] £ Pl #ef ik 4, 155 163, 1987 155

MRS ALIR R € 7V B ORI (11)
— b FERRG T b OMRBEFER L S OIS EFEMBTC & B AT R —

B Oook#EY E ONEY RE EEY &£+ RARY BN Y
BE F0 AR HEY NEHEEY Es By B EHE

D8 IEFERAFNERF M RERRELMN, 2 ILER R EHE R TR £ R R ER M
TBUEMEMAZREERRBYRE, "EINEMERKEESTEIYHE
8 W ERHEER RN B R R

Studies on “Pi Xu Zheng”-like morbid state in rats. II.
Histochemical and electron microscopic studies on rats after
repeated administration of a senna extract
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Abstract

In the course of studies on a physically collapsed animal caused by long-lasting diarrhea
as a model of “Pi Xu Zheng” syndrome in Chinese medicine, histochemical and electron-
microscopic investigations were carried out after repeated administration of a senna extract
to rats. Compared to the control group, some histological changes were observed in the
administered group as described below : 1) Alkaline phosphatase activity increased in both
brush borders of proximal tubular epithelia and absorptive cells of the small intestine. 2)
Acid phosphatase activity increased in absorptive cells of the small intestine. 3) The content
of simple lipids, lipoids and glycogen decreased in hepatic cells, and that of glycogen de-
creased in skeletal muscles. 4) The content of mucous proteins decreased in glomerular
basement membranes, brush borders of renal tubules and goblet cells on the upper part of
crypts of the large intestine, but increased in goblet cells with an increase in number on the
basal part of the crypts. 5) The content of DNA decreased in hepatic cells, but increased in
renal tubules. 6) The content of RNA increased in epithelia of the large intestine. 7) In the
electromicroscopic studies, a basal part of crypts of the large intestine consisted of increased
goblet cells with numerous mucous granules and a depressed nucleus. In hepatic cells,
increased residual bodies, expanded mitochondria, partly with a rod shaped protrusion,
decreased lipid drips and glycogen granules were disclosed. These resultes indicate that the
functions of absorptive cells in the small intestine, goblet cells in the large intestine and
proximal tubular epithelia are stimulated, while the function of hepatic cells is suppressed.
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AH-2 - Spot-photometer
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Fig. 1 Intubation feeding of a water extract of senna (50%).
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Table 1T Histochemical analysis in the control and administered groups with a spot-photometer.
Optical intensity
Staining methods Localization in organs Control Administered
group group
Reaction of alkaline Brush border of proximal tubular epithelia 5.19+0.16 6.53+0.42*
phosphatase Brush border of small intestinal absorptive cells 5.99+0.23 13.01+1.20***
Reaction of acid Epithelia of proximal convoluted tubules 6.34+0.18 6.58+0.28
phosphatase Absorptive cells of small intestine 0.66+0.01 1.08+0.09**
Hepatic cells 9.05+0.09 5.58+0.28***
Sudan black B Absorptive cells of small intestinal villi 13.21+0.91 18.51+0.81**
Basal striations of renal tubular epithelia 11.31+0.36 18.68+0.74***
Glycogen in hepatic cells 8.36+0.10 7.66+0.010**
Glycogen in striated muscles 1.97+0.01 1.74+£0.02***
Glycogen in cardiac muscles 1.67+0.01 1.63+0.01
Mucous protein of glomerular basement membrane 6.30+0.05 5.98+0.04*
PAS reaction Mucous protein of brush border of renal tubular epithelia 6.27+0.07 5.97+0.04**
Mucous protein of goblet cells on the surfase
of the crypts of the large intestine 3.54£0.09 2.93+£0.09**
Mucous protein of goblet cells on the bottom
of the crypts of the large intestine 1.79%£0.02 1.92+0.01*
DNA in hepatic cells 3.86+0.0003 3.80+0.0001%**
Feulgen’s reaction DNA in proximal tubular epithelia 3.32+0.0003 3.37+0.0006*
DNA in crypt epithelia of the large intestine 6.14+0.01 6.11+£0.001
RNA in hepatic cells 5.46+0.0003 5.53+0.002
RNA in renal tubular epithelia 5.30£0.003 5.291+0.001
Methyl green - pyronin RNA in epithelia on the surface
of the crypts of the large intestine 3.7120.07 3.44+0.04*
RNA in epithelia on the bottom
of the crypts of the large intestine 2.62+0.02 2.47+0.04**

Annotation | MData optical intensity, mean+SE., @ *, : p<0.05, *; :p<001, ™**; :p<0.001.
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Fig. 2 Reaction of alkaline phosphatase . posi-

tive on brush borders of proximal tubular epith-
elia (above) and absorptive cells of the small
intestine (below) in the control (A, C) and ad-
ministered (B, D) groups.

Fig. 3 Reaction of acid phosphatase (above) :

positive on absorptive cells of the small intes-
tine. Reaction of Sudan black B (below): simple
lipid and lipoid (arrow) in hepatic cells in the
control (A, C) and administered (B, D) groups.
N ! nucleus of hepatic cell, S : sinusoid.
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Fig. 4 Reaction of Sudan black B : positive on
absorptive cells of small intestinal villi (above)
and basal striations (arrow) of renal tubules
(below) in the control (A, C) and administered
(B, D) groups.

N : nucleus, Inset . Magnification of a part
Fig. 4-B showing strongly positive (arrow) in
perinuclear area (N).

Fig. 5 PAS reaction : positive in hepatic cells
(above) and striated muscle (below) in the con-
trol (A, C) and administered (B, D) groups,
CV : central vein, N : nucleus of hepatic cells,
S sinusoid.
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Fig. 6 PAS reaction : positive on glomerular
basement membranes and brush borders of
renal tubules (above) and goblet cells of the
large intestine (below) in the control (A, C) and
administered (B, D) groups.

Fig. 7 Feulgen’s reaction . positive in nuclei of
hepatic cells (above) and renal tubular epithelia
(below) in the control (A, C) and administered
(B, D) groups.

100um

Fig. 8 Staining of methy! green * pyronin . posi-
tive in epithelia of the large intestine of the
control (A) and administered (B) groups.
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HE(2EmML Tz (p<0.05, Table I, Fig. 7-
C, D)o —F, KiBHEERE, LE Mo DNA
BIIRSHIGBEOMICEEEZEIZO LN L
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Fig. 9 Electron micrograph of the colon in the
control (A, B) and administered (C, D) groups.
A. Mucous granules (MG) and well developed
Golgi complexes are observed in the cyto-

plasm of goblet cells on a basal part of a

crypt.

B. Absorptive cells locating on an upper part
of a crypt.

C. Multiple mucous granules are packed in
the cytoplasm with depressed nucleus (N)
on a basal part of a crypt.

D. Columnar absorptive cells on an upper
part of a crypt.

(2) RNADBIERRE A F N7 —v - Eua=
ikt 5 RNA B3 FMIENE L OB RMEE LK
MBI TIE, o FREBFLNBELOBICEEE
WRD LN o1z, —F, KBHEDERENEER
BLUBEESICBITS P Mao RNA Bi, &5
HTRMEBEELINE2FRECRIL T <
0.05, p<0.01, Table I, Fig. 8-A, B).
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B 7 o 2 BAEMRDEAE L T\ ie, & DI
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IEHER N, LIFLIEEBAEE2 L Tw (Fig 9-
A, C)o BBEDHBERIZIZ, REL 72 AR & BRI
LEMESA LN, R L 2R EE LSS

Fig. 10 FElectron micrograph of hepatic cells in
the control (A) and administered (B) groups.

B ! bile canaliculi, J : junctional complex,

N  nucleus of hepatic cell.

A. Well developed rough endoplasmic
reticulum (ER), numerous mitochondria
(M)p, glycogen granules (G) and lipid
drips (L) are observed.

B. Fine structure of these cells shows that
mitochondria are expanded, and gly-
cogen granules and lipid granules de-
creased in the administered group com-
pared to the control group.

Inset . A mitochondrion showing a rod-

shaped protrusion (arrow) originated
from mitochondrial outer membrane.

3h%, BED L DI AT R A7 <, i
AFEH-> T THBEE DRI EOED - 12,
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