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In vivo intestinal absorption Kkinetics of caffeine in rats

ZHANG Xian,ZOU Hao,GAO Shen” (Department of Pharmaceutics,School of Pharmacy,Second Military Medical University,
Shanghai 200433, China)

[ABSTRACT] Objective: To investigate the in wivo absorption kinetics of caffeine at different intestine segments in rats.
Methods: The rat intestine was cannulated for in sizu recirculation. The absorption kinetics of caffeine.including the absorption
segments of intestine,drug concentration and pH value, were investigated in all the rats under light anesthesia. Ultraviolet light
spectrometry and high-performance liquid chromatography were used to determine the concentrations of phenol red and caffeine,
respectively. Results: The absorption rate constants (Ka ) of caffeine in the small intestine at the concentrations of 2. 5,5,10 and
25 mg + L' were 0.252,0. 247,0. 304 and 0. 232 h™', respectively. The Ka values at pH of 7. 8,6. 8,and 5. 4 were 0. 267,
0.274 and 0. 247 h™ ', respectively. The Ka values in the duodenum, jejunum, ileum, and colon were 0. 112,0. 099,0. 095 and
0.069 5 h™',respectively. Conclusion; Concentration and pH value have no obvious effect on the absorption kinetics of caffeine.
Caffeine can be better absorbed in the duodenum.jejunum and ileum than in the colon. The absorption of caffeine in the intestine
is a first-order process through passive diffusion mechanism.
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Fig 1

solution(A) , caffeine(B) and sample solution(C)

HPLC chromatograms of blank circulation
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Tab 1 Effects of caffeine concentrations on

Ka and absorption rate in rat small intestine

(n=3,x=Ls)
Concentration . 3 Absorption
(pn/mg * L D) Ka(h™D ! rate( %)
25 0.23240. 045 0.998 0 48.76+7.10
10 0.30440.109 0.998 8 57.98414. 46
5.0 0.24740.088 0.997 1 50. 30412, 47
2.5 0.25240.021 0.996 0 52.7744.22

* 2 AEREMHEE /NG
Ka BEHFESWER
Tab 2 ANOVA result of absorption rate

constant of caffeine at different concentrations

e ows r o
Treatment 0.008 675 3 0.002 892 0.517 826 =>0.05
Individual 0.044 672 8 0.005 584

Total 0.053 347 11
Fi—0.053.8)=4.07

* 3 A[E pH EXTHHEE /NG
Ka EFRKE 5T EH 0
Tab 3 Effects of different pH values on Ka and

absorption rate of caffeine in rat small intestine

(n=3,x%s)
_ Absorption
1
pH Ka(h™1) r rate( %)
6.8 0.27440.024 0.998 7 55.89+2.16
7.8 0.26740.018 0.998 9 54.05+3.58
5.4 0.24740. 050 0.998 8 52.284£5.42

% 4 7E pH T UNHEE 8 /7
Ka BRI HFEFHER
Tab 4 ANOVA result of absorption rate

constant of caffeine at different pH values

Source of ss df MS r P
variance
Treatment 0.001 136 2 0.000 568 0.498 155 >>0.05
Individual ~ 0.006 843 6 0.001 14
Total 0.007 979 8
Fi-0.05¢2.6)=5. 14

2.3 BMEHHEKEE S i K ETER
T3 h e ANTF R BE R Ka (B AT E 20 2R 45 51 0L 3%
5.6 £ M B Ka [HI 7 250 W4 R 03K 6,45 i Bewi
PILLEE g R 5 R LR 7, 25 B Ka (H 5 H A
Joy B He A 2 /N (P <20, 05) , + 48 W, a5 i A Il
W Ka {BH2Z 8 JC 8 F 25,
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x5 MHEEEXBRAREBERN Ko BERMRKEDE
Tab 5 Ka and absorption rate of caffeine at

various intestinal segments in rats

(n=6.,x=%s)
Different .
intestine Ka(h™1) r Absor[;tlon
rate( %)
segments
Duodenum 0.112 040.027 0.959 6 31.6246.72
Jejunum 0.099 6+0.020 0.997 1 24.94=+4. 86
Tleum 0.095 54+0.018 0.994 2 26.05+3. 89
Colon 0. 069 540.008 0.997 2 19.55+3.62

&6 MHEEEREE RN
Ka BRI FEFTER
Tab 6 ANOVA result of absorption rate constant

of caffeine at different intestine segments

e s wows b o
Treatment 0. 005 76 3 0.001 920 5.077 7 <C0.01
Individual 0.007 562 20 0.000 378

Total 0.013 322 23

Fi—0. 013,200 =4. 94

x7 AEBEFWMELLER SNK RIGER
Tab7 SNK result of absorption rate constant of

caffeine at different intestine segments

Comparison
between different a q qo.05 P
groups
1.2 2 1. 562 2.95 =0.05
1.3 3 2.091 3.58 >0.05
1.4 4 5. 361 3.96 <0. 05
2,3 2 0.529 2.95 =>0.05
2,4 3 3.799 3.58 <0.05
3.4 2 3.269 2.95 <0. 05

1: Duodenum; 2: Jejunum; 3: Ileum; 4. Colon
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