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ABSTRACT

Irritation of the cecum of guinea pigs was induced by providing them
with drinking water containing 5% degraded carrageenan for a period of 14
days. The current study was conducted to test the procedure as a useful
model for the evaluation of compounds potentially useful in the treatment of
ulcerative colitis. The criterion used was improvement in the carrageenan
induced adverse symptomatology following treatment with either salicylazo-
sulfapyridine or prednisolone. Both of these latter compounds are somewhat
effective in relieving the symptomatology of ulcerative colitis in humans.
On the basis of the following: (1) fecal occult blood; (2) occult blood in the
cecum upon autopsy; and (3) weight loss; neither compound showed
effectiveness. The finding that two drugs known to be effective in human
ulcerative colitis failed to protect against a carrageenan induced irritation
of the large intestine of the guinea pig indicates that this model may not be

useful as a screening procedure.
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INTRODUCTION

Ulceration of the colon of guinea pigs produced by the oral
administration of degraded carrageenan was first reported in 1969 by Watt
and Marcus (I) and subsequently verified in numerous experiments (2-6).
Feeding animals a 5% solution results in weight loss, bloody diarrhea, and
colonic ulceration, particularly in the cecum (7). Morphologically, the
lesions are comparable to those of human ulcerative colitis (8). Presently, a
satisfactory animal model does not exist to screen compounds for this
disease state. It has therefore been suggested (3,5,7-9) that carrageenan
ulceration in the guinea pig provides an experimental model for studying the
pathology of ulcerative lesions in the large intestine as well as for assessing
the effects of therapeutic agents.

It was the purpose of this study to investigate the feasibility of
utilizing this animal model to screen compounds potentially useful in the
treatment of human ulcerative colitis. In this regard, the influence of co-
administration of salicylazosulfapyridine and prednisolone on carrageenan-
induced ulceration was investigated. These two drugs are effective in
ameljorating the inflammation associated with human ulcerative colitis,
although they apparently act by different mechanisms (10). Therefore, if
these drugs were to prove efficacious by reducing inflammation in the
guinea pig model, this system could provide a model for the screening of new
chemical entities potentially useful for the treatment of human ulcerative
colitis. Unfortunately, it will be reported herein that these two drugs failed
to protect animals in this particular experiment.

EXPERIMENTAL

Materials

Prednisolone (Sigma Chem. Co., St. Louis, Mo.), salicylazosulfapyridine
{Matheson Coleman and Bell, Norwood, Ohio) and degraded carrageenan
(Pierrefitte-Auby, 92202 Neuilly-sur-Seine, France) were used without
further purification. The degraded carrageenan (C-16) was derived from the
red seaweed Eucheuma Spinosum and degraded by mild acid hydrolysis so as

to retain 28.6% ester sulfate.
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Methods

Male Hartley strain guinea pigs (Charles River, Wilmington, Mass.)
were used. The animals were housed individually and placed on a diet of
Purina ground guinea pig chow for a period of eight days prior to the
initiation of the test procedures. The animals were then divided into four
groups of five animals each, still being maintained in individual caging.
Groups A-C were placed on drinking water containing 5% degraded
carrageenan. Group D, the controls, received normal drinking water. The
animals in Group B received guinea pig chow containing salicylazosulfapyri-
dine, amd Group C received ground guinea pig chow containing prednisolone.
The drugs were mixed into the diets to yield a dosage level of 100 mg/kg/day
of salicylazosulfapyridine and 2 mg/kg/day of prednisolone. Food and fluid
consumption was measured on a daily basis except during the weekend
intervals. The concentration of salicylazosulfapyridine and prednisolone was
adjusted periodically in order to achieve the desired dosage levels. The
carrageenan solutions were prepared biweekly and kept at 4°C until used.
Each day the animals received a new solution of carrageenan or water. The
animals were maintained on the previously described schedules for a period
of two weeks. During the first week, the feces of any animals which
exhibited diarrhea or showed a pallid body color were tested for occult blood
using guaiac paper (Hemocult slide, Smith-Kline Diagnostics, Philadelphia,
Pa.). During the last five days of the study, the feces of all animals were
tested for occult blood. On day fourteen of the study, the surviving animals
were killed, and the large intestine examined macroscopically. In addition,
the cecum was opened and the contents tested for occult blood. The data
were analyzed for statistical significance by means of the Student t-test.

RESULTS AND DISCUSSION
Table 1 shows the mean body weight of each treatment group of

animals. As shown, the carrageenan group consistently lost weight
throughout the treatment period in contrast to the controls which gained
weight. At the termination of the study, the four surviving animals in the
carrageenan group had lost 22% of their initial body weight while the
controls showed a 20% weight gain. The salicylazosulfapyridine plus
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carrageenan and prednisolone plus carrageenan treated groups also showed a
reduction in body weight which was somewhat less than that observed with
the untreated carrageenan group. On day l4 of the study, these animals had
lost 16 and 14%, respectively, of their initial body weights.

Table 2 shows the food consumption of each group. As can be noted,
the three groups which received drinking water containing the 5%
carrageenan ate considerably less than the controls. The average food
consumption over the entire 14 day experimental period showed that the
carrageenan group and the carrageenan plus salicylazosulfapyridine treated
group consumed food at 45 and 42% of the control group. The food
consumption of the prednisolone plus carrageenan treatment group was
reduced by 38% as compared to the average control. The average intake
over the 14 day experimental period of salicylazosulfapyridine was found to
be 109 £6.8 (Mean tS.E.) mg/kg and that of prednisolone 1.90 * 0.12 mg/kg.

Fluid consumption of all four groups is shown in Table 3. This was most
depressed in the carrageenan and carrageenan plus salicylazosulfapyridine
groups, being on the average 44 and 42% of the control intake. The
administration of prednisolone partially counteracted the carrageenan
induced decrease, in that fluid consumption in this group was 60% of the
control values.

Prior to the termination of the study, one animal died in the
carrageenan group on the tenth day and three animals died in the
salicylazosulfapyridine plus carrageenan group. The deaths in this group
occurred on the tenth, eleventh, and thirteenth days. In each case, the
cecum was found to be full of bloody looking fluid which when tested for
occult blood with guaiac paper gave a strong positive reaction. The result of
fecal occult blood testing and observations on the coloration of the animals
are shown in Table 4. All three groups receiving carrageenan showed a high
incidence of fecal occult blood. The controls were consistently negative.
Upon autopsy at the termination of the experiment, the content of the ceca
were tested for the prescence of occult blood. Again positives were
detected in each of the groups receiving carrageenan while the controls
were completely negative (Table 4).

RIGHTS

i,



BOXENBAUM AND DAIRMAN

126

or'T £0°1

87Tt B Ak 44 i ¥°8T
“£6°€ *256°Z

1% F LT F UL

9°6 T TL ¥ 9L

wa?9°€ BV Y

€701 3 voL EN ]

it eAed k24 G
ueoN

£€9°1

3 0°E2

292°¢

“e

11°2
44
eL"¢C
I AR Y

66"V
3 3701

#9L°C
3 8'01

T00° >  as
10" *d .
so*>d

96°0 vz 0 L't
28 44 T 9°LT F 99T
ol »xx80°T 671

T STET F9'U1 T 6°61

(4 waslV

L T
»s16°T #xZ6°C
Eo-A ¥ 6711

[*}3 L 9

TS TIdums U0y pood

T TIEVL

*Ajuo asn feucssed Jo4

*(g0°0 > &) 9 pue § sdep uo D droxb pue
(10°0 7d) ¥ Aep uo g dnoxb o3 paxeduod S5IOUIXVIFTP JURDTITUDTS ATTROTISTINIS @x8m 9I2Y3 ‘pavpuURiIs BY3 BR Y dnoab wCﬂnDo

*
L3

« dnoxb [oI3ucd Y3 WOXF IUSIFITP ATIUOTISTIVIS

16°0
F gL

*»€8°0
T 6°LT
»al9°T
7611

ws¥C°E
TS0

T

v 1
F0°0C

*»09°1
F02°T
#xs0T° T
7 9°01

%901
3 6°ST

¥

zL*o
= prTT

saa?T°T
FPIT
st T°T
7 TTET

«s8T70°1
3 LT

T

1033u0d QT

ueusabrazed +
QuoTosTUPSId D

urussbexrv) +
sutptaidezias
-ozelioTTes ‘@

u:n:oomnuuao ‘Y

ZT/LT/TO Uo IUel|[e N OB | ©39101|01g AT WO0D'a./edy}[esyeluiojul woij pepeojumod AJewfeud feuisnpu| pue juswdopasg bnig

i,

RIGHTS



127

EVALUATION OF AN ANIMAL MODEL

“D puw ¥ £dnolb se [Iem s¢ g puv ¥ sdnozb USBMIIQ SSUTY TR 38 (S0°0< d) SeoULINFITP IURDTITUBTS ATTROTISTILIE OU 3XaM I
160" > d yun

10°>d 4,
go*>d » dnozb [OXIUCD Y3 WOXF FJUSIIIFTP Ayredrierieis

1°L 6°8 [0 4 8°¢ €°91 T°zT L°L r°0t 6°9 T°0T Z°¢l z°9 {4 6°9
1708 ¥ TOT F 06 T €L 7 L8 31 001 3 06 = 601 ¥ b ® L8 FOL 7 S9 F 99 7 9S 3 41 Tox3u0d *qQ

#6791 T°e1 £°1T ¥°ZT #S°TT B 0T #+41°01 L°TT B8°0T S°y TL #s4%S°5 axxl”"S sL°t uvussbexIwd +
»°8Y ¥ SS ¥ 8BS ¥ 0S T ¥ F TS 7 €€ 7 09 F €S ¥ 19 % 29 F Sy 7 8761 F Tz F €€ ©®uUdtostupexd D

ueussberze)d +

*x20°9 #S L #al"S aal’0T 2S5 L #2880 #x€ €Y *8°L ws6°L G [ 98] #6°9 ss81°S »t°Z outpriideyins

S
G e 3 8T 44 7 8¢ 4 7 1t 7 ST T OV ¥ 9¢€ ¥ Sv £ 4 F 9¢ E3R 4 4 14 7 0¢ -ozwikstTes °g
#vZ°ZT #2V €T «uG'8 ¥9°CT #S°ET »#6°TT »»49°8 *€°9 #»0°01 ST L #T°8 wnaT°G wal'€
e°s¢e E -1 E3 ¢ ¥ LT T iv F 9¢ ¥ Lz * Iv ¥ 8¢ F Oy 3 8¢ E3 3 4 t44 ¥ €2 ¥ LT ueusabexzed -y
¥I-1 sAed 3T €T I had ¥ 3 Zz T
uweyw

UoTI0UNSU0s pratd

€ TIEYL

*Ajuo asn [euos.sed 104
ZT/.T/TO UO IUel|eIN 0LB( |V ©I9101(q1g AQ WO /eayl[eayewliojul Wolj papeo jumoq Adewleyd eLisnpu| pue uswdopaag bnig

i,

RIGHTS



Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/17/12

For personal use only.

128 BOXENBAUM AND DAIRMAN

TABLE &

No. Showing Physical Signs/No. of Animals Surviving

Pallid Body Color Fecal Occuit Blood
Group # Group #
Day Treatment A B C D AB C D
5 s Y5 0o/5 0/5 - - - -
6 Y5 25 o/5 o/5 i y2@ - -
7 2/5 3/5 o/5 o5 2/2° 3/3* - .
10 2/4 2/4 0/5 0/5 5/5 5/5 4/5 0/5
il 2/4 1/3 0/5 0/5 4/4 4/4 5/5 0/5
12 3/ 1/3 1/5 0/5 4/4 3/3 4/5 0/5
13 3/4 0/2 2/5 0/5 4/4 1/2 2/5 05
14 2/4 0/2 2/5 0O/5 4/4 1/2  3/5 0f5
‘Occult Blood in Contents
of Cecum
Autopsy 3/4 1/2 4/5 0/5

* A-Carrageenan
B-Carrageenan plus Salicylazosulfapyridine
C-Carrageenan plus Prednisolone
D-Control

aQOnly those animals which exhibited pallid skin coloration
or diarrhea were tested for fecal occult blood.

Upon autopsy and macroscopic examination of the cecum and
remainder of large intestine, the following was observed:

Carrageenan Group: One animal had a slight hemorrhage along the

cecum vessels. A second animal had congested vessels on the mucosal
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surface which were studded with black spot of less than | mm
diameter. The cecum of the other animals in this group appeared

normal.

Carrageenan - Salicylazosulfapyridine Group: Both surviving animals
in this group showed congested blood vessels and several 2-3 mm
diameter hemorrhages

Carrageenan - Prednisolone Group: congested cecum vessels. Tiny

black spots less than | mm diameter were observed in two of these

animals. The cecum of the two remaining animals appeared normal.

The remainder of the large intestine appeared normal for all four

groups.

Therefore, on the basis of the following observations: Fecal occult
blood, occult blood in the cecum upon autopsy, and weight loss; neither
compound showed effectiveness. On the basis of mortality, salicylazosulfa-
pyridine increased carrageenan's adverse effect in that only two out of five
animals survived the 14 day treatment period in the salicylazosulfapyridine
group while four out of five animals survived when only carrageenan was
administered. The finding that two drugs known to be effective in human
ulcerative colitis failed to protect against a carrageenan induced irritation
of the large intestine of the guinea pig indicates that this model may not be
useful as a screening procedure for therapeutic agents potentially useful in
the treatment of human ulcerative colitis.
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