 7& WL
fif (serum creatinine, Scr) 3 1) 3 fk & (mean arte-
rial pressure, MAP) ., ffi HI >k J1 & 36 97 £, A-
PACHE Il #F4r & SOFA W45, ¥ 22 7 BH T4
M (P>0.05), W% 2,

2.3 HVHF A7 %} Thl7.Treg. Thl7/Treg J 41
Ji PR 7K P 1Y 5

K 2 i O 22 40 i lh B HVHE 41
4k HVHF 4 8 % 45 B[] & Th17. Treg. Th17/
Treg MANMIH 7K. O W4 [7] B[] 50 106,
IL-17, IL-23, IL-10, TGF-8, Th17, Treg. Th17/
Treg WA 27 A G i 2% L (P<<0.05); QM4
Treg b 2 F H it % 8B X (P <0.05), if
J7 12 h.24 h i, HVHF 4 Treg.Th17/Treg /K-
4k HVHF 213 1 2 Bk (P <<0. 05) ; M #E 16 7
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24 h if, HVHF 4 Th17.1L-17, TGF-8 /K ¥ % 4k
HVHF 21 8] & B A% (P <<0. 05) ; @ HVHF 21 fi 3k
HVHF 4 # % 11.-6.,11-17,1L-23, IL-10, TGF-8,

% 2 HVHF AF3E HVHF A SAP £ G &K & £ L &

Th17.Treg.Th17/Treg /KFEAE Lt a %22 K 4 it
28 Y (P<<0.05), W3 3.

X£S.68C%)

I IR % 4 4k HVHF 4 (n=28) HVHF 4 (n =28) t/x? P
I/ % 59.21+17. 31 59.61+14. 96 0.093 0.927
5 13(46.43) 16(57.14) 0. 644 0.422
wEZ R

g E 17(60.71) 15(53.57) 0.292 0. 589

MODS 11(39.29) 13(46.43)
& IFaE

TR I 6(21.43) 4(14.29) 0. 487 0.485

RNy 75) 2(7.14) 3(10.71) 0. 220 0. 639

Wl R 9 3(10.71) 3(10.71)

COPD 2(7.14) 3(10.71) 0.220 0. 639

i A 5 1(3.57) 0 1.018 0.313
APACHEIl ¥4/ 5> 37.46+09. 84 38.57+9. 86 0.422 0.675
SOFA V43 /4 8.07+4,28 8.36+3.93 0.264 0.793
AR/ (mg-L ") 4,4542.32 4,27+2.19 0.299 0.767
Ser/(pmol « L.71) 100. 71439, 37 107.49+42. 94 0.616 0.541
MAP/mmHg 58.54410. 74 58.6848.13 0.056 0.956
filt 1K Iy 436 97 12(42. 85) 9(32.14) 0. 686 0.408

#:”1 mmHg=0. 133 kPa,

2.4 HVHF AP SAP #3# 1CU 43 [z 40 ia] £E 75
R} APACHE [ ¥£43 .SOF A $¥£43 ¥ i

HVHF 41 8 # ICU f& Be M [ 4 77 & N
89.29% (25/28), m T 4 HVHF 41 & & 1
82.14%(23/28) 0 2 HAEFHR LK EF LG 1T
B (P>0.05), [N HVHF 4B & 7E1A97 24 h
K48 hJg APACHE Il ¥¥43[24 h:(29.32£8.41)
.48 h: (18.114+7.27) 43 ], SOFA 43 [ 24 h:
(7.55+3.53 43,48 h: (6. 70+3. 62) 4 4 i & F&
K. 229 A S E X (P<<0.05) ;M HVHF 4
HEIGIY 24 h & 48 h J5 APACHE T /4[24 h:
(33.23+6.31)43,48 h:(29.5547.76)4r ] .SOFA
W4r[24 h:(7.8544.09) 4,48 h: (7.56+3.23)
Sy IMJCRA AR, WK 1,
2.5 AREIAFELG R SAP ## Thl7/Treg 541
JifL R 7K O b A

FR 4 8 78 ICU A3 Bt 3 8] 26 T2 17 100 43 Ry A7 T
Hn=48) NAFHFIEH (n=8), L% 2 HHE H A&
2% Thl17, Treg, Th17/Treg M 40 MR F 7k F., dE
FETE4H (% Th17 . Treg.Th17/Treg . 1L-6 .1L-10,1L-

17 0L-23  TGF-B ¥ W3 & TAA 0G4, 22 =+ A ge it
R (P<<0.05), W4,
2.6 HVHF 4 # &34 Th17 & Thl7/Treg 5
1L-6 /KF & APACHE Il \.SOFA T¥43 1 AH 36 1

%t Spearman M Pearson 73#7, HVHF 2H & #
2k Th17 /KF53 9145 1L-6 KF K APACHE [ i
3 SOFA 4 2 1EAH & (- =0. 525.,0. 347.,0. 286,
P<C0.001); %4k Th17/Treg /K43 515 1L-6 /K
K APACHE 1T ¥43 . SOFA 43 2 1IE M 56 (r =
0.402.0. 389.,0. 265,P<C0.001), WH 2,
3 iFig

SAP DLRRZL 1 B 8% B 8l 2 & B = W N R AR,
5 ER A B R E AR B AR ORE B8 R A G,
T SAP of B 1y & 22 M 25 St AR 4 5 ik (i
APACHEII #£43 .SOFA P40 & 50) Tk 1E A Be )i
AT 2 W T ORR R A Y. AR T JE A
Th17 Fl Treg 4 75 & Fh b 28 ok 72 v & 4% 35 o %2
YRR U R AE 5 0E R i e vh 1) R AR A 5Y
NN SAP H# W EBEE Thl17/Treg Ho 4 f5
ARHEIE K B 5T 41 /B E 3 2k (0 h) Th17, Treg.
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Th17/Treg 1L-6 ,11.-10,11.-17 , 1L.-23 , TGF-8 ] &

HE— 5% HVHF 3897 X & Thl17/Treg /K F

EE T AL, B SAP BE M kA Thl7/ o, PE AN HVHFE XF SAP 1 5% mi AL 1 1 R
Treg KAy, 5 35 1Y 9 0E I8 B ¢, Bt R AT VIR
%3 HVHF A 53F HVHF H £ & &1 8 & Th17.Treg,Th17/Treg X Il & 48 il & F 7k F L 8% X+S
RN HVHF d (n=28) 4 HVHF 4 (n=28) Fup » P Fuys P Fatsinm » P
Th17/%
0h 2.0340. 41 1.9940. 45
6 h 2.0140. 38 2.0440. 45 21.225,<C0.001  2.280,0.143 11.927,<C0. 001
12 h 1.8240. 37 2.0540.52
24 h 1.650. 45 1.9440.48
Treg/ %
0 h 6.7240. 33 6.870. 49
6 h 6.7340. 34 6.6470. 66 66.519,<C0.001  5.514,0.026 8.714,<C0.001
12 h 6.1840.51 6.55740.51
24 h 6.00=40. 45 6.3340.51
Th17/Treg
0 h 0.3040.05 0.2940.05
6 h 0.3040.05 0.3140.06 3.445,0. 020 0.648,0. 428 5.157,0.003
12 h 0.2840.06 0.3240.08
24 h 0.2640.08 0.32+0.07
1L-6/(pg * mL™")
0 h 114.81438.53 97.87+45. 10
6 h 106. 76438, 07 104, 73446.51 16.973,<C0.001  0.022,0. 882 16.215,<0. 001
12 h 89. 0937, 93 108. 93448, 57
24 h 80.794-36. 29 98.74+48. 29
IL-10/(pg * mL™")
0h 134, 21443, 37 123.30+£42.58
6 h 126. 43446. 38 124.37446.86  84.985,<C0.001  0.098,0.756 10.297,<20. 001
12 h 105. 25547, 27 119,56 =51, 36
24 h 88.29+43. 20 113.00451. 68
IL-17/(pg * mL ")
0h 60.99+30. 15 57.72426. 60
6 h 58.424+24. 64 59.01£30. 21 19.718,<C0.001  0.432,0.517 6.014,0.001
12 h 48.82+19.77 56. 0622, 97
24 h 40.50+14.08 52.16425. 21
1L-23/(pg * mL™ ")
0h 283.99+136. 02 276.19+170. 97
6 h 276.064-153. 13 291.734213.32  25.454,<C0.001  0.268,0. 609 5.956,0.001
12 h 236.85+141. 28 280. 65+194. 86
24 h 199. 934162, 07 260.164191. 14
TGF-8/(pg * mL™")
0h 1003.83+330.95 1 070.994379.09
6 h 1050.474436.30  1076.474395.77  20.821,<C0.001  1.297,0. 265 2.944,0. 038
12 h 845.974443.89 1 016.20+416. 28

24 h

731.724403. 41

984.04+402. 17
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40~ 8.5~
R 35
}(5'_ 30l & 8.0
= 25+ |<=R|. 7.5k
20F B
1]
5 15¢ g 7.0F
< 10F —e— 3EHVHFA ? g5/ —8— IEHVHFA
< 5 —o— HVHF4A —o— HVHFZ
0 0 24 48 6.0 0 24 48
BFEl/h @ Bt iEl/h @
a: HVHF JRY7 4 SAP & # APACHEI #F4r 952 ;b HVHF 697 X SAP B & SOFA P4 521
E 1 HVHF &%t SAP &£#& APACHE I iE 4y .SOFA i 5 B9 8 iy
F4 AEAEFELFBW SAP £E Thl17.Treg.Th17/Treg & I i& 4 i B F 7Kk F b &% X+£S
=g A (n=48) PEHEHEHR=8) t/y? P
Th17/% 1.9440. 40 2.4340.37 3.238 0. 002
Treg/ % 6.740. 41 7.0940. 39 2. 249 0. 029
Th17/Treg 0.2940.05 0.344-0. 04 2. 682 0.01
IL-6/(pg » mL™") 101. 73440, 40 134, 0346 55 2.051 0. 045
IL-10/(pg » mL ") 121. 74441, 04 170. 85428, 60 3.244 0. 002
1L-17/(pg * mL™") 53.47425.21 94.67418.05 4.421 <<0. 001
1L-23/(pg » mL ") 246.984-116. 44 478.784201. 41 4,647 <<0. 001
TGF-B/(pg * mL ") 979. 624315, 74 1384.12+395.18 3.238 0. 002
200/ 70/ 20
’_\180‘ & 60/
7,160 —1 & &
° e = 504 o 5= °
£ 140, o = s & . =
21201 o~ w401 e z10 e
° = T e e B o
€ 100+ o s O 301 . o |— o
= e g 7 5 o
801, ° <20 -
601
o 10/ 0
1.5 2.0 25 3.0 1.5 2.0 25 3.0 15 2.0 2.5 3.0
Th17/% @ Th17/% @ Th17/% @
200 70/ 20
A180‘ o R 60/
141601 P BN
o © e = 501 e B .
€ 140, . e E e Sﬁ : ——
21201 o oo w401 e =10 PO
S —— I e L
€1001 ° 030 — . o KL
= 5 o o © E < ° N (2] 5 °
8o ., L <20
60-
o 101 01
20 25 30 35 40 45 20 25 30 35 40 45 20 25 30 35 40 45
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