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Abstract

Rhubarb (Rheum rhabarbarum L.) is a perennial herbaceous plant widely used for public health, medicinal benefits and antioxidant
properties. Hepatotoxicity refers to the dysfunction or damage in the liver associated with an overload of drugs or other foreign
matters of the body. The present study distended to study the hepatoprotective effect of Rhubarb Roots (RRs) against carbon
tetrachloride (CCL4) -induced hepatotoxicity in rats. Forty rats were divided into five groups, of eight rats each. Group 1, normal
rats (negative control group) fed on the basal diet alone. Groups 2, 3, 4 and 5 were injected intraperitoneally with 1 ml/kg B. Wt. of
CCl4 in paraffin oil (1:1) once weekly to induce liver toxicity. Hepatotoxic rats in the group 2 (positive control group) were fed only
on the basal diet, while groups 3, 4 and 5 (treatment groups) were nourished on supplemented basal diet with 5, 10 and 15% of RRs,
respectively. Hepatotoxic rats who received an enriched diet with the three different levels of RRs have a significant decrease
(p<0.05) in the serum activity of AST, ALT and alkaline phosphatase enzymes. Additionally, serum concentrations of total bilirubin,
direct and indirect, total protein, albumin, urea, creatinine, uric acid and malondialdehyde (MDA) decreased significantly (P<0.05).
While the serum activities of CAT, GSH, GPx and SOD enzymes were significantly increased, compared to hepatotoxic rats that
feed solely on the basal diet. Histopathological examination also showed an evident improvement in the liver and renal tissues of
hepatotoxic rats fed on the enriched basal diet with different levels of RR. Finally, the existing study illustrated that RR could
improve the liver and kidney functions and activity of antioxidant enzymes by eliminating the deleterious toxic effect of CCly,
especially with the higher levels of RRs.
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INTRODUCTION

The Rhubarb (Rheum rhabarbarum L.; Polygonaceae) is a herbaceous plant. Its leaves are spherical heart-shaped
inflorescences and the fruits are trigonated nuts with wings of white-milk or cream-colored (Taheri and Assadi,
2013). There are several species and/or cultivars of Rhubarb included in the genus Rheum L., and composed of about
sixty species disseminated in the mountainous and desert regions in Asia and Europe, with the several species
occurring in China (Ruirui et al., 2010). Though many cultivars are considerably popular with a usual designate
Rhubarb, mainly three categories have been scientifically evaluated for trading proposes, namely Indian (R. emodi
and R. webbianum), Chinese (R. officinal, R. tangticum and R. palmatium) and Rhapontic Rhubarb (R. rhapnticum
L) (Agarwal et al., 2001).

Rhubarb plant is one of the traditional medicines and used widely for its nutritional value (Lai et al., 2015). The
petioles and/or stalks are the edible parts and are pink to red in colour with long leaves, as well as it has a fleshy
leathery and are considered to be much sweeter than green (Kalisz et al., 2020). Singh and Rawat (2016) reference
that Rhubarb contains several biological effect components as flavonoids, anthocyanin’s, anthraquinones, anthrones,
acylglucosides and stilbenes, as well as organic acids and vitamins.

Chinese folk medicine motivates the use of Rhubarb roots (RRs) in the treatment of constipation, abdominal pain,
appendicitis, fever, kidney failure, liver cancer, high blood pressure (Wojcikowski et al., 2004) and weight loss
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(Cao et al., 2017). Traditional Indian medicine has also used Rhubarb roots as a laxative, anti-microbial and, in
wound healing, skin ulcers, the treatment of boils and abdominal disorders (Agarwa et al., 2001). Furthermore,
experimental and clinical studies have shown that rhubarb roots have a diverse biologically beneficial effect as
hypolipidemic, antibacterial, anti-inflammatory, antioxidant (Fei et al.,, 2017), antidiabetic, anticancer,
nephropotector and heart protector (Ghorbani et al., 2019).

The liver is the most important organ and gland included in the nutrient metabolism and dominated by the levels of
cholesterol, glucose, iron and some hormones, as well as playing an important role in removing blood toxins and blood
clotting (Blachier et al., 2013). The liver is permanently widely exposed to several foreign matters such as
environmental toxins, drugs, chemicals and alcohol, which lead to various liver disorders or injuries, and can, in the
latest, lead to hepatic failure and death (Cooke et al., 2010). Also, inherits, virus infection and several different diseases
including obesity, diabetes or an attack from own immune system are other factors that can permanently damage the
liver and the bile duct or manger life (Sivakrishnan and Pharm, 2019). Hepatotoxicity defined as the damage in the
liver cells or functions due to the long period of exposure to drugs or non-drug chemical substances (alcohol, CCL4
and thioacetamide, etc.) (Dhingra et al., 2011). Carbon tetrachloride (CCls) is a common fundamental compound
used to cause liver injury (Kim et al., 2010). Moreover, the liver is not the only target organ of CCl,, but it also has
effects on many organs of the body such as the kidneys, heart, testicles and brain. The mechanism by which CCL 4
induced hepatotoxicity, in particular liver necrosis and steatosis, may be the bioactivation of CCl4 into
trichloromethyl free radicals by the cytochrome P450 system in liver microsoms and therefore causes lipid
peroxidation of the liver membranes leading to liver lesions (Ozturk et al., 2003). However, Dietary antioxidants
and anti-inflammatory agents play a critical role in combating CCl4 poisoning by scavenging active oxygen and free
radicals, neutralizing lipid peroxides and reinforcing the natural cellular antioxidant action (Unsal et al., 2021).

Today, the uses of the drug in the liver disease treat are sometimes expensive, inappropriate and can have serious
adverse effects. Due to these important problems, it is necessary to research the prevalence of natural alternative
sources locally and have been used before in popular medicine. Therefore, the present study distended to examine
the hepatoprotective effect of Rhubarb roots against CCl4-induced hepatotoxicity in rats.

Materials and Methods

Rhubarb Roots

Dried Rhubarb roots (RRs) as shown in photo (1) were obtained from the Dep., of Medic. and Aromatic Plants,
Agricultural Research Centre, Dokki, Egypt. Dried RRs were sorted, removing all invalid parts and cleansing from
dust. Afterwards, it was ground and sifted into 40 mm mesh powder and packed until it was used (photo 2).
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Photo 1: Whole rhubarb roots  Photo 2: Powder of rhubarb roots

Preparation of Purified Basal Diet

All the nutrient ingredients needed for the preparation of the basal diet (AIN 93-M) according to the nutritional
requirements of rats were purchased from the EI-Gomhorya Company for Trading Drugs and Chemicals, Cairo, Egypt.
Sucrose, soybean oil and starch were purchased from the local market. Afterwards, the diet was formulated based on
the approbated quantities of Reeves et al., (1993) to meet the nutritional requirements for rats during the experimental
period.

Rats

Forty male Sprague Dawley rats weighing (200+5 g) were obtained from the experimental animal house of the Faculty
of Veterinary Medicine, Cairo University. <: Thereafter, the rats were transferred and housed in wire cages at the animal
house of the Faculty of Home Economics, Helwan University under controlled environmental conditions of the
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light/dark cycle (12/12 hr), temperature (22+4°C) and relative humidity (45% to 50%). The supply of food and water
was uninterrupted during the experimental period.

Chemicals and Biochemical Kits

Carbon tetrachloride (CCly), diethyl ether and other chemicals used in this study were acquired from the EI-Gomhoriya
Company for Trading Drugs and Chemicals, Cairo, Egypt. Kits for biochemical assay were purchased from the Gamma
Trade Co., for Pharmaceutical and Chemical, Dokki, Egypt.

Inducement of Hepatotoxicity in Rats

In this study, hepatic toxicity in all rats with the exception of normal rats was induced by intraperitoneal injection (IP)
once a week with 1 ml/kg bwt of CCl, dissolved in paraffin oil in a 1:1 portion (v:v).as documented by Karthikeyan
and Deepa, (2010).

Experimental Design and Grouping of Rats

Prior to the trial study, rats were kept for a week to acclimatize. Subsequently, rats were randomized into five groups,
each with eight rats. In the first group (negative control group), rats were IP injected with an equivalent volume (0.1
mL) of paraffin oil once per week for six weeks and fed a normal basal diet. In Group 2, untreated hepatotoxic rats
were maintained as a positive control group and fed only with the basal diet. Hepatoxic rats in groups 3, 4 and 5 were
kept as treated groups by fed on the supplemented basal diet with Rhubarb roots (RRs) at the levels of 5, 10 and 15%
of the diet, respectively.

Determining Feed Intake and Body Weight

The amount of feed intake (FI) for each rat was evaluated based on calculating the amount consumed daily for each
group. To determine the change in body weight, rats were weighed before the experiment (IBW) and at the end of the
experimental period (FBW). Next, we calculated the body weight gain (BWG) and the relative body weight gain
(RGW%) as described by Kratochvilova et al., (2002).

Collecting Blood Samples.

At the end of the experimental period (6 weeks), rats in all groups were fasted for 12 hours, anesthetized with diethyl
ether and scarified. Portal vein blood samples were collected in clean, dry centrifuge tubes and left to coagulate at room
temperature. The clotted blood was centrifuged at 3000 rpm for 15 minutes to obtain serum. Then, clear serum samples
were taken into the Eppendorf’s tubes (1.5 mL) and stored at -20°C until they were used in biochemical analysis.

Biochemical Analysis

Assessment of Liver Functions:

The serum activity of AST, ALT and ALP enzymes was measured colorimetric by utilizing (Diamond Co, Hanover,
Germany) Kits according to instruction of Young (2000) and Young (1997), respectively. The biometrics were
measured using a spectrophotometer (Hum star 200, automatic biochemistry analyzer, Germany) adjusted at 505 and
510 nm, respectively.

Serum concentrations of total protein (TP), albumin (Alb), total bilirubin (TBL) and direct bilirubin (DBL) were
measured colorimetrically using a spectrophotometer (Hum star 200, automatic biochemistry analyzer, Germany) as
described by Tietz (1994), Young (2000), Henry (1991) and Burtis and Ashwood (1999), respectively. The device
was regulated at 545, 628, 520 and 548 nm, respectively for measuring the color intensity that reflect the serum
concentration of the tested parameters. While indirect bilirubin (IDBL) was estimated by calculating the difference
between total and direct bilirubin using the present formula (Indirect bilirubin (mg/dl) = Total bilirubin- Direct
bilirubin).

Estimation of Kidney Functions

Quantitative ELISA-based colorimetric Kits assay were used for the measurements of serum levels of urea nitrogen
(UN), creatinine (Cr) and uric acid (UA) based on colorimetric assay. The absorbance of the colored solutions was
recorded by using a spectrophotometer (Hum star 200, automatic biochemistry analyzer, Germany) adjusted at 540,
530 and 750 nm, respectively, according to Kits procedures describe by Friedman and Young (1997).

Estimation of Malondialdehyde and Activity of Antioxidant enzymes:

The serum concentration of MDA and activity of catalase (CAT), superoxide dismutase (SOD), glutathione (GSH) and
glutathione peroxides (GPx) enzymes were determined using commercial assaying kits (Cayman Practice ELISA Kits).
The principal method for the determination of oxidative stress depends on colorimetric by quantifying thiobarbituric
acid (TBA) reactivity as malondialdehyde (MDA) in a spectrophotometer adjusted at 532 nm according to the described
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method by de- Zwart et al., (1999). The procedure that is used for the evaluation of CAT activity depends on the
reaction of the enzyme with methanol in the presence of an optimal concentration of H202. The formaldehyde produced
is measured spectrophotometrically at 540 nm as described by Wheeler et al., (1990).

The standard technique to assay the activity of SOD is that the Kits used use an enzyme linked immunosorbent assay-
double antibody principle. The color change is measured spectrophotometrically at 450 nm as described by Wheeler
et al., (1990). The serum activity of GSH and GPx was assayed according to the Kit's instructions as described by
Ceballos-Picot et al., (1992) using spectrophotometrically at 340nm.

Histopathological Examination of the Liver and Kidney

Following rat dissection, the liver and kidney were carefully removed from each rat, washed with normal saline for
blood removal and immersed in neutral formaldehyde (10%). The submerged samples were then cleaned, washed and
dehydrated in ascending grade alcohols. Afterword, specimens were cleared in Xylol, fixed and deeply in paraffin mass,
sectioned to 4-6 microns in thickness and stained with the Heamatoxylin and Eosin stain for examination as described
by Bancroft and Gamble (2002).

Statistical Analysis
Statistical analyses were performed using software system (SPSS version 22). The statistical tool used for the evaluation
of significant differences (P<0.05) was the ANOVA test. The results obtained have been expressed in Mean £ SD.

Results

Recorded results in table (1) interpreted the effect of feeding supplemented diet with RRs on FI, FBW, BWG and RWG
(%) in rats with hepatotoxicity. It showed that the injected rats with CCl4 alone (positive control group) had a significant
(P<0.05) reduction in FI, FBW, BWG and RWG (%), compared to normal rats (negative control group). Whereas,
feeding rats on a supplemented diet with RRs at the three different levels (5, 10 and 15%) combined with IP injection
by CCl, has a significant (P<0.05) increase in FI, FBW, BWG and RWG (%) in comparison to injected rats by CCL4
alone. The superior results in FI, FBW, BWG and RWG (%) were established in treated groups by 10 and 15% of RRs.

Table (1): Effect of feeding on supplemented diet with RRs on FI, FBW, BWG and RWG (%) in rats with
hepatotoxicity.

Parameters Parameter as Mean = SD
Groups Fl IBW FBW BWG RWG
@) @) 9 @) (%)
Negative control group 16.41+0.20 4 200.43+0.14| 305.00+0.122 | 104.57+0.02% | 52.17+0.072
Positive control group 13.51+0.30 ¢ 201.10+0.15| 255.50+0.159 | 54.40+ 0.049 | 27.05+ 0.04¢
Treated groups with | 5% | 13.79+0.19 4 201.00+0.19| 289.50+0.10°| 88.50+0.09¢ | 44.30+ 0.08¢
RRs at levels of:
10%| 15.07+0.21¢| 201.00+0.20| 301.10+1.15° |100.10+ 0.05P | 49.800+ 0.03°
15%| 15.71+0.16 % 201.14+0.15| 301.30+1.11 {100.16+0.04P | 49.80+ 0.08P

Means with different letters in each row are significantly differs at p< 0.05

The tabulated results in table (2) explained that untreated rats with hepatotoxicity have a significant increase in the
serum activity of AST, ALT and ALP enzymes, compared to normal rates. Whilst the treatment of hepatotoxicity rats
by feeding on a supplemented diet with 5, 10 and 15% of RRs caused significant (P<0.05) reductions in the serum
activity of AST, ALT and ALP enzymes, compared to untreated hepatotoxicity rats. The best improved results were
reported in rats treated with high levels (15%) of RRs.
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Table (2): Effect of feeding on supplemented diet with RRs on serum activity of AST, ALT and ALP enzymes in rats
with hepatotoxicity.

Parameters Parameter as Mean + SD

Groups AST ALT ALP

(WL) (W/L) (W/L)
Negative control group 48.14+4 .22 ¢ 13.01+2.65 ¢ 91.01+2.31¢
Positive control group 88.14+3.98 ¢ 55.43+2.23 ¢ 165.71+1.60 ®
Treated groups with 5% 77.29+1.80° 36.29+1.11° 123.1446.20°
RRs at levels of: 10%| 70.57+2.30°¢ 33.86+1.46 ¢ 120.71+2.29
15% | 55.29+3.20°¢ 15.57+1.27 4 97.29+1.70 ¢

Means with different letters in each row are significantly differs at p< 0.05

As shown in table (3), the serum concentration of TP, Alb, TBL, DBL and IDBL were reduced significantly (P<0.05)
in injected rats with CCL4 and fed on a basal diet alone, compared with normal rats. On the other hand, feeding rats on
a supplemented diet with RRs at the three different levels (5, 10 and 15%) incorporated injected with CCl,4 significantly
(P<0.05) ameliorates serum levels of TP, Alb, TBL, DBL and IDBL as compared with that treated by CCL4 and fed
on the basal diet alone. In addition, the results showed that the supplemented diet with 15% of RRs increases the

improvement rate of serum concentration of the above parameters.

Table (3): Effect of feeding on supplemented diet with RRs on serum concentration of TP, Alb, TBL, DBL. And
IDBL in rats with hepatotoxicity.

Parameters Parameter as Mean + SD
Groups TP Alb TBL DBL IDBL
(gm/dl) (gm/dl) (gm/dl) (gm/dl) (gm/dl)

Negative control group 6.35+0.20¢ 2.69+0.12¢ 0.55+0.02¢ 0.19+0.01¢ 0.36+0.02¢
Positive control group 9.60+0.19° 3.63+0.25¢ 0.85+0.02~ 0.35+0.06° 0. 50+0.06°
Treated groups with 5% 8.58+0.23 3.50+0.082> 0.79+0.01° 0.37+0.01> 0.42+0.01°
RRs at levels of: 10% | 7.5440.25¢ 3.34+0.03 0.65+0.01¢ 0.30+0.01° 0.35+0.02¢
15% | 6.47+0.2614 3.04+0.37¢ 0.57+0.01¢ 0.21+0.01¢ 0.36+0.02¢

Means with different letters in each row are significantly differs at p< 0.05

Results in table 4 describe the effect of a fortified diet by RRs on serum concentration of UN, Cr and UA in
hepatotoxicity rats. The results exhibited a significant (p<0.05) increase in serum UN, Cr and UA concentrations in rats
treated with CCL4 and fed on basal diet alone (positive control group), compared to normal rats. However, the results
showed that there was a significant decrease in serum UN, Cr and UA concentrations of the CCls-treated groups given
the different levels of RRs in combination, compared to the treated rats with CCL4 and fed on basal diet alone. The
best amelioration in serum level of UN, Cr and UA is shown in the treated groups by RRs at a level of 15% compared
to the other treated levels.

Table 5 represents lipid peroxidation as indicated by serum MDA level and activity of CAT, SOD, GSH and GPx in
normal rats, injected rats with CCL4alone and that treated along with supplemented diet by 5, 10 and 15% of RRS. In
comparison to normal rats, administration of CCl4 encourages a significant (P<0.05) increase in serum MDA level and
decrease in the activity of CAT, SOD, GSH and GPx enzymes. Feeding rats on the fortified diet at the different levels
of RRs along with injection with CCL4 caused significant amelioration in serum MDA levels and activities of CAT,
SOD, GSH and GPx enzymes when compared to the positive control group fed on a normal basal diet alone.

The superior result in serum concentration of MDA and activity of antioxidant enzymes was shown in the treated group
by the upper levels (15%) of RRs.
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Table (4): Effect of feeding on supplemented diet with RRs on serum concentration of UN, Cr and UA in rats with
hepatotoxicity.

Parameters Parameter as Mean + SD
Groups UN Cr UA
(mg/dl) (mg/dl) (mg/dl)

Negative control group 41.86+0.54¢ 41.86+0.54¢ 41.86+0.54¢
Positive control group 67.24+1.972 67.24+1.972 67.24+1.972
Treated groups with 5% 54.16x1.07° 54.16+1.07° 54.16+1.07°
RRs at levels of: 10% | 48.89+0.63¢ 48.89+0.63¢ 48.89+0.63¢
15% | 43.41+1.844 43.41+1.844 43.41+1.844

Means with different letters in each row are significantly differs at p< 0.05

Table (5): Effect of feeding on supplemented diet with RRs on serum concentration of MDA and activity of CAT,
SOD, GSH and GPx enzymes in rats with hepatotoxicity.

Parameters Parameter as Mean + SD

Groups MDA CAT SOD GSH GPx

(u/ml) (u/ml) (u/ml) (u/ml) (u/ml)
Negative control group 1.58+0.12¢ 31.41+3.322 46.10+1.06* 6.78+0.302 19.83+0.50¢
Positive control group 3.41+0.56° 17.12+0.67¢ 24.51+0.33¢ 3.37+0.08¢ 8.78+0.19¢
Treated groups with 5% | 2.38+0.06° 18.73+2.98¢ 28.15+1.444 4.22+0.10¢ 14.30£0.22¢
RRs at levels of: 10% | 2.13+0.03° 25.98+0.78Y 35.50+0.80¢ 6.15+0.03¢ 16.31+0.18¢
15% | 1.55+0.19¢ 27.16+1.15% 43.60+1.28° 6.42+0.19> 18.88+0.32°

Means with different letters in each row are significantly differs at p< 0.05

Histopathological Examination

Microscopically, the liver of rats from group 1 (negative rats) revealed the normal histological architecture of lobules
as shown in Photo 3. In contrast, as shown in Photo 4, the liver of rats from group 2 (positive rats) have marked
hepatocellular steatosis, fibroblasts proliferation encircles the hepatocytes and hepatocellular apoptosis, as well as
marked fibroplasia in the portal triad, newly formed bile ductules and congested blood vessel (Photo 5). Meanwhile,
the liver of rats from group 3 treated with CCL4 + 5% of RRs exhibited Kupffer cell activation, hepatocellular steatosis
and a few strands of fibroblast proliferation shown in Photo 6. Liver sections of rats from group 4 treated with CCL4
+ 10% of RRs showed Kupffer cell activation and a few fine strands of fibroblasts encircle the hepatocytes (Photo 7).
However, liver sections of rats from group 5 treated with CCL4+15% of RRs revealed moderate fibroblasts proliferation
encircles the hepatocytes (Photo 8).

Light microscopic examination of kidneys of rats from group 1 (negative rats) showed normal histological architecture
of renal parenchyma as shown in Photo 9. In contrast, kidney sections of rats from group 2 (positive rats) showed
histopathological damage characterized by congestion of renal blood vessels and proteinaceous materials in the lumen
of renal tubules (Photo 10) as well as Pyknotic nuclei of renal tubular epithelium and congestion of glomerular tuft as
shown in Photo 11. Meanwhile, kidneys from treated rats with CCL4 + 5% of RRs (group 3) showed proteinaceous
materials in the lumen of some renal tubules (Photo 12), periglomerular and perivascular inflammatory cell infiltration
(Photo 13). On the other hand, kidneys from treated rats with CCL4 + 10% of RRs (group 4) revealed congestion of
the renal blood vessels and glomerular tuft (Photo 14). Otherwise, kidneys from treated rats with CCL4 + 15% of RRs
(group 5) exhibited no histopathological alterations except congestion of glomerular tuft in some examined sections as
shown in Photo 15.
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Photo 3: Photomicrograph of liver of rat from group 1 (negative rats) showing the normal histological architecture
of hepatic lobule (H & E X 400).

Photo 5: Photoicrogra of Iive ofvositie rats
showing hepatocellular steatosis (black arrow), showing marked fibroplasia in the portal triad (black
hepatocellular apoptosis (blue arrow) and fibroblasts arrow), newly formed bile ductules (red arrow) and
proliferation encircle the hepatocytes (red arrow) (H & congested blood vessel (blue arrow) (H & E X 400).

E X 400).
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Photo 6: Photomicrograph of liver from treated rats with Photo 7: Photomicrograph of liver from treated rats with
CCL4+ 5% of RRs showing Kupffer cells activation (blue CCL4s+ 10% of RRs showing Kupffer cells activation
arrow) hepatocellular steatosis (black arrow) and few (black arrow) and few fine strands of fibroblasts encircles
strands of fibroblasts proliferation (red arrow) (H & E X the hepatocytes (red arrow) (H & E X 400).

400).
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Photo 8: Photomicrograph of liver from treated rats with CCL4+ 15% of RRs showing steatosis of sporadic
hepatocytes (black arrow) and moderate fibroblasts proliferation encircles the hepatocytes (red arrow)

(H & E X 400).

Photo 9: Photomicrograph of kidney sections from negative rats showing the normal histological architecture of
renal parenchyma (H & E X 400).

Photo 10: Photomicrograph of kidney sections from

positive rats showing congestion of renal blood vessel positive rats pyknosis of some nuclei of renal tubular
(black arrow) and proteinaceous materials in the lumen epithelium (black arrow) and congestion of glomerular
of renal tubules (red arrow) (H & E X 400). tuft (red arrow) (H & E X 400).
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Photo 12: Photomicrograph of kidney sections from
treated rats with CCLs+ 5% of RRs showing
proteinaceous materials in the lumen of some renal
tubules (arrow) (H & E X 400).

rats with CCLs+ 5%
periglomerular and perivascular inflammatory cells
infiltration (arrow) (H & E X 400).

treated of RRs showing
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Photo 14: Photomicrograph of kidney sections from
treated rats with CCLs+ 10% of RRs showing
congestion of renal blood vessel (black arrow) and

Photo 15: Photomicrograph of kidney sections from
treated rats with CCLs+ 15% of RRs showing no
histopathological changes (H & E X 400).

glomerular tuft (red arrow) (H & E X 400).

Discussion

The hepatoprotective effect of Rhubarb roots (RRs) against carbon tetrachloride (CCL4) - induced hepatotoxicity in
rats was examined. That method has been verified by exploring its effect on some biological parameters such as changes
in body weight, liver and kidney functions, lipid peroxidation levels and the activities of antioxidant enzymes. In
addition to histopathological examination of liver and kidney tissues.

The existing results documented that intraperitoneal injection (IP) with CCl, gives rise to a significant decrease in food
consumed, body weight and activity of antioxidant enzymes tested (CAT, SOD, GSH and GPx). In addition, there is
a significant increase in serum activities of liver enzymes (AST, ALT and ALP), serum concentrations of total proteins
(TP), albumin (Alb) and total, direct and indirect bilirubins, as well as urea nitrogen (UN), creatinin (Cr) uric acid(UA)
and MDA. The histological examination pronounced the presence of hepatocellular steatosis, fibroblast proliferation
encircles the hepatocytes and apoptosis, as well as fibroplasia in the portal triad, newly formed bile ductuoles and
congested blood vessels. Furthermore, kidney sections showed congestion of renal blood vessels and proteinaceous
materials in the lumen of renal tubules, as well as pyknosis of nuclei of renal tubular epithelium and and congestion of
glomerular tuft.

The acquired results were in conformity with Weber et al., (2003) who stated that CCL4 has a hepatic toxic effect and
causes critical liver injury such as necrosis and steatohepatitis. This consequence of strength is due to the liberation of
free radicals, which are composed from trichloromethyl (CCL3) and proxy trichloromethyl (OOCCL3) radicals. These
free radicals can produce lipid peroxide which damage cell membranes, alter enzyme activities and lead to liver damage
and death of most cells. In addition, Naik and Panda (2007) exhibit that CCl4-treated animals have a significant
increase in serum activity of liver enzymes as an indication of liver deterioration. Further, Mahmoed and Rezq (2013)
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and Adewale et al., (2014) mentioned that CCl4 caused a significant increase in serum activity of AST, ALT and ALP
enzymes, and the levels of TP, Alb and total, direct and indirect bilirubins, UN, Cr and UA. These elevations may be
related to hepatic cholestasis and hepatocellular damage. Additionally, Ruidong et al., (2011) proved that the CCl4-
treated rats have a significant increase in serum levels of MDA and depletion in the activities of SOD, CAT, GSH and
GPx enzymes.

With regard to the accomplishment of RRs on hepatotoxicity rats, the present findings state that feeding hepatotoxicity
rats on a diet contains different levels (5, 10 and 15%) of RRs results in a significant increase in FI, BWG and RWG
%, comparable to the positive control group fed on the basal diet alone. In addition, adding the three different levels of
RRs to the diet successfully recovers liver and kidney functions and preserves their tissues from deterioration, as well
as recovers the activities of the antioxidant enzymes and decreases the levels of lipid peroxidation. The highest results
were established in treated heptotoxicty rats with moderate (10%) and higher levels (15%) of RRs respectively. The
results of the biological examination concurred with the consequence of the histological investigation, which
consequences incremental advancement with rising levels of RRs.

The current study was in agreement with the results of Bahnasy, (2020) who said that feed concumed, body weight
gaind and feed efficiency ratio were improved in the rhubarb —feeding rats. As well, Bu et al., (2018) illustrated that
RRs obviously diminished the serum activities of ALT, AST and ALP, as well as ameliorated the injury rate of liver
fibrosis. Additionally, Srinivasarao (2015) concluded that RRs extract decreased serum levels of ALT, AST, ALP, TP
and bilirubin. The hepatoprotective effect of RRs reduced liver alteration evidently directing antioxidant free radical
scavenging properties. Lai et al., (2015) mentioned that Anthraquinone as an active compound in Rhubarb remarkably
reduces the serum concentrations of ALT, AST and MDA, and increase the activity SOD enzyme. Hosseini et al.,
(2017) revealed that the extract of RRs enhanced the serum biological indexes related to the liver and kidney functions
of diabetic rats.

Moreover, the obtained results were in agreement with Lee et al., (2012) who discovered that RRs enhance the
antioxidant status of GSH enzyme in CCls-induced hepatic injury, aiding with mitigating hepatocellular injury resulted
by oxidation. Also, Wang et al., (2015) found out that RRs have the capacity to scavenge free radicals, reduce liver
MDA levels, improve total antioxidant capability, diminish lipid peroxidation and remediate cell membranes, and thus
RRS has the benefit of protecting hepatocytes. Hosseini et al., (2018) reported that RRS is a rich source of phenolic
compounds with antioxidant properties. The administration of RRs extract prevents mercury-induced liver toxicity in
rats as honoured by the lowering liver enzymes. This hepatoprotective effect was induced via suppression of oxidative
stress. Recently, Ghorbani et al., (2021) reporte that RRs extract decreased the blood levels of liver enzymes, total
bilirubin, direct bilirubin, albumin, urea, creatinine, attenuated of oxidative stress and improved pathological changes
in the liver.

The earlier studies identified the existence of multiple bioactive components of the RRs as enthrone, citreorosein,
hydroxyanthraquinone, aloe-emodin, emodin, Rhein, chrysophanol, Byron, plumbagin, acylglucoside, chromenes,
Steuben and resveratrol as well as glycoside of anthraquinone and chromone, and acids of protocatechuic and vanillic
(Shang et al., 2019). Furthermore, the bioactive antioxidant component includes polygons, Gallic acid, flavonoids,
procyanidins, catechin, epicatechin, and tannin (Rajkumar et al., 2011), marsupsin and maesopsin (Krenn et al.,
2003).

These results imply that rats feeding RRs possess a protective effect on the oxidative stress caused by CCl, injection.
The mechanism by which RRs augment liver functions may be attributed to their antioxidant properties. Ibrahim et
al., (2008) reported that emodin components exhibited hepatoprotective activity in vitro and in vivo conditions in
CCly4- induced liver injury. Anthraquinone compounds showed to be principally accountable for the liver protective
effects (Wu et al., 2014). Additionally, Lai et al., (2015) found out that the anthraquinone component in RRs hinders
oxidative stress and hepaticoxidation by way of inhibiting lipid peroxidation, intracellular ROS and augmenting
intracellular antioxidant action as well as scavenging oxygen-free radicals.

Conclusion

THE obtained results from the biochemical and histopathological investigation showed the Rhubarb roots have a
potential positive hepatopotective, antioxidant and nephuroprotective effects contrary to the toxic emphasise resulted
by CCl4. Nevertheless, in the eventual we need more researches specifically relevant to toxic effect of rhubarb in vivo.
Moreover the scientific database needs to be created to understand the fundamental mechanisms of Rhubarb roots
bioactivity.
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