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[(HE] B FiATWBRLEEF-o(TNF-o, E% @44 B F (MIF) ,TERG @A £-2 2R GIL2R) A &
e F-6(1L-6) 5 s Aath A3 (BD) & F ClE4F ik shakedAa Xk, HiE #2024 51 A 2024 £ 5 A THME
HRFWEEMNEF EMRES 4 88 4] BD & & A a0 40 (BRI 40 32 4], Fp AR LA 14 0], % M B 20 42 4)) .44 #) 4 B A B
A b 3t BB 2R, R A B BE S B R I E R (ELISA) M & f2 . TNF-o,sIL-2R.MIF & IL-6 K F & A H & % & H A F 5 b
AL F =R MRk E ik Rl = R IR A A e ) R AT TR T ik e P E & (E/eD) KRR AT R AL, BR
S ) 28 f 3¢ TNF-a,sIL-2R\MIF & 1L-6 K F & FxF B 28 (P<<0.001) , 4 M #128 £ ¥ TNF-a,sIL-2R,MIF & 1L-6 &
& T A (P<0.001), B JE 28 Fo 37 AR 20 8 % 69 f2 ¥ TNF-a.sIL-2R.MIF & 11-6 /K F £ % L %3t 5 & L (P=0.174;
0.7165;0.622;0.772) 45 iR B4 5 B 4240 B % 09 fo . TNF-a.sIL-2R.MIF & 11-6 # £ % & £ %3t 5 & 3L (39 P<<0.0D),
SR AR % 4 f ¢ TNF-o.sIL-2R \MIF & IL-6 8 £ 5+ & /£ 4 5 & 3L (P<C0. 001;0. 002;0. 024;5<C0. 001),
FEHME A LGB AN R TNFo,sIL-2R.MIF & IL-6 K F 5 F3) E/'/A 2 8 % E48 % (P<<0.001;<C0.001;
0.005;<C0. 001) , 4% fiF M 40 % % # o 3¢ TNF-a.sIL-2R & IL-6 KF 5 3 E/'MA 2 2 F E48 % (P<0.001), £  MIF
KFLEH E/ AR ZAEME(P=0.268), BAELE A E F o TNF-a,sIL-2R.MIF & 1L-6 KF 5 F35 E/c' 14
AP RAENE, EROIEREMBPUEETF.SATALPH R R TNFa,lL65 E/EA¥H HEN R WML E(P=
0.037;<C0.001;0. 040;0.006), £ TNF-a.lL-6 KF5 BD &F BEAFKRA LB FHEEX,
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[Abstract] Objective To investigate the association between tumor necrosis factor-a ( TNF-a), macrophage migra-
tion inhibitory factor (MIF), soluble interleukin-2 receptor (sIL-2R), interleukin-6 (IL.-6) levels and cardiac diastolic
function in patients with BD. Methods From January to May 2024, a total of 88 patients with BD were recruited from
The Affiliated Xuzhou Oriental Hospital of Xuzhou Medical University as the case group (including 32 in the manic epi-
sode group, 14 in the depressive episode group, and 42 in the remission phase group), along with 44 healthy individuals
as the control group. Plasma TNF-«, sIL-2R, MIF, and IL-6 levels were measured using enzyme-linked immunosorbent
assay (ELISA). Cardiac diastolic function was assessed by the ratio of early diastolic velocity of mitral inflow (E) to the
average carly diastolic tissue velocity at the lateral and septal mitral annulus (e') (E/e'), as determined by color Doppler
echocardiography. Results Statistically significant differences were observed in plasma TNF-a, sI.-2R, MIF, and 11.-6
levels between BD patients and healthy controls (P<0.001). Patients in remission also showed significant differences in

these cytokine levels compared to healthy individuals (P<C0. 001). No significant differences were found in plasma TNF-
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a, sIL-2R, MIF, and IL-6 levels between patients with manic and depressive episodes (P=0.174; P=0.716; P=0.622;
P=0.772). Significant differences in plasma TNF-a, sIL-2R, MIF, and IL-6 levels were noted between patients in re-
mission and those with manic episodes (P<C0.001), as well as between patients in remission and those with depressive
episodes (P<C0.001; P=0.002; P=0.024; P<C0.001). After adjusting for confounding factors, plasma TNF-a, sIl.-
2R, MIF, and IL-6 levels in the BD patient group were significantly positively correlated with the mean E/e’ value (P<<
0.001; P<<0.001; P=0.005; P<<0.001). In patients in remission, plasma TNF-a, sIL-2R, and IL-6 levels were signifi-
cantly positively correlated with the mean E/e’ value (P<C0.001), while plasma MIF level showed no significant correla-
tion with the mean E/e’ value (P=0. 268). No significant correlation was found between plasma TNF-a, sIL-2R, MIF,
and 1L-6 levels and the mean E/e’ value in patients experiencing manic or depressive episodes. In both the case group and
patients in remission, multiple regression analysis revealed a significant correlation between plasma TNF-a, 1L-6, and E/
¢’ values(P=0.037;P<C0.001;P=0.040; P=0. 006). Conclusion Levels of TNF-« and IL-6 showe a significant associa-
tion with cardiac diastolic function in patients with bipolar disorder (BD).

[Key words] Bipolar disorder; Cardiovascular diseases; Tumor necrosis factor-a; Macrophage migration inhibitory

factor; Soluble interleukin-2 receptor; Interleukin-6

KUAH 1 I % 5 (Bipolar disorder, BD) /& —F = 8
17 2 Z5% 1) 02 M S i 2 0 7 5 0 & A 40 2% o LA 28 1Y
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failure with preserved ejection fraction, HFpEF) [
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. QW =>18 & A FF, UK. O J6 H Al AT o
KRB . HEBR bR o . O B UK b5 2 ™ K
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%% B2 RE & k. 4R 48 A K 0 afn B 281 500 1/
min &0 20 min, & AL GCE T — 80 C k4, ki H
S AR . R FHRH L ) T R G 78 W BRI 7 7 (Enzyme
linked immunosorbent assay, ELISA) i 7| & i 17
MIF, TNF-a.1L-6 & sIL-2R $8%5 46 I , 4% ik 7] &
Ui Y A5 A8 AT AR R & L B ER A R B A
PR ml 4Rt

1.2.2 @ACHERA IR 625 082 K
X G H DC-8) , Bl 45 F 4 M AL EHE 2 1 4 R 5 44 2
B BUR TVIHR 3245 R U2 M BN, £ 457 I 10
b TP RRARAS ok i i 22 35 8 R0 3 TR E T Tk R
39 7 2 9 0 S BE W CED L W 4 4R £ % i 1R B
AR 7 =2 i BR AL ) RE R0 =S () B A i) BE Ab & 5K 0
R A ZH Y E (e R R E
g S [53% LK 2 e A Ak ) R R () B T 5K 5000 ERE 1Y
T e (E/eD RIFMAZEFTH .

1.3 Seit2#a 8 RHA SPSS 27.0 #4781+ #r .
THECFERER ) n (00 TR AT 3" Ku B0 s 1 5 95k AT
IEBPER I, £F A 1 A 43 A0 728 1 25 R 4 50+ pr o
22 (x £ FR R ML EEAR ¢ K EAT L H AR IE DS
3 A 73 e 485 SR S B (I A3 3 B8O [ M(Ps s Prs) ]
FEoR A B ] Mann Whitney U #:5, ffi J 8
KE ANOVA 5 8 A FIRZAS B & L 18 i Pearson
AHSETE A M RAEFE AR5 E/e BIAH A i F Z e nl e
STV E/e Mm%, P<0.05 N EFH S
ES-9'8

2 g3

2.1 PR — BRI ER 0 B 415 0 B AR R
BMI ., Z & 4 RV IPAQ 3, JH [ B K H il =K T
L ESHGITFE X (P<0.00D), I 1,

2.2 A IM Y TNF-a,sIL-2R. MIF K 1L-6 /Kt
B W4 I TNF-a.sIL-2R \MIF & TL-6 /K&
FXF IRZH (P<<0. 001) . W3 2,

2.3 ZEWASXRAIMIFE TNF-a.sIL-2R.MIF K&
IL-6 KFHE  ZMAimi TNF-«o,sIL-2R, MIF
K 116 7K1 F XA (P<<0. 001) , L5 3,

2.4 PRAEA CMARAH K 2 fg W 4H i K TNF-«. sIL-
2R.MIF J IL-6 KF- b BRAEH S AR A B 3 1
M3 TNF-a,sIL-2R.MIF } 11-6 /K ¥ ¢ i 3% 2% =
(P=0.17;0.76530.62;0.72), BEIFE4H M3 TNF-a.
sIL-2R.MIF Jz TL-6 7KV W3 & & T 22 fig I 41 (¥ P<
0.001), HMARZH MY TNF-a,sIL-2R,MIF }% IL-6 /K
U] R T R4 (P <<0.001;0.002;0.024; <
0.001), W3 4,

F1 FAOIEAEXMRE-—BARLE (X107, (x5 ]

Table 1 General information of the patient and control groups

%t H I (n=88) XMAG=44) 1/ P
51 -

% 60(68.18) 11(25.00) —
s 28(31.82) 33(75.00) -
ERCH) 10.69£11.33  32.7246.35 4,73 <C0.001
BMI(kg/m?) 26.7644.33  22.9843.77 494 <0.001
ZHHEFRAER 10, 633,00 16.1141.34 —12.34  <€0.001
W A sk 12(13.64) 3(6.82) 1.34 0.25

IPAQ(MET-min/w) 389.024249.92 849.03£258.49 —9.55

JUEL 1 18 (mmol / 1) 4.55+1.01 3.5620. 84 5.62  <€0.001
Hil = (mmol/L) 1.86+1.12 1.2240.84 3.43  <0.001
%% 1 g 3 1 (mmol /L) 2. 760, 82 2.6340.76 0.86 0.39
i (4F) 15.524+9.13 - -
29

DB R E T 11 14) -
PR+ OBERER 77(87.50) —

AR 2y 1(1.14) —
PORE B 2 + BB 25 1(1.14) -
BUAMARZG -+ O R E F 1(1.14) -
PR MR 2 + BN AR 707.95) B

25+ .0 B AR E A

T =7 ROR AN IS TR BE AT 2L 1) BE 5 A S50 44 L B 4 T AH O¢ B
59 30 B A A 38 5 9] 281 15 B 1) 245 90 6 A5 U2 o

®2 RFOAS3RAME TNF-o. sIL-2R, MIF & IL-6 7k F Lk &
[(x%£s),pg/mL]
Table 2 Comparison of plasma TNF-a, sIL-2R, MIF, and IL-6 levels

between the patient and control groups

L7 9 W 2 (n=88) X BA2H (n=44) t P

TNF-a 18.19+3. 49 13.19+2. 87 8.20 <<0.001
sIL-2R 1 232.83+189. 14 952.01£155.31 8.51 <<0.001
MIF 19. 78+3. 22 15.02+2. 86 8.29 <<0.001
11.-6 11.45+1.63 8.69+1.51 9.33 <<0.001

£3 ZMPASXBAME INF-a,sIL-2R, MIF K IL-6 7k F bk &
[(x+£s),pg/mL]
Table 3 Comparison of plasma TNF-a, sIL-2R, MIF, and IL-6 levels

between the remission and control groups

EiE 7 ZMH (n=42) XTI (n=44) ! P

TNF-« 16.34+3.08 13.19+2. 87 1.89 <0.001
sIL-2R 1238.93+173.54  952.01+155.31 5.27 <0.001
MIF 18.49+3. 26 15.02+2. 86 5.242 <<0. 001
1L-6 10.56+1. 43 8.69+1.51 5.85 <<0.001

2.5 R4 TNF-a,sIL-2R,MIF }& I1L-6 /K
5¥ E/e MH B A G BT 45 AR i L BMI, IR
Pt H i =R R S0 B4 I 2% TNF-a. sIL-2R,
MIF J 1L-6 KV 573 E/e/ fH 2 & 3 IE M X (P<
0. 00135<C0. 0013;0. 0055 <<0.001), Bl TNF-a,sIL-2R,
MIF J% 11-6 /Kl  E/ e K HE L3 5,
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R4 BITAE . MEAE.EMEEA MY TNF-0,sIL-2R . MIF % IL-6 7K E L8[ (x £5) ,pg/mL]

Table 4 Comparison of plasma TNF-a, sIL-2R., MIF and IL-6 levels among the manic episode, depressive episode, and remission groups

2151 n TNF-« sIL-2R MIF 1L-6
PRAE AL 32 19.49+2. 77 1 323.58+169. 89 21.10+2. 69 12.22+1.45
TR 4L 14 20.81+3. 30 1307.12+144. 62 20.63+2. 84 12.38+1. 23
R e 42 16.34+3, 0809 1 238.93+173. 5409 18.49+3, 2609 10.56+1, 4309
F 16. 16 12.58 7.50 16. 11
P <0.001 <0.001 0.001 <0.001

W B R, D P<<0. 05; 53R 4 I, @ P<<0. 05,

x5 WmOIAMIME TNF-o.sIL-2R MIF & 1L-6 K E5FEH E/e' EH
X E
Table 5  Correlation between plasma TNF-a, sIL-2R, MIF, and IL-6

levels and mean E/e’ values in the patient group

TNF-« sIL-2R MIF 1L-6
r P r P r P r P
E/e’" 0.52 <0.001 0.42 <<0.001 0.32  0.005 0.53 <C0.001

EE 0

2.6 BRATAL I AR B K TNF-o,sIL-
2RMIF } 1L-6 /K- 53 E/e' {H 1 AH 5 1 43

P 0 AF 1% BMI L JH [ B2 H 0 =R Z 5 76 22 fif 01 41 AR
Fh ¥ TNF-a.sIL-2R } 1L-6 /K 5F % E/e' {8
EIEAM K (P<<0.001), Bl TNF-a,sIL-2R & 11.-6 /KF
W E/ e KTl L % MIF K- 5% E/e' {6
WY AR Gk (P =0. 268) 5 7 PR AF 41 5l 0 AR 41 78 2
M3 TNF-a,sIL-2R MIF } 1L-6 /K51 E/e H
JCUA AR S M (P=>0. 05), W% 6,

Rxo6 BITA MEA . EBEYPAHAME TNF-a,sIL-2R MIF & IL-6 7k F

5E 3 B/ ERIHEE
Table 6 Correlation between plasma TNF-a, sIL-2R, MIF, and IL-6

levels and mean E/e’ values in manic episode, depressive epi-

sode, and remission groups

45 R r P

A 40 TNF-« 0.22 0.29
sIL-2R —0.91 0.66
MIF 0.34 0.081
IL-6 —0.18 0.38

AR AL TNF-a 0.19 0.81
sIL-2R —0.81 0.18
MIF 0.89 0.10
1L-6 0.16 0.88

O i A TNF-a 0.59 0.001
sIL-2R 0.42 0.028
MIF 0.22 0.268
1L-6 0.56 0.002

2.7 FEUIALERE SIS E/ e H Y £ u kit
BUEAHT LLE/e KPS B AR &t DU RS e L Bt
R A5 25 9 6 FA A% B0  TIPAQ WA 9% 2 . TNF-a, sIL-
2R.MIF J¢ 1L-6 JJy A 78 &t R A1 Ak 87 2 ek
] A, 45 5 5 L TNF-a, 1L-6 7686 51 o ¥ 55 41
B Y (P =0.037;<<0.001), Bl A 0F HoAl W & 5
TNF-o. IL-6 /KF 5 E/e' 15 77 76 B3 & /) 1 A & (B>

0), Bl TNF-a,1L-6 K 5F-#5  E/ e/ K Pl , L3 7.

®7 WOARESTUERSE E/¢ M TRERES 1T
Table 7 Multivariate linear regression analysis of various indicators with E/e’

in the case group

RN B SE B ¢ P
T —7.3129  3.604 — —2.029  0.046
i I8 s 7 —0.554 0.625 —0.086 —0.886  0.379
BOR MR 25 0.033 0. 585 0. 005 0.056  0.956
IPAQ —0.001 0. 001 —0.071 —0.750 0. 456
2 4 0.185 0.973 0.018 0.190  0.850
¥ A —0.038 0.112  —0.032 —0.340 0.735
TNF-a 0.2239  0.105 0.222 2.118  0.037
sIL-2R 0.002 0.002 0. 095 0.974  0.333
MIF 0.110 0. 105 0.102 1.049  0.298
1L-6 0.907%  0.225 0.426 4.032 <<0.001

R? 0. 435

F 6. 659

#H:OP<0.05;@P<0.001,

2.8 ZMMIARESIIEAR ST E/eME M £ T4k
PR HT L E/e KF S R AR &, DL AR a2 51
BOKS P 25 W i S 00 L TPAQ. W 40 L 5 F2 L TNF-a,
sIL-2R.MIF Jz 1L-6 24 H 728 & , R Uik Ak @ r £ 0
2R P ] R R, 45 R R, TNF-o, 11-6 75 #5750 fh ) o
Biit 2 & X (P =0.040;0.006) , B K 1F HAth [/ 2 )5
TNF-a.I1L-6 /K5 E/e 547 78 B . i 1E 4 56 (B>
0) s Bl TNF-a IL-6 7KVl &5, E/e K Pl s, W3R 8.

®8 ZEMYPABRESTIERS E/HNEST&ERIENH
Table 8 Multivariate linear regression analysis of various indicators with

E/¢’ in patients in remission

& B SE 8 t P
HAL —10.527  5.952 — —1.769  0.087
i 1B R 7 —1.178 1.025 —0.163 —1.150  0.259
VORGP 25 —0.277  0.894  —0.043 —0.310  0.758
IPAQ 0.000 0.002 —0.025 —0.185 0.855
W 4 —0.346 1.640 —0.027 —0.211  0.834
G i 0.014 0.181 0.011 0.076  0.940
TNF-a 0.3349 0.155 0. 308 2.152  0.040
sIL-2R 0.003 0.003 0.143 1.089  0.285
MIF 0.097 0.135 0. 094 0.716  0.479
1L-6 1. 0982 0.371 0. 446 2.959  0.006

R? 0.585

F 1.707

H:DOP<0.05;@P<0.001,
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BD J& — i UL £ A+ 23 D) B B A5 1 )™ 3RS b
P )G BD B AR HARSE TR T — LB
Hrp KRB 2915 BD JE TR 70 %, & H AL T- /Y
FEJFEEUY . BD B O I B I E TR B
PR I A8 52 9 BB T2 1) 4F 0 Lo 387 e RE 7 2 SR
17 q}““ﬂc

BD Y &AL 2 A2 2 4F Kb RGE R AR I3 3 T
HEMO. AT R B4R MK TNF-o 1L-
6 K sIL-2R 7KV 8 3 5 T % B 4L, W40 43 W W /s e
BD ZZff 1 & AAF X R 22 57 X R B BD B #H
A RE R IR LE A R R B A M ROIRES . BRAEWFOT
7% BD B H 1L-6 . TNF-a /KF 8 3 7550, sIL-2R
YEH TL-2 {5 515 3R FE bR 9 BD B35 3Rk iy K
-l i 2 TR Al BEFE G MIF 7E BD B
I B 5 D AR RS R B, BD R 1 1K MIF K P
3 T E R AHRE . MIF AFE R %6 R e bn ik, ml
DA 3 150 S A A% T A5 0 52 IO R 240 o o 8 9 4, 3
FW MIF AlgERIFES S BD kA5 LR, R, {2
S AN PR - AT DA 7 R il v L T e R O 1 i
B A8tk . On] DL I R Fe -3 R R
B ( The hypothalamic-pituitary-adrenal axis, HPA)
AEFFALAANT I B Y 52 - . BT BD SRR Y S g
RGO HPA ¥y 2s 32450, B DLASE I 776 BD 9 &
I B v T R B — E P VE Y

BD B E TR AR S — U R AE I A7 7 O 178 98
JRURR: , - 55 JFC XU B i 9 9 1) 47 2 1o (] 428 KT 3
2 H.O P2 (American Heart Association, AHA)
g 1, BD ] Ub bR 48 42 525 5 5l koot #F 8 Ak 0 ke L OF
HHE 0 i A 8 T XURR . — 5T 5 BD R
AR G IR PR 2R 5 i AT G, e B Z HROR IR
FLAE LA B 0 T WA 3 R SR AR A, S 2R
15 P XA 955 119 & Rt [ 4 0ORS B e
254 o 23 G 00 1088 B KUK o 5 2 e SR AL A L fil
FHBURT i 25 036 97 1Y 838 w] DU 310K 5 3%, B
il DR s R T o 14 A R et [RDRE A6l AV UK
o R BT AEL 253597 (1 BD B # 4 kA 5MA
KA KR B LLAE BD o A3 A i rh L AR T
BT HOD IETIRE

TG PR b i HOOG T B 190 R W 4 D g L AR 2
KTERT SRR . i F HFpEF R R4 LI HY
fat FE N AR LG, BD S35 20 0 % 0 JEE 1 24 o 4F 18 B L
JIT LAVEAl A8 5 00 JUE & 5K D BE n] BB AT B TR R R B
HOOTRE S . A2 D AT 5K 20 BRI = A 4 A o O
SR A H R A G, BT LA IR R 2R
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