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1.1 SResfs

FIRFEAT 2017 429 A 12 HHPCR BRI
TRV PR B CHEYE, 5T & 46. 93 ke, (R K
142.2 em R IEIERL) o MR F e R AR O E (72
) VFRECHRER) il (ZE R VE(ZERD) VB
W EEAL LA B IR L 10 R g AR A, Hor
i O HE T RS2 3 AT AR A B AT
B EH B O i BT R s
RIS HORE | B2 JIRARULIA) 5 R S 38 L 90 L LT A
R B AEA BT - 80 CukARH IR o
1.2 MEFHZE

(1) FF A AL HE . MER R IUAATFERD 0.3 ¢ B
TR FEHET , 73 BIIA K VA MBRA 3 mL,
i FAE o o 9 SR VR T U e T A R T
A S8 B AR, 150 CRLBEH M 24 h, HE
TN , B A B G H 2 25 mL 4
I, HZRRKER

(2)FEAE I (0. 2 ) Ji5 i HRL R 65 55
BT URJAETE X (BB G-ICPA 7400) I 5E , AR
Pebrif A A A B R OCR IS R .
1.3 HiESH

B2 RIS ER + AR ifEZE (Mean + SD)
PR LR BIER A SPSS 17. 0 et Ak B, >R
FIRRSEREAS T A 56 LB 2 280308 , 77 IE A A %L
5 LR 3R J5 22 93 Hr (One-Way ANOVA) |, & 25 1k
ZEFBE N 0.05, 5K Excel FAFHEAT W MR
o

2 AR50

2.1 EERE

AQJT20170912 4148 B # (K) (45 (Ca) (4
(Na) BE(Mg)4 P S0 R BALIE Sy 94.5 ~
4525.5 mg/kgo AAH G E B (K) BYFH 2
AR R 216.5 ~3 985.5 mg/kg, B Fe i, B R
%, BR B IR, HoAR L4148 1 & Bl 1700
mg/ kg, WBEEABREILIE 1a, 45 (Ca) B-F-33 & 248
W& A 194.5 ~1 157.75 mg/ kg, FZ itz &, i/,
BR B IRAN , Hom 4% 1 & 7 200 me/kg 72
A7 AT RETE DL b B (Na) (1912 2 B A2 IR
F1746.25 ~4 525.5 mg/ke, U B 5, 2R A
1%, frit 5 K AL [R—464, ¥ 3 x 10° mg/kg 72
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Fig.1 The mean contents of constant elements in tissues and organs
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Fig.2 The mean contents of trace elements in tissues and organs
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R1 AQIT20170912 HEHAR/ELRMEL R
Tab.1 The concentration of 12 metallic elements in tissues and organs of AQJT20170912 mg/kg

JGZ Element

HLERE Tissues and organs

K Ca Na Mg Co Fe
1 Brain 2362.0+140.01 194.5+81.32 2809.0=687.31 124.5+3.54 0.01 77.6 +2.26
(20025 ) Heart (left ventricle) 3586.5+873.28 256.0+5.66  4525.5+263.75  160.5 +40.31 ND 157.0 £15.56
FFNE Liver 3079.5+88.39  210.5=10.61 2968.0+661.85  132.5+7.78 ND 208.0 +4.24
i Lung 2797.5+57.28  217.5x24.75 3491.5+183.14  154.0x31.11 ND 269.5 £33.23
¥ Kidney 3085.5+952.47 329.5+30.41 3936.0=1121.47 112.5=13.44  0.02+0.01  180.0 +86.27
24, Testicle 2653.5+1339.97 200.0=66.47 2656.0+1305.32 94.5+41.72 ND 77.5+17.68
H'H Fore-stomach 2 611 272 3230 176 0.087 101
H F:H Primary-stomach 2 360 220 1592 113 0.103 87
Stomach HAT T Pyloric-stomach SRS AT, AR R A
SEHME Average 2485.5+177.48 246 +36.77  2411+1158.24 144.5+44.55  0.10.01 94+9.9
RiI#6 Forepart 3016 252 3452 102 0. 059 154
W HE Middle part 2933 292 3953 164 ND 177
Intestine J5#B Posterior 3 360 423 3391 141 ND 81
SEHH Average 3103+226.4  322.33+89.44 3598.67 +308.37 135.67 £31.34 0. 059 137.33 +50. 12
3.7 Head 1913 240 4732 165 ND 68
2538 Back 1933 447 3099 145 ND 127
LA 1% Abdomen 1751 215 2593 164 ND 95
Muscle 35 Rump 1453 364 2 667 141 ND 119
SEHE Average 1762.5+221.84 316.5+108.69 3272.75=998.1 153.75+12.53 ND 102.25 £26.58
k7 Head 279 994 1 664 68 ND 51
25 Back 248 1439 2579 92 ND 64
ik 123 Abdomen 173 1181 1462 84 ND 93
Skin FE Rump 166 1017 1280 223 ND 851
SEHE Average 216.5£55.8 1 157.75 £205.16 1746.25 £576.9 116.75 +71.53 ND 264.75 £391.23

JGZ Element

HLHESE Tissues and organs

Cu Zn Pb Cd Hg As
ifi Brain 2.82+1.51 15.65 +4.88 2.19+2.19 0.11 0. 1 0.20+0.19  6.46 +0.09
S ( 22005 ) Heart (left ventricle) 1.80 +1.48 43.60 +10.89  2.57 +0.74 0.20£0.04  0.480.02  5.88 =0.31
JFIE Liver 8.74 £1.07 54.60 £9.76 1.37 0.7 0.58+0.09  0.64+0.05  5.300.05
i Lung 2.85+2.11 20.70 £1.27 1.60 £0. 1 0.21+0.03  0.19+0.02  5.95+0.35
1% Kidney 3.29 +1.01 35.85+6.86 2.90 +2.31 2.16£0.42  0.56=0.05  7.15+3.37
#291, Testicle 0.75 +0.25 22.75 £6.01 1.74 £0.75 0.20+0.03  0.17+0.03  5.42+1.94
HiiEH Fore-stomach 3.60 29.7 2.09 0.202 0.461 6.27
] F 1 Primary-stomach 1.32 20.8 0.77 0.092 0.195 6.40
Stomach HAT T Pyloric-stomach SR AR B AR
Y Average 2.46 £1.61 25.25+6.29 1.43 £0.93 0.15 0.08 0.33+0.19  6.34+0.09
T %8 Forepart 2.59 43.4 2.73 0.402 0.204 4.97
% i Middle part 2.07 45.5 2.3 0.353 0.180 7.53
Intestine JG R Posterior 2.6 37.9 1.39 0.291 0.124 8.21
XM Average 2.42+0.3 42.27 +3.92 2.14 +0.68 0.35 £0.06 0.17+0.04  6.90=1.71
3o Head 0.84 21.8 3.54 0.28 0.104 6.73
5% Back 0.76 23.2 2.84 0.29 0.117 4.37
WA 1% Abdomen 0.67 29.6 3.59 0.234 0. 064 5.80
Muscle FE# Rump 0. 64 35.3 3.24 0.295 0.137 7.12
SEY Average 0.73 +0.09 27.48 £6.22 3.30+0.34 0.27 £0.03 0.11+0.03  6.01+1.22
3o Head 0.41 200.9 2.93 0.219 0.091 6.01
25 Back 0.46 216.7 3.60 0.403 0.063 6.21
Btk {3 Abdomen 0.39 186.7 2.51 0.232 0.103 3.92
Skin 3 Rump 1.30 260.4 7.14 0.623 0.042 4.37
SEH Average 0.64+0.44  216.18+31.93  4.05 +2.11 0.37 0.19 0.07+0.03  5.13=1.15

O B DI = A AOR

Notes ; Data are expressed as Mean + SD
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CAHFREY, KAEMAIYITER RN
“HRAIZUEAR E R RE R B AN [R) JC R AEAS [ 41
SIS E TREA A BE, 40 Fe F1 Cu £ HE
G, O I HE BT Fe i 2885 A
I IFIEAE M 2 B A 2 & A Cu AR
Zn A5 Bz R iR s, VTR FH T RS S R Itk
B RIRAY Zn LART 1 SN s A ot
% Pb.Cd 1l As A TEE b, XAl e 5 B Ik
L EBEYNAY. s MRS A XL,
AQIT20170912 (RN G TR TES HL A B Y
SRR S BT : Fe 1 Cu £ 25 T FIE, Zn
FE R Bk 2 A, Cd R As 7B R R,
Ph W 3= 22 5 48 T R Bk LR FE E. 5 4 ik
20T SRR I Y As B E 4 T IEA
Rz koA BT, AQIT20170912 fA Py As FE &
£TEM.H.

BRI Y H A & B IR RRFHER &R
Gt oT A O T B R AR T R 1 R
UREAE, AF KR T A 8K KT
7 NG S I Y Sl IR AN, SR DI GIES
HRIE TR A3, e A g KRR VYLK
PRI S250 7 vk A P 22 5, AR F 2 vk b3 (O
) GEF IR AQIT20170912 5 14 B8 K Fl 75
VLKA I, K Cu \Zn 254 U R AR TR 1 &
A AR M T H R ME T R E B OK,
AQIT20170912 AL &' Pb I & =i 3 i T 1
BEIRK(P <0.01),Cd /& s W8 & T AR K,
BIE S50 B KA 17. 3 F%5 0 3. 8 f%;Pb il As
B AR S S T AR VLK (P <0.01) , HIMH
GRRRARNETLIR) 17. 2 £5F0 14. 4 £, Ah, 5t
HEICR MR TR T & = B A AT
AQJT20170912 FF ¥ Na > K > Ca > Fe > Mg >
Zn > Cu > Co, iX 5 LR 5| F A 25 0 55 4HE S AR AH
o BRG] B2 B W T R MG T
F ZBRHEE Z HBGR T 3 5 0 B Re, 45
AR S m O AN B 2, HER B AR,
AQJT20170912 ZH 4 45 H B PEJC % Pb . Cd As 1%
LG 5 T R KRR VT, 3 b 22 S o7 5 4
WGP P A G T R BA B 19 8 S A G
R GORIEHH 22 PRI DX I 4 32 1) 44 1 3 v
J 19 Pb J5 L AR Y Cd 55 B Tz
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BRI 57 BT, B S T VLYK
B K PR R N TS AR, LAY O B
SMETARAITILIKIE N2 B S (1 2 AR 45 , e s
FATTA B AR B 3t OR 37 ) AT R AR 4 4 3t
Px:

Sk

(1] @z, TP, A R ST R ST A 3t BE AR S R

M =SERNT]. 2R, 1995, 15(2) « 81-92.
GAO A L, ZHOU K Y. Geographical variation of external
measurements and  three subspecies of  Neophocaena
phocaenoides in Chinese waters [ J ]. Acta Theriologica
Sinica, 1995, 15(2) : 81-92.

(2]  FEroif. BRHMI—RITIIKEG T2 [J]. KA
WANG K X. Poyang Lake-the last refuge of the Yangtze
finless porpoise? [J]. China Nature, 2007(3) ; 21-23.

[3] TURVEY ST, PITMAN R L, TAYLOR B L, et al. First
human-caused extinction of a cetacean species? [ ] ].
Biology Letters, 2007, 3(5) : 537-540.

[4] ZHAO X J, BARLOW J, TAYLOR B L, et al. Abundance
and conservation status of the Yangize finless porpoise in the
Yangtze River, China[ J]. Biological Conservation, 2008,
141(12) : 3006-3018.

[5] WANG D. Population status, threats and conservation of the
Yangtze finless porpoise [ J ]. Bulletin of the Chinese
Academy of Sciences, 2013, 27(1) : 46-55.

[6] MEIZ G, ZHANG X Q, HUANG S L. The Yangtze finless
porpoise: on an accelerating path to extinction? [ ] ].
Biological Conservation, 2014, 172, 117-123.

[7] 7ZHOU X M, GUANG X M, SUN D, et al. Population
genomics of finless porpoises reveal an incipient cetacean
species adapted to freshwater[ J]. Nature Communications,
2018, 9. 1276.

[8] skMEsR. BES ANMRMERLT]. fRERY, 1998(2): 1-5.
ZHANG Q R. Magnesium and human health[ J]. The Light
& Textile Industries of Fujian, 1998(2) . 1-5.

(9] WP, LA, HEE. P55 AREEL)]. FMEoR



534

VR, A YL R B — Sk SR T YT LR T R 3 A 681

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

HHERERFST, 2010, 27(5) ; 65-67.

MENG H P, LI D L, YANG Y Z. Calcium and human
health[ J]. Studies of Trace Elements and Health, 2010, 27
(5): 65-67.

FBEIL. B AR EREL ]
28(6): 61-62.

WU M J. Potassium and human health[ J|. Studies of Trace
Elements and Health, 2011, 28(6) : 61-62.

PREE €. “HT 20k —WRITRMRT]. B S iR
1k, 2014(9) . 24-25.

CHEN X F. Much salt is lost
[J]. Quality and Standardization, 2014 (9) ; 24-25.
PRERYT, AERUL, ZERAR. PRI IRGERER 4R T R -k
B LT, KAk, 2010, 25(s1) ; 85-89.

LUH Z, DU F P, LI X D. Metal elements that protect

PR TGRSR, 2011,

constant element Sodium

human health-iron, zinc, vanadium [ J ].
Chemistry, 2010, 25(sl) : 85-89.

ST, MR O R S AT ] E A X,
2012, 28(40) . 5.

ZHANG W Q. Essential trace elements and human health
[J]. Chinese Community Doctors, 2012, 28(40) ; 5.

Hi SRR WA MUdTE S @R
%, 2003, 20(3) ; 4144,

University

XIA M. The biochemical and physiological action of trace
elements[ J]. Studies of Trace Elements and Health, 2003,
20(3) . 4144.

XUH, 20, SRIL, A5 RIRJLRNE SR e E 0 AR Y
fEE LB M L], T E LS A, 2018, 36
(3):182-184.

LIU J, LI S X, ZHU J, et al. Discussion on the harm to
human body by several kinds of heavy metal elements and
preventive measures [ J ]. China Resources Comprehensive
Utilization, 2018, 36(3) : 182-184.

BPF, FEL, KRR, BOETRAEE AR P R RIS
BELT]. TR IGEFR, 2003, 10(10) : 14-17.

LI Q F, MO H H, ZHANG S J. The best concentration of
trace element in human body [ J]. Guangdong Weiliang
Yuansu Kexue, 2003, 10(10) ; 14-17.

Mo, ) fE T R I PR AR [T ], e @R R,
2017(6) : 67-69.

CHEN Q. Arsenic hazards and its pollution control technology
[J]. Fujian Agricultural Science and Technology, 2017 (6) .
67-69.

OREMLAND R S, STOLZ J F. The ecology of arsenic[J].
Science, 2003, 300(5621) : 939-944.

W, FE, VRIS, S RIDTLIKEE S AR Y
BAS R KEAY R, 2005, 29(5) : 557-563.
YANG J, YIN J, XU H L, et al. The ingestion and
accumulation of zinc, copper, lead, cadmium and arsenic in
the Yangize finless Porpoise, Neophocaena phocaenoides
asiaeorientalis [ J]. Acta Hydrobiologica Sinica, 2005, 29
(5):557-563.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

SRR, o, JEITE, A5, B AR N Y 2 A
FRAELT]. PEFRERIY:, 1996, 16(2) : 107-112.
ZHANG H C, ZHOU R, ZHOU K Y, et al. The research of
heavy metals in Neophocaena phocaenoides from Bohai Sea
[J]. China Environmental Science, 1996, 16 (2): 107-
112.

BRI, KRR, BREE. KR AN LR 4 )8 o
RMAPLAMBIFR ], B2EM, 1988, 8(2): 122-
127.

YANG LS, YU D W, LU P H. Studies on the levels of some
metals and organichlorine compounds in Lipotes vexillifer and
Neophocaena phocaenoides [ J]. Acta Theriologica Sinica,
1988, 8(2): 122-127.

B, A0, B KR KULA R B2
BUME G CR R M (1] BaiR2AR (A AR
), 1983(1) : 77-79, 6.

LU P H, XIA P P, HUANG B. Preliminary analysis of some
toxic substances and heavy metal elements in muscle of lipotes
vexillifer and finless porpoise[ J]. Journal of Nanjing normal
University ( Natural Science Edition) , 1983(1) : 77-79, 6
R s R B AR K s Ak [ ] okl 2004
(1):52.

National list of key protected wild aquatic animals [ J].
Freshwater Fisheries, 2004 (1) : 52.

CARNEIRO A A O, FERNANDES J P, ZAGO M A, et al.
An alternating current superconductor susceptometric system
to evaluate liver iron overload [ J]. Review of Scientific
Instruments, 2003, 74(6) : 3098-3103.

YAN J, KUNITO T, TANABE S, et al. Trace elements in
skin of Dall’ s porpoises ( Phocoenoides dalli ) from the
northern waters of Japan: an evaluation for utilization as non-
lethal tracers[ J]. Marine Pollution Bulletin, 2002, 45 (1/
12) . 230-236.

AL, mI, B, S REFE R R s R Oy
PPFEEIE[)]. v S2 8 7 )2 2Rk, 2019, 25(11) .
3441.

HU Y F, XIANG L, WANG P, et al. Hepatotoxicity and
nephrotoxicity of Rhei radix et Rhizoma and its attenuation
methods [ J ]. Chinese Journal of Experimental Traditional
Medical Formulae, 2019, 25(11) ; 3441.

2, RICE, FIFIE. B LIRS B S R B
WEEROESEL) ] PRI, 1996, 15(1) : 28-34.
ZHOU R, WU W J, ZHOU K Y. Study on Na, Ca, Sr, Mg,
P and K in the finless Porpoise tissues in Bohai Sea[J].
Marine Environmental Science, 1996, 15(1) ; 28-34.
JRAHFWE, B S, ], S ARIEIIRA S 4
JEBFFLCL// v B 2 22 S 42 A& R AT U e S 100
JAAEIESCHE. dEat: H E B EOR M RRAL, 1994 201-
211.

ZHOU K'Y, HOU Y Y, GAO A L, et al. Heavy metals in
tissues of finless porpoise in East China Sea [ C ]//
Proceedings of Ceremony for Professor Chen Zhen’ s 100 th

http: //www. shhydxxb. com



682 A PN 29 &

Birthday. Beijing: Science and Technology of China Press, [30] ZSPAM, SR4K, MORKY, %5 ZRUHTIIA M2 KB
1994 201-211. TURR ) B 4 15 G R B AR S U P [ J] . Al B RE
[(29] BRAIE, JBUEFo%, BT, S5 BT F IRk i o A2, 2017, 36(3) : 574-582.

JCEMWIA W[ ]. shi2, 2007, 42(3): 102- LIFS, HAN C, LIN D S, et al. Pollution characteristics and
105. ecological risk assessment of heavy metals in the sediments
CHEN B Y, GU S R, ZHAI F F, et al. A preliminary from lakes of Anqing City and Anqing section of Yangize
analysis on heavy metal concentrations in the Chinese White River[ J]. Journal of Agro-Environment Science, 2017, 36
Dolphins in Xiamen[ J]. Chinese Journal of Zoology, 2007, (3):574-582.

42(3) : 102-105.

Analysis of elements of a dead Yangtze finless porpoise ( Neophocaena
asiaeorientalis asiaeorientalis) in Anqing section of Yangtze River

XU Mengyuan', FANG Xin®, SONG Zhuo', XIAO Jincheng', LIN Danging’, ZHANG Jialu’, YIN
Denghua’, XU Pao’, LIU Kai'”
(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, Jiangsu, China; 2. Scientific Observing and

Experimental Station of Fishery Resources and Environment in the Lower Reaches of the Changjiang River, Ministry of Agriculture
and Rural Affaris, Freshwater Fisheries Research Center, CAFS, Wuxi 214081, Jiangsu, China)

Abstract; In order to explore the accumulation characteristics of elements in tissues and organs including
brain, heart, liver, lung, kidney, stomach, intestine, testicle, muscle and skin of a dead Yangtze finless
porpoise ( Neophocaena asiaeorientalis asiaeorientalis) , which was found in AnQing section of Yangtze River
on September 12, 2017, we investigated the concentration of 12 elements (K, Ca, Na, Mg, Co, Fe, Cu,
Zn, Pb, Cd, Hg, As) by inductively coupled plasma optical emission spectrometer ( ICP-OES). The results
show that elements exhibit differential accumulation characteristics in different tissues and organs, which are
similar to the accumulation characteristics in aquatic mammals. These cumulative features may be related to
the specific functions of tissues and organs. The accumulation rule of the constant elements and trace elements
in the cetacean is the same: Na> K> Ca> Fe> Mg> Zn > Cu> Co, and there is no significant difference
due to the change of environmental conditions. Additionally, the content of toxic elements Pb and As in
various tissues and organs of AQJT20170912 is relatively high, which may be related to the element
background of the habitat environment and should be paid attention to.

Key words: Yangtze finless porpoise; tissues and organs; constant elements; trace elements; toxic elements
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Appendix The comparison of element content between AQJT20170912 and other cetaceans
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