FED 2023F1 8 $54% B 1 Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 1 *131-

SR AR 4T1 FLBRFET TR /N R AV AIE R T ER AR

FHAR L, AL, A F, ERSEY shmE L AHH !, Mg, MEaY, SERDT
1. WL HEZREZ %R, Wit Bl 310053
2. WHL ML K%, Wil #isd 310014

W E: BE  WREIAH Dendrobium officinale 7KIEWINT 4T1 FURRFERTRIAAL/IN BRI e So e YRR, JRit— DR
WHAERMNUS . 733k R BALB/c MEME/N A EE 4T FLIRE TR /N B SS, BENL Y BB | ShiR R L 22 (8 mL/kg)
FIER ZABKIEMME. B mi7flE (0.5 1.0. 1.5gke) 4, 53k 10 RIEH BALB/c MEPE/NRAR AN RRA, 25 THIR 251t
T, MENRAERDS, 83 RINEMEERSER, #5245 28d RN, FEMERE, HEMER, AN
BNNEAR UG A7 SRR S Mt iR d R A 0L PR /N BRBNE . MR, THEIESS R ORE-RAL (HE) BB
SRR M DL R BRI TS AR A IR A3 AT SR a8 /) BR A8 it 1 2 B E FEIbk EZ i 7 b ELISA VRl i v+ &
MPuEK-2 Cinterleukin-2, IL-2). y T3EK C(interferon-y, IFN-y) FlFJRFEAZE F-a (tumor necrosis factor-o, TNF-a) 7KF;
I AT I AA I /& A T Ik EL A B 3] 5 AAp B 200 B e B A P P T 9bk E2 4 i B Vb E2 41 38 5 % 77 ; Weestern blotting
AU 8 2L 23 B IR R JULIEE 3-385  (phosphatidylinositol 3-kinase, PI3K) /21§ B (proteinkinase B, Akt) /MFLah#IE I
HHRMEE (mammalian target of rapamycin, mTOR) JEEMRE ARIL, &R SHEMALLE, 2 AMKIEW A/ R IHR
KRR, MR ERE (P<0.0D), MYBHALIRIEAMMEIGE L, IE DAR TR #% 1t 5 e im i B35 FR ik (P<<0.05. 0.01),
JiER R I A H s> (P<<0.05. 0.01); MEME. MARFEECE N (P<<0.05); AMAMA AMBEHE FF (P<0.01), MRELIE 5
thig s (P<<0.05. 0.01); IfyEH+ IL-2+ IFN-y. TNF-a 7KFHEI0 (P<<0.05. 0.01); #M&E i CD3* T 40 & b Fh sy (P<<0.05),
CD4*/CD8™H F7t (P<<0.01); MiErh T #hEE4HfE. B #hEANEIGIEAE 18 m (P<0.05); fivgiZH4d PI3K/Akt/mTOR i@ #%
HREARIBEME (P<0.05. 0.0, 458 BRECAMKIRY AT R E 30 THR /N BRI A K 555, IKETR/NR D)
fig, HAHMLHIATHES N PI3K/Akt/mTOR JBEREIEM S,

KHEIR: A FUMES RERT T HEZIM; PIBK/AktmTOR 15 518

hESHES: R2855 XEAFRERE: A NERE: 0253 -2670(2023)01 - 0131 - 11

DOI: 10.7501/j.issn.0253-2670.2023.01.016

Anti-tumor and immunomodulatory effects of Dendrobium officinale water
extract on 4T1 breast cancer bearing mice

NIU Zhuang-wei!, YAN Mei-qiu!, SU Jie!, WANG Chen-xing!, HAN Li-ping', SHI Meng-lin!, YU Jing-jing!,
CHEN Su-hong?, LYU Gui-yuan'

1. School of Pharmaceutical Sciences, Zhejiang Chinese Medical University, Hangzhou 310053, China

2. Zhejiang University of Technology, Hangzhou 310014, China

Abstract: Objective To investigate the anti-tumor and immunomodulatory effects of Dendrobium officinale water extract on 4T1 breast
cancer model mice, and further explore its mechanism. Methods BALB/c female mice were successfully used to establish a 4T1 breast
cancer tumor-bearing mouse model. The mice were randomly divided into model group, epirubicin hydrochloride (8 mL/kg) group and D.
officinale water extract low-, medium-, and high-dose (0.5, 1.0, 1.5 g/kg) groups, and 10 normal BALB/c female mice were selected as
control group. Corresponding drugs were given to intervene, survival state of mice was observed. The tumor diameter and short diameter

were measured every three days. After continuous administration for 28 d, mice were sacrificed, tumor weight was weighed, and tumor
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inhibition rate was calculated. Lung tumor metastasis was observed by living animal imager and counting of metastases. Spleen and thymus
were weighed and organ coefficients were calculated. HE staining was used to observe the morphological changes of tumor, lung and
spleen. The number of white blood cells and proportion of lymphocytes in peripheral blood of tumor-bearing mice were detected by
hematology analyzer. The levels of interleukin-2 (IL-2), y interferon (IFN-y) and tumor necrosis factor-o. (TNF-a) in serum were detected
by ELISA. The proportion of T lymphocytes in peripheral blood was detected by flow cytometry. Splenic lymphocyte proliferation test
was used to detect the proliferation of T lymphocytes and B lymphocytes in spleen. The expressions of phosphatidylinositol 3-kinase
(PI3K)/protein kinase B (Akt)/mammalian target of rapamycin (mTOR) pathway related proteins in tumor tissues were detected by Western
blotting. Results Compared with model group, tumor growth trend of D. officinale water extract group was slowed down, tumor weight
was reduced (P <0.01), necrotic cells in tumor tissues were increased, fluorescence intensity of tumor and lung metastases was significantly
decreased (P < 0.05, 0.01), and number of lung metastases was decreased (P < 0.05, 0.01). Spleen and thymus index were increased (P <
0.05). The number of white blood cells in peripheral blood was decreased (P < 0.01), and proportion of lymphocytes was increased (P <
0.05, 0.01). The levels of IL-2, IFN-y and TNF-a. in serum were increased (P < 0.05, 0.01). CD3* T lymphocytes in peripheral blood was
increased (P < 0.05), CD4*/CD8" ratio was increased (P < 0.01); Proliferation ability of T lymphocytes and B lymphocytes in spleen were
increased (P < 0.05). The expressions of PI3K/Akt/mTOR pathway related proteins in tumor tissues were decreased (P < 0.05, 0.01).
Conclusion D. officinale water extract can significantly inhibit tumor growth and metastasis in tumor-bearing mice, and restore immune
function in tumor-bearing mice, which may be related to down-regulation of PI3K/Akt/mTOR pathway expression.
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Fig. 1 Effect of D. officinale water extract on body weight (A) and body temperature (B) of tumor-bearing mice (Xt s,

n=8~10)
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Fig. 2 Effect of D. officinale water extract on tumor growth in tumor-bearing mice (X s, n =8~10)
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Fig. 3 Effect of D. officinale water extract on tumor pathological changes in tumor-bearing mice (HE, x 200)
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Fig. 4 Effect of D. officinale water extract on fluorescence intensity of tumor in tumor-bearing mice (X+s,n=3)
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Fig. 5 Effect of D. officinale water extract on lung morphology (A) and number of lung metastases (B) in tumor-bearing mice
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Fig. 6 Effect of D. officinale water extract on lung pathological changes in tumor-bearing mice (HE, x 40)
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Table 1 Effect of D. officinale water extract on spleen index and thymus index of tumor-bearing mice (X £ s)
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BREC AR 0.5 g'kg™! 10 55.154+4.58"" 1.14£0.15°
1.0 g-kg™ 10 53.884+3.39*"" 1.234+0.18""
1.5 g-kg™ 10 54.1444.05*"" 1.16+0.18""

SxIR4LE: *P<<0.05 #P<<0.01; SHERIALLE: *P<0.01

*P<0.05; 5 EPI 41tL#:: 24P<0.01, FE[H

#P<0.05 #*P<0.01 vs control group; “P <0.05 P <0.01 vs model group; 24P < 0.01 vs EPI group, same as below tables
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Fig. 7 Effect of D. officinale water extract on spleen pathological changes in tumor-bearing mice (HE, x 200)
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Fig. 8 Effect of D. officinale water extract on number of white blood cells and percentage of lymphocytes of whole blood in

tumor-bearing mice (X £ s, n =8~10)
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Table 2 Effect of D. officinale water extract on cytokines levels in serum of tumor-bearing mice (X = S)

2053 Al n/ A IL-2/(pg-mL™") IFN-y/(pg-mL ") TNF-a/(pg-mL™")
ol 1 — 10 4.6010.92 274.29+45.92 8.63+2.85
it — 10 3.88+0.49% 159.024+40.97* 4.47+1.71%
EPI 8 mL-kg™! 8 3.56+0.31 137.45+29.41 3.10+0.95
Bk AR IR 0.5 g-kg™ 10 4.76+1.05* 210.54+54.34" 6.29+1.73""
1.0 g'kg™! 10 4.84+1.04 230.68 +67.18"** 7.40+1.79"°

1.5gkg! 10

4.6440.70"""

220.13 £45.26"4"

6.3441.73""
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Fig. 9 Effects of DOE on T lymphocyte cell subsets in peripheral blood of tumor-bearing mice
3 SEARKEYMEENE T HEEENSENE (Xts)
Table 3 Effect of D. officinale water extract on lymphoid T lymphocytes in tumor-bearing mice (X £ s)
(iR T /A CD3"/% CD4"/% CD8"/% CD4"/CD8*
X e — 9 38.74+11.54 71.11+2.48 23.43+4.55 3.17£0.82
s — 10 22.58+4.98% 70.12+5.74 25.24+3.65 2.85+0.60
EPI 8 mL-kg! 8 19.18 £5.34 60.89+3.48" 29.11£5.68 2.16+0.42"
BRI ARIKIRY) 05gkeg™? 10 22.98+9.39 77.69+7.93*" 20.154+6.52"° 4.1040.99**
1.0g'kg™ 10 31.07+7.11"4% 79.63+2.62**"" 18.13£2.45™4% 4.50+0.86"""
1.5 g'kg™! 9 24.59+9.55 75.23+4.57*°" 21.91+3.34%" 3.53+0.76"""
2.0 AA AL
R 157 T
& * =
1.0 %
2 2
= 0.57 E
0 -
X MR EPI 0.5 1.0 15 X B EPI 05 1.0 15
DOE/(g'kg™) DOE/(g'kg™)

B 10 $REZAMKIRYIT IR/ R AR A M B HETERE NEISAM (X +5)

Fig. 10 Effect of D. officinale water extract on splenic lymphoid proliferation in tumor-bearing mice (X £ s)
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Fig. 11 Effect of D. officinale water extract on PI3K/Akt/mTOR pathway related protein expressions in tumor tissues of tumor-
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