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ABSTRACT Objective: To explore the changes of heat shock protein 70 (HSP70) and ischemic modified albumin (IMA) in patients
with polycystic ovary syndrome (PCOS) and their correlation with sex hormones and oxidative stress. Methods: 87 patients with
untreated initial diagnosed PCOS admitted to Tongji Hospital Affiliated to Tongji Medical College of Huazhong University of Science
and Technology from June 2017 to June 2018 were selected as PCOS group. A total of 87 healthy women who underwent physical
examination at the same time were randomly selected as the control group. The serum levels of HSP70, IMA, sex hormones and
oxidative stress indexes were compared between the two groups, the correlation between serum HSP70, IMA levels and sex hormones,
oxidative stress indexes were analyzed. Results: The levels of serum follicular stimulating hormone (FSH), luteinizing hormone (LH),
testosterone (T), 8-isoprostaglandin F2a (8-isoPGF2«), malondialdehyde (MDA), HSP70 and IMA in the PCOS group were significantly
higher than those in the control group, the differences were statistically significant (P<0.05). The serum levels of superoxide dismutase
(SOD) and glutathione peroxidase (GSH-Px) in the PCOS group were lower than those in the control group, the differences were
statistically significant (P<0.05). There were no significant differences in serum estradiol (E,) and prolactin (PRL) levels between the
PCOS group and the control group (P>0.05). Serum HSP70 and IMA levels in PCOS patients were positively correlated with serum FSH,
LH, T, 8-isoPGF2a and MDA levels, negatively correlated with SOD and GSH-Px levels (P<0.05), but there were no significant
correlation with E, and PRL levels (P7>0.05). Conclusion: The levels of serum HSP70 and IMA in the PCOS patients are abnormally high,

and the level changes of the serum are closely related to the sex hormones and oxidative stress. It is suggested that HSP70 and IMA may
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be involved in the pathological process of PCOS. Clinical detection of HSP70 and IMA may provide an effective predictive role for

PCOS diagnosis and treatment.
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Table 1 Comparison of serum FSH, LH, E,, T and PRL levels between the two groups(x +s )

Groups n FSH(mIU/mL) LH(mIU/mL) E,(pg/mL) T(pg/mL) PRL(ng/mL)
PCOS group 87 6.68+ 1.06 11.56% 2.43 51.76% 12.64 2.68+ 0.85 16.58+ 7.38
Control group 87 5.06% 0.74 6.21+ 1.74 49.58% 14.15 1.04+ 0.52 17.16% 10.43

t 2.134 5.984 0.642 3.071 0.512
P 0.041 0.000 0.837 0.031 0.887

% 2 WA 8-isoPGF2a MDA ,SOD . GSH-Px 7K EL & ( xts )
Table 2 Comparison of serum 8-isoPGF2a, MDA, SOD and GSH-Px levels between the two groups( x+s )

Groups n 8-isoPGF2a( ng/L) MDA (nmol/mL) SOD(U/L) GSH-Px( wU/L)
PCOS group 87 184.82+ 16.53 6.14+ 1.06 62.43% 9.65 163.64+ 22.48
Control group 87 65.26 7.64 3.05+ 1.13 84.78+ 10.64 214.65 27.67
t 13.846 5.716 7.685 6.794
P 0.000 0.000 0.000 0.000
% 3 WA TE HSP70.IMA 7K F b4 (xs )
Table 3 Comparison of serum HSP70 and IMA levels between the two groups( x=s )
Groups n HSP70(ng/mL) IMA(U/mL)
PCOS group 87 0.26% 0.11 74.36% 11.62
Control group 87 0.19+ 0.08 41.37+ 8.25
t 2.142 7.894
P 0.039 0.000
% 4 PCOS & iF HSP70,IMA K E5H#E KW BIEIRNHEXE
Table 4 Correlation of serum HSP70 and IMA levels with sex hormones and oxidative stress indicators in PCOS patients
HSP70 IMA
Items Indexes
r P r P
FSH 0.427 0.036 0.312 0.034
LH 0.588 0.000 0.601 0.000
Sex hormones indexes E, 0.285 0.714 0.274 0.755
T 0.315 0.039 0.463 0.038
PRL 0.242 0.769 0.231 0.772
8-isoPGF2a 0.594 0.000 0.613 0.000
Oxidative stress MDA 0.595 0.000 0.598 0.000
indexes SOD -0.438 0.003 -0.449 0.002
GSH-Px -0.556 0.001 -0.472 0.001




- 66 - MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol20 NO.1 JAN.2020

It PCOS J&—Fi Bt () i & & B fs Mg o A BFoE - hIESE,
PCOS BHHURAELEME NG ACI Bt | o M 38 B B 24K
B, S5 | K A = 2 MR R S5 S5 H I O, S 380 7k 1 il
SEr= e ) LA TR RS . A BRI MR IE
B IR PN A M R AR AL S P B AT A, Y AL
FAMCREIABERT,  OF )RR R 0 B Ak S BT E kL R
fir, BUHIREEANI L BRE SIS, UNERGRIEEHEN, I
PCOS Ry HLTUEEAF . FRULAT UL, PRI K. S LR AT
PCOS &4 KRB K. AR5 B, PCOS 4 B3 1M ik
PR R AR FSH LH .\ T /K7 35 5 T X R ARk
167 8-isoPGF2a MDA 7K F- 15 T X R 41, SOD .GSH-Px 7K -
T AL . tiiFsE PCOS B MR Ha bR I E AL DA bR &
AR AR, AN AR BRI A e RS E KO IR 5%
(e AR NS N U B oy tall =R AR it A& G2 &€ (=t )
PCOS Wiy P HR5 B G PRAGAE LL SRR

HSP70 7 1 R 8 B A8 M 56 i N i 25k R THR
BEIESE , HSPT0 X [ H L 04 Rl B 4 0 4 W 13 B AT SR 2 A
HIVEH, B, 5T HSP70 RYAFFT 24 Al 40 g K
BEPR I 4K, HoAE PCOS (B3 ML H AR Bl v A 03
HHX PCOS 297 W A Frilt— 0. FRIE 3 M AR A%
B, NRN AR A SR T 54 i RS SR A G
Y A ARG m R, 52 [ R 5 1 RE A P4 i
BT LA, B R SR T A & R A AR R 4 4E
WM fa, 54 @A AR I FEARM F 2 1 RIFR S IMAL2,
BEAERFR PRS0 LB M IR ASSE 2tk SR KSR - AE il A 22
S A B = R IR 2 FRME FRS FBRE INLTE IMA ZKF- % T
B HATHRASH TR PCOS B IniE IMA K EASy, (A
WS8Rt — 2 0H .

AW R, PCOS 2H 4 34 113 HSP70 IMA 7K %5 %6t I8
Tt PR BRI LT 7, PCOS [ 1ML HSP70 IMA /K
S T, 3 A 1 HSP70 IMA ZKSPAZ A6 AT A B T
PCOS ({12 ¥7 . PCOS 3 IfiL i HSP70 KT+, whES
HSP70 HATH0i F th BRI A AR 5 K A8 E 4T AR Wi VR
A oeRB SEE S AUR NS HSP70 & m4K, Yl F
7 IR AR B, Ay 3 Ry 0 R R TR A A A B T g, K P
&0 IMIE HSP70 Wi 5 2 AT A URA 4 i Rl R BT, A
PEARAE, HAK T F RN o RGH AP AR BE JOE I
FHLPY, PCOS BAFIME IMA ACE-FHE T R 5 PCOS BE Ak
P M KO SR RS 56 PCOS BB AR HERE AR5
A R 2 ZE AP AR ML AL T AU BB T 4R
ARZS T R BUR F AR B FH = ), 0 R M IMA K-
WE A, HEW IMA KCOFF SRR B E DU SR
RSN HEPE B KR ES o ARWFFE A 5643 BT 7w , PCOS
B 1M 7E HSP70 . IMA /K % 5 1f1 7§ FSH.LH.T.8-isoPGF2q.,
MDA /KR IEM KR, 5 SOD GSH-Px 7K - 52 1 A 56 56
#, A0 HSP70 IMA 7K 5 E, PRL 7K T b ZAH XKk
FSH .LH.T.E, .PRL J& JZ AL P 8 28 /K OF 1 E AR AR 2027,
SOD .GSH-Px 2 FEZ HT & LA, LEHLIA AL - B b sh &
B R A E B TE Y ; 8-isoPGF2o R ANAGNE 1 g b AL AL DU s
% [t LIGH 5 SRIY R IR B S A=, 2 AN

JEHE BRI MDA 2 Sz LA S A 0K -7 58 B2 1 2484
SR PG AN, MDA JKP#G0, dytgal i, PCOS 2
AT LG AR , T —Fh i R Z N RS 5N
WEFLLEA AL . HAEAIN I E R PR bR A AL N R b

MHZIRIZT 7 AT . 1 PCOS (47 1L HSP70 IMA JK-F-

HZ PP EIE R A BRI AFAE ARG, L3 HSP70.,

IMA JKFTH 47 S AFTE ST AR L s MEE R KT

AR 3@ A 1ML HSP70  IMA JK-F-RT LAl PCOS 1912 HT i

7 e UG VPG SR B B RS L I L3 HSP70 IMA HoAY

YRR T PCOS S I RIS M RE . 4RI, 1L HSP70 IMA

X PCOS HARMIS Wi (KX PCOS 1825 I R T 14 40 L

TP HE— 2P 1 IS T LAE K
£ ik ,PCOS [ IfLiF HSP70 IMA JK-V-5 % THi, 5

ZRMERGE IR (FSH\.LH.T) FAALNLE AR (8-is0PGF2a

MDA ,SOD GSH-Px) % ARG, Wil ifiLi HSP70 IMA 7K-F-fE

B4t [z PCOS (BH AT , Ml Ri21H PCOS $AME .

& % 3L @ik ( References )

[1] Reinehr T, Kulle A, Rothermel J, et al. Weight loss in obese girls with
polycystic ovarian syndrome is associated with a decrease in
Anti-Muellerian Hormone concentrations [J]. Clin Endocrinol (Oxf),
2017, 87(2): 185-193

[2] Simges-Pereira J, Nunes J, Aguiar A, et al. Influence of body mass
index in anti-Miillerian hormone levels in 951 non-polycystic ovarian
syndrome women followed at a reproductive medicine unit [J].
Endocrine, 2018, 61(1): 144-148

31 &7, A, ik &4, & CHE A% A PCOS L B £ 48 AL A F= 1
kAR I ARG AR A o4 (0] F B a4 R4k, 2017, 32(17):
4093-4095

[4] sR2F, B8, F2R, F. S ENRESEESZ RRBR FHAFS
PR R Ao BB R AR AR A R A ()] B F AR & &, 2017, 46(9):
171-174

[5] Cesa LC, Shao H, Srinivasan SR, et al. X-linked inhibitor of apoptosis
protein (XIAP) is a client of heat shock protein 70 (Hsp70)and a
biomarker of its inhibition[J]. J Biol Chem, 2018, 293(7): 2370-2380

[6] Giri B, Sethi V, Modi S, et al. "Heat shock protein 70 in pancreatic
diseases: Friend or foe"[J]. J Surg Oncol, 2017, 116(1): 114-122

[7] Pooe OJ, K?llisch G, Heine H, et al. Plasmodium falciparum Heat
Shock Protein 70 Lacks Immune Modulatory Activity[J]. Protein Pept
Lett, 2017, 24(6): 503-510

[8] Thielmann M, Pasa S, Holst T, et al. Heart-Type Fatty Acid Binding
Protein and Ischemia-Modified Albumin for Detection of Myocardial
Infarction After Coronary Artery Bypass Graft Surgery [J]. Ann
Thorac Surg, 2017, 104(1): 130-137

[9] Inal ZO, Erdem S, Gederet Y, et al. The impact of serum adropin and
ischemia modified albumin levels based on BMI in PCOS [J].
Endokrynol Pol, 2018, 69(2): 135-141

[10] 4B T4 = A & Bl = boa 28R 5. &
M ENEGSEL LR I AHEF X &, 2016, 250):
767-770

[11] #4545, SRR RS RBAML [J] FPEITR AT
2016, 24(6): 422-427

[12] Pasch L, He SY, Huddleston H, et al. Clinician vs Self-ratings of



PREYES#HE biomed.cnjournals.com Progress in Modern Biomedicine Vol20 NO.1 JAN.2020 . 67 -

Hirsutism in Patients With Polycystic
Associations With Quality of Life and Depression [J]. JAMA
Dermatol, 2016, 152(7): 783-788

1 AR R E BB G 5F PCOS & & 4R 7 Atk 8y % 4%
T FRAE AT B 3206 JRATE A, 2017, 34(3): 427-430

[14] Condorelli RA, Calogero AE, Di Mauro M, et al. PCOS and diabetes
mellitus: from insulin resistance to altered beta pancreatic function, a
link in evolution[J]. Gynecol Endocrinol, 2017, 33(9): 665-667

[15] Li S, Chu Q, Ma J, et al. Discovery of novel lipid profiles in PCOS:
Do insulin and androgen oppositely regulate bioactive lipid
production[J]. J Clin Endocrinol Metab, 2017, 102(3): 810-821

[16] x4, 3K &, ATAT, F AR TR =(2- 2R TEFANH R
S xPUEbE KRB F KR I R A R AR ()] SRR S
HeZe &, 2017, 34(2): 95-98

[17] #3, EmAE, XA, & REHER S P L A8 26k K
Fo kA AEBE T[] ILAR A 4 B 5 3 &, 2018, 18(8): 1527-1531,
1539

[18] #KA, 75 &, x| 2. Hsp70 *+ 4% 8.3 535309 Z MR e % |
W T Byt K BT a9 eall]. b & E 25, 2016, 56(40): 37-39

[19] Yavuz F, Biyik M, Asil M, et al. Serum ischemic modified albumin
(IMA) concentration and IMA/albumin ratio in patients with hepatitis
B-related chronic liver diseases[J]. Turk J Med Sci, 2017, 47(3): 947-
953

[20] Seshadri Reddy V, Bukke S, Munikumar M. Elevated levels of the

Ovarian ~ Syndrome:

circulatory ischemia-modified albumin in patients with polycystic
ovary syndrome: a meta-analysis [J]. Gynecol Endocrinol, 2018, 34
(10): 868-874

[21] 7735, @ m &, B f-Ah & & & 49 06 AR A 3t R[] AR 5 9% A
56k, 2017, 24(7): 823-826

[22] Wang H, Tang C, Jiang Z, et al. Glutamine promotes Hsp70 and
inhibits a-Synuclein accumulation in pheochromocytoma PC12 cells
[J]. Exp Ther Med, 2017, 14(2): 1253-1259

[23] Gao H, Meng J, Xu M, et al. Serum Heat Shock Protein 70
Concentration in Relation to Polycystic Ovary Syndrome in a Non-
Obese Chinese Population[J]. PLoS One, 2013, 8(6): ¢67727

[24] Hulina A, Rajkovi¢ M, Jaksi¢ Despot D, et al. Extracellular Hsp70
induces  inflaimmation and modulates LPS/LTA-stimulated
inflammatory response in THP-1 cells [J]. Cell Stress Chaperones,
2018, 23(3): 373-384

[25] AR . A L EHRE G ET RN S K7 R IR A A A I AR M
FH B RF T RE AN [J]. AR T BELEESRE,
2017, 26(2): 172-174

[26] Bk, A5, 3% E, 5. B F B R A AR 28 4R b MR
ALrE 1) 6 A8 R AE[T]. 55 0 B & 4 &, 2017, 33(1): 95-98

[27] Fang X, Wang L, Wu C, et al. Sex Hormones, Gonadotropins, and
Sex Hormone-binding Globulin in Infants Fed Breast Milk, Cow Milk
Formula, or Soy Formula[J]. Sci Rep, 2017, 7(1): 4332

[28] Pop B, Niculae AS, Pop TL, et al. Individuals with autism have
higher 8-Iso-PGF2a levels than controls, but no correlation with
quantitative assay of Paraoxonase 1 serum levels[J]. Metab Brain Dis,
2017, 32(6): 1943-1950

[29] Mikuls TR, Duryee MJ, Rahman R,
malondialdehyde-acetaldehyde antibody in the rheumatoid arthritis
joint[J]. Rheumatology (Oxford), 2017, 56(10): 1794-1803

[30] Asiltas B, Surmen-Gur E, Uncu G. Prediction of first-trimester

et al. Enrichment of

preeclampsia: Relevance of the oxidative stress marker MDA in a
combination model with PP-13, PAPP-A and beta-HCG [J].
Pathophysiology, 2018, 25(2): 131-135

(E#E 49 T1)
(1 ] &, R, BB, F OB ACF AR A E R RS o
Z[J]. 4 32,2011, 42(06): 1057-1060

[13] vfﬁaﬁ%, FALIE, BRI %, ARG R A B i 7 VT ST AR [T].
R A5 T4, 2008, (04): 748-755

[14] Kokai J,
methylcanthinone from Ailanthus altissima [P]. Japan: JP 83-220600
19831125, 1985

Koho T. The physiologically active hydroxyl-

[15] Ohmoto T, Sung YI. Antimycotic substances in the crude drugs II[J].
Jpn J pharmacogn, 1982, 36: 307-314

[16] Ohmoto T, Shinho Y, Kajiro NI. Antiulcer alkaloids from Picrasma
ailanthoids[P]. Japan: JP88-155940, 1988-06-23

[17] #A% 255, R0, KW 4E. BARGIREMBR S B LAY EH
BRI 25 AT R, 2012, 35(6): 469-472

[18] Hye MK, Jin SL, Jurdas S. et al. A new canthinone-type alkaloid
isolated from Ailanthus altissima Swingle[J]. Molecules, 2016, 21(5):
642

[19] HAOR, KB £, FRAE, F. X TR g LFHNEGHR [J]F
3537 258 4R, 2002, 18(4): 464-465

[20] 4%, A%, E+FRREMALRREI] AR T RAREFZR
(B &A5R), 2002, 17(4): 364-368

[21] R, F 248, AR, 5. 3 3E LW Bl R & rb -S40 & nk IRAE R 49

BR[IA 5 2k, 2019, 21(02): 7-11

[22] Scammell TE. Overview of sleep: the neurologic processes of the
sleep-wake cycle[J]. J Clin Psychiatry, 2015, 76(5): e13

[23] Scammell TE, Arrigoni E, Lipton JO. Neural circuitry of wakefulness
and sleep[J]. Neuron. 2017, 93(4): 747-765

[24] FEAH, 242, 23240 BERRALA) 69 BT AR IL[T] 16 R AAH 2 &,
2005, (10): 18-20

[25] #% 4%, #oA4E, BIRMG R, . B4 ERAMIR - L8 PAER [J]10
RAY EFHE, 2015, 15(11): 2191-2194

[26] 48s%35, B4 &, 3239, . AT RIA N KRR BEIR 25 A Ao P ARAY
g@Fartk U FEFELSESFRE, 2018, 24(03):
428-430

[27] #R, RAF, 4 AR, 5. AH] o kR K R EAb £
B R [T]4F #0016 R 26 &, 2019, (08): 98-101

(28] K& 2% P 257 25 AR WU AR5 1E AR AR A B L AL AT
FR: B KR, 2017

[29] Singhuber J, Baburin I, Kiihlig H, et al. GABA, receptor modulators

i SR % ok

A

from Chinese herbal medicines traditionally applied against insomnia
and anxiety[J]. Phytomedicine, 2012, 19(3-4): 334-340

[30] Gottesmann C. GABA mechanisms and sleep[J]. Neuroscience, 2002,
111(2): 231-239



