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Anti-oxidant Effect and Enhancement of Menopausal Signs by Sophorae fructus-derived
Isoflavones in Ovariectomized Rats and Cytoprotective Effect in Neuro-2a

Seong-Soo Joo, Tae-Joon Won, Yong-Jin Lee, So-Young Park*, KwangWoo Hwang and Do-lk Lee”

College of Pharmacy, Chung-Ang University, Seoul 156-756, Korea and
*Department of Cell and Molecular Biology, Feinberg School of Medicine, Northwestern University, Chicago, IL 60611, USA

Abstract — Isoflavones are reported to play a role in menopausal women as a phytoestrogen, which can replace estradiols
in hormone replacement therapy (HRT). Recently, due to the risk of breast cancer by HRT, phytoestrogens (e.g. isoflavones)
have been focused as an alternative therapy in menopause. In the study, we investigated whether isoflavones derived from
Sophorae fructus (SISO) have more benefit than that of soybean isoflavones in estrogen deficient rats. We found that SISO
effectively controled H,O, comparing with the baseline (p<0.01 vs. post value of OVX-Cont), and the blood sugar and
weight were also controlled with decreasing patterns. Additionally, in LDH assay for cytoprotective effect in Neuro-2a cell
line, SISO protected cells from the damage by SNAP (p<0.05). In conclusion, SISO may have more beneficial effect in
enhancing the menopausal signs than that of soybean isoflavones and the cytoprotective effect in neuron cells suggests that
SISO can play a certain role in neuroprotection after menopause.

Keywords [ Isoflavones, Sophorae fructus, hormone replacement therapy, estrogen, soybean, LDH assay
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Fig. 1 — Anti-oxidant effect of SISO. H,0, was measured before and
after the administration of each compound. The subjects
were grouped by ovariectomized (OVX) or non-ovariec-
tomized (Non-OVX) rats and fed with normal food (OVX-
Cont and Non-OVX), 500 mg/kg isoflavons (OVX-SISO and
OVX-BIOS), and 10 pg/ml estradiol 17p (OVX-E2) for 4
weeks. Data were analyzed by H,0, detection kit as
described in the Materials and Methods and the concen-
tration was calculated via a standard curve in ng/ml level.
Data values are mean+S.D.; **$<0.01 vs. OVX-Cont (post
values).
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Fig. 2 - Control of blood sugar in serum. Whole blood from the
jugular vein was collected at week-0 and week-4 and
measured the level of blood sugar using Accu-Chek Active
in triplicate. The blood sugar was compared with ovariec-
tomized control group (OVX-Cont). Data values are mean=+
S.D.
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Fig. 3 — Weight changes during the administration of each com-
pound. The weights were measured at week-4 (first
housed, before operation), week 0 (after operation) and end
week (on administration, after operation) in triplicate. The
patterns of weights were expressed on the bottom of the
graph. OVX-Cont, ovariectomized dose with normal food;
OVX-SISO, ovariectomized dosed with Sophorae fructus-
derived isoflavones; OVX-BISO, ovariectomized dosed with
soybean isoflavones; OVX-E2; ovariectomized dosed with
estradiol 178; Non-OVX, non-ovariectomized dosed with
normal food. Data values are mean=S.D.; *»<0.05 vs.
week-4.
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Fig. 4 - Analysis of cytoprotective effect of SISO. The cytopro-
tective effect was analyzed with the amount of lactate
dehydrogenase (LDH) released from the damaged cells.
Neuro-2a cells were treated with 200 mM SNAP as a donor
of nitric oxied in the presence with 5 pg/m/ SISO, 10 uM
Gen, 10 uM Daid, and 0.5 uM E2 and incubated for 24 h.
After the incubation, each supernatant was placed on to the
96 well plate and measured in ELISA reader at 490 nm.
SNAP, S-nitroso-N-acetyl-penicillamine; SISO, Sophorae
Sfructus-derived isoflavones; Gen, genistein; Daid, daidzein;
E2, estradiol 17B. Data values are mean+S.D.; * **»<0.05,
p<0.01 vs. SNAP.
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Table I-The trends of H,0,Blood sugar between pre and post measurement and the relationship with weight in SISO group. The
measurement of blood samples and weights was performed before (pre) and after (post) the administration. Data values are

mean*S.D.; *p<0.05 (paired t-test)

Variable Pre (Mean+SD) Post (Mean=SD) Probability value Paired t-test Trends

H,0, (ng/mi) 587+138.9 408+107.1 p=0.092 l

Blood sugar (mmol/f) 212+132 182+14.7 p=0.108 !

Weight (g) 316155 275+16.2 p=0.023(*) l
*<0.05.
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