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ABSTRACT Objective: To investigate the effects of different doses of total anthraquinone from Zhushaqi on immune function and
antioxidant capacity in H22 tumor bearing mice. Methods: 60 clean grade Kunming mice were selected, and the mice were divided into
normal control group, H22 tumor bearing group, cyclophosphamide group, low dose group, medium dose group and high dose group ac-
cording to random number table method, with 10 mice in each group. In addition to the normal control group, the mice in other 5 groups
were established H22 tumor bearing mice model. Low dose group, middle dose group and high dose group were given 0.3 g/kg, 0.6 g/kg,
1.2 g/kg total anthraquinone from Zhushaqi suspension intervention, respectively, cyclophosphamide group was given 0.02 g/kg cy-
clophosphamide intervention, normal control group and H22 tumor bearing group were given equal dose of 1% sodium carboxymethyl
cellulose intervention. Tumor mass, tumor inhibition rate, T lymphocyte subsets, levels of serum superoxide dismutase (SOD), glu-
tathione peroxidase (GSH-Px), malondialdehyde (MDA) and lactate dehydrogenase (LDH) were compared between the mice in each group.
Results: The tumor mass in cyclophosphamide group and high-dose group was lower than that in low dose group, the tumor inhibition
rate was higher than that of low dose group, and the difference was statistically significant (P<0.05). The CD4" and CD4"/CD8* of high
dose group were higher than those of cyclophosphamide group, low dose group and middle dose group, and CD8* was lower than that of
cyclophosphamide group, low dose group and middle dose group, the difference was statistically significant (P<0.05). The levels of
serum SOD and GSH-Px in the high dose group were higher than those in the other 5 groups, and the levels of MDA and LDH were lower
than those in the H22 tumor bearing group, low dose group and medium dose group (P<0.05). Conclusion: Total Anthraquinone from
Zhushaqi has obvious anti-tumor effect, it can enhance the immune function and antioxidant capacity of mice, and it has dose effect.
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Table 1 Tumor mass and tumor inhibition rate in each group of mice (xt s)

Groups n Tumor mass(g) Tumor inhibition rate(% )
H22 tumor bearing group 10 3.34% 0.58 -
Cyclophosphamide group 10 1.53+ 0.33* 54.19°
Low dose group 10 1.96% 0.53* 41.32
Medium dose group 10 1.72+ 0.41° 48.50
High dose group 10 1.51+ 0.45® 54.79°
F/x? 57.684 21.364
P 0.000 0.000
Note: compared with H22 tumor bearing group, ‘P<0.05, compared with low dose group, °P<0.05.
®2 SEMR THEMMTEEE(x s)
Table 2 Comparison of T lymphocyte subsets in each group (xt s)
Groups n CD3"(%) CD4*(%) CD8" (%) CD4+/CD8+
Normal control group 10 30.56x 0.47 21.65+ 0.36 16.74+ 0.87 1.29+ 0.21
H22 tumor bearing group 10 10.02+ 0.52* 11.32+ 0.65* 16.54+ 1.46 0.68+ 0.23*
Cyclophosphamide group 10 13.63+ 0.81® 15.12+ 0.78* 17.23% 1.65 0.88+ 0.15®
Low dose group 10 13.45% 0.62® 14.87+ 0.72® 1632+ 1.21 091+ 0.14®
Medium dose group 10 14.35+ 0.73® 15.21+ 0.88* 15.87+ 1.33* 0.96+ 0.17®
High dose group 10 14.62+ 0.65® 16.89% 0.73% 14.36% 1.24% 1.18% 0.13%
F 169.356 107.362 31.025 136.354
P 0.000 0.000 0.000 0.000

Note: compared with the normal control group, *P<0.05; compared with H22 tumor bearing group, °P<0.05; compared with cyclophosphamide group,

P<0.05; compared with low dose group, ‘P<0.05; compared with medium dose group, °P<0.05.

%3 &HA/NRIME SOD.GSH-Px, MDA LDH 7k F bL A% ( x+ s)
Table 3 Comparison of levels of serum SOD, GSH-Px, MDA and LDH in each group (xt s)

Groups n SOD(U/mL) GSH-Px(umol/L) MDA (nmol/mL) LDH(U/mL)
Normal control group 10 186.36% 32.15 286.32+ 12.36 5.26% 0.33 3.61x 1.11
H22 tumor bearing group 10 141.36% 28.64* 121.33+ 9.98° 7.54+ 1.28° 7.88+ 1.20°
Cyclophosphamide group 10 145.37+ 31.26° 123.12+ 11.23* 5.28% 0.86b 7.76x 1.02°
Low dose group 10 170.32+ 33.65% 289.65+ 21.36™ 7.39% 0.93* 7.15% 0.88*
Medium dose group 10 186.64+ 31.87™ 507.33+ 25.97 6.37+ 0.73% 6.74+ 0.93*
High dose group 10 215.32+ 34,69 812.65% 41.24%* 5.24+ 0.78% 5.62+ 1.03%*

F 143.68 269.36 63.254 53.624

P 0.000 0.000 0.000 0.000

Note: compared with the normal control group, P<0.05; compared with H22 tumor bearing group, "P<0.05; compared with cyclophosphamide group,

°P<0.05; compared with low dose group, ‘P<0.05; compared with medium dose group, °P<0.05.

TEARYWETE | PRWARTEIE 2L | g 77 0 4 f) e A Bl B IR T
EGR 2L, 3R R e TR 2 (P<0.05) . IX UL RBERE L 5
e 70 e R R0 TS BB A 25 o e 8 K, B e g A it
X RHIE TORES-L SRR A ST VR, B R TE DR

DL S BB AT TR SO0 o T 9 L 200 SR 1 4, 7 b
PR T T 0 PR, 0 AR Gy A 20 0 i i rh b A B 2L
PEFIUSY, CD3" MEAEE AR T ik ELAH D, FE (/NS 4
PRETNRERY RS AEAR SR, ARG HLIA D) A e gife ; CD4



- 2854 - PRAEYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine VoL18 NO.15 AUG.2018

B /S IR, X HLIA G DA A AR
CD8" i) / AAGIIREANAE , 2 e SO v Y A v 2
Ja, FERCAET Al 51k S e i s CD4'/CD8” LU R 2 I IR 3
FEBLIA S e DI RE e 15 2 ALY IS IR , FE LU R LI LA b
THRIEIHPR A P2, FEARRBEF T, R 4 CD4',
CD4'/CD8" Yy T ¥t e 25 IR i 4 L v ) i 4, CD8 ik
TENBEIE A AR PR 2 (P<0.05) . X B HARED L 2
BB EA SRR VE ], O Hom i) i R - BRSO B
4, AT B 44 7 CD4* CD4/CDS” FLAf, Ak CD8* Lff. SOD
JEAN A A i SE R, REOL A AL il B B Al
LA EURA, BAT 3R R IR AR GSH-Px 2 HLIA N 43 A1
JZ W —Rhid A o G, AR AR R R R S
Wy, 3 200 O ) 45 ) B D RE A2 B o S A R T8 MDA 2
[N A R B 2 — BRI AR REANR R 454
FFREAN F  JE45 51 DNA & AR SR B R T 2479 ; LDH S i
T AT A o R v A TR A, R A B T S A RT 8
LDH /K-, LDH "L N AR 5 L- FLER 2 8] 13 i 5 484k
BN, FERFFEEE R o , il 2 i SOD (GSH-Px /K-F- 5
FHAD T 41, MDA \LDH /KA T H22 Fipfgg 4l . RFIE41 b
A (P<0.05), X ULHITEMRE/NEUIMLTE  SOD GSH-Px [
fik, MDA \LDH /KTt , Bt A AL RE ) 1035 058 , TR DL EUE
WEERESS N SOD GSH-Px /K-, F#{Ik MDA \LDH /K-, 3% Nt 44
FRRE T, Ho 7 i i AR D - SRR AR S5 I d , X AT R R D
L EEER AU ALE 2 —

ZEERTA, R AR L R R AT ] H22 iR B
JivRg A G, AT A s BRI 8, i SRR DR, I B4R
J1 AHH BRI LS A Rt — 2P

& # 3L #k( References )
(1] ARIEARGEF KL SRR TR A 0 W KR E1E R

ARRT[I] AR A My AR R, 2015, 23(2): 253-261

Hu Rong, Guo Hao-jie, Cao Zhi, et al. In vitro Inhibition of
transmissible

Polygonum cillinerve Polysaccharide on Swine

(TGEV) [J].
Biotechnology, 2015, 23(2): 253-261
[2] Wu Y, Wang X, Liu P, et al. Quantitative Determination of

gastroenteritis ~ virus Journal of Agricultural

Anthraquinones and Resveratrol in Polygonum Cillinerve (Nakai)
Ohwi by HPLC-PADI[J]. ] AOAC Int, 2017, 100(1): 25-29

(3] iR, 200,30 £ 55,5 R A6 S M+ — R A R S e a
[0 3h 4 E i, 2015, 36(12): 72-76
An Le, Wang Na, Liu Mei-qin, et al. Effects of Polygonum cillinerve
Polysaccharides on Duodenum Histology of Chickens [J]. Progress in
Veterinary Medicine, 2015, 36(12): 72-76

[4] R¥,2 2, 946L,5 k&L & B S180 478 KA AR Ak
W Hea[]]. R F & 25, 2013, 30(10): 609-611
Zhao Qin, Wei Hao, Hu Rui, et al. Effect of total anthraquinone from
Zhushaqi on expression of apoptosis gene in S180-bearing mice [J].
Tianjin Journal of Traditional Chinese Medicine, 2013, 30 (10):
609-611

[5] LiW,Xu Q, He Y F, et al. Anti-Tumor Effect of Steamed Codonopsis
lanceolata in H22 Tumor-Bearing Mice and Its Possible Mechanism

[J]. Nutrients, 2015, 7(10): 8294-8307

[6] Sharma R, Kapila R, Kapasiya M, et al. Dietary supplementation of
milk fermented with probiotic Lactobacillus fermentum enhances
systemic immune response and antioxidant capacity in aging mice[J].
Nutr Res, 2014, 34(11): 968-981

[71 Rovcanin BR, Gopcevic KR, Kekic DLj, et al. Papillary Thyroid
Carcinoma: A Malignant Tumor with Increased Antioxidant Defense
Capacity[J]. Tohoku J Exp Med, 2016, 240(2): 101-111

(8] R&=A, BN FIEEF +2F AF H2 #45 REZ I feed
o[l r B R AR A&, 2017, 33(1): 51-55
Zhu Yun-chao, Zhan Guang-jie, Yuan De-pei, et al. Effects of
Shiquan Yu really Decoction on immune function of mice bearing
H22 tumor [J]. Chinese Journal of Applied Physiology, 2017, 33(1):
51-55

[9] Lucas AL, Bosetti C, Boffetta P, et al. Dietary total antioxidant
capacity and pancreatic cancer risk: an Italian case-control study[J].
BrJ Cancer, 2016, 115(1): 102-107

[10] Li K, Wang J, Shi M, et al. Prescription consisting of Vitamin C and
Baicalin inhibits tumor growth by enhancing the antioxidant capacity
in vivo[J]. J BUON, 2015, 20(5): 1368-1372

[11] A B0 =, 55,5 A& L & WELxT H22 4755 /1 R a9 3 % 48
Fast ¥R A9 F @ [J]. P k25, 2013, 35(11): 2508-2511
Zhao Qin, Sun Fang-yun, Li Jie, et al. Inhibitory effect of Total
Anthraquinone from cinnabar seven on H22 tumor bearing mice and
its influence on glucose metabolism [J]. Chinese Traditional Patent
Medicine, 2013, 35(11): 2508-2511

[12] ¥ 400 e A x5 5 WA R BR S 3 A 5 K dm e xd 47 98 /) &
SR [J] IR A EF I, 2015, 15(27): 5252-5256
Jia Li-min, He Ye-chun, Xie Zun-jiang, et al. Immune Effects of
Dendritic Cells Mediated by Hyaluronic Acid on Implanted B16
Melanoma Mice [J]. Progress in Modern Biomedicine, 2015, 15(27):
5252-5256

[13] Tang X, Huang J, Hao X, et al. Anti-Tumor Effects of the
Polysaccharide Isolated from Tarphochlamys Affinis in H22 Tumor-
Bearing Mice[J]. Cell Physiol Biochem, 2016, 39(3): 1040-1050

[14] Symchych TV, Fedosova NI, Karaman OM, et al. Anticancer effect
and immunologic response to xenogeneic embryonic proteins in mice
bearing Ehrlich solid carcinoma[J]. Exp Oncol, 2017, 39(1): 42-48

[15] Guo CH, Hsia S, Hsiung DY, et al. Supplementation with Selenium
yeast on the prooxidant-antioxidant activities and anti-tumor effects
in breast tumor xenograft-bearing mice [J]. J Nutr Biochem, 2015, 26
(12): 1568-1579

[16] Sun Y, Tsao R, Chen F, et al. The phenolic profiles of Radix
Tetrastigma after solid phase extraction (SPE) and their antitumor
effects and antioxidant activities in H22 tumor-bearing mice[J]. Food
Funct, 2017, 8(11): 4014-4027

[17] Yi J, Qu H, Wu Y, et al. Study on antitumor, antioxidant and
immunoregulatory activities of the purified polyphenols from
pinecone of Pinus koraiensis on tumor-bearing S180 mice in vivo[J].
Int J Biol Macromol, 2017, 94(Pt A): 735-744

[18] Kan X, Zhang W, You R, et al. Scutellaria barbata D. Don extract
inhibits the tumor growth through down-regulating of Treg cells and
manipulating Th1/Th17 immune response in hepatoma H22-bearing
mice[J]. BMC Complement Altern Med, 2017, 17(1): 41

(T4 2877 T)



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol18 NO.15 AUG.2018

- 2877 -

and Cardiovascular Outcomes and Diabetes: Findings From the
Chronic Renal Insufficiency Cohort (CRIC) Study [J]. Am J Kidney
Dis, 2015, 66(2): 266-273

[4] Ritchie J, Rainone F, Green D, et al. Extreme Elevations in Blood
Pressure and All-Cause Mortality in a Referred CKD Population: Re-
sults from the CRISIS Study[J]. Int J Hypertens, 2013, 2013: 597906

[5] Martinez-Castelao A, Gorriz JL, Portoles JM, et al. Baseline character-
istics of patients with chronic kidney disease stage 3 and stage 4 in
Spain: the MERENA observational cohort study [J]. BMC Nephrol,
2011, 12: 53

[6] Collins AJ, Foley RN, Chavers B, et al. United States Renal Data Sys-
tem 2011 Annual Data Report: Atlas of chronic kidney disease &
end-stage renal disease in the United States [J]. Am J Kidney Dis,
2012, A7: e1-420

[7] VermaS, WangCH, Li SH, et al. A self-fulfilling prophecy: C-reactive
protein attenuates nitric oxide production and inhibits angiogenesis
[J]. Circulation, 2002, 106: 913-919

[8] Westhuyzen], Healy H, Review. Biology and relevanceof C-reactive
proteinin cardiovascular andrenal disease[J]. Ann Clin Lab Sci, 2000,
30: 133-143

[9] YuHT. Progressionofchronicrenal failure [J]. Arch Intem Med, 2003,
163: 1417-1429

[10] Borges DL, Lemes HP, de Castro Ferreira V, et al. High-sensitivity
C-reactive protein, apolipoproteins, and residual diuresis in chronic
kidney disease patients undergoing hemodialysis [J]. Clinical and ex-
perimental nephrology, 2016, 20(6): 943-950

[11] V. Peev, A. Nayer, G. Contreras. Dyslipidemia, malnutrition, inflam-
mation, cardiovascular disease and mortality in chronic kidney dis-
ease[J]. Curr Opin Lipidol, 2014, 25(1): 54-60

[12] H. Masood, R. Che, A. Zhang. Inflammasomes in the Pathophysiology
of Kidney Diseases[J]. Kidney diseases (Basel, Switzerland), 2015, 1
(3): 187-193

[13] Stuveling EM, Hillege HL, Bakker SJ, et al. C-reactive protein is as-
sociated with renal function abnormalities in a non-diabetic popula-

tion[J]. Kidney Int, 2003, 63: 654-661

[14] Sarnak MJ, Poindexter A, Wang SR, et al. Serum C-reactive pro-
tein and leptin as predictors of kidney disease progression in the Mod-
ification of Diet in Renal Disease study [J]. Kidney Int, 2002, 62:
2208-2215

[15] Coresh J, Wei GL, McQuillan G, et al. Prevalence of high blood pres-
sure and elevated serum creatinine level in the United States: findings
from the third National Health and Nutrition Examination Survey
(1988-1994) [J]. Arch Intern Med, 2001, 161: 1207-1216

[16] Menon V, Greene TOM, Wang X, et al. C-reactive protein and albu-
min as predictors of all-cause and cardiovascular mortality in chronic
kidney disease[J]. Kidney international, 2005, 68: 766-772

[17] Krane V, Winkler K, Drechsler C, et al. Association of LDL choles-
terol and inflammation with cardiovascular events and mortality in
hemodialysis patients with type 2 diabetes mellitus [J]. Am J Kidney
Dis, 2009, 54(5): 902-911

[18] Investigators. Effect of atorvastatin on inflammation and outcome in
patients with type 2 diabetes mellitus on hemodialysis[J]. Kidney Int,
2008, 74: 1461- 1467

[19] Wald DS, Law M, Morris JK. Homocysteine and cardiovascular dis-
ease: evidence oncausality from a meta-analysis [J]. BMJ, 2002, 325
(7374): 1202

[20] Amin HK, El-Sayed MK, Leheta OF. Homocysteine as a predictive
biomarker in early diagnosis of renal failure susceptibility and prog-
nostic diagnosis for end stages renal disease [J]. Renal failure, 2016
Sep; 38(8): 1267-1275

[21] Novo G, Guarneri FP, Ferro G, et al. Association between asymp-
tomatic carotid atherosclerosis and degenerative aortic stenosis [J].
Atherosclerosis, 2012, 223(2): 519-522

[22] Latsios G, Tousoulis D, Androulakis E, et al. Monitoring calcific aor-
tic valve disease: the role of biomarkers[J]. Curr Med Chem, 2012, 19
(16): 2548-2554

[23] Z. Wang, X. Wang, Z. Chen, L. et al. Distribution of High-Sensitivity
C-Reactive Protein and Its Relationship with Other Cardiovascular
Risk Factors in the Middle-Aged Chinese Population[J]. Int J Environ
Res Public Health, 2016,13(9). pii: E872

(3% 2854 TT)

[19] Kavunja HW, Lang S, Sungsuwan S, et al. Delivery of foreign
cytotoxic T lymphocyte epitopes to tumor tissues for effective
antitumor immunotherapy against pre-established solid tumors in
mice[J]. Cancer Immunol Immunother, 2017, 66(4): 451-460

[20] Bk 2,50, 5." AFR7A " A H2 H 5 R m e #
wtly B I]ob B Sk 4 % &, 2014, 30(2): 205-208
Yi Qing-qing, Tan Ying, Li Yue, et al. Investigation of immunity
capability of "Yiyuan Yiliu Tang" in H22 tumor-burdened mice [J].
Chinese Journal of Immunology, 2014, 30(2): 205-208

[21] Chen XZ, Cao ZY, Zhang YQ, et al. Fuzheng Qingjie granules
potentiate the anticancer effect of cyclophosphamide by regulating
cellular immune function and inducing apoptosis in Hepatoma 22

tumor-bearing mice[J]. Oncol Lett, 2017, 13(5): 3261-3268

[22] Jana S, Patra K, Sarkar S, et al. Antitumorigenic potential of linalool
is accompanied by modulation of oxidative stress: an in vivo study in
sarcoma-180 solid tumor model[J]. Nutr Cancer, 2014, 66(5): 835-848

[23] Duan FF, Jia SS, Yuan K. Antitumor Effects and Mechanism of
n-butanol Fraction from Aril of Torreya grandis in H22 Mice [J].
Pharmacogn Mag, 2017, 13(51): 351-357

[24] Rahman MS, Alam MB, Choi YH, et al. Anticancer activity and
antioxidant potential of Aponogeton undulatus against Ehrlich ascites
carcinoma cells in Swiss albino mice [J]. Oncol Lett, 2017, 14 (3):
3169-3176

[25] Chen L, Bai Y, Fan TP, et al. Characterization of a d-Lactate
Dehydrogenase from Lactobacillus fermentum JN248 with High
Phenylpyruvate Reductive Activity [J]. J Food Sci, 2017, 82 (10):
2269-2275



