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Evidence for tbe presence of a new plas-
gation.
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Second peak of plasma diazepam concentration and

enterogastric circulation

MA Yue—Ming., SUN Rui—Yuan

(Department of Pharmacology, Wannun Medical College, Wuhu 241001, China)

ABSTRACT Intragastric food administration caused a
pronounced second peak of plasma diazepam concen-
tration in rabbits afrer iv diazepam 5 mg « kg™'. The
second peak disappeared after gastrostomy and chole-
dochostomy. A large amount of diazepam was found in
the gastric juice while its content in bile remained at a
much lower level during the whole experiment. These
results suggested that diazepam may undergo an en-
terogastric circulation in addition to its enterobepatic
circulation, with the former mainly contributing to the
appearance of the second peak.

KEY WORDS  diazepam; pharmacokinetics; gastric
juice ; bile; gastrostomy; choledochostomy

The plasma concentration-time curve of
diazepam exhibits 2 distinct peaks after a sin-
gle dose'”’. The second peak appeared post-

Recerved 1592-03-24 Acrepted 1992-12-24

prandially and seemed not to have much to do
with the enterchepatic circulation?', nor with
changes in its serum protein binding'®
preliminary experiment, we found that a large
amount of diazepam appeared in gastric juice
after iv the drug in rabbits. The present study
was designed to investigate the possibility that
diazepam in gastric juice should be related to

. Ina

the rebound of its plasma levels in rabbits.

MATERIALS AND METHODS

Rabbits New Zealand rabbits of ecither sex,
weighing 2. 5+ 5 0. 3 kg were used. and were fasted
for 12 h before experiment.

Drogs Diazepam powder was purchased from
Yiming Pharmaceutical Factory (Beijing), and di-
azepam injection from Shanghai N¢ 13 Pharmaceutical
Factory. Standard M -desmethyldiazepam was a prod-
uct of Sigma Chemical Co, USA.

Drug analysis'®¥ Pipette 1 ml sample of
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diazepam and 3 ml benzene into a 108 ml test tube,
Vortex-mix each tube for 3 min. After centrifugation
(500 x g) for 5 min, the organic phase was trans-
ferred t a tapersd tube and evaporated to dryness on
boiling water bath. The residue was redissclved in
mobile phase (100 ul) and a portion (10— 80 ul) was
injected into the chromatograph. A Hitachi 635A
HPLC system was equipped with a variable-wave-
length uv detector and a C—E 1B data processor. The
column, 500 mm X 4 mm ID, was packed with Hitachi
gel 3050 (10 pm). Chromatography was performed in
a reverse-phase mode using a mobile phase of
methanc] 16 mmeol + 17! & water (65 ¢ 35, vol t vol)
at pH 7. 0. The column ¢ffluent was monitored at 242
nm.

Pharmacokinetic stody
a bolus injection of diazepam 5 mg - kg~
marginal vein of the ear. Subsequent gastrogavage of
food (5 g ordinary feed and 50 ml normal saline con-
taining 5% glucose) was given after an interval vary-
ing from 0. 25 b to 4. 25 h. Blood samples (2. ¢ ml)
were drawn from a femoral artery at 2, 1, 0. I7 h be-
fore and 0.25, 0.5, I, 2, 3, 4, 6 h after intragastric
food administration. The rabbits were left undisturbed
for 10 d. Then gastrostomy and choledochostomy
were performed, and the time course of plasma di-

The rabbits were given

" into a

azepam concentration was measured again following
the same procedure as described above, exceprt that the
food was given through an incision intubation into the
deuodenum- The gastric juice and bile from separate
drainage tubes were sampled regularly.

Paired comparisons of ¢ test was used for the sta-
ustical analysis.

RESULTS

Diazepam concentration in plasma  The
intragastric food administration evoked a pro-
nounced second peak of plasma diazepam con-
centration-time curve in normal rabbits (Fig
1). It iasted about 3 h hkefore descending to
the original level. There was a close correla-
tion hetween the time of food administration
and the starting time of the second peak (Fig
2) with an average delay of 0. 25 h. In con-
trast, the intraducdenal {ocd administration

failed to produce the second peak in gastros-
rabhits.
Moreover, the diazepam concentration in plas-
ma also declined monotonically in normal rab-
kits when intragastric food administration was
omitted.

tomized and choledochostomized

LN\
S .
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Fig 1. Diazepam concentration in plasma after iv 5 mg
* kg ! In 8 pormal rabbits ((_)), 4 pormal rabbits
without food adminisiration (@), and & gastros-
tomized and choledochostomized rabbits (X ). x5

"P>0.05, ""P<0.05, "“"P<lD 0]l vs the Iast
values before intragastric food administration.

Starting time of the 2nd peak / h

233 30 3.5 30 3.5

Time of food administration / h

Fig 2. Relationship between siarting time of the 2nd
peak and time of intragastric food administration in
rabbits after iv diazepam 5 mg-kg .

Diazepam content in gastric juice and bile
Much higher concentration of diazepam was
found in gastric juice in comparison with that
in hile and in plasma {both P <¢. 01, Fig 3}.
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Fig 3. Diazepam concentrations in gastric juice (i),
plasma (@), and bile (X after iv 5 mg+kg 'in 6
gastrostomized and choledochostomized rabbits. x+-s.

Intraducdenal food administration brought
about significant increases in gastric secretion
and in its diazepam concentration, whereas
the bile flow and its diazepam concentration
remained at low levels and varied less during 8
h of observation in gastrostomized and chole-
dochostomized rabbits (Tab 1}). When plasma
diazepam concentration attained the second
peak, the drug content in gastric juice acecu-
mulated to a level of 125483 ug, while in bile
the value was only 0. 51-0.6 pg {( n =6, P <<
0. 017.

Tab 1. Secretions of gastric juice and bile in 6 gas-
trostomized and choledochostemized rabbits before and
alter intradoodenal food administration (at 0 h) with
iv (3 h previously) diazepam 5 mg-kg . x+s, ‘P

=>0. 05, "* P<Z0. 95 vs before food administration.
=+ Pp<0. 05, ++ P<70. 01 vs bile.
Time/h Gastric juice /m] Bile /mlt
—1-~D g4+t 1.3+0. 7
0~1 164+ 1.24+0.7
1~2 94 3+ 1.0+0.5
2~4 Tzb 3t 1.0+0.5
1~6 442+ 0.94+0.2
DISCUSSION

The present study revealed that intragas-

tric food administration induced a pronounced
second peak of the plasma diazepam concen-
tration in rabbits, and the second peak did not
occeur when the food administration was omit-
ted. These results were quite in agreement
with the observation in human experiments‘’.
The enterchepatic

believed responsible for the formation of the

circulation  was

second peak of some drugs, such as ranit-
# and piroxicam™'. But it was not the
. Our results provided fur-

ther evidence for this conclusion in that only a

dine*
case for diazepam‘®

very small amount of diazepam could be de-
tected from bile and it showed no variation in
response to the intraducdenal food administra-
tion.

On the contrary. the intraduodenal food
administration elevated the diazepam content
In gastric juice so much as to approach a level
capable of increasing the plasma concentration
to produce a second peak. Because the gastric
secretion of intestinal phase (induced by in-
traduodenal food infusicn) accounts for only a
small portion of the total gastric secretion in
response to a meal, it 1s rational to expect a
higher diazepam content in the gastric juice of
intact rabbits that received intragastric food
administration. These findings {avored an idea
that diazepam, as a weak base. may diffuse
easily from blood into gastric juice and accu-
mulated there to a great extent before it be-
carne available for reabsorption from the intes-
tine, 1.e. the drug may undergo an enterogas-
tric circulation. Therefore, interrupting the
circulation, the gastrostomy eliminated the
occurrence of the second peak. Food adminis-
tration, by stimulating the secretion of gastric
juice and increasing the blood flow in the di-
gestive tract™, may accelerate the accumula-
tion of diazepam in stomach and then its trans-
port into blood, thus acting as a trigger of the
appearance of the second peak.
without food administration. the enterogastric

In the case

circulation operated at a slow rate. the reab-
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sorbed amount of diazepam was not sufficient
to counteract the elimination of the drug from
blood. thus the plasma concentration declined
steadily without the second peak.

The results of this study suggested a gen-
eral implication for the drugs with biochemical
characteristics similar to those of diazepam,
such as temazepam and veralipride . which also
exhibited double peaks of their blood concen-
following a single

tration-time  curves

a0t

dose

Enterogastric circulation, like enterohep-
atic circulation, may exert some influence on
the behavior of
drugs. Tts theoretical and practical signifi-

pharmacokinetic certain

cance calls for further investigation.
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Effects of 4-[4"-(27.2",6",6” -tetramethyl-1" -piperidinyloxy }amino ]-
4’ -demethylepipodophyllotoxin on immune function in mice
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ABSTRACT 4-[4"-(2%,2".6",6%-Tetramethyl-1%-
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piperidinyloxy Yamino i-4'- demethylepipodophyllotoxin
(GP-7) 10— 40 mg = kg™ ip daily for 7 d reduced the
specific antibody formation of splenocytes,  serum
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