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Abstract

AIM: To explore the relationship between the
changes of drift and proportion of Th1l/Th2
cell subsets and glucose metabolism in type 2
diabetes mellitus (T2DM) patients with spleen-
deficiency and phlegm stagnation syndrome.

METHODS: According to traditional Chinese
medicine (TCM) syndrome classification, 45
type 2 diabetic patients were divided into
a spleen-deficiency and phlegm stagnation
syndrome group (23 cases) and a non-spleen-
deficiency and phlegm stagnation syndrome
group (22 cases). Meanwhile, 20 healthy subjects
were recruited as a normal control group
(NC group). Glycometabolic indexes such as
fasting blood glucose (FBG) and glycosylated
hemoglobin (HbAlc) were observed. Thl
and Th2 cell proportions and Th1/Th2 ratio
in CD4" T-cell subsets were determined
by flow cytometry using monoclonal
immunofluorescence method. The relationship
between Th1/Th2 ratio and glycometabolic
indexes was analyzed.

RESULTS: Th1 cell proportion and Th1/Th2
ratio were both significantly increased in the
spleen-deficiency and phlegm stagnation
syndrome group compared with the non-
spleen-deficiency and phlegm stagnation
syndrome group and NC group (P < 0.05).
Th2 cell proportion was significantly
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decreased in the spleen-deficiency and
phlegm stagnation syndrome group
compared with the NC group (P < 0.05),
although there was no significant difference
between the two T2DM groups. Correlation
analysis showed that Thl cell proportion
and Th1/Th2 ratio both had a significant
correlation with FBG, and HbAlc (r = 0.898,
0.678; 0.869, 0.630) in spleen-deficiency and
phlegm stagnation syndrome T2DM group,
but there was no correlation between Th2 cell
proportion and FBG or HbAlc. The similar
results were obtained in the non-spleen-
deficiency and phlegm stagnation syndrome
group. Th1 cell proportion and Th1/Th2 ratio
both had a significant correlation with FBG
and HbAlc (r = 0.751, 0.589; 0.658, 0.545), and
there was no correlation between Th2 cell
proportion and FBG or HbAlc.

CONCLUSION: There is obvious Th1/Th2
imbalance in T2DM patients, and the
imbalance correlates with the severity
of glycometabolic disturbance, which is
especially significant in T2DM patients with
spleen-deficiency and phlegm stagnation
syndrome. Altered cell immunological
characteristics in T2DM patients may be one
of the mechanisms by which spleen deficiency
aggravates T2DM.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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°P<0.05 vs . T2DM: 2 : FBG: : HbAlc:

8 2 PP RCRE R = A SR, BB A2 Y
HE JR 95 (type 2 diabetes mellitus, T2DM)) & 4=
ook F A AR FA ML G 5k 2 AH B IR A BIE 9T
1T A SR IR A 25 L 5 e 9% 4 i T R

A I B R N T ) 200 P G P s s e L S
PREAC U 2 8] 1R OC 2RI 58 B 1 A DL T, ASHT
FE 3 AL X R I T T2 D MR 3 T4 i 0 e ik
FTREIN, W EZ1Z% NBERITh/Th240 i W B R
S LA 1, PR H S AR AE ¢
Febrft=e &, AT2DMA H B R WL N
FUHR LS IG FLAit

1 #RRTE

1.1 455 T2D M[ 4% 3 1B BE SR 95 2=
(American Diabetes Association, ADA)2010
LW bR HE I E TR A T B B R
HR 5 v R 15 2 B[S 5 19959 AR (rf
ZiE A IR T e (B 48 12 Wi bR
THE 10 M AL R 96 1 2EL R0 A B R e M 2, LA B
REPIBL23M], T340, 10, P4
1%42.55% £6.90%; AFM R R4 22491, 51k
13451, 2o, 344,658 £6.79% . 1E
i 0T R ZH A [ A {2048, 55 113491,
LT, FHER41.97% £6.70% . HER bR
e HERR VBB SR . PR A I R
PERPIRE . AT EAL . . HFRER. B8R
PETEBRNE MO SR U R B AL
Hle . AR LB AR SRS O . AE
FHWE Bz s 4t 5 1) 7 B 2ok B 1k S
1) 71 5 45

1.2 BT A Wt 86 S A B AR & IfL, 4y 25 B
AN PR A B R PR B e O
D SE AN M ThL . Th240 M0 #E LR, K
FACSCaliburiii N4 X, winMDI 2.9% {4
BEAT B 0 M, U FITCARIEICD3,
PE-Cyanine5StricfJCD8a. PEFRICI EH A

WCJD | www.wjgnet.com 878

% -4(interleukin 4, IL-4). PE-Cyanine7#5it
fy-FH & (interferon y, IFN-y) g [ rik
(eBioscience /s )l %) # S A B V2 A I =2 B 1L
B (fasting blood glucose, FBG); H. 5t [EHiiAik
W 5E EAL I 4T 55 H (glycosylated hemoglobin,
HbAlCc).

LIS HE 1 & PR Dlmean
+SDEIE. KASPSSI7.08 AT 4t it 5
#r. E#. FBG. HbAlc. Thllb¥., Th2lk
# e Th1/Th2 B AR R T8 R 3K 7 %2 3 Hr(One-
way ANOVA) LS AEMSTFEAR AT IS, AH IS
K Pearsonfl ML Hr. A4 b koL 40.05.
P<0.05SNZEFA G X

2 BR
2.13 34
(25 e Ve A i b 22 R ¥ R Gt 2
R (P>0.05), BA T MR EAT2DM
40 R AR R R A T2DMAL IFBG K HbAle/K
PEE ST IERGRA, ZRERIM%ER L
(P<0.05); [ Rz 5 IR AU T2DMEH 5 I i R R i 7Y
T2DMZLH L, FBGAXHbAlc/K T Z R TS
TR EERD.

223 Thl. Th2 Th1/Th2

R 996 18 B T2 D MZH % Al I ke 6 V2 AU T2D M4
FIThILE= . Th1/Th2 bl ¥ 8 & & F 15
HRZH, Hoh DU Bk i B T2 DM A i s, JERE R
PRI T2DMAL YK 2, 341 7 7 L 22 S 25
B G L (3P<0.05). BRI T2DM4L
R AR JER SR 1 AL T2DMZH Y Th2 Bt 5 2 B B
F 15 H 0 FE 4 (29.P<0.05), 1H B 18 U T2DM
H 53R R E R T2DMAL HL i 22 7 it
X (#2).
233

Thl. Th2 . Th1/Th2

PearsonAH &1 73 A1 45
FEIR, BEEIET2DMAKFBGLHbALC
SR SThIEEZE . Thl/Th2 b 2 8 ¥ 7R

2015-02-18 | Volume 23 | Issue5 |



2 Th1/Th2

Dt
CD4" Th :
Th1(%) Th2(%) Th1/Th2 4
(CD3'CD87IFN—y")  (CD3'CD8 IL-4") ttE ThzThO‘ ?}ﬁ)
T2DM 24.30+ 7.87* 448+ 1.37°  6.30+ 4.75* Thl. Tha
T2DM 14.03+ 4.40° 431+ 1.01° 3.35+ 1.00° , Thl
5.48+ 1.04 7.95+ 3.71 0.78% 0.25 Y-
(interferon
)
°P<0.05 vs T2DM ; °P<0.05 vs . T2DM: 2 i IFN=y: y— fagtt‘;“r’;’_ra“‘ecr‘“is
-4 -4 (interleukin,
IL)-2
IEMHRK R = 0.898. 0.678, 4P<0.05)(r = 2/ MNUMIEHE. Th140H 3 I 72 AL TF N-y.
0.869. 0.630, $1P<0.05); MTh2tb R 5FBG.  IL-225 8 458 K 1 AL A A FH, Th24m i ) » Th2 s
HbAlcH AR W A KRR, EMBEFKER L4, IL- 10254508 K 7 LR T REA™SL 115 1,
T2DMA R 45 R 5 BB RIE A T2DMAM B,  — BThl/Th2 FE# T, Th1VHS BESE
FBGKHbAlc/ A5 Thitb= . Thl/Th2th 2 IS8R e SR AR RN, T 80U B = HLht )
2 B ¥R IEAMKFRE = 0.751. 0.589, ¥ KAMDL iZ45 BEIRT2DM B K N A 7E I 2
P<0.05) = 0.658. 0.545, ¥JP<0.05); Th2tbF K4S s, XM 5 LA Th1 40 L 32 1
5FBG. HbAICH IR R, IEHME 2, Th2gi i Lt 289/ N RFIE, Th1/Th2 b fg) S
HATHMRIAF SFBG. HbAICR W RAIXR  FFRITh1 )7 MRS, FENUEL T2 AR %
AV TOE RIAET2DM R 1, BAR
3 WiE LR 0 FE S T 4 2 25 1 5 i
IARER Ny, B AR BAR ML T BE IR gy 0 st AR AL, 0 HCTh I 0 A L 8 1 4 A,
T2 T2DM R B A B AL, JEER, B0 e TIEM RN B, W SHThl/
T2DMB) I RLE Z T2DME B B TSR Tho bl 2k 4509 S 960, 359 T2DMER & 1A Py
PO, i B RARHT S COA MBI ETANM LR i@ 47 26 Th1/Th2 b fs) 56 7, {H JER RS P VRAIE
AR B APl OV G, DA BRI g s LA IR R ARAIE 14 58 A B Th1/Th2
R CHRIE” BGR” WERBAAEEEY] L mTh 7 AR A S0 B, R R T g
I ZR. e “I” KB Dose SRR Y ET2DMEE X R e f i mE R =y —.
(13 ThREA VE 2 ML Ab. BEAEWEFE E 32048 B 33k — 20 0% I p 2% 10 1T i 2 3 3ot i —
SRR AE AN R e Th e e H, BRI BN E T2DMERE 40 A M Th1/Th240 g b 51
NTH MR . R TR kg, nE L ohas 5L, PLACD4™ Thai
. B Wi(natural killer, NK)AHMBIZE S Thl 40 IF AL AR A S AGRT AL 0E . B
PER A TS A M S e DI RE#E A RIFERE ) By AP, 51N Mk 28R AN G 8L, Bk
A, ORI R R TR S B RE A EREA I 3L,
MiThBe AL, IR ST PR MR R IR AE FHIAE M7 R T2DM B [ Th1 HL %
T2DMMIEEHEHL 2 —, FLINET2DMMMER  Thl/Th2 bl 28 46 2 5 i B /K P 2 1E A 56 %
MU T Re 5 SO MR M e g R Th e %, &, MBI E A DGk & iz gl itk —
H M ARA PR, A U BT G P RS 5 B AR 35 L ™ L FR
KRIF ARG R R TR R RRRIE R HUIMR, AR%ZEiifiz 5 7T T2DME K E
MR B U T2DME S, HAANThILRE .,  FIKRE.
Th1/Th2 LGB 2 LA FR RN B S5 T i, Th2 bt &2, T2DM &4 N A7 A B 5 1 T4 i
T B SR BRI, 45 R S SRR A A, D4 ME R HAE] 2 45, Th1/Th2 Bl a4 48 7 ) %
S B TN M FE 8 S G g2 N R ORFE IR TAE  HL SRR AR 2000 7 SR B A G 17 9L o
A, =BT REREI P 73 9 Thl, Th25§  BIT2DM G # BIX T4 i 4 o 522 T8
Reishidenge ~ WCJD | www.wjgnet.com 879 2015-02-18 | Volume 23 | Issue5 |



2 Th1/Th2

EI@ 45 40 Ez , PNk — 25 I T A R LA 2k £l mT

J IR IR 2 5 T2D MR A K & I E R AL

bz

Th1/Th2
T2DM 4 ZENE
1 )
T2Dl\/f 2010; 30: 57-58
2 2
2008; 10: 69-70

3 Pickup JC. Inflammation and activated innate
immunity in the pathogenesis of type 2 diabetes.
Diabetes Care 2004; 27: 813-823 [PMID: 14988310
DOQI: 10.2337/ diacare.27.3.813]

4 Zhao R, Tang D, Yi S, Li W, Wu C, Lu Y, Hou X,
Song ], Lin P, Chen L, Sun L. Elevated peripheral
frequencies of Th22 cells: a novel potent participant
in obesity and type 2 diabetes. PLoS One 2014; 9:
e85770 [PMID: 24465695 DOI: 10.1371/journal.
pone.0085770]

5 Chen H, Wen F, Zhang X, Su SB. Expression of
T-helper-associated cytokines in patients with type
2 diabetes mellitus with retinopathy. Mol Vis 2012;
18: 219-226 [PMID: 22312190]

6 Chatzigeorgiou A, Karalis KP, Bornstein SR,
Chavakis T. Lymphocytes in obesity-related adipose
tissue inflammation. Diabetologia 2012; 55: 2583-2592

Beishideng®  WCJD | www.wjgnet.com 880

10

11

12

13

14

15

[PMID: 22733483 DOI: 10.1007 /s00125-012-2607-0]
/
2011; 31: 2874-2876

2010; 17: 6-8

’ ’ ’ 1 ’

2013; 36: 821-824

2011; 31: 1035-1037

2010; 37: 401-403

1

2011; 20: 455-460

Awasthi A, Kuchroo VK. Th17 cells: from
precursors to players in inflammation and
infection. Int Immunol 2009; 21: 489-498 [PMID:
19261692 DOI: 10.1093/intimm/ dxp021]

Seijkens T, Kusters P, Chatzigeorgiou A, Chavakis
T, Lutgens E. Immune cell crosstalk in obesity:
a key role for costimulation? Diabetes 2014;
63: 3982-3991 [PMID: 25414012 DOI: 10.2337/
db14-0272]

Guzman-Flores JM, Lépez-Briones S. [Cells of
innate and adaptive immunity in type 2 diabetes
and obesity]. Gac Med Mex 2012; 148: 381-389
[PMID: 22976756]

Y 45 W, 4

2015-02-18 | Volume 23 | Issue5 |



