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Changes in peripheral blood Treg/Th17 cells and their correlation with HBV-DNA in HBV-ACLF patients
at different phase

DU Shan', TAN Nianhua®. PENG Jie', ZENG Menghui’, CHEN Bin' (1. First Affiliated Hospizal of
Hunan University of Chinese Medicine ,Changsha 410007 ,China ;2. Hunan University of Chinese Medicine) ™™

Objective  This article explores the differential expression of Treg/Thl17 cells in hepatitis B associated
chronic and acute liver failure (HBV-ACLF) patients with different phase, and the correlation with the level of HBV-
DNA. Methods 60 HBV-ACLF patients were divided into different phases, namely 28 patients with advanced-ACLF
(Adv-ACLF) and 32 patients with plateau-ACLF (Pla-ACLF) ,while 20 patients with chronic hepatitis B (CHB) and 20
healthy volunteers (normal control.NC) were used as controls. Flow cytometry was used to detect the frequency of Treg
and Th17 cells in the peripheral blood of each group of subjects and calculate the Treg/Th17 ratio. Cytometric Bead Array
(CBA) was used to detect the levels of cytokines transforming growth factor-B(TGF-f) ., interleukin-10 (1L.-10) , tumor
necrosisfactor-a(TNF-a) sinterleukin-17A (1L.-17A) , and interleukin-23 (1L.-23). Real-time fluorescence quantitative PCR
(real-time PCR) method to detect Treg, Th17 cell specific transcription factor Forkhead box protein P3(FoxP3) ,Retinoic
acid receptor-related orphan receptor gamma t(ROR-Yt) mRNA expression. The correlation of Treg, Th17 cell frequency
and Treg/Th17 cell ratio with HBV-DNA level was further analyzed. Results Compared with CHB and NC group, the
levels of inflammatory markers TNF-a, IL-17A, IL.-23, and ROR-yt mRNA expression were significantly increased in
patients with advanced and plateau stages of HBV-ACLF (P<C0. 01).the frequency of Th17 cells increased and the ratio
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of Treg/Thl17 decreased (P < 0. 01), the imbalance of Treg/Thl7 cells shifted towards the Th17 direction, and the

advanced stage group was more severe than the plateau stage group (P <C0. 05). Correlation analysis found that the

peripheral blood Treg and Thl7 cell frequencies of patients with advanced HBV-ACLF were positively correlated with
HBV-DNA level (Treg r=0.516,P =0.005; Thl17 r=0.420,P =0. 026),but Treg/Thl7 ratio has no correlation with
HBV-DNA level. The peripheral blood Treg and Th17 cell frequency and Treg/Thl17 ratio of patients with HBV-ACLF

plateau stage had no correlation with HBV-DNA level.

Conclusion

Treg/Thl7 cell imbalance exists in patients with

advanced and the plateau phases of HBV-ACLF, which is more serious in advanced phase patients. The frequency of Treg
and Th17 cells was positively correlated with HBV-DNA level in patients with advanced HBV-ACLF.,

[Keywords]) liver failure; Treg cell; Th17 cell;infalmmtory response.
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I 8% B W qbase plus, 2 P8R, DL 272% R
mRNA ¥ £ 5. 5l ¥ A Bactin IE 1 5'-GCA
CTCTTCCAGCCTTCCTTCC-3", Jz I : 5'-GCGGAT
GTCCACGTCACACTTC-3'; FoxP3 1iF [i]: 5'-AAG
AACGCCATCCGCCACAAC-3', JZ [ : 5'-TCCAGC
TCATCCACGGTCCAC-3'; ROR-7t iF [f]: 5'-AGCG

GCAACAGCAGCAACAG-3', ) 1] 5'-CAGGCAGG
TCAGGCGAGGAG-3',
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Table 1 Clinical characteristics and laboratory parameters of study participants

i PR 5 i R IR H B ZIFEHE HBV-ACLF i &) HBV-ACLF - & 1]
Characteristics NC CHB Adv-ACLF Pla-ACLF
% 20 20 28 32
B (M/F) 16/4 17/3 24/4 27/5
AR (year) 31.30%5. 09 44.75413.02 43.32+12.27 45.38410.55
AST(U/L) 23.25(17.90,27. 30) 54.90(22.08,265. 43) 109. 65(58. 20,301, 95) 81.55(63. 65,298. 20)
ALT(U/L) 18.45(15. 30,26. 90) 81.35(27.15,371.05) 121.20(58. 08,395, 85) 79.95(44., 20,480. 28)
TBIL(pmol/L) 13.85(11.75,15.63) 10. 65(5. 50,15. 20) 320. 70(205. 23,479. 75) 248.30(156. 23,328, 93)
ALB(g/L) 47.2442.79 41.6943.78 33.9844.73 36.0245.78
INR N.D 1.00(0. 95,1.08) 2.27(1.83,2.65) 1.81(1.52,2.22)
PT(s) N.D 12.30(11.63,13.30) 27.60(23.10,32. 29) 21.65(18.4,28.08)
MELD N. D N. D 27.5242.82 24,5442, 26
HBV &Y i K (42)
<10 N.D 4 16 14
10—20 N.D 5 6 13
=20 N. D 11 6 5
HBeAg (+/—) N. D 9/11 12/16 5/27
HBV-DNA(IU/mL)
<2X%10° N.D 14 10 26
>2X10° N.D 6 18 6

7 :NC,normal control, fd & X i # ; CHB, chronic hepatitis B, 18 ¥ Z %I i & 8 % ; Adv-ACLF, advanced stage of ACLF, HBV-ACLF 3t J& )] H
# ;Pla-ACLF, Plateau stage of ACLF,HBV-ACLF ¥ & ## :N. D. ,not determined, K #i%E .

2 Treg.Th17 HBESH 2 K Treg/Th17 H A LL (&
S5x A, 18 2 P4 . HBV-ACLF 3 &1 &
EH M H B E AN M Treg M Th17 20 45 2 Fh &5 .

Treg/Th17 MM L AE W B F B, B F &S M Treg 4 iU
RSN, HR AR 2ER A ST 2FE X (P<<0.01),
HA 8 2 P4 Treg 40 45 % 5z 5= » HBV-ACLF 3 &
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W4 Th17 40 MH 5 i Treg/ Th17 20 M9 o (8 5 MK 5
5 HBV-ACLF #f E#IZ H4 , HBV-ACLF ¥ & 4
BH Treg M Th17 MMM R T, Treg/ Th17 40 te
EHAE . R A G258 X (P<<0.05,P<C0.01), I
*£2.K81,

*® 2 HKASEIM Treg. Th17 HHEESHAZE R Treg/Th17 tbE (Xx L)
Table 2 Frequency of Treg and Th17 cells and Treg/Th17 ratio
in peripheral blood of each group

pE

Group ! Treg(J0) Thi7(4) Treg/Th17
NC 20 3.7620, 81 2.1840,72 1,820, 36
CHB 2 6.58+1.53°4 6.8241.5544 1.03+0,3554
AWACLE 28 4852126247 906215007 0.54k0 1200
Pla-ACLF 32 3.06+1.50% * % L0EL I3RS FEE g ger gghLE E

W5 NCAIE. S P<0, 05,22 P<0,01; 5 CHB L&, ™ P<0.05. " " P<0.01; 5 Adv
ACLF 411 %, © P<0.05, % 7 P<0.01,

3 Treg/Th17 fHXHME FFRIEKFE

St B4 b4, 1% O F 4 HBV-ACLF it &
W2 B AR I Treg AHSC AN M T TGF-B.1L-10 /K
T E S A G R L (P <0, 05) . 1% L
4 . HBV-ACLF #F Jre ] . °F & W 41 8 3% #h J 1f Thl7
ARG T TNF-a IL-17A 1L-23 K00 8 FF &,

ERA G FE X (P<<0. 0D, 18 2 iF 4 TGF-B.
1L-10 /K F ¥ 5w . HBV-ACLF # R #40 TNF-o.IL-
17AIL-23 K5 5 HBV-ACLF pE & 40 45
HBV-ACLF F & ] # % TGF-B.IL-10, TNF-q, IL-
17AIL-23 AKFE BB L. Z 5 Aot 8 L (P <
0.05), L3 3,

Adv-ACLF

Pla-ACLF

;;;;;;;;;;;;;;

éHBE&Zﬁmg;R@'; nAdv—ACLFI-‘ln;ZV—AC‘:I:F D amemmE ‘
NC X ¥ CHB 181 2 B 4 8 & Adv-ACLFHBV-
ACLF i 8 #& Pla-ACLFHBV-ACLF ‘F & W &
1 %48 Treg 4 (CD4T CD25" FoxP3™ ) . Th17 4 i
(CD4V IL-17A™ )i EFZ A E
NC Normal control CHB Patients with chronic hepatitis B
Adv-ACLF Advanced stage of HBV-ACLF patients Pla-ACLF Platform
stage of HBV-ACLF patients
Fig. 1 Flow cytometry of frequency of Treg cells (cp4tcp2st
FoxP3" ) and Th17 cells (CD41IL-17A" ) in each group

R 3 KB4 Treg/Th17 HXMME FHERIE (X Ls,pg/mL)
Table 3 Expression of Treg/Th17 related cytokines in each group

Sy Treg Th17
Group TGF-B 1L-10 TNF-a IL-17A 11.-23
NC 61.43+25.83 3.27+1.22 1.16=+0. 29 1.4440. 38 19.47+5. 84
CHB 146. 85+50. 0144 7.3643. 4854 2.8440.88°4 4.3141.9144 54.77422.125°5
Adv-ACLF 106. 64439. 622" 1.96+1.635" 3.9840.83547 " 5.8241.0355" 72.32416. 03257
Pla-ACLF 75.48431.53" " #*7 3.7941.33" "7 2.1340.87047 77 2.9241.185007 %7 36. 54415, 77007 77

.5 NC 4 ,> P<<0.05,22P<C0.01; 5 CHB 4Ll #, " P<<0.05.” “ P<C0.01;%5 Adv-ACLF 4l [t%¢, * P<<0.05,7 % P<0.01,

4 Treg/Th17 R4 R F R EF mRNA Rik

it T AL #1282 P4  HBV-ACLF 3t &
W Treg 404 TR R F FoxP3 W i F+ i, 18
M4 \HBV-ACLF #F R K V-5 W14l Thl7 40 k¢
ST ROR-vt mRNA £ BT &, %5
Bt X (P <<0.01), 18 2 iF 4 FoxP3
mRNA £ ik # &, HBV-ACLF # & ] 44 ROR-7t
mRNA Kikfum . 2Z R AR E X (P<0.05);: 5
HBV-ACLF 3 W 41 b ¢, F & W41 - 3 FoxP3,
ROR-yt mRNA EE¥H I TR 2R A5 17 E X
(P<C0.05,P<C0.01), L5 4,
5 Treg/Thl7 40 Al 5k % 5 HBV-DNA 7K F #8 X £ 4
#r

R T2 A R EFA HBV-ACLF (835 40
Il Treg . Th17 # M4 % & Treg/Th17 28 M Lk & 5 I
1 HBV-DNA KV 3¢ &, FATHEAT 1A P53 #r

gE R, YE R W HBV-ACLF & 48 Il Treg.
Th17 40 Mi45i % 5 HBV-DNA /K 5 iF 41 5 (Treg 40
Mi,r=0.516,P<C0.05; Th17 4ifi,r =0. 420, P =
0.026),1H Treg/Thl7 4H jfl It {5 5 HBV-DNA /K-F
oM M, & 8 HBV-ACLF % 4b & il Treg.
Th17 40HIS5R LA & Treg/Th17 408 L {E ¥ 5 HBV-
DNA JKFTIAH G, SR IA 2,
* 4 B Treg/Th17 M H4E F M F K EF mRNA Rik

Table 4 Eexpression of Treg/Th17 cell specific transcription
factors mRNA in each group

(ﬁfjjp FoxP3 ROR-7t
NC 22.5143.07 13.91+2. 62
CHB 31. 883, 4355 25.45+3. 0624
Adv-ACLF 2501424470 27.85+4. 264
Pla-ACLF 23.61+2.09" "7 22,3543, 6570 77

.5 NCAHE,” P<0.05.22P<<0.01; 5§ CHB Al #, " P<
0.05," " P<C0.01;45 Adv-ACLF # %, 7 P<C0.05,7 7 P<C0.01,
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4 6
HBV-DNA HBV-DNA
E F

1E:AB.C 2y HBV-ACLF it B 458 D.E.F 4 HBV-ACLF %
ELIEES

B 2 A REBTHE HBV-ACLF £ Treg. Th17 MR E K Ltk &

5 HBV-DNA K F 8k

Note: A. B and C are the results of Adv-ACLF;D. E and F are the

results of Pla-ACLF
Fig. 2 Correlation analysis between Treg and Th17 cell frequency
and ratio and HBV-DNA level in HBV-ACLF patients
at different phases

Wi

HBV-ACLF % & Jm ALl -+ 53 52 2% 95 S 5e R Ha g
2 G0 B P R G D B AT S LR
20 6/ 5 W 0 e A AR 5 bR 4 Rk AR 2 i
KA Z G D) R ™ 52 R L 38 A R R PR A B AR
JE, 3R SR CD4 ™ T 41 M7 Ak R G 5 S shad i v
g% i %, Treg Al Th17 &I TR CD4T T 4
f, BRI T 41 WRE, Treg 52 FoxP3
PH 4l 43 W TGFE-BLIL-10 4540 4 40 i 5 1, &k #%
T A AEVEH s Th17 4 il /2 ROR-vt BRI 45 L id i
I3 TNF-o IL-17A 11-23 %542 48 40§ N 1, Jn 8 &%
RE LI, 3 16 D) RE LA RS, S [ 4k e 5 7 Al
Treg/Th17 4 V-7 (25 (b A AE HBV Frgk iy
AL F AR A L 38 5 R N I, O T R LI
T A T8 8 | R S R B U AR O

JHF 3 0B = AT o 72 U 5 DU A B A 5 B AL AH
X R TR T AR R B B D R il ) fE
Wiz, AL T e m L. T A S KR REN T2
JHE 763 B HBV [ [ B 2R 4 40 it 32 380 7™ o 464 473 5
T b R T — 2D R RE T RS L
290 e v s R O B SEAT o, KA IRAE 5 b TS I R R
FRSE N, I ) 68 B 5 i T REF5 22 AL, R AE AN S A

T WA L 3 TR R S L T R M PN B R I RE & A
P U PR SRR e LR 3 i, 20 30 %6-70 %6 1 R H AE BT
WIFET s i A W5 S I PRAE R % 7 22 i DLAAR M 1
325 A vy MR S % W e Ay e L R 0 A L R T A L T
A M T AR T R A TR &5 e AR RS IR 2R A 52
% s JE Dy fi S BE I B 8 328 MWK 52 0E L BILIAR AL T A e o
Rt 45, JHE JOE 4% 100 o Rk i 200 R ok el I,
HBV-ACLF A [R]BAHPLR S RS H BT AR, H H
HIO¢F HBV-ACLF AS[a] B AH A8 oo 8 4 i 23k 22 57
RO FT 48 /0, AU 58 T H SR R 405 40 Bl (natural killer
cell, NK) 7 HBV-ACLF A [l i A & 3 A 40 A o i
ik, G5 RE R, HBV-ACLF #F B W, & W R ¥
NK 4 i Lo ] 3 4 0F 5 AR, ok J 1 iR 35 50 &
R L (S 0 ) e R 302 B e N L
AROUAT I X T e iR 7 R g iy i € B A I8 &
B, Treg/Th17 40 M AE 3k 7 1 4 95 vh 1) o 2 240
M e BF 5T HoAE HBV-ACLFE A [R] if A B 3% v i 32 35
285 X TR 50 vy 11 B 95 R 198 Oy ik IRl AR A
BIE XL,

AR S B 5% 45 SR & B, HBV-ACLF B % ¥ 17 7F
Treg/Th17 #Me 2k f5, H & firm) Th17 Frmfw. 5
et X IR %, CHB HBV-ACLF 3R B Treg
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