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[ =] HB HRiTHEELAR(LEPR)AEH 5K 5 ZHHEAA D G B IEMGAR, ik @R
Z i R Xk 3 b R yRAE IR B 283 ), B A sk B G 3T A 153 4, & b R 4 VA AR R 35 4 ( BMI) =28 kg/m’
R hREfE & fn R0 162 4 Fo S ob B fn R 20 121 I AT 20, 35 AR 4Bk BB MR F B K E % AW (PCR-
RELP) 7 2 LEPR 2 B Gln223Arg A= Lys109Arg % &, KA H & A8 5 45w AU 2 20 3h bk W BE o B2 & % ( CI-
MT). Z53R LEPR AR GIn223Arg A& B A F Ao 45 K FIRE A 3 A s RAZ 8] 5 H A 4t FEL(P <
0.01); LEPR A Lysl09Arg A B AR E Ao S A AR E L S EAFxf BAZ N 5 A LRI FEL(P>
0.05), LEPR A B GIn223Arg S5 4 H A WM E LIS EN RS THEASREM(P<0.01),FLAELZ
B F R AL P BLR (P <0.05) . Lys109Arg A& B 297 & e i & ofe SR 206 R AL b 2 F R A FEL, &
i LEPR A GIn223Arg 5 & e B A FFIERERA AR ; B A S5 4 B 2 & f JE A 5 IEBEAEE B & 3 Ik i B AR AL
# 5 B 2 Lysl09Arg % 15 3 e JE B &R 16 JRAFAE VL A B AR £
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[ ABSTRACT ] Aim To discuss the correlation between leptin receptor (LEPR) gene polymorphism and patients of
the Han nationality who suffer from hypertension and obesity in Yunnan region. Methods Select 283 hospitalized pa-
tients of the Han nationality who suffer from hypertension and obesity in yunnan region as hypertension group and select 153
healthy persons of the Han nationality as normal control group at the same time.  According to body mass index (BMI) =
28 kg/m’, the hypertension group is divided into a group of 162 patients suffering from hypertension and obesity and a
group of 121 patients suffering from hypertension but without obesity. ~ Use polymerase even response-restriction fragment
length polymorphism (PCR - RELP) method for determining GIn223 Arg and Lys109Arg LEPR gene polymorphism, ELISA
determination leptin levels in blood.  Carotid intima-media thickness( CIMT) were measured by ultrasonography in all sub-
jects. Results The data of genotype frequency of GIn223 Arg variant in leptin receptor gene between the case group
and the control group had a significant difference (P <0.01). The data of genotype frequency of Lys109Arg variant in
leptin receptor gene between the case group and the control group had no significant difference.  GIn223 Arg alleles LEPR
gene frequency of A showed significant difference between the patients of hypertension with obesity and the patients of hy-
pertension without obesity( P <0.01).  And patients of hypertension with obesity group has a higher CIMT( P <0. 05).
LEPR gene Lys109 Arg frequency showed no significant difference between the patients of hypertension with obesity and
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the patients of hypertension without obesity( P =0.226).

sibly associated with hypertension complicated with obesity in Han population in Yunnan area.

Conclusion LEPR gene polymorphism GIn223 Arg was pos-

And A allele is the risk

factor to atherosclerosis in the patients of hypertension with obesity group.

9 2 5 HLMRE AR A O, HoOl i R 2k
(leptin receptor, LEPR) K FVER . J8 K 2K A 40y
A T8 52 % i B, 1997 4F Matssuoka %51 & P &
ZARSEPRIAZ A FRIUT A8 S, Horf 109 223 37 48 5347
R, LR 2 — B K R 5 3
Van Rossum 252 0755 % BUAE JPE 25 167 Lys109 Arg 25
P G & LIRSS 3 A 25 0 R T R i v
FIKT-, Popko % A TEYE > AHEh, 4 2L
GIn223Arg(AG) 5 Arg223Arg( GG) A % B i 1Y 2
JH [ B, LDL, HDL & H ¥ = fig /K -, i #5 7
GIn223GIn ( AA) # #H 2. Rosmond %54 & W
Lys109Arg ,GIn223 Arg A& R B 2 25 M rf A JE A
S LR G R 2 G 3 PR A
%, ENWAFIINK G223 Arg ZA1E A HeH #
J& T2DM 5 1 5 3% b i s T o 00 8 e R R
Lys109Arg Fl GIn223Arg 5 T2DM K & A= % Y] A
O R SCHRE B GIn223 Arg & Lys109Arg ik
DR 22 25 5110 A 99 s A ot | O g AR R v
MEA Y Z, 0] WL 223 109 1378 S 45 % 19 70 B
—HEEPNAEE TR, B R T B R £
A8 R 32 AR IR T R 0 5 W A 5 20, ML i AS
TR KR 5 4 R ML R 22 5 I PR R
kRl by =0 (1WA 0l 1 DR S ST 5 T Y O 5
SEH I 2R L I YA sl ok B A AL ( athero-
sclerosis, As) 2y IR, b o] LLHEN LEPR 5 As
I, ALK B AT X P 2485 5 i s
A AERE S R As BOASENE

1 #RIFE

.1 —f&ER

Bt A 9 ) 4 @ o JE A ik B 2011 42 A ~
2011 £ 12 A BHERALERNERXITL A
# 283 ] , 45 A& & [E 2010 £ 437 B9 & & 5 B A%
VY48 JE =140 mmHg, 47 K & =90 mmHg (1 mm-
Hg =0.133 kpa) , HEFRATVE 48 & M o R R 5
MR A AR RS R R R
PR N o e o e o & S
AR 4 (2002) XTI BE A 3 09 2 AR o, RO 48 3
(BMI) =28 kg/m’* | 2 7 JE ¥ & o JE 41 162 5] Fr 5
2475 28 121 1], % B4 153 ), 5k B R B BE IR Y

EEARHE TAHARAEZHANTEARBE EA
HLRANR, Bl xR,
1.2 WEHE

HRAEWER S E M 6 ~8 ml,4 ~5 mL 3%
A o A i A 4k, 2 ~3 mL £ EDTA 408 , % 2%
AL 3.5 ke/min) B8 10 min, 4 & i 7 K o 40
ML, ABAR IR A R R A, KA M 3 B 4 DNA 28 R
4% ( Beijing TIANGEN, D319-01) , 42 B 3£ 5 41 DNA
EXREHLEEE(TC) H =8 (TG) &% E X
K% Bs & & B B 8 (HDLC & LDLC) | % JE i 4 |
Y45 & (SBP) /47 % & (DBP) , i+ & BMI {2,
1.3 Ik AEFREENE

ZIRHERK B WA A E AT S kA JE
JEJBZ(IMT) Il &, & L& % % E PHILIP-IE33 7
FUWOL LA S L3, E h 11 MHz, i H %
REAME -4 BFELARE, REWZAEKRE
Z 15 min ,FUTEMEL, BB B, KR E M,
Sk m i, B s BRI 1 1 A, ROR IR R
3 30k BR 3h Bik o XLB A B Bk SR A B e 3T 4
Bk, AWM ABITEIE . F o bk N AR RE IMT XA L
PRI o VASB ik i XA A 5 BB B 30K 30 Bk Wy 7
1 em A& FE 5 Bk IMT B9 9 B3040 ; 21 51 4 36 ik
By 77 1 1 em AL 8 FA Sh Bk IMT 8930 & 3 4L ; 9 0 4h
Bk 7 1 em &L AN B0 ik IMT e U E 34, &
M3 K, B A AL EE 0P34, R EE6
AN BT, B 2 B3 B3 3 ik IMT,
1.4 RAREGHERNREIEFBEKESSNE
(PCR-RFLP) FiE#ITEE S MES

S 5| 4 : GIn223 Arg-F :5'-TCCTCTTAAAAAG-
CCTATCCAGTATTT, GIn223Arg-R :5'-AGCTAGCAA-
ATATTTTTGTAAGCAAT, Lysl09Arg-F: 5'-AGTTC-
AAATAGAGGTCCAAATCA, Lys109Arg-: R5'-TTCT-
GAGGTTGTGTCACTGGCA (4t 3 A 4 & AL A R
NEFRME), B8 DNA F &8 PCR KRR £ 4 25
wL, &% H 95°C & ¥ 5 min,94°C & # 30 s,55°C
B K 90 s,72°C HE b 45 5,35 AMEFF,72°C HE 10
min, KN4 6wl £ 2% BF A6 B Bk R B 0K B A,
GIn223Arg % Lys109Arg & & 2% 5 421 bp K 203
bp, 4 27| UL Mspl 7 47 B Fn Pstl 7y Y Bg 37°C B 41
16 h, B 6 pL 2 2% 37 g 4 4 I 8.k 30 min, 2 % B
V=4 B
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1.5 SEit=4E

15 7 A B o AR A L E AU A7 Hardy-
Weinberg 7, 1T & & 41 3 B0 5 R % o 3 B A
T, KA SPSS17.0 it AR HATHBELE T HE
AHABMEMEENGHE, HTEXH Uy s %
T,RA L RE N RBRRSEAKEE AL, P<
0.05 R A Gt FE N,
* 1. BMEAMBAESHILE

1009
2 # R
2.1 —RRARILLER

P (1A LIS D 2 =0 1A 2 O (A

BMI, CIMT 55 7% B4, 22 e A Ge it @ L (P
<0.01) , TAFE W M0 | A %5 22 # ¥ G5
X(P>0.05;%1),

Table 1. Comparison of values between case group and control group

W H Fe Il 4 (283 ) X EZH (153 f41) {8 P
TR () 65.94 £7.49 66. 43 £9. 20 -0.220 0. 829
B 132(46.6% ) 69(45.1%) 0.095(x* f8) 0. 764
BMI(kg/m?) 29.75 +1.29 22,71 +1.83 34.975 0. 000
SBP( mmHg) 157.02 £9. 16 121 +£21. 03 11. 086 0. 000
DBP (mmHg) 92.7 +7.40 73.08 +8. 80 8. 107 0. 000
TC( mmol/L) 2.23+1.86 1.85 +0.85 0. 870 0. 395
TG ( mmol/L) 4.97 +0. 84 4.67+0.6 1. 443 0. 164
HDLC ( mmol/L) 1.35+0.35 1.41 £0.39 0.531 0. 601
LDLC( mmol/L) 3.05+1.01 2.55+0.79 1.985 0. 062
CIMT( mm) 0. 64 +0. 07 0.59 0. 04 2.289 0. 034

2.2 GIn223Arg A Lys109Arg D BILE R
GIn223Arg F = Fr JE I &Y 43 5l 7 GIn223Gln
(AA) :421 bp;GIn223Arg( AG) :421 bp.294 bp 127
bp; Arg223Arg( GG) :294 bp 127 bp, Lys109Arg |7
FEAT = IR 4358 Lys109Lys (AA) : 175 bp;
Lys109Arg( AG) :203 bp.175 bp; Argl09Arg (GG ) ;
203 bp(Kl 1),
2.3 GIn223Arg #1 Lys109Arg Mt S
LEPR %:[H GIn223Arg K Lys109Arg 45 {7 5 [A]
WA P 2H N 6 o7 i TR 00T 238 55 T ) 4 o B AR —
FH(P>0.05),f54 Hardy - weinberg “F-1fif, ELA 7

LEPR GIn223Arg
GG GG GG AA GG GG GG GG AG GGmarker

S 500
400
300

200

100

1. LEPR EE LA GIn223Arg #1 Lys109Arg LK 4 R

AR FNE . LEPR Gln223 Arg S5 X 0 451 2 1 45 o 5
DRIBT 38 7 1 M 2 DX BRZH 2 (B 0 A A S it 2 &
(P <0.01), ACBE I H 21 5 24l g 10 i 20 4%
PRI K S A7 R PR LA, PR AL IR] LEPR 2E 9 GIn223 Arg
SEPR RIS LA G T2 8 S, SRR A A%
TEAT P v ol B 8 v T PRl i R 2H (P < 0.01)
E— 20 XoF JIE PR e M s 2 P 0 0 2 S kT BR2H L
B HEABEER(P<0.01;72), Lysl09Arg
S DRI TR 3R R S5 A7 35 DRI R 7 45 4L TR) L3 22 57 T
BEM(P>0.05;%3),

LEPR Lys109Arg

GG GG AG GG GG AA GG GG AG AG marker

Figure 1. Electropboresis results of the polymorphism alleles in the GIn223Arg gene and Lys109Arg gene by PCR-RELP
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R 2. &4 LEPR £E Gln223Arg H FBISF R F1 & 0 B F MR LI
Table 2. Genotypes and allelic frequency of GIn223Arg in groups

B LA
Al %L
AA AG GG A G

e I A 41 283 4(1.4%) 150(53.0% )  129(45.6% ) 158(27.9% ) 408(72.1% )
bapiizEel 153 2(1.3%) 47(30.7%)  104(68.0% ) 51(16.7%) 255(83.3% )
JIE Je ey a2 162 3(1.9%) 110(67.9% )  49(30.2% ) 116(35.8%) 208(64.2% )
R0 WAEAE] 121 1(0.8% ) 40(33.1%)  80(66.1%) 42(17.4% ) 200(82. 6% )

P, 0. 000( x> =20.240) 0.000(x* =13.791)

P, 0.000( x> =35.931) 0.000( x> =23.427)

P, 0.000( x* =56.056) 0.000( x> =39. 659)

Py A e LT 50 BRZH LA 5 P, SR LI v AL 255 PRt 8 M P 2 LU 5 Py S MR s ML 2 B g 1l e 2 55 %0 R A LE e

R3. HHLEPR EE Lys109Arg EFEBFRMNE T EFFR LB
Table 3. Genotypes and allelic frequency of Lys109Arg in groups

F R Al & e g
A | %K
AA AG GG A G

e I 2 283 5(1.8%) 115(40.6% )  163(57.6% ) 125(22.1%) 441(77.9%)
payiiei) 153 3(2.0%) 52(34.0%)  98(64.1%) 58(19.0% ) 248(81.0% )
FIEJie e i A 2 162 2(1.2%) 58(35.8%)  102(63.0%) 62(19.1% ) 262g80. 9% ;
B4l g I T 20 121 3(2.5%) 57(47.1%)  61(50.4%) 63(26.0% ) 179(74.0%

P, 0.395(x* =1.858) 0.279(x* =1.174)

P, 0. 096 (x* =4. 680) 0.052(x* =3.830)

P, 0.160(x* =6.576) 0.076(x* =5.148)

Py i IR 2 S50 B A5 P, S R I 2 45 B 055 I R AL LA 5 Py DR MR i o 20 | B0 i a2 55 % B2 HE

2.4 BESMmMESR LEPR ERARERESIGK
— R AR

T AP 2 2 R FE T AA JE R R AFCR B 11K
WO AA R B S GA RS IR, IRl A
H(GA+AA ) ,GC EEHAI R G 4, GIn223Arg
25 DRI RUT 2 S R AR LA, #5707 A S50
PAL ) S PR e i e A 36 B = 9 BMI( P < 0.01) |
IMEFN CIMT 25 A G125 L (P <0.05;% 4)
1M Lys109 Arg PR 05242 55 18 ik v it e AR — M i
IRGEEH BTG L (P >0.05) . izHZ EL
PR 50 Hr, B A A B 5 I CRE P GIn223 Arg K2

Lys109 Arg J&[A B 222350 5 1 Hs . BMI &z CIMT (9%
., S LIIE i 2 BMI, SBP & DBP #l CI-
MT S HZ2S 5 LA GIn223 Arg Mz Lys109 Arg Jt PR 7y
H AR AT A AT, A SEREE E BUE N 1, G 3
DR 7 35 BC(E Ry 0, 3 5k 34 25 [l 19 43 B, 35 3%
GIn223Arg J: K A —Fh [ R (P <0.05), IR
GIn223 Arg 28 5 5 [ K . BMI K CIMT ft) 56 R % 4],
1M Lys109Arg 5L EXTEI B ARDG . AR HEAK A 5]
UG Z %0 (0.394.0.553,0.448 F1 0.751) &, #7HF
GIn223 Arg FEH A A5 55 H 3 47 %5 B8 = 19 BMIL, il
J& & CIMT,

F4. SMESFFBEA LEPR EE GIn223Arg EE S&MS BMIMER CIMT H¥ S EL&ER T
Table 4. Analysis of multivariate regression between GIn223Arg and BMI, blood pressure, CIMT in hypertension patients

with obesity

FERAL (%) BMI(kg/m?) SBP( mmHg) DBP( mmHg) CIMT (mm)
AA +AG(113) 30.16 +1.28 160. 26 +8. 95 95.11 +7.52 0. 66 0. 07
GG(49) 28.88 0. 63 154.35 +8.56 88.78 £6.02 0.62 +0.07

P 0. 000 0.036 0. 047 0. 045

B 29.016 10. 266 5.955 0.117

B 0.394 0. 553 0. 448 0.751
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3 17 g

JE R R R FARE R DA 2022, H
B R LB T, GIn223Arg Fl Lys109Arg
A3 U 3 R 22 25 000 e 445 S ) ) 38 40 2 3 T 5
— BT R R A LAY O IR R, E A Y
LR R, E RS S T R IE A
0 JE T LEPR i AR 0T DR AR S 56 3 1t
WFFE GIn223 Arg Fl Lys109Arg 22 25 P 1 43 A5 45 %
IRENIER LEPR JE R 280 5 2 pg b X il & 5 9F
FESRER DGR o o I 7B Y B0 | Bk i) 3 2 D
2 As 51&C i IF R, TFREBNHEES
As BARBEHIME" ) m TR RS RZ
W (LEPR) ZHEAEH, M LEPR JEH (19748 5 7T G2
57T As Kbl 8 R SZARBE R Z S RN it
H MG 3R AL R R S YA G i LA B
Sk RERE A 2 B P 2, PR AT 2 i b X DU
i e v I P35 A AT T 9 R A2 AR SE R R,
1 LEPR 3% [H 22851 5 2 g b XU & 1% & I AE
JEHRE As IR,

T4 LB . DLEPR A GIn223 Arg 1 14,55
A7 5 DRI 3 A A3 A 5 IR 4 5 DE R 6T IR 2 b A 22
S R, R A ST RE S 2 X
MR &R K, X5 N AMB BT a5 R A,
Rosmond %5°) B Lys109Arg . GIn223 Arg i it 5 [H]
RIZ5 M A SE R @i R R 2 G 3E R
m MR B NEA IR GIn223 Arg
ZAME A JEPRIBUE 2 B TDM 5Bk B b i s T
AR R R D) SRt AT F 5% 2 W 9 R A2 Tk o
DR 2 25 L R 35 0 P G B S AR G @k
—B 5T LEPR 2 5 5 /& I FE A5 IR B A 06, AR S
B HEAE R I AR A R AR AT LA, BB A S5 L A
HTRAE g I A I MR R SR b B 2 T AR AL
LA A SV L R T RE S 2o P b DX I R B A AR
RERE Y 25 I8 R R X 5 N M g 2k i i —
BT MR AT R GIn223 Arg FE
E G T 5 KA IEE, O 188 MR 4 I
JEAREH R Z AR R 28 GIn223Arg 5 CIMT
FHOG, ¥ A SR L G 5 = 1) CIMT, CI-
MT J& I As &2 1) B 24845, 7] UL Gln223 Arg 2
PIRY A 507 3L R AT BE S As KA R B EEINEK,
PRI 1 I AT PR 2 v it g 7K T JE B i 25 e, 4R
GIn223 Arg BEPRI A A S5 JE PR 0 37 T I DA AR Yy
12 As YEF, @LEPR J£[K Lys109 Arg 437 55, 25 {37 JE [H]
AP AR AE LR 415 0E R 6 B b R 2 R0 i

EE R Lys109Arg 24850 5 & 1R IS B ARG,
53k 16 ] HiiE — B, 5 E AN e iRGE R
Al 76 @ o e N BE i, 8 R 2 ik i 2 8%
Lys109Arg 5 CIMT JG ¢, #/R Lys109Arg 5 [H £ 2
M5 As THBAHDC, &iz H 2 F LA M E 53 B i
URIESE 98 R 2 AR L K GIn223 Arg £ 505 & 1L &
B I RE B BMI I K A CIMT 2%, GIn223 Arg
P A SR F A E T =AY BMI LK & CIMT,
1M Lys109Arg 5 LA FICARSG, AR AL AN 51K
B4 A AR B e I SR, 28R G TT A O T A
B, TR OV AR B FEAE As, T REAEAE I S0 A4 0 45 , T
LR A 2 R85 AT e R A R I o s 24 i 30 S
X HRA A /K P TC B B 22 5, G G T LEPR 3 [
ZME As B RHEARSCHPIEGE , HIg5 R H
I F R A I IR AR BRI A4y
B

Zr b iR, AW B & B T LEPR A A
GIn223 Arg 5 Il Fe & 0T NE e AEFE G HK, H 5 I &
PR M ARE As B UIAOC, O B A SE AL R fis
B R (HEE As 2% fa e PR 38 22 A7 AR IR AN AR Y
FE A BB AU Fh A 35 PR e s, A~ 56 A A i)
A S S T R ABE 2% 55D 9 4230 . GIn223 Arg
BER 28NS As MR SO HGE , BRI
AR — 2R
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