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Abstract

It is noted that Dioscorea quinqueloba is a medicinal herb that is widely used to treat cardiovascular disease and is
assessed as useful to treat other various medical conditions. The immunopotentiating effects of the protein extract (DQP-1)
from Dioscorea quinqueloba were thus formally investigated in vivo under incident of cold stress. In this case study, the
spleen and thymus weight in mice was shown to have decreased after a measured exposure to cold stress, while the adrenal
gland weight in the mice was shown to have increased. The systematic oral administration of DQP-1 significantly recovered
the weight loss of the spleen and suppressed the adrenal gland hypertrophy during the association with cold stress.
Additionally, the DQP-1 also restored the ascorbic acid level in the adrenal gland reduced after cold stress. The cold stress
exposure lowered the percentage of CD4" and CD8" cells in the mouse thymus as determined by the flow cytometric
analysis, as well as the levels of some serum immunological cytokines(interleukin-2, interleukin-12, and interferon-y) in the
studied mice. The resulting identified weakened immunity caused by cold stress was also recovered by a treatment with
DQP-1. The DQP-1 significantly suppressed the formation of serum enzymes of alanine aminotransferase, aspartate
aminotransferase, and lactate dehydrogenase, which were systematically elevated during the cold stress episode. These results
indicate that DQP-1 can improve immunity in mice that are characteristically weakened under stress.
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Fig. 1. Effects of DQP-1 on organ mass after cold stress. (A) spleen, (B) thymus and (C) adrenal gland. Mice were exposed
to cold stress for 4 days and orally received vehicle or DQP-1 (25, 50, 100 and 200 mg/kg) each day. The results are presented

as the mean=S.E.M. of 9~10 mice per group. " and
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Fig. 2. Effects of DQP-1 on ascorbic acid in adrenal
glands after cold stress. Mice were exposed to cold stress for
4 days and orally received vehicle or DQP-1 (25, 50, 100
and 200 mg/kg) each day. The results are presented as the
mean+S.E.M. of 9~10 mice per group. ~ and ~ denote sig-
nificant differences (p<0.05, p<0.01) from the control group.
“and " denote significant differences (p<0.05, p<0.01) from

the vehicle group.

denote significant differences (p<0.05, p<0.01) from the control group.
denote significant differences (p<0.05, p<0.01) from the vehicle group.
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Table 1. Effects of DQP-1 on lymphocyte subpopulations present in the thymus after cold stress.

T lymphocytes (%)

CD4"CD8”~ CD4'CD8" CD4 CD8~ CD4~CD8"
Control 23.241.8 9.6+1.2 59.443.7 7.9+0.7
0 12.0+1.0" 7.040.1" 75.6+1.7° 5.0+0.5"
Cold DQP-1 100 15.6+2.1° 10.0+£1.3 67.144.6 8.4+0.9
stress (mg/kg)
200 19.142.0+ 14.2+1.6™ 57.1+4.87 9.6+1.2°

Fluorescent-labeled monoclonal antibodies, rat anti-mouse CD8 (FITC) antibody and rat anti-mouse CD4 (R-PE) antibody,
were used to quantify the various lymphocyte subpopulations present in the thymus by flow cytometric analysis. The results

are presented as the mean+S.E.M. of 9~10 mice per group. :

the control group. ~ and

and

" denote significant differences (p<0.05, p<0.01) from

" denote significant differences (p<0.05, p<0.01) from the vehicle group.
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Table 2. Effects of DQP-1 on serum cytokine levels after cold stress.

Concentrations of serum cytokines (pg/mL)

Interleukin-2 Interleukin-12 Interferon-y
Control 32.3+1.5 198.6+19.2 42.0+7.1
Cold DQP-1 0 20.7+0.9" 98.0+11.8" 244422
stress (mg/kg) 100 24.5+0.7" 249.3+19.1 46.6+33™

Mice were exposed to cold stress for 4 days and orally received vehicle or DQP-1 (100 mg/kg) each day. Concentrations of
serum cytokines were determined by enzyme-linked immunosorbent assay. The results are presented as the mean+S.E.M. of
9~10 mice per group. ~ and ** denote significant differences (p<0.05, p<0.01) from the control group. © and ** denote sig-
nificant differences (p<0.05, p<0.01) from the vehicle group.
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Fig. 3. Effects of DQP-1 on serum enzyme activities after cold stress. (A) alanine aminotransferase, (B) aspartate amino-
transferase, (C) lactate dehydrogenase and (D) alkaline phosphatase. The results are presented as the mean+S.E.M. of 9~10
mice per group. = and ~ denote significant differences (p<0.05, p<0.01) from the control group. © and ** denote significant
differences (p<0.05, p<0.01) from the vehicle group.
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