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Abstract: 

Collagen is the main structural protein of connective tissues in animals. ‎Comprising 

approximately 30% of all proteins in the body, it is present in ‎fibrous tissues, such as 

tendons and ligaments, as well as in the cornea, ‎cartilage, bones, skin, and blood vessels. 

This study was aims to evaluation the ‎effect of oral administration of collagen-α® on the 

health status of functions of ‎liver and kidneysin male rabbits. The animals were randomly (6 

rabbits/group) ‎divided into three groups which include: Group-A (standard group) 

was ‎administered with 1 ml of distal water, Group-B (collagen-α15) was ‎administered with 1 

ml of collagen-α® and Group C (collagen –α30) was ‎administered with 1ml of Collagen-α® 

for 30 days. The results showed various ‎changes in parameters and histopathologythat 

related to the liver and kidneys ‎functions in groups of collagen-α when compared with the 

control group. The ‎risk of sub-acute and acute toxic effect was observed in mature male 

rabbit's ‎oral administration with 1 ml collagen-α supplement for 30 days. This 

result ‎suggests that the adverse effect of collagen derived supplements administration ‎for 

long period‎. 
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Introduction: 

Collagen is considered one of the most beneficial prebiotics due to its low 

immunogenicity and high biocompatibility; also it has been extensively studied as a polymer 

that is use in many biomedical products such as cosmetics and pharmaceutical products 

(1). Nowadays, the biomolecule can be obtained by extraction from natural sources such as 

plants and animals or by recombinant protein production systems including yeast, bacteria, 

mammalian cells, insects or plants, or artificial fibrils that mimic collagen characteristics 

like the artificial polymer commercially named as KOD.Due to its growing use, the market 

size is estimated to be worth over USD 6.63 billion by 2025 [Collagen Market by Source 

(Bovine, Swine, Poultry, Marine), Product (Gelatin, Hydrolyzed Collagen), Application (Food 

& Beverage, Healthcare, Cosmetics), by Region, and Sectoral Forecasts, 2014–

2025(2).Collagen is the most abundant protein in the human and animal body that has 

many multi-functions. The loss or defect of collagen can cause skin aging and other 

diseases and also increase of collagen. The collage treatments have demonstrated effective 

improvements in skin hydration, skin elasticityand medical scaffold treatment in many 

clinical studies. In addition, the collagen treatment for GERD in COVID-19 patients. 

Collagen therapy can reach good improvement and does not cause any serious adverse 

reactions. Collagen-based materials and products are the potential to be used in more 

applications, and they are the one of most important supplements for aging people (3). 

Collagen (CH) intake has an effect on the absorption and metabolism of lipid and 

glucose. CH significantly reduces high fat diet-induced body weight gain and down regulates 

serum levels of total cholesterol, triglyceride and low-density lipoprotein (4) and alter lipid 

metabolism-related gene expression and the unfolded protein response in mouse liver (5). 

The hypoglycemic effects of CH have also been reported (6). It has been reported that CH 

can improve glucose tolerance by inhibiting intestinal glucose uptake and enhancing insulin 

secretion, suggesting the antidiabetic property of CH (7).Previous studies have revealed that 

CH-II reduced lameness pain and pain during limb manipulation, and physical exertion in 

arthritic (8). A high risk of chronic toxic effect was observed in pregnant rabbitsinoculated 

with 1 ml of oral dose of collagen alpha supplement (9).The current study was designed to 

evaluate the effects of Collagen-α® as a dietary supplement on hepatic and renal functional 

changes in healthy adult male rabbits. 

 

Materials and Methods: 

Experimental design: 

Eighteen mature male rabbits (Lepus cuniculus) (weight 1000-1200 gm) were housed 

under controlled environmental conditions in Veterinary Animal House, from 1/2/2021 to 

6/7/2021 in College of Veterinary Medicine/University of Basrah, Basrah.The rabbits were 

randomly divided into three groups (6 animals/group) ; 

1- G A (control group) were orally administrated with 1 ml of distal water. 

2- G B (CH-α 15) were administration orally 1 ml of collagen-α® by gavage for 15 days. 

3- G C (CH-α 30) were administration orally 1 ml/animal of collagen-α® by gavage for 30 

days. 
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Collagen-α source and dosage: each ampulla contain 10 ml of Collagen Peptide (5g), 

Rosehip Extract (0.5g) and Vitamin-C (60mg), dosage 1ml/kg BW) (10). 

Collection of blood samples (10 ml) via the cardiac puncture of animals by using 5ml 

sterile syringe and then putting in tubes without anticoagulant and then serum isolation by 

using centrifugation (3000 rpm / 15 min), stored it at -20ºC until analysis and then 

sacrificed the animals to take liver and kidneys (after 15 and 30 days) for histopathological 

examination. 

 

Biochemical Measurements: Some biochemical measurements were done on the serum 

after separation by using special enzymatic kits as follow: 

1-Serum Aspartate aminotransferase (AST) Estimation(U/I) and Serum Alanine 

aminotransferase (ALT) Estimation(U/I): Aspartate  and alanine aminotransferase is 

measured by monitoring the concentration of oxaloacetate hydrazone formed with 2,4-

dinitrophenyl-hydrazine (11). 

2-Serum Alkaline Phosphatase (ALP) Estimation(U/I): This estimation was done by using 

the colorimetric determination of alkaline phosphatase activity (12). 

3-Total Protein Measurement: Colometeric method described by Young, (12) and Titez, 

(13). By using the biuret reagent contains sodium potassium tartrate to complex cupric ions 

and maintain their solubility in alkaline solution 

4- Urea Measurement : Urea is hydrolyzed in the presence of water and urease to produce 

ammonia and n dioxide (14). 

5- Serum CreatinineMeasurment: Creatinine is endogenously produced and released to 

body fluids at a stable rate and its plasma and serum levels are maintained within narrow 

limits, it can be measured as an indicator of glomerular filtration rate (GFR) (15). 

6-Serum Malondialdehyde measurements (MDA): The main end product of lipid 

peroxidation is Malondialdehyde, will be carried out in serum according to Yagi method (16). 

Histological examination: Liver and kidney were cut immediately, weighed, and fixed 

(in 10% formalin solution) for 24 hours. Samples were dehydrated through a graded series 

of ethanol and xylene before paraffin-embedding and staining with hematoxylin and eosin 

stains (17). 
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Statistical Analysis: The results were expressed as mean ± standard deviation (M±SD), the 

data of experiment analyzed by using One-way ANOVA by SPSS (Special Program for 

Statistical System) version 21.0. The least significant difference test (LSD) was used to 

determine the differences between groups in ANOVA-test, the level significant set on p< 0.05 

(18). 

 

Results: 

Organs weight:the weight of liver and kidneys showed in table (1) revealed the weights of 

organs, that showed significant (P≤0.05) decreased in liver, kidneys weights in groups B and 

C treated with collagen-α® as compared to control group. 

 

Table (1): effect of collagen-α® on organs weights of mature male rabbits: 

Groups Liver weight(gm) Kidney weight(gm) 

GA (Standard) 70.39 ±5.62A 8.63±1.20 A 

GB (collagen-α® 15) 58.63±5.73A 6.99±0.75A 

G C(collagen-α® 30) 52.67±3.93B 6.52±0.58A 

LSD 12.52 1.32 

 

Capital-letters denote to significant differences at level (P < 0.05) (M ±  S D). 

 

Effect of collagen-α® on serum liver enzymes and MDA in adult male rabbits: The 

effects of collagen-α® for 15 and 30 days on liver enzymes (include: ALT, AST and ALP) and 

MDA enzymes revealed in table (2), these results of these enzymes increased significant 

(P≤0.05) in group C more than other groups and also in G B significantly (P≤0.05) elevation 

more than control group but less than G-C. Also MDA concentration increment significantly 

(P≤0.05) in G-C and GB compared to control group. 

 

Table (2): Effect ofcollagen-α® on serum liver enzymes and MDA concentrations in mature adult 

male rats (M±SD.):  (n=6) 

 

Capital-letters denote to  significant differences at level  (P < 0.05) (M ±  S D). 

 

 

Parameters 

Groups 

ALT 

(U/l) 

AST 

(U/l) 

ALP 

(U/l) 

 

MDA 

(U/l) 

 

GA(Control) 80.61±1.92C 83.91±0.99C 9.91±1.04 C 0.28±0.008C 

GB(CH-α® 15) 91.07±1.57B 90.36±1.36B 12.10±0.92 B 0.45±0.036B 

GC(CH-α® 30) 96.72±1.32A 99.63±1.56A 14.09±1.38 A 0.56±0.023A 

LSD 5.06 4.21 2.11 0.030 
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Effect of collagen-α® on serum total protein, urea and creatinine concentrations in 

mature male rats: The data in table (3) revealed the serum total protein concentration that 

significant difference was observed between all groups compared with control. Serum total 

protein (TP), urea and creatinine concentrations showed increased significantly (P≤0.05) in 

GC more than GA and GB, also showed these parameters elevation in GB significantly 

(P≤0.05) more than Standard group. 

 

Table (3): Effect of collagen-α® on serum total protein, urea and creatinine concentrations in 

mature male rats (M±SD): (n=6) 

Parameters 

Groups 

TP 

gm/l 

Urea 

mg/dl 

Creatin

ine 

Mbn 

kg/l 

GA(Control) 
6.30±0.

53C 

42.39±4.86 

C 

3.79±0.

73C 

GB( collagen-α® 

15) 

8.05±0.

61B 

76.55±5.69
B 

5.91±0.

91B 

G C( collagen-α® 

30) 

9.34±0.

55A 

90.88±7.32
A 

8.21±1.

38A 

LSD 1.25 11.37 2.67 

 

Capital-letters denote to significant differences at level  (P < 0.05) (M ±  S D). 

 

Histopathological Examination: 

Fig. (1) The section in the liver of control group showing normal hepatocytes, sinusoids 

emptied into a clear central vein, hepatocytes radiate as hepatic plates from central veins, 

Fig (2) histological section in liver group B (CH-α®15) showed congestion of central vein and 

vacuolation in hepatocytes (pericentrial vacuolation), Fig (3) showed the histological section 

of liver group  II (CH-α®15) showed per-biliary duct infiltration of inflammatory cells as well 

as market degree of early fibrosis, Fig (4)histological section in liver G  C (CH-α®30) showed 

mild congestion of central vein and vacuolation in hepatocytes (pericentrial vacuolation). Fig 

(5) showed Histological section in liver G C (CH-α®30) sever congestion of per-biliary duct 

and infiltration of inflammatory cells as well as market degree of early fibrosis. Fig (6) 

histological section of kidney of group A (control) showed normal architecture of renal 

parenchyma, Fig (7) Histological section in kidney group B(CH-α®15) showed hyperplasia of 

mesangial cells and moderate vacuolation of renal tubules, Fig (8) Histological section in 

kidney in group B (CH-α®15) showed atrophy of glomerulus, in addition to moderate 

vacuolation and dilation renal tubules. Histological section in kidney group C (CH-α®30) 

showed in fig (9) appeared the glomerular atrophy and dilation of glomerular space and 

vacuolation of renal tubules while Fig (10) showed the histological section of kidney in G C 

(CH-α®30) showed mesangial cells hyperplasia. 
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Fig. (1) Histological section in liver of group A (standard group) 

showed normal appearance of hepatic parenchyma and tissue  

(H&E stain 400X). 
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Fig(2):Histological sectioninlivergroupB 

(collagen- α®15) showed congestion (C) of 

central vein and vacuolation (V) (H&Estain 

400X). 

Fig (3): Histological section in liver group B 

(collagen- α®15) showed per-biliary duct 

infiltration of inflammatory cells (I) as well as 

market degree of early fibrosis (F) (H&E 

stain400X). 

c 

V V 

Fig (4): Histological section in liver group C 

(collagen-α®30) showed mild congestion(C) of 

central vein and vacuolation (V) in hepatocytes 
(pericentrial vacuolation) (H&E stain 400X). 

Fig (5): Histological section in liver group C 

(collagen-α®30) showed sever congestion (C) 
of per-biliary duct and infiltration (I) of 

inflammatory cells as well as market degree 

ofearly fibrosis (H&E stain 400X). 
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Fig (6) Histological section of kidney of group A 

(Standard) showed normal architecture of renal 

parenchyma (H&Estain400 X) 

Fig(8):Histologicalsection inkidneygroup B 

(collagen-α®15)  showedatrophyofglomerulus(A), 

inadditiontomoderate vacuolation(V) and 

dilationrenaltubules(D) (H&Estain400X). 

`Fig (7): Histological section in kidney group  

B(collagen-α®15) showed hyperplasia of 

mesangial cells (H) and moderate vacuolation 

of renal tubules (V) (H&E stain    400X).0)  
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Discussion: 

Little is known about the role of collage defect as a source of disorder in both humans 

and animals in Iraq threatening its use in providing food in daily life as well as the chronic 

toxic effects of these products.The collagen-α® supplements are known as safety for human 

consumption by FDA in USA (19) which that deposited it has low risk on healthy status but 

little researches are  a valuable, one of these clinical application of collagen-α® is treatment 

of skin and cartilage disorders and therefore little information about effect of this 

supplement effects on healthy status and toxicity effects on different organs and 

physiological parameters, therefore this study to demonstration the effects of collagen-α® on 

healthy status and different organs were done. 

In this study, we reported decreased in liver and kidneys weights, these may be due to 

its acts as anti-obesity by it regulation metabolism of lipids and proteins and also may be 

suggested it effects on appetite centers in the brain (20). These changes in the liver, and 

kidneys weights agreement with that reported by Kudayeret al. (9) who noted that used 1 ml 

of CH-α® supplementation for pregnant rabbits for 30 days have adverse effect on liver and 

kidney weights and its functions and also signed to changes negatively in body weight and 

BW gain.  The histological changes recorded in figures of liverand kidneys related to the 

changes in body, organs weights and BW changes and similar to that reported by Kudayeret 

al. (9) that notes increase in elasticity of muscles but decrease in muscle mass. Like other 

types of animal protein, collagen contains a type of amino acid called hydroxyproline (21). 

Hydroxyproline is converted into oxalate in body, which may increase levels of oxalate 

excretion in urine (22). In one older study, consuming 30 grams of gelatin derived from 

collagen increased urinary oxalate excretion by 43% after 24 hours compared with a control 

group (23). Several animal studies also show that consuming high amounts of 

hydroxyproline could increase oxalate levels in the urine, and therefore, may harm kidney 

health (24). Other test of animal studies suggest that these effects could be amplified in 

those with primary hyperoxaluria, a genetic disorder that affects oxalate metabolism and 

increases the risk of recurrent kidney stones. However, keep in mind that most of these 

studies used concentrated amounts of hydroxyproline. Therefore, it’s unclear how the 

Fig (9): Histological section in kidney 

group C (collagen-α®30) showed 

glomerular atrophy (A) and dilation of 

glomerular space (D) and vacuolation of 

renal tubules (V) (H&E stain 400X). 

Fig (10): Histological section in kidney 

group C (collagen-α®30) showed 

hyperplasia (H) of mesangial cells H&E 

stain 400X). 
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collagen found in meat or supplements may affect urinary oxalate excretion and kidney 

stone formation when consumed in normal amounts (25, 26). Also the results in table 3 

revealed elevations in total protein, urea and creatine concentration that explain the effect of 

collagen on kidney function and also which supported by histopathological changes in 

kidneys tissues (fig. 7, 8, 9 and 10). It is also important to remember that taking collagen for 

a specific problem such as improving your skin, relieving joint pain, or maintaining muscle 

does not work. We cannot determine how the body uses the amino acids in food or 

supplements. Therefore, there is no reason to believe that taking a dietary supplement is 

better than eating healthy food (27). The serum MDA test is the most widely used method in 

clinical practice due to its sensitivity and simplicity, although many substances interfere 

with this test. MDA results primarily from the oxidative degradation of polyunsaturated fatty 

acids (PUFAs). MDA are a product of lipid peroxidation in cell membranes as a result of the 

interaction of PUFAs and free radical species (28). Therefore elevation of this product 

indicates for generation of free radicals from long exposure to collagen. 
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