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Effect of quercetin exposure during the prepubertal period on ovarian
development and reproductive endocrinology of mice
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Abstract: This study is to explore the effects of quercetin (QUE) on the 3 week-old mice ovarian development
and relative hormone levels. The 3 week-old mice were exposed to QUE (45, 25, and 5 mg-kg 'd”") by gavage
for 50 days. The estrous cycle during 50 days and the changes of hormone level such as FSH, LH, etc were
monitored. Moreover, the ovaries were removed after sacrifice. The organ index was measured, and the ratios
of different stages of follicles were analyzed by HE staining. Furthermore, the proportion of PCNA positive
cells during all stages was detected by immunohistochemistry. The results showed that QUE could increase
body weight of mice and reduce the anogenital distance (AGD) to some extent, and was able to disrupt mice’s
estrous cycle, but it could not extend or reduce the cycle regularity. It increased ovarian organ index with a
dose-dependent manner. The proportion of the primordial follicle and secondary follicles rose obviously, and
that of mature follicles’, atretic follicles’ and corpus luteums’ reduced, while primordial follicle had no change.
Immunohistochemistry analysis showed that QUE could effectively increase the percentage of proliferating cells
in all kinds of follicles. Serum hormone assay showed that there were significant changes of FSH and LH
levels. In summary, QUE showed an estrogen-like effect on mice’s ovarian development. The weight of ovary,
the proportion of all kinds of follicles, the development of ovarian cells and the level of plasma hormone in mice
were altered obviously by oral administration of QUE.
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Figure 2 Photomicrograph of follicle labeling for HE (x400).

D: Mature follicle; E: Atretic follicle; F: Luteum
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Figure 1 Effect of quercetin (QUE) on the ovary index. A:
Blank control group; B: QUE 45 mgkg ' group; C: QUE 25
mg-kg™' group; D: QUE 5 mgkg' group; E: Estradiol 0.1
mg-kg” group. n=6, ¥+ts. P<0.05vsgroup A; P <0.05
vs group E
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A: Primordial follicle; B: Primary follicle; C: Secondary follicle;
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Table 1 Effect of quercetin (QUE) on the follicle ratio of every stage (%).
selected five fields for every section.

The types of follicles were detected by HE staining, and
A: Blank control group; B: QUE 45 mg-kg ' group; C: QUE 25 mg'kg ' group; D: QUE 5

mg-kg ' group; E: Estradiol 0.1 mg-kg ™' group. n=6, ¥+s. P <0.05vsgroupA; 'P<0.05vs group E
Group Primordial Primary Secondary Mature Atretic Luteum
A 1.64 + 1.81 6.91+2.11 5.81+1.34 20.15+5.79 55.13 +3.45 10.43 +6.77
B 7.12+1.87°F 8.43 + 1.67 9.69+2.33" 17.34+3.45™ 4443 +2.89" 12.13 + 5.41
C 3.44 +2.98" 5.49 + 498" 8.17+2.15 19.11 +2.57° 58.97 + 5.14 5.54+2.47""
D 431+2.18" 8.92 +3.75 7.60 +2.35 18.98 + 2.44" 53.78 = 1.99" 5.66 = 4.18"
E 10.13 +3.24" 11.78 +2.22° 972+ 1.11" 14.14 + 1.59" 43.17 + 145" 11.74+5.22

E MR KT A 41 (P<0.05); 1 B
N E H 1) AT L 5T A4 (P<0.05), By
C. DY KT E4l (P<0.05). IEAEEHIEH, B 4]
AE 4L PABE LL el RN T A 4 (P <0.05),
i CAMDAHAWE KT E 4 (P<0.05); EFLN
tbigrr, ¢ A D Ayl A 4 E A
(P<0.05).
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HRKZEMN. WE 2 aTLUEH, BT RGN, %
¥H B AA W2, U AR A o gy
WL PCNA B & (P<0.05). JRIAUIEH, B. C.
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D4l (P<0.05). KU+, D 21 B G o Lk 1)
T A4 (P<0.05), MMEHAmT A.B.C4 (P<
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(P <0.05).

Figure 3 Photomicrograph of follicle labeling for PCNA (x400).

Table 2 The positive cells ratio of PCNA from kinds of survival
follicles in each group (%). A: Blank control
group; B: QUE 45 mg-kg™' group; C: QUE 25 mg-kg™' group;
D: QUE 5 mg-kg ' group; E: Estradiol 0.1 mg-kg ' group. P <
0.05 vs group A; P < 0.05 vs group E

n=6, xts.

Group  Primordial Primary Secondary Mature
A 2741+942 3786+3.81 3898+6.14 4637+3.14
B 4835+6.48 4580+6.33" 4276+3.76" 53.18+6.01°"
C  40.61+8057 4899+7.277 43.44+421" 5032+337
D 53.63+3.68° 47.38+5997 4986+231" 46.57+7.29"
E  53.54+7.03 5536+582" 51.96+571" 66.31+550
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A: Blank control group; B: QUE 45 mg-kg ™' group; C: QUE 25

mg-kg™' group; D: QUE 5 mg-kg ' group; E: Estradiol 0.1 mg-kg ' group
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Table 3 Hormone level of plasma from different stages in each group (n = 6, X £s). Due to mice went into sexual maturity period
successively around the 20th to 30th day; there were not enough samples to constitute significant statistics at the two time points.
E2: Estradiol; FSH: Follicule-stimulating hormone; LH: Luteinizing hormone; P: Progesterone; PRL: Prolactin; T: Testosterone.
A: Blank control group; B: QUE 45 mg-kg ' group; C: QUE 25 mg-kg ' group; D: QUE 5 mg-kg ' group; E: Estradiol 0.1 mg-kg ™' group.
P <0.05 vs group A; TP < 0.05 vs group E

Time point/d  Group E2 /pg'mL™" FSH /mIU-mL"" LH /mIU-mL™" P /ng-mL"”"! PRL /ng-mL™" T /ng-mL""
1 A 94.04 + 9.35 22.52 +3.88 23.12+ 1.43 13.15+1.19 21.06 +3.51 0.20 +0.07
B 90.90 = 8.01 19.54 +2.74 26.98 +4.25" 13.36 + 1.40 20.84 + 1.04 0.18 + 0.06

C 86.61 +11.73" 19.14 +2.14" 27.64 +4.13" 12.31+0.39 21.09 +2.21 0.18 +0.04

D 86.32 + 4.76" 18.02 + 1.60" 29.08 +2.30" 14.14+2.14 19.59 + 4.42 0.15 + 0.04

E 101.27 + 6.05 20.98 +2.31 23.12+2.05 13.66 £ 1.70 15.13 £2.44" 0.14+0.10

10 A 91.45+8.30 20.50 + 1.78 32.73 £2.81 13.13 + 1.31 21.24+7.76 0.16 + 0.06
B 90.32 + 5.59 15.12 £2.63" 34.58 +3.03" 1632+ 125" 21.80 +0.25" 0.15 +0.03

C 87.39 + 11.31 17.12 £3.18 26.29 +2.74" 11.78 £ 1.53 20.40 + 4.41 0.14 + 0.01

D 87.94 + 10.26 19.14 £ 1.82 23.42+1.72" 13.93 + 1.07 21.97 +0.14" 0.16 + 0.06

E 102.97 +3.13 18.52 +0.82 2443 +1.87 11.48 +0.51 13.02 + 1.58 0.19 +0.05

40 A 104.68 +0.71 2642 +2.14 23.76 + 1.93 14.79 + 1.16 23.24+2.73 0.14 +0.01
B 95.85 + 6.81 17.77 £3.01" 32.11 + 8.43 14.91 £2.73 20.73 + 1.64" 0.14 + 0.03

C 98.99 + 8.12 19.03+1.35" 29.45 +3.70 13.69 +2.29 19.11 +0.35" 0.13 £0.02

D 92.80 + 0.92 1720 +1.32" 29.45+2.01 18.55 +2.59" 20.16 +2.32" 0.19 +0.03"

E 104.04 £5.99 17.39 £ 0.69" 2231+1.22 10.29 +2.44" 13.21£0.87" 0.12 +0.03

50 A 102.46 + 5.33 19.07 £ 1.16 30.41 +1.95 13.96 +2.40 2230 +4.63 0.17 +0.04
B 103.22 +2.73 18.94 + 3.69 26.61 +3.18 14.63 = 1.25" 22.42 +5.53" 0.17 +0.05

C 100.14 + 8.90 19.05 +£5.67 26.76 +2.33" 14.78 + 1.63" 2433 +2.51° 0.21 +0.04

D 97.93 + 6.99 17.87 +1.95 23.78 +3.50" 14.51 +2.66" 22.39+1.35" 0.22+0.05

E 96.98 + 6.04 18.61 +0.87 23.44 +1.68 11.76 + 1.24 1421 +4.77 0.14 4 0.10

51 %1X E2:B. C. D4A/NFE4 (P <0.05);
PRL: R EHWE/NT A4l (P<0.05); FSH: C. D
H/ANT A4 (P<0.05); LH: B. C. DA E AT
A4 (P<0.05).
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FSH: B. C. D Ml E 41 /N T A4l (P <0.05).
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PRL:B. C. D A A AW KT E4H (P<0.05);
LH: B. C. DA E AT A4l (P<0.05), Hr
CH KT EH (P<0.05).
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