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[ Abstract] Objective This study aimed to observe the late effects of ionizing radiation by
medical follow-up(after 17 years) of the three patients('Ming','Jun','Lei') moderate bone marrow form of
acute radiation sickness who accidentally were exposed to “Co. Methods Changes in hematology,
immunology, neurology, reproduction, lens, and cytogenetics were measured according to the medical
follow-up plan. Results  All the three patients had chief complaints of being prone to cold, neurosis,
and sexual dysfunction. They also had chronic conjunctivitis, decreased vision, as well as punctate and
patchy opacity of ocular lens. The blood routine, liver function, renal function, and sex hormone were
normal. The cellular immunity indexes CD3, CD4, CD8, and CD4/CD8 were decreased. The rate of
chromosomal aberration(dicentric and fragment) and micronuclear decreased over time. 'Ming' and
'Jun' showed increased creatine kinase isoenzymes and myocardial ischemia, according to the

electrocardiogram. 'Ming' had thyroid carcinoma 12 years after irradiation, and 'Lei' had thyroid
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nodules 14 years after the accident. Conclusion The medical follow-up study collected data for long-

term effects of acute radiation sickness patients and provided information for their late medical

intervention.
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Table 2 Abnormal results of immune indices in 3 patients who irradiated by y ray
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Table 3 Analysis of unstable chromosome aberration and

micronucleus in lymphocyte of 3 patients who irradiated by y ray

g AEHR WG WL A2k YRyt
(%) WA BN BEE(AS) B3R (%) (%0)
“H1” 39 550.54F 2 3 5 6
EAKE 5 1 6 8
S24F 1 2 3 3
HI34F 0 0 0 3
44T 1 2 3 2
555 ~ 84F 0 0 0 0~2
HI104F 0 1 1 -
HI124F 0 0 0 1
H144F 1 0 1 10
WIS~ 175 o 0 0 0
“HET 26 50,54 4 5 9 -
4 1 2 3 3
S24F 1 1 2 2
i34 0 0 0 3
554 ~ 84F 0 0 0 0~1
HI104F 0 1 0 -
HI124F 0 0 0 0
S 144 1 3 4 0
W5~ 174 ¢ 0 0 0
“E31 50,54 0 0 0 0
EAKE 0 4 4 4
Si24F 0 3 3 1
HE34E 1 0 1 2
4~8 0 0 0 1~0
HI104F 0 2 0 -
S 124F 0 0 0 1
Hi144F 0 2 2 2
W15~ 174 ¢ 0 0 0

TE: &, - HIURKRD .

14 4%, A G @ AR A2 U AR, X5 E A
DL, B S AR HEEY 1] 41 1 Y 48 5
FolZ BEE DT 12 4R F0 6 4Ry G (O AR A8 45 R
B, PR G O R RR R P AL AT FE AR S Y B2
VA —E R RS % T
3.7 HURIR

RIS AR U B, RS T 5 | A 7
DIREs A AN, AT 380 T e i 248 A 7030
I RE 58 3 R 2 R - FF DR J Al ) 453 475 0 D RE TR AL,
AT EUBU PR RVIR RGN, A5 BIE R HHE I

TR AR Can i PO P FR R 28 . i
RIRINAERGEAE O FFUIR R LRSS FBEAL
PRS0 CRBCE R A U7, BT 2
HR 8 4 J5 AR IR DI BEREAR, 12 45 /B F R B
SHBCSRE FTECRR R A P PR R o e ™
“EESZHRT AR R IURUIRBREE T, RS HUIR AR
AR P A TR0

AT LSRR, R R R R XL
I RRE R G . IRARIAR . PR H R R 5 4 21
B AR, R AT G S S R AL
R, JEHIEMRER I A . EEER AR Ky
BRGSO I BB ST R B R), RIS AT
W RPN B SO AR B2 T AT
PR UK . SR A R A& B BB
K, HAEEWLE

MR AN B A AEF AL LT STk oI, AW RAE
g hoE
1’E%mﬁkmﬂﬂ TR FU TR SCATA PR T B o A 5
. BORLRASRESURE ;R BUT ST AR R S & i
E’JJJJ@&%?MB’JW% 15 SR DT BR A BBV AT I B BERHICAE |
P TR RS ERER TSR RO H A sE
Jiti, JFARSARNITH ABORLEES; XERATHE SIeSCHm. i H B
BHIE . B TS SRR

£ £ x W

(1] EROE, X T, 8RN, 55, DU B85 S R 3 32
J5 12 FEBEZEREVIIEE [T]. rh AR B2 5P 4465, 2013, 33
(2): 174-179. DOI: 10.3760/cma.j.issn.0254-5098.2013.02.016.
Wang YY, Liu YL, Zhao FL, et al. Medical follow-up of four
cases with bone marrow form of acute radiation sickness twelve
years after the accident[J]. Chin J Radiol Med Prot, 2013, 33
(2): 174-179. DOI: 10.3760/cma.j.issn.0254-5098.2013.02.016.

(2] SR, SIS, SRR, S5 119 I M = s 2 00 32 IR S 5

16 4EBET [T]. AT B2 22 5 B4 24 A, 2010, 30(5): 516—
519. DOLI: 10.3760/cma.j.issn.0254—5098.2010.05.005.
Zhang ZH, Zhang SL, Jia TZ, et al. Follow-up of pregnant
woman 16 years after exposure in Xinzhou radiation
accident[J]. Chin J Radiol Med Prot, 2010, 30(5): 516—
519. DOLI: 10.3760/cma.j.issn.0254—5098.2010.05.005.

(3] T, XA, ©6.25” “Co WifE S HHORE ARG 2.5 FiL /5
SONE i 7 88 (3], R AR U B 2 5 B 2 A, 1998, 18(1):
10-14.

Zhang WP, Liu BT. Follow-up study on delayed consequences
in patients two and a half years after exposure to “’Co radiation
accident in Shanghai "6.25"[J]. Chin J Radiol Med Prot, 1998,


http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2013.02.016
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2010.05.005

118

(4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

| PO B A A R 2 2R R

2019 4F 3 A4 43 55 2 )

Int J Radiat Med Nucl Med, March 2019, Vol.43, No.2

18(1): 10-14.

LR, X5k, VLU, 5. SRS PEIUR P 8 T RS RIRE
PiIEE[T]. b EIFLL EE 2, 2001, 28(4): 24-25.

Jiang EH, Liu Q, Jiang B, et al. Follow-up study on immune
system in patients suffering from chronic radiation sickness by
external irradiation[J]. Chin Occup Med, 2001, 28(4): 24-25.
M. O B IR RISTR R R . KRS RE (D)HU]. T
BT B F S B 245K, 2009, 29(2): 238-242. DOL: 10.3760/
cma.j.issn.0254-5098.2009.02.045.

Ye GY. The Beginning, development and prospect of clinical
diagnosis and treatment of radiology[J]. Chin J Radiol Med
Prot, 2009, 29(2): 238—242. DOI: 10.3760/cma.j.issn.0254—5098.
2009.02.045.

T, XA, SHEL, % 16.25" “Co IR AR THHOR AL 5
BV 6 RIS LR G s (). AU BE A S B R,
1998, 18(1): 15-20.

Zhang WP, Liu BT, Jin CZ, et al. Six years follow-up study of
delayed consequences in five patients having survived from
"6.25" “Co radiation accident[J]. Chin J Radiol Med Prot, 1998,
18(1): 15-20.

e N RSN [ 5K A AR AR & 2 B 4s . GBZ 95-2014
HROD PR T R RZ T [S]. Jb st i ERifE L, 2014,
National Health and Family Planning Commission of the
People's Republic of China. GBZ 95-2014 Diagnostic criteria for
occupational radiation cataract[S]. Beijing: Standards Press of
China, 2014.

BRI, BRE I, X4 AL, 2. 10 Bi] “Co TR 5z A IR
HEWZKH@I%WM% (7). A B 2 5 Bl 4 2 A, 2015,
35(12): 936—940. DOI: 10.3760/cma.j.issn.0254-5098.2015.12.
012.

Zhao FL, Chen YH, Liu JX, et al. Follow-up observation of eye
lens in ten victims accidentally exposed to “Co radiation
source[J]. Chin J Radiol Med Prot, 2015, 35(12): 936—940.
DOI: 10.3760/cma.j.issn.0254—5098.2015.12.012.

MRt RSP, FFH R, F IR TET “Co fmAT MUz A
DU WLREAE A (D], P AU PR 2 5 B 20, 2007, 27(1):
30-31. DOI: 10.3760/cma.j.issn.0254—5098.2007.01.010.

Chen JK, Song SP, Yin XY, et al. Changes of myocardial
enzymes in cases after “Co radiation accident in Jining,
Shangdong Province[J]. Chin J Radiol Med Prot, 2007, 27(1):
30-31. DOI: 10.3760/cma.j.issn.0254—5098.2007.01.010.
FAER, BIRR, BRIE, 5. — 0l B B 3R SO 6 07
TIORGOS A P N B IR RS LT). AR iU B2 S B
4Rk, 1997, 17(1): 12-18.

Wang GL, Luo QL, Chen H, et al. Clinical report of a moderate
degree bone marrow form of acute radiation sickness associated
with local extremely severe radiation damage[J]. Chin J Radiol
Med Prot, 1997, 17(1): 12—18.

[ PR S B 4 2 R 2 OC T2 BURON, Y 75 B S IE AR AU a
HA SRR SR S RO —— RS B T A2 U N R (M.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

X5, A,
240-242.

International Commission on Radiological Protection. ICRP

&, A duat: thE T RE L R, 2014:

statement on tissue reactions/early and late effects of radiation in
normal tissues and organs—threshold doses for tissue reactions in
a radiation protection context{M]. Liu Q, Li FS, Gao L, et al.
Trans. Beijing: China Atomic Energy Publishing House, 2014:
240-242.

EYRSG. O AR (M. JUR R TREH AL, 1997: 65-67.
Wang JX. Radiobiological dosimetry[M].
Energy Publishing House, 1997: 65-67.

A, B, S5A2E, . 6. 25 AT U IR 12 4R
Ja B @R AL RETT LG [T]. AT B2 5 B AP A, 2004,
24(4):350-352.DOI:10.3760/cma.j.issn.0254-5098.2004.04.023.
Chen Y, Ge SL, Luo YS, et al

Beijing: Atomic

A follow-up study of
chromosome aberrations 12 years after exposure to a radiation
accident in Shanghai "6.25"[J]. Chin J Radiol Med Prot, 2004,
24(4):350-352.DOI:10.3760/cma.j.issn.0254—-5098.2004.04.023.
4@1 i, 2B, B, Wb <021113 4 5 3 MO IR RS

AF G it 35 4% 2 B DT LR D). TP AR U B 2 S Bl i R
2000, 20(2): 119-120.
Hou ZH, Li Q, Fang XG. Cytogenetic follow-up of four cases
with acute radiation sickness six years after the accident in Hube
"92113"[J]. Chin J Radiol Med Prot, 2000, 20(2): 119—-120.
VL, 0, LR, 55t AT SR N
WIREMUE Y 3 4E B RE VT (1], T EHRAL BE 2%, 2003, 302):
36-38.
Jiang B, Jiang LP, Jiang EH, et al. A 3-year-long follow-up
study on the functional changes of endocrine glands in 3 cases of
bone marrow formed acute radiation sickness[J]. Chin Occup
Med, 2003, 30(2): 36-38.
ASTH, BT, BRI, UIR DRI SO A R A 1],
il SRR 2 U PR 2% R 2253, 2004, 28(2): 86-89.
Li Y, Zhao F, Cai JM. Thyroid carcinomas induced by
Chernobyl nuclear accident[J]. Foreign Med Sci-Sec Radiat
Med Nucl Med, 2004, 28(2): 86—89.
A N RILANE TR, GBZ 101-2011 Rk HUR IR R 2
WitRifE [S]. Jbat: HPESRIER R, 2012.
Ministry of Health of the People's Republic of China. GBZ 101-
2011 Diagnostic criteria for radiation thyroid diseases[S].
Beijing: Standards Press of China, 2012.
3, EH5E, @5 T ERE R RS Sk s
Jitﬂz%ﬁﬂ’lﬁﬁlm}iﬁﬁ []. PR B2 SR 2 R, 2014,
34(8):625-626.DOI:10.3760/cma.j.issn.0254—5098.2014.08.016.
He L, Wang J, Gao YY. Analysis on probability of causation for
thyroid carcinoma in patients with moderate bone marrow of
acute radiation sickness by external irradiation[J]. Chin J Radiol
Med Prot, 2014, 34(8): 625-626. DOI: 10.3760/cma.j.issn.0254—
5098.2014.08.016.

(ki FLIB: 2019-02-22)


http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/%3Clinebreak/%3Ecma.j.issn.0254-5098.%3Clinebreak/%3E2009.02.045
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2015.12.%3Clinebreak/%3E012
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2007.01.010
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E
http://dx.doi.org/10.3760/cma.j.issn.0254-5098.2004.04.023%3Clinebreak/%3E

