MR B MR Modern Food Science and Technology 2022, Vol.38, No.11

A EIFEE EX KA S BIVRLEEE
KBRAERH I E1ER

T, BRMA, JICE, &), EEX, WET, RKE"T

N ABAREFRANELAF R, T HiEk 541101) Q. BREFESE _WEER 4, J @itk 541109)

GBI BHIAMEERXL2EPAPREREALEEE, | ORERERFELEGRAMRETLERE,
J®AEAR 541101)

BE: ZH R AR A A AT ks 569 % FI9E 45448 (Polycystic Ovarian Syndrome, PCOS) KRIEKaGX EA4EH . 2
FHEMEREARE., Lee's 458, NI R A H AR ENR; KA H&EE $ &, Masson F EILR FRIF 40 L% 32 B A 4ifl
PR s BRI SR M AR K R A i ik F AR £ 454% (T, E2. LH. FSH). £ f§48 % 454R (TC. TG. LDL-Cs HDL-C)x #& % % (INS)
56 %4 (LPS) K-F; &G AP A4 KA I7E TGF-A1/Smads 17 5@ % & 6 KK K-Fo JLIEATH. TERHREA. HWIFRH
AL A& PCOS KRR =, AN AMBIPEAR S EHRE, ABZATPCOS 2K MESFE (T: 48.49,45.71. 40.36 nmol/L;
E2: 46.63. 42.94. 49.94 ng/L; FSH: 1594, 17.77, 18.73 IU/L; LH: 18.73. 18.94\ 17.27 ng/L). £/ (TG: 0.59. 0.69. 0.79 mmol/L;
TC: 4.65. 4.72. 448 mmol/L; LDL-C: 0.39. 0.42. 0.44mmol/L; HDL-C: 1.99,.1.53. 1.39 mmol/L) #=LPS K-F (102.62. 152.8.
136.58 EU/L) (p<0.05), WA B EMIRE . =75 £ H R L EIH) Smadd. p-Smad3 F= p-Smad2 49 L AK-F. FFHHET, LI
HATE . TERMRE . HAWIATE AR L% 569 PCOS K #3494 2% 09k 2R .

KBER: ZEIPRLEAIE; BAH; MEEKT; alERH; JrRAENL

XEMHS: 1673-9078(2022)11-20-29 DOI: 10.13982/j.mfst.1673-9078.2022.11.0043

Effects of Different Probiotics on Symptoms of Letrozole-induced

Polycystic Ovary Syndrome in Rats

LI Xinyu!, XIE Chenyang!, HUANG Qiuping!, JIN Bin', DONG Zhewen', ZHONG Ping?’, SONG Jiale'*"
(1.School of Public Health, Guilin Medical University, Guilin 541101, China)

(2.Department of Obstetrics, Second Affiliated Hospital of Guilin Medical University, Guilin 541109, China)
(3.Guangxi Health Commission Key Laboratory of Entire Lifecycle Health and Care, Guangxi Key Laboratory of
Enviromental Exposomics and Entire Lifecycle Health, Guilin 541101, China)

Abstract: The effects of Bifidobacterium sp., Clostridium butyricum, and Lactobacillus plantarum on the clinical symptoms of
letrozole-induced polycystic. ovary syndrome (PCOS) in rats were investigated. During the experiment, the estrus cycle, visceral fat mass and
weight, Lee’s index, and fasting plasma glucose levels were monitored. Thereafter, all the PCOS rats were sacrificed and the histological and
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fibrotic changes in ovarian tissue were observed using hematoxylin-eosin and Masson staining assays. The serum levels of sex hormones, blood

Modern Food Science and Technology 2022, Vol.38, No.11

lipids, insulin, and lipopolysaccharide were determined by enzyme-linked immunosorbent assay. The expression of key signaling molecules of
the TGF-4/Smad signaling pathway, including Smad2, p-Smad2, Smad3, p-Smad3, and Smad4, in the rat ovaries was detected using western
blots. Bifidobacterium sp., C. butyricum, and L. plantarum effectively restored the estrous cycle and improved insulin resistance. They
significantly modulated the levels of sex hormones (T: 48.49, 45.71, and 40.36 nmol/L; E2: 46.63, 42.94, and 49.94 ng/L; FSH: 15.94, 17.77,
and 18.73 TU/L; LH: 18.73, 18.94, and 17.27 ng/L), dyslipidemia (TG: 0.59, 0.69, and 0.79 mmol/L; TC: 4.65, 4.72, and 4.48 mmol/L; LDL-C:
0.40, 0.42, and 0.44 mmol/L; HDL-C: 1.99, 1.53, and 1.39 mmol/L), and LPS (102.62, 152.8, and 136.58 EU/L). Moreover, the intervention by
all three probiotics significantly inhibited the expression of Smad4 (52.89%, 29.14%, and 69.80%), p-Smad3 (65.31%, 65.82%, and 78.57%),
and p-Smad?2 (77.42%, 52.86%, and 56.96%) (p<0.05). Hence, Bifidobacterium sp., C. butyricum, and L. plantarum exert significant protective

effects on letrozole-induced PCOS in rats.
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Fig.1 Vaginal smears at each stage of the rat estrus cycle (a) and

the effect of different probiotics intervention on the rat estrus
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Table 1 Effects of different probiotics intervention on body mass, Lee’s index and visceral fat mass in PCOS rats

48 %) PR E /g RELRRE/g Lee's 454k WAL B R = /g
EFM 173.83+9.32 291.33+15.11 22.96+0.28 7.11£1.53
PCOS 41 172.33+12.45™ 352.25+15.192 24.63+0.38* 12.25+£3.072
PCOS+LILE AT 28 174.33+£12.18™ 324.40+£23.26P 23.8140.55P 8.08+2.08>
PCOS+T B H 20 175.14+11.42m 320.25+15:46° 23.94:+0.30° 9.34+1.56°
PCOSHE43LATH 20 173.67+£13.91™ 317.33+23.83b 23.51+0.52b 8.114+2.96°
E:a AFBEFMILE, p<0.05; b &T5 PCOS kA, p<0.05¢ ns &7 EF ML, p>0.05.
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Fig.2 Effect of different probiotics on ovarium morphological (a) and its histological observation (b) in PCOS rats
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Table 2 Effect of different probiotics on number of ovarian luteal

bodies and cystic follicles in each group
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PCOS+TEMRE 4 5.25+0.96° 5.50+1.29
PCOSHEMILATE A 6.33£0.58° 5.40+1.14°
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Fig.3 Effect of different probiotics on the degree of ovarian fibrosis in PCOS rats
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Table 3 Effect of different probiotics on serum levels of sex hormone in PCOS rats
28 7| T K& /(nmol/L) E2 &k E/(ng/L) FSH/(IU/L) LH Bi=ikZ/(ng/L) LH/FSH
e 54.24+6.51 52.05+1.16 19.73+4.32 20.80+1.09 1.17+0.23
PCOS 4 65.41+8.48* 40.16£5.59 13.57+1.95° 25.06+0.18° 1.65+0.12*
PCOS+{LIUEATH 41 48.49+5.18° 46.63+8.10° 15.94+2.67° 18.73+£3.72° 1.23+£0.23°
PCOS+T MR H 4 45.71£2.91° 42.94+6.63° 17.77+0.86° 18.94+1.40° 1.25+0.13
PCOS+HEMIUATE 28 40.36+4.36° 49.94+6.63° 18.73+0.66° 17.27+£2.11° 1.26+£0.26°
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Table 4 Effect of different probiotics on serum levels of FPG, INS and HOMA-IR in PCOS rats

20.01%- 26.22%- 14.24%, LPS 7K>F43 5~ B% 72.03%-
58.35%. 62.78% H BA RE %, HOMA-IR f544)
W% 12.57% 24.58% 18.99% H B B &M% 7

(p<<0.05), HH INS. HOMA-IR DL T ERAR i 1T
BT, LPS KT DAFLSUBSAF B T PSR e i %
T-FizHZ 8] INS. LPS A1 HOMA-IR 76 5 M2 7.
IR G RN 25 2E B 0T e JE I R Y iz T A R
IKILIE LPS 7K~F, BETTZE M4 5 RISV, T8 3 38
IR ) H . Ahmadi ZB230, M 12 J& 1) 6 Az g b
7077 AT 2 35 B AR PCOS F835 [ FPG INS /KFF
HOMA-IR 15%, g3 HAREIK. FEIN, AT
fa T 25 T 22 ) LFLSOECAE 1R A B8 BR A2 0 0 T A5 R B
AR LN B A PR LPS ZKSFI6), (R 4 B3l it i 4
B, fE45T PCOS B 12 J& IR AT B =06 18

DAL . VERRILIT B, SRR BT S,
3% INS ZKF A1 HOMA-IR 475 3|03, X 5A# %
1) 25 A — 3.

REIMFE. BRS= K HOMA- IR AYZE1L

28 7] FPG % &/(mmol/L) INS/(mU/L) . LPS/(EU/L) HOMA-IR

EFA 4.41£021 14.69+0.53"  219.83+88.03 2.93+0.11

PCOS 41 4.73£0.33" 18.19£0.94° 366.91+135.68*  3.58+0.15
PCOSHLAUH AT 40 4.72+0.05" 1455+0.36" . 102.62+17.23>  3.13£0.12°
PCOS+T B 4% H 48 4.50£0.31 13.42+0.96° <152.80+42.99®  2.70+0.64°
PCOS+H#H A FUATH 42 443+0.33% 15.60+0.89®  136.58+20.05>  2.90+0.13"

E: a A THEF AL, p<0.05; b AT 5 PCOS ki, p<0.05;-ns £ ~5EFALE, p>0.05,
R 5 AN[E)H A ET- T &L A FR M AS 7K T A9 FZAE (mmo | /L)
Table 5 Effect of different probiotics onserum levels of lipid in PCOS rats (mmol/L)

20 3 TGk B TC KA LDL-C & & HDL-C & &
AR 0.82+0.09 5.16£0.52 0.420.01 1.36+0.35
PCOS 41 1.03+0.18" 7.68+1.32° 0.86+0.01° 0.93+£0.27°
PCOS+HILSUE AR 40 0.59+0.09° 4.65+0.77° 0.39+0.01° 1.99+0.52°
PCOS+ T B A% T 48 0.69+0.08° 4.72+0.71° 0.42+0.01° 1.53+0.36°
PCOS+HHE ILAT A 41 0.7140.20° 4.48+1.41° 0.44+0.02° 1.39+0.53¢

2.7 HETET IR PCOS K R & A5 A A F

#9 % vl

JEAR U 5 1N PCOS BB 4R I L AIARIE 2L
Z—, FEPMES TC. TG K LDL-C /KT,
HDL-C /K- PREARCNRFER, W50 R, Ml N JERE B
TSR () B I ANOUA B T 1 S (s D mT G iR & e
TGRS, eAh, i TE R R R v N R A AR
BB RN, SR ELE— D nER, h
x5 0H, 5IEW4ME, PCOS 4 KM TG, TC.
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LDL-C /KPR ZETHE (p<<0.05), HDL-C 7KV 5%
K (p<0.05). FHEL PCOS 4H, FLOUEATE4. T AR
4L YA AR R LS TG /K50 1) 583 PR
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Fig.4 Effects of different probiotics on the protein expression of ovarian fibrosis-related factors in PCOS rats

E: a A THEFAEILEK, p<0.05; bEAT5 PCOS 4Atbik, p<0.05.
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