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(FZE] a4 05 & M [ i 3% £ 9 (primary aldosteronism, PA) i 3 [ 15 2 USRS S B 40 i3 B A8 A 1% 00
F ok PRI 2014 4 1 H F 2015 4F 12 & B R2FMEE B ss AN RE BRI PA SB35 95 41 A1 & 14 1= I JE (essential
hypertension, EH) [ 210 ], #R4H JCHE PR 52 432 504 PA S5 R EH 835 B & Z HCHT AR & 3 4 M ) RE 1% O
AR YR [5]BR / '5 Z2 3 P (aldosterone to active renin ratio, ARR) &7 KT 50, % PA B #5408 PA E{E4 (45 #) & PA {R{H 4
(50 i) . % QUICK 45% . HOMA 504 i 8 2 U= , HOMA-B, 5L B AH B 5 T g (AI30/AG30) ¥4 2 % B 4 I Bh AE .
o R BN M OB IR St ABE . PA S {E 4] HOMA-B KT EH 41 (P<C0. 05) , PA & {HAH RAK(ELAL AI30/AG30 HKF
EH 41 (P<20. 05) ; i 76 M PR 5 £ 3% th X PA @41 HOMA-B{%F EH 41(P<C0. 05), £ 7okt A 8% , TR
R ST A [ A K P4 LnAI30/AG30 A & 35 TP S i (3= — 0. 375, P<C0. 05) ; A W JR G i 52 A\ TBE . 7 o7 P[] ) %o
LnHOMA-B A B #E AP0 (3= —0. 367, P<C0. 01) . JCit A JCHE IR S0 , T (3 R 7K S 6T R 2 RARPUIG bR T . 4
PA 51 B0 RIS 5 P RE 5 18 131 i 15 1 S0 5 T AR I B A9 26

CRSBIAD TR & PhIE R G 220 5 1982 2 40KHT D25 g

[(FESFES] RS8 [iktrEm] A

Analysis of insulin resistance and pancreatic f cell function in patients with primary aldosteronism

XU Jiong, LIU Jun” , HUANG Xin-mei, WANG Fang, CHEN Zao-ping, SHENG Li, ZHA Bing-bing, ZANG Shu-fei, WU
Yue-yue, YANG Min, ZHANG Rui, LI Yue
Department of Endocrinology, Shanghai Fifth People’s Hospital, Fudan University, Shanghai 200240, China

[ Abstract | Objective: To explore the insulin sensitivity and pancreatic § cell function in patients with primary
aldosteronism (PA). Methods: 95 PA patients and 210 essential hypertension (EH) patients were admitted in Shanghai Fifth
People’s Hospital, Fudan University from January 2014 to December 2015. The insulin resistance and  cell function in PA and
EH patients were analyzed according to the history of diabetes. According to whether the activity of aldosterone to active renin
ration (ARR) was greater than 50, PA patients were divided into high PA group (45 cases) and low PA group (50 cases).
QUICK index and HOMA-IR were used to evaluate the insulin sensitivity, the HOMA-S cell index and first phase insulin
secretion (AI30/AG30) were used to assess the pancreatic 8 cell function. Results: Univariate analysis showed that, for patients
without history of diabetes, HOMA-S in the high PA group was lower than that in the EH group (P<C0. 05), and AI30/AG30
in the high PA and low PA groups was lower than that in the EH group (P<C0. 05). While for patients with history of
diabetes, only HOMA-B in the high PA group was lower than that in the EH group (P<C0. 05). The results of multiple linear
regression showed that, the level of upright plasma aldosterone had a significant negative effect on LnAI30/AG30 in non-
diabetic patients (3=—0. 375, P<C0. 05). And the level of upright plasma had significant negative effect on LnHOMA-3 in
patients with history of diabetes (= —0. 367, P<C0. 01). Aldosterone level had no significant effect on insulin resistance
regardless of diabetes history. Conclusions: The abnormality of glucose metabolism caused by primary hyperaldosteronism may
be related to the dysfunction of islet function induced by elevated aldosterone.

[ Key Words ] primary aldosteronism; insulin resistance; pancreatic B cell function
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Rk P T [ T 334 Z25E (primary aldosteronism,
P A J&— Tl UL A 48 P e I » DA T [ Il 38 5
B ZR AT LA Bk 7K A7 £ S5 56 AN B 4100 1 7€ 21 1) 3
SRFAE 5 XA M IR 1020 ~20%, FA7E
1965 4, A 25 A PA BRI 55 1 —Fh
P JE R PRI 12 W K o S8 0 R K2R DA 2 4 AR []
WA o T I 5 B I 22 5 | A 1k 5 T
B A B R AP PA BB S 1 2
PRI AR50 285 SR 1 A 4 0 ELAR AL 9 AN
o TR PABE PR R R ] BB 4
THHIGYT PA B USRS . U ARFFEAR IR A7
TeHE PR L R FH 2005 203 )2 40 B PA &
B 5 RACHURNER Sy 3 AL BE R 1L

1 #AREFZE

L1 —fFH BEHEC2014 4F 1 H % 2015 4F 12 A
CHEp N RN R TN C A B /Y SR @ e
B PA & 95 ] A1 R & ME & Il B Cessential
hypertension, EH) £ 210 7], W4 & & Wi 1] 7%
BE ARG AR R L B A BT o A R W A
fb 12T % 4 Chemoglobin Alc, A1C) | [l JS T . Hi fif
JF B IR S L C K I A A S
S5, AWFSCE o BRI E 1 A N R
BB 2B FE 2% 51 234t 1 (2010024) , T A 58 3% 24 0
THIFAE MG R E.

YNARAE : BB I2 T 1) D A T [T 34 22 B
Jir e v O R A o HE R R 4 P RO T % 4
T BB AE A8 ME B RS | e RV b R A A
TE N B 246 P e IS 5 1 2R DROG  4 BIR W DR L 24
YIPERE IR R A2 PRI S e 4 g k0 T
TV A .
L2 #drkeg (D@L AR 2591
THOLT AR H 3 Yl & i He W46 =140 mmHg
F1/ 8 &8 £ ==90 mmHg(1 mmHg=0. 133 kPa), &
HWEAAE I S, H I A R 259 5 I B
SRAKTF 140/90 mmHg, 2 Wi A @ 1L, (2) PA™Y,
6w M2 W, 72T Re s I BRAE R IR 22 8 5
FH R TR 22 VDR R - 28 /0> 2~ 4 JE ) L i 1 T o7
AR 2 h R R /2R TS 1 B (aldosterone to
renin ratio, ARR) , fifi £ SZ 46 FH M S ARRZ==20 (ng/
dL) / (ng/mlL/h) HEEREERE T 15 ng/ dL, i € 5256
PR G 26 T M AR FER K 7 e SE B A 12, B 4 h R
JikdgrdE 0. 9 Vo AL BRER K 2 L, i i I ¢ e I )
T 50 pg/mL., [FIE5EE FAR CT #2157

PP BB b B A SRR . (3)2 BUBH IR
JbRE) SR 2020 45 38 R RO 24 S R 12
Bt s RP23 JE S =7 mmol/ LA/ 8 11 AR FAGHE2 hifil
BE>=11. 1 mmol/L.

L3 sax%  WIsAH TR L AR T)Z,
JERRE ARR 274 KT 50(ng/dL)/(ng/mL/h) , ¥
PA #5500 PA B4 (45 ) K PA fR{E 4 (50
%) . PA B, P ARRZ==50 64 il 3¢ i [ i K
FF->>150 pg/mL; PA fIR{E 4, Bl 20<<ARR<C50 Bk
i I T [ ] 7K ~F- =150 pg/mlL.

L4 #alzx ABESETI2hLREIT g
1 AR 76 7265 B i 73056 (oral glucose tolerance test,
OGTT) . 25 i B4 J5 30 min #1 2 h 4 B 5%
B C BRI o R 8 2 W A T G DU I AR L R
FH T RO ALC, 2R oAb 2 &Gk Aa il C
JUR IR B 2R SR P I T A I i g R AR O I UL
SR FE S G2 125 00 I 4 7 3 T 7K - % 2R3 1
MK | I8 R A BT L LT f A 2 2R 42 B 3l 2B 4k
ST (Cobas8000, F [RA ] Fi+) . C K RS &R
PRSI 1R F 4 B 3l A2 & OB (E602, B IR
Al Ei ) .

1.5 ABRMIEAFGIRE (D PSR HURME FS
BREHITEAL (14 15 5 ZHEPTLHE B (HOMA-IR) = %5 Jf 1fiL.
B (mmol/L) X235 [ 2 £ (mU/L)/22. 5; QUICK
28=1/[ (log 23 i M4 (mmol/L.) +log 25 i§ il
R (mU/L) ], (2)JEEDIRE ARSI PAL B e 5 B
A hBEFE B (HOMA-R) =20 X 23 Ji Jifi 5 % (mU/
L) /[ &3 5 1% (mmol /1) — 3. 5715 K- AH ik 5 2 fig
(AI30/AG30)=0OGTT Bt 30 min M (mmol/L)/
30 min R E(mU/L),

1.6 &5k 95 6] PA B3, 6 4552 5
B ERRVIER AR 5 86 151 T 2 N g (40~ 480 mg/d)if
5733 B AR 259697 . A5 B D R Al A
PSR AR, Horp 86 i3 Z B NERIA YT 1) PA
BEREVIEAE G T2 E A, KD i % 25 5 1w
ALC, M AETE P i B 55

1.7 %4 SR SPSS 20. 0 #4758 2
*ﬁo fr%*ﬁ‘ﬂu Tts ﬁ M (P, , Py; )%%/j?’ %)%EJZ
FEAS ¢ Ky 35 3% S IE A 43 A Wkt AR IE & 43
AT GRS B 40 5 B BT s SR FH LX) £ 46 36 43 BT
T2 [T 1) 2 AR B A6 7 T 5 7228 e AR Ak s Z 41 T
BRI R T 25 504 B AR A LSD %, 3f
BOIRL n (00 FoR, A R RER T o KL
K 122 TCENE 515 43 B o 2 19 5 28 BUEPE MR 5 B
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A0 SR

2 %

R R . KK HE () 0. 05,
R

2.1 —FHER 45 (E D ER:95 i PA B
Frp OBERRR & 61, 1%0(58/95) ;210 fil EH B& .
BEPRIG 5 51, 4% (108/210) . TCiE 7 JC 1 IR % %

0, PA IR AE AL R S (A 20 A 1 [ R B ARR HE A 359 17
BT EH A, B RKHET EH 4 (P<<0. 01,1
AFEIE VP BMILL IR (R FE 25 R 25 | s ISR 72
MLAGTE A M8 L 240 BREF 175 WLEFAE 3 4 [A) 22
SIG IR L

x1 AEHE—EERLE
TR PR 9 R AR R
EH 4l (n=102) PAIAHAL (n=19) PA B AL (n=18) EH 4] (n=108) PARMEAL (n=3D PA B AL (n=27)
AR () 51.05+ 14, 16 50. 53 % 10. 81 45.78+ 13,89 61.83+12.33 60. 00+ 15. 01 57. 00+ 13. 86
PR (/5 46/56 9/10 6/12 58/50 17/14 15/12
PR AR5 (kg/m2) 26.14+4.37 24,19+ 3, 40 25. 622,90 25, 443,50 26.15%3.79 26,883, 46
W4 1 (mmHg) 163. 73 24, 38 160. 26 £ 21. 89 168. 56 %29, 75 175. 43 £21,92 181,97 27. 86 176. 80 £ 20. 12
#F5K Ik (mmHg) 102. 47 + 14. 60 98.47+11.75 97.80£11. 10 101,28+ 14, 34 98.94 % 15,57 97. 04 £ 15, 66
o I R (A 7.70£9. 01 9.65+ 10, 45 5.62%5.67 12.22+9,93 12,87 £10. 42 9.37+8.54
Bt i i 25 1(1,2) 1€0,2) 1€0.5.1.5) 1(1,2) 2(1.2) 2(1,2)
PA R / I D 16/3) 13/5) / 24/7) (23/4)
TC(mmol/L) 4.89£0,99 4.75+1.02 4.75+1.13 4.89+0.99 4.75+1.02 4.75+1.13
LDL-C(mmol/L) 3.21+0.88 3.1140.98 3.03+0.94 3.03+1.01 3.214£0.94 3.26+1.04
HDL-C(mmol/L) 1,270, 31 1,26+ 0., 44 1,250, 41 1.25+0.35 11740, 41 1.17£0.39
TG(mmol/1) 1.92+2,73 1. 78 £0. 80 1.81£1.31 2.37+4.77 1.85+0. 88 2.25+1.55
1L 4 (mmol /1) 3.87%0.42 3.92£0.55 3.83%0.43 3.92£0.53 3.80£0.53 3.94%0.39
14 (mmol/L) 142.15£2. 76 142,58 £3,27 142.83+2,18 141,962, 93 142.71£2.78 142,33+2,72
24h FR4 (mmol/24 h) 39.57+£17.62 37.09%17. 24 38. 04 £ 24, 39 32.80+13.73 31.63+10. 21 41.58+21.73
i LT Cumol /1) 69.12£19.29 66.93+ 18,59 71,25 £20., 28 72. 94 %39, 70 66. 04 £ 16. 68 73.13£44,52
S FE I (ng/mL/h) 1.90+ 1. 81 0. 80 £ 0, 26a 0.25+0, 17a 1.54%1.75 0. 68 £ 0. 26b 0.16 %0, 10be
ST [ i ( pg/ml.) 153.35+54. 03 228, 49 + 59, 94a 239. 19 + 80, 40a 132,37 445,72 214,97 +63.57b 222, 45 +76. 96b
ARR 10.31(6.92,17.16)  29.81(23.51,34.61)a  105.77(62.79,212.49a  6.95(13.59,41.09)  26. 68(32. 65,40. 79)b 125.56(81. 91,361, 44)be

TC 115 5 LIDL-C A% 132 i 26 1 0L 5 FIDL-C: gy 5 52 R 26 1 L B 5 TG

L P<<0. 01 ST PRBI 9 EH LA LE ;b P<<0. 01 S BEDRA S2 9 EH 1A L ;¢ P<<0. 01

SRR R S (¥ PAIREZLA L

2.2 HeRM B F ST M R B e R R AL A
RABAFTA G50 (3 2) Bon . 75 T IR 5
B, PA B4 HOMAB KT EH 40 (P <<
0.05) ., PA FE{HH ZARMEA] AI30/AG30 #{% T EH
ZH (P<C0. 05) ; MA IR 52 8 T AL PA S B
4 HOMA-B T EH 2H (P<<0. 05) ,1fj AI30/AG30
16 3 AR 22 R TG it Lo Meoh, o TohE IR

I 2, ALC, &5 B 18 (GO) . OGTT J5 30 min
(G30) J% 120 min [ #% (G120) 25 5 il 5 2 (10) |
OGTT J5 30 min(130) }z 120 min !5 %K (1120) %5
5§ C Bk (C0) .OGTT J& 30 min(C30) & 120 min C
Jik(C120) .HOMA-IR } QIUCK 8%k 2% %55

=58

R2 HRBRBRBRATHERREERTEANERGSHETL

fob JCHE BRI s _ B DR R _
EH 24 (n=93) PAMMELL (n=17)  PAEfH4 (n=17) EH %4 (n=46) PA K4 (n=18) PA Bt (n=14)
A1C(Y%) 5.51+0. 40 5.65+0, 54 6.07+1.72 7.71%£1.73 7.15%1. 46 7.49+ 1. 46
GO(mmol/L) 5.08+0.76 5.73+2,12 5.71+1. 41 7.51£2.77 8. 00+ 2, 41 8.24+2.80
G30(mmol/L) 8.29+1, 42 9.67%1. 44 9.05+2.65 11.58+3. 16 11.79+2.23 12.79+0. 84
G120(mmol/L) 7.42£2.17 9.13+3,12 9.02+3,89 12.42+3.56 13,18+ 4. 07 14.65 £ 4. 08
10(mU/L) 14.38£8. 19 12.62£10. 14 11.58 £7. 74 16.32£14.78 13.99£8, 21 10. 06 £8. 67
130(mU/L) 91.16 £61.57 73.49+55,71 61.39+50,51 44,87 £ 40, 54 54,34 +30, 76 35.61+31,65
1120(mU/L) 127. 48 + 144, 90 82,79+ 59, 51 82.13+77. 64 54,75+ 41,78 91. 11 £ 66. 36" 54,48+ 66. 61
CO(nmol/L) 2.66% 9,88 1.34£0.96 1.32+0.70 1.26+0.71 1.40£1.01 1.86 1. 00
C30(nmol/L) 3.46£2.79 3.89+2, 20 3.24+2,91 2.25+1,.79 2.76+2,17 3.20+1.89
C120(nmol/L) 6. 003,69 5.14%£2.43 5.09+4, 88 3.67£2.75 4,97+3,75 4,793, 49
LnHOMA-IR 1,000, 64 0.82£0. 82 0.62+1, 41 1.33£0.86 1.36%0. 84 0. 94 £0. 90
LnQUICK #5%k -0.57%0.16 -0.51£0,22 —-0.53%0. 24 —0.64%0,21 —0.64%0,21 —0.54%0,22
LnHOMA-B 5.11+0, 82 4.80%0.73 4.37+1,39° 4.37+1,22 3.40£3.35 3.35+1.22"
LnAI30/AG30 3.10£0.97 2,38+ 1,02 2.43+0. 95" 1.57£1.00 2.00%0.73 1.74+1,07
ALC M £T 3 5 GO 25 I s G30: OGTT JiF 30 min Il ; G120: OGTT120 min JiF iV : 10 28 BB 2 : 130 OGTT J& 30 min 5% :1120: OGTT J5 120 min il %

2 C Ik C30: OGTT J& 30 minC Jik; C120: OGTT J& 120 min C Jik; " P<<0. (

2.3 WM B EHRBEAME B ML $ 1
LMw oA R 3K O BIR FETOH IR

)5 STCHE R S ) EH 1A 1L P<<0.

05 A7 MR 32 04 EH AR 1L

Jig s N BE R a7 47 B [ B K SF K& HDL-C Xt
LnAI30/AG30 A 5 Z G B0 s £ 5 % LnHOMA-
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BA BF MR ; BMI X LnQUICK #5840 8%  LonHOMA-B A7 1 3 1E £ % Wi BMI X LnAlI30/
TUHERCR . A B ABE R ST RSB K TG AG30 47 i 35 15 Pk 52 i 5 A 2 52 g 25 19 AR [0 e
X LnHOMA-3 £ & 2% i ¥ 2 W, BMI X} LnQUICK 550 2 & A 52

R3 BRATERFFRENSNLEERERSZFRERZELEINENS TEEEADH

LnHOMA-IR LnQUICK $%L LnHOMA-B LnAI30/AG30
FrifEdl 2403 PH FrifEdl 2408 PH FrfEd R PH bREfR AR PE
7 AV P [ R ( pg/mlL) / 0. 871 / 0. 061 / 0. 296 -0.375 0. 034
R () / 0.152 / 0. 595 —0.412 0.013 / 0. 365
MR B (kg/m?) / 0. 224 - 0. 495 <0. 001 / 0.571 / 0. 146
HDL-C(mmol/L) / 0. 897 / 0. 898 / 0.272 0. 450 0.019

A ] RS TR TR A B AL R ARR L S7 007 R (81 R A 0 (4 B 418 i P31 e 48 ) L 3K TCL TG HDL-C, LDL-C J L8 s ARR: ¥ R i
P/ BEE AR s TC: SBEFEEE; TG =B H il HDL-C. 5 % B2 Mg 3 F BRI s LDL-C. AR % B2 4 (3 AEL I

x4 BREABRFRENSNERERZEIHBRERZERINEN S TEEE RS

LnHOMA-IR LnQUICK #5 %k LnHOMA-B LnAIZ0/AG30
PREIL R B B P4 PREIL R B B Pl PRUEIL R B B Pl bR PE
SEAV T (pg/mLL) / 0.301 / 0. 220 -0.367 0. 007 / 0. 825
R AR R (kg/m?) / 0. 181 / 0.343 0. 381 0. 004 0.310 0. 046
TG(mmol/L) / 0.311 / 0. 931 -0.341 0.012 / 0. 840
LDL-C(mmol/L) / 0.153 -0.859 0. 041 / 0.538 / 0.610

B [l RS TR I AR S ARR 5740 R [EI R A1 0% | A o e 48 0 M 3 e s 8 5K e . TCL TG HDL-C, LDL-C K i #' s ARR: ' 1
P/ RE N TC . B R TG =1k H it s HDL-C. 5% 3 i 28 1 IR [ 1t s LDL-C. AR %% 5 A 28 1 I 1 e

2.4 PABEHYGTERBERMEIL HFEROGE B ek AT 7K He L =I5 H b L B IR A IR
5) R GAIT IR A M MR ALC K BMIJKF AR UM IR I [ S i kP 2 R e T B

xS 865l PA BEHNWIGTT EREHEIRFED T

RITHT BRI A {8 PH
MR TR (kg/m?) 27.40+ 4,37 26.78 £3.78 1. 185 0. 267
W45 FE (mmHg) 178.19 £ 24, 48 128. 41 £16. 72 8. 66 <0. 001
&F3K I (mmHg) 96,33+ 12. 69 75.67 £ 7. 99 6.79 <20. 001
23 1 1A (mmol /1) 7.80+2. 88 7.29+2.01 0. 796 0. 433
A1CCY%) 7.86%1.80 7.34+1.98 1.439 0.188
TC(mmol/L) 5.34%1.05 4,58+ 1. 15 3.114 0. 005
TG (mmol/L) 2.38%1.53 1.60£0.57" 2,391 0.027
LDL-C(mmol/L) 3.43+0. 86 2,96+ 0. 99" 2. 361 0.028
HDL-C(mmol/L) 1.25+0. 44 1.26%0.37 -0.098 0.923
1L (mmol /L) 3.76£0. 49 4.23+0. 57 -3.511 0. 002
1ML (mmol /L) 143. 0 £3. 40 141, 6+ 2. 16 2.195 0. 038

ALC AL MALEE 115 TC: SIHRBERE; TG : =Bk H M HDL-C . 5 %5 B AR 2 I 9 5 LDL-C AR %5 i fig 28 1 fIE 1] e

3 W B HORE B R EL A0 A miis 5026, HI B & T EH &
il AR, 1965 4, Conn f12 H I8 [#] B 15 22 5

1950 4F, B Conn $2 I “JUAVERE I ARG 2 EAVIRHN AT /S T 2B, B D RERE AT IMTF A B /R

E XA S T O R KO- SRR Z 8] R SR BRI SR AR T R UK T R
FOCRRIPOCTE" . CABIR RV PA BE  JIRE™ . UL PA POl O 97 A58 A FAR AL
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OB I EER 0 g H T [ A L 40 5 IR % 3 0 06
TR AL R R 0 R AR F AR W A B LA 4L R
i R LE FR BT AR T (H 3 S0 AT A7 A 4 1
PRI A BRI PA S DRG Z IR DG 28 X P 1Y
[ SEP IS =

ABEFE T PA B I 0E IR & 2E %y 61, 1%
(58/95), 7E JCHE bR W3 5 s N HE b, PA S {EH 4
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