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Determination of Pymetrozine in Rat Tissues by HPLC-MS/MS
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Abstract: In order to study the toxicokinetic characteristics of pyridoxine in rats at
different doses, SD rats were used as the research object, and single-time exposure was
carried out by oral gavage. Animal tissue samples were collected at different time
points. After the samples were treated with protein precipitation, the pyridoxine proto-
type was detected by high performance liquid chromatograpy-tandem mass spectrometry
(HPLC-MS/MS) method with imidacloprid as internal standard. The results showed
that the linear relationship of pymetrozine is good in the concentration range of 50-

10 000 pg/L with the relative coefficient more than 0. 98, RSD of intra-assay precision is
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less than 15%. After oral administration, pymetrozine was distributed in all organs of
rats. At 10 min., the drug concentration in the lung was the highest, followed by
spleen, heart, muscle and brain. Compare the changes of drug concentration in different
organ tissues over time, it can be found that the peak time of drug concentration in brain
and muscle appeared at 10 min, while in other tissues appeared at 2 h. The peaks were
sorted in descending order, and the results were: liver™>spleen™heart™>lung>kidney>
muscle™>brain>>testis >fat. After the drug concentration peaked, the drug concentra-
tion in each organ tissue gradually decreased with time. By 144 h, no pymeidone could
be detected in all organs except for a small amount of pymetrozine. This result is
consistent with the plasma kinetics results, which proves that the pesticide does not
accumulate in rats for a long time and has high safety. The above results indicate that
pymetrozine can be widely distributed in various organs of rats, and its dynamic distri-
bution in tissues is basically consistent with the trend in plasma, and the elimination is
faster, no accumulation tendency. At the same time, pymetrozine can quickly reach the
brain tissue through the blood-brain barrier, or enter the testicular tissue through the
blood testis barrier, but by 144 h, it is eliminated to below the minimum detection
limit, and it has no teratogenic effects. These results provide a basis for the chronic
toxicity of pymetrozine and the dose selection for carcinogenicity studies, and provide
data support for its safety evaluation and methodological references for subsequent
researchers. In this study only the distribution of pyridoxine prototype in rats was
examined, and its metabolites was not able to be detected. It is necessary to develop
more precise methods to conduct in deep studies to clarify distribution and excretion of
metabolites in animals.
Key words: high performance liquid chromatograpy-tandem mass spectrometry (HPLC-
MS/MS) ; pymetrozine; tissue distribution; linear range; analytical method
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FROS &) 7= dh s OB 50% HR . (0 3% 4l 35 [
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C18 #:(50 mmX4. 6 mm X5 pum),100 A; 84 -
AR 0. 106 R IK WL B Ry 0. 1% - i %
W& K 0. 5 mL/mins i - 35 C s AR 10 pls
B RE VAR :0~0. 5 min(95% A) ,0. 5~2. 0 min
(95% ~5%A),2.0~3.0 min(5% A),3.0~3.1
min(5%~95%A),3. 1~5.0 min(95 % A),
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344. 7 kPa; Z LS (GAS2) :379. 2 kPa; K75 S
(CUR) :172. 3 kPa; fif f# fE £ (CE) : 30. 0 eV,
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2505 4y W AE 10 min.2 h,96 h.120 h,
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Linear equation parameters

of pymetrozine in liver tissue matrix

5 U, 0 A UG E AT 05 L 45 0 F 2% 2. T B Peremeters
N N s atches a h r
3 AU BB Y o 4R it MR 2 AE 80 20 ~ 1206 2 0824 0. 4454 0.104 0.9988
[8] , 31t N K 25 B AH X 4 UE e 22 (RSD) ¥/ F 0825 0.4383 0.278 0. 9920
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Fig.1 Standard chromatograms of pymetrozine (liver tissue matrix, 1 000 pg/L)
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R2 MHMEFARNARERTHFEEESHERBE(XLSD,n=5)

Table 2 Precision and accuracy of pymetrozine in different kinds of tissue matrix (X+SD, n=5)

2 2L PR v B B 5 R 3 8 AR X A o A 22
Tissue matrix Theoretical concentration/(pg/L) Accuracy/ % Precision RSD/ %
L 80 84.11+3.05 2.31
JH 108.00+2. 64 0. 87
il 103. 4444, 89 2.18
Jiti 97.7843. 26 1.01
53 100. 8045, 33 2.66
i 104.5946. 89 1.65
A 103.0742.79 2. 00
2 103.97+4. 54 1.80
A& Wi 85.60+1.56 2.03
L 800 89.2646. 22 8.05
J 105. 8047, 89 0.45
i 102. 86+8. 35 3.21
Jiti 99.54+6.12 2. 00
5 104, 5342, 54 2.10
i 102.9146. 77 0. 69
NG| 101, 73+2.76 0.77
2 101. 9244, 56 0.70
Rg Wi 89.53+3. 22 0. 64
L 8000 87.28+5. 22 5.98
it 102.17+7. 44 1.69
i 103.31+5. 21 1.11
Jifi 104.1746. 55 2.25
5 104, 4948, 69 1.50
i 101, 7345. 43 1.09
LA 101. 60+4. 68 1.31
20 101. 7844, 32 1.26
Jig Wi 87.41+5.19 2.77

2.1.2 FRBEAEEM ALEERTRHAEH
JHF 20 £ 35 SO K5 A 5t s B 1.0 A5 Bsf ) s B AT Sk
B 2 P H L BTRE 8 000 pg/ L 4 il s B¢
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R M B B2 AL P AE T B o i 2 GV B R
(102. 357.33) % (X == SD) , 4 % 47 #E 1 2% Ky
5.92% . FHILRIH, R HIZS (AL 48U R AR
S Ak iR rekat S
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ARG B i) HEAT A B 43 AT T 5% S R A A
FE AT Nk IF ] 4 2B 1 A M. B o
WV BE 435 80 pg/L I 8 000 pg/L Y 41

GURLJFORE dh - B 3 A AT RE AL
3 Ul KER 1 ALY RE AL 3 R ERAE B L D
T =20 CHRATRHRT 48 h g Bl . %l
i VR 12 h ORI R R EAR A 3 K
MR 1. AL 4 WIPIE AL B AN AT s B 2R 2 LR
FERBCE 6 h, IR 1. 4. 4 5 Jy I 40 R4y
Br s RE5R 3 AR dh T — 20 CARMFFICE 15 X
DA b 3l i R $ IR 10 4. 4 9 7k Ak A
Bro B —4IREh S5 HTRCH B9 LQC K& HQC k¢
a2 D0 3 AN PATRE L B 3 ARG E PE AR A 1
AR5 TE A i 0 T AR 2 B L 2R B TR 3.
SERRWY L R 2 R RE dh 5500 O AE A Y 0 T
PR AE ¥ 78 80 % ~ 120 % 2 (8], 15t WA itk 1F R 76
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Table 3  Stability of pymetrozine in liver tissue matrix (X+SD, n=3)

= R
Freeze-thaw

for 3 times/ %

R it e JEE

Concentration/(pg/L)

Storage at room

temperature for 6 h/ %

—20 CHg1E 15 R
Storage at —20 C
for 15 days/ %

FERACE 6 h

80 104. 65+9. 77 104.31+8. 34 96.98+4. 66
8000 107.13=£10. 25 91.33+3.25 101. 10+£5. 24
T = 2 RO = R PR it Ve T L/ B A i e T D) < 100 24

F4 AREOFEMPREERRHLARHHESHFLER(XESD,n=4 pg/L)

Table 4 Dynamic distribution of pymetrozine in rats after oral administration (X£SD, n=4 pg/L)

B 2 if 6] Time
Sample type 10 min 2 h 96 h 120 h 144 h
i 43784264 13660242694 <LLOQ <LLOQ <LLOQ
its 4204367 1956544145 293543280 965496 243445
g 45684884 1428743919 12664983 21687 <LLOQ
i 72083402 1222046042 16934-989 21075 <LLOQ
53 150468 6648128 18774419 102425 <LLOQ
Jiig 17254452 9454510 745+122 105+36 <LLOQ
LR 24864891 13954131 464489 35692 <LLOQ
29 7104164 12544253 <LLOQ <LLOQ <LLOQ
I 1o 88569 12474655 408489 <LLOQ <LLOQ
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