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Preface

Experimental teaching is one of the most fundamental teaching means in pharmaceu-
tical colleges, playing an important role in training scientific thoughts and methods, cre-
ative consciousness and ability of the students as well as in promoting quality-oriented ed-
ucation in all-round way. Fast-advancing science and technology has come to be an im-
portant factor in dominating social progress. Teaching materials must be updated continu-
ally in pharmaceutical colleges, especially enriching the materials of experimental courses
with the most advanced knowledge in the subject. ‘

In recent years, China Pharmaceutical University have been siressing the promotion
of teaching reform on the basis of research, succeeding in stimulating teachers” énthusi-
asm for teaching reform by various means such as undertaking the project of teaching re-
form in higher education at the beginning of 21st century sponsored financially by World
Bank and entrusted by the Minisﬁy of Education as well as approving and ratifying inter-
nal programs on teaching reform. Meanwhile, it yields fruits to integrate the transforming
of teachers’ educational ideology into the reform of teaching materials and methods. This
series of textbook of national “11th five” planning-bilingual pharmaceutical experimental
teaching series, is an i}nponant achievement made through studying ueaching system of
experimental courses for long, reforming teaching materials and carrying out educational
innovation of all the teachers concerned.

Meeting the new demands for education, science and technology and social growth,
they select, integrate and innovate the teaching materials of pharmaceutical experimental
courses, stressing the overall cultivation of comprehensive qualities, including experimen-
tal ability, creative thought and scientific attainments. This set of textbook possesses the
following features:

1. These textbooks make an extensive “selection” of the experimental materials of
each subject, reflecting the goal of facing the world, facing the future and facing the mod-
ernization in higher pharmaceutical education, and taking into account the status quota
and reality of our pharmaceutical education; meanwhile embodying the individuality, sys-
tematicness and scientificalness of each experimental courses, which helps the students to

grasp basic techniques of operation within the class hours of experimental teaching pre-
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scribed by teaching syllabus and to improve their experimental ability and finally to culti-
vate a scientific approach of precision, practicality and creation.

2. The comprehensive designing experiments newly supplemented in the textbooks
help the students to learn totally and grasp comprehensively the teaching materials of the
experimental courses, which not only meets the students’ needs for individual development
but also trains their ability to analyze and solve problems and cultivates their creative con-
sciousness .

3. Some experiments representing the latest development in pharmacy are properly
included in the textbooks, which hélps the students to learn about new advance and tech-
nology in pharmacy and to further arouse their interests in studying pharmacy and relevant
subjects while grasping some basic techniques of experiment. -

4. The texthooks take experimental teaching as stérting point and are compiled in a
system of bilingualism and aim to set up a platform of digitalization, information and for-
eign language teaching for the purpose of reforming experimental courses, which serves to
enhance the students’ level of technological English. It has been proved that the students
have no difficulty being adapted to the teaching of this set of textbook through many years
of bilingual teaching practice carried out in a series of pharmaceutical experimental cours-
es of our university.

The successive publishing of the series of textbooks used for bilingual pharmaceutical
experimental teaching-the national “11th-five” planning textbooks, will surely produce
good and far-reaching influence in promoting the sound development of higher pharmaceu-
tical education of our country. Since it is the first time that we have compiled this series
of textbook of pharmaceutical teaching experiment in a bilingual system, we lack experi-
ence and thus some defects in choice of materials and way of compilation are inevitable.
Experts engaged in pharmaceutical education are welcome to give any criticisms and ad-

vice.
Wu Xiaoming

Ph. D, prof., and supervisor of doctoral candidates
President of China Pharmaceutical University
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Experiment 1 Absorption of Famotidine
‘ (FM) in Rat Small Intestine

Purposes

1. To master the basic operations and method of in situ intestinal circulation technique .

2. To learn how to calculate the absorption rate constant, the absorption half — life and
the average rate of absorption per unit area per unit time according to the in situ intestinal
model.

" Introduction

The small intestine is the most important site for drug absorption in the gastrointestinal
tract. It includes the duodenum, jejunum, and ileum. The outstanding anatomical feature of
the small intestine is the tremendously large epithelial surface a}ea through which drug
absorption can take place. The large epithelial surface area results from the existence of folds
, in the intestinal mucosa, villi and microvilli. The microvilli, together with the villi and
folds, provides an immense surface area available for absorption. As the rate of passive
transport is proportion to the surface area, so the small intestine is'the main site for drug
absorption by passive transport (especially the duodenum ), also a special site for drug
absorption by active transport.

In this experiment, the absorption of FM is evaluated using an in situ rat intestinal cir-
culation technique. This technique aésesses the quantity of FM absorbed based on the disap-
pearance rate of the drug from the intestinal lumen solution. Phenol red is dissolved in the
drug solution to indicate any volume change of the lumen solution. This dye is reported to be
virtually unabsorbed, and it acts as a marker to detected gain or loss of water by the lumen.

Materials and Instruments ¢

1. Equipments
- Peristaltic pump, spectrophotometer model, analytical balance, thermo — stable water
bath, infrared lamp, L - shaped glass cannula, centrifuge tube (10ml), pipette (50, 5, 2,
1 and 0.5ml), conical flask (100ml), beaker (500ml), syringe injector (20ml and 1ml),
eye scissors, eye forceps, normal ‘medium forceps, small scissors, operating blade.
2. Materials



All of the chemicals employed in this experiment are analytical grade unless otherwise
specified. 1mol/L sodium hydrate, saline, Krebs — Ringer buffer solution (NaCl, 7.8g/L;
KCl, 0.35g/L; ‘CaCly, 0.37g/L; NaHCOy, 1.37g/L; NaH;PO4, 0.22g/L; MgCly,
0.22g/L; glucose, 1.4g/L; pH7.4), Sodium pentobarbital solution (10mg/ml, for the
anesthesia of rat, 0.4ml/ 100g i. p.), FM (pharmaceutical grade), Phenol red.

3. Test animals

Rats weighting about 200g are fasted for 12h prior to surgery with free access to
drinking water.

Procedures

1. Preparation of Test Solutions .

(1) FM solution (100pg/ml, contain 20¢g/ml phenol red) : Dissolve 25mg of FM,
5mg of phenol red in Krebs — Ringer buffer solution to make 250ml.

(2) Phenol red solution (201g/ml): Dissolve 5mg of phenol red in Krebs — Ringer
buffer solution to make 250ml.

2. Intestinal Absorption Procedure

(1) Anesthetization '

The rats are anesthetized prior to surgery with sodium pentobarbital solution (40mg/kg
intraperitoneally) . The anesthetized rats are clamped in place and body témperature is kept at
37T by a lamp.

(2) Surgery

The small intestine is exposed by a midline abdominal incision, and two L — shaped
glass cannulas are inserted through small slits at the duodenal and ileal ends, as illustrated in
Figure 1 — 1. The cannulas are secured by ligation with suture, and the intestine is returned
to the abdominal cavity to aid in mamtalmng its integrity.

Fig. 1-1 The device of in situ intestinal circulation in the experiment
A. peristaltic pump B. rat C. liquid storage flask D. water bath
(3) Rinse
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