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Abstract: The relationship between Fas apoptosis inhibitory molecule FAIM 1 and
simple obesity was studied by using the blood of obese patients and the model of
obese rats to provide the new experimental basis for revealing the molecular
mechanism of obesity and the diagnosis and treatment for obesity. The correlation
between FAIM 1 expression and simple obesity was determined through testing the
expression of FAIM 1 protein in white blood cells for 17 cases of normal individuals
and 40 cases of obese patients. To further reveal the relationship between FAIM1 and
the occurrence and development of simple obesity, the model of obese rats was
established by using high-fat diet, and the body weight and blood glucose levels of
obese and control rats were measured. The successfully constructed obese model rats
and normal rats were fasted for 12 hours. Blood taken from heart were used to
measure the change of total cholesterol (TC), triglyceride (TG), high density
lipoprotein-cholesterol (HDL-C) and low density lipoprotein-cholesterol (LDL-C)
after anesthetizing animals. The epididymal fat pad and perirenal fat weights of obese
rats and control rats were analyzed. The expression changes of FAIM 1 and insulin
receptor beta (IR B) protein were detected by Western-blot. The results showed the
expression of FAIM1 protein in white blood cells of patients with simple obesity was

reduced by 36.4% compared with normal control. Compared with the normal control
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rats, the serum levels of TC, TG and LDL-C in the obese model group were
respectively increased by 37.1%, 25.6% and 39.1%, while HDL-C was reduced by
33.3%. The epididymal fat pad and perirenal fat weights of the obese model rats were
respectively 1.85- and 2.24-fold of that in the normal control rats. Compared with the
control group, the expression of FAIM 1 and IR B in the liver of obese rats were
decreased by 45.9% and 32.6%, respectively, which was consistent with the results of
clinical blood samples. The study displayed that the expression of FAIM 1 is
significantly nagtively correlated with simple obesity, and FAIM 1 may be a new

target for diagnosis and treatment for simple obesity.
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SRR /N R AR B AV SR RERTIR DT I, BIAPHER T FAIM 1 R B RS 55 3l
PEFIRE AT B AR IS, DDA AT FAIM 1 BRI 5 s ali v R 1 K
Ay RIBMIDRER, AT TR FH I A B 2 1 U P 25 35 11 &0 J . 4 S N T AR R
FEJREZN PSR IR N 5T FAIM 1 JHE 5045 508 % G 2 A FE Rk 22 010, A
173 7 AR A AR (R 23 F AL LA 2 2 Wy Y87 SR BT 1 S0 Bt
1 #5750
1.1 sEEbR

PR R B SR AN IR AR (B R R E M B 58— R k) HEME SD
KRR CHig e LR sh A R A D stk (RsREs SRR AR BR A RD:
& RNA F2HGRGR & (6E Omega 2 w]); W& (H A Takara A F));
B-actin PT1& (3£ Cell Signaling Technology /A &) ); FAIMI $ifk (3£ E Abcam
AT [ ZESZ4KB (Insulin Receptor B, IR B) Hifk (3£[H Abcam A #]); PVDF
fE (ffE Merck Millipore A #]); BCA A E &R & (£E Thermo A F]);
g% BN R SR A & (3€E Thermo A ); SYBR (HA Takara A#]); &
ISR RIPA ( BIGEE R RAEMBARAR AT, HABI A E 514 519G
Ji R AR DR A ) 8 ) 56 Ao

1.2 FENHERE

B AR B O HL( 35 [E Thermo Fisher Scientific A7) MEBR R HA
Toyo A Fl); BEtn{X (3E[E Bio-Rad A7) ); RCP {X(#&[E Eppendorf A7l); HLIK
A4 (%[ Bio-Rad AF]); RS (£ Bio-Rad A7)); KRG RS (£
[ Bio-Rad A #]).

1.3 5 ¥
1.3.1 IR MLYBURE AR B 20 #

MR _FUSCEE 40 Bl o pE AR RE B (B 23 4, Lotk 17 ], 4F# 18-40
%, BMI 28-48.1, T s) K& 17 BlIEHE & (S 8 B, L&t 9 %, F# 18-35
%, BMI 19-23.8, JoFi 5D HIMLVBREAS o R IR A 2040 o 2 A 8 0o B 25
JIE & (1) DEPC /K fF VA0 ITE , NS & 13RI B2 eI 7). (PMSF)
MR, DUEHF MM, R Western-blot J7 2Rl AL 28 &5 A IEH
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1.3.2 JERER R MR
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Table 1 Composition and unit calorie of control and high fat feeds

ot L) i e ARk
iz 10% 60%
E 4=l 15% 15%
KA 75% 25%
BHE 3.8 kcal/g 5.5 kcal/g

1.3.3 JERE SD KRR S EHX R RS B 2R 200 'E A R & FAIM
1 5 IR pRIEKFHP € 5 53
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WA BRI S, ORIy B, ##E 20 408k, 3000r/min B0 5 73 8h 4 55 1
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AR 25 R fig 8 (- MHE B (LDL-C). RIE 4 55 H B 52 AR i 8. B R g s A A A
ARG, JRAREET, PSIRITE. BRENFRE, HIEE T WA RT.
MR B A, SRR EX 20mg, fFBE 2% BE R, I 150-200 pL A4 (PMSF
WRE R 1mM), SIANFE 213, UK#E 30 min. 4 °C, 10000 g 250> 15min, HX b
E. K BCA B TEAEE. A 5x Loading Buffer Fl1p-37i3& 2 BEHE47 il £ .
S5 SDS-PAGE, B AR R/NKE A BT 8. 985 A %2 PVDF i,
RN LA 5%k A 2 h, AN FAIM 1 HUiRRT IR phifk. =il E 2
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h, TBST ¥E% 3 K, &R 8 min, MIABMRIT EAL AR ICH 1gG, EiRIFE 1
h, TBST % 3 ¥, K 5Smin, FIFA ECL AFIGBOLE AN, LR
SD K AR 5 IEH AR BT ZHZ% FAIM 1 5 IR B RIE % 5.
1. 4 Gitt 2 Ab
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2.1 s PR LR AR 19 3

PAIEH #AE ot HR, AR R I 4 FAIM | RizERE TR (K1
ADo 0 17 BIIE 35 F 40 4 AL ML 140 ¥ FAIML 1 RI8 B 3T Se 070 i K
L, PAIERF A I, B R R 4 FAIM 1 3Rk &P b 36.4%

(F 1B). FAIM | RIAESIEFEE (BMD MM ER, FAIM 1 Rik

HHIEEE (BMD 22 FMEFAMEK (R=-0.833) (K 10).
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Control  Obesity W . .
=] L]
? -
FAIM1 | s . 20kDa £ § '0] =it
4 E i a3t 0,
B-actin 4skDa =
" — = Control Obesity

@

0.5+

FAIMT Expression
{of control)

Q EID -llﬁ 'E»IU
BMI{kg/m®)
| EEESREEEEMZREMEBN FAIM 1 RIXZELEE RS BMI {9 X M4
(A) Western-blot &1l FAIM 1 ZERAEIEEE SEMEEMABHEBAIRIL; (B) 17 4]
IEEEF 40 FIAEREE MR B4 FAIM 1 EEKREXENSITHH; (C) FAM 1 ERERIES
BMI fIFE M SHT, **P<0.01, E#EESHEREEELLL.
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Fig.1 Comparison of FAIM1 expression levels in leukocytes between the normal
individuals and obese patients and the relation of FAIM 1 and BMI. (A) Assay of
FAIM 1 protein expression in white blood cells of the normal individuals and obese
patients by Western-blot. (B) Statistical analysis of FAIM 1 protein expression in

white blood cells for 17 cases of normal individuals and 40 cases of obese patients.
(C) Correlation analysis of FAIM 1 protein expression and BMI. **P< 0.01, normall
individuals versus obese patients

2.2 fERE SD KRR FH 8

6 JE A I SD K BRI FH v R TRk PR 7, D 0T R ZEL D) PR 52 () 5 R A e i
SRR 10 FJE, SIEHE I ARL, AR R4 oK BR 2 IR I 0 A 44 =5 9 1) 38
11.7%F1 26.5% (£ 2), KAENRFRIEFER] SD K FAE B AR 2 %I .

*® 2 IEBANSREREIEARIERKRTE MEMARER LR
Table 2 Comparison of fasting blood glucose and body weight between the
normal and high-fat diet-fed obese rats (M£S.E.M.) n=12

o 1 20 AR ZH
7 W I BE (mmol/L) 4.88+0.65 5.45+0.42"
R (g) 546.23+24.76 690.79+15.48*

P <0.01, mlRERHEIRAIAERE SD KRR 5 1E %0 BB ELAL

2.3 IEHAFAEREA KK R LAR Z 7547

R 3 fn, SIEW X SD K RAAAAL, mflE TR EIRALME SD KB
1% TC. TG A1 LDL-C 457+ 5 37.1%- 25.6%#1 39.1%, i HDL-C M &3 %
K 33.3%. SEEE R BIR, miRTARRIRICH: SD KRR A MLl 5 H9] B 5 7, TC.
TG 1 LDL-C 5% Jt &1, i HDL-C I 58 0 38 1 A
% 3 B IRIE SR AR SD AR S EFE X AR MEH TC. TG, HDL-C f LDL-C Lt

Table 3 Comparison of TC, TG, HDL-C and LDL-C between the normal and
high-fat diet-fed obese SD rats (M+S.E.M.)

Mg X HE 2 HEJHE2H
TC(mmol/L) 1.32+0.28 1.81+0.13%*
TG(mmol/L) 1.25+0.11 1.57+0.09%*

HDL-C(mmol/L) 0.36+0.15 0.24:£0.05%*
LDL-C (mmol/L) 0.23+0.07 0.32£0.06%*

*%P<0.01, EARFRIMEIRAIERE SD KB 5 1E & % 8 B EL AR

2.4 FAETTRIRSR AL SD KRS IER RATH 20BN AN ERE R
i
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5 IEH LG, R ZEL 0 K SR B =2 i iy 288 2 A ol O S S B, Y
SE IR AR B 2 D9 IR R 1.85 %, 5 A IR D B B I S TR B 2.24 1%
(R 4). LIS REY . HIEFEXIEAAL, sEWRPRTRIER SD KR i) 32 2
DY I s B S B, EPREARRAE 525
& 4 BEETARIRAMAER SO KRS IEENRBRMNMZEHENE BRINEELE

Table 4 Comparison of the weight of the epididymal fat pad and perirenal fat
between the normal and high-fat diet-fed obese SD rats (M*S.E.M.)

St 20 I Ji2H.
B2 (g 12.12+1.09 22.39+2.12™
BT (g 3.79+1.51 8.48+0.46"*

P <0.01, mlRTEREIEAIAERE SD KR 5 15 W0 BB ELEL

2.5 FARTARIMBIRAERE SD KRS IEH B FAIM 1 5 IR pRIRER T
HIEW A, BERE PR BT AEH FAIM 1 AT IR BRIA & 437 T % 45.9%
M32.6% (E2A. 2B). KIS RERM, NEREA KR BHIEH AMY FAIM 1
(I ah 2 kb, T HLIBE i 22 18 B A0 BE AR AH DG 1Y IR BIAIERIA B o>,
IX 28 55 e B ACHHAE DG I OSBRIk Rl BRI T B 1A 2 T IR R AR S R
J&.
A B

Control Obesity 1.5

2 [ Control
= G
FATM1 | M- s | 2(kDa 7 10 Bl Obesity
RE SN S OSkDa ¢ |
aciin WA s, %

FAIM1 IR B

2 SRETARIRFRIERE SD KRS EBRAFHALF FAIM 1 F1 IR PERRIEELR (A)
Western-blot 1l FAIM 1 % IR BEBEM SD KR SIEERFAHRPHRRIE; (B)XF(A)
FAIM T X IR BEBMIMEXFRIESHT. ** P <0.01, SgREIRFAMAER SD KR EEEX
BRER EEER.

Fig.2 Comparison of FAIM 1 and IR B expression of in liver fissue between the
normal and high-fat diet-fed obese SD rats. (A) Assay of FAIM 1 and IR B protein
expression in liver tissue of the normal and high-fat diet-fed obese SD rats by
Western-blot. (B) Relative expression assay for FAIM 1 and IR B protein expression
in (A). *P< 0.01, normal SD rats versus high-fat diet-fed obese SD rats.
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3. Wik

FAIM 1 H 3@ 5 Fas 324K 1) B HAH BAEFH LR IS £ E XIAP(—Fhg &%
R A R AR PUE TC R ED AP RN A F FasL 1 TNFaif 5
M. FAIM 1 AE R — MR L DIRE TR 8 1, LR AW R I e Rk
SH SRRSO R REY)EM, HETOCT FAIM 1 A S5 R R R A
O o T AR SR ZH K [ A AR T T OO FAIM 1 B 3TE 7 55 IR K
AL RBEYIMSE, FE/NRSEI T FAIM 1 R SEVE R, #Em S5k
I, FAIM 1 B IEH FRIAKF 0 TS R IE RS 51 SR A aishe), X
PR, FAIM 1 2ReERUHPHE 10— AN BB E T A DR A AR R R
IIE 5 38 B4 I 2 20 R N T 3R 1 R PR B A B SRy S i Ak, 3 — 5 A6
ik A PEIE S FAIM 1 SRR RIA R R, LIngi R R R, FAIM 1 EHEN
FIBRER GBI R AR B R I IEAROCHE, e S F4i e FAIM 1 221
(2B T B PR A2 B IR TR R IR A AL SD K B AY s, o aiE S L
HZ FAIM 1 RIEKTFRERAC, RN, RS RESEBR P MRE S5
O3 IR B F ST ARPIN AR A R K, SR 0 LE AR DG 2
BRI RGESHS, N T2/ 2RI, AKT R4RKS R
RS MR M AR AP AT 0 TR T, AKT 06 f5 ol @ i s R e
il R A BB 3B(GSK3P), FHIE T GSK3BXTB-catenin [ ER AL AZ 24k B4 MR
YER], Wl — Rk S pA I i G 58, [ I TR kA M iR i2 2R 1 (GLUT)
(R IR AR AT, AT R 3R AN AL HE W R A4, 175 FAIM 1 AT /3 AKT [193%
), X FEIR FAIM 1 AMYAECRY 128 A 40 52 Fas /S0 0 CoHig o6
A FHUO), BE E L& FAIM 1 25 A W IEH RIE AP TS R G 57 FIE%M
SEREME R T, FAIM 1 25 A RFRIAHR AT BE 2 1 5 325 51% T AT K &
HPUEZE K, FAIM 1 85 A BRI 10 1 715 T RE 2R 1 T 3 SR & At
L. B, KT FAIM 1 Z 5B 3G T8 5 7O & HLAE R 2 A3
AT R A AR AT TR RN 0 . ASHIF FUE I N AR R AR F7 B WA L 4]
HAIE T FAIM 1 R85 A PERE R AR A S, 7R T FAIM | BRI HIRIA
R PT RE AL 15 R B AL IR AT JE (R OGS DR 36, 3t m] e oAy B A 1 AR JRE (¥ 12 W AR T
FRALHTHE
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