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BEHBLEEREBEREARER 2019486 A—2019F 12 AME 200l A A EHRAEF 200 BEAEHERAEF M 52 6
BT RN B Y S0 B L, R O A 4 M K A I Treg 40 % B L 42 I PBMC £ F %X % £ B PCR & 9l Foxp3 # mRNA A %, f#
J AimPlex ¥ 4 Wl fn % 1L-10 48, #t Treg 486 5§ Foxp3 mRNA,IL-10 By Xk H#HT 0. £R HEFH T EA ML,
S WA w48 Treg 40 8 te ) 3 Aw (= 2.87, P =0.01),Foxp3 # mRNA K F# 5 (1=13.42,P<0.01),1L-10 K F ¥ & (1 =
7.90,P<C0.01) ; 18 & A7 4% 41ty Treg 48 M 31 & % m (1 =10.82,P<C0.01) \Foxp3 # mRNA & F H# #n (1 =6.89, P<C0.01) # 1L~
10 KFHHEWE (=21.42,P<<0.01), S AMAHEAA .8 M A4 Treg 4 M 3 &3 n(r =4.96,P<0.01) , Foxp3
B mRNA A F 3 o (1 =2.38,P=0.02),1L-10 K F W B ¥ 5 (1 =7.64,P<T0.01)., & ¥ /5 & #Hth Foxp3 # mRNA %k % K
FL Treg BB EMER=0.72,P<<0.01),IL-10 K F 5 Treg K EEEAHX(R=0.71,P<<0.01), &t HEXKWALE
WL Treg LI BH % Foxp3 £EH X% FAURIL10 K PR EHWA L X TH LR A ERTH LR LWER,
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Study on the change characteristics of regulatory T cells in Brucella infection
LIU Rong, WANG Chang-min, HAO Li-jun,LU Pei-pei, LI Zhi-wei

(Clinical Laboratory Center of Peoples Hospital of Xinjiang Uygur Autonomous Region s Urumgqi 830001 ,China)

Abstract: To identify the characteristics and correlation of regulatory T cells (Treg), Foxp3 gene and interleukin 10 (IL-
10) in brucellosis. The peripheral blood samples were collected from 20 patients with acute brucellosis, 29 patients with chronic
brucellosis and 52 healthy controls from June 2019 to December 2019 in People’s Hospital of Xinjiang Uygur Autonomous Re-
gion. Flow cytometry was used to detect the number of Treg cells, fluorescence quantitative PCR was used to measure the mR-
NA level of Foxp3 in extracted PBMC, and AimPlex method was used to determine the level of IL-10 in plasma. Finally, the
correlation between the number of Treg cells, the level of Foxp3 mRNA and the level of 1L.-10 was analyzed. As results, com-
pared with the normal control group., the proportion of Treg cells increased (1 =2.87, P=0.01), the mRNA level of Foxp3 in-
creased (1 =3.42,P<C0.01), and the IL.-10 level increased (r =7.90, P<C0.01) in the acute brucellosis group; similarly, and
the increased number of Treg cells (+=10.82,P <C0.01), the higher mRNA level of Foxp3 (r=16.89,P<C0.01), and the in-
creased IL-10 level (r=21.42, P<C0.01) were also found in the chronic brucellosis group. Compared with the acute brucellosis
group, the number of Treg cells increased (1 =4.96, P<C0.01), the mRNA level of Foxp3 increased (t=2.38, P=0.02), and
the IL.-10 level increased (t=7.64, P<C0.01) significantly in the chronic brucellosis group. The expression level of Foxp3 mR-
NA and the level of I11.-10 in Brucellosis group were positively correlated with the number of Treg (»=0.72, P<<0.01; r=
0.71, P<C0.01). Thus., the phenomenon of the increased number of Treg cells. the upregulated expression of Foxp3 gene. and

the increased level of 11.-10 after Brucella infection, which may be the reason for the sustained infection of Brucella.

Keywords: brucellosis; treg; foxp3;11.-10
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B Rk WL B ER  — 29 15118 M A £ T HR RN 52 ) E H O BB RE Y

A3 6 TG TR T B0 S G A5 R 3 S B2 W AL YEG IT
WoaEE i, AR ERA SR, BHETX T
TR T AR S R AR S A R AT AN BB T 20 A
T 1 A L 8 A T R e R P DGR
Treg 2 Ml J& K ¥4 G 7 400 i ) E 22 240 g, AT LA it oy Jek
Gl o 78 v ) G 28 o B T RN B AR Ao B T BR Y B P I
WX AE F2 00 F L Foxp3 J& Treg 4 i 09 % ¢ K 1,
1L-10 J2& Treg 20 M 73 i 7 AF B — Fh H 2 AY TR B
a1 2 o o R R N 1 P I 1= W11 0 NI o 4
i PCR Ml Aimplex 5 8 3E4l Treg 408, Foxp3 AY
mRNA £k J TL-10 /K- 75 A & 1G5 G i 28
A RRVRH DG o D A1 8 B8 114 6 922 oy 257 L o it it
—E B BRI . O A6 B R BRI S OB IR T

1 MBEAFZE

1.1 BFSEM 4 UR4E 2019 4E 6 —12 ATEHIB4EE
IR BIA XN RS B 12 I W12 ol A B TR Y AR
H A9 ), Horh 2o 20 L 12 29 1), 430K ST
AV AHMEEARA, WA FE WS
269-2019¢ 47 - B/ 55 12 W0 ) I A I, I PR 28 300 & #4
HRVF 28 Z %, RO (RBPT)
HEAT R BH 1 A0 a4 R 4 3 98 (SAT) K il i 3
oA & R A BTk  HEE =1+ 50 &, [A] 01 5%
AR 52 {5 il B ARG N REAE Ay T 0 B, PEOIAR % 5
SEMmRATG 2R, SHANRYHLT T
JE 217 A 50 A B AR U0 L 2 M A e L R A
Bk AT I 5 RGN . 3 2N B 4 HE B iR L 15 2 LR
TR EE R L B I ATl 4% A R e S 1
P TR NG5 38 NG [ 3, AR R 5% 48 0ok o i
B IR HIA XN R B B PR 240 B 27 25 01 2 i, R
G A B A ES KY201803742,

1.2 {UE5iL# 2 FE BD FACS Canto plus Hii 2
M4, 52 [E Bio-Rad SEWF 98 & PCR X, X
BD J CD3 PerCP (552851, SP34-2), CD4 FITC
(550628, 1.200), CD25 APC (555434, M-A251),
CD127 PE (561028, HIL-7R-M21), ¥ Il %
(349202), FEHE GE #k M 415 4 B W Ficoll-Paque
B P BRI (17-5442-02) , Jb 50 42 20 4 TransScript
One-Step gDNA Removal and ¢cDNA Synthesis Su-
perMix(AT311D),81# T QuantiNava SYBR Green
Kit(208054) , Z & Trizol i (abs9331),

1.3 7 %

1.3.1 BEARALER  SRAE 20 ] 2Pk A S R R

LA A EDTA HulE. 400 3 8.1 4 il
FH A0 M ARSI Treg 40 f 28 TR0 %50 i 5 1 45 ik
EL A i 43 B8 W Ficoll-Paque % JE #8 (£ H GE)
MR U8 T 5 452 4 20 3R 48 B PBMC, it A TRLZOL
IR —80 CARE KA PR T mRNA & ; 55 1
4% 3 000 r/min .0 5 min W LI 2 EP 4%,
—80 CARIR VKA IR A7 T TL-10 A6

1.3.2 WA WA i AEA 100 oL, 4 5 A
CD3 PerCP 20 pL,CD4 FITC 20 pL,CD25 APC 5
pL,CD127 PE 20 pL, #G% R ACE 15 min, ilIA
2 mL #1113 10 min J5 20X L3 WA 2 mL PBS
Ve B O£ BN 500 L PBS, &, | BD
FACS canto plus ¥t 20 40 B {4 U, £ A FlowJo
10. 0 #E47 %4k 73 #r .

1.3.3 Ot R PCR kil A qRT-PCR I
Treg ¥ 5% AT Foxp3 B mRNA /K3, ¥R A0 R
AT AR 8 B 5 20 B B S il cDNA, 37 31 14
F 595 CHZASYE 5 min, 95 CA8PE 10 5,60 CiB
K30 s, 4k 40 ANMEERLEERA 27 20X R L 4
SR AT B 4 0 O B R i B S R AT
. 5l H i e T A . FoxP3 5'-FGTG-
GCCCGGATGTGAGAAG-3"; FoxP3 5 -RGGAG-
CCCTTGTCGGATGATG-3"; B-Actin-F-5'; CAT-
GTACGTTGCTATCCAGGC-3', B-Actin-R-5'-CT-
CCTTAATGTCACGCACGAT-3',

1.3.4  IL-10 #00 ¥ VR A7 B9 EP 45 B R R
Aimplex 3257 & Uk B 45 1A pr e i AR &L 8] BD
FACS canto plus i 2C 4 Jd AR I 26 Ye s 8K L P A7 I
KA ML FCS a3, IF R #AF FCAP Ar-
ray 3.0 #EATELIE 45 R 3 by .

1.4 St 3 i SPSS 20.0 #4748 0124
Br . i F§ GraphPad Prism 8.01 %4 il . 45  #9
AR (e £s) Rom, Bl 7 250 E T EF. M
2 [E) B0 AR FH M ST AR AR ¢ K56 L 5 7 25 R 5%
R FH Bk R0 55, 4% R R = [B)AE OG 1 43 B ok
Pearson fH 63471, P<<0.05 ZR B A% it¥=E X,

2 # B

2.1 WX R AT LG A S A & T
B 20 B AFE IS 26~62 % AR 44.318.7 %,
16 P AT B TR R 29 AR 22~T71 % ARG
43.1+8.6 %, IEW XM 52 AL 4EWS 25~72 %,
FRIAEWS 447274 %, TERFE 1,
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Tab.1 Baseline of acute, chronic brucellosis group and

healthy control group

TE B X R P A 2 1 A A 2L

i B
(n=52) (=200 (n=29)

%l

% 35 12 19

% 17 8 10
LRIy 44.74+7.4 44.3+8.7 43.1+8.6
A — 18 14
zZh — 12 17
EALS — 6 7
S — 7 21
EYIPN — 2 6
YSEY PN - 0 4
F2 21 - A 3 50 PR v 0 20 29
REBEEREE>1 ¢+ 50 0 20 29
20 B R A A - 9 6

SRR

2.2 WAAMBARKI Treg A0 (5 1 3 =X 40 g A

K CD, " CD, " CD.; " CDy.: low 4 Treg 20 il 5 &
R, ERIE 1 ME 2, 5IEW R, &
PEAR ALY Treg 4 0 LL 5] 3 Jn . 25 5 6 e it 24 &
N (:=2.87,P=0.01); 1844l Treg 4il i Lk {1
WEW, 255 A5 L (1=10.82,P<C0.01),
B 20ME A s 4 AH LE L 02 A RS 41 Treg 40 M0 L 9] 2

EWON, ERERITHFE L (:=4.96,P<0.01),

% 2 Treg.Foxp3 #1 IL-10 7K F (x %)
Tab.2 Level of Treg,Foxp3.IL-10

2H 5 Treg(%)  Foxp3 mRNA IL-10(pg/mL)
WEHXFEA  6.154+1.24 0.9840.31 4.4240.68
ZMEfiEa 7.2041.739  1.3340.559 7.374£2.499

A RA 9.5141.5299 1.81£0.7599 13.49+£2.939©

W 5EHXAHAMIL: QP <0.05,QP<0.01; 52k
i A AH Lk . ® P <C0.05, ®P<C0. 01,

2.3 #otx s PCR £ Foxp3 mRNA i H
qRT-PCR #:3ll PBMC 9 Foxp3 mRNA K, 4
WER.SEEXBAML, 2 MHH A0 Foxp3
mRNA Rk, ZF A S FE X (¢ =3.42,P<
0.01) ;MK Foxp3 mRNA LA, 2 %A
it FE X (1 =6.89,P<C0.01), 5 2 A f5 41 4H
o, 12 PEf 4 Foxp3 mRNA kN, Z %A 4
P2 L (1 =2.38,P=0.02) . I 2 F$k 2 PR,

2.4 IL-10 K FA I 45 R AWF5E A Aimplex
PRGN A0 A I i 110 K, 45 EREERE L 5E
B R A AR L 2R ALY TL-10 AKSE 38, 22 57
BG4 L (1 =7.90, P <C0.01) ;18 P A 5 4 1L-

10 K, ZREFHITFE XL (¢ =21.42, P <

0.0, S2aMMmBHML ., BHEARAH IL-10 KF
Whn, 29 E%i%E X (=7.64,P<<0.0D), WA
2 M3 2 i,

i =
EEXNRBA AMHRA X ER R
10° 10° 3 10° =2
ot CD25, CD127 subset 4] D25, CD127 subset A D25, CD127 subset
& s " W w0t ;
s ; P E 756 P 895
8 8 8
< 10 < 10° PR
[+ mz - (5] mz = mz -
1 =
10’ 10' 3 10! =
v il v n v Y T L] o Al 1 L oy T L
o' 10° 10’ w0t 10 1o’ 102 10 ot o 2 0 o 5
Comp-APC-A :: CD25 Comn-APC-A :: CD25

T A N IEH X IR ;B Ry AT 20 5 C 8 A i 4

1
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2.5 Treg iS5 Foxp3 mRNA,IL-10 B AH &4
A3 HT A BB R ) Treg 30 5 Foxp3 mRNA
FIRK B A S E LL B Treg B 5 11L-10 FiAK
SERAH S, S5 R R BT, Foxp3 mRNA 1 Treg %4
HRIFEMAZER=0.72, P <<0.01),1L-10 KF 5
Treg B B IEMH X (R=0.71,P<C0.01) , &l 3,

A B C
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TE: A Treg .61, B N Foxp3 mRNA X} £ ik KF,B N
1L-10 K, HIEH X448 : ©P<<0.05, @ P<0.01; 45 2tk
A L . ©P<<0.05,®P<0.01,

B 2 Treg.Foxp3 #0 IL-10 BJ7K F
Fig.2 Treg,Foxp3 and IL-10 levels
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Fig.3 Correlation analysis of Treg cells and Foxp3, I1L-10
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BEREER TR REILE A AR
S R AT AR R SE T o A FCR AR D M P A R
BT 90 2 00 5 ) 40 5 A IR A A 5 T R
Gerh R OCHEAE FIYY o i JC IR R A TR
SR A D PR RTRE R ph TR N A R N R 5 T
. CD, " T S5 7 3 Wk b g o 25 i i e
] LA i A A TR 4 I 2R R 5 i A A A
Treg ML JE—Ff BA R PER CD, ~ T 40
A X T 2% Ao BHLRN AR 3 G g I A I B R 4 R
KEE, Treg HMLER T Al 4l S0 = 5 5 5T I Y
o BE S SN 38 T By 1R 2 A B S R
A JE Treg 40 5 9 B 1A JE% B 198 0 A G 19

Tt JBE A 9 B I 1 B T 4 A O, TR R 2L LR ] AR
X A E S HCEEER  fE E e E fR
JERS I R AT RE S Treg 40 A4 1G 247 XY,
AWEIEEE R WoR 76 A & W B Y Treg 40 M 4K
T, 18 AR R TE & b B 3, Hasanjani
U R Treg MBAEM G HMBE TR EWHZ
WG, dh W) S5 0 kK IR AE AT G IC I R ek g h
Tregs AL FRF I HI DI BE " . Bk, AF o0 45 S %
W Treg M5 THiGWWM EAEMERE, BT
Treg 4 MUY 3G 2 7] LUA R0 il 2 5E [ Wi » Treg 4
JHL AT LAY i 4 928 40 B L A 40 o 1 3R 1T 41 BT R
FIkJF T PR P 2 A0 M T e L SE A Pl APC
YA b A O ] S o 7N A, Treg 6 BE 1
NK 4l i) 3 78 . 40 A B 7 3 006 R0 40 2V
Treg #i M - F3iE M CD25 J& 1L-2 M52 41K, T LIAT AL
Ml IL-2 B4 924 Th gk, i 1L-2 o] DUJEaF Thl 40
LA NK 40 A 38 58 76 46, B IE, Treg 40 i 19 31X
Lo/ W2 D) RE R e 2 T B0 B TG R 2 Y I
FSN

Foxp3 f& Treg 4 My 0 % 5% I+, X T Treg 4fl
JL 1 %2 B RN T e 4 ) R A DGR AE Y R S
EBA Rt Treg 40 M & & A RE Y 3 IF 5 0 4y
. AHFFEE R KB Foxp3 By mRNA JK 76 4 &
TR A8 R ) e 1 M R b B R T AR X R
Y] Foxp3 754 & QR G 5 1 B 198, 1 Foxp3
FRRE AR E T Treg 40 M T fE A9 58 55 A8
61 Foxp3 il 2 B #2 o 18] #2 #00& A0 40 ) 5| A
FEDRE G Treg ML T AR LY ¥ IHE,

1L-10 F1 TGF-B 42 Treg 4 = E B 2 4
R G A ) T A B A0 B DR, DA SRk S LA 7 AR S
FER R RN . FRATAEE R R BTG WA R E
M3 A TL-10 B 7K B T4 3T B 48, O A
IL-10 B34 R /K-F15 Treg 40 MO &0 5 IEAH G, X 3
W] Treg 213G 2 I 4 TL-10 /KK K 484 i )
fE. Treg 4N i 7= £ 1L-10 2 & # 6 1i) 96 55 5L
T 408 T fiE . Manuel RZ Z50% 88 H7238 11-10
TEAT B IR SR e vh 3 oy . FRATAT I i 1 A
G &Y M P TGEF-8 /K F th @ 35 1%
BRI SCR I Treg 20 Lb 491 3% i i) 1% B
AT A & QR R HLIR I Al 215 218 £
925 I 2 ) 7 ) A R i R T HEE % 1 X A - IR
PV B fe 4 B R A AN

TR b J7 A Wb X A B QTR S H 2 18 Pk
BENRL ., HRATBFIE B /R Treg YIREFR K E AT
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FEmi T Treg TEAT & IR T AVE R, 8 3 S % T
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