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WE . M H BB E( Myospalax cansus )H P Fe.Cu.Zn Ma.Cr.Ni,Co.Mo.Cd.As.Ph.F.Al % 13 Frid i T
EHTTHE. SifEN HABEET P BRLETRIKKHI AI>Fe>Zn>F>Mn>Cu>Pb> As>
Cr>Co>Ni>Mo> Cd; R — T E ARG H# 2 i ALK, L BRER, B Zn Ma 5b, 7 -0 E £ K o] B4 AT
WHOSTHREEDEER ; BREECEZ B ALY . Za-Pb Ma-Cd As-Pb 3H 2 B E MM XK (0.01< P
<0.05),Cu-Ni.Cu-Al,Cu-Fe .Co-Mo,Co-Cd .Co-Pb . Co-As . Cd-Pb .Cd-Mo .Cd-As Fe-Zn ¥ 11 Hi 5 R EEH X
(0.01 < P <0.05), Kb Cu-Ni.Cu-Al.Co-Mo.Co-Cd.Co-Pb.Cd-Pb % 6 H 2R B EEHE(P<0.01). iEH]
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Determination of Trace Elements in Skeletons of Gansu Zokor
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Abstract: The contents and distributions of the trace elements —Fe .Cu.Zn Mn .Cr.Ni.Co.Mo.Cd.As.Pb.Al and F
in skeletons of Gansu Zokor { Myospalax cansus) were determined. The results showed that value of these thirteen
elements in Gansu Zokor’s skeletons from high to low are Al> Fe>Zn>F>Mn> Cu> Pb> As> Cr> Co> Ni> Mo
> Cd. The content of most elements has significant differences by F-test (P <0.05) in different parts of skeletons,
except Zn and Mn ( P=>0.05) . The trace elements are higher in the skull than any other parts. There is a significant
positive correlation between Cu and Fe, Fe and Zn, Co and As, Mo and Cd, As and Cd (0.01 < P <0.05); a
significant negative correlation between Zn and Pb, Mo and Cd, As and Pb (0.01 < £ <0.05); and a extremely
significant positive correlation between Cu and Al, Cu and Ni, Co and Mo, Co and Cd, Co and Phb, Cd and Pb (P
<0.01). In conclusion, although Gansu Zokor lives underground all lifetime, no any evidence of absence of trace
elements in their skeletons are found.
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Cd.As.Pb.F Al #1700 , ] — T E A€ 7 5B
NAHOERERHTEEESW,IFAH 13
FhOCE & 2 Rt

1 MRSk

1.1 X8B3 TRARFHABR 24 R
(124,124 ), A% 280~ 300 g, T 2006 4£ 4~ 9
R B BT 4 I %, & X 84K 970 ~
1150 m, " FHSE 7.7~ 11.6°C, FHEKEY
500 mm, ¥ £ 2, LK, hBIME L
JRITEE MWBRK. RIEWLINE EX . FF.
gﬁg\ﬁﬁ%%ﬁi.El‘fﬂ%ﬁﬁﬁfg(ﬂledicago
hispida ) X, & % ( Saussurea spp. ) .7 2 H ( Tarex
acum mongolicum ) B B G ( Pongamia pinnata )% .
] AP M AR K BB WA HOA R AR
THEERMPEEH .

1.2 HRFELE HRHEOR0LERE, KR
WHE, MR BB S EEFKhd T,
BOCHEEBAPHT KWES . FRE . FHE
(n=12) 58EBH (= 12)0F, 2HEET
SREVEREEA.

1.3 #oREdH#E

1.3.1 K BEHETHM2.000g B8R
Hig, A Sy, ERFHR E 550°C, K1k 3 ~
4h, BUEWH A 100 ml ZE8HE, M S ml %
HNO, (KB A E B K, RREHE 1~ 2
me. MR . HEZ100m EREF, EEFKE
#. FATFIE Fe.Cu.Zn,Mn.Cr.Ni, Co, Mo, Al
HFOMILE,

1.3.2 iffkit BESTHM 1.0000 ¢ & 50
ml BEFE T, B 10 ml 3k HNO,, IR E N £
SR WHKRMAFEAEERES 1~2 ml, fu
A2 ml HCIO, , SR EETH 8 R A E L, B0 B
ES50m AEM, LEFAKER. ATHE cd.
As.Pb.F 54 MK,

1.4 MEAZEMEE TAS-986 B! 7 11K U /%
HHAE I, GFH-986 4 B E FiL 88 (b &
BRMESARAR) KGR FREOE M E Fe.

Cu.Zn Mr.,Cr.Ni, Co, 41 34 [F F W W 3k M 2
Mo.Cd.As.Ph, 5 F 1 5 6 # ( L 15 K5 % X
WURARAF D BEAEWE Fo 721 B H K
Bit( L ER SR ARDBXESH
FHAHEEHERE AL KR 640 nm, KX EMIF
[Pl # K 92.5% ~ 108.3% ,3 K EE M HIxHiF
HREN1.741% ~5.138%

1.5 M\t e RIEM SPSS 13.0 Gt
TR TR LAEEI{E « SR M2 (X + SD)RR, X
Bl —-mEEARBLBHRNTEERHBTESE
B, AR E & EZ E#FTHXHE
ig T

2 GRS

2.1 TESERSH  HAHREE AR
HAUBH BHMBECERENSE lEE KA
MARAEARRUBEREREREEFHERL
Rk 1R,

HME BHARECEESLEFEEN
FHAl>Fe>Zn>F>Mn>Cu>Pb>As>Cr>
Co>Ni>Mo> Cd, RATILE G H SEH As,
Cr,H# Mn.Cu.Pb & B F ARSI, R
FRTESENFS2F 8. BMRETE
EAFRTBAE BT EIFH Cu Mo As: kF >
HH S ERE > E Fe: L85 > FH > AT
E>BERE:;In:FHE>HE> LT > il
HiMn: GRE > kB > AT ALE > # 8 C.Pb:
HH > JFECE > AT > L& ;N Co: 3k H >
A > S > HH;c:BE>LkE>R
BOH > ATRCE F A > BT > HREE > %
AL B> LES>ATEE > REE. K,
MEBSEMRE Co T8, KB S5EEZN
Cu.Cr.Co.As . Cd.Pb & & 5B 9k 2Zm
Cu.Cr,Co.Ni As Mo.Cd BB, GHFE5HHZ
(i} Fe.Cr.Co.As.Cd.Pb Al 8 ,EHEH5LE
Z[8] Fe.Cr.Ni.Co.Mo.As Al 5 &,L T 5%
Z[8 Cr.Ni.Co.Mo.As.Pb.F Al S BFLER ¥
HES,
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£1 HRABRSKRAMBRTEIR(X + SD, n=12, mgkg)
Table 1 Contents of trace elements in skeletons of Gansu Zokor

wE iy iid BER HH L
Elements Whole skeleton Forelimb bone Hindlimb bone Vertebral column Skull
Cu 5.1£1.0 4.6x0.5a 4.9:0.6 ab 54:05b 56:09b
Fe 300.4£15.9 294.3118.0 ab 284.1+20.7 b 307.0+ 18.0 ac 307.2+£13.0 ac
Zn 194.1+16.5 195.4215.6 a 205.6+18.0a 198.7+14.0 a 197.7+5.6a
Mn S.tx1.1 4.7x1.1a 5.3£1.3a 4,609z 4.9%1.0a
Cr 1.36£0.46 1.25+£0.31 a 1.4120.34 a 1.60£0.25b 0.86+0.29 ¢
Ni 0.31x0.08 0.266 +0.06 a 0.2720.04 a 0.25£0.05 a 0.32£0.05b
Co 0.51+0.05 0.42+0.03 a 0.42+0.05h 0.53+0.05 ¢ 0.48+0.05d
Mo 0.50 £ 0.07 0,40 £ 0.03 a 0.42+0.03 a 0.43+0.04 a 0.51£0.8b
As 1.5120.14 1.00£0.11 a 1.03£0.16 a 1.46+0.10b 1.56+0.10 ¢
Cd 0.2820.05 0.21£0.04 a 0.22£0.05 ac 0.29+0.05b 0.26 £ 0.04 be
Ph 4.55 £0.42 4.08+0.19a 4.09+0.26 a 4.79+0.33 b 4.08+0.35a
F 33.2+3.8 32.0£2.5ab 31.6+2.6 ab 34.1+£3.6 ac 30.3x1.6b
Al 528.4 % 53.1 551.0 £ 87.9 ab 455.4£31.1¢ 588.8:+48.0 b 552.2x34.4a

BHPREHAFFOREMEIEFELR F-RBE, P=0.05.

Value with same subscripts within rows are not significantly different, F-test, P =0.05.

F 6 G T E ) R o AR R PR AR L B
BrEsa 5 rBERBEREDHEX . 13
MBI TEAEHSIO SR, REMR
B BT BHENTHRTEERARERY .
13 FiBILESP,Cu.Fe . Zn Mn.Cr.Ni.Co.Mo,
FRULAL T HETE Fe TEMATTBHM, 5t
BRERMES L AGHERN, EXRELT
A FE e Fe HEECR R, WAL B & L ZM . Cu
R R R R T R R RS
VR A", B Cu AT PR 65 B2 R 5 3 PR 2 1 B0 4%
&5 EFENRK, S BAMBRESR " .
In R FHRS R EE —B RN
B BERTRIEOE AR R Ca MR, AT BAE
Ca HITRAHFE T R B4R 4 . Mn RFEAL
HBEMNEBET. 258 RBEON
AW Ma BTG RKFERAR ™. FUB
BANEEMGEE FABTEREERKD,
RSN, TESPHEN YL, &R
Bt m™ . Co REEHE B, MEBE T+
O, o] [l g K B, S S 0k I, ¥ i R
BRI . Cr AT E NS N TR
T PEBE MR B, i 1L O o (e B AR KR, 2 0 B Y
ARRMEHAER™. Mo EFMIMEH Cu &
SRR AR T R R

AN MELRBEABRYSFFHMAARE
WL E Cu MTRERE L MR RERARES,
Bt Zn R ARIEAE % ™. Cd.Pb.As. Al FHL{K
EoFHRELE, CAMBEHREREFEYN, TEH
HEMH CaHiZal I FOIFREMR 1,25- 2%
i E D W, FENIAE SR Ca fRifE
AL PbAFH1,25- R BEESE D, B
BE e TRAMEE, ERERAEASNR,
EREHREE T . AT ETERT L, 8
BREREHAAGRY . L& BNF R
ShHEATRERKFRMEYS RERE, H
MM RME T ET R oESEHAREER
FTE2ETFHAF HRAGRESHAYEZEEX
BEE T HRBET RERKR.
HAREFAEREEMSY T HEEm
TESBNEE AAHEAKBTESRT
TERY . W—METEEHRH R AR
IR HESREAMABRAY L, R E R
FaERE/N ERHEEELBRVERZ
MASEEREE(E1),.HY,Cu. Mo, As Fe,
Co¥ 6 EELHTEHMBE.Cr.Pb.Cd.F,
AlESFTEAEARESERT. FRBMALE
B E— TR WA E Z 5 B EARRmA
E5Y . HABHTHROSWANERGS
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FoA At F e 7 A 3 RS R R AR A R
F T RIRATE RO L, 0BT i B AT E
HARBNABMETE s TAHGIRESH
BEITE AT K

P EHRWOCENRIBERBERE R
HE,AEmME cENETEBERSH, AL, &
BMETESRTRMMELS . R
B R T AR T R A T R R A TR
YR (M. baileyi )™ ML, B Cu.Cr.F.Cd Al
ShoHMMECESEYE T E R EXE5
K. HRGORAKEHECESESEED
BB, 89 A Cu 0.61.Fe 0.96.2n
1.13.Mn 1.17,Cr 0.77, Ni 2.09. Co 2.24, Mo

1.37 . As 1.32.,Cd 0.83.Pb 1.45.F 0.98 . Al 0.88
(£2). ZHGHMME LG YHE, F
WMHABTRSEEREN, HAR M. & ER
BB Fe & 2 B H B4R M R ( Microtus
oeconomu )™ {9 3.65 F1 3.80 4%  METEAR M B M
3.43 M1 3.57 f; EH#E Mo & 2 0 YRR M B
0.06 F1 0.04 £ .M FEAR FH &L 0.05 1 0.03 5:
HH Al & B A& K E % ( Ochotona
curzonige) > Y 311 M 3.53 {5 . ML FmEHAY
WES S EREME CENERARAR S
e ) A [ 9 25 9% 4 AR5 26 R0 L {BE 5 i —
A S5 E .

£2 HARRABISEDYERABTEIBILER (X, mg/ke)
Table 2 Compare of the contents of trace elements in skeletons between Gansu Zokor and some other rodents

E L BEBR BERE HH R EORREY HARR™
. * Myospalax Myospalax Ochotona Microtus ceconomu Ochotona Ochotona
B cansus bailevi curzoniae & < daurica cansa

Cu 5.1 8.36 8.41 6.55 7.15 2.4 6.43

Fe 300.4 312.5 189.9 82.3 87.5 270 82.5

Zn 1941 172.3 153.5 131 163 240 275

Mn 5.1 4.36 3.64 0.70 1 = -

Cr 1.36 1.76 3.07 22.2 23.2 14 26.8

Ni 0.31 0.148 0.170 - - 0.2 -

Co 0.51 0.228 0.188 - - - -

Mo 0.50 0.364 0.266 8.99 10.6 17 1.1

As 1.51 1.14 1.05 - - = -

Cd 0.28 0.338 0.306 - - - -

Ph 4.55 3.4 2.64 - - - -

F 33.2 33.77 20.87 - - - -

Al 528.4 600.000° 170.000° b - = -

*

% % was expressed by weight unit mg/kg, - not determined.

WERTFE I TES R EEER D, EHEN
KR E AL, 0 Cd.Pb TR A 1,25- 298
B # D, R, 2K PR PR F IR E
WERBHER Y, REBEHT EENS
% 5L TR & Eﬁ.(Heterocephalus galber)\'ﬁﬁsﬂ.
( Cryptomys damarensis ) 5 , Bt Z % SN WU, &
REZHEALE D, B HA BT KX, H
FRABMETAKBTELEE D, . HRH
BUTR  3 F /B 5 3 4 L B R 13 R OO

STRR D B RO B h S A (%), RSO E T IO R BRI mg/kg, - AT SO b A R B

RERFE HENEEE D, KFAFETE
EEESRERBEKFERERBARTHE -
BT
22 MEAREMEXESINT HABHEE
13 FMETT R ET G RIME 3T
Re

63K (A 6 F 5 4F AT R v L 7 e 0 AR
MBI SR ERBBRIFOMXLET . &
LRGERPR UABAIRE BHRABLEZ
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Table 3 Correlations between trace elements in skeletons of Gansu Zokor
Cu Fe Zn Mn Cr Ni Co Mo As Cd Ph F
Fe 0.638°
Zn 0,29 0.604°
Mn -0.186 0.132 0.132
Cr 0.211 0.013 -0.192 -0.330
Noo0.7657  0.37) -0.062 0.161  0.325
Co 0.173 -0.045 -(.209 -0.412 0.080 -0.073
Mo -0.054 -0.185 -0.245 -0.207 0.226 -0.051 0.852"
As -0.369 -0.370 -0.266 -0.020 -0.214 -0.485 0.657° 0.522
Cd -0.042 -0.18 -0.434 —-0.588° 0.122 -0.281 0.845" 0.636° 0.619°
P -~ 0.001 -0.245 -0.626" -0.524 0.075 -0.156 0.763" 0.528 -0.598" 0.944""
F -0.062 -0.352 -0.015 -0.216 -0.189 -0.255 -0.080 -0.377  0.229 0.006 0.009
Al 0.721° 0.326 0.128 -0.519 0.066 0.436 0.332 0.020 -0.195 0.159 0.J61  0.29

B HEHE.0.055>P>0.01. BB FME, P <0.00.

* significant correlation, 0.05> P > 0.01. ** extremely significant correlation, P <0.01.

|1 ,6 £ ( Cu-Ni, Cu-Al, Co-Mo, Co-Cd, Co-Pb, Cd-
Pb) 5 W 52 #F (E#H X%, 5 4 (Cu-Fe, Fe-Zn, Co-As,
Cd-Mo, Cd-As) £ § & IE f8 %, 3 #1 (Zn-Pb, Mn-
Cd,As-Ph) RE EMME Hib FHM LMK
5. RETEHEHTRAGEALESREPHIRE
#oREMHEHICEVEAES R PHEE
. FIFARH Cuy FeEBENZERHDE
R, CuBBRLSFH Fe BZ " . Zn 7THY
FBEEIE Pb L ARBE P &Y. ALGETS
MFRRW, —HEERFRFEENESHM
XN ALRERS U ERE—-B. @A
RERT A, Cu 5 Ni EBF# ORI AEE R
L AR Cu YR N RE Mo 1 22 T ML, Bk
LEREHEASHE . Al 5 Cu.Fe 5 Mn fE4L
ARG R ERYL, B8 Fe 5 Zn i . Zn
Mo U AHERE T ALRER XK
WiEA—3, 55 Ei &% 9 Cu-Mo, Fe-Mn
EWEFEMEHMRE - A5,

WMELEEMHTFARERGRIFENE
BEREZ —, %70 &6 ¢ b 7 845 B4R AT %
WE AR B R S RLMGE A N, MR
EEWRABRSBHREGERPHHITIEREF
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