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Abstract

Dishetes mellitus hns been induced in Sprague Duwely mts, by injection of allom 75
my'kg body weight, once duity fur three suceessive days, The rats were randomiy allotied into
onc of four experimental groups: A (control), B {dinbetic untreated), C {disbetic treated with
Glibenelomide) ; and d (diabetic tremted with Glibenclamide and Nigella sstiva), each group
contiin twenty four animals. Development of dishetes in three experimental groups was
mﬁmﬂﬁmﬁngﬁmﬂgﬂm%uhnﬁilﬁnﬂmﬂmpﬂlﬂﬂhﬂmﬂ
glm:hrehufﬁnmﬂd.lwtﬁglh‘hmmmidﬂwmheﬁfn:ﬁr_mnminﬁsm
mmmﬂmﬁmttﬁmmhﬂywﬂyhlmummhh:rusinxjnm
minhmmmnfanmﬂmhﬂMﬁﬂ#qumnﬂwn]hun injection. Treatment of NS
reduced the glomerolar size, thickening of capsulsr, glomerilar and tubuisr basement
membrunes prevent the increased in the amounis of mesanglal mairix and tubuler dilatation as |
compared with diabetics untreated. “‘:miud:ﬂmmﬁumpymmmtmpmmghi
and fimctional improvement after alloxan-indoced diabetes in mis. We befieve that further
preclinical rescarch imo the wility of NS ireatment may indicate its usefulness as a potentinl 1
treatment in diabetic nephropathy. il

I!Etl‘ﬂdlltgﬂ_‘lﬂ glomerulodclernsis,  and interstitial

Diabetic nephropathy is one of the maost
serious complications of disbetes and the
moil common cause of end-stuge renal
failure in the Western world, At presens,
dinbetic kidney disease affects about 15 1o
25% of type | dizbetic patlents] and 30 1o
40% of patients with type 2 dinbetes? 3.
Dinbetic nephropathy is charscrerized by
specific  rennl  morphological  and
finctional aherations. Features of early
dishetic renal changes are glomeruliar
hyperfilirmtion, plomerular  and  renal
hypertrophy, increased urinary albumin
excretion  (UAE), fioressed  basemest
membrane thickness (BMT), and
mesangisl  expansion  with  the

of extracellular mutrix
(ECM) proteins woch  as collpren,
fibronectin, and  laminin.  Advanced
dishetic nephropathy Is choracterized by
proteinurit. & decline in remn! function,
decreasing  creatinine clessance (CrC),

154

fibwois.

Bleck cumin or black seed (Migells
smiva) is the mocient tmaditionsl herha
medicing that hes been wsed continuously
i the Middie Enst and i3 well-known
throughout the rest of the worldd-7, The
World Henlth Organization recommends
black cumin as a herbal medicinef wiih
anxiolytic effectd and it ix used as an
essentinl ingredient in Enstern medicine,
including in Thai tmditional medicine and
Indian ayurvedic medicine. The active
comstifuents of black cumin have been
identified as thymaguinune,
dithymoquinone, thymahydroquinone, and
tiymal 10. Several studies have shown the
various therapeutic actions of black cumin
1t s sctivity ngroinst dinbetes11,12 radical
scavenging activityl1,14, prevenis lipid
peroxidation and increases the antioxidamn
defense system 1S, Renal dvsfunction is a
common complication in diabetes mellitu
that is jovolved in  oxidative stress
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Histological study of the sffect of Migelia sativa on disbetic nephropathy in rats.

changes16-18. The ameliorstion of renal
bemodynamic and function changes in
diabetics  has  been elucidmed

supplementation with sntioxidants. Black
mhwhhd'r:wdmharapnnlibln for
resioration  In  renp] dysfunction in
nephiotonic mis through the antioncidas
effect19-21, However, knowledge in reng!
functions & still limited, especiafly f
dinbetes mellitus. Therefire, in the present
stidy, the effect of black cumin ol {NS)
ﬁ;ﬁm“ in rensl dysfunction and renal

Laboratory animals: - Ninety six Sprague
Dnutlym.i*ﬁghhglﬁiﬂrlﬁgmung:
of 3o 6 months were used Rats were
housed i o well-vertilsted room o 20 o,
hdﬁ-ummﬁmdmlwt:rmﬂhry
were under daily inspection, Seventy twa
mais acquired to be disbetic by injecting
them with &lloxan (75mg/kebody wiight)
LF, amduﬂyﬁrﬁmmtwdu}uﬂ.
A drop of bload was taken from injured tip
of their tails before and sfier they have
been dinbetic. Blood and uring

pastric intubation for § months slarting 2
days after afloxan injection 25,

Histological  technique and  sampie
taking

During the experimental period, the
body weight and fasting blood glucose
were maniiored, Both the kidneys of all
|h=rﬂsmcﬁ1=nndmﬁelﬂhlhjr
lollowing ireatment, and every month i)
the Sth month. The collected tissues were
fmd]n!ﬂifwmﬂn.dnh}m:mﬂmuh
uﬁdﬂrubnlwiu{?iﬂ—lmm.ﬂlw
inxylmewdmﬂnndﬁadfnprlﬂ?mm.
Snﬂhmﬂfﬁ—umwi:knmmmd:md
stained  with Haemutoxviin and cosin,
Thmcsmiuwwulndupﬁﬂnm
histological

were  tiken a light microscope
(Ledca, ﬂurm:;;almhnd o & digital
camern (Pixelink, Canoda).

Stathstlcnl analysis "
le.uwr:ﬂmmd-unmrsb.m
d!ﬁumn.hﬂwnmlwmnhawu
analyzed by student t-best Statistic
ﬁpiﬁmmmﬂuwhmpsﬂ.ﬂl.

Thdhhﬂinmml‘mndnuwn
decrense in the body welght with fet
ﬂfwi!!ﬂt.hmmhnahmdpﬂhtﬁpm' ag
compared fo the non-disbetic mis. At the
end of the study, it was observed that the
fion-disbetio ris gained weight (39 £5.97
B} In comparison to the dinbetic rats,
wiﬂ:hhmtutiglﬁilllﬂjﬂg].ﬁkrm
ﬁumﬂﬁu.m:ﬂ:bui:mtrmm
NS showed m incrosse in welght (19,8
+3.23 g) (Table 1),
Thmﬁ:':dim:lndkﬂﬁrﬂulltmﬂuf
the stody in untrested disbetic ruts
wedghed 0.5420.04 g/100 g body weight in
mhlumhhlﬁqm:?:ﬂyﬁ-m
rats, which weighed 0.45:0,0] w0 g
body welght. Trestmemt with the NS
mn:hnw«udndwmhlhakidmy
welght, which was  observed i be
UAZL0.03 2100 g body welght (Table )
Glomerular diameter b 3
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We  also  assessed  the maximal
glomerulnr  diameter (G of the
maximally hypertrophied plomerulus in
ench specimen. Max GD was identified in
serinl sections, and was caleulwled as the
mean of two messurements, ie of the
maxinial dinmeter of the glomerslys and
the muiximal chord perpendicular to the
maximal dlameter, in glomeruli show bath
vascular and urinary poles, Glomerulr
hypertrophy was clear in dinbetic animals
without mny trestment and |n diabetic
animals treated only with glibencinmide,
which consider as a hypoglyeemic poent.
Mo plomeraisr wis sgen in
dinbetic animals treated with NS,
Imterstitial fibrosis (tabled)

Compared to nommal comtrol rds, the
fibrosis score was significantly greater for
all amvimats with disbetic . The
fibrasis score was significantly higher in
dinbetic untrested snimals.
Histopathological changes

Histological study of the normal kidney
of the nondinbetic rutn revealed normad
glomerulus sumsundad by the Bowtnan's
capsule, proximol and distal convoluted
tishules without any inflammstory chinges
(Fig:1&2% The lkidncys of untrested
dishetic rts  showed
plomenuli infilirated by the Inflammatory
cells and thickening of the basement

membrane(Fig:3), The proximal
convoluted tubule exhibited edematous
changes with deposition of

mucopalysaccharide il hvaline
substances(Fig:4). Al the necrotic changes
observed in the proximal and distal
convaluted tubules along with the deposit
in the diabetic untrested animals mnd thi
treated with glibenclamide (Fig:5-11) were
found to be ahsemt in the dinbetic mis
weated with NS (Fig:12). The group that
wos treated with NS eviract showed
features of healing i.e. normnl glomerulis,
absence of inflammmtory cells, norrmal
basermnent membrane

and caopillaries, decrense in the
mucopolysaccharide and hyaline deposit,
respectively, The tissue necrosis was wso
observed to decrease in the group trested
with NS,

(Figures]3 andi4),
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Inierestingly, the diabetic nephropathy
Im:hmmuidﬁcdmlmpmmmwmnr
martality mnd morbidity and many of the
end stage remal foilure resubs due [
diabetic 7. strepiozotocin and
allosan-lnduced dinbetic rodents resull in
development of nephropathy similar 1o the
early singe  of human  dinbetic
nephropathy28. In the disbetic animuls, a
significant increase in the kidney weight
was observed. The result of this study is in
sccordance with the findings of earlier
research  studies 2931, W has  been

gluense  over-umilization and subseqguent
enhancement in increase uptake, phycogen
accumilation, lipogenesis and  protein
synthesis in the kidney tissue 32-34.

The NS extract administered 10 the
diabetic ruts sucoessfully prevented the
enlwrgement  of the  kidney. The
histological study performed on  the
kidneys of diabetic rty showed damege to
the plomerulus, thickened basement
membrane  and  edemmlous renal
convolied tubules with Increase in
mucopalyssccharide deposits which were
Fuundmhemminfh:dinhcﬂr:ﬁ&rmm
tremied with NS extract. A previous study
hod aslso reported  similar  histological
findings 32.35. Adminedly, the research
stucdy was carvied out in shorter duration
and this might be insufficlent for
rimﬁﬂ-:mvmuﬁur:‘nmguinlh:ikﬁuy
of the diabetic mts. The treated dinbetic
rits  however showed hesling features,
which resembled that of a normal kidney.
Advanced human  dabetic nephropathy
often exhibits arteriolar hyalinosis and
whular srophy couplad with an increase
in the interstitisl volume 36, These
features are lorgely shsent in normal and
treated mnimals with NS. At the mon
advanced nge in other non treated animals
lesions suppedive of aneriolar hvalingsts
were nofed. However, it has not been
charmcterized whether both afferent fme
efferent uricrioles are similarly affected.
The mbular changes noted in mats dinbetic
kidney primarily consist of vacuolization

Tikrit Medical fournal 2012:18(2]:154-168
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atrophy, tubulointerstitial fibeosis,
Ihnmhmnf:hamwmmb}-
light microscopy was discemnable. Ay
overill incrense in remal collagen content
has been reported sk 3% however.
comprehensive and sensitive studies qf
Ild!ﬂl*l'ldmlrlhmnguhwmm
been published,

extremely
. ed  glomerali  jmply (e
presence of glomerular stress and  fha
sclerosed glomeruli indicate anty

nﬂﬂwmmmwﬁm
it nutnmymrwiﬁ:tmﬂming
Iﬂdﬂdmﬂngihulwllhnlnrmm
finding hyperirophied glomeruli |y
rithological i

ied  glomernli Iy
generml, there is n tendency 1o consider (he
entire  mechanism  of jlomeruias
lypertrophy o be reaction
Eyhmﬂlmnfrmlﬁmtﬂuntl?.u.
Howewver,

we consider it imporant to differentise
between morbid glomeralar hypertrophy
und physiological glomerular hypertruply.,

m!mafmfwshunm
found that after subtotl nephrectomy in

rals, the volume of the glomeruli of rus
increased 10 ~2.5 to 3.0 times the volume
of the control group. The results of fhese
studies suggest the possibic exisience of 3
pathological threshold of glomenlar

size, Wemﬂnﬁ:ﬂwhh:ﬂl}.wﬁrhu
i simple

nephropaiiny hus been well established by
the menerons studies of Boble and his
colicapush SI. Consistent  with fhese
Muwhnuhmﬂmﬂdm:hi;du
iun:utinhlﬁhrmlsmdﬂd:.rpmdﬂ:un
Poor remal outtome

Conclusions

The results of the study showed i
ﬂim:ﬂmm%hm
by sdministration of NS extract. The NS
exiruct possibly octs @ an antioxidan
ﬂlnnhrchuﬂ:ingﬁuuﬂdﬁwdm.pm
the microstrcture of the kidney. Furihes
studies maybe needed 10 cormobormie
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Table 1 Body weight in non-dinbetic rts, untreated and treated diabetic rats

treated  diabetic | treated diabetic | unireated mon-dinbefic rat | Peripgd

rats with G+N8 | rats with G dinbetic raty

268249 164 236.2548.770 262=10.242 25846.336 Week?

268.3+6.238 | 258.7+6,599 | 3568.2+] 763 255+10.801 | 1" month

274543109 261.243.274 250 34+13.156 265-+12.909 o mith
_FITS.I +3.593 263.7+5.281 L3R 1 3.66] 2?_3+3.555ﬁ 39 momth
|_23I+E.4ﬂﬁ 260,344,500 EIT.?H:M# | 287.8440. 849 4% mionth

288+2.82% 262.6+6.263 219.8+8.180 NT34T182 = month

All a3ty arw oxpressed s meanzas "P0.07 va the non-glabott groum. 1

Table2 -Kidney weight in non-disbetic is, untreated and treated dishetic rats

trented  diabetic | treated - | undreated — [ Paramstar

rats with G+NS | disbetic rais dinbiiic raty | dinkbetic

with G rat

0.96:0.04 1054007 1.2520.08 1. 282003 | Kidney weight [g]

042003 0502002 0644 01,04 % * D.45-0.01 ﬁ;‘? weight / 100 body

Al data are axprestad as memnita. 50 0] 1 W Mn-0labate

Table 3 — Glomerular diameter in nen-disbetic s, untreated and treated diabetic mis

treated  dinbetic | trested disbetic | nntreaied mou-dinbetie rat | Period

oty with GG+N% raty witly G diabeetic ruts

85 742 572 8623 077 BE.3:1249 9.2:1 147 Wesk2
85,740 104 96,01 928 88.542 458 87 0778 1" month

W1 .801 OB 451,643 100,114 524 a7 0713 ™ mumth
{87 121,408 10363 576" | 108,148,060~ | FEEYT * month

I
9811470 10894272 91314646~ |o70-10% 4" month
Piih 502 W21 361~ | 1708385 [ vianm = month
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151



t rrep,

Histological study of the effect of Nigeia mﬂﬁﬁ: nephropathy in rata,

Table 4 — unmuuaammuhm-ﬂmmmmmdmmﬁm
tremted  diabetic | trented  dinbetic Hmtrested son-dialetic rag

rots with G4NS | ris wiith G dinbetic rats period
5.240 751 5.0:0.145 530,184 5.2+0.337 Week2
5.4+0. 162 5.7+0.351 B2HD285~ | £240.360 1"month
5.0 198+ T240833%  [B4E™0.186 | 5340457 2™ month
5 540,402 11840200 [ 17261202 | 5960485 3" month
650,852 156543248 | 21421.420% | 539520474 | 4" month
7250010 | 167523208 | 21741857 | 5.30i0452 5 month
A tath 1% exprossed 2= meantSd 50T Ve e non-disbatic groon
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Histological study of the sffect of Nigells : Mnm

Figare (9): Section through (he kihoey of gBhenclamride treaied dinbetic
The necruthc area of the glomerulus( white arraw), dilation hnm-mmmdmm of
ot kidney tubiule epithaial celis(black arraw) H and £, 100 X .
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Figure (10 }: Dilation in tbe lumen of the kidney tabules in the kidney of
diabetic watreated rut, H and E, 100 X
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Histologal stugy of the affect of Mgalls st ah *'“l'- st onss b et

Fignre { 14 ): Section through the kiduey of Winbetie ruts ;
y i treaied with + showing
Appenrance of cortical tabule colls | arrow ) Hlﬂﬁf‘:;‘i.. [
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