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Abstract

Background and Objective: Rev-erba is one of the nuclear receptor superfamily with heme as its phy-
siologic ligand. Studies reveal that Rev-erba regulates circadian clock, glucolipid metabolism, in-
flammatory reaction, etc. Therefore, Rev-erba has a great impact on the occurrence and develop-
ment of various metabolic diseases and inflammatory diseases. Based on the change of expression
of Rev-erbe in adipose tissue of rats, this study will combine with clinical to research expression
change of Rev-erba in intraperitoneal adipose tissue of patients with type 2 diabetes, so as to further
explore and prove the influence of Rev-erba on the occurrence and development of type 2 diabetes.
Methods: Subjects were divided into 3 groups: control group (non-overweight/obese non-type 2 di-
abetes), overweight/obese group (non-type 2 diabetes with BMI = 25 kg/m?) and type 2 diabetes
group. Recording and measuring the three groups of subjects of human learning parameters and
biochemical indexes, including gender, age, body mass index (BMI), neck circumference (NC), waist
circumference (WC), hip circumference (HC), waist-hip ratio (WHR), alanine aminotransferase (ALT),
aspartate aminotransferase (ASL), creatinine (SCr), high-density lipoprotein cholesterol (HDL-C),
low-density lipoprotein cholesterol (LDL-C), and triglyceride (TG). The mRNA and protein expression
levels of Rev-erbe in the intraperitoneal adipose tissue were detected by real-time quantitative PCR
(RT-PCR) and Western blot, and ANOVA statistical method was used to analyze the differences in ex-
pression levels of Rev-erbe in the three groups. Results: 1) Comparison of the general conditions
of the subjects in the control group, the overweight/obese group and the type 2 diabetes group.
There was no significant difference in gender, age, ALT, ASL, SCr, HDL-C, LDL-C and TG among the
three groups. In the three groups, the FPG of the type 2 diabetes group was significantly higher than
that in the overweight/obese group and in the control group (p < 0.05). There was no statistical dif-
ference between the control group and the overweight/obese group. BMI, NC, WC, and WHR were
significantly higher in the overweight/obese group than the other two groups (p < 0.05). Though HC
is higher in the overweight/obese group than the control group (p < 0.05), there was no significant
difference between the overweight/obese group and the type 2 diabetes group. There was no statis-
tically significant difference in BMI, NC, WC, HC and WHR between the type 2 diabetes group and
the control group. 2) Comparison results of mRNA transcription level and protein expression level of
Rev-erba in the intraperitoneal adipose tissue of subjects in the control group, the overweight/obese
group and the type 2 diabetes group. The mRNA transcription level of Rev-erba in the intraperito-
neal adipose tissue of the type 2 diabetes group was higher than the control group (p < 0.05), and
the protein expression level of Rev-erba was highest in the type 2 diabetes group (p < 0.01). How-
ever, there was no statistically significant difference in mRNA transcription and protein levels be-
tween the control group and the overweight/obese group, or between the overweight/obese group
and the type 2 diabetes group. Conclusion: Rev-erba is highly expressed in the intraperitoneal adi-
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pose tissue of the type 2 diabetes group, which suggests that Rev-erba may be associated with the
occurrence and development of type 2 diabetes.
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1. 7

B PRI A& — i 1 22995 5] 51 2 1 DA P o U D Re AR AR e e s, e T 4%, LR BRI R TR AL
B A WA M. B RTA LIS 35 0w U S5 R 2 A AN 7T R B 350l S A
FAERBRE . KHAMAEACH 5 . SRS A SRR M. . B, M. s2S2HRE R MN
W, FEE MR R R R R R, e N MR B R At A R /2] [3] [4] [5].

5 1] B b R 975 Bk 24 (International Diabetes Federation, IDF)4iit[6], % 2030 4F, 4=t Fim A 2 B
PRI NECK G 28 5.52 12, FOR IR PR B s AT TS, PERANER. S, RPN
21T 2011 SFSE T T[7], % 2030 4, AEKBE IR EE NECKE I 2 4.39 12, H 80%LL L F MK, H
S NE FNBE . BEERIR IR R, T 40 4Rk, WEEREZFMEERE. BREZER EF.
N ZERAL LR AR S T 2GZ T G 7 Ak, 3R EDRE PR 1) S0 et R PR g a3, R giit[6], HarIkE
W PRI B R CLBR R 28 — . 2010 4F, Yang Z[8]AE Bon, FRIE KA ANNEIRR B HFCIX 9.7%,
T W R 9 T A6 28 =ik 15.5%,  # DAHES, 3R B e A BE R B8 & H ik 9240 73, T B R i3 A
HH O FIL 1.482 14, IR T™IN O 48 A 3 I 321 o0 S B ) L, v 5 1) 58 A 2803 it T BT % A 2 b

I s L 36 FH 5 A 220 WHO BB PR & 223 Do 8 tH IR0 RO 70 B AR AE(1990) B3 45 = 1 ZR W PR
(PN R M) 2 BUBEIRME . HARRR RS RINE JR (R 5 B AR TR )L R BRI . TR B AR R
FEDRBREA . BRSNS WA . N IR 2B 2 S T B PR« JBRGs . ANES LI o A S M
PRI~ FHo Al 508 R A G B AL SR G AE) . IR ORI IR T s Horb 2 BUBE PR W 2 e, 18 90%~95%, 1]
SEEE IR WA, B, R E R R R BTG RGO R AR AR 2,
REEIRITRMIEZ, FEREEERR 5. I B LA e G BEPRW UL R K M 38 . K
PRIGAPEIRAL BB R SEATI AN R A, R B I 1) 72 0 8 PR B A4 TR S R IR AL ER) V8 97 i i e Ay
HIEL,

Rev-erba 2% A 32 AR SR 0 — 5, 1 Lazar 25[9]F 1989 4E & k£ K 5l 2 448 41 il (GH3 48
M)A KRB, HILREEN T 17921.1, £ 7.9 kb, M40 (heme) & i A BV BL A

KEW TR R[10], Rev-erba fENLIAZ FH LT NIA R, HAQGHER M X . . J5
Wi BERML. O, KNGS EFE, H[11] [12] [13] [14] M AT A T . RERSACS . 20E [
JREDfE . ARARTIRE . NEDTAM A0S, NI SHEPR . ARBERG AR Bk ok FE A A S5 A 1
MR EREMIG. EYBIZ0I R BMALL fl CLOCK #2& Rev-erba [ ELIZ4EFE [N, ] L i Rev-erba ff
Fik: HAT Rev-erba 5k ARACHIAHSS M 7R 2, Laitinen 25[15]5 & B Rev-erba AN AT I fig AR

][l
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U, T S T DT A0 R Ak, S A IS TE A O SE AR s TR D A A B I B R R ) —
FR% AR, AL IRAZ N 52K o TR AR 1T 5 Rev-erba J& 31 X ] RevDR-2 J7 5145 7 M 45 &
i Rev-erba HIFRIE, BEIMAERE 3T3-L1 if g I 40 f 1) sl i 10 40 B Al 234k T ok S8 [ 167 72 R IR
Rev-erbo 5K BRBE PRI IR 42 R FERT REAFAEA O ME . LA Ao SRS, BB WE PR RE A3, B R
I K BB (GK K BR) B T4 23 Rev-erba It mRNA # 5 /K 31 e 85 11 3k /K P 2555 1E & Wistar & fL s
H Rev-erba HIFEEFEWHIFER, (H4F GK KBAT RYGB T ARM K RS %5,
Rev-erba {53 RIS T A A AL E . ARt — P W7 Rev-erba S58E FRI ARG, AR RURE 45 S IR PR,
Wt 2 B PR 83 I s P G D7 41 23 Rev-erba IERIA AR AL, @ T #R % HIE 5L Rev-erba %f 2 BUBE R Ik
KA R IR0 .

2. HRIFNTTIE

=\ SERR MR TTVE

IEHY 2017 4 9 H & 2017 4F 12 HAEFRBE (M K7 I 8 R e ) 3 AR RME B A7 18 M 10 28 58 £ 101 R 1) &
% 30 5, Ferboxt B IR B/ AR 2 BURE BRI 10 5, #BE/AERELL(BMI > 25 kg/m? [13E 2 BB R #)
10 fil, 2 AUBEIRIGZH 10 . R & HZ IR E W EARME B IAH KRR =B R, AEEN. Fi(D).
BrE(m). 7RE (kg). FEFE (cm). B (cm). il (cm). MK mmHg). & R EE(UIL). BEHEEBUIL).
WUEF(umol/L) fLkE(mmol/L). [FIRT, 57 ASLI0 B 52 i3 2 & Jis [ = 4

1) Nikbrite

O 1etEIBEERIZMPRAE[17]: Sl B A A LImPKWEY) a2, HPERENE . N BT alh 450
JHDiRets B 7E A UL b, B DR A IR

@ WEIRFL bR HE[18]: K E Br b A 0t 5 AR 4 WHO BB IR & K 2 1 2 (1999) $2 Hiff1i2
W RN 53 S bR AE 5

@ HHEMEFZWARAE: R Th LR 228 PR 577 23 (CDS, 2004) I MS 2 Wisitk .

2) TEkRbrdE

O i = W RSP B A T BURE S N 20 IR 22 ) s

@ B FFRE R AN RE , QbE R R R B = UE BB 28 A DA B O i B 5 B A% O R

@ Fi# <18 HH>65 %,

=N SERIJTE

1) HZHEEL

TARARIE HZ AT BN EERITHL, TIKEN R, HIRERT-80°CIkMErfrH 2 M.

2) RT-PCR (Real-Time PCR)

@ & RNA FI3E

F Trizol 55 (Invitrogen) 2 B 7 21 215 RNA.

@ cDNA &k

FH Thermo ¥ First Strand cDNA Synthesi [ % 5% 1% 771 #EAT 100 56 5%

(® Real-time PCR

F Thermo ) DyNAmo Flash SYBR Green qPCR &7 &b 474 il AR X s s A il o

3) Western blot

O HAEHF

@ EEWKRENE
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4) Geik itk

i) Excel WAEGTTHEE, BARRIEIR ST 70 Hr i SPSS 16.0 Siit B sg . NI SR R Ty % 70 #r
(ANOVA) Je K7k Bt AT BB E#, p<0.05, ZRA SR o

3. &R

. XTHRZL. GBI/ 2 BOBE IR = AR R I
1) =ZHZREMER . W M ALT. ASL. SCr. HDL-C. LDL-C. TG 523 &k & fabrnt b To i i 4t

R ZESR, Wk 1w,

2) = FPG XL, 2 HUHE PR 2H W S i T o0 B AH K G SRR 2R (p < 0.05); X HRAH

HEREHEXS L R GEit 225, Wk 1 PR,

3) =41k # BMI. NC. WC. WHR X tb, #E/AERA I B T HAh B 4 (p < 0.05); A8 /AL
HC &= T84 (p < 0.05), H5 2 BB LI R 4eit2¢ 2 57, 2 U RG 415214 BMI.

NC. WC. HC. WHR 5% IRAXT L TLH B Rt ZE R

Table 1. Comparison of basic parameters and biochemical indexes of subjects in the three groups

# 1 ZHZREAGERS YR ENFIERAELR

SNt X HEZH R E A 2 B PRI
PA(FI) 10 (4/6) 10 (4/6) 10 (3/7)
R (X) 54+9 55+ 12 55 + 24
BMI (kg/m?) 22.93+1.43 27.28 +1.647% 24.42 +2.67
NC (cm) 35.25 +2.82 38.25 +2.49"# 34.13 +3.14
WC (cm) 83.13 +7.06 94.63 +7.637 85.56 + 7.9
HC (cm) 90.19 + 6.19 97.38+4.72" 93.69 + 6.66
WHR 0.92 +0.07 0.98 +0.06™ 0.91+0.03
TG (mmol/L) 1.66 +0.53 1.25 +0.555 2.65+1.94
HDL-C (mmol/L) 1.12 £0.14 0.85 +0.25 0.21+0.3
LDL-C (mmol/L) 2.65+0.58 2.15+0.60 2.69+0.14
ALT (U/L) 50.50 + 27.59 40.25 +13.18 28.63 +23.93
AST (U/L) 32,50 + 15.76 26.38 +8.84 22.00+9.91
SCr (umol/L) 61.38 + 6.59 61.38 +8.31 51.15 + 18.90
FPG (mmol/L) 5.51+1.31 5.59 + 1.42* 8.38+2.84"
F: p<005, "p<0.01, p<0.05, *p<0.01, HAFKIERELL 2 FURE R AN Hg R
.+ Rev-erbo 7EXFHEZH . /M 2 B8 PRI 2H — 41 32138 G 1 A T D7 2L 2R 7 mRINA B 55K -1

T 5L E B PCR (RT-PCR) 7 Al A Xy WA 2H e s/ A 2H S 2 TR PR s 20 = 2H 52 13 s WA i I
HZd Rev-erba ] mRNA #3%/KF. 450 EIR, 2 BUMRIF 4L Rev-erba ] mRNA &35 /K F- B 5 5 7 %
HEZH (p < 0.05), T HEZHATHE S/ 4 2 ], DL RGGEE B /AR E A S 2 R0 R 4. 2 1] Rev-erba [] mRNA
HRAKFEHESIMEER, FERE L,
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Figure 1. Quantitative analysis of mMRNA transcription level of Rev-erba in intraperitongal adipose* *tissue of

subjects in normal control group, overweight/obese group and type 2 diabetes group ('p <0.05, p <0.01)
[ 1. Rev-erba ZEIEEXTER4H . BE/ABAFLE . 2 BB =LA Z IR B IRE AN ARRALEL F 89 mRNA
HRKEEENH(p<0.05 "p<0.01)

—. Rev-erbe TEXTHRZA . HEE/NEREL . 2 RO PRI 4 — 20 5238 R P i 0 4L b (1) B 1 3R /K

AT Western blot BEA 53 F6T 6 REZH L b =/ A Ak 2H 2 2 RO FRos 2H = 20 52 43 JEE s P g s 4L 43
HF Rev-erba (18 AR EACEHATRM, FF4 p-actin ArvEAL )G 4870 M1 Rev-erba {E :éﬂxﬁ%‘ﬂﬁﬂ'ﬁ?\]ﬁa
i LR (B A RIB K, dE RN, 2 U PRI AL RE I N P 7 414 Rev-erba 18R (R IA KT I

TXHEAL(p < 0.01), Mot REALAE /LR 18], DLRGRE LA S 2 O PR 412 1] Rev-erba B‘J%
HRIEAKF I RG22 57 (p > 0.05), W 2 ffius.

xR JEREA 2P PRI A

Rev-erbor | g - ‘“
L] -

B-actin - - - -. . -

6.0 ¢
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Figure 2. Quantitative analysis of protein expression level of Rev-erba in intraperitone*al adipose*Eissue of
subjects in normal control group, overweight/obese group and type 2 diabetes group ('p < 0.05, p <0.01)
[ 2. Rev-erba FEIEEXTER4H . #BE/BEAFAE 2 BUREFRRE = AF IR EFRENIEARPMERRIL
KEEESH(p<0.05 “p<0.01)

relative mRNA 1¢ve1
Rev-erba/B-actin
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B PR ) BB 5 2R E T35 [19] [20] [21], BN TR A S DA W, AR BE R LR
AR TUTE MGG A BRI ASBTER 2 A 7008 RIS 00958 R B RO WLER, I ) B %o 998 B B R T AL
P ORI il AR N L

BETHE PR K BB (GK K BR) I BN S 3a 1T 5T 4128 3 B, Rev-erba 5505 PRI 1) R A8 K SR AR AE A DG HE,
NSRRI IRAE Rev-erba 505 IR A ek . BRATBEHHIRIR Lo, BFFT 2 2B FRI9 R B o i I
MLt Rev-erba FIFRIEAEM . AT T 1B VEARSE R I TF R EE N BT AT 5T, 4 5l
€ H AR mRNA FIERIEKY, SRBATEIL, 2 BN PR AR A IR 223 Rev-erba ] mRNA #
SEKCP B s TR R (p < 0.05); B A RIA/K IR B i XS i (p < 0.01), 1%t R 2 AHE s /R A4, A
KB EREAE 5 2 BB PRI 4 2 1F] Rev-erba (9234 7K T6 W 848112 2 5 (p > 0.05).

TRATTNT 2 B R KB 3 (1 S0 0t 7045 SRR AIE 5 T 5K SRS TE SN S 56 BT A5 21 1B , $27K Rev-erba
5 2 BOBE R R A R AR DG . 16T Rev-erbo 7EHE BRI AL AR A, RATTE B ARk, K
Il Rev-erba HAM AL B INRESCE . JRE RIMPTERREY), M LR LA F 2 T B0 R K
AR R E R A

BT ZEL AT SO R I kA R RE[22] [23] [24]. WFFTER[25] [26] [27] [28] [29], A=#khi% o
5 BMALL fl CLOCK ki) RO AERe EACHI AL, AR RIS, dhimslEiet. slmE. &
MAESER & T BMALLL F1 CLOCK J R4 S /N B, IR L H i = g KT 8 AR J BRI R 5, i 6
B & B - 5T Rev-erba: [30] [BLIME AN R B2 5L A, t2 BMALL Fil CLOCK [ B 4t 5L A,
FURTREE L T AR T I S AR, A A RO IR I R A R R

Rev-erba X [ 5 Dy REAT B ELREM, LIRS B AN ARG TE . TR 3 R A B 1) A A i (R A
TR DRI I PR R

[ p AT Re B2 p A H A B 20 B IR 5 R A BB o WA AR T TR R s . B AR
[14], 7E/NEL MING H, JE I siRNA 4 FEAF Rev-erba [FRIE TR fE, 40 IE5E I Bodb . HEEE MING
Y Rev-erbo HIZIE T, 255540 b5 A0 204k AR S S RN 4n i 1 8 3 D, JRiR - + 4%
JrlFIEAE 1 LA A% N 7 da FOZRIEAE T I . T7E/N BRI B ARIE S B 4, Rev-erba 3R T i
FEAR T 4H i385 . Vieira 2 [32] 23, & Rev-erba [2EBPERLARLLEL 5, MING il 3 70 Wbl 2R 45 252 5,
1M INS-1 28 Rev-erba #2075 b3 5 ik 8 2 53 i 2R R AR T

B 1 o 20 B 24 R B R A EE BRI [33] [34]. WFAT B R[14], S o 4l & aTC ' Rev-erba
TR 2R BE AR FIA R I, 4R ATFER BE T 2 11 mmol/L B, R 5 B 4l Rev-erbo: f2€328 U sk
/b, [ifi% Rev-erba ik i, 2@ siRNA J5 s FE/N R AE Rev-erba A 1, 0 B 8 fik b
RO U2 BN o

A RIE[35], Rev-erba n] ELEEINHI L0 P AEACIET . AERTAHIR AR, Rev-erba 5°& 194 BRI FC 4 i
SISO Ja T 40 B 1 0 1 o TN B R R e S D B TR Rk, e e il A I AR b ) IRl mT BB
MBI 1 A R R

Rev-erba X g 534X U (14 52 06 BT Bt 2 L 5 08 JROpAH SC HI BR IR o A 72 & B[36] [37], 45 T /N A& A
(1) Rev-erba SZ AR IS B E F4F S PERC AR AL EE, /N ERAIRE R FERE N, 28 =BEH b, ey & & & H
KT R, B EmEET. 523400, 4T Rev-erba BEhFAHEE, K& S HINERE/N BRI &
B, Mg, mBERGURSERINEE, RERE. Rev-erba 7855 1A 5 i FE b % 4% 5 EE
[38] [39], Jiml T YA AHE BE R4 i [40] [41] [42], L WiguM - 4b IR AEOG . AR FL R on[43] [44], iS5 4L
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VIR S FE DT SR y Y A% N 24K o TR — SRR TT 5 Rev-erba i3 31 F [X ) RevDR-2 741 4% 57 4
SE4 M _E R Rev-erbe (383, #ETIALHE 3T3-L1 Aij i i 40 B 150 B 28 i 7 4 60 ) 04 o

JE B AU 2L A2 T UK B 2= AU 2 BY0E R i B L R N 2 — o W ST SRR [45], RS R IRPUEE WA
T W2 23 bt IR 5 e S v R R = an H i s MBS R AR, B R RS
TR A T B S ZHLPU[46] [47] [48]. Rev-erbe W] AEIE I 5200 A 57 104 U 0 SU8E & R ARPU R A=,
HBETT 2 2 OB RIR I R A R, BRI Rt 7

FATHAR A IR LB TN T EE A Z A, SXTHRAALL, Rev-erba 8 KL KFHI
MRNA KPR R AT 2R, P HIER, @E/ALHEA BMIL NC. WC 45 & TXF R4, (A
JRIEH, WRERMAE] FIRG KM G, Mrlge Sl baGx. Hoh, X — RGOSR, NC
5 BMI. WC. HC. WHR 21EAMHE, M5 CERIEAHRT, 75 AR O

L LR, Rev-erba XIHE R I KA R R — @ AEH, #F— PR A 2 AU PRI A0 Hh i B AR A
ML EEIGIRE L, A EBCNIGRIT 2 BUHE PRI 1 HT 254050 51

5. &
Rev-erba 75 2 Ff B3 201 s P G 7 4L 4 6 1A B 0, 3257 Rev-erba TTAE5 2 0 B9 1 6 26 % &
%,

6. AR ERBFEZ AL

1) AT AAER A E, SREGbRAED, BIEPRR: &0 H Wiblifb 2L 85 8. C kS B T B AR i R
REIRAF i H, R A Redt— D ARUS SR AR DR A0 AT, 72 LUJG RIBE T rh AT 23— D B o e 3 .

2) ARSERAN PR T E AT, ReHE— PR R S BARE RIS, JE kT LI R Rev-erba 1
B a7 T3t Rev-erbe (IZRIEIAH) 5256 H 1.

SE 3k
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