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WE HE o4 KBiEEFY T(AQP7) 5 2 B4k K% (T2DM) L9k Rk ey LB FFik #IK 70 )
T2DM & A ) 20, vA R B HA 80 48] 4 A & R % A *F R4, )2 %k T2DM & @ 49 &l B 4 | 39 AQP7
mRNA #8 %+ & 5 & B & & 4 & F T2DM £ 5% R e o) Tl 2k ik, ZER sm 6l 20 b S8 AR R Z 35 4
(BMI) & 48 fkm R ir X G5t Sk RZ 3 3 1] 2 M ¥ (FBG) | MR B @ AR (VFA) | o i
&% (LEP) .= M B % (FINS) & B Z 484048 20 (HOMA-IR) L AQP7 mRNA A8t &3k & AQP7 &
B4 EH G TR, £FH %5 &L (P<0.05), BMI FBG,VFA FINS HOMA-IR ,AQP7 mRNA
stk ik E AQPT & A4 F A T2DM A% o) e B & (P<0.05) , s 2869 AQP7 mRNA 483 & A
=, Ké/‘\ﬂ%%xﬂﬁéﬁ(ko.%) AQP7 mRNA #4834 & ik & 3t T2DM & 9% R e 64 Faml 2455 4F
FEo A A 85.25%.79.66% ; AQP7 % & 4% 3t T2DM & 9% K e ¢ TR 4% 45 F F 5 5 A
82.72% .75.49 % (AUC 3>0.85) . £ AQP7 mRNA 85t &5 ¥ A% G4 FHF , T2DM £ 5% K[
Z=
K 2 A R KB E R G T, AR B & TR LAk
FE %S R587.1 SHRFRERD A M E S :1008-2409(2025)01-0051-07

Association between aquaporin 7 and risk of type 2 diabetes

TIAN Xinling, JIA Chunjing
Department of Endocrinology, the Central Hospital of Zhumadian, Zhumadian 463000, China

Abstract Objective To analyze the relationship between aquaporin 7 ( AQP7) and the risk of type 2
diabetes mellitus ( T2DM ). Methods 70 patients with T2DM were selected as the case group, and 80
healthy volunteers in the same period were selected as the control group. The risk factors of T2DM were
summarized, and the efficacy of the AQP7 mRNA relative expression level and protein content to predict
the risk of T2DM were verified. Results Age, body mass index ( BMI), family history of diabetes,

hypertension, lack of exercise habits, fasting blood glucose ( FBG), visceral fat area ( VFA), serum
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leptin ( LEP ), fasting insulin ( FINS), insulin resistance index ( HOMA-IR), relative expression of

AQP7 mRNA, and AQP7 protein content in the case group were significantly higher than in the control
group, showing a statistically significant difference (P <0.05). BMI, FBG, VFA, FINS, HOMA-IR,

relative expression of AQP7 mRNA, and AQP7 protein content were identified as risk factors for T2DM ( P

<0.05). The relative expression of AQP7 mRNA and AQP7 protein content in the case group were

significantly higher than in the control group (P<0.05). The sensitivity and specificity of AQP7 mRNA

relative expression in predicting T2DM risk were 85.25% and 79.66 %, respectively. The sensitivity and

specificity of AQP7 protein content in predicting T2DM risk were 82.72% and 75.49%, respectively

(AUC>0.85). Conclusion Higher relative expression and protein content of AQP7 mRNA are associated

with an increased risk of T2DM.
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RIRFFIE AP AR , AR h ARE A ] 43 1
HUBE PRI (type 1 diabetes mellitus, TIDM) F1 2 gk
JRI% (type 2 diabetes mellitus, T2DM) , TIDM £ ILF
YIAE FHADERHR HERZ RN Z IR 27 2K
FUAR T T, ISR RS AR IR R S IR B 40 A
TR 1 B 9 5 ZZ e Xof ik = | G ek D AH G, T2DM
J5 5 R WS PR A i 25 Y, 22 DL BUARE NHEIRS, itk
KBHE R Z = BAEAR H R i R 5 e 5 2R AR
P B RT3 IAS AR M e gE 4
W] # T2DM B3 MRS 01 1 1F 5 42 i3
W2 BT HCA N J peh 22 78 L I S 78 - BT SR IR
o AF DG A ¢ AE KU | B 351 THU 53] T2DM 2 9 XL
XFFEAIK T2DM F8 9 2 IT 46 Sl R IR 97 S B 25
S, T2DM JARAILI Ry 52 A AT AnT T S S0 o 2 4
IRV T e 9505 AR PR 3R X T 475 A g, B IR i
FADUON B A 58 2 T2DM B 25 119 B AU Ay
fiEZ—, HH, R 8= 5300 T2DM 1945 3%

Bhn, EA BT a5 B IR D5 41 2LFE LA i
W AR A v X B AR 52 OB 52 0 B U7
LN H I R R A KA R I TR T K o
iR B H i ¥ 2 S SR N AR 2R L. 7Kl
B (aquaporin, AQP) | {Z 23Xk T RN 40 A, v 18
b S H A T AR AR K. H RTIG ARA
g, /KB 5 7 (aquaporin 7, AQP7) BlAs il it 5
R A5 T2DM SEHERR ARG Z AL B . AHT
SEBTEITHT AQPT 5 T2DM 9 KUK 1 S Bk
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VEHK 2022 4F 1 H & 2023 4F 10 H 5 5 i e
BEBe SR Y 70 5] T2DM FR 3, DA K (] 309482 52 1A A6 1
80 it B 3k B A, K I 43 301l 5] Ay o f51) 4 0 X BRVAEL
150 s S, 2o 55 83 i, 4 67 il 47k 22 ~
82 %, F-11(52.3+£5.2) % ; 1K 57 5 45 4L (body mass
index, BMI) 20. 00 ~ 30. 00 kg/m?, ¥ #J (26. 3 =
5.2)kg/m’ s Hirr 45 )5 JFM PR W L, 30 il G
It i, 52 BIREAE JCiz s 2 1, AR5 C RT3
I 5T BE BE BE A4 AR B2 51 45 A AL (LTS
ZM1203-2021) ,

T2DM ZWibriEin R AE 2k 2B 2R K
J i B S DR BLRURE AR ; 25 10 B% ( fasting blood
glucose, FBG) = Tmmol/L , B AL il B = 1 1mmol /L. 4
LML =6.5%,

NABRUE: DAL R GAER I =18 2 QI IR 5%
FHoeHE ] A ] ; @ T E A AL T4 T A 5T
WA, [ B3R BOTA TFBRAE IR R R
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PRI B P FR GE B 5 Bk IR 5 (I R Bk
B
1.2 FHik

AQP7 Kzl 77 . (1) R A BenchMark ULTRA 4
H e AR RGBS W™ i (i)
ARAF ], SRR IERN AQPT H A & i,
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OF E 1t JE R 7 4L UM A kB Ry 10 % 19
P VAR (LR R, 25 ESE . H31020858 ) [ % J5
Tl BT ISV R A U R AT A AL RS I Ak
JER 3 % ik AL SR M (P B H = 25 A FRA W
257 . H36021594) FFEE I FIFE 10 min; @K
FHBERRZZ vh il I S whFEAS ) TREA TP fiIn A AQP7
PG TEIR TS 120 min, 18 UG
TR AT R £ 22 v i BEFE A, JF I A 2 Bk
AR AT JEAE F 2 W 8 S 5 BN JH rh VEAR I
JE ARG AR T AR 3 A 400 fEHLET , iE 5% AQP7
FEHS ., (2) K LineGene 9600 Plus 94 5E &t
PCR KA (W8 A ) AR SHRIBHCA R AR ) | 408 12
SN 58 A 2SR (qRT-PCR) Kl AQP7 mRNA
A H NG I LA ZE 0.9 % A AL TE 5
VRGBS R Trizol 332 HL AQP7 Y
RNA Il 260 nm T IO ; @315 AQPT7 &
FH RNA &4 i K & )5, B2 ul 224 AQP7 1Y &
RNA #4730 % 5% 97 34 JF 4R B PCR 79, I 5%
AQP7 M K B mRNA FHXT ik &,
1.3 MBI

A2 — M TR I R BTk, — i B8R
FEPER] AR BMI 2 5GP K L R ARG
e BEHA TCiE sh 2T 18, I R 9ERHLEE FBG

DA JUE I 15 T80 AR ( visceral fat area, VFA) | Il 175 98 2%
(leptin, LEP) %5 I )15 % (fasting insulin, FINS) | J&
15 Z L P 18 %0 ( homeostasis model assessment for
insulin resistance, HOMA-IR) ,AQP7 mRNA X} 31k
i AQP7 H & i, 1T 40 T2DM W& IS & 9 R &
QML AQP7 mRNA AHXTF k7 M AQP7 &
SR 2E 5 B IE AQP7 mRNA X 61k i [
I 5% T2DM & 95 IRURS: 1) I g
1.4 SiHEFE

K H SPSS 22.0 Geit ki ab BEE | T TR
(xts) o AT ¢ B s HROROR LIREAS B 0 FEA
AT (%) FR T RS, AT ROC 4 IR
AQP7 mRNA X 235 i K & [ & 54 T2DM K
JXURG: 1) FSUI S RE , 24 AUC>0.85 I TA g H AT %5 i85 T
MIARE

2 H£R
2.1 T2DM ZRHEERZA

BRI R BT A s R A AR RS BMI, A O
WEPR I W s Jaiz 8l 2 15 . FBG . VFA [ LEP | FINS |
HOMA-IR ,AQP7 mRNA #f%f ik AQP7 HH &
I T R 25 R B S L (P<0.05) 2
RN 1 iR,

£ 1 T2DM RIFHBEEEZES

Sl S IZH (n=70) X HRZH (n=80) X/t P
=5
3 40(57.14) 43(53.75)
0.174 >0.05
© 30(42.86) 37(46.25)
k% 63.35+10.45 58.25+10.36 2.996 <0.05
BML/ (kg/m*) 26.32+5.44 23.45+5.28 3.275 <0.05
T8 PRI Z 0
H 30(42.86) 15(18.75)
10.332 <0.05
Jc 40(57.14) 65(81.25)
TR IR
H 10(14.29) 20(25.00)
2.679 <0.05
Ta 60(85.71) 60(75.00)
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S FRBILL(n="70) X841 (n=80) X/t P
B3>
f 35(50.00) 63(78.75)
T 35(50.00) 17(21.25) 13.625 <00
FBG/ (mmol/L) 8.28+1.25 7.05£1.33 5.811 <0.05
VFA/cm? 12.33+3.25 10.46+2.18 4.183 <0.05
LEP/(ng/mL) 12.49+3.61 10.22+2.34 4.624 <0.05
FINS/ (mmol/L) 6.73+1.25 5.41x1.26 6.425 <0.05
HOMA-IR 3.44£0.27 2.32+0.47 17.559 <0.05
AQP7 mRNA FHX} 355 & 23.49+5.22 20.35+5.14 3.706 <0.05
AQP7 A& & 519.55+50.49 470.23+50.25 5.984 <0.05
2.2 T2DM % ¥%H Logistic £ EEERAS ®2 SEZWMERR
M T H AR AR G AR L M DG R AR R4 EES T {175 12
T JE L TG
TIAFAE T2DM B N AR B LAY BN %o 1 728 fM; Eﬁ;ﬁﬁ
H#, Logistic Z A ZE 153 Hr 25 B 5 7R, BMILFBG | TR S b =1,%=0
VFA FINS , HOMA-IR , AQP7 mRNA #H %} % ik & i8I F=1,%=0
. . FBG Jr bR B
AQPT R [T 4 fit 0 T2DM R 9 a8 (P< O Jﬁﬁ;@«iﬁg
0.05) , Z RNk 2 K3 iR, LEP JEHE (A
FINS JE b (e (i
HOMA-IR R AR E A
AQP7 mRNA HHX} #ikh R A
AQP7 A J i (R
R3 T2DM KIEH Logistic 2 EEE T4
A B SE Wald %2 OR 95%CI p
LEIR 1.186 0.392 2.441 0.341 0.233~2.629 >0.05
BMI 1.501 0.811 7.421 5.229 1.272~7.933 <0.05
A BRI 2R S 0.163 0.409 0.159 1.177 0.231~1.889 >0.05
Teig sl 15 1.533 0.762 6.252 6.114 1.326~7.661 >0.05
FBG 2.535 0.426 6.277 5.223 1.334~7.955 <0.05
VAF 1.577 0.433 7.619 5.336 1.285~8.936 <0.05
LEP 0.633 0.679 0.869 1.884 0.288~1.995 >0.05
FINS 1.645 0.572 7.844 3.411 1.365~5.926 <0.05
HOMA-IR 1.564 0.852 7.336 3.325 1.241~8.926 <0.05
;Qg wRNA 7343 1.521 0.836 7.715 5.274 1.175~7.886 <0.05
AQP7 H I F it 1.633 0.814 8.520 3.325 1.266~8.871 <0.05
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2.3 AQP7 mRNA M RIZEREHESE

Z5K I 95 I 2 F9 AQP7 mRNA HH X% % 35 5 &
AQP7 M T T AL, 2R HA ST FE X
(P<0.05) 4533 4 iR,

&4 T4 AQPTmRNA X RIZER AQP7T EBSEILE

2.4 AQP7 Xt T2DM % 475 IXU B B T30l 350 & 53 4

25 ROC £k 23 #1, AQP7 mRNA AH X 2% 345 5 %
T2DM & 55 KRS 1 100 00 52 40 BE L e S5 B A il ol
85.25% .79.66 % , W {E K 21.88 ; AQP7 2& I 75 5 X%
T2DM & i AU f 350 0 52 50 B | F S B2 A ) R
82.72% .75.49 % , Wi {E } 514.30 (AUC #4>0.85) ,

B n/fl AQP7mRNA AQP7 4kt gERnE 5 K1 R,
W4l 70 23.35+5.29 533.25+50.41
XL 80 20.41+5.33 495.35+50.44
t 3.382 4.592
P <0.05 <0.05
£S5 AQPTmRNA X FRIEER AQP7 EAESEX T2DM £ fk KUK K il % 48
fabn R, % RS/ % AUC 95%CI Hr e P
AQP7 mRNA FHXF ik it 85.25 79.66 0.861 0.808 ~0.895 21.88 <0.05
AQP7 T 82.72 75.49 0.858 0.814~0.901 514.30 <0.05
1.0 - ?ﬁgg%“gg* B A A A U, B B KRR S e 2
08 AQPTEAF & k20 S HOUE B Z AL, T8 A w20 78 K
06 T A6 9 728 IR SIS 350 53 S8 3 AT R THT G — 2 BB T
1{5 g IR o PRI, % T2DM e ik KRS 447 57 S5 ARUANG 931 B
‘ AE—E FREE L A T2DM AR XU , L X R AR A 26
02 /J! AUC of AQPT mRNA HRAE XA RS KA A EEE " H
o NessamRARoss G R FBG BLINE KA £ 2 1A

02 04 06 08 10
14557

B 1 AQP7TmRNA X FRIZEER AQP7T EEEEX
T2DM £ f& XU ROC B & 547

3 itig

W R0 A i R DL P9 430290 , T2DM SRy L6 DL
RIRHAL, 2y L FRERE R A 1Y 95 %6 UL, T2DM
RIHLHIN R R S A, 75 185 I 5 R ARPTEBE 15 R 43
WA D) RADC, BRI Z A0, N ARG BIRE
AN R AR 2 AR R R e 1) E D I I R
H—RERE TR T2DM — e A AT, B
JUF- 2475 4 B IR 25 LA R K7 AR B AR 2%

121 T2DM (1Y ZEAR Y, o 2 R U e 5 R AP
Xof HO g 1 ™ E R BE AT 45 VEAN  (E B B i ok
$2 T R UN T2DM i HURSE bR T2DM K9k
BB 52 % (H I 2 F8 7 22 LA B R AT S v i
FRIFEEEL A E B R FRFRAE S, M e gE 0 25 21
R, B 105 2R AEDLARBE AR A i A B 2
Tfg , W2 N0 e B e 5 R ARBT kA B i, i
JUi5 T AR 2 Bt A R T A T, AR
LR T A Y U 25 BT 17 40 L 1 ik B
H5 BT AR5 AR L, 1258 A R i 107 178 £ 380 e £ A2 2
FHX B

ARMF5T 25 3 7%, BMI,FBG . VFA | FINS . HOMA-
IR, AQP7 mRNA AH X F L& AQP7 H & & N
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T2DM K (A F pr PR 28, 2 W) I 2 1 JoT b 19 K | 1l
HOPHEGETHE A B A B VEA 38 KB i R
HEHT R I, R AR 25 6L SRR & R ARy 2 T2DM
KIRIIFER 2 ST 4516 55 S e 4510 IR 9T 45
WAL, AQP Sy gl 414N HHith = FR i i 2452 8
AT AR R = AR, R LA e
JREJRURG: , L PN I A 0 4122 P9 AQP7 5 i 5 R Kbt
B BT ARBRST A B R 4R AQPT
mRNA M X 21k & & AQP7 % % &2 ¥ T X 8
4, H#E78 AQP7 7E T2DM H 2 I i 41 40 & = K S
Fik, MRBhY) LI 45 R R W A RN B0 P9 E R
17 AQP7 ) mRNA AHXT 215 i 8 48 5 4 m N
JIERE 17 1 AQP7 ik b4 Z S AL RE R IE it 72,
ARES NEIE S5 AQPT 24X 43 P 1Y i ax — #L il AH
ST RERR I R Y AQPT FESE PR KT B
FIZKP 235 — 50, B 5 B SO AQP7 1
e ] BB 2 S BUIL R & AR T 5 RAHT, IF R R h
T2DM, ROC £/ 4r B/~ , AQP7 mRNA AH X} 31k
AT T2DM 9 KU 1) T 52 SR | 5 B 40 31 oKy
85.25% .79.66 % , #R B {E 4 21.88 , AQP7 F& 1 7% & X
T2DM & 5 R (%) 10 D0 52 80 B2 | ¢ S5 B2 3 0l oy
82.72% .75.49 % , BB {E>H 514.30 (AUC #4>0.85) ,
FW] AQPT JE R 3R ik 5 M AR 11 A 1 44 g 5 B X
T2DM &5 KUK (1 7 W F0000 , 5 80 7 108 452 BF 9% 25
AL,

4 ZEig

T2DM s 5L BERRFCI 2L A 5 R A4t
YA U 5B, 24 AQP7 mRNA A X% ik B> 20,
AQP7 HEH & 1E>500 B, A& £ T2DM Y XURS 8 i, DA
e SR KT BB L KOE W AQPT AR Ak 5 AT S B X
T2DM A8 XU Y 40 T

S 3k
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