EFFECT OF CAPSAICIN AND ETHANOL FEEDING ON
GROWTH AND DISACCHARIDASE ACTIVITY IN RATS

4 ) =) =)
M 300N NTUDIANW l¥Fuiaziomueanemsiasa@ay e

digestion
. However,

damaged by capsaicin and ethanol.

J. Natl. Res. Council Thailand, 1989, 21(2)



18

o 1

unanee

a < a a 1 a a -
uawladu (ansikalunin) uaziemusalinasemanigidula msgaduveanglnd

o /q oy Yd vd g9 - "o
wazmsmanveaeu ladlum ldianvesmymnumaduelvuanlesdu waziomusaniugiuly

A ' 4 v de ¥ -
Elumn 3 e 6 1wdU “luanq 2 ﬁ’llﬁﬂ'mliﬂ 'nunqun'lmamuaaua:uﬂw"lmm 42 UN.%

(eNUDA Wmmn
5.86 11U 14 i

capsaicin groups rep : d

of red pepper (5%) and s A

tigated.z‘ Red pepper (5%) increased intake, weight gain over the control.
Synthetic capsaicin (15 mg%) lowered significantly the food intake, weight gain at 4
weeks. Long term feeding of red pepper (5%) and synthetic capsaicin (15 mg%) did not
affect growth rate or cause mortality.

It was interesting to clarify whether capsaicin at the average level in diet of
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Thai people (14 mg%) and higher level (42 mg%) which is 3 times as much as the
average level diet can affect the gastrointestinal tract and induce the adaptation in the
animals. Accumulating evidences suggested toxicity of ethanol on gastrointestinal tract.
The additive effects of capsaicin and ethanol was another attractive field. Thai people
concurrently acclimatize to consume pungent food and ethanol. It was of interest to
investigate whether toxicity of capsaicin could be modified by ethanol during prolong
administration.

Rats were randomly i’ld d i t.

ups of rats were i the follo

et.

lemented with 14
saicin. _Gr

ve Grow*'

nall intestine was bl
u arts

The lower part of small intestine (about 8 ¢cm) was removed and everted. One
sac was prepared for maltose and the other for sucrose digestion. The sacs were incubated
in maltose or sucrose in Krebs-Henseleit-HCOE buffer which was added only in mucosal
side. In the serosal side, only Krebs-Henseleit-HCOE buffer was added. At the end of
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incubation period, the mucosal and serosal contents were collected, recorded their volume
and analysed for glucose concentration by oxidase method.' The remained mucosal
maltose or sucrose was determined by carbazole method.®

Determination of glucose absorption

The upper part of small intestine (about 3 cm) was removed and everted.
Glucose in Krebs Henselelt HCO;, buffe ¥ ated in both mucosal and serosal sides.

--------

Food consumption.

Food consumption of the rats fed with capsaicin and ethanol for 6 months is
shown in Figure 2. In the first few days of the experiment, the rats fed with both ethanol
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and 42 mg% capsaicin (5.86 g/100 g BW) consumed food less than the other 4 groups
(12.5-15.0 g/100 g BW). In the third week, rats fed with both ethanol and 42 mg%
capsaicin consumed food more than the other groups. It was found that food consump-
tion in rats was gradually decreased whereas the body weight was gradually increased.
Arter the fifth week, rats fed with both ethanol and 42 mg% capsaicin still consumed more
food than the others but these values were not significantly different. It remained in this

manner until the end of experiment.
[slﬂ
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Capsaicin consumption

anol for 6 months
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Glucose absorption f

!e ra fed wxih capsm '

isac Hﬂrlae i ﬁ@
e rats fed with.eapsa and ethanol for 3 months
is summarized in Table 3. Ther V difference in disaccharide digestion

in all groups.

Table 4 summarizes disaccharide digestion of the rats fed with capsaicin and
ethanol for 6 months. Maltose digestion of the rats fed with 14 mg% capsaicin (35.6+
2.2 pymol/g wet wt/60 min, P < 0.001) or 42 mg% capsaicin (45.6+3.9 umol/g wet
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wt/60 min, P < 0.01) or ethanol (50.2+7.5 umol/g wet wt/60 min, P < 0.01) was
lower than that of control diet (70.4+4.0 umol/g wet wt/60 min). In rats fed with 42
mg% capsaicin, maltose digestion was lower than that of both ethanol and 42 mg%
capsaicin (63.7+5.3 umol/g wet wt/60 min, P < 0.01) but higher than that of 14 mg%
capsaicin (P < 0.05).

Sucrose digestion of the rats fed with 14 mg% capsaicin (91.8+11. 9 umol/g
wet wt/60 min, P < 0.01) or 4 . igii (74.6 + 11.3 umol/g wet wt/60 min,
, mol/g wet wt/60 min). In

. and both ethanol
and 42 mg% cafsa ! 1)-wagplower than that
of control di i

,ntt‘of the rats fed thh both etl
nol | 1) but higher than tha

and 42 mg% capsaicin (12.6+0.9 mg/g mucosa) was higher than that of 42 mg% capsaicin
(10.3+0.2 mg/g mucosa, P < 0.01). There was no significant difference in the amount
of RNA and protein in all groups.

After 6 months (Table 6), there was no significant difference in small intestinal
length of the rats in all groups. Maltase activity of the rats fed with 14 mg% capsaicin
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(149.3+£9.7 unit/g protein, P < 0.001) or 42 mg% capsaicin (173.8+8.3 unit/g protein,
P < 0.01) or ethanol (182.0+8.1 unit/g protein, P < 0.01) was lower than that of control
diet (206.6+4.1 unit/g protein). In rats fed with 42 mg% capsaicin, maltase activity was
higher than 14 mg% capsaicin (P < 0.05) whereas lower than that of both ethanol and
42 mg% capsaicin (195.3+8.0 unit/g protein, P < 0.05). Sucrase activity of the rats
fed with 14 mg% capsaicin (72.1+3.9 unit/g protein, P < 0.01) and 42 mg% capsaicin
(67.5+2.5 unit/g protein, P < 0.05) was higher than that of control diet (59.1+3.8 unit/
g protein). In rats fed with beth#étha 3 leapsaicin, sucrase activity (51.1+
1.5 unit/g protein) wa J and 42 mg% capsaicin
(P < 0.001). : ivi a (46.9+2.7 unit/g
protein) was die

capsaicin

P < 0.05).

g% capsaicin
weeks. However,
eding. It was obvious

body weight from that of control diet within 56 days. In the- experiment, the growth rate
of male Wistar rats fed with 14 mg% capsaicin diet was similar to those of control diet
after feeding for 3 and 6 months. Even higher level of capsaicin (42 mg%) in diet could
not significantly influence the growth rate of the rats when compared to .those fed with
14 mg% capsaicin and control diet. Recently, Srinivasan®' reported the effect of 5.0%
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red pepper and 15 mg% capsaicin on the growth rate and food consumption in male
Wistar rat fed with these diets for 1 year. It was observed that red pepper diet caused
an increase in food intake and weight gain that would reverse to normal later, whereas
15 mg% capsaicin diet could slightly reduce food intake and weight gain at 4 weeks after
feeding and persist only 8 weeks. It suggested that long term feeding of red pepper
and synthetic capsaicin (14 or 15 mg%) should not affect growth rate or mortality. This
suggestion in supported by the results showing that 42 mg% capsaicin did not significantly
- months of feeding. In addition,

0 g/kg BW daily) for 12

i”tsw yinhibi
the rats fed ’nh et‘

'i- those of

ultimately lower than the others. g
of the rats in this group is rather due to direct action of ethanol since the rats fed with
42 mg% capsaicin can normally take this diet even at the first day of serving. It is different
from experience in the children that could take only a very limited amount of red pepper
in the food because of its pungent and pain sensation. However, they were accustomed
to consume an increase amount of capsaicin with time.
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In addition to the reduction of food intake that initiated the decrease in body
weight of rats fed with ethanol or both ethanol and 42 mg% capsaicin, inhibition of
digestion and/or absorption of the nutrients such as starch, sugar and glucose may also
potentiate the decrease in the growth rate of the rats. In this study, it was shown that
capsaicin (14 and 42 mg%) and also ethanol caused a decrease in maltose digestion as

resulted from a reduction of maltase activity in the small intestine of the rats fed with
those diets for 6 months. Capsaicin_y e

activity in the rats adm g—for—7da we 2
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in the jejunal mucosas
be a result from cell inj
of the jejunum17 with a consequent 0 . This is a preposition that is difficult
Lo get a support from microscopic examination in which no significantly histopathologic
alterations was observed in the cells and length of the villi, with the exception of an
increase in the total number of goblet cells. Therefore, the increased number of goblet
cells may be partly attributed to an increase in DNA and protein (mucoprotein) content

in the jejunal mucosa.
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The results showed that the reduction of growth rate of the rats fed with

ethanol alone and ethanol with high level of capsaicin resulted from a lower food con-
sumption as unfamiliar with the pungent taste and pain sensation of capsaicin and toxicity of

ethanol.
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Table 1. Glucose absorption in everted sacs of rat jejunum fed with capsaicin (14 or 42
mg%) with and without ethanol (4 g/kg BW, i.g.) for 3 months incubated in
Krebs-Henseleit-HCO3~ buffer (pH 7.4) containing 7.5 mM glucose at 37°C for
60 min.?

Final Glucose conc. (mg%) Glucose absorption

Treatment (u mol/g wet wt/60 min)
Muco : atio

ﬂ\

Control m(‘)[y 17-'43“17
i 1065518 283G, -2
7o o v
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Table 2. Glucose absorption in everted sacs of rat jejunum fed with capsaicin (14 or 42
mg%) with and without ethanol (4 g/kg BW, i.g.) for 6 months incubated in
Krebs-Henseleit-HCO;~ buffer (pH 7.4) containing 7.5 mM glucose at 37°C for

60 min.?

Final glucose conc. (mg%) Glucose absorption
Treatment
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Table 3. Maltose and sucrose digestion by everted sacs of rat jejunum fed with capsaicin
(14 or 42 mg%) with and without ethanol (4 g/kg BW, i.g.) for 3 months incubated
in 7.5 mM maltose or sucrose in Krebs — Henseleit—HCO; buffer (pH 7.4) at
37° C for 60 min.?

Mucosal disaccharide

Treatment

Digestion
(u mol/g wet wt/60 min)

Maltose

) "
\‘: i S
2 values are mean +S.E.M. TAu8sd0 animia
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Table 4. Maltose and sucrose digestion by everted sacs of rat jejunum fed with capsaicin
(14 or 42 mg%) with and without ethanol (4 g/kg BW, i.g.) for 6 months incubated
in 7.5 mM maltose or sucrose in Krebs-Henseleit-HCO; buffer (pH 7.4) at 37°C
for 60 min.?

Mucosal disaccharide

Treatment

Maltose

ps 10i
42 mg%
Ethano

(4g/kg

2 values ar B\ .m@

; —
* Significant values ( -test)@% Wﬂu e"Cap n (14 mg%), capsaicin
(42 mg%), ethano! ke B or_capsaicin (42 _mg%

psaicin anol (4 g/kg BW), and control
groups: *P<<0/05; **¥P <0.01;

1 Significant values (Student’s t-test) are derived from comparison of the capsaicin (42 mg%) and ethanol
(4 g/kg BW), and ethanol (4 g/kg BW) groups : T P<0.05; 1 P <0.01

¢ Significant values (Student’s t-test )are derived from comparison of the capsaicin (14 mg%) and capsaicin
(42 mg%) groups : * P<0.05; **®P<0.001

"Significam values (Student’s t-test) are derived from comparison of the capsaicin (42 mg%), and capsaicin

(42 mg%) and ethanol (4 g/kg BW) groups: "7 P <0.01
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600 — a— —a Control —
o—-—o Capsaicin (14 mg%)
e—o Capsaicin (42 mg%)

500 - a——a FEthanol (4 g/kg BW) c
s - —-a Capsaicin (42 mg%) and

Ethanol (4 g/ke

Body weight (g)

.......
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a— —a Control

o—-—o Capsaicin (14 mg%)
e—e Capsaicin (42 mg%)
4—a FEthanol (4 g/kg BW)
Capsaicin (42 mg%) and
hanol (4 g/kg BW)




Capsaicin consumption (mg/100 g BW)

36

O—-—0 (Capsaicin (14 mg%)
*——e Capsaxcm (42 mg%)
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