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ABTRACT 

Viscum album Linn, (mistletoe) a Loranthacea is used in the management of different diseases. This study 

assessed the impact of V. album leaf aqueous extract on some biochemical and functional indices in female 

rats. Twenty female Wistar rats with average weight of 164.69 ± 2.02 g were assigned to study groups B, C 

and D and, a control (Group A) with five animals per group. Group A received 0.5ml of distilled water, while 

animals in groups B, C and D were administered with 50, 100, and 200 mg/kg body weight of the extract 

respectively, by oral, daily and for 30 days. The extract significantly (p<0.05) decreased follicle stimulating 

hormone, caused elevation of the luteinizing hormone and progesterone in serum of the animals.  Serum 

levels of triglyceride, total cholesterol and low-density lipoprotein were also reduced, whereas high density 

lipoprotein, Superoxide dismutase activity and the vitamin C concentration were increased (p<0.05) 

significantly. Activity of liver ALT, AST and GGT activities in serum, serum total protein, albumin and 

globulin, conjugated bilirubin as well as K+ and HCO3
-
 levels were not significantly (p>0.05) different in 

extract-treated and the control. Viscum album extract however, aggravated some indices of liver (13%) and 

the kidney (17%) functions. In conclusion, the overall results with 70% positive impact obtained, showed 

that V. album may be used as adjunct to therapy in management of anovulatory infertility and metabolic 

syndromes but need further toxicological investigations 
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INTRODUCTION 

 

Viscum album Linn (mistletoe) is a general name 

used to describe numerous species of hemi-parasitic 

plants which belong to the family Loranthaceae [1].  

It is identified by various names locally, such 

include “Afomo onisannan” (South-Western), 

“Kauchi” (North-Western) and “Apari” (South-

Eastern) Nigeria respectively [1, 2, 3]. In German, 

V. album is referred to as “Mistel”, “Vogelmistel”, 

“Leimmistel” and “gui commun”.  “Gui de druids” 

in French and bird lime in Europe [4]. They are 

mostly found growing on various deciduous trees 

such as Azadirachta indica (neem), Theobroma 

cacao (cocoa), Cola nitida (kola nut), Pentaclethra 

macrophylla (oil bean) and Albizia lebbeck, the 

lebbeck trees [2, 5, 6].   

The V. album is regarded as medicinal 

plant [7]. It is used in different forms such as 

decoction, fluid extracts, infusion and tea bags to 

manage several diseases globally, either in folk and 

orthodox medicine or as a complementary therapy 

[4, 7]. In the ethnomedicinal uses of mistletoe for 

instance, the European mistletoe was reported to be 

used to manage diabetes and high blood pressure.  

Mistletoe extracts were explored as an unorthodox 

oncology therapy in Germany [4, 7]. In Japan, 

mistletoe was used to treat hypertension, spasms of 

the cardiac muscle, rheumatic pain and threatened 

abortion and tea prepared from mistletoe leaves was 

used in India to treat diabetes [4, 7].  In Nigeria, 

decoction of mistletoes stem is used as management 

option for diabetes mellitus, hypertension, stroke as 

well as menstrual disorder and infertility [2, 8]. 

Furthermore, antioxidants, antidiabetic, 

antihypertensive, anti-inflammatory as well as 

hepato-protective in hepatocellular damage and 

reno-protective against nephrotoxicity in rats are 

some of the pharmacological activities of the plant 

which have been reported [7, 9, 10]. 

Numerous and diverse phytochemicals 

found mostly in four biochemical classes which 

include the alkaloids, glycosides, polyphenols and 

terpenes have also been identified in the different 

species of V. album [5, 6, 7]. These bioactive 

constituents have been shown to be responsible for 

varying biochemical and biological effects of the 

plant. These pharmacologically active compounds 

possess direct or indirect therapeutic effects and are 

included as medicinal agents in common drugs like 

aspirin, digoxin, quinine, and opium, thus 

contributing to the therapeutic evidence of the plant 

[4]. Many studies have investigated the 

phytotherapeutic potentials of Viscum album in 

different experimentally-induced animal models 

disease conditions and organ dysfunction. For 

instance, 400 mg/kg methanol extract was shown to 

demonstrate antidiabetic effect, it decreases 
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hyperglyceamia by reducing fasting blood sugar in 

rats [11]. In another study [12], 100 mg/kg aqueous 

extract restored irregular oestrus cycle and 

polycystic ovary morphology in polycystic ovarian 

syndrome rats. A 350 mg/kg ethanol extract was 

also reported to prevent oxidative stress, liver injury 

and the hepatic dysfunction in chlorpyrifos treated 

rats [13].  

 However, there is scanty of scientific 

information on the effect of V. album extracts on 

biochemical and functional indices in normal rats, 

which may provide insights to some biochemical 

activities of the plant. Hence, this study aimed to 

assess the impact of V. album leaf extract on 

concentration of selected biochemical parameters, 

liver and kidney function indices in healthy female 

Wister rats. 

 

MATERIALS AND METHODS 

 

Study area 

Osun grove is located along the bank of Osun River 

in Osogbo capital city of Osun State, South Western 

Nigeria. It is located on a latitude of 7°45'05.9"N 

and longitude of 4°33'03.9"E, 250km north of 

Lagos. The grove has a land size of 75 hectares and 

it is about 350 meters above sea level. It houses 

hundred shrines, sculptures and serves as world 

heritage site [14, 15]. 

 

Ethical clearance 

The experimental protocols were approved by 

Ethical Committee on the Use, Care and Handling 

of laboratory animals, University of Ilorin Ethical 

Review Committee (UERC), (Reference: 

UIL/UERC/12/68DM002, Number: 

UERC/ASN/2015/222). 

 

Sample collection 

Leaves of V. album grown on kola nut host tree 

were collected from Osun grove, Osogbo, south-

western Nigeria, after due identification and 

authentication with a voucher specimen number 

(UILH/ 001/1210) in the Herbarium Unit, 

Department of Plant Biology, University of Ilorin, 

Nigeria. 

 

Experimental animal 

Twenty female Wister rats with average weight of 

164.69 ± 3.02 g used were obtained from the 

Department of Biochemistry, University of Ilorin, 

Nigeria. The animals were housed in plastic cages, 

placed in well ventilated Animal House, under 

normal atmospheric conditions and a 12h dark/light 

cycle. The animals were freely fed with standard rat 

pellets (Premier Feed Mills Co., Ltd., Nigeria) and 

tap water throughout the duration of the experiment 

 

Extract preparation  

The leaves were washed, air dried at room 

temperature (30⁰C) for two weeks and pulverized 

using an electric blender (Master Chef Model MC – 

BL1970, USA). A 500 g portion of the pulverized 

leaves were macerated in 1 L of distilled water for 

48 h with the solution being shaken at intervals. The 

resulting solution was then filtered (whatman no 1 

filter paper) and the filtrate was freeze dried at 65⁰C 

(J9897/2 Lyotrap lyophilizer, LTF Scientific 

Greenfield, Oldham, UK).  A 13.58 g of the crude 

extract was produced, corresponding to 9.05 % 

yield. This was reconstituted in distilled water to 

give the doses of 50, 100 and 200 mg/kg body 

weight which were administered [12]. 

  

Groups of animals and extract administration 

After acclimatization for two weeks, the animals 

were assigned to groups B, C and D and a control 

(Group A) with five animals per group. The animals 

were administered orally with the extract daily for 

30 days as follows: 

Group A = 0.5 ml of distilled water 

(Control) 

Group B = 50 mg/kg body weight of V. 

album 

Group C = 100 mg/kg body weight of V. 

album   

Group D = 200 mg/kg body weight of V. 

album  

A 41.20, 82.30 and 164.70 mg of the extract were 

separately dissolved in 5ml of distilled water and 

1ml of the solution was administered orally to each 

rat in groups B, C and D respectively to obtain the 

required 50, 100 and 200 mg/kg body weight 

dosage. 

 

Preparation of serum and liver supernatant 

At the end of the experimental period, animals in 

their estrus phase were anesthetized with diethyl 

ether before being sacrificed, 5 ml of venous blood 

was collected from each animal into plain bottles 

and allowed to clot at 30⁰C for 45 min., after full 

clot retraction, the sample was centrifuged at 850 g 

for 10 min. The supernatant serum was pipetted into 

another plain bottle using a Pasture pipette, sealed 

tightly, and frozen at -20⁰C till when it was used for 

biochemical tests. The animals were swiftly 

dissected, the liver was excised and blotted with 

blotting paper. A section (1 g) was homogenized in 

ice-cold 0.25 M sucrose solution (1:4 w/v). The 

homogenate of the liver was centrifuged at 1000 g 
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for 10 min, and the supernatant was used to assay 

the liver marker enzymes.  

Determination of serum gonadotropins and 

progesterone 

Serum, follicle stimulating hormone (FSH), 

luteinizing hormone (LH) and the progesterone 

were estimated using a commercial assay kits 

(Monobind Inc. Lake Forest, USA).  The procedure 

outlined in the manufacturer’s manual packed with 

the assay kits adopted the principle of enzyme 

immunoassay (ELIZA) and was followed.  

Serum lipid profile analysis 

Triglyceride (TG), total cholesterol (tcholesterol) 

and the high-density lipoprotein cholesterol (HDL-

C) fraction were analyzed with commercial reagent 

kits (Agappe Diagnostics, Switzerland GmbH).  

The procedure outlined in the manufacturer’s 

manual enclosed in the assay kits was used, it 

adopted the colorimetric based CHOD-PAP method 

[13]. The low-density lipoprotein cholesterol (LDL-

C) and the atherogenic index were then computed 

[14] using the formula: 

 

 

 

 

 

 

Determination of serum superoxide dismutase 

activity and vitamin C concentration 

 Activity of superoxide dismutase (SOD) and the 

vitamin C were estimated by standard 

spectrophotometric method [18, 19].  

Determination of selected liver maker enzymes 

The activities of alanine and aspartate 

aminotransferase (ALT and AST) were determined 

as described by Reitman and Frankel [20], and the 

method of Szasz [21] was adopted for gamma 

glutamyl transferase (GGT) assay.  

 

 

Determination of some serum proteins and 

bilirubin 

Serum total protein, albumin and bilirubin were 

respectively determined by spectrophotometric 

methods [22, 23, 24]. The globulin fraction was 

calculated by subtracting the serum albumin 

concentration from the total serum protein 

concentration: Globulin (g/dl) = Total Protein – 

Albumin and the conjugated bilirubin also from the 

total bilirubin gives the unconjugated bilirubin [25].  

Determination of some serum electrolytes, urea 

and creatinine 

The method described by Tietz, [25] was used for 

the determination of sodium, potassium, chloride 

and the bicarbonate ions as well as urea 

concentration in the serum using the procedure 

outlined in the commercial reagent kit manual. 

Sodium and potassium were determined using the 

flame photometer, spectrophotometry for chloride 

ions and urea and the titration method for 

bicarbonate ion concentration. Creatinine was 

determined by spectrophotometry using method of 

Veniamin and Varkirtzi-Lemonias [26].   

 

Data analysis 

Data are presented as mean of five determination ± 

standard error of mean (SEM). Significance of 

difference among groups was determined by One-

way analysis of variance (ANOVA), Post Hock 

multiple comparison analysis by the Duncan's Test 

and p < 0.05 was accepted as significant. The chart 

was drawn using graph pad prism 5. 

 

RESULTS 

 

Oral administration of the Viscum album leaves 

extract for 30 days significantly (p<0.05) decreased 

follicle stimulating hormone (FSH) in the serum of 

the animals, with a high LH: FSH ratio of 2.88 (1.70 

± 0.06: 0.59 ± 0.05) and 1.42 (1.76 ± 0.05: 1.24 ± 

0.17) in the 50 and 100 mg/kg compared to 0.60 

(1.84 ± 0.12: 3.07 ± 0.06) for the distilled water 

control group as shown in Table 1. The extract also 

significantly decreased (p<0.05) the serum levels of 

triglyceride, total cholesterol and the low-density 

lipoprotein, whereas the high-density lipoprotein 

was significantly increased (p<0.05) with a 

profound effect in the 100 mg/kg group compared 

to the control (Table 2).  Activity of superoxide 

dismutase and vitamin C concentration in serum of 

the animals that received 100 and 200 mg/kg extract 

were also statistically (p<0.05) elevated (Figure 1 & 

2). Furthermore, activity of liver ALT, the AST and 

GGT activities in serum and liver (Table 3), serum 

total protein, albumin and globulin, conjugated 

bilirubin levels (Table 4) as well as the serum K+ 

and HCO3
- (Table 5), were all not significantly 

different (p>0.05) in the groups administered with 

the extract and the control group. 

TG 
LDL (mg/dl) = tCholesterol – HDL - 5 

Atheriogenic Index =  
LDL-C 
HDL-C 
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 However, compared with the control, 50 

mg/kg of the extract significantly (p<0.05) 

increased activity of ALT in serum of the animals 

by 11% (Table 3), while the unconjugated bilirubin 

was decreased by 52% (Table 4).  It also elevated 

Na+ (9%) and the urea level by 136% (Table 5). The 

100 mg/kg of the extract significantly increased 

serum ALT by 7% (Table 3), urea by 130 % and 

then reduced the creatinine by 12% as shown in 

Table 5. Furthermore, animals that received 200 

mg/kg of the extract showed increase of 23% in 

total bilirubin (Table 4) and a decrease in creatinine 

by 8% (Table 5). 

 

Table 1: Serum gonadotropic and progesterone hormones concentrations of female rats after administration 

of V. album leaves extract 

                                                                                            V. album (mg/kg) body weight 

Parameters        Control         50       100        200 

FSH (mIU/ml)) 
3.07 ± 0.06

⁂

 
0.59 ± 0.05* 1.24 ± 0.17# 2.17 ± 0.44⁑ 

LH (mIU/ml))  
1.84 ± 0.12

♦

 1.70 ± 0.06
♦

 1.76 ± 0.05
♦

 0.76 ± 0.16
▄

 

Progesterone (ng/ml) 8.13 ± 0.14⁑ 8.00 ± 0.06⁑ 6.60 ± 0.16* 6.89 ± 0.33* 

Values are mean ± SEM, (n=5). Values across the rows with different superscripts   

are significantly different (p < 0.05). The FSH (Follicle stimulating hormone) and  

 LH (Luteinizing hormone). 

 

Table 2: Serum lipid profile of female rats after administration of V. album leaves extract 

                                                                                        V. album (mg/kg) body weight 

Parameters (mg/dl)     Control         50       100        200 

Triglyceride 
160.63 ± 5.38

 #

 146.41±6.19
⁂

  

 

115.49 ± 3.27⁑ 

 

125.40 ± 3.91* 

Total cholesterol 88.16 ± 4.25▲ 

 
59.51 ± 4.90

▌

 

 

48.36 ± 2.05
■

 
81.53 ± 4.51▲ 

HDL 11.14± 0.88♣ 14.57 ± 1.75♣ 

 
18.94 ± 3.10

#

 17.62 ± 3.08
* 

 

LDL 
44.89± 3.620

■

  

   

15.74 ± 4.53▲ 
6.32 ± 1.940

♠ 

  39.18 ± 5.50
▌   

 

Atherogenic index 
 4.03± 0.34

♦

 1.07 ± 0.29
⁋

 0.34 ± 0.12
⁋

 
2.37 ± 0.5 0♣  

 

Values are mean ± SEM, (n=5). Values across the rows with different superscripts are significantly 

different (p < 0.05). HDL (High density lipoprotein), LDL (Low density lipoprotein). 

 

 

Table 3: Activities of alanine, aspartate and gamma glutamyl transferase in the liver and serum of female 

Wister rats after administration of V. album leaves extract  

                                                                                             V. album mg/kg body weight 

Enzymes (U/L) Tissue Control 50 100 200 

ALT Liver 
76.04 + 4.87

▼ 
                  68.82 + 4.4

▼

 71.62 + 6.57
▼

 73.35 + 4.77
▼

 

 Serum 
3.97 + 0.20

■  

 4.42 + 0.39
♠

 4.23 + 0.44
♠

 3.89+ 0.22
■  

 

 

AST Liver 
41.52 + 4.70

▌

 41.94 + 3.78
▌

 39.75 + 4.40
▌

 39.56 + 4.63
▌

 

 Serum 
5.31 + 0.48

♦    

 5.03 + 0. 74
♦    

 5.39 + 0.29
♦    

 5.22 + 0.35
♦    

 

 

GGT Liver 
21.10 + 1.60

⁋   

 25.98 + 2.75
⁋   

 24.75 + 2.24
⁋   

 24.84 + 2.41
⁋   

 

 Serum 
3.47 + 0.52

⁂

 

 

2.55 + 0.28
⁂

 3.01 + 0. 70
⁂

 3.40 + 0.37
⁂
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Values are mean ± SEM, (n=5). Values across the rows with different superscripts are significantly 

different (p < 0.05)  

 

 

 

Table 4: Selected plasma protein and bilirubin of female Wistar rats after administration of V. album leaves 

extract  

                                                                                          V. album (mg/kg) body weight 

 Parameters     Control         50       100        200 

Total protein  
6.97 + 0.56

■  

 7.48 + 0.38
■  

 6.78 + 0.60
■  

 7.18 + 0.47
■  

 

Albumin  
3.25 + 0.73

#

 4.25 + 0.20
#

 3.79 + 0.37
#

 4.00 + 0.41
#

 

Globulin  
3.05 + 0.45

▼

 3.24 + 0.33
▼

 2.99 + 0.58
▼

 3.18 + 0.46
▼

 

Total bilirubin  
1.41 + 0.08 

⁂

 1.26 + 0.10
⁂

 1.29 + 0.15
⁂

 
1.73 + 0.25⁑ 

Conjugated 

bilirubin  
1.18 + 0.13

♦

 1.14 + 0.10
♦

 1.12 + 0.19
♦

 1.36 + 0.15
♦

 

 

Unconjugated 

bilirubin  

 

0.23 + 0.07
♠

 

 

0.11 + 0.03▲ 

 

0.16 + 0.06
♠

 

 

0.37 + 0.12
♠

 

Values are mean ± SEM, (n=5). Values across the rows with different superscripts are significantly 

different (p < 0.05). Plasma protein concentrations (g/dl) and the bilirubin (mg/dl) 

 

Table 5: Selected electrolytes, urea and creatinine concentrations in serum of female Wistar rats after 

administration of V. album leaves extract  

  Parameters                                                                    V. album (mg/kg) body weight 

 (Mmol/L) Control         50       100        200 

  

Na+ 
124.80 + 1.92

▼

 132.60 +3.70
▌   

 127.40 +3.43
▼

 130.00 + 4.36
▼

 

K+ 

3.70 + 0.34
⁂

 3.94 + 0.27
⁂

 4.62 + 0.14
⁂

 4.38 + 0.32
⁂

 

HCO-
3

 

26.60 + 1.34
#

 24.60 + 3.58
#

 27.40 + 1.52
#

 28.20 + 0.84
#

 

 

Cl_ 

 

93.20 + 4.76▲
 

 
103.60 + 3.21

■

 

 

100.41 + 3.91
■

 

 

100.80+ 2.39
■

 

 

 

Urea                 

 

2.31 + 0.16⁑ 

 

5.46 + 0.22
⁕

 

 

5.32 + 0.52
⁕

 

 

2.90 + 0.47⁑ 

 

Creatinine 

 

116.90+ 5.77 
♦

 

 

113.38 + 3.77
♦

 

 

103.10 + 2.50
▄  

 

 

107.10 +1.50 ▲
 

 

Values are mean ± SEM, (n=5). Values across the rows with different superscripts are significantly 

different (p < 0.05)  
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Figure 2: Vitamin C concentration in serum of female Wister rats after administration of 

V. album   extract. Bars are mean ± SEM, (n=5). Bars with different letters are significantly 

different (p<0.05), b.w.: body weight 

 

 
 
Figure 1: Activity of super oxide dismutase in serum of female Wistar rats after administration 

of V. album extract. Bars are mean ± SEM, (n=5). Bars with different letters are significantly 

different (p<0.05), b.w.: body weight 

 



 Oseni (2022); The impact of Viscum album leaf extract on some biochemical parameters  

 

Nigerian Journal of Scientific Research, 21(2): 2022; July–December; journal.abu.edu.ng; ISSN-0794-0378          365 

 

 

DICUSSION 

  

Follicle stimulating hormone (FSH) and the 

luteinizing hormone (LH) are gonadotropic 

hormones which by feedback mechanisms are 

released, effect and regulate optimum production 

and action of oestrogen and progesterone as would 

be required during the sexual cycle [27]. Mid cycle 

decreases in FSH with corresponding increase in 

LH leading to the LH surge is essential for ovulation 

to occur [27]. The 50 mg/kg of the extract which 

produced high level of luteinizing hormone and a 

slight elevation of the progesterone in estrus phase 

(mid cycle / ovulation stage) of the oestrous cycle, 

the sexual cycle in rats [28] is an indication that the 

extract, may subsequently promote ovulation. The 

possible biochemical stimulating effect of V. album 

on LH, which is associated with ovulation, may 

therefore, partly account for therapeutic potential of 

the plant in infertility due to anovulation. This 

corroborate fertility potential of the plant earlier 

reported [2, 7]. 

Enhanced exogenously (dietary) or 

endogenously accumulation of abnormal lipid in the 

serum, leading to elevated serum triglyceride, total 

cholesterol and their related lipoprotein fractions 

(LDL-C and HDLC-C) ratio are indication of high 

atherogenic index which is a risk factor for 

cardiovascular diseases [29]. Reduced TG, 

Cholesterol, LDL and the increased HDL shown by 

the extract therefore, implies that V. album could 

decrease the extent of lipogenesis and then the 

associated incidence of atherosclerosis, high blood 

pressure and other cardiovascular diseases. An 

elevated, high density lipoprotein cholesterol to low 

density lipoprotein-cholesterol ratio (HDL-C: 

LDL-C) correlates positively with lower incidence 

of coronary artery diseases [29]. Hence, the 

increase in the high-density lipoprotein-cholesterol 

concentration following administration of the 

various doses of the extract in this study indicated 

that the plant may protect against cardiovascular 

diseases. Reducing the extent of fat accumulation 

and the sodium potassium ion ratio, which may 

enhance relaxation of blood vessel walls may 

justify the phytotherpeutic evidences of the plant as 

antiobesity, antidiabetic or antihypertensive [7,  27, 

29]. 

 Alanine and Aspartate aminotransferase 

(ALT and AST) as well as gamma glutamyl 

transferase (GGT) are enzymes found in the liver 

[30]. Chemicals and drugs which may also include 

the V. album can cause alteration in their activities 

[31, 32], changes are used in diagnosis of liver 

damage, dysfunction or diseases, treatment 

exposure or outcome and in toxicological 

evaluation [30], for instance, increase in ALT and 

AST are used as surrogate marker for liver injury, 

elevated activity of AST and GGT in serum aid 

indication of hepatocellular damage, which are used 

in the differential diagnosis of obstructive jaundice 

and myocardial infarction [13, 30,]. Therefore, 

insignificant increase or decrease in the activity of 

ALT, AST and the GGT in liver of the animals’ 

given extract implies that the extract could not have 

caused adverse liver injury, hepatocellular damage 

and alterations in cell membrane permeability 

which may lead to liver dysfunction and thereby 

causing abnormal de novo metabolism of these 

enzymes.  

Total protein consists of the soluble 

proteins in blood, albumin and globulins are the 

major components.  Total protein, albumin and 

bilirubin are metabolized in the liver and are used 

as indices of the liver's synthetic and excretory 

functions. Albumin is synthesized in the liver and 

can be broken down to its amino acid components, 

which are then used to produce other proteins. 

Serum albumin concentration is used as an index of 

albumin turnover [33, 34].  Therefore, the absence 

of change in the serum levels of total protein, 

albumin, and globulin of the animals after 

administration of extract suggests that the liver's 

ability to synthesize these plasma proteins may not 

have been compromised.   The elevated 

unconjugated bilirubin may however be an 

indication of bile duct obstruction and decreased 

bile release to the small intestine for elimination.  

This could have led to bile buildup in the liver and 

consequently the accumulation of unconjugated 

bilirubin as seen in the blood of the study animals 

[35], similar elevating effect of the highest dose 

could not be detected on either of conjugated or 

unconjugated bilirubin as corroborated by 

insignificant effect of this dose on the bilirubin 

fractions, this imply that insult on the liver and 

biliary tracts affecting the metabolism of bilirubin 

could not be appropriately established. Hence, 

further toxicity studies are recommended. 

The kidney performs homeostatic and 

excretory functions involving regulation of 

electrolyte balance, removal of urea, and the 

creatinine, through glomerular filtration of plasma 

water, selective tubular reabsorption and the 

secretion of electrolytes, fluids and solutes. Thus, 

electrolytes, urea and the creatinine are utilized to 

assess glomerular filtration rate, tubular 

reabsorption and secretory functions of the nephron 

[36, 37, 38]. Increase reabsorption of sodium in the 

proximal convoluted tubules as indicated by 
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elevation in serum is usually accompanied by Cl-, 

HCO3
- and water reabsorption, this can cause water 

retention, increase intravascular fluid volume and 

high blood pressure in renal arteries [39], which can 

progressively modulate renal injury and loss of 

function. Potassium supplementation leading to 

elevated plasma level has vasodilation effect, 

promoting muscle contraction, blood flow and 

thereby reducing the pressure against blood vessel 

walls [40].  Therefore, elevated K+ and the decrease 

Na+ levels in serum of animals that were 

administered with the 100 and 200 mg/kg body 

weight suggest that these doses might cause 

natriuresis, accompanied by salt and water 

excretion and then, Na+ reduction in the body of the 

animals. This may lead to decrease blood pressure 

in the renal arteries and may also support 

antihypertensive impact of the plant.  

 Impaired renal reabsorption can cause 

electrolyte derangement and accumulation of toxic 

metabolites such as urea in the blood. This is 

corroborated by high level of urea observed in the 

50 mg/kg. The increased urea may also be due to 

competitive excretion of Viscum album and the urea 

in the nephron. Certain constituents in the extract 

may compete with urea for the tubular transport 

mechanism, thereby decreasing secretion of the 

urea in the renal tubules. This may have resulted in 

the delayed excretion and consequently, the 

elevation in plasma levels. The highest dose used 

however restored the renal malfunction affecting 

urea metabolism as evidenced from the lack of 

change in urea level from the control. Serum 

creatinine is one of the indices utilized to assess 

glomerular filtration rate and the impact of a 

medication on the nephron [36, 37, 41].  Therefore, 

the reduction of creatinine due to the extract 

administration may be indicative of an increased 

glomerular filtration rate and renal excretion 

mediated by some metabolites of the extract.  

Super oxide dismutase (SOD) and vitamin 

C are in vivo antioxidant indices, the SOD is an 

enzymatic antioxidant which could prevent 

superoxide anion (O* ) and oxygen radical (O2
* ) [42 

], increase in the serum activity of this enzyme 

caused by the extract may implies possible 

activation of SOD which can facilitate reduction of 

superoxide anions to a non-radical oxygen 

molecule. Vitamin C is a water-soluble essential 

micronutrient which act as a non-enzymatic 

antioxidant by scavenging of peroxyl radicals [42]. 

Boost the immune system and combat susceptibility 

to infectious diseases, low plasma and tissue 

vitamin C concentration correlate well with many 

diseases [43]. Therefore, increase in these 

biochemical compounds by the extract may 

contribute to antioxidant enhancing potential of the 

plant, increased antioxidant status can protect cell 

membranes from free radicals damaging effect and 

oxidative stress implicated in different pathological 

conditions. Positive impacts of V. album extract on 

concentration of the biochemical indices which 

were observed in this study may justify the 

therapeutic effects of the plant. The dose specific 

abnormal alterations which were shown in serum 

ALT activity, Na+, Cl-, urea and creatinine 

concentrations may be an indication for possible 

toxicity potential associated with the V. album 

extract. 

 

CONCLUSION 

 

The mid cycle high LH and FSH ratio involvement 

in ovulation and possibly in anovulatory infertility, 

decreased serum lipids and elevation of serum 

potassium which may promote antihypertensive 

therapy as well as the increased antioxidant status 

protection demonstrated by Viscum album leaf 

extract may justify the therapeutic evidences of the 

plant in the management of numerous metabolic or 

chronic diseases. Further studies are recommended 

to evaluate the toxicological effects of the plant.  
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