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Tissue distribution of arsenic of Liushen pills and realgar
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Abstract: This study is to report the tissue distribution of arsenic after giving different doses of realgar and
Liushen pills to Beagle dogs, in order to provide basis for the safety evaluation of Liushen pills. ICP-MS
was used to measure arsenic concentration, and HPLC-ICP-MS was used to analyze arsenic speciation. The

concentration of total arsenic and As" + DMA (arsenite + dimethylarsenic acid) increased with dosing of realgar.

Total arsenic concentration in most tissues and As"' + DMA concentration in all tissues of Liushen pills group are
lower than that of realgar group, but AsB concentration in liver, spleen and kidney of Liushen pills group increased.
The concentration of total arsenic showed a dose-dependent manner with dosage administered. It was indicated
that components in Liushen pills can reduce solubility of arsenic in realgar, which may decrease toxicity of realgar.
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MMA". DMA". AsB #l AsC ) HPLC-ICP-MS 43 #7
Tk, KA EY A 5 i B B A S, N
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g 5iX75 Z£[E Thermo X series HLEHNG
SR AR, DLy 2 System Cold i AH €411 42 ;
Hamilton PRP-X100 B 128 #4E; Labway Science
Mikro 22R & 3 &4 % 200 #L; LabTech EH20B 7Y
R (B RAAZRREA 7).

(NH4),HPO,. 2. H,0, FIHEE (b b2#ik
FAFE, el iR bl A [, MOS
zl); Milli-Q #4li/k (Millipore, ¥%:H). 1 ng-mL™" &
TRRUEATR, As™ VAW AsY L MMAY % . DMAY
V. AsB W URT AsC ¥4 100 ngmL ™" (JHZ
FRED) T ST 0

TSR FLBR 2504 K S Ot BT A b2k
HIRA R, 5t B B2l A R w7 R

VA I T Bl i s g T W WL S ARG s X
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mg-g o AsgSy 2N (LEEERT 99.9%) HHAL R MK
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PEO B e A, —80 CLRAT .

SRIEFY  SEIEH I IE S 6 H # Beagle K, 1
H R 2R B SR ) o, MERESCH, 3E R
Bir R 2 MG f TR 2

&M K% Hamilton PRP-X100 FA B 748
At (250 mm x 4.1 mm ID), Hamilton PRP-X100 {4
P4 (25 mm x 4.3 mm ID). 15 mmol-L™" (NH,),HPO,
W (pH 6.10) JizhAH, ¥iE 1.0 mL-min ',

BRMNERIEZFHE SFETERIE 1350 W,
Torch-H (7K*F*) 59 mm, Torch-V () 485 mm, Z51b
AU 0.70 L-min~', FiBY<HHE 0.72 L-min™', %]
& 13.0 L-min~',

WSS mMNERERYG S8 A% 1350
W, Torch-H (7K°F*) 60 mm, Torch-V (ZE ) 445 mm,
ZASMIE 0.89 Lomin”', FBII#E 0.70 L'min',
A HA I 13.0 L-min ',

RIS EE HUEER Y Beagle K 32 1 (B
gl 2 2, HAAE 6 2, LIRS, LSk
6 41: XA (R EIRIE) . NPT =4
(1 mgkg ") AMRAETHHEL 3 mgkg ). Al
HEEREFEL 30 mgkg ). HEFHPFELH 3
mgkg ) AR R4 (30 mgkg '), ELEL Y,
FE 28 ool v )R R e ) R L e 4
ST N A AL A T HR R A RN N AR 2 E TR U v A
LR iapgiili= o8

EYFEREIALIE  Beagle RZLZURES R “PU45
57 O FREL Fodk b3t (4127 0.05~0.1 g, 2L
M 2RISR 0.5 mL F1 H,0, 0.1 mL, #54J, Bt
P FEAE T AL AR A A, AL 150 C.
A1 b5, WIRELOBRT N, RIGAREY
02mL. HAH, HEHFRMmBESRZ 2mL, W
Horp B 5 SR R AT 414 0.3 g,
AN FEE 1 mL, VKB (R TAER A 300 s,
B 6s, 15 9s, ThE 500 W, % 8 kHz), KRG UKE
A 10 min, 250 (6 000 rrmin', 10 min), ¥ iR
B, ZAWRT AP H LK 1 mL S 20 min,
B (6 000 rrmin', 10 min), B RS E W FiR A
IRTW) g IR DR oL 8 (FLATR 0.45 pm),
JEVR A T RE S A AT E

HANTME i FIEX Beagle KHEH %4
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80.4%~103.9% . [A], VW% 7 V2L B GT -
1.2 RBEEER  [H—HFE—#XLHET 3 AT
FE, IR 200 ng-g ' I, RSD 24 1.07%; WA N
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RSD 4 6.05%. ¥ BIZ% 515 H RS 8 R UF o B—1
Beagle RATHRHFE N, TR AR YAE S AL 3 5 74,
LR 3R, FRM—m S, H ICP-MS e
SRR M EM R 57.6. 52.4 A 59.1 ngg !,
RSD 4 6.23%. ULHH1% 515 H DR % B R 4f
1.3 Z4SEEMGEHRERE I Beagle R4 AL
FEM, ARl —E /1 6 ML ﬁEIﬂ/EMT/é’rM&z i 3L
73N 2\5\10\30\100\200%1 300 ng-g', Al ICP-MS
HEATINSE o S5 HR M, BifE 2~300 ngg”' WEkPESC R
R, LRl ¥Y=0.3957+1.3872X, r=0.999 3.
XU AR AR AT B e 11k, & 45 3
FRUEDRZE0T 3 s TS . R 5 BT kg AR 7 25 PR A H R
0.01 ng-g ', HhEMMRE 20 f5 3152, 412 i eIk
Ky tH 4 0.2 ng-g's
2 WESHSHNEREFEMR

2.1 HEMWEEE 7] Beagle R4 (4 0.3 g)
A — EE’J6WEEF'7B SRBRE I, AH I AAE 5

Sk 5. 40 1180 ng-g ' &M L SCHTIA AT RE
i AEFR, RS FEA 3 4 AT RE o Dl e g ik 1.
HT DMA 5 As" 40 B BEARGF, BT LK P RP 45 9
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A, HoAth & RO A GGG D INAE [T R AR 70% LA
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SNSRI
22 FEEEEE (Al HIE—RIRGEEE 3 NPT
FE, e e ESEIN & &, 6 FafESs
YK RSD 1HAE 1.03%~6.63%, it WiZ% J7 % H AN ks %
FE RGP VAR, a3 K, BERMC 1 O FES, T

Table 1 Recoveries for the assay of the six species (n = 3).
AsC: Arsenocholine bromide; AsB: Arsenobetaine; As'™: Arsenite;
DMA": Dimethylarsonic acid; MMA": Monomethylarsonic acid;
As": Arsenate

Spiked Mean + SD/%
mgg!' T ASC AsB As"+DMAY MMA’ As’
50 637+87 93.6+86 70.0£83 31.8+32 792+43
400 96.0+3.5 85.0+49 964+49 969+72 943+23

180.0 91.7£3.5 622+89 105.1+19 106.1+9.1 98.9+6.2
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Figure 1 Spectrogram of the six species in tissue (concentration:
40ngg)

EHPESAEYNS &, 6 FEESKEWN
RSD fH7E 4.89%~7.56%, VtAH1%T7% H AR % FE B
if.

23 ZMTEEFEE A Beagle K45 FAAISWFEM 2>
TIN5 B 6 FlE A RARVE W, AR 43 51
M 4. 8. 164 32, 64, 100, 150 Al 200 ng'g'o 47l
SCHTR TR AR, e Hrh B 5 &, KBS
ff i £ Pk #E, g mm AR AR A (1) Xﬂ%zﬁ (X,
ng-g ") ATLRYERIA, 13 20 o R A T R, A
RARBORES IR AnR 2 fos. nLAGEH, 6 B AAh
A MAE 4~200 ng-g ' WEEIESC R R IT.

Table 2 Linear regression data and LOD (S/N = 3) of the six
species

Ars.en? ¢ Regression equation ? LOD,I
speciation /ng-mL
AsC Y=-0.5300 + 1.2240 x10’X  0.998 2 1.0
AsB Y=0.2747+2.0046 x 10X  0.996 5 1.0
As"+DMA  Y=1.3778+1.0831 x10’X  0.9953 2.0
MMA Y=-0.5747+1.7307 x 10’ X 0.994 9 1.0
As” Y=-0.4539+1.2635x 10X 0.993 9 2.0
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2 K FHE Bl i 28 b B 4% IR TR L OE %
WEoT R WA — R d U, e s AE gl (30
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mg-kg ™), FHE T RS RS AASMIT . kAl
DB PR o 2 EE R 0T R A OC R AE AT RE I B A OK,
MEASPALBCAL S, AT S e BE I E R,
AP B . Beagle R I 7N # HU R 2 1) 753 2 A B

O High dose of realgar group (30 mg-kg™)
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]

High dose of Liushen pills group (30 mg-kg™")
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Low dose of Liushen pills group (1 mgkg™)
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Figure 2 Concentrations of arsenic in tissues of different groups after administration
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Figure 3 Concentrations of arsenic in tissues of different groups at recovery stage
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Figure 4 Tissue distributions of arsenic from different groups. A: Concentration of AsB at administration stage; B: Concentration of

AsB at recovery stage; C: Concentration of As™ + DMA) at administration sta e; D: Concentration of As™ + DMA) at recovery stage.
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fifi (102.8+34.6 ng-g ). LA (92.1+£3.0 ng-g ). ik
(70.6£1.2 ng-g’ ") AEMT (117.0+£19.6 ng-g ") 8l
W, UL AR R ) R AR K,
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Er MR R R B R N o AL e 2 B A, 2
SR A AR SR AR AL (30 mgkg )
G S5 M I S MO R ISR AL b, RO 2
FERT (HMESE: 59.1+14.8 ngg 'y AR 45.9+7.35
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283+7.1 ngg ) SALIP RIS AL, 1 UTHER
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X LR AT 2 BT R B, 7S e L 4LpT o 4l
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Ak 2 4 ) B MR BN I T e Ak, BB R W N
P 5 WAL S 6] I 2 A — 58 IR A
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