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Protection effects of carboxymethyl-f-1,3-glucan on human B lymphoblasts’ injury

induced by radiation

MA Binbo'?  WANG Zhuanzi> WEI Wei’ DANG Bingrong® LI Wenjian'?
! (School of Pharmacy, Lanzhou University, Lanzhou 730000, China)
2 (Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China)

ABSTRACT The aim is to investigate radiation protection effect induced by carboxymethyl-p-1,3-glucan on
Human B lymphoblasts(HMy2.CIR). The survival rate of carboxymethyl-$-1,3-glucan on HMy2.CIR was tested by
CCK-8 assay at concentrations of 0, 0.01, 0.1, 1, 100, 200 and 400 pg/mL, respectively. The flow cytometry was used
to measure the apoptosis rate. Micronucleus rate was assessed by the in vitro micronucleus test. DNA strand breaks
were assessed by the comet assay. The results showed that treatment with carboxymethyl-B-1,3-glucan was not
cytotoxic. Pre-treatment with carboxymethyl-B-1,3-glucan at concentration of 0.1 pg/mL for 72 h protected
HMy2.CIR cells against radiation, as indicated by increased surviving fraction, reduced apoptosis, reduced

micronucleus rate and fewer DNA strand breaks. The carboxymethyl-$-1,3-glucan has radiation protection effect on

FEEB: EXAMRRHARE G H (11575259) % B

HAEE: DRI, J5, 1987 4 10 H A, 2013 EEMV T IR RHR A dn BbA 5 TR AR, B 22N RS A Bt L F
A, RSB 25

JWIREE: 200, 4, BFFR, E-mail: wili@impcas.ac.cn

Yk FL . H0AR 2015-10-12; &[] 2016-01-18

Supported by the National Natural Science Foundation of China (11575259)

First author: MA Binbo (male) was born in October 1987, and received his bachelor degree from Southwest University of Science and
Technology in 2013. Now he is a master candidate at Lanzhou University, majoring in radioprotector

Corresponding author: Ph.D. LI Wenjian, professor, E-mail: wjli@impcas.ac.cn

Received 12 October 2015, accepted 18 January 2016



WHMAERMN L2 % 2016,34:020205(7)

HMy2.CIR cells, which may be related to inhibition of apoptosis and DNA damage after radiation.

KEYWORDS Carboxymethy-f-1,3-glucan, Human B lymphoblasts, X-ray radiation, Radiation protection effect
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INF SR 2R AN BRAEE X IR 2023, 0 e 2H 23 ) [
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3 1M 2t A ARAT 28 O AE s B SRR A VA i 1k
SRRV ERIANE I 2, BERE B-HI R B T A
WY, HAERLEEM . RZG. &Rt i S A
AT N 32 21 1 ORI 29 . A 78 iz F 1Y
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133,
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1.2 ZHRmFNLE
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7% (Phosphate buffered saline, PBS)(HyClone). 4Hfifd

B4 5E S 4 i 2 A I 7R B (Cell Counting Kit-8,
CCK-8) (HARFA-IL), 4B T4 MK 7 &
(AnnexinV-FITC Apoptosis Detection Kit) (EXEHAEH)
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1.3 KU Sr4R K ZmRR IR ST

BG4 K3 HMy2.CIR, 525690 NLLF 4 4.
ST HE 4 (Control). INZH4L(CMG). X S £ IB ST IR)
PAK A AL(IR+CMG). IR Fll IR#CMG #E47 1.5 Gy
) X SR, FIEZEN 1 Gy/min.

1.4 ¢S R IGESLLE

1145 18 BV FE ) HMy2.CIR B2 B, 1] 96
FUBR PR ALEERT 3 000 DMHAE. SEIR N FAA
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I ANZ59) SEIRWE 6 MR ZYIIREE, KA
H6NESL. M5B YNHEA A 45 T AR L
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400 pg/mL), W H 24 48, 72 h Ja HEEFLINA 10 uL
CCK-8 W HInAN CCK-8 [f] 96 fLIRAE 37°C
ARBESN 2 h, SR JE IIE #FLAE 450 nm FIROGAE(A)
LSS RR, %), HEE 3 K, KTPFWIE.
R = Aﬂ!—’%fﬂ B A’%?Eléﬂ %x100%
Aﬂ!—’@ﬁiﬂ - A’%?Eléﬁ
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WP 0.4 mol/L 1 Tris-HCI 22 PG SE 3 7K, ik
S50 5 FH PBS gt e, AR5 F U8RI TR i
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BAFEI AL ERH T OB, BT 50 N4l
g, 3t 100 4. B A MBS,

1.8 SEIBUIEALIE

I B R X s o, S-EdR 4L MR
RN R T Z9HT, 24 p<0.05 FHANE S5
o Giitortrel SPSS18 Bk e s it XNHHE R
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software project, CASP) 43 HT J& % (Tail moment,
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2 #R
2.1 CMG *T¢HRaisEp 2200

Kl 1 4 HMy2.CIR 73745 T 0+ 0.01 0.1, 1.
100 200 400 pg/mL CMG K 5E 4553607 5 24,
48, 72 h G R . S EE S AR IS 8] 35
AR HMMBENE, BREAMERIAE T X
HMy2.CIR FIEFEEEER, MMHE T CMG Xt
MR M. TIKEN 0.1 ng/mL, HH
72 h B4 HMy2.CIR FI35E s & P, Bt
JE RS 0.1 pg/mL, 72 h {FATRALFE 41,
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Fig.1 The survival rates of HM}:Z.CIR treated with different
concentrations of CMG. p<0.05, vs. Control
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IR*CMG 5 IR FHECEL, S0 ARG 1) Lo 35 i
Wb, FF HRIH 2 71 (p<0.05) (& 3).,
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102f0O 04 102f Oz 04
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FITC

E 2 HMy2.CIR TR AKNE: () XTHEH,

(b) NG, (c) X HHERIEET4, (d) BEA4

Fig.2 Flow cytometric diagrams of HMy2.CIR. (a) Control, (b) CMG, (c) IR, (d) IR+CMG
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Fig.3 Effects of CMG on the early (a) and late (b) apoptosis of HMy2.CIR. *p<0.05, vs. Control; #p<0.05, vs. IR
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Fig.4 Effects of CMG on the micronucleus of HMy2.CIR.
*p<0.01, IR vs. Control; #p<0.01, IR+CMG vs. IR
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Bl 5 Syt i i B 4 P e A FL Dk SR 6 S5 4 45 1
FAC A E 2 R

Control

IR(no-repair) IR+CMG(no-repair)

IR(repair 10 min)

IR+CMG(repair 10 min)

5 HMy2.CIR & &5 E1B
Fig.5 HMy2.CIR images of comet assay
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JE F AT E RR R EEHT IR M IRFCMG
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STAHAHEDD
Fig.6 Effects of CMG on the tail moment of HMy2.CIR.
*p<0.01, IR group vs Control group; “p<0.05, #p<0.01,
IR+CMG group vs. IR group
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