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Abstract. For cattle, red calliandra (Calliandra calothyrsus) is a good protein source of forage but the condensed tannin content
is the highest compared to other legume plants. Tannin can reduce the activity of digestive enzymes and protein digestibility,
which can lead to pancreatic hypertrophy and hyperplasia. This study aimed to determine the pancreatic histology of pregnant
rats treated with C.calothyrsus leaf flour during pregnancy and lactation period. This study used a completely randomized design
with 24 pregnant female rats which were divided into four groups i.e. control and treatments of 10, 17.5 and 25% of
C.calothyrsus leaf flour in the diets. The treatment started from the first day of pregnancy until the young rats were weaned at
the age of 21 days. Pancreatic histological structure of the mother showed an increase lack of normal tissue density and an
increase connective tissues in the pancreas descriptively, especially at the highest level of C.calothyrsus leaf flour (25%) in the

diets.
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I. INTRODUCTION

The leguminous forage of red calliandra (Calliandra
calothyrsus) is generally used for animal feed because the
leaves, flowers, and stems have a high protein content of
20-25%. Calliandra tannin is one of the highest compared
to other legumes [1]. Tannins are polyphenolic compounds
that can form complexes with other macromolecules.

Tannins are divided into two groups, tannins which are
easily hydrolyzed and condensed tannins [2, 3]. Tannin has
a large impact on the food nutritional value because in
addition to its ability to bind proteins, it can also form
complexes with various types of molecules i.e.
carbohydrates, polysaccharides, celluloses, minerals,
bacterial cell membranes, and enzymes involved in
digestion of proteins and carbohydrates [4].

Utilization of calliandra can actually be used for non-
animal livestock including rabbits or poultry [1]. However,
the high content of tannins, especially condensed tannins
(>10%) in C.calothyrsus, is a problem for non-ruminant
animals due to their interaction with proteins. Research in
mice given 20% of C.calothyrsus leaf flour in the diets
showed that food intake or palatability remained high but
all rats experienced weight loss [5]. Tannin can combine
with proteins that cause it to be resistant to proteolytic
enzymes or protease inhibitors. These compounds generally
can inhibit trypsin, which is an activator of all enzymes
released by the pancreas (zymogens).

The importance of the role of nutrition in animal
reproduction has long been known. Poor nutrition can
affect various stages of reproduction i.e. late puberty,
reduced ovulation, low conception rates, high loss of
embryo and fetus, length of anestrus postpartum, reduced
milk, high perinatal mortality and low performance of the
newborn. Based on the content of tannins which is quite
high in C.calothyrsus leaf, it is necessary to do a research
on the histology of rats pancreas which are given
C.calothyrsus leaf in the diets during pregnancy and
lactation.

Il. RESEARCHMETHODS

Materials

This research was carried out experimentally with a
Completely Randomized Design (CRD). This experiment
used adult female rats (Rattus norvegicus), 3 months old
and body weight of 180-200 grams. Female rats were
acclimatized in the laboratory, they were given commercial
feed for one week and drinking water ad libitum. The estrus
cycle was determined by observing the vaginal smear with
Giemsa dyes, according to the procedure of Brancroft and
Steven [6]. Vaginal smear samples were taken every
morning. The estrus-determined female rats were put
together in the same cage overnight with the male to be
mated. If the vaginal plug is found in the next morning, the
next day was declared as the first day of pregnancy [7].

Red calliandra (Calliandra calothyrsus) leaf samples
were picked along the Mekarsari street, Baturiti area,
Tabanan District, Bali Province, Indonesia. The samples
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were dried, blended and sifted into flour. The commercial
standart feed for pigs was CP 551 (PT Charoen Pokphand
Indonesia) which was mashed then mixed with the C.
calothyrsus leaf flour according to the dose levels of the
treatment.

The administration of C. calothyrsus leaf flour in this
study consisted of four levels. The percentage of C.
calothyrsus leaf flour in the diets was calculated as
substitute for the commercial standart feed and carboxy
metyl cellulose (CMC). CMC, a binder, was added 2% of
total amount of the diets. Mixing feed was done by a mixer
and a pelleting machine. The pellets were dried with a
freeze dryer, then wrapped in plastic bags and stored in the
refrigerator to keep the tannins content.

TABLE 1.
Calliandra calothyrsus LEVEL EQUIVALENT TO
CONDENSED TANNIN CONTENT IN THE DIETS
Equivalent to
condensed tannin

Level C. calothyrsus

leaf flour (%) (3/100)
A 0% (control) 0
B 10% 0.743
C 17.5% 1.30
D 25% 1.858
Treatments

Twenty-four acclimatized female rats were randomly
divided into four groups i.e. control group (without
administration of C. calothyrsus leaf flour, only commercial
standart feed was given) and three treatment groups which
levels of C. calothyrsus leaf flour were 10, 17.5 and 25% in
the diets, respectively. The pregnant rats were caged
individually, the cage was cleaned regularly every four
days. During the treatment, the diets were given based on
the level treatments and according to the daily consumption
needs of rat during pregnancy and lactation (20-30
grams/rats/day) every day at 17.00 of local times. The
treatment started from the first day of pregnancy until the
young rats were weaned at the age of 21 days.

Pancreatic Histological Structure

At the end of the treatments, the mother were sacrificed
by an intramuscularly ketamine injection on the hamstrings,
the animal then was dissected. The pancreas orgam was
cleaned with 0.9% NaCl solution and dried with tissue
paper. The organ were stored in a Neutral Buffer Formalin,
a fixative solution. Pancreatic histological preparations was
carried out by the paraffin method and stained with
Hematoxylin and Eosin (HE) staining method. Histological
examination of the pancreas used an electric microscope
with a magnification of 400 times. Histological slides were
observed by using Optilab Viewer and Image Raster
Software (Micronos version 2015). The qualitative data
were analyzed descriptively.

I1l. RESULTS AND DISCUSSION

Plants naturally contain antinutrient compounds
including those that have been widely studied as tannins.
Apart from being an antinutrient compound, tannins are
also known as a useful antioxidant compounds. Its role as
an antinutrient or antioxidant is influenced by its presence
in the food and by physiological conditions in the body.
Tannins are compound of polyphenols which can form
complexes with insoluble proteins [8].

The pancreatic gland is located across the back of the
stomach from the duodenum to the spleen. This organ is
divided into two parts, the exocrine part which produces
digestive enzymes and endocrine parts that produce several
hormones. The pancreas consists of two main types of
tissue, (a) the acini, which secrete digestive enzymes, and
(b) the island of Langerhans, which secretes insulin and
glucagon hormones. According to Sloane [9], the exocrine
part of the pancreas functions as the pancreatic acinar cell,
producing pancreatic fluid secreted through the pancreatic
duct into the small intestine. Exocrine pancreatic function is
related with the biosynthesis and secretion of digestive
enzymes, while endocrine function is related to hormone
secretion related to carbohydrate metabolism.

The  pancreatic  histological  preparation by
Hematoxylin-Eosin (HE) staining showed that the cells of
the acini gland producing digestive enzymes were darker
than the islands of Langerhans that produce hormones.
Observations on pancreatic histology showed that the
higher the level of C. calothyrsus leaf flour in the diets,
qualitatively showed the decrease in the amount of acini
tissue compared to the control. In addition, more connective
tissues were found in the pancreas with higher levels of C.
calothyrsus leaf flour compared to control (Figure 1).

The results of this study were in line with previous
research, that decrease in the normal tissue density and
increase in the area of connective tissue in the pancreas
showed low pancreatic capacity due to the low relative
activity of digestive enzymes (amylases and lipases) in
native chickens compared to broiler chickens at 1, 7, 14 and
21 days after hatching [10].

Antinutrient substances in the form of tannins contained
in C. calothyrsus leaf, with the main ability to bind
proteins, caused the protein can not be digested. In many in
vivo studies, protein digestibility is greatly reduced if the
feed contains tannins [4]. The action of tannin is not only
on feed protein but also on enzymes on the intestinal wall
and protein in the saliva [5]. This would cause the pancreas
worked harder because it increases the secretion of the
protease enzyme to degrade tannin-protein complexes.

Anatomically, the structure of the pancreas would
become hyperplasia and hypertrophy due to the enzymes
oversecretion. In addition, the very strong binding of
tannin-protein may cause proteins were not digested in the
digestive tract and were defecated with feces, thereby
reduced protein intake to the body. The main effect of
tannin as a trypsin inhibitors is the excessive zymogen
secretion of the pancreas, causing pancreatic hypertrophy
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and hyperplasia which is seen from an increase pancreatic
weight.

Consumption of ingredients that contain toxic
substances which affect the pancreas for a long time, as
well as lack of protein in long term, was thought to be the
cause of the Malnutrition Related Diabetes Melitus
(MRDM). MRDM manifested in the blood sugar levels of
white rat which reflected to the pancreatic organs damage
[11]. Pancreatic damage are usually include both the
exocrine and the endocrine parts of the pancreas. Pancreatic

3
zymogen and RNA content will decrease because of severe
damage to the histological structure of the pancreas i.e.
irregular or incomplete forms of the acini, damage of
epithelial cells (epithelium shrinking with unclear cell
boundaries), fibrosis, fatty and calcified tissues [12].
Fibrosis is the formation of excess connective tissue in an
organ or various tissue. The combination of tannin with
protein caused resistance to proteolytic enzymes so that it
can interfere with the work and function of the pancreas as
a gland that synthesizes digestive enzymes.

Figure 1. Histological structure of female rat exocrine (acini) pancreas.
Treatment groups of control (A), 7.5% C. calothyrsus (B), 10% C. calothyrsus (C), and 25% C. calothyrsus (D) leaf flour
level in the diet; (a) acini pancreas tissue, (b). enlarged of acini (darker lumen, oversecretion).

I. CONCLUSION

The higher the level of C. calothyrsus leaf flour in the
diets which was consumed during pregnancy and lactation,
showed the decrease in the amount of pancreactic acini
tissue (reduced the tissue density) but more connective
tissues were found qualitatively in the histology of female
rat pancreas.
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