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The regulation of leptin on blood lipids and bile components

and its effect on gallbladder cholesterol stone formation

GUO Huaibin, PAN Yu, BAO Lei, WANG Chuncheng, ZHANG Wanxing

(Department of hepatobiliary Surgery, Hebeil Generol Hospital, Shijiazhuang 050051, China)

Abstract

Objective: To investigate the role of leptin in gallbladder cholesterol stone formation through analysing the
relations of leptin with gallbladder bile components and blood lipids in patients with gallbladder cholesterol stones.
Methods: Thirty patients with gallbladder cholesterol stones undergoing elective laparoscopic cholecystectomy
(gallstone group) and 22 patients undergoing elective laparoscopic cholecystectomy for gallbladder polyps
(polyp group) during the same period were selected. In these patients, the serum levels of total cholesterol (TC),
triglyceride (TG), low-density lipoprotein (LDL), high-density lipoprotein (HDL) and leptin as well as the
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concentrations of bile TC and total bile acid (TBA) in gallbladder and the mRNA expression of leptin receptor in

Results: In gallstone group compared with polyp group, the serum levels of TC, TG, LDL and leptin as well as
the bile TC/TBA ratio in the gallbladder and mRNA expression level of leptin receptor in the gallbladder tissue
were all significantly increased, while the serum level of HDL was significantly decreased (all P<0.05). In gallstone
group, the serum leptin level had significantly positive correlation with serum TG and TC levels and bile TC
content (r=0.633, P=0.002; r=0.224, P=0.025; r=0.384, P=0.000), and significant negative correlation with HDL
level and TBA content (r=-0.205, P=0.014; r=-0.548, P=0.024); in polyp group, the serum leptin level showed no

Conclusion: Leptin participates in gallbladder cholesterol stone formation. The increased levels of leptin and its

receptor may be closely related to abnormal cholesterol metabolism and gallbladder bile component imbalance.

%28

the tissues of gallbladder wall were determined.

significant correlation with all above variables (all P>0.05).
Key words Cholecystolithiasis; Cholesterol; Leptin; gallstone; Bile
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Hoh B8, 14, F146.4% o B4 AR
PR E R LG E X (¥P>0.05) . WA HRE
o 2 1O NI N N = W A B A5 o 3 S ¥
LA H AR R P o AV R [ e 245 4 R RS . Al S R0 %
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1.2.3 A fgegml & FH R A S il v E IR [ P
(TC) . Hil =M (TG) . MEEKEN (LDL) |
O IR E A (HDL) o R M A2 o8 95 [
BEKMAN 24w (94> H 3 44k LX20 73 Hr ¥ .
1.2.4 feit P g i o g B -20 CKAEN
PRAERI N ZER YT 2 mL, 7E -4 C F#EZ%E L 0.9%
M)A TR ER K 15 F B )5, 5 000 r/min 20> 10 min
[ s RO R N A s ' Y B £ 7 N
TFREBWHIRE P, £4 CEUTFEH20 wHA
HOGITEZE M 12 h, BEMEARYT b i 20 3R S5 0
Z . I 25 E BEKMAN 23 & /9 4 B 8h 4= 1k
LX20 2B A6 I i i 2 Ak 2 5 B g R R Y TC
SRR (TBA) #EATINE .
1.2.5 ZFeymE 98 FE B R ST R I 0
ELISA ¥ (B RiH &M EEY TREA R A Al 4
i, KR SR . R R R <10%, Fe/hAT
ME M 15 pg/mL)
1.2.6 %%/ mRNA @0 Z  FHFER RT-
PCR Ji, ¥IREA1Z1 N —80 °C i Ik I vk 46 Hh B
W, PO FRE 4141 100 mg A 47, $RBUE RNA,
A RNA 2 pg, A RT WAKR (& AMV Buffer,
dNTPs, Oligo dT Primer, AMV, Rnase Inhibitor
) % v, If B DEPC Ab 3 UK % 2 F] 50 pL
AR, BHGIRAEEEE O, I FT
Y1l T PCR Y, 42 °C 30 min (¢DNA & i) ,
99 C 5 min ( WHF R ), 5 C 5 min,
Human GAPDH ¥ 3% i Bt 4 228 bp, L5149
5'-CGA CCA CTT TGT CAA GCT CA-3', FiiF5| 9.
5'-AGG GGT CTA CAT GGC AAC TG-3'; Human
JH EZARY 8 H BE N 344 bp, LUFSIY: 5'-CAG
AAG CCA GAA ACG TTT GAG-3', TFi#igl4¥. 5'-
AGC CCT TGT TCT TCA CCA GT-3', HU% P ArA
PB4 6 pL T 1% B GV R TR Y4k B b
BEWEHL YK, LA DNA Marker ( DL2000 ) 1 A %5 1 A
Bebnic, MIKE TEAMEGIORES, If FHEGS AL
B, S ATEHLR FH Quantity One B85 & 4253 M K%
PEXT H B HLUK S5 45 AT 408, DAAH I (9 9 2 HL Dk 5%
WAE IS M, G5 DI Z B O 0 20K .
1.3 it ahE

B £ 2R (x+s) Fox, SPSS 14.0
ST A AT o B o P AL TR B Y b g, do ik dE
Tr 22 PRI, 7 25 55 0 SR 0 ST R AR 1 R 5
AN FE R B FIKSE 5 . SpearmanAH ¢ 28 5050 WL
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FEARIA AR . P<0.05 0 22 A Giil2: 3 L.

2 # X

2.1 FHE MBS TS FRAT L3

5 B N 4 &, 4 A4 mWTC
[ (5.64+1.08) mmol/L vs. (4.32+0.87) mmol/L].
TG [ (1.96 +1.17) mmol/L vs. (1.34+0.79) mmol/L].
LDL [ (2.76+0.71) mmol/L vs. (2.33 =
0.56) mmol/L]¥ B & F+ &, 1fi M55 HD LB & %
K[ (1.17 £0.27 ) mmol/L vs. (1.41 £0.31) mmol/L],
LR FEITFE X (P=0.047, P=0.031,
P=0.025. P=0.005) (1) .

F1 MWAMAEIEFRLE (mmol/lL, x+s)
Table 1 Comparison of the blood lipids between the two
groups ( mmol/L, x+s )

fabn  SiAH (n=30)  HAZ (n=22) P
TG 1.96 + 1.17 1.34 £0.79 0.031
TC 5.64 + 1.08 4.32+0.87 0.047

HDL 1.17 £0.27 1.41 +0.31 0.005

LDL 2.76 +0.71 2.33+0.56 0.025

2.2 WABERNBEAES S

i MENEITTCKES BRA LS T
2SR (13.44+2.68) mmol/L vs. ((11.26 +
1.37) mmol/L, P=0.291], Z5GHANZEPNARITTBA
TERSERAMES NG I ¥E XL[122.76 +
29.33) mmol/L vs. ( 137.63 +47.01 ) mmol/L, P=0.145],
{HZ5 77 4 4 NI TC/TBAS B LRI B & T B
H[ (1121 +7.13) %vs. (8.01 +3.04) %], E5%A
it E X (P=0.017) (F2) .

®2 WAMBEETHILLE (x+s)
Table 2 Comparison of the gallbladder bile components
between the two groups ( a+s )
EX20 Gifidl (n=30) KWWY (n=22) P
TC ( mmol/L ) 13.44 +2.68 11.26 + 1.37 0.291
TBA (mmol/L.) 122.76 +29.33 137.63 +47.01  0.145
TC/TBA 11.21+7.13% 8.01 + 3.04% 0.017

2.3 MAMBERMILR

R 285 S 5 R, &b A i T 9 F K SF B
BT HEMNA] (8.27+5.98) ng/mL vs. (5.15+
4.23) ng/mL], ZRAGHI¥E X (P=0.041) .
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2.4 WAMBFEESMmMAERBHKSREXHE

AP IMEERKFSTC, TCHREVEIE
¥ (r=0.633, P=0.002; r=0.224, P=0.025) ,
H5HDLEME X (r=-0.205, P=0.014) ;
JE E SLDLICH X (r=0.199, P=0.301) .
BHHAPMmMEEZXSTG, TC, HDL, LDLXH
WA (r=-0.125, P=0.845; r=-0.289,
P=0.354; r=0.317, P=0.445; r=-0.329,
P=0.279) . ZiadAhE R 5T TCE FEAHX
(r=0.384, P=0.000) . STBAZR G (r=
-0.548, P=0.024) . B WA MRS 8y s
KEBMAMAEXZR (r=0.492, P=0.563; r=-0.466,
P=0.137) (%3) .

#*3 MAMFBERSMAER BT ATBIERX ST
Table 3 Correlation analysis of leptin with blood lipids and
gallbladder bile components

BR4 (n=22)

" ZEA4L (n=30)

LD p D p D
TG 0.633 0.002 -0.125 0.845
TC 0.224 0.025 -0.289 0.354
HDL -0.205 0.014 0.317 0.445
LDL 0.199 0.301 -0.329 0.279
AEYT TC 0.384 0.000 0.492 0.563
Ayl TBA  -0.548 0.024 —0.466 0.137

2.5 WMARFAHLERZME mMRNA RIEMELE

RT-PCRES RN, A EFMRHIE R
ZAAmRN AR XT3 Ik 7K B i T IH 5 S AR AR 2
(0.34+0.06 vs. 0.13+0.04) , ZRAGIH¥E
X (P=0.012) (K1) .

100 bp
250 bp

500 bp
750 bp
1 000 bp

2000 bp

E 1 RT-PCRI&MEZRZME mRNARIEZ M. 7 Fits
id; 1-4: 45i4H; 5-8: BIAA
Figure 1 Leptin receptor mRNA expressions by RT-PCR
M: Markers; 1-4: Gallstone group; S-8: Polyp group
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AH 2 i 25 4 i i e
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PUATGH B, IF H 5045 15 B0 — 3%, #F
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