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Studies on Cytology of Glandular Trichomes on Leaves of Isodon
lophanthoides var. lophanthoides
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Abstract: In order to identify the original plants of traditional Chinese medicine Xihuangcao, the development of
glandular trichomes on the leaves of Isodon lophanthoides var. lophanthoides was observed under light and
electron microscopes. The results showed that there were two types of glandular trichomes, capitate and peltate
glandular trichomes. The capitate glandular trichome was colorless and transparent, composed of one basal cell,
one stalk cell and a head with one or two secretory cells, while the peltate glandular trhichome was red, composed
of one or two basal cells, one stalk cell and a head with 4-8 secretory cells. The glandular trichomes were formed
by second successive periclinal divisions of the initial cell, and because of the different meristematic state of stalk
cell and apical cells, they developed into two types, capitate and peltate. The ultrastructural structure of glandular
trichomes showed that plastid, golgi and the endoplasmic reticulum (RER) were the main secretory and transport
organelles. When the peltate glandular trichomes matured, the subcuticular spaces were full of secretions. The
characters of secretions might determine glandular trichomes color of I. lophanthoides var. lophanthoides.
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Fig. 1 Two glandular trichomes of Isodon lophanthoides var. lophanthoides under anatomical microscope. A: Red glandular trichomes (arrows) on leaf; B: Red

(arrows) and colorless (arrowhead) glandular trichomes on calyx. Bars=200 xm
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Fig. 2 Glandular trichomes of Isodon lophanthoides var. lophanthoides under SEM. A: Peltate (arrow) and capitate glandular trichome (arrowhead) on leaf; B:

Capitate glandular trichome with 2 secretory cells; C: Capitate glandular trichome with 1 secretory cell; D: Peltate glandular trichome with 4 secretory cells.

Bars: A=50 um; B-D=10 um
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Fig. 3 Glandular trichomes structure of Isodon lophanthoides var. lophanthoides under TEM. N: Nucleus; CW: Cell wall; V: Vacuole; Sc: Stalk cell; Bc: Basic
cell; Dc: Disc cell; C: Cuticular. A: Initial cell (Ic); B: Glandular trichomes at 2-cells stage; C: Capitate glandular trichomes at 3-cell stage, showing square stalk
cell (Sc); D: Peltate glandular trichomes at 3-cell stage, showing flat stalk cell (Sc); E: Capitate glandular trichomes at secretory stage, showing disc cells is rich
in plastids (white arrow), the subcuticular space (SCS) is formatting (black arrow); F: Peltate glandular trichome with 8 secretory disc cells (Dc); G: Peltate
glandular trichome at late secretory stage, showing subcuticular space (SCS) is full of secretion, and the degraded secretory cells (arrow); H: Ultrastructure of a
peltate glandular trichome at secretory stage, the secretory cells contain abundant rough endoplasmic reticulum (RER), mitochondria (M) and Golgi (G); I:
Ultrastructure of a peltate glandular trichome at secretory stage, a large number of secretory vesicles (arrow) carrying the osmiophilic material beside the cell
membrane; J: Peltate glandular trichome at secretory stage, showing secretory substances in the subcuticular space (SCS). Bars: A=1 um; B-E=2 um; F=

5 um; G=7 um; H=200 nm; 1=100 nm; J=500 nm
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