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Abstract: Objective  To explore the distribution of traditional chinese medicine ( TCM) constitution
symptoms in obese people,and further study the relationship between TCM constitution and FTO single nu-
cleotide polymorphism of obesity gene. Methods 48 healthy people and 52 obese people were enrolled. Body
mass index (BMI) was measured and peripheral blood samples were collected. Three SNP loci (rs9939609,
rs1421085,rs8057044) in the FTO gene were detected by improved multiple hyperthermic ligase assay (iM-
LDR). The TCM constitution classification of obese people was carried out. The SNP loci of FTO gene in
healthy and obese people were analyzed. The results of SNP mutation in healthy and obese people and in obese
people with different TCM constitutions were statistically analyzed. Results Among 52 obese people,accord-
ing to the number of constitutional people in TCM, the order from the large to small was liver-qi stagnation
type,spleen-deficiency-dampness type,stomach-heat-dampness type, spleen-kidney deficiency type and yin-de-
ficiency-internal-heat type. There was no significant difference in body fat percentage FM and body fat per-
centage between the five TCM constitutions (P>>0. 05). The probability of genotype and allele in rs9939609
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had no statistical significance (P>>0. 05) ,and the frequency of C gene and CC+CT genotype in rs1421085 was
higher than that in the control group,and there was statistical significance between the two groups (P <C
0.05). The frequency of A gene and AA + AG genotype in rs8057044 was higher than that in the control
group,and there was statistical difference between the two groups (P<C0.05). The CT and CC genotypes of
rs1421085 were largely distributed in spleen-deficiency-dampness type, with a probability of 61. 53% and
23.08% respectively. The AG and AA genes of rs8057044 were largely distributed in spleen-kidney deficiency
type,with a probability of 50% and 50% respectively. The AG and AA genes of rs8057044 were largely dis-
tributed in yin-deficiency-internal-heat type, with a probability of 75% and 25% respectively. Conclusion The
rs9939609 of A gene of FTO gene was not significantly different between the obese group and the control
group,and was not recommended as an indicator of TCM constitution type. rs1421085 was highly correlated

with spleen deficiency dampness type. rs8057044 was highly correlated with spleen-kidney deficiency type and

yin-deficiency-internal-heat type.

Key words:obesity;

JIES PRt 8 iy 2 A Ak s Rl B ) A, e A Ol — b
SR RN - 22 i ik B RN A 85 R 3R () 5 e 491)
T SN TN SRRy W S 1 B8 s NS 7/ N E N
WA L WD AR L BUAR IS 2 X A ke A B 38 T 5 8Ok
O] H A FTO & 2 492 5 0A 10 A8 ik A1 5%
HHAZ—. AHEEILFTO BH Y SNP i 5 %
SRR L AR HY KRR S — I, R A
JRF IR R TS e B A A e BRI R R S
TS A s ] Rl I A8 3 A B Atk L AR e g TR
55 ke e o AHE ST S0 B G O R 2
TA A B A JRE AT 335 D) 5 72 5 4% 45 vh s B N R g v
BRIRRE AR R EN R, AHENEWZ
R R AR 43 Y B R 2 BEAS AKHE  PR R IR A 2
LURST i N oY P SN 10 N Al 8 3 N il i
JE 7 42 IE b 4 L By
1 #M5HE
1.1 — sk — Rk e 2016 4F 11 A & 2017
AE 3 TAEMI LA E B AR R b g2 1Y 48 B 18 %
P b A B AR 1 Sk kot BELAL ekt B A B 22 0 o B v
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¥ BMI 33. 83 kg/m* , V-3 4 B Jg i &% #t (FM) 31. 89
kg, FHENS E 4> H (PBF) 32, 30% . 19 41 51 76 4F 1% .
PR 51 IR A R H 22 SRS AR B L (P>0.05) , B
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traditional chinese medicine constitution;

SNP site

{H/NF 18.5 kg/m* I NBEBOIA N AT 7 40 4% BMIT K
F 25 kg/m” B HE ;BMI KF 30 kg/m” $ik K
AE T

1.2 ik

1.2.1 XJHRZL 5 AR BE A SRl i 48 {3 ) 1]
20 .52 (i R R AL N BE 7™ 4 4 BE BMID AT FM ¢ 1™ 4%
A N AR 0 o o A T 0 BB A SR AR UE B
A S5 o 0 AN . A8 D5 & &t B Hologic Delphi X
F £k W e DXA # $5 40 & (Hologic Corporation,
Waltham . MA,USA) . Hrh BMI i I &85 % 2 728 5
REON 0.2 FM [l K % E AR S RN 1.3%,
1.2.2 DNA #HC  sg 8k Bk & 2 )5 . BT A X I
ZH N e 4H AR A Y B 3 mL Ah R K M. % I PR AR
AHL 2 mLL 42 i $ HOAR JE i B A A0 A DNA 2 B fiff A
QIAamp DNA Blood Midi Kit, $1F ™ 4% 3% I8 U5 B B
#EAT . DNA 42 BS540 KOG Ol B2 40 &
OD260/280 ufd. iR DNA #Ei, fff A JC i K &
BB —T70 T

1.2.3 AEREAABERY B4 7 o IS 1A J5 43 70 e R
2 [E T JHE i AF 90 o R 25 B0 E /Y b B BEIE 43 AL AR
YESS g B R A A TR L G R T EL TR | AR B R
B R TR L ) R PN IR R AT A S R T RR
1.2.4 iMLDR 5|#i&it RHMR £ &E & iiE
g 4G 0 52 v GGMLDR) £ AR . PCR 4 3 51 4 #1 % 32 5|
Y3y i i e TR A BR 2 | G Bl SNP A7 g A I Hy
L RZEDREARARGR. 5I1WEEWT. W
1,

1.2.5 PCR ¥# LDR # RN KA FREE
it PCR R RIEAL KR P W RR, R E RN 4 mM
MgCl,,0. 48 mM dNTP, 0. 5U Taq DNA & & F,
0.29 uM Ei5147,0.29 uM FiF51 #9115 L. DNA
FERR I ddH, O % 50 pL, &N :94 °C 3 min;
94 °C 30's, 65 °C 45 s, 72 °C 45 s, 10 MEH; 94 °C
30 s, 65 °C 30 s, 72 °C 50 s 30 M ; 72 °C 5 min,
P15 1 PCR =) & 4ifb #6417 IMLDR 3% $2 &N -
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VEZ 9 20 L R AR 0. 5 L5 % HE 5 W1 A IR
1 Lo ¥ B2 31 R 4 W A J5 19 PCR 729 5 pul,

*x1

R W 2 p Lo i ddH, O 2 20 pL21Y

iIMLDR 5| #115 &

bR 53

TSI 53

G 1

G 2

LI 3

1s9939609

rs1421085

rs8057044

5-CTA  CGC TCT TCC

AGC TGT CGG ACC T-3

5-TGA ATA GCC TAT
TGA TTG GCC TAC-3'

5-GGA GGC GGG GTC

CAG GGC GAG GGA T-3'

5-AGG TCC GAC AGC
TGG AGA GCG TAG-3'

5-GTA GGC CAA TCA
ATA GGC TAT TCC A3

5'-CTC GCC CTG GAC CCC
GCC TCC-3'

FA: TTT CAT AGA ATT
TCA TCT TAC ACG TGA
GTC TGT TTA GGG CAA
TAC ACC TA

RC: TGG CTT CTT GGA
GCT TAA CCT CTG ACC
CTC CAC TTA GTC ACT
GTG CAG CAG

RG: AAC CTA GTG ATC
ACT GGG TTA TAA CAG
TGC CAG GTA TCA TGT
CCT CAT GT

FP. GAC CCT TCT GCT
TTA GTC TAC ACA GTG
CAA AGA AAC AAA TGT
CAC CT

RP: TTA CTT AAC TTC
CAA GGC TGT CAA CAG
GAT GAT CAA ATG TGC
ATA AAA AAA TCA

RA: TCC TGT AAG TCC
CCT AGC ACA CTC CTT
ATT ATG TCC TAT TGG
CCA GAT CTG GAT

FT: AGT GTC ATC CAT
ATT TTA GAG ATT TAG
AAA CTG AGA CTT GTA
GGT AAATCG T

RT: TGG CTT CTT GGA
GCT TAA CCT CTG ACC
CTC CAC TTA GTC ACT
GTG CAG

RP: TCC TGG GTT CAA
GCG ATT CTG CCT CAG
CCT TCC GGG TAG CTG
GGA TTA CAA

1.2.6 K3l A Bl oL #8795 1 pL PR
MY pl W@ S S, 94 C A2 3 min 5. 7F
ABI3500( [E ABD - #EA7 B 404 Ikl T . Bdh &
GeneMapper 4. 0 Z 4403 , F £ & Genebank Blast
Fb X, AT B e e L A

1.3 Zrifsehbs SR A SPSS19. 0 ik 1741t 2
GRS BRI EGR R . AR SCE E St N AAE R
AR ARV Z R AR " AT BRI R AT 6
FTO A 1) 3 4 SNP {if & rs9939609. rs1421085,
rs8057044 43 JI AT o7 K 50 5 UF & A AF A Hardy-
Weinberg -1, DL P<C0. 05 %R 2% 5% HA 4 it %
B

2 & P

2.1 JERE ABER R R i — ] AT
[ 15 i HB G 16 S E o TR oA ) ok A e 2 N B AT
RS REE RN . 52 FIIE R A HE b, 42 B b s 1
T3 2 N B 22 B A0 4K Sy < T AR A R R R 3 B
T PG REL R L AR Y L BH R P AR AR RS
P JFM.PBF 71, 5 B Hp B2 5E 1€ 22 18] 25 5% o 5 i
HE X (P>0.05), He e 4B py o fE ik & B3
T A2 A5 R 5« B AR A+ 1 AR BEL 5 B 1 B+ A
T BH 5 JFE AR A + B R, Lk 2,

2.2 Hardy-Weinberg V- B W) & B B 4nk 3
JIi 7R 519939609 37 1 1 5 7 3k P K Jik PR 78 4 A A8 %
HRAL (" =4. 349, P=0. 077) FIIE L4 (5" = 3. 121,
P=0. 140 £F 45 5 il JR AR 4% P . rs1421085 i s AY
S KR DR B e IR B 43 A AE XS B (yF = 4. 134, P=
0. 088) FALRELL (* =2. 619, P =0. 120) £f {5 W4 it i
AR . rs8057044 o o5 114 55 o7 J IR S 5k IR 704 43 A
TEXTIR AL (4 = 1. 989, P = 0. 746) FIHE B4 (5 =
0. 186, P=0. 671) £ Wy it i {11 4% °F- iy . 16 B A

FEAS 119 5 DR RO A 5 AL B0 B 5 X R B A

HERARERYE
*®2 BEABPEARSBER

"L R BMI FM PBF
5 5 53 7 : ‘

(%) (%) (kg/m>) (ko) (%)
FFAR A0 B (1) 18  34.6  42.44  32.33  32.37  33.8
Gt R 36 BHL 7R (2) 13 25.0  46.34 34.83 33.87  32.8
B R FE A (3) 11 21.2  44.38 31.09 31.54 32.45
JIE 5 Y 2 (4) 11.5  50.34 32.22  29.97 30.12
[ 2 P TR (5) 7.7 53.35 35.12  30.99  32.34

e 243
PFAIER 145

T — RN TR

6
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AR 143 7 13.5 — — — —
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®3  FTOEMH 34 SNP = # Hardy-
Weinberg 3 {87 #4 16

BURIR  SCPRik MAFY P

BN Z 251 SNP {358

159939609

X BRLL (n=148) TT  36.0 37
AT 111 10 15.3  4.349 0.077
AA 0.9 1

AERELH (n=52) TT  39.0 43
AT 119 5 151 3.121 0.140
AA 11 4

rs1421085

X} BRAL (n=48) TT 335 32
CT 121 13 16.7 4.134 0.088
cC 2.4 3

B (n=52) TT  36.2 37
CT 131 10 8.1 2619 0.120
ccoa7 5

1s8057044
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HRZ 35 SNP i BPIR SEPRIR MAFY 57 P

X} B (n=148) GG 25.6 24
AG 181 20 8.4 1.989 0.746
AA 43 4

NEELL (n=52) GG 217 26
AG  19.6 19 3.1 0.18 0.671
AA AT 7

2.3 XPHRAL 5L A S AL R A AT
rs9939609(A/THOFF7E 3 Fh Al BE (Y & AU R . AA 2l
T/AT 226 F/TT di & F. 48 FIX 4, TT,
AT, AA [ 335 5 2 4 B 2k 77. 08% . 20. 83% .
2.08% ;A JL P4 R Ky 18, 96 % . T KL PR 1y 451 %y
81.03% ., S2 BIEREAL H, TT AT AA 1Y 353k 45 K
Sl R 82.69%.9. 61%.7. 69% s A HH B H R N
15.78% T FEPR B4R Ny 84. 21 %, J PR Y % 46 fvr ik
R RS v . 2R L5t % 8 X (P=
1.230.1.330),

BEXF rs1421085 (C/T) {7 46 3 Fh 7l BE 119 5L [ 5
Bi.CC a4 F/CT 44 F/TT 44 T. 48 fixf a4
1, TT.CT.CC 1% 53545 2845 71 2k 66. 66%.27.08%
6.25% ; C 3 K A9 45 3 oy 22. 4190, T 3 5 1 45 2% Ny
77.58% . 52 BIAERELLT, TT AT (AA By 33555 % 5y
B 7101520, 19. 2306, 9. 61005 A kI i1 4 R
29.85% T B HYH RN 70. 15% . 28 * KB/ #r »
C HH J CCHCT FHe R AL 4y A 451 % 5 F X BT, Wi 41
0] 22 A Gil2A 5 L (P=0.042.0.046),

BEX rs8057044 CA/G) {4 3 Fi Al fig iy J& A 7Y
Rl AA 4G F/AG 246 /GG 4i & 7. 48 fiil xf i
A, GG AG. AA ) 2 35 M % 4 il o~ 83. 332,
8.33%.8.33% ; A FEF MR N 15. 38% .G FEH 1
BR Ky 84.62% . 52 BIEREAL . GG AGAA 3
KB ZEAY R R 50, 00% .36, 53% .13, 46 % A FEH B
WA N 36.62% .G F DT RN 63.38% . & o K
IS0, A B K AA+ AG B[R B 23 A 4 4 5 T
WA P2 R) 22 R A Gi it 2 B L (P=0. 023,0. 018),
W4,

®4  BEEASHMECEEFRELK(%)]

20 51 A AT B TR B R TR

rs9939609 A T TT AT AA
X HEA (n=148) 11(18.96) 47(81.03) 37(77.08) 10€20. 83) 1(2.08)
AERELH (n=52) 9(15.78) 48(84.21) 43(82.69) 5(9.61) 4(7.69)

¥ 6.482 7.433

P 1. 230 1.330

rs1421085 C T TT CT cc
XF B4 (n=48) 13(22.41) 45(77.58) 35(66. 66) 10(27.08) 3(6.25)
RO 4H (n=52) 20(29. 85) 47(70.15) 32(71.15) 15(19. 23) 5(9.61)

e 5. 349 6. 124

P 0. 042 0. 046

rs8057044 A G GG AG AA
X2 (n=48) 8(15.38) 44(84.62) 40(83.33) 4(8.33) 4(8.33)
B RELL (n=52) 26(36.62) 45(63. 38) 26(50. 00) 19(36.53) 7(13.46)

e 8. 463 7.461

P 0.023 0.018

#5 SNPlAEEBEREFEERHSTE () KR G rs9939609 ., rs1421085, rs8057044

rs9939609 rs1421085 rs8057044
5 H
TT AT AA TT CT CC GG AG AA

AR 15 2 1 15 2 1 10 7 1
MR 10 2 1 2 8 3 0 2 1
HHREA 9 1 1 6 4 1 6 4 1
JEw R 6 0 0 5 1 0 0 3 3
FHEE AR 3 0 1 4 0 0 0 3 1
Bt 43 5 4 32 15 5 26 19 7

2.4 HPENERAEMS FTO FEP SNP A 5 %8 242 [[] (1)

R AE o e T B RE RO 3 AN S0 AT DL R B,
rs9939609 fy A Kk [K] Bl 5 A% 5 IR 75 Bk 9L P A 780 v R
G3 A AN AE A Y R A Ay A, R T B S A )
rs1421085 1) C B [H BP9 A8 BE PN 5 Hhml I, 78
HE P BEL A p K i 4 A, CT JE B A 5 61, 53%, CC Bk
AL 23,0850, Ik Ah CC 35 PR AL 7E % B PR R 764 A B
BRI SR UL AR A, rs8057044 fY A JE IR B 5 A8 KL
DR 7E 9 R R R R A . AG R 5000, AA
FED RS 509 5 A DR R RE A6 B R o4 AR op K o
i AG B ALY 75%  AA BB 25%, 1A GG
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