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ABSTRACT

In this study, the effect of different levels of husk tomato (physalis
spp.) as anticarcinogenic on rats was done. Experimental rats composed of
30 male rats consumed standard diet with precarcinogenic oil and reclassified
into five subgroups were control, 10% and 15% dry and juice of husk tomato
subgroups. The duration of the study was eight weeks. After that, the rats
were sacrificed and their bioods and some organs were collected. Serum
lipids profile and enzymes activity of alanine aminotransferase (ALT) and
aspartate aminotransferase(AST) were determined. Total protein, uric acid
and creatinine were also determined. Blood picture and blood free radicals
were estimated in addition to the histopathology examination of fiver of ail rat
groups.The results revealed that the fruit consists of husk {9.23%), peel
(3.57%), seeds (11.15%), and juice (76.05%).The chemical composition of
the fruit was protein (2.28%), fat (0.52%), ash (1.53%), carbohydrates
{22.39%) and moisture (73.28%). The energy value was (105.88 K.cal/t100
gm.). Also it was found that the precarcinogenic rat groups consumed 15%
dry of husk tomato showed significant increased in weight gain compared
with control.Total cholesterol, LDLe, total lipids and phospholipid in
precarcinogenic rats consumed 10% or 15% dry or juice were significantly
decreased. The atherogenic indices of precarcinogenic rat groups consumed
10% or 15% dry or juice were also significantly decreased. Free radical in
precarcinogenic rats fed on 10% or 15% dry or juice of husk tomato was
significantly decreased .ALT & AST were significantly decreased in
precarcinogenic rat groups consumed 10% or 15% dry or juice but the vaiues
of creatinine was significantly decreased in rat groups consumed 10% & 15%
of dry and 10% juice .The creatinine values was significantly decreased in
groups fed on10% dry and 15% juice of husk tomato compared with control.
The precarcinogenic rats consumed 10% or 15% (juice or dry) showed
significant increased in hemoglobin, haematocrite, total leucocytie count,
neutrophils, and eosinophils cells in compared with control group, but
significant decreased in lymphocytes compared with control. Microscopical
examination of liver rat consumed precarcinogenic oil only had congestion of
central vein, and hepatic sinusoids and this lesion appeared less in rat groups
consumed husk tomato in 10% or 15% { dry or juice) .

INTRODUCTION

Husk tomato or tomatillo (physalis spp.) is a member of the solanaceae
family commoniy known in Egypt as Harankish which usually consumption as
a snacks because its very acceptable and popular sweet taste (Bianchini and
Corbetta, 1977 & Ahmed et al, 1898 and Abou-Gharbia and Abou-Tour,
2001).1t was noted that Husk tomato contained 81.34% moisture,2.46% crude
protein and 5.58% total ash. Ether extract, nitrogen free extract (NFE) and
crude fiber content represents 15.99,17.24 and 5.78 % respectively .On the
other hand husk tomato considered a good source of minerais and vitamins
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{Abou-Gharbia and Abou Tour, 2001& El-Sheikha , 2004 and Mithofer ef al.,
2005).

Increasing of human activities in modem environment, the chemical
agents may represent the major cause of cancer. Cooking and processing of
foods can produce toxic and/or carcinogenic compounds in foods, some of
these compounds include N-nitrosamines, lipid oxidation and lipid
polymerization products and polycyclic aromatic hydrocarbons. Many of these
compeounds have been shown to be carcinogenic (Harvey, 1985; Plakunov et
al., 1987; Hawkins et al., 1990 and Elhassaneen, 1996).

It is worthy to mentioned that, increase intake of green and yellow fruit

and vegetables may prevent cne third of future cancer cases and protect
against oxidative stress of free radicals. It is clear that, husk tomato is a
widely used medicinal herb as antioxidant activities and for treating cancer.
Seeds of husk tomato are being investigated for antitumor activity and cancer
chemopreventive agents. (Foster and Duke,1990; Binkley, 2000 ; Volpe ,
2000; Kennely et al., 1997and Wang et al,, 2005).
-  Toxic compounds that come out through the heating process of fat such
as high cholesterol levels. Oxidation, which accelerated at higher
temperatures used in deep frying, lead to the formation of free fatty acids as
resuit of cleavage and oxidation of double bonds. It also resuilted in formation
of hydroperoxides which might then undergo further degradation of ketones
or free radical formation. Oil used for frying in rats diets lowered its food
efficiency by 60%, which reflects the damaging effect of the oil on both diet
digestibility and absorption with changes in all measured blood parameters
{Galal et al., 1992 and Johansson et al., 1995).

The present investigations were designed to evaluate the chemical
composition and nutritional values of husk tomato and stuay the effect of
different levels of the fruits as anticarcinogenic on rats consumed
precarcinogenic oil diet on nutritional and biochemical parameters aiso
histopathological examinations of liver.

MATERIALS AND METHODS

Materials:
1- Samples preparation:

Fresh husk tomato fruit was obtained from local markets in El-Dakhlia
Governorate, Egypt . The fruits were washed with water. The dehusked and
cleaned fruits were either used crushed in fresh juice or dried in air oven at
50¢°c. Dried fruits were grinded in blender, then the powder packaged in
polyethylene bags and kept until use, other sampies after washing were
congducted for the separation of each part.

2. Frying oil: .

It is commercial food oil "blend of cotton seed and sunflower oil"
obitained from local market, El Dakhlia Government, Egypt. 1t subjected for
boiling several times until frying at 180% and given to rats in diet with
consideration the level of corn oil in standard diet.
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3 . Experimental animals :

Thirty male albino rats “Sprague Dowlay Strain” weighing (85+2gm.).The
animals were kept under observation and fed standard diet for five days as
adaptation period before using the experimental diets. Food and water was
provided ad-ibfum. One kilogram of the standard diet was composed of
casein (200 g), corn starch (497 g), sucrose (100 g), vitamin mixture (20 g),
mineral mixture (100 g), comn oil (50 g}, DL- methionine (3 g) and cellulose
{30 g). according to NRC (1895).

Methods:

1. Experimental rats:

It was composed of 30 male rats consumed standard diet with
precarcinogenic oil then reclassified inte five subgroups which were control,
10% and 15% dry and juice of husk tomato subgroups. The duration of the
study was eight weeks. The rats were subjected daily to physical examination
for observation of healthy condition such as external appearance, body
condition and activity of rats. Food intake was recorded daily. New food was
given according to the actual need of each group. The remaining diet from
the previous day was weighed and food intake was calculated, the loss or the
gain in body weight was estimated every week.The total body weight gain
and food intake of experimental period {8 weeks) were also calculated. Food
efficiency ratio was calculated at the end of experiment as the following:

Foad efficiency ratio (FER) = body weight gain (g) / daily food intake (g).

At the end of the experiment period, the rats were anesthetized by
diethyl ether and sacrificed .Blood sampies of each rat were withdrawn in two
test tubes. The whole blood in the heparenized tube was used for estimation
of some biochemical analysis and alsc to obtain blood picture. The other
tubes of blood were left for coaguiation then centrifuged at 3000 rpm for 15
minutes to obtain serum for further analysis.Liver of rats were collected and
weighed then immersed in 10 % neutral buffered formalin as fixative and then
examined histopathologically in the Pathological Department of Veterinary
Medicine, Cairo University.

2. Biochemical analysis of serum:

Lipids patterns were estimated by enzymatic colorimetric methods
as follows:

a) Serum cholesterol was measured according to Richmond (1973).

b) Serum triglycerides (TG) were determined using the method of Buccolo
and David (1973)

¢) Serum high density lipoprotein cholesterol (HDL-¢) was determined
according to Grodon and Amer (1977).

d} Serum total lipid was measured according to Knight et al. (1972).

e} Low density lipoprotein choiesterol (LDL-¢), very low density lipoprotein
cholesteral (VLDL-¢) and phospholipids were caiculated accordmg to Lee
and Nieman (1996). as following -

VIDLc=TG/5

- LDL-¢ = total cholesterc: - HDL-¢ -VLDL-c ..

- Phospholipids = total lipids — (TG + total cholesterol)

Atherogenic index was calculated by dividing LDL-c on HOL-c

according to Castelli and Levitar (1977).
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3. Liver function was determined as follows:

Serum alanine and aspartate aminotransferase enzymes activities
{ALT& AST) were determined according to the method of Reitman and
Frankel (1957).

4. Renal function tests were obtained by the following analysis :
- Serum totai protein was determined according to Henry (1964).
- Serum urea was estimated using the method of Patton and Crouch,
(1977).
- Serum uric acid was estimated according to Trinder {1869).
- Serum creatinine was estimated according {o Henry {1974).
5. Biochemical analysis of whole blood:

Whole blood samples were subjected to laboratory analysis for
estimation of hemoglobin and packed cell voiume (PCV} according to Drabkin
(1948) and MC. Inory (1954).
6.Free radicals:

Free radicals were measured according to Borg (1976) by an
Electron Spin Resonance Spectroscopy National Research Center. Blood
pictures of samples were obtained for the determination of red biood celis
(RBCs). The differentiation of white blood cells were also carried out as
lymphocyte ,neutrophil ,esinophil , monocyte and reticulocyte cells according
to Carleton{ 1976) . )

7. Histopathological examination:

The fixed samples of liver in 10 %neutral buffered formalin were
cleared in xylol and embedded in paraffin, 4-5 um thick section were
prepared and stained with Hematoxylin and Eosin (H&E) for subsequent
histopathoiogical examination {Bancroft et af., 1996},

8. Statistical Analysis

All the data were statistically evaluated by analysis of variance ANOVA
and the significance calculated using student’s “t” test. All the results were
expressed as mean + S.D. follow up LSD (SPSS) computer program variation
(El-Said, 1978).

RESULTS AND DISCUSSION

1- Chesical composition:

Data concerning the chemical composition, crude protein, tota
lipids, ash, total carbohydrates, energy values and moisture content of fresh
and dehydrated husk tomato products were presented in Tabie {1). Moisture
content in husk, peel, seed, juice and ali fruit were 39.01, 80.52, 46.14, 85.83
and 73.28% respectively. The lowest value was found in husk (39.01%). The
obtained results are similar to those reported by Abd EL Ghani and E! Farra
{1994) and Abd E! Ghani, et al. (2003).

Protein content in husk, peel, seed, juice and all fruit of husk tomato
were 1.53, 11.38, 19.25, 7.88 and 8.55% dry weight, respectively. The seeds
contained the highest protein (19.25% D.W) while the husk shows a lowest
value for protein {1.53% D.W). These results are in accordance with the data
found by Bock et af., (1995) who reported that protein content of husk tomato
fruits was 11%.

4282



J. Agric. Sci. Mansoura Univ., 33 (6), June, 2008

Tahle (1): Proximate chemical composition of husk tomato fractions,

Chermical
constituents Husk Pael Seed Julce | All fruits
) WW | 39.01 80.52 3614 | 8583 | 7308
Moisture content™% 5o r—¢5sp 1948 | 5as6 | 1417 | 26.72
) WW | 093 222 10,37 742 2.28
Crude protein (Nx6.25) 513 11.38 19.95 7.88 8.55
— WW | _ 394 0.98 821 0.01 0.52
Total lipids DW | 645 4.93 554 | 009 195
S WW | 527 0.59 1.61 0.98 1.53
DW | 1027 302 3.00 593 | 571
Total carbohydrates (by |W.W | 49.85 15.71 33.67 | 12.06 | 22.39
difference % DW | 81.74 30.67 5251 | 85.10 | 8379
Energy values k.cal/10 WW | 24405 8225 255.28 54.13 105.88

*:‘Molsture content of fresh husk tomato fruits, resuits are mean values of three
determinations, W.W=Wet weight, D.W=Dry weight

Lipids content in husk, peel, seed, juice and all fruit were 6.46, 4.93,
15.24, 0.09 and 1.95%, respectively. it is clear that juice of husk tomato had
low lipids content whereas seeds were characterized by the highest total
lipids (15.24%). Ash content of husk was more than that of peel, seed, juice
and all fruit of husk tomato. Therefore, ash content decreased remarkably
after dehusking process. The same observation was reported by Abd EL
Ghani and E! Farra (1994) and Abd El Ghani, et al. (2003).

Carbohydrates accounted about 81.74, B80.67, 62.51, 85.10 and
83.79% D.W of the husk, peel, seed, juice and all fruit respectively. The
highest amounts of total carbohydrates in juice may be due to the highest
amount of total soluble sugars, soluble pectic substances and other related
substances. These results are in accordance with those found by Abou-
Gharbia and AbouTour (2001)

2. Body weight:

Table (2} demonstrated that mean values * SD of final weight, body
weight gain, food intake and food efficiency ratio of different experimental rats
consumed precarcinogenic oil which used several times of frying with 10%
,15% dry and10% ,15%. Body weight gain showed non significant difference
meanwhile weight gain of rat groups consumed 15% dry was significantly
increased compared with control p > 0.05 . Food intake and food efficiency
ratio (FER) showed non significant difference among control and other
groups .These results are in agreement with Vessal et al. (1991) who found
that treating with physalis spp. extract had no effect on body weight
3 - Lipid pattern:

Table (3) represented the mean values + SD of serum lipid pattern
parameters of different experimental rats consumed precarcinogenic oil with
10%, 15% dry and 10%, 15% juice of husk tomato at end of the study. The
totai cholesterol and LDL cholesterol in rats which consumed 10% or 15%
dry or juice were significantly decreased than control (P < 0.001) .Total lipids
in rats fed with 10% and 15% (dry or juice) showed significant decreased
than control (p < 0.01) while HDL cholesterol in rats consumed 10% or 15%
dry or juice showed significant increased than control (P < 0.001, 0.01, &
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0.05) respectively, while triglyceride and VLDL cholesterol showed non
significant difference Phospholipids in rats consumed 10% or 15% dry or
juice showed significant decréase than control {p<0.01).

Table (2): Mean values * SD of body weight gain, food intake and food
afficiency ratio of different experimental rats consumed
precar-cinogenic oil with10%,15% dry and10% ,15% juice of
husk tomato.

Variabies Initial Final | Weight |Weight[Daily food Food
weight | weight gain gain | intake efﬂcienEc&v
GGroups [ (@ g ratio (FER)
Controt a c a a d e
856 | 165.07 | 7947 | 92.84 | 16.40 4.41
+1.91 | +4850 | +18.50 |£16.66| 24.85 +1.69
a c a ab d e
Dryofhusk | ss8 | 169.15 | 83.35 [101.64| 1666 450
° +1.75 | #44.86 | $14.86 |218.94( +4.53 +1.79
a ¢ 153 ot d e
?%a%h;‘gq’j 856 | 17952 | 9392 |109.72| 17.68 4.88
0 ° +1.80 | +41.19 | #1519 {18.64| x4.99 +1.76
A a [ a ab d e
-';"fga?f “1‘633'; 854 | 17030 | 8490 | 99.41 | 16.90 4.62
omalto +145 | +4572 | 1573 [+13.54| +4.53 £1.73
. a c a a d e
Juiceof usk | 856 | 16562 | 80.03 | 9348 | 1627 4.54
+1.54 | 42,06 | +£1206 |+19.13| 4.15 +1.70

Significant with control group * P<0.05 **

P<0.01 *** P<0.001.

Mean values in each

column having different superscript (a,b,c,d and e} are significantly different at P< 0.05.

Table (3): Mean values * SD of serum lipid pattern parameters of
different experimental rats consumed precarcinogenic oil

with 10% , 15%

dry and 10% , 15% juice of husk tomato

during eight weeks of study.

ariables | 1o | 16 | HDLc | LDLc |VLDLe I}'&‘g; Phospholipids
Groups mg/di | mgidl | mg/dl | mg/dl | mg/di mg/dl mg/dl
a a a a Cc a b
Control | gg00 | 7423 | 2545 | 47.70 | 14.84 | 377.54 215.31
+4.88 |+12.12] +4.58 | +7.88 | 242 | 47.76 +12.92
b a b b c b c
t%%;’g}g%}: 62.76"* | 50.03 |41.13" | 9.76* | 11.80 |250.41| 128.62*
+4.43 | $0.41 | 3417 | 4718 | 41.88 | $6.72 +14.95
b ab b b c b c
Dry of sk 6344+ | 61.24 | 36.16™ | 15,03 | 1224 |251.30"| 126,62
° +396 | +#6.31 | £358 | +7.00 | £1.26 | 7.42 +11.55
Juice of b ab b [ c b c
husk 69.34** | 61.56 | 33.21° |23.81*| 1231 [252.50"| 121.60"
tomato10% | #4.63 | +2.92 | #4.20 | +7.04 | £0.58 | 3.80 8,48
Juice of b ab b b c b c
husk 63.67"| 62.32 |30.05" [12.17***| 12.46 25100 126.01*
tomato15%| +7.91 | +8.53 | 2561 | +5.78 | £1.70 | +7.56 +18.18
Significant with control group * P<0.05 ** P<0.01 ™ P<0.001 .Mean values in each column

having different superscript (a, b, ¢, d, and e) are significantly different at P< 0.05.

The same observation was reported by Mithofer et al. (2005) who
found that husk tomato is a used in the treatment of high cholesterol ,also in
agreement with Almeida and De Almedia (1991) who showed that husk
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tomato is used to treat heart diseases and in accordance with the data found
by Abd El Ghani et al. (2003) who demonstrated that husk tomato has an
effect on the hypercholesterolemic patients . '

4. Atherogenic indices and blood free radical:

Tabie (4) showed that mean values + SD of atherogenic indices
(cholesterolf HDLcand LDL,; / HDL, of different experimental rats consumed
precarcinogenic oil diet and blood free radical in precarcinogenic cil groups
with 10% ,15% dry and 10%, 15% juice of husk tomato. The rat groups which
received precarcinogenic il with 10 % or 15 % ( dry and juice)
showed significant decreased of atherogenic inidices {cholesterol/ HDLc and
LDLc/HDLc) compared with control (P<0.01 & 0.001). Free radical in
precarcinogenic rats was significantly decreased in groups consumed 10% or
15% dry than conirol (P < 0.05). Rat groups fed on 10% or 15% juice showed
also significant decreased than control (P<0.05).

These results are in agreement with Domberger (1986) who found that
the active principle of fruits which act as antioxidant save the healthy
condition. On the other hand Suneyama et al. (1993) found that husk tomato
inducing activity against the mouse myeloid leukaemia, and also agree with
Kosmeder et al (2002) that's showed that chemicai structure of the piant
derived anticarcinogenic compounds of husk tomato have revealed strong
activity in the immune system. Also Lotito and Frei {(2004) recorded that
regular fruit consumption lowers the risk of cardiovascular diseases and
certain cancers.

Table (4): Mean values * SD of atherogenic indices (cholesterol/ HDL,,
and LDL; / HDLc) and blood free radical of different
experimental rats consumed precarcinogenic oil diet only or
with 10% ,15% of dry and10%,15% juice of husk tomato.

Variables Precarcinogenic Precarcinogenic
oil groups ?Mm_ups—
Groups Cholesteroll HDL, | LDLc/ HOL, ree radical
a a &
Control 3.57 19086 334262.50
1084 +0.67 +48211.11
b b e
Dry of husk vee e >
1.53 0.24 190568.50
tomato 10% +0.22 +0.20 £98120.59
b b e
Dry of husk . - *
1.77 0.42 191104.55
tomate 15% +0.25 $0.23 £137674.93
. 3 [+ e
Juice of husk
211 0.73 210087.00*
tomato 10% +0.31 +0.27 +88283.95
. b b 4
Juice of husk
1,63+ 0.319* 214920.90"
tomato15% 0.16 £0.15 +97003.39

Significant with control group ” P<0.05 ™ P<0.01 ** P<0.001 . )
Mean values in each column having different superscript (a, b, ¢, d, and e) are
significantly different at P< 0.05.
5- Liver and kidney functions: :
Table (5) showed the mean values + SD of serum aminotransferase
enzymes activity (ALT&AST), total protein, uric acid and creatinine of rats fed
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on precarcinogenic oil with 10%, 15% dry and 10%, 15% juice of husk tomato
at the end of study. Serum alanine aminotransferase (ALT) and aspartate
aminotransferase anzyme (AST) activity were significantly decreased in rats
consumed 10% and 15% dry or 10% & 15% juice compared with control
(p<0.05).Uric acid value was significantly decreased in groups consumed
10% & 15% dry and 10% juice (P < (.01 & 0.05) respectively compared with
control. Creatinine value was significantly decreased in groups fed on 10%
dry and 15% juice (P < 0.05) compared with control.

These results are in agreement with Stary (1983); Sinha (1987a) Foster
and Duke (1990); Rutter et al. {(1990); Duke and Vasquer (1994) and Mithofer
et al. (2005) their estimated that husk tomato purifies the blcod, decrease the
albumin of the kidney, it was also found that leaves, fruits and roots of husk
tomatoc utilized to fight many diseases such as diabetes, chronic
rheumatism,skin,bladder kidney and liver diseases. Gaiati et at (2005)
recorded that, fruit juice contains many phenol compounds, ascorbic acid,
betalains, betacyanins, and a flavoneid fraction, which consists mainly of rutin
and isorhamnetin derivatives. Hepatoprotection may be related to the
flavonoid fraction of the juice, but other compounds, such as vitamin C and
betalains could synergistically, counteract many degenerative processes by
means of their antoxidant activity.

Table (5): Mean values * SD of serum aminotransferase enzymes
activity (ALT&AST);total protein, uric acid and creatinine of
rats fed on precarcinogenic oil with 10% , 15% dry
and10%,15% juice of husk tomato at the end of study.

Variabless ALT | AST Total proteins | Uric acid | Creatinine
Groups {rfml) | {p/ml) {g/dl} {mg/dl) {mg/di}
a a a a a
Control 32.74 | 23.46 6.96 2.02 1.06
+341 | +4.40 +0.63 +0.30 +0.24
b C a b e
?%;g“;‘g; 25.80* | 19.52 5.60 1.00 0.78 *
0 o +277 | £2.38 +1.02 +0.28" +0.19
b c a b ae
g%:{o";‘g;o 26.00* | 19.98* 6.04 1.50 0.86
+254 | £233 £1.05 +062 +0.11
. b c a b* ae
g;,;ggtgqgg,ﬁk 25.80* | 19.90 * 5.82 1.76 0.82
+4.43 | £2.32 +1.21 £0.75 +0.08
- . b c a ab e
Juice of fusk 126,00+ | 19.78* 5.74 1.90 0.78*
J ° +3.54 | £2.17 +0.78 +0.07 +0.13

Significant with controf group * P<0.05 ™ P<0.0t *** P<0.001
Mean values in each coiumn having different superscript (a, b, ¢, d, and e) are
significantly different at P< 0.05.

6 - Blood parameters and blood picture

Data in Table (6) demonstrated that mean values £ SD of some blood
parameters and blood picture of different experimental rats consumed
precarcinegenic oil with 10% , 15% dry and 10% , 15% juice of husk tomato
at the end of study.
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Table (6): Mean values + SD of some blood parameters and blood picture of different experimental rats
consumed precarcinogenic oil with 10% ,15% dry and 10%,15% juice of husk tomato at the end of

study.
Variables % % % g o @ 2 é s
2= | 85 o 4 3 see | & £ g 5,
22 | 80 2 3 £ 583 | 22 | o | £x | 8=
22| EC 2 3 5 | 883 | §7 | 8 g% | 8
@ & o T - 8 @ i) E §
5 T @ 4 2 w b
Groups ®
Control a a a c d a a A a -]
9.7 36.08 | 3893000 | 1.76 | 422400 | 380000 | 3820 | 220 | 5380 | 5.80
$2.03 | 282 |+945457.03 | £0.32 |+21881.49| 163245 | 1825 | +0.83 | 1769 | +2.58
b b b c d b b B b P
t%z:tfo';gﬁ/': 148+ | 42.38* | 5084000* | 1.02 | 341000 | 9040.00** | 51.20** | 5.00* | 37.80* | 6.00
$1.34 | $3.00 | +845708.87 | +0.22 |+56833.08 | +2237.85 | 7.39 | +1.22 | 17.04 | +158
Dry of husk b b ab ¢ d b b B b e
o to15e, | 1208 | 42.24* | 4572800 | 1.04 | 347000 | 9200.00" | 52.80* | 500" | 36.20"* | 5.60
$222 | +2.18 | £953086.14 | +0.37 |+62209.32| £1637.07 | 502 | 1.00 | 1649 | 4251
Juice of husk b b ab ¢ d b b B b e
bomamm% 13.76* | 42.18* | 4497400 | 1.12 | 346000 | 9000.00** | 53.80** | 4.80** | 35.20** | 6.20
. 161 | 437 |+1179571.95| +0.58 | +55407.74 | +2894.82 | 55408 | +1.30 | 766 | +2.04
Jice of uskl P b ab c 3 b b B b e
O {5 | 14:26" | 42.88™ | 4704200 | 1.30 | 357000 | 9400.00* | 53.60"* | 4.80"" | 37.40% | 4.20
+213 | +5.09 | $917243.80 | +0.54 |+61806.14 | +2908.60 | 541 | +1.30 | +7.76 | +2.58

Slgnificant with control group * P<0.05 ** P<0.01 *** P<0.001.
Mean values in each column having different superscript (a, b, c, d, and e} are significantly different at P< 0.05,

800z ‘sunr ‘(g) £ “Asuqn einosuey 19§ "uby T
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Haemoglobin value was significantly increased in rats which consumed 10%
or 15% (dry or juice) compared with control (P < 0.001 & 0.01). Haematocrite
showed significant increased in rats fed on 10% or 15% (dry or juice)
compared with control (P < 0.05 & 0.01). Red blood celis count showed
significant increased in rats consumed 10% dry while the other groups
showed non significant increase compared with control. Reticulocyte,
platelets and monocytes showed non significant difference in rat groups
consumed 10% & 15% (dry or juice) while total leucocytic count, neutronphils
and esinophils cells in rats consumed 10% or 15% of dry or juice showed
significant increased compared with controt (P < 0.01). Lymphocytes in rats
consumed 10% or 15% dry or juice showed significant decreased compared
with control {P < 0.01).

These results are in agreement with Good Hart ef a/. (1983), Sigata et
al. (1994) and Abd El Ghani et al. (2003) their obtained that feeding on
{2.0gm) of dried husk tomato {8.7gm)of fresh improve recovery from anemia
and increase the concentration of hemoglobin content. Lin (1992) recorded
that husk tomato is an effective immune stimulant, is cytotoxic to numerous
types of cancer cells and it has antiviral properties. Nagafuji et al. (2004)
illustrated that, four new withanolides were isolated, along with six known
from the active fraction of husk tomalo trypanocidal activity against
trypomastigotes, an infectious from of T, cruzi, was olso extimated, as well as
cytotoxic activity against human uierine carcinoma cells

7- Tissue examination:
7-1 Organs weight

Table {7) showed the mean values + SD of weight and relative weight of
different organs rats fed on precarcinogenic oil with 10%, 15% dry and
10%,15% juice of husk tomato at the end of eight weeks of study. Weight and
relative weight of liver, kidney, lungs and brain showed non significant
difference in rat groups which consumed 10% or 15% of (dry or juice)
compared with control (P<0.05). Heart weight and relative weight was
significantly decreased in group consumed 15% dry of (P < 0.05). Spieen
weight and relative weight was non significant difference in all experimental
rat groups except rats consumed 10% juice which was significantly
_decreased compared with control (P < 0.03).

These results are in agreement with Soares ef a/.{2003) who claimed
that,Seco-steroids from husk tomato are potent immunomodulatory
substances and act through a mechanism distinct from that of
dexamethasone.
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Table (7): Mean values * SD of weight and relative weight of different organs of rats fed on precarcinogenic oil
with 10% , 15% dry and 10%,15% juice of husk tomato after eight weeks of study.

Organs| Liver - Heart Brain
Kidney Spleen Lungs
Group Weight|Relative| Weight [Relative [Weight! Relative |Weight| Relative Welghtﬁgelativa?Nelght Relative

@ | % | tg | % (@ | % | (@ | % | @ | % %

~ontrol a a b b c c d d e e a a
7.31 3.22 1.32 0.58 0.74 0.32 0.76 0.33 1.24 054 1.35 063
+1.33 | 0.22 | 20.11 #0.03 [£0.20| +0.04 | £0.01 | 0.03 | £0.05 | +0.09 | +0.04 | *0.14

a a b b c c d d e e a a
Dry of b | 7.78 | 348 | 1.31 | 058 | 072 | 032 | 076 | 034 | 153 | 0.68 | 143 | 064
+1.06 | £0.25 | $0.05 +0.02 | +0.31{ £0.02 | #0.02 | £0.07 | +0.06 { +0.11 | £0.03 | +0.07

a a b b d d d d e e a a
g’:}:ﬁ‘;ﬁz 898 | 360 | 151 | 061 |065 | 026 | 0.74 | 030 | 149 | 060 | 1.19 | 0.48
+1.41 | 4007 | $0.12 0.01 [0.11] $0.04 | #0.01 | #0.05 | £0.05 { +0.06 | £0.05 | +0.07

Juice of a a b b c c e e € e a a
husk 7.65 3.44 1.22 0.55 0.70 0.31 | 0.60* | 0.26* 1.28 0.58 1.31 0.60
tomato 10% | £1.31 | 20.16 | £0.21 0.02 |+0.11| £0.02 | £0.03 | +£0.02 | +0.03 | +0.05 | +0.01 | +0.12

. a a b b c ¢ d d e e a a
uice offuekl 722 | 330 | 126 | 058 | 075 | 034 | 069 | 032 | 124 | 057 | 120 | 050
+1.51 | #0.25 | +0.08 | +0.05 |20.13 | 20.03 | +0.02 | +0.04 | £0.03 | £0.06 | 20.11 | 0.06

Significant with control group * P<0.05** P<0.01 *** P<0.001
Mean values In each column having different superscript (a, b, ¢, d, and e} are significantly different at P< 0.05.
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7-2. Histopathological results

Sever histopathological changes were noticed in liver from
experimental rats consumed precarcinogenic ail only described as kupffer cell
proliferation, hepatic necrosis associated with inflammatory cells infiltration
(mainly macrophages and neutrophils) and sinusoidal leucocytosis (Pict.1),
liver of rats fed on precarcinogenic oil diet with 10% dry of husk tomato
showed congestion of central veins, kupffer cell proliferation and slight
vacuolation of some hepatocytes (Pict.2). However, the only histopathological
finding in rats consumed precarcinogenic oil with 15% dry was proliferation of
kupffer cells (Pict.3). Liver of rats consumed precarcinogenic oil with 10%
juice showed marked dilatation and congestion of central veins as well as
kupffer cell proliferation (Pict.4). Liver of rats consumed precarcinogenic oil
with 15% juice of husk tomato revealed only vacuolar degeneration of some
hepatocytes with signet ring appearance of hepatocytes (Pict.5).

These results are in agreement with results of Brack ef al (2004)
claimed that, nonopioid analgesics acetyl salicylic acid have side-effects on
the gastrointestinal tract (ulcus formation). On coagulation (bleeding and
thrombaosis), on the renal (renal insufficiency), the pulmonary (bronchaspasm)
and the hematopoetic systems (agranulocytosis).

Shujing et al. (2004) investigated that, husk tomato herbs are widely
used in falc medicine as the agueous and ethanol exiracts prepared from the
whole plant of were evaluated for their antihepatoma activity.

Pandey et al. (2005) recorded that, repeated frying of vegetarian and
non-vegetarian foods in edible oil is a common practice round the globe.
Fried oil generates polyoyclic aromatic hydrocarbons (PAHs). Which may
lead to hazardous effect on human health in vitro cytotoxicity assays in
human hepatoma cell line,exposure of cells to RFFO extract at highest
concentration of reduced calony forming ability had no significant effect on
growth inhibition of cell up to 48h of exposure. RFFO extract has substantial
cytotoxic potential through the metabolic activation process of PAHs
gqnegaﬁd ﬁr';‘a

-4

(5 H

Pict. (1) : Liver of experimental rats
consumed recarcinogenic Pict. (2): Liver of rats consumed

A

oil only showing Kupffer 10% dry of physalis
cell proliferation as well as showing inflammatory
hepatic necrosis associated cells with hepatic
ith  inflammatory cells necrosis (H& E x 400).

infiltration and sinusoidal
leucocytosis (H& Ex 200).
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Pict. {4) : Liver of rats consumed 10%

P O o g e " e
cliferation of kupfer cells diiatation and congestion of

r: } (H&E x 200) central veins as well as Kupffer

I:I“ prullflrattnn (HEEx 200).

Piet. (5): Liver of rats mnsumed 15% Juu:a af physalls showing vacuolar
degeneration of some hepatocytes (arrows) (H&E x 200).
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