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Structure and function of the secretory ducts in Panax ginseng C.A. Mayer
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ABSTRACT

Tte distribution of the secretory ducts, fine structures of the secretory epithelizl cells, and
the ingredients of the metaplasmic inclusions were studied at light and electron microscopical
levels in seeds, stems, leaves, and rcots of ginseng.

The secretory ducts occurred in the hypocotyl of the embryo, in the cortex of the roots,
and also both inside and outside of each vascular bundle in the stems znd leaves. Especially,
it is considered that the circular layers of the secretory ducts in roots may represent their
ages. The epithelial cell has well developed nucleolus, mitochondria and smooth endoplasmic
reticulum.

Sudanophyl and osmiophilic inclusions were found in the epithelial cytoplasm and duct
lumen. But these inclusions were not observed when extracted with pyridin or alcokol. In
contrast to the lumen with red color, the epithelial cells were blue in color as stained with
nile blue, suggesting that the former inclusions are neutral lipid while the latter are acidic
lipid.

The electron density of the cell inclusions was quite high as fixed with osmium tetroxide,
indicating that most of these secretory materials seem to be unsaturated lipid.

Therefore, since ginseng secretory ducts are closely associated with tke lipid metabolism, it
should be called lipid canal or lipid duct.
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fine structure of the mature resin canal cells of
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Explanation of the Figures

. 1. Photomicrograph of transverse section of

cortex in root, showing the three circular
layers of secretory ducts representing its age.
(X200)

. 2. Transverse section of stems, showing two
secretory ducts (arrows) inside and outside
of the vascular bundle. (X200)

. 3. Transverse section of leaves, showing two
secretory ducts (arrows) like Fig. 2. (X200)

. 4. Transverse section of the cortex in roots,

stained with sudan I, shows that all epith-

elial celis are filled with the secretory drop-
lumen(DL)

large secretory materials. (X400)

iets. And also duct contains a

5. secretory materials show red color in the
duct lumen and blue color in the epithelial
cells when stained with nile blue.(X400)

. 6. Two secretory ducts at the level of fusion,
showing the sudanophilic materials in the
epithelial cells (E). (X400)

. 7. Electron-micrograph of secretory epithelial

cells, showing nucleus(N), mitochondria(M),

Fig

Fig

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

vacuoles(V), duct lumen(DL). (X11,700)

. 8. Well-developed rough ER (RER) and ves-
icles were observed in the epithelial cells
fixed in potassium permanganate alone. Note
the lipid droplet having high electron density
in upper region. (X15,000)

. 9. Portion of the chromoplast(CP) containing
osmiophilic granules, and rough endoplasmic
reticulum in the epithelial cell. (X15,000)

10. The osmiophilic droplets in the epithelial
cells protrude into the vacuoles. (X12,000)

11. Epithelial cells, showing their various pr-
ocesses of the vacuole formations. (X13,200)

12. Photomicrograph of the mitochondria and
dictyosome, representing their activity for the
ATPase. (X17,100)

13.

positive reaction

Cristae of mitochondria show the highly
when glutaraldehyde-fixed
tissue are incubated in medium containing
ATP and Mg?**, (X38,100)

14.

showing the secretory droplets throughout the

Osmium tetroxide-fixed epithelial cells,

peripheral cytoplasm. (X8,000)

15. Both secretory droplets in the epithelial
cells and secretory materials(SM) in the duct
lumen are frequently present together.(X8,
000)
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