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HAM 2R -5 FMHAN - 13 [MLi5 /K F
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BE. BB HIEEANZE-5(interleukin-5,1L-5) FI 4 ZE - 13 (interleukin— 13, IL-13) [fiL.i& 7K 5 A [6) JE L2 704 A0 S B
B B AR SA R G IB ER  B B . A3k 2018 4F 11 A —2019 4F 4 A 1e g REEHIHE 18 Bt 7 (@ B
B R R0 I B, 2T AR5 F 15 00 2 A2 BUAE B ( metabolically unhealthy obesity, MUO ) ZH 1L 5 £t 5 74
JBE (metabolically healthy obesity, MHO) 41 (&E4H 72 ) , ] 3326 A o B AR 10 5 95 R R A TREZEA T 1 00 4 4 DG i 179 A
NHE 73 N R fil FEXT B (healthy control,HC) £H ; #5:3 IL-5 I IL—13 MLIE7K T, 333 logistic [H1JH 4347 Wi 48 g IR 5 AN ]
HE i R B4 D1 3 3t TR AR 2Rk R UM PR A PR A R B R . &R 1L-13 9 MHO 4101 HC 418 A9 tbie f
Giit#E X (P<0.05) ,1L-5 ) MHO 201 HC 2R Yt TR Ge 1242 L, MUO 2119 IL-5 Al IL-13 M ILIE K- T B
5 MHO 401 HC 2145 b 22 S 4 Gi 1275 L (P<0. 05) o IL-5 Fl IL-13 [ /K P55 MHO FE5 (4 % 2 R AEAE i 35 G T
{HY 5 MUO R o A A7 76 835 1Y 1E 0] SCHK . TL-5 BT+ 2 pg/ml, MUO R AL A (9 L 34 Lb 47 81% (OR=1. 81,95%
CI:1.40~2.35,P<0.001) ,T1L-13 4T+ 10 pg/ml, MUO F &I & A i A 32 L3 I 5% (OR=1.05,95%CI:1.03~1.07, P<
0. 001) ; ZICZR M2 A 819 43 B 575 W48 T (systolic blood pressure, SBP) (8=0.296, P =0. 000) 145 I Il ## ( fasting plasma
glucose, FPG) (8=0.217,P=0. 008) & IL-5 K[l Sz 52 i R 2 I Bl (waist circumference, WC) (8=0. 186, P=0.018) I
PRER (uric acid,UA ) (8=0.200,P=0.019) & IL-13 BTN E, &t 1L-5 5 1L-13 S50HME R AL R R 00
i AR OGS AR S AR P e AL 0 3 1 (] SCHK, R AR R ] REAENE I ) & Ak et R vh LB SR APE T,
KRR NUEERIY AR R U s AR R BT s R s B R -5 A E-13
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Association of serum interleukin—5 and interleukin—13 levels
with different obesity phenotypes

LIU Ning"?, ZHUANG Si—qi', FU Yao—yang', TANG Ling-li', TANG Hao-neng'
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2.School of Medicine, Yueyang Vocational and Technical College, Yueyang, Hunan 414000, China
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Abstract:  Objective To explore the relationship of serum interleukin—5 (IL—=5) and interleukin—13 (IL-13) levels with
different obesity phenotypes so as to provide new ideas for prevention and control of obesity and related metabolic diseases.
Methods The obese were selected from people underwent physical examination in the Second Xiangya Hospital of Central South
University from November 2018 to April 2019, and all of them were divided into the metabolically unhealthy obesity (MUO) group
and the metabolically healthy obesity (MHO) group (each n=72) according to the abnormality of metabolism. During the same
period, 73 persons who had normal body weight and metabolism and were gender— and age—matched with the obese were selected as
the healthy control (HC) group. The serum levels of IL.—5 and IL.—13 were measured. The logistic regression was used to analyze the
association of the two cytokines with different obese phenotypes, and the stepwise linear regression analysis was performed to identify
the main factors influencing the two cytokines. ~ Results There was a statistically significant difference in the comparison of 1L-13
between the MHO group and the HC group (P<0.05) , but no statistically significant difference was found in the comparison of IL.—5
between the two groups. The serum levels of IL—5 and IL—-13 in the MUO group increased significantly, showing statistically
significant differences as compared with the MHO group and the HC group (both P<0.05). Serum IL-5 and IL-13 levels were not
significantly correlated with MHO phenotype, but significantly and positively correlated with MUO phenotype. Every time IL-5
increased 2 pg/ml, the odds ratio of MUO phenotype increased by 81% (OR=1.81, 95%CI.1.40-2.35, P<0.0001). Every time
IL~-13 increased 10 pg/ml, the odds ratio of MUO phenotype increases by 5% (OR=1.05, 95%CI.1.03-1.07, P<0.0001).
Multiple linear stepwise regression analysis showed that systolic blood pressure (8=0.296, P=0.000) and fasting plasma glucose
(B=0.217, P=0.008) were the independent factors influencing the level of IL—5, while waist circumference (B8=0.186, P=
0.018) and uric acid (8=0.200, P=0.019) were the independent factors influencing IT.—13. IL-5 and IL-13

have no significant correlation with MHO phenotype, but have significantly positive correlation with MUO phenotype. The two

Conclusions

cytokines may play different roles in the occurrence and development of obesity.
Key words. obesity phenotype; metabolically unhealthy obesity; metabolically healthy obesity; cytokine; interleukin —5;

interleukin—13
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MUk A 3 R A 1 Ty s s e
JHE B2 AR AR I S0 E iy R = i A S TR ]
AL, BOREE AR B, B 2015 4R P EE
BORAE L E AL A B2 W E R 22— KR
F5T 2 WAL S — AR B8 1) S AE PR | B3 L JRE 1)
S, u] H BTG A B0 W A0 | I R 2 | v R
RLAME S R AR A e T Qﬂiﬂﬁﬁ"?éﬂiﬂ@ﬂ"]‘/ﬁ
i, M U7 PR RN 00 i PR KT O T O S BORE IR
oo A4 PR G 1 R X 1 v )
HEJiE R R AT AN [R) 72 2 B"Jﬁlﬁiﬁﬁ =1
JT NIE N TE'EE“JI[LE% I S L JhE 2 Y B hy H i e
HOUL B A 5w BN B (metabolically unhealthy
obesity, MUO) ,ﬁﬁ’mﬁ iﬁﬁ’ﬂﬂﬂ# R e Y
PR BRI B R A AR e S ATk S 22
B SC Ry AR fa R A IE B ( metabohcally healthy
obesity, MHO) °' | E A5 WIF5E Sz B0 P ol FIEL P 0 AU A S8 e
7J<5P7‘7E,E\ﬁﬁ%‘%# ° ,MHO £ 5HARM 4 5 5

FEFREEADC I MUO FRRIAFTEEL = ) S RE RS, &
I 2 FUHE PRI 10155 0 B S8 3k | R ok & A 0 I 0 1)
JRUBG TR0 RV AN TR) I e 2 R0 2 B0+ A [) 114 4% 1
K A8 H A4 P 7 7R S [ I e 78 g SR ik oK
AR SE A ] U HOZ AR R IL-5 FIL-13 452 &Y
i PP RIE S A — 2 MR R VR T SR S
MUO MHO F R BRI A il Rk, AR5
FOAE T A [ IS R 3 R B At B %o B2 A #F v IL -5 A0
IL- 130 Y& K, FFE— 2500 Mk Wi fh 2 RU4H i A
ST AR e AU 1 ELAAR S K

1 WHRE5F®

1.1 #AFRsF% 2018 4F 11 JJ—2019 4E 4 A7Ed i
A IAE B e 1A 7 i A A A A v, i HRAT R 22
K (20~70 R ) FE 1 000 52 5F, BELIMAETS
(body mass index, BMI) >25 kg/m* 2 Abrifi, I
HEBR 2R RN S IR RS | A B
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JEPEBNG SEIRIA Lo, LA AN E AHE 350 A ; [A]IRF44
AHE T b HE BR b o HL K IE % (BMI: 18.5 ~
25 kg/m?) FOPRRE ANBE 220 N, #E—257F 350 44 AL
NREP AR AU bR e, F ol 2 e L B AR
PRI AHER] S MUO 41, FE3EHR 72 24 5 e 4% i N e
NHER LRSS A0 AR bR e i 8 B > T4 T
1 AR MHO 4, [RIREREHR 72 44 5 7E 220 44 1E
R U R B S MUO MHO 1A
FERY PR FIAE IR VLB 2 53 73 44, BN flt BT iR
(healthy control ,HC) £l , ASAIFFYA5 21 1 Rg K 2# i —
PR B (e B 2 b1 At v (1R 2405 . 089/2016) .

1.2 7k

12,1 JERERAE L ATFEHT ATP Mz
K R A 58 [ H 0 = B8 (wiglyceride, TG) =
1. 7 mmol/L, J5 P /& % Ji& g 28 11 IH [ B ( high density
lipoprotein cholesterol, HDL. —C) < 1. 04 mmol/L, % £
HDL- C < 1.29 mmol/L, %5 i Ifil. #¥ ( fasting plasma
glucose ,FPG) >5. 6 mmol/L, W 45 %/ %7 5K H ( systolic
blood pressure/diastolic blood pressure, SBP/DBP ) >
130/85 mmHg) 1", IR H IR H , S 5%
2= EAE 2 A EA EARHES SR R O AL PR B
SCH MUO ;A 8 R0 N T 305 T 1 AR Lk
FRIMBE Sy MHO

1.2.2 BRhdE S 5E T ARSI A 4
B HE  E R (waist circumference, WC) | JE & 11
(waist hip ratio, WHR) , JF i BMI = 1K H/ & &
(kg/m?) W IR . WFFEXTRITFAR 2N 8 h L
B R RAIBUR R KL, A SRAEDFFER R
SRS JE KL 3 ml, 4% 88 3 500 v/min AUEE, B0
5 min, 2> B LI CE - 80 °C VKA 5 1, FIr A AEAS SR 4
SEEEJE AT — PR BCHE A U, SR HT T S I 2 FPG
TG HDL-C _[fiL 7% S JE[E S (total cholesterol , TC) | IfiL i
X% & B8 & H AH [& B ( low — density lipoprotein
cholesterol, LDL — C) . &+ N %% % 1§ ( alaninc transarni-
nase, ALT) | 4% 5 %% % i# ( asparate aminotransferase,
AST) 1L FRZE Z (blood urea nitrogen, BUN) | JRR (uric
acid, UA) . WL BT ( creatinine, Crea) . dE R 1k I8 i g
(non—esterified fatty acid, NEFA) ; FPG  NEFA | %€ i
G B T ¥R AR R A R AR, TG TC,
HDL-C LDL-C ALT ,AST .BUN ,UA , Crea Jll i 1% 51 £
¥ B HAG a2y bk oAt DL R H a9l e {X 4%
¥k A 5724 ) Hitachi 7600 4% H 84 AL 43014 . R
o SOV € Y A Y A 1 212K 1 (hemoglobin Alc,
HbAle) , ffi 114> B b4 il 218 E 2 B ACHEA 700 2

120 2 31 50 (white blood cell, WBC) |, H44 ki 41 Jifg
(neutrophil ) FERRYERL MY (eosinophil ) 55 il # FLS %L
fii I SYSMEX 4 H gl LB 43 Hr {3 XN-20 il

1.2.3 IL-5IL-13 Iy ACEFRI  1L-5 FITL-13100
T KPR B IR S5 A W) T AR A BR S R A A ZRIL-5F1
IL-13 ) ELISA Fa i) & (1L-5 k5. 623035250,
IL-13 #t5 . H15035251) , L3 1L—13 1 1L-5 A9 &
PR IR0 ELISA 35, 7 12 B F & i B - 4
YEJG 76 450 mm A0 OD fi, {5 FHERIINC #A 4> H 3l
FRASGHEATAREI

1.3 %554 N SPSS 23.0 Al Empower Stats
BAFHATEE 00T . A ISR T F R ORER FH Y
(HPRIEZE (s ) FATH IR , AR5 IEA 10 R
H R (PO AR RIEE ) #EAT ST IR s THECRORER
WL (R L) AT SR . —d S e Z A] L
AR TS A IR R B 28 5 22 404, AR 1IE 8 23 A i
K Kruskal-Wallis H #6556 , FEAS R 1K) L BER FH X K
B s BRI ] 2278 i 9T logistic 18] 5 40 B T K6 56
1L-5 1L-13 SR REFR AR SCBEM: ; Z2 504 vk [m1E 4B
IL-5 IL-13 A7 sEma R R AT R s 3 3], P<
0.05 WERAGI¥E X,

2 & R
2.1 RRAMNABFGELZFTH S BMI,LWC,
WHR .SBP .DBP TG .HDL-C ,ALT .WBC ,UA 7 =4
ZIBANSE2HE (P<0.05) , 7 MHO 45 HC 4181
L \MUO ZH A1 HC 41 (8] /Y L3 A K MUO 2 Fi MHO
MM LB A g1t & L (P<0.05); FPG, TC,
LDL-C .HbAlc Neutrophil 7£ =20 2 [A] A 5¢ M1 % ( P<
0.05) ,f MHO 415 HC AR LG it2% 5 X, £ MUO
24 \MHO HH HC H Z A A Ge it 2 L (P<0.05) ;
eosinophil £ =4l 2 [A] AN 58 2 41 45 ( P<0. 05 ) , /£ MHO
5 HC dR TG it=4E X, £ MUO 5 HC 4l [HA 41t
3 U (P<0.05); AST,CREA 7E =4 Z [] A58 4 AH
4 (P<0.05) , 7€ MHO \MUO 5 HC 48] A4 He A 4 it
L (P<0.05) ,7E MHO 5 MUO 41 [a] 1 Hb 88 B 4t
eE s X AFERY MRS NEFA BUN =48] 2% S 51t
B A (MHO \MUO 4H) " TL-5 & TL-13 IfiL i
TKPAH HE A RE X BR 4H (HC 4H) YA [l 752 2 T8 , MHO
LU HC 4RIy TIL-13 Mg K R A S22 E X
(P<0.05) , MHO £H 701 HC #H [a] A9 TL=5 IfiL 35 7K SF Fb 48
et X 1L-5 ) IL-13 MUO A S, 5
HC 201 MHO 41/ Lb B A Gi 24 L (P<0.05) ,
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W1,
R 1 AREBATE A EL R
HFE HC 4 (n=73) MHO #H(n=72) MUO 41 (n=172) F X2 8y H {4 P{g®
AW (% xs) 44.48+12. 05 44.39+12.74 44.82+12.72 0. 024 0.977
S (n, %) 0. 008 0. 957
% 48(65.75) 49(68.06) 48(66.67)
e 25(34.25) 23(31.94) 24(33.33)
M 2 FE TR (ks )
BMI(kg/m?) 21.99x1. 50 27.38+2. 48> 28.15£2. 71be 155. 670 <0. 001
WC(em) 81.33+2.01 89. 74+5. 720 93.29+6. 98¢ 96. 495 <0. 001
WHR 0. 88+0. 03 0.93+0. 06" 0. 95+0. 06" 45.585 <0.001
FRUHERR x5 5 IQR(Q1~Q3) ]
SBP ( mmHg) 114. 009. 38 122. 42+12. 56" 132. 85+15. 65 39.573 <0. 001
DBP ( mmHg) 69. 38+7. 07 77.51x10. 02" 83.21£10. 86" 39.245 <0. 001
TG ( mmol/L) 0.92(0.76~1.12) 1.23(0.90~1.57)" 2.06(1.51~2.91)b¢ 79.153 <0. 001
HDL-C( mmol/L) 1.55+0. 30 1.37+0.23b 1. 18+0. 33b¢ 28.638 <0. 001
FPG(mmol/L) 4.96(4.72~5.26) 5.00(4.68~5.19) 5.64(5.07~6.12)bc 43.774 <0. 001
HEALFRAR x5 BLIQR(Q1~(Q3) ]
TC(mmol/L) 4.5420. 74 4.57+0.79 5.06+1. 09 7.764 <0. 001
LDL-C(mmol/L) 2.530. 65 2. 620. 74 3.01x0.91b¢ 7.795 <0. 001
NEFA (mmol/L) 0. 500. 20 0. 45+0. 15 0. 46+0. 09 2. 467 0. 087
HbAlc(%) 5.40(5.30~5.60) 5.40(5.27~5.70) 5.70(5.50~6. 12)bc 15.901 <0. 001
ALT(U/L) 15.90( 11. 60~21.40) 20.05(15.38~29.48)" 25.80(19.32~36.40) be 40. 547 <0. 001
AST(U/L) 19.20(17. 10~22. 40) 20.70(18.38~24.75)" 22.55(19.25~28.15)P 13. 831 0. 001
WBC(x10?) 5.60+1.53 6.10+1. 45" 7.231.70b 20. 670 <0. 001
Neutrophil (x10%) 3.27+1. 17 3.38+1. 13 4,321, 32b¢ 16. 309 <0. 001
Eosinophil (x10%) 0.08(0.05~0. 17) 0.12(0.07~0.17) 0.14(0.08~0. 18)" 8. 401 0.021
BUN( mmol/L) 5.38(4.27~6.19) 5.31(4.55~6.00) 5.39(4.42~5.93) 0.272 0. 873
CREA ( mol/L) 60.79+21. 88 73.28+17. 51> 70.41+13. 13" 9.724 <0. 001
UA (umol/L) 285. 10+68. 52 319.99+71. 63> 364. 48+70. 570 23.247 <0. 001
Al T (a0s)
IL-5(pg/ml) 9.33+3.71 10. 58+4. 30 13.28+4. 65b° 16.393 <0. 001
IL-13(pg/ml) 646. 92+220. 21 741.55+291. 69b 881.93+271. 69" 14. 670 <0. 001

3 sa S0 A] FERER FH B R 7 22007 , Kruskal -Wallis BRRIKE SR 2% X2 4656 ; b 5 HC 4 HL#, P<0. 05; ¢ 55 MHO 4 L%, P<0.05,

2.2 IL-5.1L-13 s R+ 5 RE ek & A 69 B4k £
B M HZ & logistic FIHHT 8T T 1IL-5
A TL-13 1ML 7KF-5 MHO T MUO 5 b A i 26 0 L4
KB, 5B R IL-5 /K5 MHO A4 & 4= 3F
RATAE 3 GG . BIEA IR R )G, 1L-5 ik
KT RS MHO AL A 34 L AR R Ge 27 7
X (OR=1.17,95%CI:0.98 ~ 1.40, P = 0.0884 ) , Ifif
IL- 1315 KT 5 MHO F AL A i3 AR T 56

BCAEH 55 (OR=1.01,95%CI;1.00~1.03,P=0.0370) ,
SR, IR 2R R T2 5 MUO F R AY & A A7 AE B 25 1)
IE M OCHK , BOEMSCHIRA R 5, IL-5 1L i K-V 5F
T 2 pg/ml, MUO &A% A 19 £ % L 34 T 81%
(OR=1.81,95%CI:1.40~2.35,P<0.001),IL-13 Ifi
K4 FHE 10 pg/ml, MUO F2H0 % A A 34 Lh 3 m
5%(OR=1.05,95%CI;1.03~1.07,P<0.001) , L3 2,
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F2 IL-5IL-13 MK FES5ARCHERB Z K E logistic 54347

I 1 [Xip) A 3 iR 4

AR fre 2 74

OR(95%CI) Py OR(95%CI) Pl OR(95%CI) Pl OR(95%CI) Pl
TL-5( 45T 2 pg/ml)
HC (&%) (&%) (&%) (&%)
MHO 1.17(0.99~1.39)  0.066 1.18(0.99~1.40)  0.059 1.17(0.98~1.39) 0.074 1.17(0.98~1.40)  0.088
MUO 1.60(1.32~1.95)  <0.001 1.60(1.32~1.95)  <0.001 1.56(1.27~1.91)  <0.001 1.81(1.40~2.35)  <0.001
TL-13(4E7HE 10 pe/ml)
HC (&%) (&%) (&%) (&%)
MHO 1.01(1.00~1.03)  0.032 1.02(1.00~1.03)  0.028 1.01(1.00~1.03) 0.031 1.01(1.00~1.03)  0.037
MUO 1.04(1.02~1.06)  <0.001 1.04(1.02~1.06)  <0.001 1.04(1.02~1.06)  <0.001 1.05(1.03~1.07)  <0.001

FE RO 1 ORI AR R A BN 2 AR TR RIRIAR S 5 AN 3 FERIRY 2 JERE EE— 2D T TC LDL-C; KA1 4 FERIHY 3 A FERE Lk — 20

HbAlc Fil NEFA,

2.3 JefE®E IL-5.1L-13 f ik K- 0 %rh B & 57
FIHZTCLANEZ A WA 5047 1 HEE AR IL-5 J¢
IL-13 IfiL7E KR R 2, 450 L 1L-5 1L-13
ML 7Ky PR AR B X8 A AT Pt A A (] A 7
SR B RTEROE T MR AR BMI M AH A= fda bRy
S JE  BEREAFERY SBP(B8=0.296,P=0.000) fil FPG
(B=0.217,P=0.008) & IL—-5 IfiL{75 7K - Ao 2t 57 52 i (K]
2,10 WC(B=0.186,P=0.018) Fll UA(B=0.200,P=
0.019) 52 IL-13 ML¥E /K-S 52 PR Wk 3,

R3ONEEAHE IL-5 1L~ 13 177 K500 R K )

2 TREAE A A
i JEFREIL TR B B 74 i
B SE 2
IL-5
SBP 0. 092 0. 025 0. 296 0. 000
FPG 0.711 0.263 0.217 0. 008
IL-13
we 8.132 3.385 0. 186 0.018
UA 0. 780 0.330 0. 200 0.019

i IL-5 QAR J5 S A IE T 0 4F % . BMI,DBP \WC ,WHR ,
TG TC. HDL - C. LDL - C. NEFA . HbAlc . ALT. AST, WBC ., Neutrophil ,
Eosnophils ,\BUN ,Crea UA; IL— 13 44 A AR A J5 f KA 1E T PR L 4F %
BMI .SBP . DBP . WHR . TG . TC . HDL - C. LDL - C, FPG . NEFA . HbAlc.
ALT |AST ,WBC ,Neutrophil , Eosnophils \BUN | Crea ,

3 4t it

HEJHE VS At L AT i — g vk A%
PPk, H S 30 A 28 L OC B I PR 7E T s s 20 21
PP gE R AE S UK B G R AN I, Bk
PR ME Th A0 MNP 5 P Th2 40 s | i Fl 3%
TRt — 4 FH T 6 7 28 23 v (%) 1 W 40 i, 41 1 G
M2 3 M1 LA As R IR & 2 RO IR | O I
PR A A 28 A AE AR G A AR R, R fRE

NHERY Th2 4B — Ak T AE XTI R A Th2 248 g B
F(IL-5 1L-13 %) KA BEAR . SR, A58 45 L
A IEREARE B TL-5 F1 IL-13 I3 7K -3 8 8 7
o, FLAEAS TR I k2R B B b K B B 22 5,
MUO 4 1L-5 Al TL-13 IfiL i 7K F F MHO 4.,

AW &P IL-5 F IL-13 S 551 RPN,
FERERES R A AR B i B EAE Y TL-5
REVS A2 3h Bk ok RE R A it B AR AL 12| He i 7 7K 778 e
RSk B3 S 2 RUBE IR BB B R N R
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