- 1234 . DREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol21 NO.7 APR.2021

doi: 10.13241/j.cnki.pmb.2021.07.007

bR LT IE Z R 25 U I E 5T *
EFs Bt AERD Rk B ZmA’
(1 EEARER S BE 24 e T~ % Ak 54100152 F A0 R B~ B bt s 25 JUA R R Be i B4R L i 200011)

AT Bl Btk , 3 — AT R AT BEN G Z R R NG BRI N FEARE G TR G ST k. Fik:#8 Z AA
¥ 15 mg/kg #OES BB , B BEARALE , ME A 274 nm ok KA B EAL, KR AL AR 5 w2 5 AT AT B o AT A
RBAERNG AR AN FLR DR EERB G ERER 5N, R FRBARE 5~30 pgmL LR ALRX R RS, @025
A2 % : A= 0.0013C+0.0074,1>=0.991, &k B R ZEMEDK &3 X T 90%, F 3 =ik & % 95.83+3.83,RSD 34/ T 15%, Il R &
3. BRI N G ERA AT Z EAAR IS T 0 A, RSN R 2 ey )2 5y 42 1 1gC=-0.1271t+1.0562; &g 55 A
M, AFFRBORE &M )3 5 A2 5 1 1gCr =-0.5829t+1.030, 224133 — £ AEA 49 25 3 5 77 42 2 : C=22.000e +11.381e"% T ; =
0.516 h.T\;5=2369h, —FHAMES BT — TR F 542 H . 1gC=-0.2131t + 1.315, F 2 o 75 42 % . C= 20.649¢*" T,
1.412 h; 58 : 7T AR BEARBUE M BICARIK W 25 R 3D ) AR X A8, Lol & 247 R AR 6= 888 ks Kk,
FERIE) R A B AT 25 R B AR

hE43S R-33;R91;R969.1  TEKFRIAAD A LE4HES:1673-6273(2021)07-1234-05

Study on Microplate Reader Method Analysis of the Aminophylline*
FAN Zi-qi', XU Qin'®, QIN Jin-bao’, HUANG Qur?, WU Zhao-y’
(1 College of Pharmacy, Guilin Medical University, Guilin, Guangxi, 541001, China; 2 Department of Vascular Surgery, Shanghai Ninth
People's Hospital Afftiliated to Shanghai JiaoTong University, School of Medicine, Shanghai, 20001 1, China)

ABSTRACT Objective: A microplate reader method was established to study the pharmacokinetic parameters and compartment
model analysis of aminophylline in New Zealand rabbits. Methods: After intravenous injection of aminophylline at a dose of 15 mg/kg in
New Zealand rabbits, the absorbance at 274 nm was measured by microplate reader method. The pharmacokinetic parameters, recovery
experiment and compartment model analysis of aminophylline in vivo were analyzed by linear correlation and regression analysis.
Results: The linear relationship of serum theophylline was good in the range of 5 ~30 pg/mL. The regression equation is A=0.
0013C+0.0074, 1>=0.991. The recovery rate of aminophylline for each concentration is more than 90%, the average recovery rate is 95.83
+3.83, RSD is less than 15% and the recovery effect is good. The two-compartment model fitting showed that the linear regression
equation of extrapolation concentration is obtained by eliminating the phase: 1gC=-0.1271t+1.0562. From the distribution phase, the
linear regression equation of residual concentration is 1gCr =-0.5829t+1.030, and the pharmacokinetic equation of two-compartment
model is C=22.000e™** +11.381e***, T ; ,=0.516 h, T,; ;,=2.369 h. The fitting of compartment model in aminophylline showed that the
pharmacokinetic equation of one-compartment model is: 1gC=-0.2131t+1.315, and the drug-time equation is C= 20.649¢**", T,, =1.412
h. Conclusion: The pharmacokinetic parameters of aminophylline in vivo can be determined by microplate reader method. The recovery
rate is good. Its metabolism in body matches the double compartment model, and the elimination half-life is longer.
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Fig. 1 Chemical structure of aminophylline
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Fig. 2 Standard curve of aminophylline
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Fig. 3 Standard curve of aminophylline in serum
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Table 1 Recovery rate of aminophylline (n=6)

Sample Measurement Recovery rate Average recovery rate RSD
(ng/mL) (ng/mL) (%) (%) (%)
5.0 4.53 90.6 95.83+3.83 2.16
10.0 9.36 93.6 1.27
15.0 14.64 97.6 0.42
20.0 19.84 98.2 0.56
25.0 2493 99.7 0.56
30.0 29.01 96.7 1.78
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Fig. 4 Aminophylline absorbance-time curve (A-t) and aminophylline concentration-time (C-t) curve
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Fig. 5 LgC-t curve of elimination phase end and 1gCr-t curve of the end of distributed phase.
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Table 2 Plasma concentration and Cr of aminophylline after intravenous injection

Extrapolated line concentration Residue concentration

Time LgC C(pg/mL) Ce(ug/mL) Cr(pg/mL) 1gCr
5 min 1.495 31.231 11.109 20.122 1304
10 min 1.289 19.436 10.839 8.597 0.934
20 min 1234 17.128 10.327 6.802 0.833
30 min 1.186 15.333 9.835 5.498 0.740
1.0h 0.938 8.667
20h 0.786 6.103
3.0h 0.683 4821
40h 0.549 3.538
2.0 o MM AR 5~30 pg/mL I LN SC R LA B
y=-0.2131x+1.315 2R TE RS, — R T,=1.412 hy Z% B0 Ty,
1.5} r2=0.8897 =0.516 h\Ty;5=2.369 h. FIRBEEHRACEEIN E 2010 25 9% B2 B~
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Fig. 6 LgC-t diagram of one-compartment model
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