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Introduction
ZEISS Primostar 3 is your robust compact microscope for digital teaching and routine lab work.  
You can choose the best configuration for your tasks at hand from a number of pre-defined 
packages. Contrasting techniques, suitable objective lenses and ports for microscopic documentation 
are as you wish. The microscopes provide high resolution, infinity-corrected objectives for all 
important transmitted-light techniques, such as brightfield, darkfield, simple polarization, fluorescence 
and phase contrast microscopy.
 
The sample slide kit (ZEISS order number: 474032-9040-000) contains 5 slides, with examples 
from biological and medical applications, demonstrating contrasting techniques best suited for the 
application:

CZ01/05  Corylus avellana, hazel, male flower t.s.
CZ02/05   Convallaria majalis, lily-of-the-valley, t.s. of rhizome with vascular bundles, staining for 

fluorescence with acridinorange
CZ03/05   Taste buds, t.s. of papillae foliatae in tongue of rabbit, sec. unstained
CZ04/05  Rana, frog, small intestine t.s., showing villi
CZ05/05  Embryo of mouse, sagittal l.s. of entire specimen, showing all organs in situ

Slides and descriptions were kindly made available by JOHANNES LIEDER GmbH & Co. KG, 
D-71607 Ludwigsburg / Germany, Solitudeallee 59, P.O.Box 724,  
Tel: + 49 7141 921919; Fax: + 49 7141 902707; www.Lieder.de; E-Mail: Lieder@Lieder.de 
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CZ01/05 Corylus avellana, hazel, male flower t.s.

Common hazel leaves and nuts (https://en.wikipedia.org/wiki/Corylus_avellana)

Corylus avellana in brightfield, magnification: 4×, 10×, 40×

Staining Fuchsin-Chrysoidin-Astral Blue according to Etzold

Recommended contrasting technique / equipment Transmitted light brightfield

Appearance Lignified cell-walls are red, cutinized cell-walls yellow to orange, non-lignified  
cell-walls are blue. The cytoplasm is light red, nuclei are red to blue.

Recommended Primostar 3 package Package 415501-0001-000: Primostar 3 Fixed-Köhler
Package 415501-0011-000: Primostar 3 Fixed-Köhler with camera port
Package 415501-0041-000: Primostar 3 Full-Köhler with camera port

Corylus avellana, the common hazel, belongs to the birch 
family (Betulaceae). The 3 – 7 m high thermophilic shrub grows 
in hedges, on mountain slopes, wood edges, in gardens, and 
parks. It is monoecious with unisexual flowers. Large numbers 
of male flowers constitute 4 – 8 cm long, wind-pollinated catkins 
that dust on warm days of early spring before the leaves unfold.

Each male flower (1) has four forked anthers (2) that are 
attached to a bract. Inside the anthers large quantities of 
pollen are present. Female flowers (3) are very small and largely 
concealed in the buds with only the bright red 1 – 3 mm long 
styles (4) visible.
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CZ02/05  Convallaria majalis, lily-of-the-valley, t.s. of rhizome with 
vascular bundle

Lily of the valley  
(https://en.wikipedia.org/wiki/Lily_of_the_valley)

Staining Acridinorange (Acridinorange is used to stain DNA and RNA as well as acidic organelles. 
It is able to penetrate cell membranes.)

Recommended contrasting technique / equipment Brightfield, Fluorescence

Appearance

Recommended Primostar 3 package Package 415500-0041-000 Primostar 3 Full-Köhler with intermediate Fluorescence tube 
(415501-0022-000) for FITC stained specimen

it is highly poisonous if consumed by 
humans or domestic animals. Convallaria 
majalis is an herbaceous perennial plant 
that often forms extensive colonies by 
spreading underground stems called 
rhizomes. New upright shoots are formed 
at the ends of stolons; the new leafy 
shoots still remain connected to the other 
shoots underground. The stems grow to 
15 – 30 cm tall, with one or two leaves 
10 – 25 cm (4 – 10 in) long; flowering 
stems have two leaves and a raceme of 
five to fifteen flowers on the stem apex.

The flowers have six white tepals (rarely 
pink), fused at the base to form a bell-
shape, 5 – 10 mm diameter, and sweetly 
scented. Plants are self-sterile, and 
colonies consisting of a single clone do 
not set seed.

Fig. A: Sprouts and rhizomes of numerous 
monocot plants contain vascular bundles 
in which the phloem (1) lies on the inside 
and is surrounded by a ring of xylem (2).

Fig. B: The cortex (3) is separated from 
the central cylinder by the endodermis 
(4), which consists of one to three Layers 
of cells whose innermost tangential walls 
show extensive thickening that spreads 
onto the radial walls. This gives the 
endodermis cells a U-shaped appearance. 
A number of concentric vascular bundles 
(5) run through the length of the 
parenchymatic central cylinder. Most of 
those located near the endodermis (6) are 
not fully differentiated. Unlike a normal 
shoot, a rhizome does not need to bend, 
which enables the vascular bundles 
(which also serve as supporting elements) 
to be located in the centre.

Lily of the valley, Convallaria majalis is a 
woodland flowering plant with sweetly 
scented, pendent, bell-shaped white 
flowers borne in sprays in spring. Due to 
its dense content of cardiac glycosides, 

Convallaria in brightfield, magnification: 10× Convallaria in brightfield, magnification: 40× Convallaria in fluorescence contrast, magnification: 10×
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CZ03/05  Taste buds, t.s. of papillae foliatae in tongue of rabbit,  
sec. unstained

Staining Unstained

Recommended contrasting technique / equipment Transmitted light phase contrast

Recommended Primostar 3 package Package 415501-0021-000: Primostar 3 Full-Köhler with phase contrast
Package 415501-0031-000: Primostar 3 Full-Köhler with phase contrast and turret condenser

The tongue is an organ for tactile discrimination, transport 
and taste of what is taken into the mouth. Longitudinally, 
transversally and vertically arranged interlacing muscle fibres 
give the tongue a maximum mobility and physical control.

• Fungiform papillae (5) are interspersed in relatively small 
numbers between the filiform ones. The epithelium of their 
lateral walls contains few taste buds. Fungiform papillae are 
more numerous in youth than in old age.

• Circumvallate papillae (7) are arranged in a V-shaped row 
with its apex pointing posteriorly. The row separates the 
anterior two thirds of the tongue from the posterior third. 
The cylinder-shaped papilla is surrounded by a trench and a 
wall. Numerous taste buds are found in the epithelium of the 
trench sides.

• Foliate papillae (8) are numerous along the sides of the 
tongue. The epithelium of their trenches contains lots of  
taste buds.

In all taste bud containing papillae, ducts of serous rinsing 
glands (9) open into the bottom of the trenches.

Taste buds (6) lie embedded in the mucous membrane. About 
20 spindle-shaped transitional cells (10) as well as some basal 
cells (11) are arranged in a shell-like manner to form the taste 
pore (12). Inside the pore are the taste receptors (13), the 
stimuli receiving parts of the taste receptor cells (14), which 
are secondary sense cells. The base of a taste receptor cell is 
surrounded by a network of terminal branches of the taste 
nerve (15). Taste buds are able to multiply by division. They have 
an average life-span of 10 days and are frequently replaced, 
especially after the tongue was scalded by hot food.

Its mucous epithelium (1) is interlocked (3) with the connective 
tissue (2) below and therefore immovable. The dorsal surface of 
the tongue contains numerous different lingual papillae:
• The filiform papillae (4), quite evenly distributed over the 

anterior two thirds of the tongue, are used for transportation 
of food and sense of touch (they contain free nerve 
terminations). In cats, they are heavily cornified and used in 
the cleaning of the animal’s fur.

Muscle tissue in brightfield and phase contrast, magnification: 40× Taste buds in phase contrast, magnification: 40×
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CZ04/05  Rana, frog, small intestine t.s., showing villi

Staining Azan

Recommended contrasting technique / equipment Transmitted light brightfield

Appearance Azan staining is a standard staining method used in histology. Nuclei are stained bright red, 
collagen, basement membrane and mucin are stained blue, muscle and red blood cells are 
stained orange to red.

Recommended Primostar 3 package Package 415501-0001-000: Primostar 3 Fixed-Köhler
Package 415501-0011-000: Primostar 3 Fixed-Köhler with camera port
Package 415501-0041-000: Primostar 3 Full-Köhler with camera port

Rana is a genus of frogs commonly known as the Holarctic true 
frogs, pond frogs or brown frogs.

The intestine has a structure specialized on digestion and 
absorption. Circular or oblique folds that are covered with villi 
protrude into the intestinal lumen. Alternating contractions of 
the marginal layer of smooth longitudinal and circular muscles 
cause the peristaltic movement which mixes the chyme and 
moves it forward. The connective tissue in the submucosa 
contains duodenal or Brunner’s glands which are characteristic 
of the upper part of the duodenum and produce a mucus-rich 
alkaline secretion.

The intestine has a characteristic mucous epithelium, which 
contains goblet cells and striated resorbing cells covered with 
microvilli. Both cell-types are short-lived, and are successively 
replaced by cells developing mitotically in the crypts. So every 
day about 250 g of epithelial cells in humans are shed from 
the intestine and subsequently excreted. Villi and microvilli 
substantially enlarge the surface of the small intestine (30-fold 
and 600-fold) and provide very efficient absorption of nutrients. 
Absorbed amino acids and simple sugars taken up by the villi 
are collected into the blood stream via capillaries. Absorbed 
lipoproteins composed of triglycerides, cholesterol and 
amphipathic proteins are gathered by lymph capillaries and then 
transported to the rest of the body through the lymph fluid.

The small intestine is suspended in the dorsal wall of the 
abdominal cavity by mesenteries containing blood and lymphatic 
vessels as well as nerves supplying the intestine. The small 
intestine is the location of the final digestion. Digestive juices 
(bile, pancreatic juices) enzymatically break down carbohydrates 
to monosaccharides, proteins to amino acids, and fats to 
glycerin and fatty acids. These digestive products are absorbed 
by the intestinal wall.

Rana (https://en.wikipedia.org/wiki/Rana_(genus))

Rana duodenum in brightfield, magnification: 4×, 10×, 40×
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CZ05/05  Embryo of mouse, sagittal l.s. of entire specimen, 
showing all organs in situ

Staining Azan

Recommended contrasting technique / equipment Transmitted light brightfield

Appearance Azan staining is a standard staining method used in histology. Nuclei are stained bright red, 
collagen, basement membrane and mucin are stained blue, muscle and red blood cells are 
stained orange to red.

Recommended Primostar 3 package Package 415501-0001-000: Primostar 3 Fixed-Köhler
Package 415501-0011-000: Primostar 3 Fixed-Köhler with camera port
Package 415501-0041-000: Primostar 3 Full-Köhler with camera port

This section through the embryo of a mouse allows for a more 
or less complete survey over mammalian anatomy.

The mouth shows primordial hair bulbs in the lips, the external 
nares, primordia of teeth in the upper and lower jaw as well as 
tongue primordium. Above the molars, the nasal cavity can be 
seen.

The prominent central nervous system is subdivided into the big 
hemisphere of the telencephalon, the bulging mesencephalon 
behind the small diencephalon, the protruding metencephalon, 
and the medulla oblongata. Attached to it is the spinal cord 
whose vertebrae, separated by intervertebral discs, are easily 
spotted.

Located within the pericardium is the typically shaped ventricle 
of the heart continuing into the aorta and the auricle filed 
with blood. In the pulmonary cavity, three sections of small 
pulmonary lobes (the lungs are not yet inflated) are seen.  
It is separated from the abdominal cavity by the diaphragm. 
Noticeable are the prominent liver, sections of the stomach, 
intestinal loops, the kidney with the small adrenal gland and, 
further caudad, a gonad.Embryo of mouse, sagittal l.s. of entire specimen

Mouse cartilage in brightfield, magnification: 4× Mouse hair follicle in brightfield, magnification: 10×



Carl Zeiss Microscopy GmbH 
07745 Jena, Germany  
microscopy@zeiss.com  
www.zeiss.com/primostar
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http://facebook.com/zeissmicroscopy
http://flickr.com/zeissmicro
http://twitter.com/zeiss_micro
http://youtube.com/zeissmicroscopy

