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Diabetic nephropathy is one of the most
serious complications of diabetes and the
most common cause of end-stage renal
failurc in the Wesem world. At presenr,
diabetic kidney disease affects about 15 to
25yo of tyrf- I diabetic patientsl and30to
40% of patients with type 2 diabetes2,3.
Diabetic nephmpathy is charactaized by
specific renal morphological and
flmctional alterations. Features of early
diabetic renal changes are glomerular
hyperfiltration. glomerular and renal
hypertrophy, increased urinary albumin
excretion (UAE), increased basement
mernbrane thickness (BNfD, and
mesangial expansion with the
accumulation of extracellular matrix
(ECM) proteins such as cottagen,
fibronectin, and laminin. Advanced
diabetic nephropathy is characterized by
proteinuri4 a dectine in renal function,
decreasing creatinine clearance (CrCl),

ig

glomerulosclerosis, and interstitial
fibrosis.

Black cumin or black seed (Nigella
satiya) is the ancient traditional herbal
medicine that has been used continuouslv
in the Middle Easr and is welt-known
throughout the rest of the world4-7. The
World l-lealth Organization recommends
black cumin as a herbal medicineg with
anxiolyic effec9 and it is used as an
essential ingrcdient in Eastem medicing
including in Thai traditional medicine and
Indian ayurvedic medicine. The active
constituents of black cumin have beenidentified as thymoquinone,
dithymoquinone, thymohydroquinone, and
thymoll0. Several studies have sbown the
various therapeutic actions ofblack cumin.
It has activity againsr diabetesl1,12 radical
scavenging activityl3,l4, prevents lipid
peroxidation and increases the antioxidant
defense systemls- Renal dysfunction is a
common complication in diabetes mellitus
that is involved in oxidative stress
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terial and method
Laboratory animals: - Ninety six Spragu;

Dawely rats, weighing 250-275 gm at ageof 5to 6 nronths were used. Rats were
housed in a well-ventilated room at 20

changesl6-18. The amelioration ol. renal
bemodynamic and fun*ion changes in

Li3";_:t . lf been elucidatert by
supptementation with afltioxidants. Black
cumtn was believed to be responsible forresrorahon in rcnal dysfunction inn:phr9loxic raa trough the antioxidan(
elL:ctl9-21. However, knowledge in renalruncttons is..still limited. especially in
oraoetes mellitus. Therefore, in the present

:To_{, 
*" effect of btack cumin oil 1NS;on changes in renal dysfunction and renainemodynamics was evaluated whenuolT,:F 

"d in alloxan-induced diaberic
rats22,23.

Bastri-c innrbation for 5 months starting 2
oays afler alloxan injection 25.

Ilistological technique and srmple
taking

. DurinB. the experimental period, the

-oooy 
welghl and fmting blood glucose

werc monitored. Both the kidneys of all
me 

^rals 
w€rc collected on the i4th dayroltow,ng featnenq and every month tjl

:re ?tl month. The collected tissues werc

iT-]" 10": 
formatin, dehydrarecl through

gmded alcohol series (30_100%), cleared
rn xytene and embedded in paraftin wax.
seglons ofs-pm lhickness were made and
starned witb Haernatoxylin and eosin.
,r.no: .pry were used as per $andardnstological proc€dures26.
rnotomicrcgrapbs of the stained slides

)"T ,1.,, using a light microscope
(t erc4 

.c.ermany) atrached to a digiial
camera (Pixelinlq Canada).c.

rats acquired to be diabaic by inje.aing
them with alloxan (75 weight)mgikg/body
I.P. once daily for three successive days24.
A drop of blood was taken fiom injured tipof their tails before and afler they have
been diabetic. Blood and urine glucose
was measured after tluee days of the lasr

esuldose of alloxan by using Glucometer Eliteand rcagent strips (Glucometer Elite.

had free access to food and water and they
were under daily inspection Seventy two

Bayer A/S, Noergardsvei-32 DKr-2800
Lynph, Denmark). Diabetic rats with
blood chloroform inhalation was used insacrificing the rals, within the first twoweeks, first month, second momh, drird
month, fourth month and fifth month after
measuring their blood suga. Animals
distributed randomly into four groups (24
rats ln each group), as following:
Gro up A- Normal healthy rats
Group B- diabetic rats without treatment
Group C- diabetic rats treateC \i'ith
Glibenclamide cnly(0.07i4 mg /kg.B.W.
orally. Twice daily) 24.
Group D- Diabetic rats treated with both,
Glibenclamide and N igella saliva (t00mg/kg body weight) once a day
oral ly(S uppl ied by the Altwerdy
Pharmacy with special permission tiom

by using intra

Statisticrit analysis
R.esults were expressed .as ,iiean +SO. th"
drtterenccs between two mean values was
Trl_oo ty student t_test. Staristical
srgruttcance was consider when p=0.01.

. The diabetic rats were found to have a
decle.lse in the body weight witlr features

:l eolyuTe, hyperphagia and polydipsia as*TpT:d to the aon-diabetic rati. Al the
eno oI the study, it was observed thd thenon{iabetic rats gained weight (39 t5.22
ir-.T,"oInpa l1o, ro the diabetic rars,
wtuch rost weight (42.2 i9.50 g). hior ro
me sacntice, the diabetic rats treated with
N_s-showed an increase in weight (19.g
*5.23 g) (Table 1).

, 
The entire dissected kidney in the end ofthe. -slldy in untreated diabetic rats

w-eighed 0.64*0.04 g/100 g body weight incompalTn to the kidneys of non{iabetic
rats which weighed 0.45+0.0t g/l0o gbody weight. Treatment lyith the NS

lilTl *"y..1 a decrease in the kidneywelght which was observed to be
0.42+0.03 g/100 g body weighr (Table 2).
Glomenrlar diameter lrarre :y
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We also assessed the maximal
glomerular diameter (GD) of thc
maximally hypertrophied glomerulus in
eacn spectmen. Max GD was identifiert in
serial sections, and was calculated as tho
mean of two measurements, i.e- of the
maximal diameter of the glomerulus and
the maximal chord perpendicular to the
maximal diameter, in glomeruli show both
vascular and urinary poles. Glomerular
hypertophy was clear in diabetic animals
without any treaunent and in diabetic
animals treated only with glibenclamidg

-which_ 
corsider as a hypoglycemic agent.

No glomerular hypertrophy was seen in
diabetic animds treated with NS.
Interstitial fi brosis (table4)

Compared to normal conhol rats, the
fibrosis score was significantly greater for
all animals with diabetic neptuofarhy. The
lrbrcsis soorE was significantly higher in
drabetic untreated animals-
Histopathotogical chatrges

-Histological 
study of the normal kidney

of the nondiabAic rats revealed normal
glomerulu $uromded by the Bowman's
capsule, proximal and distal convoluted
tubul€s without any inflammatory changes
(Fig:l&2). The kidneys of unreared
diabaic rats showed degeneraled
glomeruli infiltrated by the Inflammatory
cells and thickening of the basement
membrar{Fig:3). The proximal
convoluted tubule exhibited edematous
changes with deposition Of
mucopolysacrharide and hyaline
substances(Fig:4). All the necrotic changes
observed in the proximal and distal
convoluted tubules along with the deposis
in the diabetic untreat€d animals and that
treated with glibenclamide (Fig:5_11) were
found to be absent in the diabetic rats
treated with NS (Fig:12). The group that
was treated with NS extract shotved
featur€s of healing i.e. normal glomerulus,
absence of inflamrnatory cells, normal
basernent membrane
and capi[aries, deq€ase in the
mucopolysaccharide and hyaline deposi!
respectively. The tissue necrosis was also
observed to decrease ir the group treated
with NS.
(Figuresl3 andl4).
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. Inlerestingly, the diabetic nephropathy
has been considered an importani cause of
mortality and morbidity and many of the
e_19 stage renal failure results due to
diabetic nephropathy2T. streptozotoci n and
alloxan-induced diabetic rcdents result in
dcvelopment of nephroparhy similar to rheearly stage of human diabetic
nephropathy28. In the diabetic animals, a
significant increase in the kidney weight
was obsen ed. The resutt of this study iJin
accordance with the findings of earlier
research studies 29-31- lt has been
described thal the kidney enlargement in
DM is attributed to certain factors like
glucose over-utilization and subsequent
enhancement in increase uptake, glycogen
accumulation, lipogenesis and pmtiin
synthesis in the kidney tissue 32-34.

The NS extract administercd to the
diabetic rats successfully prcvented the
enlargemenl of the kidney. The
histological study performed on the
kidneys of diabetic rals showed damage tothe glomerulus, thickened basement
membrane and edematous renal
convoluted tubules with increase in
mucupolysaccharide deposits which were
found to be absent in the diabetic kidneys
tre?ted.wilh NS extract. A previous study
had,. also reported similar histological
findings 32-35. Admittedly, rhe research
study was caried out in shorter duration
and this might be insuflicient for
significan vascular changes in the kidney
of the diabetic rats. The treated diabeti;
rats however showed healing features,
which resembled that ofa normal kidney.
Alvanced human diabetic nephropathy
often exhibits arteriolar hyalinosiJ ani
tubular aEophy coupled with an increase
in the interstitial volume 36. These
features are largely absent in normal and.
treated animals with NS. At the mor€
advanced age in other non tr€ated animals
lesions suggestive of arteriolar hyalinosis
were noted However, it has not been
characterized whether both afferent and
efferent arterioles are similarly affected.
The tubular changes noted in rats diabetic
kidney primarily consist of vacuolization
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of tubular cells with evidence of tubulararrophy. tubulointeBtitial fibrosis, and

l,jfla,i"l, of the medullary srrucure b).rght.microscopy was discernable. Anoven t lncrq$e in renal collagen content

ll_Y" reporrd also 37: however,
comprehensive and sensitive studies ofrubular and vascular damage have nol ycr
been published.
Glomenrlsr diameter
Oi.l!: omo hand, it has been welleslablishd b1 a great number of studies
mar glomerular hypertropby plays crucial
rotes tn the outcomes ofkidney diseases in
:iryl.":lrr modets 38_4t and in humans

i.n rne presence of glomerular
nypertrophy in rninimal-changelisease isirn lndlcator of progression to ftrcal
:egnental glomerular sclerosis _ig.Ulomerular hypertrophy and rcnal
lyp.rr?t y are also seen soon after ihe

3:j-:f-Vp" I diabetic nephroparhy ie.rersrstent renal hypertrophy precedes rhc
tev:ropTe! of microalbuminuria arrrl aqectlne in GFR 40. Thus, the presence ol.

9:T:.rl* .hypertrophY. has sreaterj]lll:llg* in regard to suscepribiiiry roglomerutar sclerosis un.l renal
lnsultrctency. Measurements of glomenrlar
srze have been to be valuable to ;redict theprogression of kidney diseases 45.ruechanlsms of glomcrular injury arc

"?:glt, . 
ro be responsible for thcpathological process 46.

._we _ hllo-thesize that extrer:lclv
Dyperrophied 

_ glomeruli imply thc
|f."n"". of glomerular stress and lhatsclerosed glomeruli indicate onlv
frast gromeruJar stress. On this hypothcsis.

:,-1t -1?l 
,T*-Ty to look for colapsins

and,.sclerosing glomeruli but to focus oi
lT,rS . hypertrophied glomeruli inpatholo8ical prognostic p;diction. tVerheretore. measured the diameter of
maxrm.a l hypertrophied glomeruli. tn
general, there is a terdency to considcr theenrrrc mechanism of glomcrular
nypetuophy to be compensatory reaction
agarnst a loss of renal fuDction 42, 4{1.
However.
we mnsider il important to differelltiale

:y-":.1_,i"tid. gtomerutar hypertrophy
ano physlotogical glomerular hypeirrophy.

and loss of renal functional. Shea et al. 50
:y1, *u, afi.er subroral nephrectomy inrats, the.volume of the glomeruli of rats
rncr€ased to _2.5 to 3.0 times the volume
o-r rhe oontrol gnoup. The rcsults of thesesru9rT sllCqesr the possible existence of apahologtcal tfu€shold of glomerular
stze. We crsclude that Max GD, which isa slmpte quantitative hisological
FTmdo: can be used as a prognostic
rndicator for disease progression.

Interstitisl librosis
Tbe importatrc€ of inter$itial fibrmis inpreorcltng the outcome of patienB withcrverse reral diseases including diabetic

.r_"lT!ify has been we[ established byrn:. num:rous studies of Bohle and his
T :a8uet 5l . consistent 

- -with these

*l:^T:1ve *monstratiJihat a nigher
mrerstltial fibrosis score clearly predicts apoor reoal out@me
Conclusions

$#i"T#,xl*;"IH,.*Tf*H
Dy- admlnistration of NS extract. The NS
-eSTt ryssibly acts as an antioxidanr

]ITTI:n:*t , the oxidarive damages roroe.mrcrostructure of the kidney. Funher

##r?.i'.ilffiJ*ed m inoborare

Compensatory glomerular
essentially an adaprive
r@cton and is beneficial
beyond which ir
glomerulosclerosis

hypertrophy is
physiological
to a point4g
results in
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Table I wel t in non-diabetic rats, untreated and treated diabetic rats

3 month

All data ale expressed as meanrSO. !<0.01 ys. the non-diabetic
Table2 -Kid wel in non-diabetic

group.

rats, untreated and treated diabetic rats

All data are erpressed as meantsd. ?<o.01 vs. .,he no {iabetic groupTable 3 - Glomerular diameter in non-diabetic rats, unteated and

wcighr [g]

treated diabetic rats

105.1+4.272'. i1 3, 1+4.645..

7.2+11.39.!* 117 9+8.363" 97=3.036

treated diabcti;
rats with c+NS

treatcd disbetia
rats with c

untreated
diabetic rals

troo-diabetic rat Period

268.21t.164 2 56.25+8.770 262:10.242 258+6.336 Week2268.3+6.238 258.7+6.599 258.2+1.763
month274.5+3.109 26 1.2+3.274 25 0.3+13.156

255+10.801
265+12.909 month275.2+3.591 263.7+5.291 ?.38.6+13.661 278+3.559281+8.406 260.3+4.500 17.7+9.968 287.8+6.849 4288+2.828 262.6+6.263 219.8+8.180 297.3+7.182 5 month

tr€eted diabetic
rats with C+NS rats

treated
diabetic
with c

untreated
disbetic rats

tron- Parametot
diabetic
rat

0.96+0.04 1.05+0.07 1.25+0.08 L28+0.03

0.42+0.03 0.50+0.02 0.64+.9.64** Kidney weight
weight

1009 body

treated diabetic
rats ryith c+NS

uatrcated
diabetic rats

nor-{iiabetic rat Period

95.7+2.572 96.2+2.A7i 96 3+1 .249 97.2+1.147

95.7+2.104 96.0i1.928 98 512.456

96+1.891

97.0f0.779

97 AA.713 month
97.1+1.496 103 6+3.575*

1 00.1+4.524

1+9.959'.

98.4a't.643

97.5,.0.904 montir

98.1 '1.410
97.9:1.025 4 month

98+5.502
month
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Kirlne;.

I

month

0.45+0.01

treated diabctii-
rats with c

week2 ----

l" month 

-



Histological study of thc effect of

Table 4 - tnterstitial fibrosis in non-diabetic and diabetic rats

Nigella sativa on diabetic ncphropathy in rats.

group
A are as vs. the

Figure( I ): Section through the kidney ofcontrol rat Showitrg nornnal
h istological structure ofthe cortex" H & E, 100 X

trcated diabetic
rats with c+NS

treatcd diabetic
rats with G

utrtieatcd
diabetic rsts

rat
period

5.2ro.25.1 5.0+0.146 5.3+0.184 5.2+0.337

5.4+0.162 5.7+0.35.1 6.2+0-285* 5.2+0.360 I mont}

5.+0.198" 7.2+0.833* 8.4+t0.186 5.3+0_457 month

5_5+0.402 I 1.6+0.299* 17 .2+*1.292 5.3+0.485 month

6.9r0_852* 15.65+3.248* 21.4+1.429* 5.395+0.474 month

7.25+0.910n 16.75+3.209*

ma.n+q,,{ i^?^ 
^i

2'1.7+'l .657'. 5.39+0.462 5th month
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Histological study ot the eftect of Nigella sativa on diab€tic nephroparhy in rats.

a

control rat
H and E, &400X.

Figure ( 3 ): Sectior the kidrey of untreated rat showing
throuEh

high degree of degetreratiol of kidtrcy tubulc cc[s ( .a-'J, H and E,lfl)X
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Histological sfudy of the eftct of Nliella utvaon'ai"UU. n.pt rop*f,V in 
"A..

a
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Histological 3hdy ot the etrect ol Nigella sativa on diabetic nephropathy in r&.

Diaberic(6):Figure rtrtreat€d
andarrow),tu

\
\

Figurc (8): Sc.tiotr through the kidtrcli ofdisbcticrat trcatcd with slibcnctamidc s'howing, ,r,.*r"ig rig; ifrl .il.ffJJ_or" ,, *dDcy .uburc
cclts ( nrrow ), H and E l0O X.

Tikrtt Medicol tou rnol 2012;tB(2):754-16B
165

- Figurc( 7 ): Sectiotr ihrough the kidoey ofdiabcticet treatcd with glibctrc*Eide showitrg-at" 
"ii.,un."-o1-#o"r.-ri",iof irr rrauotr areas(arrow) and ditllion 

"r 
*r" ,rt"i*, it-"ri?iii.i.-,



Histotogicat srudy of tre effect ot Niselta sao* lliiiil* 
"*nroparhy 

in rats.

:

The
of

['igure ( ll ): left ,igur€..Section through thc cortGx of in dirbetic utrtr€tcd ral, showiDgkidney
inllammatory cells (F), degctrerstion of iddney t[bulc c.tls arrow) attd hypertrophy of(black
sonre kidn.y tubulcs (f), , whilc the right :igure tu ir thc cortico-medullery region, H& E, 40O X .

1.66
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Figurr (10 ): Ditatior ir thc lumen of thc kidney tubulcs io ihc kidnev of
dirbetic uDtreit€d rat, H rDd E, 100 X.



-:
Hlstological study o, the ettect of Nlgella sativ, on diabelic nephroparh, in rats.

Figure ( 12 ): Approrimatcly
cortical tubule itr thckidney of dirbetic rats trcrtcd with Ns+ c, H atrd f,, I00 X.

Figure ( 13 ): Sectiotr thc kidney of diabetic rats t,'ert€d with NS+ G,
through

approximately normalircd cortical fl and E. 400 X.tubules.
showing

Y

Figure ( 14 ): Section through the kidrey of diabetic rets treated Eith NS+ G , shorying trormalappe{rrncc ofcortical tnl.,rle cells ( rrrow ) ll anJ f, mO X.
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