5527 5 11 1) FESREAFZERE Vol. 27,No. 11
202146 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2021

- YA -

WY 255 A X PTZ 25 R0 K BRI 20 21 i 2% v
4 & JC 2 W52 )

NEE, ZRES, HEB, Fx', TH', ZEW', HXB', PHE', KEXR?,
R85 hE, BER"
(l. @R FPEHRF BHFR, THREFHTRZ LIRS R H PO,
THFR LS FANHFAYE R T RS IR T O,
BRPEHEZHPHFTRARAAETEHMREE, &7 210023;
2. PEPEHAFR PHALA, d® 100700; 3. AR FREKRFE, WEF @ET 028000)

[(HE] BT HA XU R (PTZ) 55 B0 K BRI ALZL | 1 3% b 4 J8 o0 3 B 52 0 4535 35 18 4 1T BE A9 %500 49 Ik 2
filt o 753 R PTZ s R 1 8 578U K R, 32 T A R 5 55 B8 4 T 5 2 (ICP-MIS ) R Al JER A 5 45 B8 114 Kk I3 Ot ok 1k
(ICP-OES) il & 25 (4] AR R B PE-F41(0.1 g- kg ) FIF B A 41 (2 g- kg™ ) R B2 i 3% o i 4 8 oo 28 & ik, S8 40 85 fin
JH SPSS 18.0 8K ATGe vt 2% o0 i o SR 54 AL L3, BT 41 K B 20 20 Sr, Sb, Ba & it W] {8 I F}+(P<0.05,P<0.01);Zn,
Fe,Cu,K,Li,Co,Sn,Pb % it B i F & (P<0.05,P<0.01). SHIHIAL LA, 75 A 4 K B 41 2 Zn, Fe K, Li, Co, As,Pb & i
Wl [ F+(P<0.05,P<0.01);Sr,Sb & & 3 T K& (P<0.01) . 6] B A X5 K BRI 412 b 43 J8 S0 R & & 1] 1E 7 7K 7 i 1y BoA
TR AR, T WU B, HAVARCRIE TR S VE T4, 5o A gl e SR R Ui 2% 7 K, Sr, Cd & & B i 17+ (P<0.05) ;
Li, AL, Ti, Cr & W i FF& (P<0.05) . SHA L, 75 5 0 4 K B # Ca, K, Li, AL,V & & F 7 (P<0.05,P<0.01);
Fe, Ti, Sr, Cd & W] WL T [ (P<0.05,P<0.01) . 5 20 A1 43 & o0 T AR L0 17 o, R R 8P A 17 X0 3R A2 A8 W 3 1IF AR G
PR, 2 X JC R AFAE W O DG R R SR A b AT 8 X T R A7 AE W& IE A DG, 6 X T RAFAE W 3 AR M . 8518 : L Zn, Fe,
K,Li,Co,As,Pb,Sr,Sb,Ca,Al,V,Ti,Cd N3 144 Ja@ 70 R #E vl G827 B4 T B PTZ 5 MR 455 T80 R BRL 1) 2800 4y ot ik i, 7
FALH T G 5 3 46 4 Jm 70 2 B T 005 M) w28 358 o (0% 6 ke X% A 46 8 109 Pl SF- A5 9199 8 F (N, K, Ca? 55 )l 18 2Kk 5 175 & 10 5
[i) 25 ik P R T T 00 A DG A3 B S DG, (0 2 5 0 Sl A B AR ) d R BB 2R T A B R T S T OE R AR RS
A AT WE R SR RS VEF4,

[RER] W2y, HEA; W, KWA(PTZ); WAL MK, &mITER; Wikl

[FESZS] R22;R969.1;R28;0614 [Zut#RIRFB] A [XEHS] 1005-9903(2021)11-0130-09

[doi]l 10.13422/j.cnki.syfjx.20210178

[ M4 H AR idE ] https:/kns.cnki.net/kems/detail/11.3495.R.20210115.0956.002.htm]

[MEHMBE] 2021-1-15 14:02

Effect of Chloriti Lapis on Metal Elements in Brain and Plasma of
PTZ-kindled Epileptic Rats

LIU Sheng-jin', WU Lu-ting', MA Yu-lu', FANG Fang', BIAN Yong', SHAN Chen-xiao',
YANG Wen-guo', YAN Hui', ZHANG Zhi-jie*, AO Wu-li-ji’, DUAN Jin-ao"
(1. Key Laboratory of Chinese Medicinal Resources Recycling Utilization, National Administration of
Traditional Chinese Medicine, National and Local Collaborative Engineering Center of

Chinese Medicinal Resources Industrialization and Formulae Innovative Medicine,

[KFEH]  20200909(002)
[BE€TH] HEZXAKREFILLETH (81673566,81303178) ;4 [ ™1 25 B2 I % £ 35 H (2019) 5 VL I3 4 B 58 A BHIF 5 52 B AT 1T 4] 550 H
(KYCX18-1608) ;2017 4 it [ 25 20 3t T AR e 55 #h Bh & 300 (W +1:(2017)66 %)
[E—1EH] XI24 W, @, WGP 2i e W BPEM 5 5 AR ETFST L Tel:025-85811511, E-mail : Isj@njucm. edu. cn
[EBEEE] - BEM W, 2582, AR 25 54k 2% 5 B2 IR AE 2R 9%, Tel : 025-85811116, E-mail : dja@njucm. edu. cn
- 130 -



27 B 1M RELEFFFEHRE Vol. 27,No. 11
20214E6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2021

Jiangsu Collaborative Innovation Center of Chinese Medicinal Resources Industrialization,
School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing 210023, China;
2. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700,
China; 3. Inner Mongolia University for Nationalities, Tongliao 028000, China)

[ Abstract |
plasma of epileptic rats kindled by pentylenetetrazol (PTZ), and to explore the possible material basis of Chloriti

Objective: To investigate the effect of Chloriti Lapis on metal elements in brain tissue and

Lapis. Method: PTZ kindling method was used to establish epileptic rat model. Inductively coupled plasma
mass spectrometry (ICP-MS) and inductively coupled plasma optical emission spectrometer (ICP-OES) were
used to determine the contents of metal elements in brain tissue and plasma of the blank group, model group,
carbamazepine group (0.1 g-kg"') and Chloriti Lapis group (2 g-kg'). The data were statistically analyzed by
SPSS 18.0 software. Result: Compared with the blank group, the contents of Sr, Sb and Ba in brain tissue of
rats in the model group were significantly increased (P<0.05, P<0.01), while the contents of Zn, Fe, Cu, K,
Li, Co, Sn and Pb were significantly decreased (P<0.05, P<0.01). Compared with the model group, the
contents of Zn, Fe, K, Li, Co, As and Pb in brain tissue of rats in the Chloriti Lapis group were obviously
increased (P<0.05, P<0.01), while the contents of Sr and Sb were significantly decreased (P<0.01). These
results showed that Chloriti Lapis had positive effect on the regulation of the content of metal elements in rat
brain tissue to normal level, the intervention effect was clear, and the overall effect was better than that of
carbamazepine group. The determination of 21 metal elements in plasma showed that compared with the blank
group, the levels of K, Sr and Cd in the model group were significantly increased (P<0.05), and the contents of
Li, Al, Ti and Cr were significantly decreased (P<0.05). Compared with the model group, the contents of Ca,
K, Li, Al and V in the Chloriti Lapis group were obviously increased (P<0.05, P<0.01), and the contents of
Fe, Ti, Sr and Cd were significantly decreased (P<0.05, P<0.01). The correlation analysis of metal elements
among the groups showed that there were 17 pairs of elements had positively correlation in the brain tissue of
rats, 2 pairs of elements had significant negative correlation. In the plasma of rats, 8 pairs of elements had
significant positive correlation and 6 pairs of elements had significant negative correlation. Conclusion: The
metal element groups represented by Zn, Fe, K, Li, Co, As, Pb, Sr, Sb, Ca, Al, V, Ti and Cd may be the
effective material basis for Chloriti Lapis to interfere PTZ-kindled epileptic model rats, which may be related to
the influence of these metal element groups on the release of neurotransmitters and the electrical balance of
neurons, the regulation of abnormal synchronous discharge induced by Na”, K", Ca® channel disorders and
intervention of metabolism pathways in brain tissue related to epilepsy. It can make the excitatory and inhibitory
activities restrain each other, and finally reach the normal physiological state of neurons and cells. The
intervention effect of Chloriti Lapis group was better than that of carbamazepine group.

[Key words] mineral medicines; Chloriti Lapis; epilepsy; pentylenetetrazol (PTZ) ; brain tissue;

plasma; metal elements; material basis
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Table 1 Methodological study on determination of elements in brain tissue and plasma of rats
BIES Il 51 77 r A 114 Ki% BERSD/%  EEPMERSD/%  FE IR /%
Zn Y=650.2X+19.79 1.000 0 0.737 mg-L"! 1.8 2.8 107.12
Fe Y=2531.8Xx-181.3 0.999 9 0.925 mg-L"! 2.9 0.1 104.13
Mg Y=3.83x10°X-1 936 0.999 9 0.007 mg-L"! 1.6 1.4 99.31
Ca Y=1.4x10°X-8 496.4 0.999 9 0.294 mg-L"! 2.4 5.5 89.87
Cu Y=2.81x10°X-3 929.4 0.999 9 0.006 mg-L"! 1.3 0.9 108.38
K Y=7.03x10°X-63 623 0.999 6 0.151 mg-L"! 0.4 0.7 116.87
Li Y=0.322X+0.238 0.999 9 0.020 pg-L! 1.1 2.5 101.08
Be Y=0.077X+0.001 1.000 0 <0.001 pg-L"! 5.1 2.0 95.21
Al Y=0.021X+0.314 1.000 0 1.726 pg-L! 0.3 4.1 114.22
Ti Y=0.012X-0.002 0.999 9 0.201 pg-L! 1.4 4.2 96.85
A% ¥Y=0.317X-0.001 1.000 0 0.007 pg-L! 2.6 2.9 101.52
Cr Y=0.383X+0.049 1.000 0 0.068 pg-L! 1.4 0.6 104.00
Mn ¥Y=0.303X-0.045 1.000 0 0.080 pg-L! 0.5 4.4 98.60
Co Y=0.815X+0.046 1.000 0 0.003 pg-L! 2.2 1.2 100.54
Ni Y=0.220X+0.040 1.000 0 0.018 pg-L! 1.1 2.2 101.53
As Y=0.039X+0.069 0.999 5 0.145 pg-L! 2.8 1.7 112.94
Sr Y=0.536X+0.122 1.000 0 0.028 pg-L! 3.0 0.3 107.07
Cd Y=0.074X+0.001 1.000 0 0.003 pg-L! 0.6 1.9 105.40
Sn Y=0.240X+0.022 1.000 0 0.005 pg-L! 1.3 2.2 88.91
Sb Y=0.235X+0.005 1.000 0 0.004 pg-L! 0.5 2.0 113.27
Ba Y=0.628 6X+6.357 5 0.999 3 0.010 pg-L! 0.4 0.7 140.19
Pb Y=0.648X+0.144 0.999 4 0.091 pg-L"! 0.2 5.6 107.30

5 0BG A0 AT e S B A AN Zn, KR ICE =
a0, 1 10X i 2 2 A Zn FNKCS S R T AR B
ER. W3R 3.

3.4 KEURKNZH 2L i 3% b 4 @ o0 R A O M 4 B
K EUGZH R 22 Fh 2 JR T R ARG WLk 4, 45
TR UL ZU A 17 4 o8 R AFAE B 35 16 A1 56
P, Bl Zn-Mg, Zn-K, Zn-Li, Zn-Al, Zn-Co, Zn-As,
Mg-K,K-Co, Al -Li,Cr-V,Co-Li,Co-Al, As-Mg, As-
K, As-Co, Sn-Cd, Pb-Mn( P<0.05, P<0.01) ; 2 %f J& £
FEAE B 35 M 56 B Sr-A's, Ba-Ni( P<0.05) . K
ML 21 Fp TR AR S A L3R 5. 2 SRR W RL
M3 HL A X T RAFAEAE W A A, B Ca-
Mg, Cu-Mg, Cu-Ca, K-Mg, Al-Li, Ti-Mg, Ni-Cr, Pb-
Ni(P<0.05, P<0.01) ;6 % JC 2 17 1 . 3 M 6t
Bl Zn-Fe, Ti-Ca, Ti-Cu, Ti-K , Sn-Cd , Sb-Li( P<0.05) .
BLAAR B 4 BREAR 25 5 1R N TEHLOT 3R 10 8 25 5 A7
HAE KR, JCR B AR5 5 ) 0] e 5 BOB R I &
Ao DL RS RUEHIHLIA N LT R K2 M E
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o Eat Xt i 22 FoT R S il A, 5
25 A b, AR A A R BRI A1 4L 11 Bl T &R (Zn,
Fe,Cu,K,Li,Co,Sn,Pb, Sr, Sb, Ba) ) & & /K F &
A AR Ak (P<0.05, P<0.01) ; &F B4 T 15,9
Fh 4> J& JC & (Zn, Fe,K, Li, Co, As, Pb, Sr, Sb) i) &
1K & A B B AR 4k (P<0.05,P<0.01), 11 f 43 )& T
% (Mg,Ca,Cu,Mn,Ba,Be,Al,Ti,V,Cr,Ni) A H1E
WK R X m AR A 2 21 Fhon R
SRS T IS S Rl = B N iR N 14
W 7Rl JC K (K, Sr,Cd, Li, Al, Ti, Cr) # K F & 4= W
AR L (P<0.05) ;& F A Tl ,Ca,K,Li, AL,V
7Kk B S8 1 J7F il Fe, Ti, Sr, Cd /K 3F B & T B (P<
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R2 ERNFEAEXRNARFHRERE (vts)
Table 2 Concentrations of each element in brain tissue of rats in

four group (x+s)

®3 BUEREAARRME R ERERE (i+s)
Table 3 Concentrations of each elements in plasma of rats in four

group (i+s)

Jo A VR JEE /g - L

Jo VR /g - L

T EA(n=10) BIWA(n=7) FDWETH  HEGU S T R 21 ROPEa  HEAH

(n=10) (n=10) (n=10) (n=T7) (n=10) (n=10)
Zn> 138.4+£16.9Y 119.8+13.5 123.2+12.9 138.3+10.3" Zn? 4.56+0.80 4.11+0.98 4.57+0.94 5.79+0.86
Fe? 1967.3£467.3" 1277.6£232.7 1924543693 2 410.7+392.22 Fe® 33.71+1.85 34.45+1.20 31.20+2.80 24.0345.71%
Mg” 735.6+45.5 710.7+£39.6 726.6£14.4 730.2+32.0 Mg” 19.81+1.50 21.03+2.93 22.11+0.69 22.83+1.44
Ca® 352.7+£57.9 309.9+11.7 297.2+30.8 320.8+36.8 Ca®  92.69+1.23 99.40+6.66 103.36+8.36 113.33+10.06%»
Cu?® 10.1+0.6" 9.34+0.29 9.840.5 9.4+0.5 Cu® 2.14+£0.47 2.28+0.40 2.47+0.42 2.65+0.50
K?  216355+1 4147 19 870.1£616.2 20 854.5+7469 21 301+1 188.5" K?  241.76+26.92" 280.74+31.60 299.66+27.77 310.14+21.86"
Li 83.8+11.5V 64.8+3.1 69.6+13.2 85.4+13.7" Li 19.3347.24Y 13.22+2.42 12.74+1.96 18.64+3.46"
Be 0.05+0.02 0.04+0.02 0.04+0.01 0.09+0.05 Be 0.04+0.02 0.05+0.01 0.03+0.03 0.05+0.03
AP 1.95+1.34 1.36+0.26 1.55+1.05 2.04+1.66 Al» 1.10+£0.71Y 0.49+0.14 0.54+0.26 1.024+0.43"
Ti 3 155.3+44.00 3108.2+310.2 3 223.6+£180.1 3 263.1+£335.6 Ti 80.09+9.93D 66.70+£11.09  56.31+11.88") 48.17+7.70%
A\ 13.3+£5.0 11.5+£2.4 10.4+1.5 14.9+4.3 Vv 7.38+1.26 7.06+0.80 5.62+0.93" 9.91+1.34%
Cr 476.4+170.8 393.3+£1429 376.9+74.6 563.4+228.7 Cr 296.67+69.34" 174.52+86.27  70.02+63.01" 212.51+44.25
Mn 2 100.4+150.9 2000.7+£113.8 1931.8+4100.7 2 072.3£378.5 Mn 47.28423.20 50.22+27.63 34.98+9.01 58.60+28.64
Co 23.3+2.3% 18.9£1.9 20.4+1.9 22.8+2.4" Co 0.92+0.03 0.95+£0.03 0.84+0.02 0.88+0.02
Ni 209.9+132.0 182.2+71.4 272.0£154.0 215.6+100.5 Ni 26.40+£8.27 23.09+4.05 18.40+7.37 24.94+4.94
As 947.0+330.3 652.84205.5 839.9+180.7 964.9+187.2" As 25.54+7.08 27.60+£7.39 24.71£7.10 28.70+7.61
Sr 184.0+£45.4%» 321.5+89.3 190.4+59.7%  168.0+£39.5% Sr 48.00+5.60" 55.91+£3.29 51.76+6.38 47.13+4.18%
Cd 3.8+0.4 3.1+£0.7 2.9+0.4 2.9+£0.6 Cd 0.73+0.20" 1.32+0.23 0.86+0.20" 0.87+0.38"
Sn 29.1+4.2% 13.8+4.3 8.0+1.7Y 10.9+4.4 Sn 2.77+0.95 2.42+0.63 2.63+£1.19 2.62+0.78
Sb 4.4+1.6" 6.2+0.9 1.6+0.5% 2.4+1.1» Sb 0.29+0.09 0.35+£0.09 0.38+0.03 0.27+0.08
Ba 162.0+£39.0" 243.0+53.7 73.3+18.4% 189.7+£86.9 Pb 29.32+14.50 27.60+11.63 16.20+8.17" 29.88+9.80
Pb 94.1+4.8% 67.0+4.7 59.3+£9.5 84.8+8.6"

T 5 BB 41 A D P<0.05,2P<0.01; Y 14T H0HE B mg- L,
I b G- 217 T AL 2 2570 B 4 0.1,2 gk (3 1)
0.05,P<0.01). %A 5 #r, Lk Zn,Fe,K,Li, Co, As,
Pb, Sr,Sb,Ca, Al,V,Ti,Cd FCFE K 4 & oo Z B nl
AEJ& T B A4 T W PTZ 460 5% 78 K B A %80 7 4 o
ol

W A A E R T R R . XA RS KA
B AT BB A2 5 1 B Ak e M R (IR R ), e
REJE A MER R R (B R ), 25007 W2
AN ITR EAE oM EZRER (R R).
W B F RN FAEMEITR TR BN AL
A VR RS R T R R A A L Zn AR FHAE Y
T 2 Ay 1 5 S By — ol SR A0 TR, BB A R b2 0
J Ty BB AE H B 2 B AT 5 i R AL A R A A
W.,Zn A 28 EEM I (A 24 Znitl ), —
FfE 5 AL AR BUE G, D5 — iR /N N 9

B Zn(IRFRATEE A Zn) o il N R4 80% 1 Zn 55 42
JBEE 454 ,20% 45 1 Zn fE A T o fil /N b o 58
fih Zn W) 5 y-& 5 T B2 (GABA) , H & R #1145 & R fiE
M2 T I A o Zn 7E AR T 1 Bl 28 o0 R ST 40
MIFE T e A OCHEVE T, IS Zn B T RO R U
T G Jo 240 ML 1 Wl A SRR Y R A2 . IR
KA B 5w R SRR 14 5 %) B 9 LR O T
28 fith Zn (1) E B, Zn 7RO 10 K 2B R R R D B
SR B 30 i Zn (B I BE DL R LA R 42
T AT R 1Y 22 A I B 25 88 T GABA Y VR B
TR DA B A R R P G A SRR 22—
AW K B0 L 4 it Zn He R T R L
#. Zn Ml Cuth S N Na*, K- = W R I (ATP) fif}
o R P 00 1 700, Z 1 4 I ST B e OB P o 2 8 T
/D A I 4 Na™, KO-ATP i & 1, 75 1 i 28
LU AT M BRI R VEDY . A A KRR
K OMGHL T Zn HEHP R & TR WSS
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Table 4 Correlation analysis of 22 kinds of metal elements in rat brain tissue after intervention of Chloriti Lapis
JLE  In Fe Mg Ca Cu K Li Be Al Ti \% Ct Mn Co Ni As Sr Cd Sn Sb Ba Pb
Zn 1.0
Fe 09 1.0
Mg 107 08 1.0
Ca 06 03 06 1.0
Cu 05 03 07 0.5 1.0
K 1.0¥ 08 1.0¥ 07 07 1.0
Li .oV 08 09 07 03 09 1.0
Be 07 08 04 02 -03 05 08 1.0
Al LoV 09 09 07 03 09 1.0 08 1.0
Ti 06 09 06 -02 003 06 052 070 058 1.00
\ 07 07 05 06 -02 06 09 09 09 04 1.0
Cr 08 08 0.6 05 -01 06 09 09 09 05 1.0V 1.0
Mn 07 04 05 09 01 06 08 06 08 -002 09 08 1.0
Co 1.0V 08 09 08 05 10V 10V 06 1.0 05 08 08 08 1.0
Ni 02 04 04 -04 05 032 -0.03 -0.1 0.03 06 -04 -03 -06 0.06 1.0
As 1.0Y 09 1.0 05 051 097V 09 07 1.0 07 07 08 06 1.0V 03 1.0
Sr -09 -09 -09 -03 -056-092 -0.8 -05 -08 -08 -05 -06 -03 -08 -06 -1.0" 1.0
Cd 04 -09 05 09 070 046 04 -03 03 -05 0.1 0.06 06 05 -03 0.3 0.1 1.0
Sn 04 -0.04 04 09 059 048 05 -01 04 -05 03 -02 07 05 -04 0.3 -0.1 1.0 1.0
Sb -05 -0.8 -0.6 03 -029 -052 -04 -04 -04 -09 -0.06 -02 03 -04 -09 -0.6 0.8 04 05 1.0
Ba -03 -04 -05 02 -0.67 -042 0.03 02 -008 -0.5 04 03 05 -02 -1.0V -04 0.6 006 02 08 1.0
Pb 08 05 07 09 032 073 09 05 08 006 08 08 1.0 09 -04 -07 -0.5 07 08 01 03 1.0
1 :VP<0.05,2P<0.01(F 5[] ),
T AR AR R T E R R R R R AU Fe JU R & i e LA 25 S AHVE . o Crifh = i 5

Lijg 2 5 AW —MEZNMETE. A
RN, — Bz W 5] & ph 200 2wy R L 51
RN, SR ZAE R A m YR AR
SN AT AT UG, PTZ A BRI K BRI 41
21 M I Lipy 3 i SRR R A R . kR A
A9 R0 S 0t 9 A% 5 1 RS Y AR TT R 5l £ 2 1 v
Fe &5 1 FEICA 5 16 3h W) i 38 1 S A I it Fe BV BE S
R o 5 A 0 S R T G Fe B T 5 S 1Y
S0 AN [, 78 A S 56w & B A5 2 K R 4 4L
M Ferm B EM TS AN A5, KEVE P4 &
Te A 20 S B S N Fe (9 % &, IR &2 1 % K F 5 B AE
KBRS P B A Y Fe & b e, TR A 4L
AR 10 BH il 2 20 Fe 9 75 38 24 T = 4TI 1)
RAE REBAMGIEN . F&0THE, 68T
R HF Fe g0 R 7E Mk 2L 43 A X AR EE FH AT B 5
AT I Al 4 R T A O, Tk ) i 4 4%
Fe JUZ WA AH B B FIAE F o [RIAs, 5 0l 3 b 3 1
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Hh B M Ty BE B AR A A 28 A, R T8 CrJE A DL
Pt Sk i E W R Sk 2 oh Cr R A b
79.3%"7 . WA WU I & EIR 5 Co, Cu, St Sb %
TLRAEVIMB R,

AR S5 Hp e B AR 2K R 41 2R ) P
WAHMAEETHE(LE A TGS ETEE
PE2E 5 ) AR FRUm 2K b Cd & A A Al B
FrE (A h A TREaH AT EEER), &
HHE AT RSB TS AR g EAF
4 J& 1Y Pb, Cd AR X PTZ 8 K BRI 19 &
VE R EEMF W, 720N & L 2 %, Pb
Cd MR & A T Z AL, 78 Bk P9 4E R — 2 1Y Pb Ik
JE AT R 00 A Y R A

WO M & AE R RS RN 48 &Rl
wYIMK., FHEAFESHESRIR  HZUBET
& S AFAE 6 PR P9 I 2 270 I T P 4 R T A T
oy A A ELAT A IR AR . T R AR 1Y
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Table 5 Correlation analysis of 21 kinds of metal elements in rat plasma after intervention of Chloriti Lapis

JLE  Zn Fe Mg Ca Cu K Li Be Al Ti \ Cr Mn  Co Ni As Sr Cd Sn Sb Pb
Zn  1.00

Fe -0.97" 1.00

Mg 0.67 -0.82 1.00

Ca 080 -092 0.96" 1.00

Cu 0.78 -0.90 0.99" 0.99Y 1.00

K 0.53  -0.71 0.98" 092 0.94 1.00

Li 0.59 -0.40 -0.20 0.02 -0.04 -0.36 1.00

Be 028 -0.26 0.08 029 0.12 0.09 031 1.00

Al 061 -041 -0.18 0.02 -0.02 -0.35 0.992 020 1.00

Ti -0.67 0.82  1.00 -0.97" -0.99" -0.99" 0.20 -0.11  0.19 1.00

A% 0.82 -0.75 035 059 047 025 071 0.75  0.66 -0.36 1.00

Cr 0.17 0.04 -0.58 -0.35 -0.46 -0.68 0.86 048 0.82 057 054 1.00

Mn -0.57 -0.51 0.16 041 025 0.11 0.6l 093 052 -0.18 094 0.61 1.00

Co -0.44 0.52 -0.64 0.50 -0.64 -0.57 0.14 0.67 0.04 0.62 0.16 0.56 0.47  1.00

Ni 028 -0.10 -043 -0.18 -0.31 -0.52 086 0.64 079 042 0.69 098" 0.77 0.62 1.00

As 053 -0.55 041 0.60 045 040 0.28 094 0.19 -043 085 0.8 093 038 048 1.00

Sr -0.78 0.63 -0.13 -0.26 -0.28 0.06 -0.87 0.05 -091 0.11 -0.59 -0.51 -0.32 0.37 -049 -0.07 1.00

Cd -047 0.33 0.04 0.0l -0.08 0.20 -0.62 0.52 -0.71 -0.06 -0.12 -0.28 0.17 0.57 -0.17 0.43 087 1.00

Sn 032 -0.14 -0.27 -0.23 -0.16 -0.43 0.68 -048 0.76 029 0.07 044 -0.16 -0.37 030 -048 -0.83 -0.97 1.00
Sb -0.69 0.53 0.04 -022 -0.12 0.18 -095" -0.56 -0.92 0.03 -0.89 -0.83 -0.81 -0.23 -0.89 -0.56 0.78 041 -0.44 1.00
Pb 030 -0.16 -0.28 -0.03 -0.18 -0.34 0.73 084 0.64 027 077 0.88 0.90 0.71 096" 0.70 -0.32 0.09 0.03 0.08 1.00
KA VRRAA G R T HIES, v ie 5 H &8 [M]. Eif: EiREHOR R, 2002.
B () 254, S R 2 R B o s gn iy [4) UL T SabIM]. dEnt: HuBT R L 2016,
H P i, B 98 B8 T (Na', K, Ca® 25 )l il 2k ik & [5] XR4&, REHE, KEB, 5. v EE0LHITER
1 58 4 25 LRI A 9 1% 10 5 , WGP PRI SR TS 2010, 3001
0 A AR 7, 3 2T 40 P W
T A RS L 2 LA SR R A [6] Xﬂiﬁ;ﬁﬁ)ﬁ,ﬂ‘ﬁﬁﬁ,«f.ﬁf%?ﬁﬁ@ﬁdxﬁ%}r
A HLIT R 1 ICP-MS 43 #7 [J]. [ 2 )57, 2011, 22
JE B FRRP SRR RS ) B AR X EE 0T g (19):1777-1780.
e LBARAR IR R ABRG T R R Iy g e ¢ 55800 (1) [0, 7 B e %4
ol 1) e B R S I R VR T BRI S Y e 2 2 2016,23(7):1-5.
T L W) B SR TSRO BN [ g phardr. pime a4 R 7R A W R I 2 v PR FE
5ify Atk ATF 5% % 4 ) 2 O IR A A2 A T & AR B A (1], fR2#3E 2 2002, 14(4) :257-262.
WEE L. L9 AR, MK SHWT]. B4 ,2001,7
[FIFRMER] AL RAEAFA H bR, (8):465-466.
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[B&E k] B4R ,2012,27(2):190-194.
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