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Study of a model of autoimmune premature ovarian failure
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[ Abstract]  Objective To improve a mouse model of autoimmune premature ovarian failure, different modeling
times and adjuvant were used to determine factors related to induction of premature ovarian failure by zona pellucida
glycoprotein 3 (ZP3). Methods B6AF1 mice with regular estrous cycles were randomly divided into five groups: normal,
model A, model B, model C and model D groups. At the end of the experiment, serum was collected to detect sex
hormones, and ovaries were collected to observe pathological changes, including effects on the zona pellucida and apoptosis
of ovarian cells. Results Compared with the normal group, the model B, C and D groups showed estrous cycle disorders,
including high gonadotropin and low estrogen levels, increased follicle atresia, obvious zona pellucida and increased
apoptosis of ovarian apoptotic cells. The model C and model D groups had more obvious changes in the number of atretic
follicles, ovarian apoptotic cells and zona pellucida. Conclusions In ZP3 induced autoimmune premature ovarian failure
the two-component model with three times immunization produced a stronger effect, and the modeling rate was 80% , which
can be used as a reference for future modeling.
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Note. a. Pre-estrus. Most of them are nucleated epithelial cells, but there are a few keratinized epithelial cells, no white blood cells. b.

Estrous phase. All keratinocytes or a few epithelial cells occasionally. c. Late estrus. Nucleated epithelial cells, white blood cells and

keratinocytes. d. Interestrous phase. Mostly white blood cells and a few epithelial cells and mucus.

Figure 1 Changes of estrous cycle cells in mice
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Table 1 Changes of serum E, and FSH levels in mice with premature ovarian failure induced by ZP,(x + s,n=38)

il R
E L
Groups Modeling method 2(pg/ml) FSH(mIU/mL.)
4 AEEL P TN
e SR 33.31 £ 5.21 8.80 = 1.48
Normal group NS
T A 4 Ve 471
P A 401 LIRS - | mg/ml. T 31.45 + 10.95 10.27 = 2.10
Model A group Primary immunization + 1 mg/mL TB
T B 4 1 RGP + 5 mg/mL TB . .
Model B group Primary immunization + 5 mg/mL TB 27.63 = 4.17 13.29 = 4.51
I C 4 Ve 41y
P ¢ 4L USRI + | mg/ml. T8 23.88 + 3.68" 15.31 + 4,28
Model C group Tertiary immunization + 1 mg/mL TB
FET D 40 3 W HPE + 5 mg/mL TB

Model D group

Tertiary immunization + 5 mg/mL TB

23.43 £ 5.36™ 12.68 +2.13™

W HIEW4IL, * P< 0.05, " P< 0.01, (F#M)

Note. Compared with normal group, * P< 0.05, ™ P< 0.01. (The same in the following tables)

IE# 4 Normal group

L IR RL ST AR A SUE 554 DN LR IR AL BU2R 454

BRIAL Model A group

BERIBZ Model B group

B2 /NEESEHLUR AR

Note. Complete histological structure of ovary. Local histological structure of ovary.

Figure 2 Morphological changes of ovarian tissue in mice
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Table 2 Morphological changes of ovarian tissue in mice with premature ovarian failure induced by ZP;(x + s,n=8)

N , AT ESEA o ] 430 34 2%
g0 gy 5t PIRGIIEH (%) ARG (%) PIBEIER (% )
G ) Modeli thod Primary and secondary Mature follicles rate( %) Occluded follicles
roups odeling metho follicles rate( %) ature follicles rate( % rate( %)
‘rl"ré o =N il\
(AL FREBDAK 56.24 = 20.91 5.17 + 2.95 38.59 + 18.94
Normal group NS
HEAL A 20 1 AP + 1 mg/mL TB
Model A group Primary immunization + 1 mg/mL TB 40.10 = 19.26 3.48 = 6.48 56.42 = 21.99
HHI B 4] 1 %P + 5 mg/mL TB
Model B group Primary immunization + 5 mg/mL TB 36.36 = 14.28 453 £4.52 59.11 + 16.64
KA C 2] 3 WA + 1 mg/mL TB .
Model C group Tertiary immunization + 1 mg/mL TB 28.42 £ 16.10 1.39 £2.50 70.20 £ 15.25
FE D 4 3 AP + 5 mg/mL TB
Model D group Tertiary immunization + 5 mg/mL TB 32.20 £ 10. 11 1.39 +2.38 66.40 + 10. 58

R3 7P, BUPE /NN SR AR TR (2 £ 5,n=3)

Table 3 Changes of apoptosis of ovarian granulosa cells in mice with premature ovarian failure induced by ZP,(x + s,n=3)

2 53] Groups &2 Modeling method JHT=R (%) Apoptosis rate( % )
IEH 4 Normal group SEEAEHERIK NS 8.15 = 0.99
HEH A 4 Model A group 1 A% + 1mg/mL TB Primary immunization + 1mg/mL TB 10.21 + 1.08
1% B 24 Model B group 1 &J% + Smg/mL TB Primary immunization + Smg/mL TB 11.18 = 2.15
R C 4] Model C group 3 KHPE + 1lmg/mL TB Tertiary immunization + 1mg/mL TB 35.49 + 1.93*
R D 2l Model D group 3 KHSE + Smg/mL TB Tertiary immunization + 5mg/mL TB 36.89 + 2.71

G IEFL, ™ P < 0.01,
Note. Compared with normal group, ** P < 0.01.
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B3 /)R SR AN TR AL 1l
Note. Apoptosis of ovarian granulosa cells was detected by fluorescence TUNEL. Under UV excitation, the DAPI-stained nuclei were blue, while
the apoptotic nuclei were green.

Figure 3 Changes in apoptosis of mouse ovarian granulosa cells
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Note. The zona pellucida of mice ovary was detected by immunofluorescence assay. The DAPI-stained nuclei were blue under UV excitation and the

positive expression was green light labeled with Donkel luciferin.

Figure 4 Changes of zona pellucida in mouse ovarian tissue
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