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Pathological changes in rats by repeated administration of a senna extract

Yong-Hua Ma® Jia-Nan YIE® Masao HATTORI® Shuji KANEKO? Yasuyuki NOMURAY
Kunihiko WAKAKI® Yoichi KURASHIGE? Isamu HORIKOSHI® and Tsuneo NAMBA*®

® Department of Development for Natural Drug Resources, Research Institute for Wakan- Yaku
(Oriental Medicine), Toyama Medical and Pharmaceutical University
Y Department of Pharmacology, Research Institute for Wakan- Yaku,
Toyama Medical and Pharmaceutical University
9 Department of Pathology, Faculty of Medicine, Toyama Medical and Pharmaceutical University
D Department of Hospital Pharmacy, Toyama Medical and Pharmaceutical University

(Received September 1, 1987. Accepted October 23, 1987.)
Abstract

For the purpose of studying a physically collapsed animal caused by long-lasting diarr-
hoea as a model of a “Pi Xu Zheng” syndrome in traditional Chinese medicine, an aqueous
extract of senna was administered to male rats by intubation feeding (2.0 ml/2 times/day for
7 days and then 3.0 ml/2 times/day from 8th day to 30th day). In the administered group
decrease in body weight and increases in body temperature and fecal volume were observed
with statistical significance compared with the control group. The relative weights of or-
gans to the body weight decreased in the liver and stomach, and increased in the urogenital
organs, brain and adrenal gland (» <0.02~0.01). The decrease of body weight seems to be
due to decreases of fat volume and liver weight. In addition, the rats lay one upon another
and were at rest. They showed weak responses in defense and resistance. Their hair fell
out in a disorderly manner, their perineal regions became inflamed and both the anus and
penis were prolapsed. The numbers of RBC and WBC decreased and A/G value increased
significantly (p<0.02, 0.01, 0.05, respectively). As histological changes in the administered
group, erosive colitis, mucosal thickening with bifid gland and increased goblet cells were
observed in the large intestine, regeneration of tubular epithelia in the kidney, increase of bi-
nucleated cells in the liver and thickening of cortex, especially zona fasciculata and reticular-
is, in the adrenal gland.

Key words animal model, diarrhoea, erosive colitis, morphopharmacology, “Pi Xu
Zheng,” senna, water extract, weak
Abbreviations W.E.S., water extarct of senna, - > +K&EH| ; “Pi Xu Zheng,” ML
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> Fi3z= AR Cassia angustifolia VAHL (F
VAN — - ) F 203 Cassia acutifolia
DELILE ( Leguminosae) (7 L ¥4 > F ) 7 -t F)
DAERERLZLHTH) D —REICEA I N
LETETHL." 2D TR & L Tid senno-
side-A,-B,-C-D 78 & & 110" 2 U6 130 N MR B
&Y, ENETEME® L D rheinanthrone 12728
WmaN, EFEAPFRERRITLZZEFEHLARZINTY
610_15)

e, FETIE, v Mk FKERIERKED
DB ET B Z L2k D EL BEERIYE
o TRRAL EHEEHEUTW2 ENBELS, 2
DG Ty 2 TR, =T VEM & R
LB 0 TidZe i EDRESF TSz Lal,
ZFDEBRTREMWNERB & CERED—ID A
ANLENT W5, WEEEL &SI RIL 72
FaBI b Tk, 22T, §0, EHET
ThefBar, SmEEET LT v b 24ERL, KE, %
NEE, KR, BEEBLIUCEEOEL, RENE
1b, MRAEILFERELS & RN E L &
ZATEREE X ERRET L 72,

e Bk

1, ERA%EY

lkg Dt >F (4> FED Cassia angustifolia
VAHL OV/NET, WiAREED L ATF) 1CHEHEKS5
1 &0z, 100C, 304 MMH, Eid, BEBHEL,
21nkE# (0.5g/ml) #1872, ZHOKER %
ACTERBEEL, ERiHLz

ey +KEROLE MY 7 2 (ODS-5,
4.6 mm i.d.x15cm, Nomura Chem. Co., Ltd.) 2

W.E.S.
3 ml/time/rat

W.E.S.
2 ml/time/ rat

EALOIM 7TV ENy 77— CHCN=80:
WHRABELBEME L THiTL 28R, ZoXk
BE#IH 1212 sennoside A 0.283 mg/ml, sennoside B
0.867 mg/ml ¥& N T\ 7z,

2, EEREM

Wistar RH#Z » F (KE140—150g) 21PL % £
BE120L, XMMEEEQ Doy 2 BEiCarlT, (BEE22+1°C,
IEEES0—60%, 128018/ 128D Y 4 7 LD
BEETHROBERER (ZH 7 K —r X, MM-
3) 2V, KIZEACERZEHATL 2.

3. ERFE

1) #5 BV o7F2HWC1H2ME, £2.0ml
OBETTHMZ v b REO®RSL, 20
#1820, £3.0ml OEAT23HB®REL 22,
NSRBI IIRBE AP ERICBRO®RS L2, ERER
0B BICERLMBKENRT 2B % -2 (Fig
e

2) EBRE

(e, EAE, Kil, EEO0E : @HL T
KEBFHOWERNICREL 22 OFKE : 1Ly >4&KE
FEHAIL 2, QEAER  EBHE 21TV, &HET
LHoEoREA), BERFEHLZ, OFK
2 : TERUMO - ET-tkig it (FA28, £ H#) %
HWILFRN25cmoE e Tl aMBlEL 72, Q%
B HEyr—COEBYHICH &R, r—PD
BASRESIZHRLBERLL,

QMRAEEE | HH b HKBRIOBSH], &FRE
#TEHEE L3 ~5#kicaiT CEREL 2, OF)
PE (B, T, ik 3k QF{EKkeE (1mrEd
OB ziz, 2MM—#Eic, 3L—Eico 3k @FD
K (TFRNL T3, 1%, 5T - THER
HENXOD IR OFFBRIE (BE 2 %Ak
3, HINTh LR, BENTIRTTHIK)
OEHME GEAZ L FOFIIEALOL, MEZTE
Y, EiEH O 3K @EOMIK (BE-E, KE,

2 times/day 2 times/day sacrifice
) i)
L<— 7 days | 23 days —————*J
| | | | | |
I | T i 1 1
0 10 20 30
1 (days)

rats (140~150g)

Fig. 1 Intubation feeding of a water extract of senna.
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YMED 38R QILPIEHORE: (%, SR, &
¥ 35k) @BERNKEE (EFE, KB HRY, &
FEPEIEIE, BAL, RERED SR,

(M EEHRE | EREHKES» S 0.7 ml 0
Mm% el RLHKK RBC), B MK

(WBC), m&3% (Hb), ~=+ 71 v+ (Ht),
/iR, FERALER, S EifLER, BBk, ) o

BRK, BER, #@kAmek, £mHE, A/G, Albumin,
a-globulin, a,-globulin, A-globulin, y-globulin
PREL,
WBBOMHE L EENE  EBR0BEIC4CHE
BETTy FOEIREZUIN, Bl 2, &EiEE
R L 72, FEA L 2R, EO I E OB E R
MK, BB ERIKRE, EE2ELL, F
72, HKEI00g %72 ) DEELHEREZ K2
(R eyEeE | QWERMEREE | TICHEENOE
s mNIENCEEL 2, QEBEANIER 8
=OREHLAKE, R BE BIB2ELIC4LX
4 X 2mm OMEEICL, 15%FHEEE LY v
THEE, 777 4 @M% 6 um DY 21ER L
~TrEXNr AT VIRE R LT, FEFEME
BT THEERENELLBREL 2. QRNBHENER
DRZE | KEME L SOTEIBICH 2 B HAIRIC
Bk ZATHBENRE» LIEBNREER T THE
& 10k 72 0 108 D5 ) P2 B L 722"
4, MEED t RE

(Vol. 4 No. 2 1987)

FIEL TB2T — & DEME & EHRFEE L KD,
FREICE DV NEBE - EBRR L OMICBITIEEE
FREL,

#® R

1, &

X FKRBEEIRS 3 Bigh L 5B THRERN
FIMEI S, £BEEEE L TEEMICIE p<0.001
DKBEBNFEZ»BD Lz (Fig. 2-A).

2, KR

#E7THBL VEREOWELRMEL 12, HEH
OEEIIHEEEL H#0.1~1.0CE <, p<0.05~
0.00lnEFEE=H»A LNz (Fig. 2-B).

3. #A&E

WRETIIASBRTERINI—ENBERLH -
7208, BEETII4HE» LBEAROELH»REDS
h7z, 4 BB TRIMEIEEENHI0%E, 17T8ET
13#950% 5, 268 B T3 #960% M T Bz T
$<0.01~0.0010FEEZ»BH b/ (Fig. 2-C),

4, %8

MREICILLIBRSEHOEEIIRS 2 Bikh 58
L7z, THE~24BHZ COMTREEHNERIZ
MERLD S, FEEFEDHLNL (p<0.05~
0.001), LA»L, 250 BUMEEZIZED LN L
-7 (Fig. 2-D),
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Fig. 2 Daily changes in body weight, body temperature, feed-consumption and fecal volume
between control (0—O) and administered (®-—@®) groups.
A. Change in body weight, B. Change in body temperature, C. Change in feed-consump-

tion, D. Change in fecal volume.
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Fig. 3 Daily changes in the state of administered group.
A.Movement ; N ! quick in movement, B : slow in movement, O | stand still.

B. State of residing ; § ! residing separately, & : close together, O . one above the other.

C. Hair condition ; N | glossy, # : medium, O : rough and muddy.

D. Defense to the capturing action , 8 . quick escape, & . slow escape, U ' no escape.

E. Resistance to an assault ; § ! bit the assauiter, & . moved a few steps, O . no resistance
at all.

F. Fecal condition ; §§ : normal feces, 2 ! soft feces, O : diarrhoeal feces.

G. Fecal trace around the anus ; § : clean, B : dry fecal trace, O . wet fecal trace.

H. Cutaneous condition around the anus ., —:red, - . inflammation, ---- ! pro-
lapsed anus, ---- . prolapsed penis.

5. REEDERZE

1) REnzft

Qe BHEBRTRERRBIBELLTTR
ER AN, THEHTIIO%EELERES L), B
EREIROIC L 2h T, $NUHEERE S &
- Two7: (Fig. 3-A). —7, SRELEBRGM
MERICE X[ Tz,

@B {ItkEE | #E5E, 7o FRIEEBL TR

%o TIRA Tz, REBETIIERHL 3 Biks
LT5% D HE N T TEAL, SHETIET T
FIELN G- THREL T2 (Fig. 3-B, 4-C).
—%, HEREIIEBRMAPMS L TERIZEN 2D
¥ - TIKA T W72 (Fig. 4-A),

@FNKE 58, 7 bOBRIEFICTT
NLTHLHPTh-120% B5 4 HiED L, BOW
LR ), 58 BHig TRREIE HELME
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Fig. 4 Residing and fecal condition in the con-
trol (above) and administered (below) groups.
A. Residing separately, B. Normal feces, C.
One above the other, D. Diarrhoeal feces.

e, HnBioTE (Fig 3-C, 4-C), #
E14B#%121310% 0 7 v PicEHRORE (1.0X
2.0~1.5X2.0cm?) »@H b, #E20HHZIZIE
BEDT » FEIZH0%IELZ, BELZT v b
HHBREIHBIC L > TLBHFEEL Lo 72, —
B, MRETREITIXL THELPTRELE

(Vol. 4 No. 2

1987)

OB S & IEPRIG #5581, v—20ELH
FaE, o M2 d CRICHT, HE2L5245
L, FichrdsDWRD, mOERL2, LarL, &
SETIIERIOBICLD LT5%ND T v b 3EHE
FHonTLHRITT, MEBOFHT v b DIRIZHEER
LT T, RHBL, HEFZLNLKIIELE
PG, B TABBICEHRSHES
NDIR I TR D <, BIEPL & % - 72 (Fig. 3-D,
E). —h, NREERNMPECHESL L B
BIRIGERL 72,

QHEDMER R EHOKIIRG 2 BHPLEL Y
CHD, 54 BHTIRIMBERESLSLEIZZ - 72
(Fig.3-F,4-D), —F, NEETCIEICEELR
Z%h o7 (Fig. 4-B),

OLEIE EOIRE | SHERT - 22k
EBiz&RE538%ss, MMBEEOEBIC R
EIAHUIRL 72, 156 HIETIE, THHHRE L %
N, BENEWEE»BEbN, BOKBICEEE L
PMRED L WEIFr A LN, /5 THHL»LH, &
RO L ELRRFTMmML THRL %0, 11~12HH
57w bOS0RIZEEEDEEH TR L - 23R
Bk, FEIrBELIES, 2:H8%ES» L3, BER
BOALC BERR, BERELL, TEL CHRILHR
L7ze 7 MIBITR, HE (5F—CE) 2@
LTI ITRESTIHRELEBEL L 52, 1D
Z MIEZELBEL 2 (Fig. 3-G, H), —H#, xt
BETIISETICREELZEAD L - 72,

@F LIBOBHAOEN EBORK A I3IREH
D0%NDT v F OFE LIBOFRVEIEREL ) BHE
12 > Tva7z (Table 1),

2) BROEE RS HTIIEETRRIZ, 7
MIFIWD b KERREL, BOREG2T -2 &
Z A, 50%D Ty b TEBLS () 2o 72,
RE12BE T, TXTHT v P TEBLI BT
20, BgERI I THBETH -2, —F, TR

BLTwiz, (Fig 4-A), TIHEBMIIEETH- 72,
Table I Shade of colour of eyes and ears in control and
administered groups on the last experimental day.
eyes ears
dark red red light red red light red pale

Control group

(n=9) 8 1 0 8 1 0
Administered

group 10 8 3 9 8 4

(n=21)

Annotation . Data — showing the heads of rats.
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Table II
A. Blood cell counts.

Blood and serological examinations.

Control group

Administered group

Red blood cells (X 10*/mm?)

White blood corpuscles { X 10¢/mm?)
Hemoglobin (g %)

Hematocrit (%)

Blood platelets (X 10*/mm?)
Neutrophile leucocytes (%)
Eosinophile leucocytes (%)
Lymphocytes (%)

Monocytes (%)

Reticulocyte (%)

126.88+

837.66x£16.65

1.288%
15.52+
46.73%

0.09
0.32
0.90
11.56
3.51
0.33
3.77
0.55
5.41

21.50%
0.33+
73.66%
4.50%
64.33%

939.00+26.
1.665+ 0.
16.54+ 0
49.47+
146.72£2
42.85+

52.28%

5

12***

.53
1.40*
3.29
3.02ttt

0.71%+ 0.17
2.92%**
0.46
1.73

4.28+
8.28+

o7** X

B. Cell counts of neutrophile leucocytes (%).

Control group

Administered group

Stab form leucocytes
Segmented leucocytes
2 segments
3 segments
4 segments

1.5+0.22
20.00£3.65
10.0£1.26
7.50%£1.52
1.83%£0.90

4
1
1

2.42+0.29*
0.42£2.98***
5.85+1.93*
7.001.26***
8.28+1.18***

C. Specific gravity of blood and graduated protein of serum (%).

Control group

Administered group

Specific gravity of blood
Albumin/Globulin
Albumin

a,-globulin

a,-globulin

B-globulin

y-globulin

1.0606+0.0003

2.39%0.07

70.43+0.67

12.61+2.64

15.45+2.08

1.42+0.93
0

1.

0605+0.0001
2.16%0.06*

68.75+0.74%

1
1

(

2.08£2.33
4.79+2.43
3.92£1.56
5.30)®

¥Data : mean*+S.E., *p <0.05, ** . p<0.02, *** : p<0.01, #:0.1<p<0.5.

#0bserved in one sample only.

3) mEAfLFaoksE | EEBRITH B i MRFHIR
BEEAT 1285, FOkERIE Table I icRL 72, K
M oFRnEkE, BnEkE, B L HtER, &5
BTIINBREELOEML, VU osBERIIREEL DB
HLTBN, Z2BEENE (p<0.05~0.01) 8
Bt (Table I1-A), EHMBk &4 EEEREID
BEBHTRMBEIVAERICEML (»<0.05~
0.001), FORUBEIMBEL ) PRESICHE
L Tw 72 (Table II-B), #{bZEMHRETIE, A/
CHIIEEHTIMNBRINATCRAIL (<
0.05), albumin iINFEE L N PRPHIL TS
P, HEERRS LN H -7 (Table II-C),

6. KBEE

1) BREE BHE5EROBBESR (0.06410.014)
IETEREE (0.04440.007) L DABREWD (p<
0.02), 8, KB, B, M =3, WK FETRKRT
REEEIRD LN -T2, —H, TR (k58

Liver

Stomoch

Small intestine)

1

43

Large intest

Submandibular glands
Pancreas
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Lungs

Kidneys
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L 2 d

pididy
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el

S
0,05 Q1

o4 o7
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T
w0 20

(%)
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60

Fig. 5 The relative weights of organs to the
body weight in control (0) and administered (M)

groups (%

).

(DData : (organ weight/body weight) X100,

@* : p<0.05, ** 1 p<0.01, ***p<0.00L
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Table Il Adipose tissue in control and administered groups.

Weight of adipose tissue (g)

Thickness of the pannicu-

spermatic mesocolon  adipose capsules lus adiposus of the *
funicules of both kidneys abdominal wall (mm)
Control 1.66+0.06Y 1.42+0.10 1.85+0.12 2.66+0.20
group
Administered ) 4710 o1« 1.1340.05*  1.57+0.03 1.0040.51+*
group

1) Percentage of adipose tissue weight to the body weight.

The values are represented by mean+S.E,,

6.74+0.83, XEEE 11.97+1.53), /B, B,
LB, MR, AIEAL, MEBoOBEEIISBEHEL DL
Tz (p<0.05~0.001),

2) EBOLER (KEICNT 2%, Fig.5)
O, BohEREIHRGHCINBEI VAR
Bl ot (p<0.05~0.001), QFHE, =i,
Bl2H, BT, BMoOKBEERIRSHETIIMNEBELD
BEIZSE otz ($<0.02~0.001), @/ B, %k
%, WEALNR, R, OB, MR, MR, WROLE
BB SBCIINEREENTEEEI r - 72,

7. WREFMEIE

1) RERAIATR CREBTI, B, MBrFEHIC
L T BB ERESIC BRSO S NY
rolz, BEOE TEROE R, R5ETCIINR
BINABIZHELL Twiz (p<0.02), 2L TH
ZBLVBRBENREOLRESIINEBERL YV EEIC
L (p<0.05) PERBERORBHOLERIZW
B THEEN L h 72 (Table HI),

2) REBMEDMEGEA R | XREO KBHE
WWIIRELZROL - 20, 5B KBHENE

Fig. 6 Marked mucosal thickening of the large
intestine in the administered group (B) compar-
ed to that of the control group (A).

© 1 p<0.05, **p<0.02.

REMNBELVABICEC (p<0.001), XBRIZ
BEEETRoEEF LIFLIER LN, T2k
BEREOKRE> MM E 2D, MEERICHES
B&2ML Twiz (Fig. 6, 7-B), £ L TFNTh#
SHOKBHEIZS A 2386, BEOTLSHF
BREWY sk BRiE D bz (Fig. 7-A, C,
D).

Fig. 7 Histological changes of the large intestine
in the administered group.

A. Erosive colitis (Ec), B. Bifid glands in the
mucosa (Bg), C. Cellular infiltration of neutro-
phile leucocytes in the mucosa (Ci), D. Cellular
infiltration of neutrophile leucocytes in the
lamina muscularis mucosae (Ci).
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Fig. 8 Histological changes of the kidney
(above) and the liver (below) in the control (A,
C) and administered (B, D) groups.

(=) : exfoliated cells in renal tubules (B), («):
bi-nucleated hepatic cells (C, D).

Fig.9 Histological changes of the adrenal gland
in the control (A) and administered (B) groups.
(©) : cortex, (M) : medulla, ZG : zona glomer-
ulosa, ZF : zona fasciculata, ZR . zona reticu-
laris.

Table IV Thickness of adrenal cortices in control and administered groups (10 gm).

Zona Zona 1 f
Cortex glomerulosa fasciculata reticularis % Medulla  Cortex/’ Medulla
(zﬁgggl 77.00+1.19 4.49+0.17  56.08+1.76 18.16+0.45  53.44+8.37 1.69+0.37
Ad‘;’gﬁ;’ered 104.79+3.67***  4.79+0.26 73.06+£2.37**  25.66+1.50** 41.89+11.25  3.39+0.44

Annotation : Data : mean+S.E.,

3) BEOMBFEA R | BARERIKRD R I3
TRH LN h - 25, MEECL BRSO R
BERENICIZRBOHEEL 72 RN 238,
RAE LR R BAE gL A L Lz, (Fig. 8-A,B).

4) FROBESXNR F/hERICEITLH
Miak, R, RLERECFDNENEICEBITS
JVV R RIITmBEETEEIRO ey
57, Lal, ZEEHMEOKIE, SRETIE

* 1 p<0.05, ** 1 p<0.01, *** . p<0.001.

15.15%+1.02ChdnIc L, 5B TI124.33
%+2.57 £ %<, HEE $<0.02) ¥ZHLNT
(Fig. 8-C, D),

5) BIBOMBFENAR  R5ETIIRIBERE,
Ko HKE, WREBOES MEECKL T, A8
2B (9<0.001~0.01), K& :1/288H o it
BEBCHBEHLVARICKREL -2 (9<0.05
Fig. 9, Table IV),
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£z B

FETIE Y FOBTEALHALT, BB
EFNEMERL T RESI BT TEEE, &
DREEMELTNL N TS, 40, EHLIIRABN
HET TMEBEL, EFAT v b R ERL ZOREE
12 2o T EiHL (R L,

1, 48, WBEE, 2 ABEBHIURED
Tt

L FEABRE Ty FNRORICERRS L,
FORBLFAER, 852 HHH o ERIHM
L, $7-B5H0AHERII4EA» LERNVER
B THBELNVAEBICHESL T (p<0.01~
0.001, Fig. 2), REEOED, HE D TH, MG
DEEEIENZ A S WP OTRIEIH ORE R 4 k)
EEREIISLICECEY, EHRBICLED, &
TR EREND, T b BRERTIIEED
BT OE S IAREL N AEICHE L (p<
0.02), BENICBT2MRAES L BB
BFORERLNRBELVAECEAL L Twe (<
0.05), —FBMENERLBERTENERELY
HZEIZERALTw (p<0.001) 25, HEETIX
TRBEIC N TAHEED L b - 72 (Table IlI),
BEBOKEINERL VETCBE -7 (p<
0.001, Fig. 2-A),

BEBROBBOERIINE, B, ER LR
B, RlZd, MEBRCHBEELINE - Tw
2% BIBCREEICHEML Twi (p<0.06~
0.001), WERIIHES LB TIEINEREL Y L%
¢ (p<0.05~0.001), B, =i, RIEH, T,
BTEINBEIIVAZICES L->TwR p<
0.05~0.001), LUk Z &b a5 5821
PARE ORI E IR OB & BB % B RS
MORBERIB L 7212 EER LD,

BEBTIHMKIRIE LR, EREEH L CNER
YN EEICEY» -7 (Fig. 2-B). Z#UdFHIC L
BBIKS & CHRHROKE BBENT 35 > 2 Lok
i, BRI A LN KBRS SIS &
MERBEIMA R L 52 &2 b, MEH 5D LPS
(VEEVHF A T4 EF) DX s EED pyro-
gen |2 £ 1) HILERA & AR D pyrogen 258 &
N, ZNHREEE - BIEE T EBOKS AT
LT CKREF ERLZ LD EBEPN B

KEOBITHBLURERBECHEEL, W
DIFKRET, DWTHERLEICLD, Fodizk
BOKS, MlBLOMER AT, ZOERLR

mEgzbnEsLbiad (Fig 2-D, 4-D), #5
BTEIMBEOEERICHNT, BEICEZWY (p<
0.05~0.001), 25 H» & AEEIHAT B2
HEELBSL, MEMICEEErEHLNE (k>
72 (Fig. 2-C, D),

2. RENEI(L

BEBTII TRORE, BEENET, KRERL
G, WAWS ZERAHBLL 7207

782, HBE1LHETRERELY, Aot
RIS 2 WEEIETL, BHEREE 272,
THRIE & OFBIRINEEIC L NERNICEBRL T3
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