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[ Abstract] Objective To investigate the mechanism of Cistanche phenylethanol glycosides (CPhGs)
on innate immune function, tumor growth and tumor cell apoptosis in mice bearing drug-resistant osteosarcoma.
Methods A drug-resistant strain of human osteosarcoma MG-63 cell was established by the gradient concentration
method, and a drug-resistant osteosarcoma loaded tumor model of nude mice were constructed (36 mice, 6 mice
in each group). The model group was given daily gavage of saline; the methotrexate (MTX) group was injected
intraperitoneally with MTX (20 mg/kg) every three days; the combined group was intraperitoneally injected with
MTX every three days and given a medium-dose concentration of CPhGs (250 mg/kg) by gavage daily; the CPhGs
high-, medium- and low-dose groups were respectively given daily gavage of high (500 mg/kg), medium (250 mg/kg)
and low (125 mg/kg) dose concentrations of CPhGs. The changes in the size of osteosarcoma tumors in nude mice
were observed and the average tumor volume of each group was plotted over time to calculate the tumor inhibition
rate. The serum levels of IL-2 and TNF-a in nude mice were measured by ELISA. The apoptosis of tumor tissue cells
was detected by flow cytometry. The expression of apoptosis-related proteins Bcl-2 and Bax, as well as the expression
changes of p-AKT, p-mTOR and p-PI3K were examined in tumor tissues by Western blot. Results Compared
with the model group, the tumor tissue volume and weight were significantly decreased in all experimental groups
(P<0.001). The serum levels of IL-2 and TNF-a in nude mice were significantly higher in each CPhGs group and the
combined group than those in both the model group and MTX group (P<0.01). The expression level of apoptosis
protein Bax was significantly higher in each test group compared with Methotrexate (MTX) group (P<0.001),
while the expression level of Bcl-2 was significantly reduced in the high- and medium- dose CPhGs groups and the
combined group (P<0.001). Compared with the model group and the MTX group, the apoptosis rates of the tumor
tissue were significantly increased in each CPhGs group and the combination group, and the levels of p-AKT, p-mTOR
and p-PI3K were significantly decreased (P<0.05). Conclusion CPhGs significantly improved the immune function
in nude mice bearing drug-resistant osteosarcoma, and inhibited tumor growth by promoting tumor cell apoptosis,
which was mediated by inhibiting the expression of PI3K/AKT/mTOR signaling pathway and modulating the

expression of Bax and Bcl-2 apoptotic proteins.

[Keywords ] Osteosarcoma; Cistanche phenylethanol glycosides; MG-63; Tumor cells; Apoptosis;
Mechanism; PI3K/AKT/mTOR signaling pathway
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Figure 1. Morphological comparison of MG-63 and MG-63/MTX cells ( x 200)
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Figure 2. Comparison of tumor volumes in nude mice with tumors in each group after intervention (x + s , #=3, mm?)
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Table 1. Effect of Cistanche phenylethanol glycosides
on tumor weight in tumor—bearing nude mice in
each group (n=3)

il FHEEE (g) IR (%)
Model 0.79 £ 0.04

MTX 0.49 + 0.03" 35.73 £4.61
CPhGs-L 0.33+0.017** 58.55 + 4.02"
CPhGs-M 0.31 +0.027** 60.50 + 0.98"
CPhGs—H 0.28 +0.017"" 64.58 £ 1.77"

MTX-CPhGs 0.18 £ 0.017"** 75.77 + 1.78"

iE: Model, R0, MTX, FAR¥42; CPhGs—L, KA 2 A
KERCHEFU; CPhGs-M, FHEARERTHEHM;

CPhGs—H, &fl& NKERTEEFL4; MTX-CPhGs, ¥ &%
A RKAR T LM, 588 (Model ) 22483k, P <0.001;
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Table 2. Serum TNF-a and IL-2 expression levels in
each group (n=3)

! TNF-o ( pg/ml.) 1L-2 (pg/mL)
Model 79.90 + 3.60 28.36 +2.35
MTX 93.71 +2.86° 28.87 + 1.60
MTX-CPhGs 118.00 +3.78""** 40.92 + 1.54™%
CPhGs—H 122.76 +2.97"** 45.03 +4.957"
CPhGs—M 117.52 £ 3.60™"** 41.44 + 387"

CPhGs-L 124.19 + 8.37""* 4477 £2.317
JE: Model, BRI, MTX, WASESZ; CPhGs—L, &3 HkER
TEEE A4 CPhGs—M, P57 AR TE %3F4; CPhGs—H, il
FRKER B EHH; MTX-CPhGs, FREADRESNKERTEE
40, 5EA (Model ) Za4ak, "P<0.05, “P<0.01, “"P<0.001; 5
VAHES (MTX) Zaark, P <0.001,
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Figure 3. The apoptosis rate of tumor tissue cells in each group of mice (n=3, %)
E: AL B (Model ) 41; B, WA (MTX) 4; C. WAMBAIRS AR E R TG (MTX-CPhGs) 4; D. &l & ARKER L8 &35
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=3 ZHAMEALMBETE (1n=3)
Table 3. The apoptosis rate of tumor tissue
cells in each group (n=3)

Vo HMIPHT R (% )
Model 1447 £1.10
MTX 19.77 +1.32°
MTX-CPhGs 29.21+0.77"**
CPhGs-H 31.66 + 1.93™"**
CPhGs-M 30.13 £2.16™"*
CPhGs-L 22.49 +3.02"

7 : Model, BEAZL; MTX, WRIESLU; MTX-CPhGs, W AHE%
AN RE LM, CPhGs—L, KA TN ER LR L4,
CPhGs—M, FHZHRERTEEHF4; CPhGs—H, Sl EANK
RE LA, 5HA (Model) 4Aakk, "P<0.05, P <0.01,
P <0.001; 5 WARMES (MTX) 44k, " P<0.001,
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