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Role of NKp44'NK cells in peripheral blood of type 1 diabetic
patients*
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Abstract: Objective To elevate the role of NKp44 NK cells and IL-22 in type 1 diabetic patients. Methods
Totally 19 cases of type 1 diabetes and 20 healthy individuals were recruited. Biochemical index and diabetes related
chronic complications were recorded. The proportion of NKp44 NK cells was analyzed using flow cytometry. IL-
22 was measured by enzyme-linked immunosorbent assay (ELISA) in peripheral blood. Correlation and risk factors
were analyzed. Results The serum proportion of NKp44 NK cells and IL-22 expression were increased in patients
when compared with those in healthy controls (P < 0.05). The proportion of NKp44 NK cells was significantly
correlated with IL-22 (» = 0.513, P = 0.025) and HbAlc (r = 0.465, P = 0.045). There was no significant correlation
between NKp44' NK cells and biochemical index including glutamate decarboxylase antibody, insulin autoantibody,
incidence of peripheral artery disease, diabetic kidney disease, or diabetic retinopathy. Conclusions The proportion
of NKp44'NK cells and IL-22 expression increases in type 1 diabetic patients, which may be related to blood glucose
control and diabetic peripheral neuropathy.
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FEH 1, A%« NKp44'NK AAETE 1 BURR b & AR i iy 2k

1 BUHEPRHA (type 1 diabetes mellitus, TIDM ) & H
B ety ", HAES Tk, Bk 40
S NK 20 M SR FHAR G ™ 33k A ZR A 0340 2D ( natural
killer group 2D, NKG2D") 4§ 3 & iy NK 4 g 5 1 #
Wi RIS & AR O ™ 3RIKk NKpdd' SZ KB H AR A
( natural killer, NK ) #5430 T b AR, £250
WIS 2= 22 Interleukin—22, T1L.-22 YEHRGER T,
1L-22 5 1 BUME IR A A VIR ™o NKp44'NK 4 i
S 1L-22 Ry ES AN, HAL AR S 1 BOME R &
TR VIARSC, AL A 1 BURE PR 8 S DA
IR NKpd4'NK 40 & 1L-22 ik, #HiHS 1 8
W BRI A 1R ] BEAHSCAIL AR

1 #ABEFE

HRITHR
VEHL 2014 4E 6 A —2015 4F 12 A 1L 4 380 M i1
O EBEIZ I | BB DR AR 19 B, b, Bk
126, e 761 PR (34£13) % SEAEARRS
KPR BIAHVC T ) (R B2 20 91, Herpr, 534 13 431,
e T AR (32 13) % PRLHAERS . PRI
ZRTGHFE L (P >0.05), 1 BB R4 1k
B A S BRI 27 045 2013 AR ML P 1 BUBE PR 12
HTEE ) W, HERRARME « RAEERSERR Th R T IE
o 2NEMRYL  CESESRE D B o
KER 5 PUE AR R R . AR
B2 HRZE Bl WA L, TR 32 B AR A R)
B, PSR

1.2 FHik

121 FHAEAIRARINE KRR IERE W
AT RS WA MR, 4> [ shA: e Y
R BE SN 2R o 2 HURBRECR S fg ( = H
JIEL T Pt IR BE R AR SO B IR AR ) SR A
i F YRR o A W A M 20 B 1, ARG o 5 TR BRI
(ELISA ) F6r I 4 2 i 2 B bt (A K JiR &) 3 AR OCHT A
TR SR EAIN 25 i C R, DR B A . BEPRYE
JE R 2 7% | W DRSPS 19X s 28 KW PR T~ e sl ik
AR 2 IR 2013 AR R E 2 BB IRIG BT 1A TS R
122 IL-22 40 SRH ELISA K & ( BMS2047
eBioscience JLHLFIFERR AR ) Alliiyg b 1L-22 7K
IR G i (b (R o R ot A A 8 R A v ity
2k, BFARAEAY LTS bR AR H ELISA 355 & i B B4k it
ARG, 1 bR 2R TL-22 e
1.2.3 X 28 le B M) NKp44 'NK 28 i,

1.1

Bz ik

H M 100 w1, 43 KK IA PE-CD336 ( NKp44®)
10 w1 (IM3710 clone 2231, #ED & /AT ), ECD-
CD3 51 (IM2705U clone UCHT1, ¥ 1 o5& /0 ) )
K¢ PC5-CD56 5 . 1( A07789 clone NOOT , 72 1 528 /%
Al ), [RIA RS g [RGB C3 E DLsE 2 0] ) O
D H T HORARRE SRS G B S, Ik
JEIEE 30 min, MIAZLAHMIES IR 0.5 ml, RS,
ZFIREDEREE 10 min, ZiE 3 000 t/min, .0 S min,
KB L3, A 15 ml BAREE S8 v W ( phosphate
buffer saline, PBS ) BAEAMI, Fi&E 3 000 r/min, =5.0
5min, #Z LI, A 3001 PBS BEANME, il
AMAY (kR DL S 0w ) A NKpdd™ 4 it L 1]
NKp44'NK AR mbricE Xy CD3 CD56'NKp4d',
1.3 HitEFHE

B3 MR SPSS 17.0 Geit#kd:, iHEVERIL
B = prifE2E (xxs) Fon, 41R HCECR Al FEAS
R o IEAS A P AS S AH DGR FH Pearson 43T,
A 2% 53 A7 A8 18 K i Spearman 23871, AR IEZS 4376 %
FRARIR, P <0.05 AZERA SR L,

HR

21 1B HEFR i7" 2B & NKp44'NK 48 A b 61l &
IL-22 Ri&

A0 I NKpd4'NK 41 A 5 40 & i A7 4% 40 i L
B, 76 1 AU B o (0.030£0.018) %, THiTE
SFREZH R ELE R (0.001 £0.001) %, W 2% R
FYitmE X (1 =7.285, P=0.000) ( WL 1), 14
T4 PR R AN R I TL-22 Vi B 5 %) HR A L 3 25 S
Bt (1=4.097, P=0.000), 1 EURpGEE
1122 ¥ & (48.598 + 10.672) pg/ml 5% %f HR 41 11.-22
WePE (35.847 £7.923) pe/ml FH
22 1 BIFEIRTR B E  NKpda'NK i f bk 61 5
IL-22 tHK 5 1

1 ZEUH PR S8 AN L TL-22 ¥ 5 NKpd4'NK
M B IEASE (r=0.513, P=0.025). VLA 2.
2.3 1 BIHERFEE NKp44'NK R EL B R IL-22
5ERE LW EISREINAEX S

AR A A & B0 1 BB R H 3 o1 J& ot vp
1L-22, NKp44'NK 4 L5 5 4R 0% . e . Wi
EPoRE . AR . A ERRPORBETAR . B Z A
Prik . BB ZFAERFER T Pz oo fEHUIRIRECR .
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-0.207
-0.103
-0.227
-0.184
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0.465
-0.245
-0.051
-0.135
-0.240
-0.070
-0.175
-0.126
0.149

-0.233

1 BUAH B R

1 BINEER S B E R X BRZASME I NKp44'NK i sC 4 RS 4G i 25 SR

ST IR I AR A 1 AR B AR A A
BITCAHIC 5 NKpdd'NK 4 i b 491 550085 4k 1l 21 8 AR DG
(r=0.465, P=0.045), W% 1,
2.4 1 BUMERRIFEE NKpdd'NK iR IL-22 5
PERRIBMEHLERNXER

X1 AU RS LA TOE DR T sk zs . b
RIS B IR . R FA o 400 P R A A PR i i Bl i 22
SRR ST AT A0S, A4 F 35 1] NKp44'NK 2
JH L) K 1122 k2557 . 45 L /s 78 JORE o J& Rl
P22 97578 B NKpd4 NK 4 Eb (408 bR 3 Bl e 22

1 BUHER s B E R R B XS

0.396 -0.187 0.443
0.674 0.201 0.410
0.351 -0.145 0.555
0.450 0.024 0.922
0.174 -0.154 0.528
0.045 0.265 0.274
0.312 -0.131 0.594
0.837 -0.274 0.256
0.582 -0.377 0.111
0.323 -0.058 0.815
0.775 -0.101 0.680
0.516 -0.142 0.601
0.642 -0.116 0.669
0.583 -0.016 0.954
0.385 -0.024 0.930
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FEH 1, A%« NKp44'NK AAETE 1 BURR b & AR i iy 2k

AR FE T (1=2.970, P =0.009), NKp44'NK 4

(WLFR 2) TL-22 Ik 7EA ToRE IR T I s ko A2 |

FUBIAEA JOHE DR B Csh o AE . WA B AL K BEDRO BRI o R DR A I RS 2 K M DR o T o

PRI I IR A2 S8 5 1) 22 57 JE 422 (P >0.05)

Z A A 2R TG AR L (P>0.05) (WL 3 ),

R2 1 BMERFEE NKp4d'NK ARELLAI 5B MHRENEXE (%, xxs)
IR AE BEPRIR B AR AR TR PRI ) R A8 HE PRI A 2 AR WP B sl ks
& 0.029+0.018 (n=6) 0.029+0.011 (n=8) 0.018 +0.005 (n=5) 0.025+0.007 (n=2)
I 0.033+0.019 (n=13) 0.032+0.023 (n=11) 0.034+0.019 (n=14) 0.031+0.019 (n=17)
t1H 0.539 0.365 2.970 0.407
PiA 0.597 0.720 0.009 0.689

#x3 1 BERKFEE IL-22 RESEEHEENER (%, x+s)

IR AE WEDR B R AR WEDRARAI I RS AE b syl Raky eyt WERE T I 3h ks
i 52.759 = 10.910 (n =6) 50.041 +11.692 (n =8) 45933 +8.790 (n=5) 45.884 +19.167 (n=2)
I 46.036 £ 10421 (n=13) 47581 £10.875 (n=11) 49550+ 11.412 (n=14) 48.923+10.214 (n=17)
i 1.166 0.461 0.640 0.371
P 0.260 0.651 0.531 0.715
3 Tt fi. Th17 4. Th22 4 K LTi 40454001, #F 58

NKp44 'NK 2 Jif LA 2 1 3235 1) 40 b 27 32 1Ak
HI—2 NK 4008, J&TF CD56bright NK 4V, %
AR T34k 6 ( chemokine receptor 6, CCR6 ).
CD96 1 CD103 5 Z A iafbH 132K, F43ib 1L-22
IL-26 K [ 1fi. %% 0 il I 7 (leukemia inhibitory factor,
LIF ) S E #H 565 F o DFFEIESE, NKpd4'NK
YN AR LB R Y R R R TR AR S
B Rk T . 2R KB T 4 A
Ja A NKpd4'NK 4 j b Filss hn, Ifidad 1.-22 94
T A0 B i ok 2 528 KRR G e R AR, AT
AU ) — 28 A B e e 1| AR R 5 h
NKp44'NK Zififs 2 11-22 Fik T o

1 RUBE R AR B 4R M i 3R 0 F B s
PR, HEW 5 A A MIPT)E (human leukocyte
antigen, HLA ) & &) 55814 15 st UIAHOC ", (A2
B RUEPRIE R AR a s BT ARG, T RE
fAEEE (B MR EE . e RTERIZSE ).
HEE#EFE OUmieds) ke (RIMEENFT. &
Yy, BRI ) 4 NK 41 X sk sh N E A,
FEACIHERL N AR P R By B A0 MR S i E i e
O NK Ui 4 A o " AR R B, 1
W PR £ AR NKpA4'NK 20 L8, - [R] i
1L-22 /KB 53 FF &, 1L-22 0] 3K I T NKp44'NK 41

KL IL-22 5 NKp4d'NK 4 S IEAHG, db—AEss
NKpd4 NK 21 fid 240 & i H 11-22 /K- T 5 i B2k
Pz — " KRR AR, NKpdd NK 40 544k i 21
BRI, $#278 NKpdd'NK J00E ] G5 o
RAA K. NKp4d'NK 4S5 G ge i iitH e ™, (A
FEIFA LI NKpd4'NK A Je 1L-22 5k B 46
INHHOC I A5 B2 R TR BT AR B 5 Z5ME T IR S 4 b
FHC, TIRES NKp4d'NK 41 225 5 T 4 fais s
AR AT A 43T NKpdd'NK 40 S 1L-22 55
By ohetatnas 8 C RIIARSCH:, R S5 AR
() C IR 7R SR U AR A G, JHE € IR R T
0.01 ng/dl, ARFFFIANZIAA C MO T FBRE,
C RIS TCHAREE , P IEZ AT

NKp44'NK 2t i 550 R 12 1 I S e A S 53 B
BRI, NKp44'NK 2 il 5= 28 5505 bR J] Bl b 20 A8 A G
TEA I JE Bl b 2555 25 21 v NKp44'NK 41l i 7 40 i A
RN E )R . BHOGC T NKpdd'NK 21 A58 R
eI R i T A Rl 20 728 A AR S 52 vt A
it v ) SR K T R R JE] B 2 2 ) E AL
il "7, AELR N R T RN BRI NK 4
T2 IR Fe 1k NKG2D"™, HEM 1 UH PR 5 JE
P29 78 NKpdd 'NK 13635 F I T BE 5 S Ak N 3
A XK. NK AUERER AR EIE ", & IR
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