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[Abstract] Objective: To study the changes of mitochondrial function of ovarian granulosa cells in
women of different ages and the effect of Erzhi-Tiangui prescription on in vitro fertilization-embryo transfer
(IVF-ET) outcomes for elderly women, so as to verify the connotation of the "Seven-Seven" theory in the
Huangdi's Internal Classic ({F55 %) ). Method: A total of 150 infertility patients undergoing IVF-ET at the
Reproductive and Genetic Center of Integrative Medicine, Affiliated Hospital of Shandong University of
Traditional Chinese Medicine were recruited and assigned into "hree-Seven/Four-Seven (30 cases), Five-Seven
(60 cases), and Six-Seven (60 cases) groups according to the "Seven-Seven" theory. The Five-Seven and Six-
Seven groups were further assigned into control and Chinese medicine subgroups using the random number plus
envelope method, and the Chinese medicine group was administrated with Erzhi Tiangui prescription from the
start day of controlled ovulation stimulation cycle to the trigger day. The IVF outcome was observed, and
Western blot was employed to determine the levels of mitofusin 1 (MFN1), mitofusin 2 (MFN2), and dynamin-
related protein 1 (Drpl) in the ovarian granulosa cells. Result: Compared with the Three-Seven/Four-Seven
group, the control subgroups of the Five-Seven and Six-Seven groups showed decreased retrieved oocytes, two
pronuclear (2PN) embryos, available embryos, high-quality embryos, clinical pregnancy rate, and live birth
rate (P<0.05). Moreover, the control subgroup of the Six-Seven group showed decreased fresh embryo transfer
rate(P<0.05). Compared with the control subgroup of the Five-Seven group, that of the Six-Seven group showed
reduced retrieved oocytes, 2PN embryos, available embryos, high-quality embryos, and clinical pregnancy rate
(P<0.05). The Chinese medicine subgroup had more retrieved oocytes, 2PN oocytes, and available embryos
than the control subgroup in the Five-Seven groups (P<0.05). The Chinese medicine subgroup had more
retrieved oocytes, than the control subgroup in the Six-Seven groups (P<0.05). The control subgroup of the Six-
Seven group showed lower expression levels of Mfnl and Mfn2 and higher level of Drpl than the control
subgroup of the Five-Seven group (P<0.05) , which indicated that the levels of Mfnl and Mfn2 in ovarian
granulosa cells were down-regulated while the expression of Drpl was up-regulated with aging (P<0.05). The
Chinese medicine subgroup had higher Mfn2 level and lower Drpl level than the control subgroup in the Five-
Seven group (P<0.05), and the Chinese medicine subgroup had higher Mfn1 and Mfn2 levels and lower Drpl
level than then control subgroup in the Six-Seven group (P<0.05). Conclusions; The prognosis of IVF in
women after "Five-Seven" became worse with aging, and the mitochondria in ovarian granulosa cells showed
decreased fusion ability and increased fission, which verified the connotation of the "Seven-Seven" theory from
the mitochondrial function. Erzhi Tiangui prescription can regulate the mitochondrial function of ovarian
granulosa cells in elderly women, up-regulate the expression levels of Mfnl and Mfn2 to promote mitochondrial
fusion, and down-regulate the expression of Drpl to reduce mitochondrial fission, thus alleviating the ovarian
hypofunction caused by aging, improve the development potential of oocytes, and improve the IVF outcomes of
elderly women. However, this prescription has limited efficacy for the elderly women in the age range of "Six-
Seven".
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Ovarian hypofunction; kidney-tonifying herbs; Erzhi Tiangui prescription
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Table 1 Comparison of general information of patients in each group (x+s,7=30)
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Table 2 Comparison of IVF outcome between Chinese herbal group and control group (n=30)
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Table 3 Comparison of expression level of Mfnl, Mfn2 and Drpl

proteins in ovarian granulosa cells of women at different ages
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Table 4 Comparison of Mfnl, Mfn2 and Drpl protein expression
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Fig. 1  Electrophoresis of Mfnl, Mfn2 and Drpl in ovarian

granulosa cells of women of different ages

354 UL B M woE SO s I
55 FE Al B AL RE 5 28 B0 BRI ] 22 , L KRS T 4l 1
B E B RS, S 20 S R R F
FI T i 4 25 58 TR 353, B 2 v i A 2 2 1 B S
Ty R Wol 1B I AN 2 e MERY TVE &5 JR iR H
G N R D i RN < N o e Ve
TG A A4 T OO T A 2N AR T 2 W T IS
- 132 -

w S - ——

MFN2 ---- 86 kDa
DRe D a— A — 3 0

cappH M SN A A o D:

A B C D
E:A TLEX A B I ; CON-EXHRA ; D.SE T
2541
B2 A2y A F0 S BR 40 50 S Bk 4 Mfn1.Mfn2. Drpl & A R 1%
Fa ik
Fig. 2 Electrophoresis of Mfnl,Mfn2 and Drpl in granulosa cells

of ovary between Chinese herbal group and control group
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