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Abstract

Oxidative stress is involved in many human diseases including kidney and liver diseases. The present study using mice
as models, evaluated the efficacy of okra extract, as well as rutin and quercetin, to protect against oxidative
stress-induced histological changes in the kidney and liver. Stress was induced by treating mice with dexamethasone
(DEX) 60 mg/kg (i.p.) for 21 days. Okra extract (Okr) and quercetin (Que) (60 mg/kg, p.o.) were administered 3 hr
prior to treatment with DEX. Thereafter, the mice were perfused with phosphate-buffered saline (PBS, pH 7.4) and
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fixed with 4% paraformaldehyde. Following perfusion, histological studies were performed on paraffin sections of the
liver and kidney. Histological alterations of the kidneys and livers were found in all groups. In the DEX-treated mice,
liver and kidney toxicity was detected. In the okra-treated group, alteration of renal tubule diameter was detected,
perhaps due to its diuretic activity. Hepatic architecture changes were also found in all groups. Since the liver plays
a key role in most metabolic processes, especially detoxification, data presented here indicates that histological

changes in the liver; fatty change etc., may be due to a liver detoxification system. However, elucidation of the definite

physiological mechanism of the action of okra extract in the kidney and liver requires further study.

Keywords: okra (Abelmoschus esculentus Linn), histology, liver, kidney, dexamethasone
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Saline Dexamethasone

Cont

KS

QS

RS

Micrographs comparing H&E-stained sections (3-5 pm thick) of mice kidneys treated with normal sterile
saline (left) and dexamethasone (right). (A) Control mice, bar 20 ym; (B) DEX mice showing tissue
damage (*), bar 50 ym; (C) KS mice, bar 20 um; (D) KD mice; (E) QS mice, bar 20 um; (F) QD mice
showing, bar 20 um; (G) RS mice, bar 20 um; (H) RD mice, bar 20 ym (c: collecting tubule; cd: collecting
duct; Cont: Control; d: distal tubule; DEX: Dexamethasone; h: Henle’s loop; KS: Okra+saline; p: proximal
tubule; QS: Quercetin+Saline; RS: Rutin+Saline; QD: Quercetin+Dexamethaone; RD: Rutin+Dexamethasone;

KD: Okra+Dexamethasone).
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Figure 2

Micrographs comparing H&E-stained sections (3-5 pym thick) of specimens from KD and DEX mice. (A)

KD mice, bar 20 ym (B) DEX mice, bar 50 um (c: collecting tubule; d: distal tubule; h: Henle’s loop; p:

proximal tubule).

Figure 3

Micrographs comparing H&E-stained sections (3-5 pm thick) of specimens from Control and KS mice.

(A) Control mice; (B) KS mice (d: distal tubule; p: proximal tubule, bar 20 ym).

2. Namimﬁ'ﬂuLLﬂawawmmﬁumuquﬁﬂmd
vosvialavaanynenasanleiy dexamethasone uaz/
738 quercetin, rutin LLa:miaﬁ'@mnm:nguazy (okra)
(Table 1)

Yy uaIvia ladIUdL diameter (um) UL
Qs uaz RS fvwmaiduiuguinaiszas vialasiudu b
UANGINIMNARNENAILAN slumm:ﬁ%kmﬁjuﬁvlﬁ%'u Okra
Wovathaufinn (KS) Huwaidurugudnaszaala
#UduuINNINGN Control, QS uaz RS adnaliudazy
# p<0.05

lumm:ﬁmmﬂLﬁumuquﬁﬂmwaa via'le
dmﬁumawgﬂsju Dex Vl&iﬁmml,mn@mmnmémju
A2UAY, QD, RD Uaz KD Fiinadn o laaua diameter
mawgn&juﬁvlﬁ%'u Okra g98EN9LE 8 ATUWALEUH
quﬂ‘nmwad violasudu anndu lumm:ﬁnéjuﬁu VWA
ya9via lagindwliianuuana1snu (Figure 4) 39189
vialagauLane diameter (um) WLNaN QS Uz RS fawa
Lﬁumuﬂuﬁﬂmwaaﬁavlmai’mﬂam"l,&il,l,mn@mmnwk}ﬂ@;u
AILAN AUNGY KS ﬁmm@Lﬁumuquﬁnmwamgvlmdm

o @

Umeannninguaiugw, QS, RS agaliiudAnyi p<0.05

lwasfivnaduruguinasvasvalagiu
U mamkma;u Dex"lsjﬁm']mmn@mﬁnn%hma;u Cont,
QD, RD uaz KD lasfisznitanga QD, RD uaz KD laifl
AMULANEG ehun@;u RD ﬁmmmﬁumuquﬁnmwaa
Yia"lﬁldmﬂmﬂmnﬂd'méu okra 394NV dexamethasone
(KD) agnsliniudAni p<0.05

valFuRuguinazasvaladiudans

a v ' 6 ' 1

289 QD fawaiduduguinativadvialasgiuians
WNNINgN QS adhaliuimAyi p<0.05

vaLFuRuguinazadvalagiudany

a 2 ] 6 ' '

289 RD fvwiaidurugudnarsvasvialasgiudans
ANNINgN RS agaliudAnyn p<0.05

valFuruguinazasvaladiudans

a v l 6 ] 1 @

284 KD Juwaidunuguinanivesvialadiudansvias
nIngu KS agwilisd@édi p<0.05

wunaw KS lifianuuanedvatnefidudary
ﬁl’lﬂ%‘l;lméjuﬁvlﬁ%'u dexamethasone LLa:ﬂ@:uﬁvlﬁ%'u querce-
tin 938 rutin $2UNY dexamethasone (Dex, QD wazRD)
lasfnaivieladiuiais diameter a3y Dex, KS,

v L3 g 1 £

QD uaz RD Suwalituninedu ngu Qs Sumwannwunii



Vol 35. No 5, September-October 2016

493

Effect of Okra (Abelmoschus esculentus Linn.)

Extracted on Liver and Kidney Morphology in Chronic Dexamethasone Treated-mice

maaﬁaﬁaﬂﬁq@ lummzﬁmjmé‘uq PINALFURIUGUINAN
yavia ladrndanslifanuuanedaiu

PUIAVY Henle's loop diameter (um) %
ngy QS, RS, KS uaz D ﬁmmmﬁumuguﬂﬂmwaa
Henle’s IoopVL&iLL@lﬂ@m’%’m‘lﬁkméjNﬂ’mq&l WAZIZWINNWY
fAldfianauandrafin uszwuiingy QD iRssngadad
mm@nﬁumuﬂuﬁﬂmwaa Henle's loop 41NN3N&x QS
ataliiiuédnyi p<0.05

%Hﬂéwﬁvlﬁ%’u quercetin LN898819LA87E
muwmﬁumuguﬁﬂmwamavl,@\a'm Henle’s loop #as
ﬁqm Fnaingu Qs ﬁ“um@mwﬂ%wmviaﬁayﬁq@
LLazLL@ﬂ@i’mﬁ]’lﬂﬂ@;&lﬁvlﬁ%'u dexamethasone (Dex) Wazlis
ﬁhméjwﬁ'vlﬁ%'u quercetin $301U dexamethasone (QD) 11
mm:ﬁﬂﬁjuﬁuq mmmﬁumuﬂuﬁﬂmwaa Henle’s loop
lifianuuanedneiu

PUIAVBY collecting duct diameter (um) i
ngwy QS, RS uaz D ﬁmmmﬁumuquﬁﬂmwaa collect-
ing duct"L;il,mn@mmﬂﬁhmajwmuqm nisNad KS faua
Lﬁ?umugmﬁﬂmwaa collecting duct ¥NNIMFNAIVAY
anafiindndnyfl p<0.05 szwinangy Qs uaz ab lid
AMULANGIINH lummzﬁn@:u RD &z KD JU1aL&wiit
quﬁﬂmwad collecting duct 1INNIINGY RS waz KS a1
§100 agedtudei p<0.05

%Hmjuﬁvlﬁ%fu rutin LiNgdaEN9LABIRIUG
Lﬁumuguﬂﬂmmama%dm collecting duct ﬁayﬁq@]
LLa:LL@m@mmnﬂﬁjwﬁvlﬁ%fu dexamethasone (DEX) azlu
‘lﬁ‘léﬂﬁj&lﬁlvlﬁ%'u rutin 301U dexamethasone (RD) a&198
Kuddd p<0.05 lummz‘ﬁ'mjuéuq YUIALTFUH U
quﬁﬂmwaq collecting duct hifianuuand1anin

Table 1 The diameter of the renal tubules of mice kidneys in different groups.
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Dexamethasone

Figure 4  Micrographs comparing H&E-stained sections (3-5 pm thick) of the central vein of mice livers treated with
normal sterile saline (left) and dexamethasone (right). (A) Control mice; (B) Dex mice showing the
macrovascular body in a hepatocyte surrounding the central vein; (C) KS mice showing fusiform
hepatocytes; (D) KD mice showing narrowing of the central vein and fusiform hepatocytes; (E) QS mice
showing damage to the basement membrane and acidophilic cytoplasm; (F) QD mice showing the
damage to the hepatocyte and acidophilic cytoplasm; (G) RS mice showing damage of the hepatocytes,
acidophilic cytoplasm and hepatocyte bleb; (H) RD mice showing hepatocyte bleb, edema, pv: portal vein
cytoplasm; also the sinusoid is not clear. (Cont: Control; cv: central vein; Dex: Dexamethasone; KD:
Okra+Dexamethasone; KS: Okra+Saline; QD: Quercetin+Dexamethasone; QS: Quercetin+Saline; RD:

Rutin+Dexamethasone; RS: Rutin+Saline; bar 20 ym).
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Figure 5

Extracted on Liver and Kidney Morphology in Chronic Dexamethasone Treated-mice

Saline Dexamethasone

&

S

Micrographs comparing H&E-stained sections (3-5 uym thick) of the portal vein of mice livers treated with
normal sterile saline (left) and dexamethasone (right). (A) Control mice, bar 50 ym; (B) Dex mice,
hepatocyte showing bleb, irregular shape, dark nucleus, pale cytoplasm and cell edema, bar 50 ym; (C)
KS mice, hepatocyte showing fusiform shape and acidophilic cytoplasm, bar 50 ym; (D) KD mice,
hepatocyte showing fusiform shape and pale basophilic cytoplasm, bar 20 um; (E) QS mice, hepatocyte
was removed from the basement membrane, acidophilic cytoplasm, bar 20 ym; (F) QD mice, hepatocyte
was removed from the basement membrane, bleb formation, acidophilic cytoplasm and narrow sinusoid,
bar 50 ym; (G) RS mice, small hepatocytes throughout sample, loss of the hepatocytes from basement
membrane, disappearance of a single cord, bar 20 ym; (H) RD mice, showing edema, acidophilic
cytoplasm, also the sinudois is not clear, bar 20 ym. (Cont: Control; cv: central vein; b: bile duct; Dex:
Dexamethasone; KD: Okra+Dexamethasone; KS: Okra+Saline; pv: portal vein; QD: QuercetintDexamethasone;

QS: Quercetin+Saline; RD: Rutin+Dexamethasone; RS: Rutin+Saline).
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Figure 6
Figure 7
were observed, bar 100 nm. (cv: central vein).
¥ a
Lland13e19a9

1.
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Micrograph of sectioned (3-5 ym thick) and H&E stained tissue surrounding the portal vein of mice livers

(KS), bar 100 um. The hepatocytes have many small vacuoles in their cytoplasm. The hepatic cord and

sinusoid (*) are labeled, bar 50 um. (b: bile duct; hp: hepatocyte; pv: portal vein).

Micrograph of sectioned (3-5 um thick) and H&E stained liver tissue surrounding the central vein of Dex

mice, bar 50 uym. Tissue necrosis (*) and white blood cells (insert) including eosinophils and lymphocytes
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