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Abstract : Diabetes mellitus is a common chronic disease affecting millions
of  people  world  wide.  Standard t reatment  i s  fa i l ing to  achieve required
correction of blood glucose in many patients. Therefore, there is a need for
invest igat ing potential  hypoglycemic drugs or  herbs to improve glycemic
control  in diabetic patients.

Nigella sativa seeds were used as an adjuvant therapy in patients with
diabetes mellitus type 2 added to their anti-diabetic medications. A total of
94 pat ient  were  recrui ted  and divided randomly in to  three  dose  groups .
Capsules containing Nigella sativa  were administered orally in a dose of
1,  2 and 3 gm/day for three months.  The effect of Nigella sativa  on the
glycemic control was assessed through measurement of fasting blood glucose
(FBG), blood glucose level 2 hours postprandially (2 hPG), and glycosylated
hemoglobin (HbA1c) .  Serum C-pept ide  and changes  in  body weight  were
also measured. Insulin resistance and β-cell function were calculated using
the homeostat ic  model  assessment  (HOMA2).

Nigel la  sat iva  a t  a  dose of  2 gm/day caused s ignif icant  reduct ions in
FBG, 2hPG, and HbA1c without significant change in body weight. Fasting
blood glucose was reduced by an average of 45, 62 and 56 mg/dl at 4, 8 and
12 weeks respectively. HbA1c was reduced by 1.52% at the end of the 12
weeks of  t reatment  (P<0.0001) .  Insul in  res is tance calculated by HOMA2
was reduced s ignif icant ly  (P<0.01) ,  whi le  β -ce l l  funct ion was  increased
(P<0.02) at  12 weeks of  t reatment .

The use of Nigella sativa  in a dose of 1 gm/day also showed trends in
improvement  in  a l l  the  measured parameters  but  i t  was  not  s ta t i s t ica l ly
s ign i f i can t  f rom the  base l ine .  However ,  no  fu r the r  inc rement  in  the
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emphasized the beneficial effects of Nigella
sa t iva  in  d iabe t ic  an imals  (8–11) .  These
s tud ies  c lear ly  showed tha t  Nige l la  sa t iva
s ign i f ican t ly  reduced  the  e leva ted  b lood
glucose  leve l s  o f  d i f fe ren t  an imals  wi th
experimentally-induced diabetes melli tus (8,
9). The evident antidiabetic effect of Nigella
sa t iva  was  a t t r ibu ted  to  i t s  insu l ino t rop ic
action (10, 11), and the antioxidant properties
which  decrease  the  ox ida t ive  s t ress
and  prese rve  pancrea t ic  β -ce l l  in tegr i ty
(12–14) .  The glycemic control  obtained by
Nige l la  sa t iva  was  a l so  a t t r ibu ted  to  i t s
extrapancreatic actions, mainly the inhibition
of hepatic gluconeogenesis (15, 16).

In  add i t ion ,  p rev ious  s tud ies  d id  no t
reveal  any harmful  effect  of  Nigella sat iva
on  rena l  and  hepa t ic  func t ions .  On the
cont ra ry ,  the  repor ted  pharmacolog ica l
ac t ions  o f  Nige l la  sa t iva  o i l  inc lude
pro tec t ion  aga ins t  nephro tox ic i ty  and
hepa to tox ic i ty  induced  by  e i ther  d i seases ,
drugs or  chemical  compounds (17–21).  The
antioxidant  and anti- inflammatory act ivi t ies
of  Nige l la  sa t iva  a re  cons idered  the  main
factors  responsible  for  i ts  nephroprotect ive
and hepatoprotective effects (22).

The effects of  Nigella sativa on diabetic
pa t ien t s  a re  no t  adequa te ly  inves t iga ted .

beneficial response was observed with the 3 gm/day dose. The three doses
of Nigella sat iva  used in the s tudy did not  adversely affect  ei ther  renal
functions or hepatic functions of the diabetic patients throughout the study
per iod .

In Conclusion : the results of this study indicate that a dose of 2 gm/
day of Nigella sativa might be a beneficial adjuvant to oral hypoglycemic
agents in type 2 diabetic patients.
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INTRODUCTION

Diabe tes  mel l i tus  i s  one  of  the  mos t
common chronic diseases affect ing mil l ions
of  people  worldwide with  a  large negat ive
impac t  on  the  pa t ien t ’ s  hea l th .  Type  2
diabetes  is  character ized by Hyperglycemia
tha t  a r i ses  f rom insu l in  res i s tance  and /or
impaired beta cell  function/insulin secretion
(1) .  Umpierrez GE, et  al .  (2)  demonstrated
tha t  hyperg lycemia  was  assoc ia ted  wi th
increased  morb id i ty  and  mor ta l i ty .  In
addi t ion ,  newes t  pub l i shed  da ta  has
ra i sed  the  concern  about  the  benef i t  o f
treatment of hyperglycemia to achieve near-
normoglycemia in intensive care patients (3).

Nige l la  sa t iva  L inn  i s  an  annua l
p lan t  be longs  to  the  bo tan ica l  fami ly  o f
Ranunculaceae (4)  and commonly grows in
Europe ,  Middle  Eas t  and  Wes te rn  As ia .
Nige l la  sa t iva  known as  b lack  cumin  i s
usua l ly  used  as  a  t rad i t iona l  medic ine  in
Arabian countr ies  (5) ,  Indian sub-cont inent
(6)  and  Europe  (7) ,  fo r  a  wide  range  of
i l lnesses  inc lud ing  broch ia l  as thma,
headache, dysentery,  infections,   back pain,
hyper tens ion  and  gas t ro in tes t ina l  p roblems
(22).

Severa l  p rev ious  s tud ies  s t rongly
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Well controlled clinical studies demonstrating
the ant idiabet ic  effect  of  Nigel la  sat iva  in
human subjects  are  s t i l l  lacking.  Only few
surveys showed that  some diabet ic  pat ients
ut i l ize  Nigel la  sa t iva  to  improve g lycemic
control  (23,  24) .  Therefore the aim of  this
study was to investigate the effect of three
doses of Nigella sativa on glycemic control
in type 2 diabetic patients.

MATERIALS AND METHODS

Pat ient  se lec t ion

The study was conducted on 94 patients
(43 males and 51 females) with uncontrolled
diabetes mellitus type 2. The patients in the
s tudy  were  enro l led  f rom King  Fahad
Univers i ty  Hosp i ta l  and  Al -Agharab ia
Pr imary  Hea l th  Care  Cente r ,  Al -Khobar ,
Saudi  Arab ia .  Diabe tes  was  d iagnosed
accord ing  to  the  c r i t e r ia  o f  the  Amer ican
Diabetes Association (25).

The selection of uncontrolled diabetes was
made on the basis of two successive readings
of HbA1c more than 7%, done three months
apart .  Pat ients  included were of  age 18–60
years ,  t reated only with  oral  hypoglycemic
drugs (glipenclamide, metformin, rosiglitazone),
ready for regular follow up and had HbA1c
> 7%.  Pa t ien t s  were  exc luded  i f  they  had
chron ic  ca rd iac  i l lness  ( i scheamic  hear t
d i sease ,  hear t  fa i lu re ,  card iac  a r ry thmias) ,
chronic liver disease (hepatic failure, active
hepatitis, liver cirrhosis), renal complications
and  any  o ther  chron ic  dep l i t a t ing  i l lness .
Pa t ien t s  were  a l so  exc luded  i f  they  had
compl iance  less  than  90% and  i f  the i r
s tandard  medica t ions  were  changed  dur ing
the 12 weeks of the study. All patients were
fu l ly  in formed about  the  purpose  and

dura t ion  of  the  s tudy  and  they  were  f ree
to  l eave  the  s tudy  a t  any  t ime .  Wri t t en
informed consen t  was  ob ta ined  f rom a l l
par t ic ipants .  The  s tudy  has  been  approved
by  the  research  e th ics  commit tee  o f  King
Faisa l  Univers i ty  –  Dammam,  re fe rence
number  KFU-LEC-132.

Study  des ign

Nigella Sativa seeds (Bioextract (Pvt) Ltd,
Sri Lanka) were provided in form of capsules.
Each capsule contained 500 mg of grounded
Nige l la  Sa t iva .  Recru i ted  type  2  d iabe t ic
pa t ien t s  fu l f i l l ing  above  c r i t e r ia  were
randomly divided into 3 groups (cohort of 10
pa t ien t s  in  sequence  fo r  each  group)  and
were administered 3 different oral  doses of
Nigel la sat iva  (1 gm, 2 gm, and 3 gm per
day for 12 weeks). These doses were selected
on the basis of a previous study conducted
on healthy human volunteers,  where a daily
ingestion of 2 gm Nigella sativa was effective
in reducing blood glucose following one week
of  admin is t ra t ion  (26) .  There fore ,  in  th i s
s tudy we went  up and down by 1g around
the previous effective dose (2 g) in the above
quoted s tudy.

Al l  pa t ien t s  in  the  th ree  g roups  were
sub jec ted  to  h i s to ry  t aken ,  phys ica l
examina t ion ,  l abora tory  inves t iga t ions  and
self monitoring of blood glucose (SMBG). In
addi t ion  body  mass  Index  (BMI)  was
calculated for each patient  before init iat ion
of  t reatment  and 12 weeks af ter .

Every patient was requested to do SMBG
of both FBG and 2hPG before ini t iat ion of
therapy  and  a f te r  one  and  four  days  of
t rea tment  in i t i a t ion ,  then  weekly  fo r  12
weeks. SMBG readings have a reliability of
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Eva lua t ion  of  insu l in  res i s tance  ( IR)
and β-cel l  funct ion was obtained using the
upda ted  homeos ta t ic  model  assessment
(HOMA2) which is developed from original
HOMA1 descr ibed  by  Mat thews  and
coworkers  (27) .  The  ou tpu t  o f  the
computerized HOMA2 model is calibrated to
g ive  normal  β -ce l l  func t ion  of  100% and
normal IR of 1 (28).

Stat i s t i ca l  ana lys i s

Statist ical  analysis  was performed using
the  S ta t i s t i ca l  Package  of  Soc ia l  Sc ience
(SPSS)  vers ion  11 .  Data  a re  p resen ted  as
means±standard error  of  the  means (SEM).
Al l  exper imenta l  resu l t s  a re  compared  to
their own baseline values by paired Student’s
t- test .  The level  of  s ignif icance was set  a t
P<0.05. The corresponding parameters in the
three  g roups  were  a l so  compared  us ing
ana lys i s  o f  var iance  (ANOVA).   “F”  tes t
was  per formed to  de te rmine  s ta t i s t i ca l
s ign i f icance  of  a l l  g roups .  In  case  o f
significant “F” test (P<0.05), further analysis
was  made  by  LSD ( leas t  s ign i f ican t
difference) multiple range-test to find inter-
groupal significance. A probability of P<0.05
was considered significant .

RESULTS

Base l ine  da ta  inc lud ing  the  number  o f
patients, age, sex, duration of diabetes, dose
of Nigella sativa  and duration of treatment
in each group are outlined in Table I. There
was  no  s ign i f ican t  d i f fe rence  be tween  the
three groups,  compared by ANOVA, except
for age between groups 3 and 2. The number
of patients excluded was higher at the 3 gm
group  because  of  non  compl iance  to
medication. Most of excluded patients in this

10 mg/dl.  Investigations including liver and
renal function tests,  FBG, 2hPG, fasting C-
peptide, and HbA1c were done for all patient
as baseline and at  4,  8 and 12 weeks after
ini t ia t ion of  therapy.

During the first 2 weeks of administration
of  Nige l la  sa t iva ,  pa t i en t s  were  con tac ted
daily by telephone, and were enquired about
any  new symptoms and  compl iance  to
medications. They were also asked to report
any change in their  medicat ion or  l i festyle
th roughout  the  s tudy .

Analyt ica l  methods

Serum glucose was measured by Glucose
Flex  reagen t  ca r t r idge ,  suppl ied  by  Dade
Behr ing .  The  au tomated  assay  ana lyzer
was  Dimens ion  c l in ica l  chemis t ry  sys tem,
Germany.  HbA 1c was  measured  by  Gold
Reagent Kit-HbA1c by Drew Scientific Ltd,
us ing  Hb Gold  Analyzer .  C-pept ide  was
measured  by  Immul i te  C-pept ide  k i t  by
EURO/DPC Ltd  us ing  Immul i te  Analyzer .
The glucometer  brand used for  SMBG was
Accu-Chek  Go,  Roche  Diagnos t ic  GmbH,
G e r m a n y .

Blood  samples  were  co l lec ted  a f te r  a t
leas t  8  hours  of  fas t ing  and 2  hours  af ter
breakfas t .  B lood  was  co l lec ted  in to  p la in
tubes (without anticoagulant) and allowed to
clot .  Then i t  was  centr i fuged a t  3000 rpm
for 8 minutes to separate the serum. Serum
was stored and kept frozen at – 20oC for up
to 1 week to  be used for  determinat ion of
glucose, C- peptides, liver and renal function
tests. Another portion of blood was collected
into EDTA – coated tubes. The hemolysates
were  prepared  a f te r  sample  co l lec t ion  and
stored at  4oC to be used within 2 days for
estimation of HbA1c.
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TABLE I : No of  pat ients ,  age,  durat ion of  diabetes ,
dose  o f  N ige l la  sa t i va ,  and  dura t ion  o f
supp lementa t ion  in  3  g roups  o f  Pa t i en t s
wi th  type  2  d iabe tes  me l l i tus .

Group I Group II Group III

No. of 30 32 32
pat ients (16 females) (18 Females) (17 females)
No. of 7 6 13
pat ients
excluded
Age (years) 47.80± 1.42 49.63± 0.97 44.91± 1.88
Mean±SEM
Duration of 7.9± 1.02 7.12± 0.92 6.74± 1.08
diabetes (years)
Mean±ESM
Dose of 500 mg 1 gm 1 gm
Nigel la twice daily twice daily thrice daily
sat iva (1 gm/day) (2 gm/day) (3 gm/day)
Duration of 12 weeks 12 weeks 12 weeks
Nigella sativa
supplementat ion

Age  and  dura t ion  o f  d iabe tes  were  non
s ign i f ican t ly  d i f fe ren t  be tween  the  th ree  groups ,
excep t  fo r  age  tha t  was  s ign i f i can t ly  lower  in
group  3  compared  to  g roup  2 ,  us ing  ANOVA.

group changed, on their own, to 2 gm dose
in the las t  4  weeks of  t reatment .

Genera l ly ,  the  th ree  doses  o f  Nige l la
sat iva  were  wel l  to lera ted  wi th  only  three
pat ients  who exper ienced a  mild  epigastr ic
discomfort that settled down after taking the
capsules  post  meals .

One  gram of  Nige l la  sa t iva
supplementa t ion  for  12  weeks  to  type  2
d iabe t ic  pa t ien t s  (g roup  1) ,  induced  a
moderate decl ine in the levels  of  FBG and
2hPG,  s ta r t ing  a f te r  4  weeks  of  t rea tment
and  cont inued  thereaf te r .  However ,  th i s
decline was statistically not significant when
compared  to  cor responding  base l ine  leve ls
(Table II). On the other hand, SMBG showed
a significant reduction in FBG after 8 weeks
and  in  2hPG af te r  8  and  12  weeks  of
treatment (Table III). Other parameters were

not significantly changed by this dose (Table
II).

Pat ients  in  group 2 ,  t rea ted wi th  2 gm/
day Nigella sativa, had a significant reduction
in  FBG leve l  th roughout  the  12  weeks
t rea tment  per iod .  FBG was  reduced  by  an
average of 45, 62, and 56 mg/dl at 4, 8, and
12 weeks, respectively (Table II). The 2hPG
level ,  also,  showed significant  drop after  4
and 8  weeks  of  t rea tment .  Fur ther ,  SMBG
showed a significant drop in FBG and 2hPG,
s ta r t ing  one  day  a f te r  t rea tment  in i t i a t ion
and  cont inued  th roughout  mos t  o f  the
t rea tment  po in t s  (Table  I I I ) .  Th is  dose  of
Nigella sativa was, also, able to significantly
lower  HbA 1c by  1 .52% af te r  12  weeks  of
t rea tment  (7 .57%±0.3% vs .  9 .09%±0.24%,
P<0.0001) (Table II). Group 3 patients, who
received 3 gm/day of  Nigel la  sat iva  for  12
weeks ,  showed s ta t i s t i ca l ly  s ign i f ican t
reduction in FBG levels  after  4,  8,  and 12
weeks (Table II). Similarly, SMBG displayed
a significant fall in FBG in most time points
(Table  I I I ) .  Also ,  th i s  dose  p roduced  a
cons iderab le  reduc t ion  in  HbA 1c by  2%
(7.31%±0.37% vs.  9.35%±0.41%, P<0.0001)
(Table III). On the other hand, C-peptide did
not change significantly by the 2 and 3 gm
doses .

Insulin resistance, calculated by HOMA2
was  s ign i f ican t ly  reduced  by  2  gm da i ly
supplementation of Nigella sativa (2.37±0.20
vs. 3.20±0.36, P<0.01, n = 23). Furthermore,
th i s  dose  of  Nige l la  sa t iva  p roduced  a
s ign i f ican t  e leva t ion  in  β -ce l l  func t ion ,
calculated with HOMA2 (63.63%±9.59% vs.
45.03%±6.28%, P<0.02, n = 23) at the end of
the  12  weeks  t rea tment  per iod  (Table  I I ) .
However, other doses used (1 and 3 gm) did
not  produce any signif icant  change in both
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T A B L E I I : Mean±SEM of  f a s t ing  b lood  g lucose  (FBG) ,  2  hours  pos t  p rand ia l  b lood  g lucose  (2hPG) ,
hemoglobin  A 1c (HbA 1c)  fas t ing  C-pept ide ,  insu l in  res i s tance  index ,  be ta  ce l l  func t ion  and  body
mass  index (BMI) ,  in  type  2  d iabet ic  pa t ients ,  t rea ted  wi th  Nigel la  sa t iva  –  1 g/day  (group1)  –
2 g/day (group 2) – 3 g/day (group 3), for 12 weeks, compared to the corresponding baseline values.

Group 1 Group 2 Group 3

Parameter Basel ine Treatment duration Basel ine Treatment duration Basel ine Treatment duration
Values in weeks Values in weeks Values in weeks

4 8 12 4 8 12 4 8 12

F B G
(mg/dL)

M e a n 189 186 171 171   219 174 157 162 204 176 157 169
± S E M ±14.3 ±13.8 ±10.1 ±7.8 ±12.3 ±10.1 ±10.8 ±9.2 ±18.2 ±15.2 ±9.9 ±16.4

n 22 22 20 21 26 26 19 24 16 16 14 16
p N S N S N S <0.0001 <0.001 <0.001 0.01 0.006 0.04

2 h P G
(mg/dL)

M e a n 286 244 241 218 289 213 231 256 277 301 229 234
± S E M ±23.3 ±22.5 ±19.2 15.6 ±24.2 ±27.8 ±26.5 ±28.1 ±54.3 ±54.3 ±9.9 ±80.3

n 9 9 7 5 12 12 7 10 6 6 4 4
p N S N S N S <0.04 <0.04 N S N S N S N S

HbA1c (%)
M e a n 8.36 8.01 9.09 7.57 9.35 7.31
± S E M ±0.31 — — ±0.27 ±0.24 — — ± 0.30 ±0.41 — — ±0.37

n 21 21 24 24 17 17
p N S <0.0001 <0.0001

C-peptide
(ng/mL)

M e a n 2.96 3.16 3.02 2.66 3.54 3.44
± S E M ±0.33 — — ±0.32 ±0.32 — — ±0.26 ±0.36 — — ±0.47

n 17 17 24 24 13 13
p N S N S N S

Insul in
res is tance

index
M e a n 2.75 2.82 3.20 2.37 4.11 2.98
± S E M ±0.34 — — ±0.26 ±0.36 — — ±0.20 ±0.55 — — ±0.49

n 17 17 23 23 9 9
p N S ‹0.01 N S

Beta cell
function %

M e a n 61.75 59.12 45.03 63.63 41.89 88.90
± S E M ±7.79 — — ±8.19 ±6.28 — — ±9.59 ±9.83 — — ±36.05

n 17 17 23 23 9 9
P N S ‹0.02 N S

BMI (kg/m2)
M e a n 33.6 33.3 28.9 29.4 31.63 31.61
± S E M ±1.53 — — ±1.53 ±0.95 — — ±0.94 ±1.47 — — ±1.50

n 22 2 2 24 24 16 16
P N S N S N S

n :  number  o f  pa t i en t s . NS :  no t  s ign i f i can t .
P :  s ign i f i cance  o f  d i f fe rence  f rom base l ine  va lues ,  us ing  S tuden t ’ s  t - t e s t ,  fo r  pa i red  da ta .
Insu l in  r e s i s t ance  and  be ta  ce l l  func t ion% were  ca lcu la ted  us ing  HOMA2 ca lcu la to r .
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Fig .  1 : Changes in fast ing blood glucose (FBG), post  prandial  blood glucose (PPBG), glycosylated  hemoglobin
(HbA 1c) ,  fas t ing  C-pept ide ,  in  type  2  d iabet ic  pa t ients ,  rece ived 1 g/day (group 1) ,  2 g/day (group 2) ,
and  3 g /day  (g roup  3 )  o f  Nige l la  sa t i va ,  fo r  12  weeks .  The  cor respond ing  pa ramete r s  in  the  th ree
groups  were  compared  us ing  ANOVA.
Data  a re  Mean±SEM of  the  va lues  a s  pe rcen tages  o f  the  cor respond ing  base l ine  va lues ,  cons ide r ing
base l ine  va lues  equa l  100 .

: s ign i f i cance  o f  d i f fe rence  be tween  g roups  2  and  1 .  (P<0 .05)
Δ : s ign i f i cance  o f  d i f fe rence  be tween  g roups  3  and  1 .  (P<0 .05)
o : s ign i f i cance  o f  d i f fe rence  be tween  g roups  2  and  3 .  (P<0 .05)

IR  and  β -ce l l  func t ion  ca lcu la ted  wi th
HOMA2 (Table II).

Inter groups comparison, using ANOVA,
showed significant reduction in FBG level in
group 2 compared to group 1 after 4, 8, and
12 weeks of  t reatment .  However,  FBG was
not  s ignif icantly different  in group 3 when
compared to group 1. 2hPG levels in group
2 were reduced when compared to group 1

and  3 ,  ye t  the  decrease  was  s ta t i s t i ca l ly
s ign i f ican t  on ly  a f te r  4  weeks  t rea tment ,
compared to group 3 (Fig. 1). FBG recorded
through SMBG was s ignif icant ly  decreased
in  groups  2  and  3  compared  to  g roup  1
in  mos t  read ing  po in t s .  However ,  the
glucometer  readings  for  2hPG  in  group 2
were significantly decreased after 1 day and
8 weeks when compared to group 1 and only
after 4 days of treatment when compared to
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TABLE III  : Mean (+SEM) of fasting blood glucose (FBG), 2 hours post prandial blood glucose (2hPG), in type
2 diabetic patients,  received 1g/day (group 1),  2 g/day (group 2),  and 3g/day (group 3) of  Nigella
sativa, for 12 weeks, measured by self monitoring Glucometer (SMBG). The corresponding parameters
were  compared  to  the i r  co r respond ing  base l ine  va lues  us ing  s tuden t ’ s  t - t e s t  fo r  pa i red  da ta .

FBG (mg/dL)  )  by  SMBG
Trea tmen t  dura t ion  in  weeks

Base l ine  (0 ) 1 a 1 b 4 8 1 2

Group  1n 193 (8)25 179 (10)25 181 (11)25 178 (11)20 165 (10) *16 195 (19)19
Group  2n 230 (13)25 181 (13) Δ2 5 177 (14) Δ25 210 (12)25 160 (9) Δ22 157 (10) Δ22
Group  3n 221 (16)21 173 (13) Δ2 1 172 (14) Δ20 195 (12)21 158 (12) Δ19 149  (15) Ë%13

2hPG (mg/d l )  by  SMBG

Group  1n 288 (13)23 270 (16)23 256 (17)23 262 (16)19 231 (16) o15 248 (16) *18
Group  2n 302 (12)23 243 (13) Δ2 3 254 (13) Δ23 274 (5)*23 219 (12) Δ18 242 (13) o14
Group  3n 294 (17)18 247 (19) *18 272 (16)18 274 (19)19 223 (20) *16 238 (26)11

1a  i s  the  r ead ing  one  day  a f t e r  t r ea tmen t ,  1b  i s  the  r ead ing  4  days  a f t e r  t r ea tmen t .
4 ,  8  and  12  rep resen t  the  ave rage  read ings  o f  (1 -4 ) ,  (5 -8 )  and  (9 -12)  weeks  re spec t ive ly .
*

 :  s ign i f i can t ly  d i f fe ren t  f rom base l ine  va lue .  (P<0 .05)
o

 :  s ign i f i can t ly  d i f fe ren t  f rom base l ine  va lue .  (P<0 .01)
Δ :  s ign i f i can t ly  d i f fe ren t  f rom base l ine  va lue .  (P<0 .001)
n :  number  o f  pa t i en t s .

F ig .  2 : Changes in the fasting blood glucose (FBG), and post prandial blood glucose (PPBG) readings using self
monitoring glucometer,  in type 2 diabetic patients,  received 1 g/d (group 1),  2 g/d (group 2),  and 3 g/d
(group 3) of Nigella sativa,  for 12 weeks, the readings in the three groups were compared using ANOVA.
Data  a re  Mean±SEM of  the  va lues  a s  pe rcen tages  o f  the  cor respond ing  base l ine  va lues ,  cons ide r ing
base l ine  va lues  equa l  100 .
1 a : i s  the  r ead ing  t aken  one  day  a f t e r  t r ea tment . 1b :  i s  the  r ead ing  t aken  4  days  a f t e r  t r ea tment .

4 ,  8  and  12  rep resen t  the  ave rage  read ings  o f  (1 -4 ) ,  (5 -8 )  and  (9 -12)  weeks  re spec t ive ly .
: s ign i f i cance  o f  d i f fe rence  be tween  g roups  2  and  1 .  (P<0 .05)

Δ : s ign i f i cance  o f  d i f fe rence  be tween  g roups  3  and  1 .  (P<0 .05)
o : s ign i f i cance  o f  d i f fe rence  be tween  g roups  2  and  3 .  (P<0 .05)
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in  b lood  g lucose  tha t  was  suppor ted
by  a  cor responding  reduc t ion  in  HbA 1c.
Glycosy la ted  hemoglobin  re f lec t s  an
integrated index of diabetic control for 6–8
weeks period before the measurement  (29) .

These  da ta  a re  in  agreement  wi th  a
number  o f  s tud ies  ca r r ied  ou t  in  an imal
models  of  diabetes  mell i tus .  Nigel la  sat iva
has  been  repor ted  to  induce  reduc t ion  in
p lasma g lucose  l eve l s  in  a l loxan- induced
diabe t ic  rabb i t s  (8 ) ,  a s  wel l  a s  in
streptozotocin induced diabetic rats (11, 16,
20) ,  and  found  to  be  very  e f fec t ive  in
res to r ing  g lucose  homeos tas i s  in  sand  ra t
models (9).

On the  o ther  hand ,  the  hypoglycemic
effect of Nigella sativa was not demonstrated
in  cer ta in  s tudies  us ing ,  normal  ra t s  (30) ,
and  streptozotocin-induced diabetic rats (31).
This  d ispar i ty  might  be  due to  d i f ferences
in animal species, and/or doses and types of
Nigella sativa  extract  used.

The hypoglycemic effect of Nigella sativa
found in this study is most probably due to
dual effect of this plant on insulin resistance
and β-cell function as evident from HOMA2
calcula t ions .  The 2  gram dose  managed to
reduce insulin resistance (P<0.03) and at the
same time seems to increase β-cell  function
(P<0.02) .  This  f inding is  supported by the
s tudy  of  Le  e t  a l  (30) ,  who  repor ted  tha t
treatment with Nigella sativa extract induced
a decrease in fasting plasma levels of insulin
and sensit ized rat  hepatocytes to the action
of insulin by enhancing the activity of two
major  in t race l lu la r  s igna l  t ransduc t ion
pathways  of  insul in  receptor .  Conceivably ,
insu l in  res i s tance  cou ld  be  decreased  a t
target t issues by the same mechanisms. The

group 3 (Fig.  2).   HbA1c was significantly
reduced in groups 2 and 3 compared to group
1, but, non-significantly different in group 2
compared  to  g roup  3 .  On the  o ther  hand ,
fasting C-peptide levels were not significantly
different  among the three groups (Fig.  1) .

DISCUSSION

The results of this study clearly show a
hypoglycemic effect of Nigella sativa in type
2 diabetic patients. The optimum dose seems
to be 2 gm/day of Nigella sativa powder. The
ef fec t  o f  Nige l la  sa t iva  on  fas t ing  and
postprandial blood glucose levels took place
wi th in  one  day  of  t rea tment .  HbA 1c was
lowered significantly by both 2 & 3 grams
daily supplementation of Nigella sativa ,  but
was  no t  a f fec ted  s ign i f ican t ly  by  the  one
gram dose .  The resul ts ,  a lso ,  indicate  that
Nigella sat iva is  well  tolerated in the dose
range used. The epigastric pain experienced
by 3 patients could have been due to acidity,
as it disappeared when the patients took the
capsules  af ter  meals .

Interestingly, the doses used in this study
covered the anticipated effect of the drug on
the  parameters  s tud ied .  Whi le  one  gram
Nige l la  sa t iva  was  unab le  to  p roduce
significant hypoglycemic effect ,  the 2 gram
was enough to do so. However, the 3 gram
dose  fa i l ed  to  p roduce  s ign i f ican t  fu r ther
glucose lowering effect. This could be partly
due  to  l ess  compl iance  of  pa t ien t s  in  the
higher dose group which made its “n” values,
in  many  parameters ,  smal le r .  Another
possible cause, of less effect for the 3gm dose,
is  the  presence of  other  ingredients  in  the
Nigella sat iva seeds that  produce a counter
ac t ing  e f fec t  a t  th i s  h igher  dose .  The  2
gram dose  produced  a  sus ta ined  reduc t ion
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mechanism of  improved  t i s sue  sens i t iv i ty
to  insu l in  ac t ion  by  Nige l la  sa t iva  may
be  re la ted  to  reduct ion  in  oxida t ive  s t ress
(32–34) .  Severa l  s tud ies  have  documented
the antioxidant  propert ies  of  Nigella sat iva
(22, 35).

In conclusion, the present study propose
tha t  Nige l la  sa t iva  in  a  dose  of  2 gm/day
supplemented  to  Type  2  d iabe tes  mel l i tus
patients improves significantly the laboratory
parameters of glycemia and  diabetes control.
However ,  fu r ther  randomized  p lacebo
controlled clinical trials are needed to prove

the promising findings reported in this study.
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