Advances in Clinical Medicine Ii/REE254 /&, 2024, 14(4), 630-639 Hans X3
Published Online April 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1441070

TTheERa R H o ahRIIL-21, IFN-pFEIR M E L
A B 10 % R B 3RAE KL s R T

£ W, s

UHTSRERLR S — IR R, B B EAST
SRR R — I B R R MR, HrE S EAST

Wehs HiH: 202443 H11H; FHBER: 20244F4H4H; KkAAHM: 20244F4H11H

=

HE: 3T T K 22 M 4EH R FIL-21.  IFN-y7E 8 R 40 A % (CLL) 5 B3R IE K s R AR <
2. BUEE . ik 120224812 202346 A B THEER KEE — R E b M AME B
ZIRYTHI30BICLLEZEE A AN R, R F R RS 205 A I AH . WEMRAEESNEMm, H
AL AR P P G A M T FhH g EE 5 B2 FEIL-21. IFN-y322KF. EEHIL-21+IFN-y-Tfh/Tfh (%)~

IL-21-IFN-y*Tfh/Tfh (%) IL-21+IFN-y*Tfh/Tfh (%)ERAHEKER. GAHKE LR ThAREE
IL-21. IFN-y/ K PEAFCLLIGKRIBHR A FE S BHEMAR. &2 CLLAKTHhE LA .

IL-21*IFN-y-Tfh/Tfh (%) IL-21*IFN-y*Tfh/Tfh (%)% FHCH (P < 0.05); CLLANKE, CLLEX
hk 540 P 7 T 54 AL AN I B2 5 oK L4 I R IL-2 14 IFN-y-Tfh/ Tfh 40 LB 39585 (P < 0.05); TIGVH
AP [ CLLE & 4MA ML IL-21+IFN-y-Tfh/Tfh40 ffd L5 B FIGVHZRZE CLLE & (P < 0.05); IPIFEH A fi.
W fE 4 B CLL AR 3 41 & ILIL-2 1+IFN-y* Tfh/ Trh4 e b B B TIPIHE R /& BA (P < 0.05); Zib:

ThARECLLEE SN M REREFE, HOoWMIL-21. IFN-yKPER, F5FRSH. KREE
BIFFEMARE. RERNTMAR. IL-21KFRRTRF BT XRCLLAMKNETE, 25CLLNAERR
Pl

XA
BB A IS, WBEHBETAR, BAR21, FHRRY

Expression and Clinical Significance of Tth
Cells and IL-21, IFN-y Secreted by It in
Chronic Lymphocytic Leukemia

Shan Gong}, Jianhua Qu2*

TEIER .

CEG| A B, At Tfh JHM S A IL-21. IFN-y £E M PR B 1 I R 2R IA K R ). IR AR BE
HERE, 2024, 14(4): 630-639. DOI: 10.12677/acm.2024.1441070


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1441070
https://doi.org/10.12677/acm.2024.1441070
https://www.hanspub.org/

The First Affiliated Hospital of Xinjiang Medical University, Urumgi Xinjiang
’Department of Hematology, The First Affiliated Hospital of Xinjiang Medical University, Urumgi Xinjiang

Received: Mar. llth, 2024; accepted: Apr. 4th, 2024; published: Apr. 11th, 2024

Abstract

Objective: To investigate the expression of Tfh cells and cytokines IL-21 and IFN-y secreted by it in
chronic lymphocytic leukemia (CLL), as well as their significance in different clinical indicators of
CLL. Methods: 30 CLL patients who were treated in the First Affiliated Hospital of Xinjiang Medical
University from December 2022 to June 2023 were selected as the case group, and the control
group was 20 healthy volunteers who underwent physical examination in the same period. The
percentage of Tfh cells and levels of IL-21, IFN-y in peripheral blood was detected by flow cytome-
try; Compare the differences between IL-21*IFN-y-Tfh/Tfh (%), IL-21-IFN-y*Tfh/Tfh (%), and
IL-21*IFN-y*Tfh/Tfh (%) between the two groups. Comparing the expression levels of IL-21 and
IFN-y secreted by Tfh cells in different CLL clinical indicator groups and prognostic stages. Results:
The proportion of Tfh, IL-21*IFN-y-Tfh/Tfh (%) and IL-21+IFN-y*Tfh/Tfh (%) in CLL group were
higher than those in control group (P < 0.05). In CLL group, the proportion of IL-21+IFN-y-Tfh/Tfh
in CLL patients with higher lymphocytes and lymph node enlargement groups was elevated (P <
0.05); The proportion of IL-21*IFN-y-Tfh/Tfh cells in CLL patients without IGVH mutations was
higher than that in CLL patients with IGVH mutations (P < 0.05); The proportion of IL-21+IFN-
y*Tfh/Tfh of CLL patients in the IPI index high-risk and extremely high-risk groups was higher
than that in the low-risk and medium risk groups (P < 0.05). Conclusion: Tfh cells abnormally ele-
vated in the peripheral blood of CLL patients, with higher levels of IL-21 and IFN-y secretion,
which were correlated with disease staging, and clinical high-risk indicators. Abnormal accumula-
tion of Tfh cells and IL-21 levels may be involved the proliferation of CLL cells and participate in
the immune pathogenesis of CLL.
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1 Hl

8 11k 9k B 4 B (9 1955 (chronic lymphocytic leukemia, CLL) & —F 32 3 A= A8 i 245 AR — R il B
I EL 4 o 2 1 G TR, FLARRAE 9 CDS™/INREL 4B MO PE /MBI i AR b 2 2 vh S SR A (1] BB
EWINAIT RIS I, CLL BE AR BWT =, 8 2022 4358 E AU e Gt v HiHE P2 (Surveillance,
pidemiology, and End Results, SEER)[{14t 11, CLL G4 5 SEAHXT AEAF 5N 87%, (HLR 5 3[R 3¢k 1fn 41 g
B AMI o e A @ [2] [3] [4], CLL R WAL Rag fEva T #E AT 75 ik — it 7t

CLL HB#AMA ML CDA™ T 4 B4 0 B4 S ThRBAFE 3L, T HiBhA I RECE CLL Hhor AN [H
TR 7 I R IR I e ThRE . CD4A™ T 4UiR B a5 Bh v T 4ifd(helper T cell, Th) 1. Th2. Thi7. i
F5E T 4 (regulatory cell, Treg). JEJE MM T 408 (follicular regulatory T-cell, Tfr) LA Az J5 6 14 4l B 14

ik
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ZEN, e

T 48/ (follicular helper T cell, Tfh 4 /i) =5 [5]. JERAHINVE T 40)f/2 B Schaerli #1 Breifeld £ 2000 4 & 3,
1), elmT—FuEk CD4™ T 4R, wI{Eit B 4UM0 . e B 400 L i 12 B 41 s 4n i,
G I T iR i m AR SR e e, AR RERES TR ES CHEIEM . Tth 48 % iRk
CD4'CXCR5'PD-1°ICOS*, F H. 70l A4/ 2 (interleukin, 1L)-4, 1L-21, CXCL-13 £, Tfh il /e iR
TEH G 3% Ty BERH VR 15 TR A PR B T R B R i — 2R &R

Tfh 4t e i 53 WA AS 5] B A0 B R -1 IR R H R 8 1) S D g . Forb IL-21 522 5774 Th 40 i) S S 4
MR T, AridE E 5ruh 7730 1 CXCRS A ICOS [ERIE, 520 Tfh 40 F0 B 40 A EAEA, Mgt
Tth 4k A D RE K B [6]. Tfh X B 4 SCHRFRD F 2@ id CDA0L 1 1L-21 15 S iRt 1L-21 £ %
EHYGILI CD4A™ T M. NK 40, Tfh 4038, Thi7 4050, 2 —MZ IR 771, &5 e
ARl B AIRIER IL-21R 456, —FHEME &Y G 1EE A5 JAK-STAT. PI3K il MAPK £ A i
FRHEATHE S, IL-21 A1 BCR fE/RAMUA A0 1L-21 551 Blimp-1 (0% BG40 AE B 410 17 2 41
ML 734k . IR TR, 1L-21 () 7 A B B S M 7 2 MR I R A R B R AR
[8]-

AP T 40, HAASGGINK)IME. 5 T (Treg)Zf. roT 4H0FN B 40 A0 VF 22 G2 40 i S0 7
BIFE PR A = Ay FHR(IFN-y), IFN-p s — a3 1 SRR A 1, 7R S e U AA T2 il
(RIZEIN,,  AE B R ] A M S 28 s I R 4 B B I [9] o B 6 IR TR B2 R ABIE ST, IFN-y fBLF
HAT AR, P A I8 R0 980 9 b G 28 S S [10] . IFN-p 78 JiR8 38 Fh A4 FH BRVF B 1 e e S
PEIREE, TCE CLL Mg S rh e I e VR T B LRt — PR &

2. M5 5%

MAPTAE CDA-FITC. IL-21-PE. IFN-p-FITC K[FZI% PR, 1gG1-FITC. 19G2a-PE Iy H & H
BD A ], $iifhk PE-CXCRS5 I H Biolegend /2wl ; 1y B CoHLFI AR (X H 3% [E Thermo A &), FACS Arias
[ = A B 26 DL v 2 A ]

3. IRMR

¥4 2022 4 12 A %2 2023 4F 6 H W11 H758 E R 2% 5 — Bt s e I B HE: B 3% 52 ¥R 97 19 30 491 CLL
BTN R, BB RF G Crb S 1 bk T 4 1 ot/ /) vk 2 4 e bk 98 PR 2 W S5 R 7 4
FA(2022 FERR)Y 5 S EXF) A (e B ARG 20 BN IR . T W SO RIS F R 1, A&
SRR — R P AC HE 2R 01 2 W A% A - CLL BB 3 41 3 30 491, o rp 53 4 20 411(66.7%) » 2214 10 451(33.3%)),
HALAERE 63.70 %5 fFERTIEZHIE 20 4], Hirp Bk 9 44(57.5%), ik 11 44(42.5%), HA74E# 65.15 %,
CLL B Fufg Feont B NFF I . F i fats A P (P > 0.05) (3¢ 1).

Table 1. The general clinical formation of CLL group and control group
& 1. CLL Bt BRLE — AR Im AR 25t

i RFEF5 CLL 4 HC 4 t? P
ki 30 20
o 63.70+8.9 65.15+9.23 21 0.55
51 0.67 0.674
5 20 9
@ 10 11
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41 & At #(g/L) 115.93 + 28.5 118.00 + 8.54 -0.31 0.76
IR (x10%/L) 147.34 + 62.86 278.65 + 24.61 4.5 0.000
IR EL 0 B R (< 210%/L) 42.69 * 56.29 1.11£0.47 4.04 0.000

4. FRARE

SRIGTEFRIEE, 70 BIRER 30 4] CLL &35 A1 20 filfd Hexd IR 518 R 2 T BRI F ik 2 2 ml T
EDTA HAGUEE, JFRAFT 4CUKRE S, 1E 8 /R AEEATASCAGIN, 5 J0F .

5. FRTCLH B4

WG %, Sl PASS, BURERIFEA 4L 100 ul IINRRE, ERRE I TP
Fricdifk: CD4-FITC. CXCR5-PE & 5pul, Hi[AZI%HE, =BT E 15~30 708h. ZARL M, 18
B A BB B[] 5 S P P 3 A PO in AR B2 AR 1L-22, IFN-y i, [ R0 B b 43 SN 5 ul 1gG1-FITC.
19G2a-PE, ALK, fE/H FACS Aria Il i N4 A (35 1H BD 2 ") AT HHE K&, KRk E 20 218 Rx)
HEAN 30 44 CLL R 0 My RE A AL B A SR S Flowdo BPFREAT 2047, 5B LA FSC At SSC ¢ [] Fel Hi vtk
E4Hi, FULCDA Wk, it CDA'T WhZ4ufi, fEutbELAl 173 #r CD4"CXCRS Tfh 4ifii i 73 bt &/
XTIL-21 A1 IFN-y FIX P A ik KA T A il 4347 o

6. GEitFES

S TSR R AT SPSS26.0 1 Mk A EAT i iS4 A Bl . I PRIEA BERER A h A B (V). 0 %R
s B £ FREZE (X £ MR THRE TR InR S AT EEE 277 Z 5 K (Levine /1 30) 5, #F&1E
BATRASIREA tA %, AR IR AT SRR AR MUY, A8 P <0.05 BA it 5 o

7. 458
7.1. CLL B&% HC 4B Tfh ZAfa R H 43 #hAY IL-21 F1 IFN-y 7KE

FATE A G AR S I T CLL B3 A RS B 2 48 I A IL-217IFN-y Tfh. IL-217IFN-y"Tfh.
IL-217IFN-y"Tfh ZK-Fan N E R (LK 1),

& [cparr 10° 107
= Tth: 13.57% 6.21% 24.70%
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< <
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< & g
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Figure 1. Flow chart of Tfh cells and the level of IL-21, IFN-y in CLL group
1. CLL 48 Tth {Rpa R H 23 3h8Y 1L-21. IFN-y 7k FRRE
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7.2.CLL BE&SRERMEE Tth atbflER

R A AT I 30 451 CLL 20 20 f5i)%f RE2H 40 1fn. Th 4806 & 70 bk, 4558380, CLL 4H Tfh i
EL 451 M (14.95 + 8.02)%, 1@ FEZH Tth 20 Eb 51 (7.67 £ 4.59)%, CLL 4L41E i Tfh 40 /K 1 55 3% w16 iR
H, EZRAGFE X (t=-3.67,P<0.05) (W& 2, K 2).

Table 2. Tth cell proportions between CLL group and healthy group (%, X+s)
5% 2. CLL ‘AR ER4E Tfh {AABLLHILL 3R (%, X+s)

i B2 CLL#H t P
TFh/CD4"™ T 41 (%) 7.67 +4.59 14.95 + 8.02 -3.67 0.001
40— P=0.001
°\o 30_
F
<t 20_
a
9 . T
-f 10
4 -
0 1 1
CLL#A HCHA

Figure 2. Difference of Tth cell propor-
tion in CLL and HC group

[E] 2. CLL 45%0 HC ¢A Tth {RRaLL FlE R

7.3.CLL BE R IR Tfh 4HAEZRIE 1L-21. IFN-y 7K FRIEEER

MR AR A G tik, CLL BFANHIMF Tth 40HRIER IL-21 IFN-yTfh/Tfh Al 1L-21°1FN-
YT LLflE T HC 41, W4LM A4 % %P < 0.05): ifi CLL E¥shEiMh T 40k
IL-217IFN-y" Tfh/Tth te#il 5 HC H 2 [aABA Geit 2% % 7(P > 0.05) (W% 3, K 3).

Table 3. The level of IL-21, IFN-y expressed by Tfh cells (%, X+s)
52 3. Tfh 4ARRFRIA IL-21 F0 IFN-y JKFE(%, X+s)

CLL 41 HC 41 t1H P{H
IL-21"IFN-y Tfh/Tth (%) 5.45 + 2.58 3.51+2.58 2.32 0.025
IL-217IFN-y"Tfh/Tth (%) 8.84 +5.48 6.55 + 3.89 1.615 0.113
IL-21"IFN-y" Tfh/Tth (%) 22.43 +6.61 18.49 +5.80 2.166 0.031

7.4. Tfh 4RBEFRIA IL-21. IFN-y ZKEHERRE CLL IGFKRIEERSTLHIBIRIEL 5

AN PR 7 2R TR A 48 o, CLL 2235 Ik B 4T i e - X0 (1 ZE RN bk E 65 e DR 2L 40 J& I b 1217 1IFN-
y Tfh/Tfh 40 L3505 =i (P < 0.05), TIEA R MELER FI/KF . /MK p2 Bk & F K A o b
KABMEGIT¥ZHFP > 005); 1M CLL BEMREMEE TFHEAME L2 MBREAAMN
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IL-21°IFN-y Tfh/Tth 4 bE Bl e, 2253 A Giit2# X(P < 0.05), 7EHARAFIMAE AR /MR
7K P45 434 18] TC ) 2.2 (P > 0.05) (L7 4).
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Figure 3. Expression levels of IL-21 and IFN-y in CLL Group Tfh cell
3. CLL B Tth #ffkik I1L-21 F0 IFN-y 7KF

Table 4. Comparison of IL-21 and IFN-y expression levels in CLL Tfh among different clinical groups (%, X+s)
5z 4. CLL £ Tth AREZRIL IL-21. IFN-y K FEARREIEKRIE RS LR BIRIELE (%, X+ts)

#H 51 B IL-2171IFN-y Tfh/Tth (%) t P IL-21"IFN-y* Tfh/Tth (%) t P
M4 2 FI(g/L) -0.32 075 -0.95 0.34
T 11 5.22 + 2.49 20.91+6.21
BT 19 5.55 + 2.69 23.31+6.83
/R (x210°) 1.34 019 -0.61 055
T 17 5.98 + 2.48 21.78 £ 7.27
BT 13 4.72 £2.62 2327579
T EL 40 i (x 107) -0.33  0.03" -2.38  0.02
T 21 5.33 +2.58 20.68 +5.94
T 9 5.68 + 2.20 26.50 + 6.56
B2-MG (mg/L) 017 086 -0.65 0.04
EH 18 5.50 £2.71 21.77+6.78
S 12 5.33 £ 2.47 23.41 % 6.49
WRELEERR -0.17  0.02" -0.54  0.59
5 24 5.28 +2.75 22.09 + 6.48
2 6 6.02 +1.82 23.75+7.55
JUR i -0.67 051 047  0.63
& 6 4.80 £ 2.62 23.58 + 8.63
5 24 5.59 + 2.60 22.14+6.19
: "P<0.05.

7.5. Tth #HRAFRIE IL-21, IFN-y KEHESIGK SRR SEFAEMRE XM
AN R 3 B 40 4000 7, CLL J 3 AN A b 1L-2171IFN-y TFh/TTh 408 LU 5172 AS[F] Rai 4311 Binet
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SYHALIPLIESy . A IGHV AR LGt ¢ 2 73 (P > 0.05); IPIT8¥UNE G G4 ) IGHV /A8
i CLL B AMAE I IL-2171IFN-y Tth/Tfh 4H g th 5 e, 27 BA ot 2% (P < 0.05), 7EHRAFEIE
PR 143 41 18] 6 B 5 22 57 (P > 0.05) (L% 5).

Table 5. The correlation between the expression of IL-21, IFN-y levels in Tfh cells and clinical staging and high-risk indica-
tors (%, X+s)

5= 5. Tfh 4AREFRIA IL-21. IFN-y KEELGI SRR AR SR IERER %, X+s)

M % IL-21°1IFN-y Tfh/Tth (%) t P IL-21°IFN-y Tfh/Tth (%) t P
Rai 731 -1.37 0.181 -1.37  0.560
0 M 4 3.46+£2.73 24.26 + 8.57
I~1V 3] 26 5.37 +2.56 22.14 +6.42
Binet 43 -0.81  0.421 -0.52  0.609
Al 7 473+2.70 21.28 +5.97
B~C i 23 5.65 + 2.57 22.77 + 6.87
IPI $5%% -0.88  0.382 -219  0.036"
k. #f& 21 5.16 +2.71 19.58 + 4.55
s RS 9 6.08 + 2.62 23.66 + 4.92
IGVH 28748 -0.78  0.438 -1.98  0.030
FHPE 10 4.90 +2.44 19.19 + 4,52
14 20 5.69 + 2.66 24.04 +6.97
F: P <0.05,
8. 1+ig

2P Bk EEL A B 1 I AN R R 3 T UG S B S ME[11]. CLL FRdwa RUR A AL i AN B MG, pR PR e
FE B kLA S 2 E(MBL), f A8 )y CLL A& FRisH L 2% RIS 70 . B 42 M4 (BCR) & % 57
R A AN T AR Z AL R Y€ (W[12] . B AR AL Gt S 2 A7 Fog O BE a4 1) S8R 7 7 2, IS
—EIT R CLL BBENUARNAZAE T YU 0BG S L) et . e 2 18 i i S Th e il g2 CLL
HREMEEFEFZ —.

RUERERISURAE CLL M AR ML R G S E A, (AR TR, CLL B ZH(B-CLL) 5t T
SRR ELAE X B-CLL A3 FE AN (2 0t o 4 M 3 1~ O P 2 55 EE 23] A5~ CD4" T 4l #EAE CLL
RAFAL A 1= SATIAEAE G

7E Th WA, 4B T SR (Tfh) & SCH A & 10 (GC)B 4l i/ AL ANAE IS I £ 2P [13]. Tth
LI 2 LAY B, fEREBT 20T CCR7 Al CCL21 L EMER R, JRUA T 203 4 270k B2 45 il 7 i
X, #5IR4H M (dendritic cells, DCs)ak ELW 4T il (Macrophage cells) 3 T 4l fd, Fifl CCR7, i C-X-C
b R 732 4K 5 (C-X-C motif chemokine receptor type 5, CXCR-5), 2t~ Tfh 0. B 4Hfibkt2s% 6 HE
f)(Bcl-6)72 Tth 4Hf M) 3 L K1 £ CXC AT LAk 13 (chemokine C-X-C motif ligand 13, CXCL13)
IFEF T, CXCRS /15 Tfh 4TS 2k L3830 T-B 4R A FAb 15 B 40AH AR, B 4R 1H ) SLAM
(signalling lymphocytic activation molecule, SLAM)AI T 4ifisK i) SLAM #H5%%E FH (SLAM-associated
protein, SAP)FH EL/F F K A 2 1) T-B dHA 4 RE[13].  H R Teh 478 S [ S 00 1t 7005 w10 1 FE
FOMEE SR Teh QHARTEMREURT . 22 i BB R A I A SG Wt 98 LU Agi T i [14] [15] [16] [17] [18], 1H
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ZEN, e

HAT BRI A 50 S5 B E R LB AR [19] [20]. & Bl b THh 4H M ERE LA R, FE BLAE
BRIT S I B, BRI S AR

VFZ ik 7 CLL B T 40 WA A DI RE 2, e i i) —IidkiE, 7€ CLL 3% CD4™ T
gufrh Thl 00 | 7r b T HD &8, MEARAT HAR AR (Th2, Thl7 8¢ Treg) &% A W W2 5 [21]: A
W R RN A CLL &3 Ah A b e A Bh v T Ziff i — SR LL AT 7204, 455 5 WU X 4%
NI —5, CLL B B4 E M Teh 40 55 . BEAE T8 7 Th 45 B2 G eiRas
i ge A7 ges LA R R s e AR AR 06 2, B CLL B8 A0 ifiL o Th 40 & 43 EL B 35 Rai 23 39100 58 i 8
TEZIRIE IR E] T Th 4IRS IGHV AR E Z S, I LLHEN Th 4 (4 L ] 1) SO s v mp
DAPESN CLL Hh s Wbk B 2 2352 587 o R 5 R 0k Je 1) B AR A b 420

N BARBITE CLL &35 b Tfh SR B R 7 70 Wb s s, AXHIF SR FH I U4 M AR i P e €390 #r
CLL B4R 1 IL-21 J2 IFN-y Rik/KF, HETCE KM IL-21 B EZRIER Tih 46800, Thi7 il
FIPET (Treg)diffl. fEVFZHRE R, Trh A0HH 7 LUK 1L-21 177 S0k 54 GC B,  FEH s 4t i
HEHURm =AM, I B /R T e ek i A 254 [22] [23].

XFFLE CLL H 1L-21 3% — 8 s A 7 B S 3 A AL RO RF 2 10 A8 78 4 o A 0 K B 5 ) R AL A
Eb, CLL H3 Tfh P2 4E R IL-21 /K F T, 3F H IL-2171IFN-y Tfh. 1L-21°IFN-y Tfh ) L4 55 7 8 oa %
Bk 4l B A R KRS, M5 MaOEA T M/MRITE BRI RO, X e E 4
FHIX P AP B R FPE R S CLL IR 4 i d 3G T R = . X —45 R Pascutti MF B 78— 2K,
fE CLL JBFH R4 IL-21 10 T ik 40 iR A B T30 1% B 430 5E, JF FHL7E CLL A5 bk B2 45 dh th A ) 21
IL-21 /K-PFFi[24]. 1L-21 5§ B-CLL 40 3G 58 /& S B, Al 1L-21 S CLL BhJR 4 i 1775 R 31
Bn[25], 1L-21 AfRes2Huii R B AHOC B B4 M ER -, 17 IFN-y X B-CLL 4B KA B,
HEW B TEh ZH M A 500 CLL B 389 B S A T 1L-21, AR T IFN-y (774 . (U R B, Al
ELEE P KB CLL B3 4ME A 1L-211FN-y Tfh /K PRk g5 il K i B, BRI, AT 78 i Bdis
WCHF IL-21TFh e 2 5 CLL Sk ik g, X AR RAE A Bt 1L-21 BFH I IL-21R ARk IL-21 #2
FVRIT AL TR &

IFN-y 2 60 RAERILM I RF-HRFE P ME— IR, IFN-y 7@ IFN-y 286 255, Bl
STATL 1L B 4+ ) T-bet K%' GC HIMRL[26]. IFN-y & —FhZ RN+, 76 SR e
JONER3E S S SR 7 TR R ¥ A6 SR o A BEFEIN Y IFN-y FEAAR A S iE I n] B4 B-CLL 4HJifl
P12, 1K IFN-y B IFN-y 7£ B-CLL 4l /K1 E RIS 5 5w ik R AHOC[27] [28], (HAHE FL b i B $2 7
CLL B S5 IR Teh MRk 1) IFN-y RIS Z R, IL-21 IFNy* Tfh [ EL ) 5 s e oA G, #E
W CLL-Tfh AN AR IFN-y (1975 205 5 CLL 5538 s 40 i 38 5

TEANIR] CLL PR 2 #A K e fa e 0 2H 18] Teh 4 RIE 1IL-21 IFN-y KF, IP1 Fa B0l HE 1K fa
Wil CLL BB AAME I IL-21°1FN-y Tfh 40 L LG 1P SR B0 B i fe . mfadim, & %R
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