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Abstract ‘

Rapid determination method of caffeine by using high performance liquid chromatography for
monitoring of caffeine-assisted chemotherapy has been established. This method can measure caffeine and
its three major metabolites in serum samples within 8 minutes. Caffeine clearance in patients who received
caffeine-assisted chemotherapy was one third of reported value. There was no correlation between caffeine
clearance and metabolite/caffeine ratio, suggesting that metabolic saturation has been occurred. Caffeine
concentrations in patients were well controlled by monitoring using a one-compartment constant infusion
model based on the serum caffeine concentrations at 24 and 48 hours.

Caffeine clearance in rats was also nonlinear and decreased by successive administration. Hepatic
CYPIA2 mRNA expression and its activity were increased by successive caffeine administration. By
caffeine treatment, the ICs, value for cisplatin in various osteosarcoma cells and ATM kinase activity were
decreased, whereas p33 protein expression was increased.

Cisplatin antitumor effect was enhanced as twice by coadministration of caffeine at a dose of 100, 60,
60 mg/kg every 8 hours in osteosarcoma cell bearing rats, and its antitumor effect was increased with
concentration dependency. Caffeine concentration in tumor was significantly increased and mzp3 mRNA
level in tumor was also increased. It was suggested that caffeine blocked the cisplatin efflux from the
tumor. '

In conclusion, caffeine concentration control by monitoring is important for safe and effective

caffeine-assisted chemotherapy.
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Figure 1. Caffeine concentration-time profile in RNEEHEL B S LB EICHK BEMx T, BEETHEITIHE

patients. Patients were administered caffeine by

constant intraarterial or intravenous infusion at 2 2 <3 F=Xp S —lz Hi
dose of 1,500 mg/m%day x 3 days. Each point with s %E—Cﬂﬁf;ﬁﬁ{&ﬁiy RYRIT74-R LS

bar represents the mean + 8.D. (n=35). E{f % ﬁ L7 .
Table 1. Pharmacokinetic parameters of caffeine DFEE BT, caffeine BEEILERE
CL(Lhrkg)  Vd (Likg) Ke (br) 2ZF7-BED caffeine MFEBEZRIEL
Thisstudy®  0.025£0.011  0.65£0.23 0.044£0024 ToFER. Figure 1 IT7T £ 9 (T caffeine B E
Blanchard and 123 BREIZELTER2ET. ENEEHR

s » 0.084 £ 0.030 0.61 £0.02 0.140 £ 0.050
awers

. BEERLTWDbLOIEER, 2UTF
Each value represents the mean £ 8.D.

1) Intraarterial or intravenous constant infusion at a dose of 1,500 AN 1B IZETHEHADLTWA Z Ebh
mg/m®/day x 3 days (n=35). o7, (Table 1 ZB)
2) Intravenous constant infusion at a dose of 5 mg/kg for 30 minutes. ) = e
Cited from.J. Pharmacokin. Biopharm. 1983, 11: 109-126. Caffeine "i CYP1A2 @{t%ﬂ‘?ﬁ‘&@?ﬁ% k
72357, (¥ /caffeine BELL L caffeine 7 U 77  ADBITIZHEEMENRRBO NI L BEEN
TWE A, KERSFFIZIZ 24 FH BBV T, TTREEN TV I HHMMEKn ETH S 353
39 pug/ml LIZFELWEREICEL TR, RBEBEaMmER Lol B/ caffeine IBELL &
YT T RO, <EEENEOLNR) o7, i caffeine D7 VT RiT, BE
BOZRLTILERET 0 Fa— ko THERD, BIREL TSI REEKIZCE»TE
BEENdI ibhoiz, LL., KiERHKHE. 48 FFEE & 72 BRH B oM P EEIZIIFEEIMEMN
BOONI LD, 4 FHEOREL S EHECOOLPFREELZ D LIC 1-a /A~ AV bETF
NERWTNRRHEOBELXTHRIL., 80 pg/ml 282 35810, caffeine RS FELZR/E TS
ZLIZEST, TRCODBETOFRBEEZRL/URSPIENTEL,

FRERTD caffeine FRILFRIEOPREZEMERICEVTHERL, LV T2 THRNLBEE
RN THDILT y PERAWE invivo TOKR%1Tok, BRTELONZEBEOLFRES S
Y P TRDIHORERICOVTRMLILER, 7y FTHREFOBRUCL>TZ VT TR
FEREUNRDO N, 45 mgkg LEOREETRELLMPBENR LR L, 5> FOEEN~
caffeine DR VIR LR EFZITo7c & T 5, caffeine I FBENETTIREMBRON, 4 DOV IK
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LREIZEST, 72UV T7 0 ABEEREHED 18 UTRETRS L, REPWBREIRE LS
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Caffeine DTUEBERBEHEIERIL, TRTOFBACIEEICK L TRH N DIT TRV,
BRIEEEMBIRERAOCT, H55 U caffeine (2 X 5 cisplatin OFIEES EHGRIEA 28 L=,
X ORER, pS3BIETHHERTH D OSTHKEH 5VIIEREITH 5 HOS S Tl caffeine DEF
F T cisplatin {Z513 2 ICso fEDOET 23588 b8, p53 BEFHRIB L T3 Saocs-2 T
caffeine DHFRZRITTED bl o7z, '
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ETHBOONIZ &b, caffeine DFIRIT pS3 BREAN LT R b— A0OFH, ATM 7
—EOBEMIETIC L 2HEEAM O G2/M HIOEHARAEE L T\W5 R ahi,
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Figure 2. Antitumor effects of cisplatin and caffeine against C-SLM cells ENRBEH O, 100, 60, 60 mg/kg
bearing rats. Al drugs were intraperitoneally administered to rats. o
(@): control, (QO): caffeine alone (100, 60, 60 mg/kg at 0, 8, 16 hr), D ; . 7
(A): cisplatin alone (3.5 mg/kg), and (A): cisplatin (3.5 mg/kg 2 hr before caffeine %ﬁ*ﬁﬁj— 5¢ mﬁi%}ﬁ%
caffeine administration) + caffeine (100, 60, 60 mg/kg at 0, 8, 16 hr). Rats ZH il el
were inoculated C-SLM cells into the back and housed until use. ks 5l «J 2 {p ¢ f§§§ L% °
*, ** Significantly different from cisplatin alone at p<0.05 and p<0.005, F7. Figure 3 IR T L3I0

respectively. Each point with bar represents the mean =+ S.D.(n=5).
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Figure 3. Relationship between tumor volume and average
plasma concentration of caffeine. '

Rats were inoculated C-SLM cells into the back and housed
until use. Rats were intraperitoneally administrated caffeine
every 8 hr. Caffeine dose was (1) 50, 30, 30 mg/kg, (2) 60,
60, 60 mg/kg and (3) 100, 60, 60 mg/kg at 0, 8, 16 hr.

Each point with bar represents the mean = S.D. (n=3~5).

kT 5 L MEEN TV D mrp3 (multidrug resistant protein-assosiated protein 3) mRNA DFEFHNIE
TFTLTWBZ A bhol, BETO mp3 BmFOBE X cisplatin BEHIZEEE L TWAE2EZX L
NB=8, caffeine DHAIC L - T, BEANL D cisplatin BEHAMBIENB Z LI L3 BELR
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ZEEALMIIL, BFEREHEREEORERICB W Teaffeineft AL EREX L VHRIIT I D
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