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Abstract 
In order to determine the toxicopathological effects of sodium dichromate in the small 

intestine of laboratory albino rats, the present study performed on 30 albino rats (Rattus 

norvegicus) divided into five equal groups; G1 was daily administered 3 mg / 100 g.  B.W of 

sodium dichromate orally for 30 days. G2 was daily administered 9 mg /100 g. B.W of 

sodium dichromate orally for 30 days. G3 was daily administered 3 mg /100 g. B.W of 

sodium dichromate orally for 60 days. G4 was daily administered 9 mg /100 g. B.W of 

sodium dichromate orally for 60 days, and G5 was served as control. The results showed mild 

atrophy of the intestinal villi with marked hyperplasia of goblet cells in G1, while showed 

moderate atrophy of intestinal villi with some areas of necrosis of enterocytes with marked 

infiltration of inflammatory cells in G2. G3 showed severe atrophy in the intestinal villi with 

infiltration of some inflammatory cells. G4 showed severe atrophy of intestinal villi with area 

of metaplasia of columnar epithelium to squamous epithelium (squamous metaplasia). In 

conclusion; the sodium dichromate had major toxic effects to the epithelium of small intestine 

especially in highly repeated doses. 

Key words: Toxicopathology, sodium dichromate, small intestine, villi atrophy, 

metaplasia. 

 

المرضية لثنائي كرومات الصوديوم في الأمعاء الذقيقة للجرران التأثيرات السمية 

 البيضاء ةالمختبري
 

 أسٍم كايم حًٍذ         الايٍش احًذ  جٓاد عبذ                          صٌُب جًال محمد                             

 انبصشة تانطب انبٍطشي / جايع تكهٍ                  بغذاد تانطب انبٍطشي / جايع تكهٍ                  

 الخلاصة

نغشض ححذٌذ انخغٍشاث انسًٍت انًشظٍت نثُائً كشٔياث انصٕدٌٕو فً الأيعاء انذقٍقت نهجشراٌ انًخخبشٌّ انبٍعاء ، 

انًجًٕعت الأٔنى جشعج  ؛ نى خًسّ يجًٕعاث يخسأٌتاأجشٌج انذساست انحانٍت عهى ثلاثٍٍ جشر يخخبشي ابٍط قسًج 

انًجًٕعت  .غشاو يٍ ٔصٌ جسى انحٍٕاٌ بًادِ ثُائً كشٔياث انصٕدٌٕو فًٌٕا ٔنًذِ ثلاثٌٕ ٌٕيا  100يهغى نكم  3ٌٕيٍا 

 .غشاو يٍ ٔصٌ جسى انحٍٕاٌ بًادِ ثُائً كشٔياث انصٕدٌٕو فًٌٕا نًذِ ثلاثٌٕ ٌٕيا 100يهغى نكم  9انثاٍَت جشعج ٌٕيٍا 

غشاو يٍ ٔصٌ جسى انحٍٕاٌ بًادِ ثُائً كشٔياث انصٕدٌٕو فًٌٕا نًذِ  100يهغى نكم  3ثانثت ٌٕيٍا جشعج انًجًٕعت ان

غشاو يٍ ٔصٌ جسى انحٍٕاٌ بًادِ ثُائً كشٔياث  100يهغى نكم  9، أيا انًجًٕعت انشابعت فجشعج ٌٕيٍا  ٌٕيا 00

انًُٕرجٍت فقػ  انعهٍقتّ سٍطشة حٍث غزٌج عهى ٌٕيا ، بًٍُا اعخبشث انًجًٕعت انخايست يجًٕع 00انصٕدٌٕو فًٌٕا نًذِ 

دٌٔ حجشٌع انًادة. أظٓشث انُخائج انُسجٍت ٔجٕد ظًٕس غفٍف بضغاباث الأيعاء انذقٍقت يع يلاحظّ فشغ حُسج فً 

، بًٍُا نٕحع  يع اسحشاح نعذد قهٍم يٍ انخلاٌا الانخٓابٍت فً انًجًٕعت الأٔنى (goblet cells)انخلاٌا انًُخجت نهًخاغ 

يع اسحشاح غفٍف نهخلاٌا  انًعٌٕتفً انخلاٌا  ظًٕس يخٕسػ انشذة نضغاباث الأيعاء انذقٍقت يع ٔجٕد بعط يُاغق انُخش

يع اسحشاح نبعط انخلاٌا  انًعٌٕت، أيا انًجًٕعت انثانثت فشْٕذ ظًٕس شذٌذ نهضغاباث  الانخٓابٍت فً انًجًٕعت انثاٍَت

حٍث حى  يع ٔجٕد يُاغق يٍ انحؤٔل انُسجً انًعٌٕتابعت ظًٕس شذٌذ نهضغاباث الانخٓابٍت ، بًٍُا نٕحع فً انًجًٕعت انش

انعًٕدٌت نلأيعاء انذقٍقت إنى ظٓاسِ حششفٍت )حؤٔل حششفً(. َسخُخج يٍ رنك إٌ نثُائً كشٔياث  انظٓاسةيلاحظّ ححٕل 

 فً انجشعت انعانٍت ٔنفخشة غٌٕهت الأيذ.  تكبٍشِ عهى ظٓاسِ الأيعاء انذقٍقت ٔخاص حأثٍشاثانصٕدٌٕو 

 ، حؤول النسجي.  ، ضمور الزغابات ، الأمعاء الذقيقة ، ثنائي كرومات الصوديوم : السمية المرضيةالمفتاحيةالكلمات 
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Introduction 
Chromium (Cr) a naturally occurring 

element, is abundant in the earth’s crust and 

biologically relevant oxidation states. The 

CrVI compounds are more toxic compounds, 

has long been recognized as carcinogenic to 

humans inducing lung tumors also the 

potentially harmful health effects of CrVI 

following oral exposure were brought to the 

public’s attention (1). Sodium dichromate is 

an in organic chemical compound with the 

formula (Na2Cr2O7); its salt, red to bright in 

color (2). It exists in solid form as reddish to 

bright orange crystals, soluble in water, 

available as crystal or flake powerful 

oxidizing agent and corrosive, cause severe 

burns; contact with many organic materials 

may cause a fire (3). Sodium dichromate is 

produced by roasting chromate or with soda 

ash and is used for the production of other 

chromium compounds (4). Chromium 

metallic is used in the metallurgical industry 

for the production of stainless steel and 

ferrous and non-ferrous alloys; the major 

uses of chromium in the chemical and 

manufacturing industries include the 

production of chromium pigments and in 

metal finishing, leather tanning, and wood 

preservation (5). Through food, water and air 

the public exposure to chromium, which the 

highest exposure to CrVI occurs to workers 

involved in chrome plating, chromate 

production, and stainless steel welding; the 

exposure in these situations is typically by 

inhalation or dermal contact (6). In some 

cases when exposing to chromium meanly by 

breathing for about 7.5 years; gastritis, 

duodenal ulcers, in addition to ulceration and 

perforation of the nasal septum (7). In other 

study reported by (8) the oral ulcers, 

diarrhea, indigestion, stomachache, 

leukocytosis and vomiting were reported 

among a group of Chinese villagers exposed 

to contaminated water containing CrVI in 

1965. Other study done by (9) reported that 

chronic exposure to high concentrations of 

CrVI as sodium dichromate dihydrate in 

drinking water induces duodenal tumors in 

mice. CrVI is a contaminant of water and soil 

and is a human lung carcinogen, also 

demonstrated that CrVI is carcinogenic in 

rodents when administered in drinking water 

caused intestine effects in rats and mice (10). 

Many studies demonstrated by (11) 

when  exposure to CrVI such as different 

point mutations in DNA, chromosomal 

damage, oxidative changes in proteins and to 

adduct formation. The most importance of 

these effects of chromium and the free 

oxidizing radicals they may generate in the 

body by causing tumors and allergic 

sensitization. This study aimed to evaluate 

the toxicopathological effects of CrVI in rat's 

intestine for several periods of exposure onto 

two selected different doses. 

 

Materials and methods 
At this study thirty male and female 

albino rats (Rattus norvegicus) with ages 

about two months and body weight ranged 

between (150-200 grams) were used to 

perform the present study. Animals were held 

in the animal house of college of veterinary 

medicine at University of Baghdad where the 

research was done. The animals were kept in 

cages of (20X30X50 cm³) dimensions in 

average of three rats in each cage, the 

animals kept for 14 days before study for 

acclimatization in optimum conditions at 

(22±3ºC) with a 14/10 hrs. Light/Dark cycle. 

Commercial feed pellets and drinking water 

were given all the time of experiment (12). 

The dose of experiment depend on oral LD50 

of male rat that reported by (13) represented 

1/10 of LD50 of sodium dichromate 

(BDH/England), we prepared 3mg / 100 g. 

B.W. by dissolved 30 mg of sodium 

dichromate in 10 ml of distilled water, the 

concentration was 3 mg/1ml. Animals were 

divided into 5 equal groups: G1 was daily 

administered 3 mg/100 g. B.W of sodium 

dichromate orally for 30 days. G2 was daily 

administered 9 mg / 100 g. B.W of sodium 

dichromate orally for 30 days. G3 was daily 

administered 3 mg/ 100 g. B.W of sodium 

dichromate orally for 60 days. G4 was daily 

administered 9 mg/100 g. B.W of sodium 

dichromate orally for 60 days while the 

animals of fifth group (G5) was administered 

daily distilled water for 60 days and served 

as control. The animals were sacrificed after 

the study performed in closed chamber 

saturated with chloroform (BDH/UK) to 
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achieve a good muscular relaxation after that 

the small intestine were obtained and had 

preserved in 10% neutral buffered formalin 

(Fluka chemicals/Switzerland) and sent to 

laboratory of histopathology. Slides were 

prepared and stained with Hematoxyline 

(Fluka chemicals/Switzerland) and Eosin 

(Siga / USA) according to (14). 

 

Results 
The histopathological results displayed 

that the G1 which taken 3 mg / 100 g. B.W of 

sodium dichromate orally for 30 days had 

mild atrophy of the intestinal villi with 

marked hyperplasia of goblet cells in addit-

ion to infiltration of few inflammatory cells 

(fig. 1). While the G2 (9 mg / 100 g. B.W for 

30 days) showed moderate atrophy of intesti-

nal villi with areas of necrosis of enterocytes 

and infiltration of inflammatory cells (fig. 2). 

G3 showed severe atrophy in the intestinal 

villi with infiltration of some inflammatory 

cells (fig. 3). G4 showed severe atrophy of 

the intestinal villi with area of metaplasia of 

columnar epithelium to squamous epithelium 

(Squamous metaplasia) and present of keratin 

at the surface of villi (fig. 4). The control 

group showed normal architecture of small 

intestine that showed normal villi, 

enterocytes and epithelium (fig. 5). 

 

     
Fig. (1): Cross section of small intestine of 

G1 showed mild atrophy of villi (red 

arrow), infiltration of inflammatory cells 

(yellow arrow) and hyperplasia of goblet 

cells (black arrow) (H&E Stain  X40). 

Fig.(2): Cross section of small intestine of 

G2 showed severe necrosis of enterocytes 

of villi (red arrow) with infiltration of 

inflammatory cells (blue arrow). (H&E 

Stain  X40). 
 

 

 

     
Fig. (3): Cross section of small intestine of 

G3 showed severe atrophy of villi (black 

arrow), infiltration of inflammatory cells 

(blue arrow). (H&E Stain. X40).  

Fig. (4): Cross section of small intestine of 

G4 showed squamous metaplasia of villi 

epithelium (black arrow), presence of 

keratin in the surface of villi (red arrow) 

(H&E Stain.  X40). 
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Fig. (5): Cross section of small intestine of 

G5 showed normal architecture of 

intestinal villi (arrow). (H&E Stain. X40). 
 

 

Discussion 

The results of histopathological study of 

30 days of exposure to the sodium 

dichromate records a mild to moderate 

changes in the epithelium of small intestine 

in 3mg/100 g. B.W. and 9 mg / 100 g. B.W. 

respectively that may due to the proportional 

concentration of the toxic materials with the 

time, which that agreed with the results 

mentioned by (15) who found that in both 

males and females, there was a clear 

exposure concentration response relationship 

when the pathological changes combined at 

all sites of the small intestine (duodenum, 

jejunum, or ileum), these increments were 

noticed significant at the highest exposure 

concentrations in each sex. In addition, the 

incidence in 57.3 mg/L females exceeded the 

historical control ranges for drinking water 

studies and for all routes of administration. 

The current results showed moderate atrophy 

in the villi of small intestine (duodenum) that 

may due to duration of the exposure to the 

toxic compound caused an adaptive response 

to the villi in order to overcome the toxicity, 

these idea may agree with (15) who reported 

that the duodenal villi of exposed mice to 

sodium dichromate were short, broad, and 

blunt and there were increased numbers and 

disorganization of the mucosal epithelial 

cells that was particularly prominent in the 

epithelium lining the villi. Also our study 

didn't record any proliferation of the 

epithelium lining of the small intestine either 

in the 30 days or 60 days of exposure to the 

sodium dichromate, these facts may 

disagreed with the (16) who mentioned that 

the epithelial hyperplasia was observed in 

male and female mice at any exposure 

concentrations in the chronic studies. Our 

results in the toxicopathological effects of 

sodium dichromate for 60 days of exposure 

revealed area of necrosis of villi of the small 

intestine that may due to the toxic compound 

caused death of the cells after a long periods 

adaptation (atrophy) especially when the 

sodium dichromate lead to over initiation of 

free radicals that may cause death to the 

enterocytes of the villi, these suggestion may 

agree with the ideas mentioned by (16) who 

illustrated that significant decreases in the 

ratio of reduced / oxidized glutathione 

(Redox reaction) were reported in the oral 

mucosa and jejunum of the rats and the 

duodenum and jejunum of the mice, 

suggesting up regulation of a response to 

sodium dichromate  that induced oxidative 

stress in these cells. Our results revealed a 

metaplasia in the epithelium lining of the 

intestine that may due to the chromium 

caused very irritant state to the intestine 

epithelium with long time of exposure, these 

squamous metaplasia also reported by (17) 

who mentioned that the sodium dichromate 

toxicity for 3 month that caused primary non 

neoplastic lesions were observed in the 

glandular stomach of rats exposed to 1000 

mg/L and included focal ulceration, 

regenerative epithelial hyperplasia, and 

squamous epithelial metaplasia ; in addition, 

there was no concentration-related increases 

in neoplasms or non-neoplastic lesions were 

observed in the fore stomach or glandular 

stomach of rats or mice in the 2 year study 

(18), we concluded that the sodium 

dichromate was highly toxic substances to 

the small intestine especially in high doses 

and in chronic duration. 
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