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ABSTRACT

Back ground: Hypertension is the most common disease and a major risk factor for the
development of cardiovascular and renal diseases. Objective: Assessment the effect of
medicinal plants Garlic (G), Nigella sativa (NS), Hibiscus sabdariffa (HS) and to adjustment their
appropriate concentration in lowering the essential hypertension (EHT) and evaluate their effects
on renal functions. Methods: One hundred-ten patients with mild, moderate and sever EHT had
treated by various antihypertensive drugs and medicinal plants (G, NS, HS). Arterial blood
pressure, renal functions were measured before and after they had their treatment. Results:
Administration of G, NS, HS produced a significant lowering effect in the arterial blood pressure in
patients with EHT when they were used alone or in combination with antihypertensive drugs.
Conclusion: Garlic, Nigella sativa, Hibiscus sabdariffa were effective, safe, cheaper and

recommended for EHT.
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INTRODUCTION

Essential hypertension (EHT) is the most
common type of hypertension, accounting for
95% of all causes of high blood pressure (15)
and considered the third leading killer disease
in the world (44) . Several studies have been
conducted to determine the factors that are
responsible for EHT, age (40) , heredity (14)
stress, obesity (33) , alcohol intake (41) , race,
smoking, coffee drinking (21) , toxic metals.
Long duration of EHT caused several
complications that affected cardiovascular
system (20) (29) , cerebrovascular (9) , renal
system (36) , (17) , (46) , retinal (10) , large
vessels (7) .

The efficacy of treatment EHT was tested in
three well-known medicinal plants namely,
Garlic, Nigella sativa, Hibiscus sabdariffa
which were proved to be effective in treatment
of hypertensive patients.

379

METHODS

This study was carried out in Baghdad / the Al-
Kadimyia Teaching Hospital. (110) patients
were involved in the study with the range of
age between (50.3-52.4) vyears for (72)
females and (38) males, with mean body
weight (80) kilograms and complaining from
moderate to severe EHT before therapy. The
patients were allocated in thirteen groups
treated by antihypertensive drugs (ramipril,
amlodipine, valsartan and metoprolol) Table(1)
which were used alone or in combination,
duration of treatment are four weeks. Three
medicinal plants (G, NS and HS ) were used
daily in a dose of 5g of fresh G as tablets
orally with meal, 1g of NS as capsules orally,
15g of HS as infusion orally before breakfast.

These plants were used plus the above drugs
related to each group which was used for
another four weeks of treatment. The patients
related to groups (11, 12, 13) have (5 patients)
for each group, suffered from mild to moderate
EHT and treated by one medicinal plant which
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was used alone for duration of four weeks.
Measurement of arterial blood pressure
weekly. To determine the renal functions,{
blood urea (BU), creatinine (Cr), uric acid
(UA), Na, K, Ca} blood samples were taken

from all patients who have no prior treatment
after 12-14 hours fasting period and then
every two weeks after onset of treatment for
4,8 weeks.

Table 1: Showed the groups of hypertensive patients
which were treated orally by different regimens of drugs

Group No. No. of patients + different regimens of drugs

Group one (12 patients) were treated by combination of ramipril 5 mg + amlodipine 2.5 mg.
Group two (11 patients) were treated by amlodipine 5 mg.
Group three (12 patients) were treated by amlodipine 10 mg.

Group four (11 patients) were treated by valsartan 160 mg.

Group five (6 patients) were treated by ramipril 10 mg.

Group six (12 patients) were treated by valsartan 80 mg.

Group seven (12 patients) were treated by combination of amlodipine 5 mg + valsartan 160 mg + metoprolol 50 mg.
Group eight (6 patients) were treated by combination of valsartan 80 mg + amlodipine 10 mg + metoprolol 50 mg.
Group nine (6 patients) were treated by combination of amlodipine 5 mg + metoprolol 50 mg.

Group ten (7 patients) were treated by combination of amlodipine 10 mg + metoprolol 50 mg.

Statistical analysis

The Complete Randomized Design (CRD),
ANOVA with Statistical Analysis System (SAS)
was used to study the effects of period before
treatment 1,2,3,4 weeks on differences traits.
LSD test and Duncan's multiple range was
used to comparative significant differences
between the means, (37) .

RESULTS

There was a significant reduction at p<0.01 in
the arterial blood pressure levels of all patients
who were treated with different regimens of
drugs throughout the four weeks of treatment
Table (2).Table (3) shows that there was a
significant decrease in arterial blood pressure
levels (systolic and diastolic) at p<0.01, p<0.05

in groups treated by medicinal plants when
were used alone or in a combination with
drugs duration the period of treatment.
Antihypertensive therapy caused improvement
in some renal functions as serum (BU, Cr, UA,
Na, K, Ca) with some groups throughout the
period of treatment Table (4). Using (G) alone
or combination caused a significant decrease
in serum Cr groups (2, 5, 7, 8, 11) also a s
significant decrease in serum BU,UA in groups
(7, 11) and significant reduction in serum Na
level groups (1, 3, 5, 7, 8, 9, 11) after
treatment Table (5). While using (NS, HS) in
treatment of patients with EHT in combination
with drugs or alone cause no improvement in
renal functions in most groups throughout the
treatment Table (6).

Table (2): The means of arterial blood pressure levels (systolic and diastolic) mm Hg in
patients with EHT throughout the four weeks of treatment by different regimens of drugs

Eefore After one After two FAfter three After four
Group Mo. treatment weehk of weehks of weehks of weehks of L 5D
treatment treatment treatment treatment
Smme | AR [ Bisie [Ciiios | conEs | ce | e
Group o0 | Cimiome | ATIOSE | BT | ©9izsc | Dwoss | Do | —aw
Systolic s TEET0= Basast= CrisEE= CrisEs= D 140.46 = 7.57 -=5.07
Group two Diastolic A Toe 55 = BETIE= BE052= cEEsEs= C BE.64 + 1.91 ~-1.35
Systolic ATES A= I ETERIVE [ TOETEES CIEIEZT |craz7s5z608 "=2.03
Growp thres [~ oo FIOEEEE SEZIET TE5EEs TERITE TEZ 0= ——t.0B
Systolic A TEaEZS Bz ET= Bravas= B TacmT= E 145.46=6.11 -7
Group four Dinstolic AT EEE BEsii= =0 iT= CEEZEEa= CTErss= Rpap——
Systolic siEeEr= | B IT000= [CEIEEET= C15000= | ci4s83x517 ==1T.94
Group five Dizsiolic A7 ='55;'_1. = B 1 :_.:-)5_;:»:- 3 UE;E_.. 33 = CB ﬁig? = c 5_;5_._—:.;;:- = [
_ . Systolic Adoe o= | BATSEICZ | BolssEm s S rmLEs s C 150.00 £ 2.58 ==5.14
reuR S P T— ETA5E = EA 125 = TETEE = EET IS = TESO0E P
R 4.0 o 1L Z.0L v
Systolic e BATSSEZ S iEsES = DC 15523 [ piss 14512 =778
Grevpesven| Diesiene | ATELEISS | STEETOS [ COLEES | DO ITTS CRe T "5.27
Systolic A 200 B = BBz BiIsITE Bires0= C 160.50 £ 5.43 -—=11.80
Group sight Diimetolic A1 56-?:7 ES B -2123 E3 CB b:»g{_:-:- E3 C :-'1-'_'5_-:&;? ES c 5-‘5_.{:-‘5;7 ES g 54
Systolic ATEEDD = e mes |BCIEE | B TS E [ cqaga7z665 g 25
Group nins Dizsiolic = --:;?.33.3 = =] 5-54; T = B 5-52_.3‘:- = =3 5_;:{-._—:.;;:- = (5 5___5-5;7 ES [
S | FREgps [ ST [CRhw [Coime= [ DimeE | wne
Growp ten P— AT EEE Bi04TT= | CE o0 Es= CESTO0= cEin= Ry
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Table 3: The means of arterial blood pressure levels (systolic and diastolic) mmHg in patients

with EHT throughout the four weeks of treatment by different regimens of drugs in
groups(1,2,3,5,7,8,9) Plus (G) or treatment by (G) alone group (11)

Group No. tre altarﬁgrteplu s 0‘??:;;?;13%?55 After two weeks of Axs;:zrgf ?Vféirkfsog'r LSD
(G) (G) treatment plus (G) treatrr;gl;t plus treatn‘lgl;t plus

Group | Systolic | A144.17 £4.02 | BA 14333 24.08 | BC 137502524 | DC 1326027.68 | D 126.67 £ 5.16 | =6.67
NDD”_[EE} Diastolic | 48500 +632 | AB8333% 6.06 AB16T£4.08 AB1.00+245 B71.83+417 | **574
Group | Systolic | A140.00 0 | BA 138002447 | B135002500 | C128002447 | D120402089 | 4.0
Nt;‘.r[DS} Diastolic | A 88.8£2.17 B84.00+4.18 B83.00+2.24 B81.00+424 | C72.00£251 | **4.23
Group | Systolic | A1441728.01 | A140831114 | BA 135002837 | B13000:632 | B1258328.01 | 1013
rfjhnr_?g} Diastolic | BAB167+258 | A8250+274 BA 80.83+2.04 B79.00+200 | C7250+274 | *2.80
foifrgp Systolic | A145.83+917 | BA 14083017 | BC 1333321214 90193_3-?33 T c12600616 | =112
No.(6) |[Diastolic | A 95.00+3.16 | BA9167% 258 | BCB89.17=2.04 C86672516 | DB017=360 | =414
Sﬁéggﬂ Systolic | A155.28 1036 EA{‘QS_;HU“ BA 14483+873 | B14100£927 | B14083+736 | *1158
No.B) | Diastolic | A0567+330 | A0433+216 B83.50+4.18 B87.33:408 | BB583:585 | =489
C;Sﬁf Systolic | A16050+543 | A15750%612 | BA15167£753 | BC 1433 5 | cq40332040 | 003
No.(6) |Diastolic | AS6672408 | BB8oi7407 E883324.08 B8750:418 | B85502330 | =485
Group | Systolic | A144.17 665 | BA1416724.08 | B13750£418 | C136.00£548 | C124172492 | =612
N“D”}g} Diastolic | BA81.67+258 | AS5.00+447 A85.00% 450 B 50.83 +2.04 C7683+204 | =304
Group | Systolic | A1450027.07 | A144402607 | BA 136002804 |BC 133002758 | C1250027.07 | =977
iﬂi"&'} Diastolic | BA94.00£4.18 | A96.00£2.34 B92.00+274 C86.00£2.24 | C8400£224 | =373

Table 3: The mean of arterial blood pressure levels (systolic and diastolicymmHg in patients
with EHT throughout the four weeks of treatment by different regimens of drugs in groups(
1,2,3,4,6) plus (NS) or treatment by (NS) alone in group (12)

After one After four
Before After three weeks
Group No. treatment plus week of After two weeks of of treatment plus weeks of LsD
treatment plus treatment plus (N3) treatment plus
(NS) (NS) (NS) (NS)
Grou . N BA 139.17 n "
P Systolic | A142.832 4.02 378 BC 134172 3.76 DC 130002545 | D12533: 6685 | **579

one -
MNo.(8) Diastolic A85.832 5485 | BA 8287432 B 80.83z 2.04 B 78.33Z 4.08 C72.50z274 470
Gtr‘ﬂgp Systolic | A144.50% 3.38 | B139.17 2376 C 132.50= 4.18 C128.172 376 D 124172 482 | **4.80
Mo.(5) Diastolic | A88.50- 1.87 | BA 85.00= 3.16 E83.33= 4.08 B 82.50C 2.74 C 76.50 4.18 ¥%3 05
Group Systolic | A143.33Z 405 | A130.33 Z4.08 B 133.33Z 5.16 C 127.83= 3.49 D 118.00= 400 | **459
Ifg?; Diastolic AB2E0Z 274 | BA 31.67z 253 B81.332 218 B 78.67Z 2.18 C &7.67Z 459 53 EE
Group Systolic | A145.00z 500 | B132.00% 837 CE 128.0024.47 CD 120.20% 6.34 D 115.00= 4.3 227 53
four - -
No.(5) Diastolic A 83.80z 415 AB3.00: 447 A B2.00z 4.47 A 8040z 2.88 B 72.60% 2.51 **4 00
Group Systolic | A148.33% 516 | B130.1724.92 CB 134.6724.08 CD130.83t2.04 | D128.00:£5.10 | ¥*526

5IX
No.(8) Diastolic | A845033% | A35.00% 447 AB333F 516 AB1.00% 469 ET7450c 384 | ¥£520
G :
h.,r;:pe Systolic A 113533[:': A 150,005 6.12 A144.00= 4.18 BA 142,00 4.47 B 135.00Z 6.12 395
No.i5) Diastolic AG500C 354 | AGG00- 354 A B5.00F 3563 A O5.00F 3.654 B 75.00Z 5.00 ¥EG 1
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Table (3): The mean of arterial blood pressure levels (systolic and diastolic)mmHg in patients
with EHT throughout the four weeks of treatment by different regimens of drugs in groups(

4,6,7,10) plus (HS) or treatment by (HS) alone in group (13)

After three After four
Group No. . Eefore After one weeh After two weehs weeks of weeks of
reatment plus of treatment plus | of treatmentplus | o4 o0y plus | treatment plus L5D
[H5) [H5) [H 5} M5} H5)
- . N P [y P o r C 11500 e o
Group four Systolic AT45 83+ T.36 | A 140.83 +2.04 B 131.67T £ 408 | B 126.67+£5.16 8.37 6.97
No.{6)
N Diastolic B £3.33 + 4.37 ABRIT £2.04 BASSOD+548 | CT5E3+492 | DEBRIT+£5.16 =542
_ B Systolic A1516T=258 | A15083+665 | B1416T =816 | B 13667=7.52 C127.50x meg Ay
Group six 8 .80
No. {5} R N CEE333 = _
Diastolic B 8717 £ 3.37 A 9250+ 4.18 B 87.50 + 4.18 108 C TRATx2.04 =4 35
Group Systolic A155.00 = 83T | BA 151.67 £6.80 | BC 145.223 = 5.85 = é‘g; = 0 -;'?'753 = ~=g 85
seven No (5} ~ -
sven He s Diastolic A D533 367 AT 33+ 58 BASDOD X447 |BBSB3x376 |C 7167 £7.58 5.60
1 * C 120 * C 12167 =
Group ten Systolic A 150,82+ 13.57 | A 145.83 £ 12.42 E"*.?’%gg_ B 52'3-33 fz? ""1Z.52
No.{T} - : :
oL Diastolic AS4.00 553 BASI 33 +7.12 BCET.00+632 | CB433+383 | C 8217 £4.49 = G5 72
Group Systolic AM6200+7.58 | B 144.00 + 8.54 C 134.00 + 8.54 cE ;53-52.:’:' = = :':'5:’:' = =565
thirtesn _ -
No.{5) Diastolic AMD400+548 | A 100.60 + 564 A10220+£321% | B20002354 | CB400418 “*5.96
Eefore After one weeh After two weehs A:t:er;: :;"fe mrkf:;fr
Group Mo. treatment plus of treatment plus | of treatment plus | ¢ocppaang plus | treatment plus L5D
(H5) (H5) [H5) [H 5} [H 5}
ol 1 + P [y vms ET 4 od o e C 115.00 = e o
Group four Systolic AM4583+ 736 | A 14083 +2.04 B131.6T+408 | B 12667516 B 3T 697
No.{6)
N Diastolic B &3.33 + 4. 37 A BB T +2.04 BASSOD+548 | CT583+4592 | DGREIT+516 =5 42
- . Systolic A 151.6T +2.68 | A 150.82 + 6.65 B 141.6T B 16 | B 13667 +7.53 C1sTs0 = =5 44
Group six 880
Mo () - - - . . . CE B2 33 = - . -
Disstolic BETAT 33T A2 418 BET.EDE 418 408 C THiTx£2.04 =4 36
C izB.iT = 12083 -
Group Systolic A155.00 =537 | BA 15167 £ 6580 | BC 14533 + 5583 535;5 o ;'“:' ?5'3 =5 96
T e . .
seven No.(6) Diastolic A 5533+ 367 A B2 32+ 258 BAS0O0+*447 | BESE3 376 | C T1.67 £ 7.53 ==5.60
- = = = E ST ETE
Sﬁ:l.pr_}‘ar Systolic A150.83+13.57 | A 14553+ 12.42 E‘z*_?'_igz'— BC 5?’:'.'33‘ N f_;j? - =2 52
e Diastolic A B4.00 = 5.83 BAS1IT£7.12 BC ET.00+6.32 | CB433 382 | C 82T £ 4.49 =572
Group Systolic ATE2.00 £ 7.58 | B 144.00 + 8.94 C 134.00 + 8.84 cE ;53.5;':':' = = ;':'5:':' = =965
thirtesn 12 .
No.{5) Diastolic A 10400+ 5458 | A 100.60 + 5.64 A10220+313 | B3000:354 | C 8400418 “*5.55

Table (4): The means of serum (BU) mmol/L, (Cr) Mmol/L , (UA )Mmol/L levels in patients with
EHT throughout the four weeks of treatment by different regimens of drugs

Group No. Before treatment | After two weeks of treatment | After four weeks of treatment LSD
S.BU A 5.34+ 0.45 A 5.01+ 0.44 B 4.40+ 0.57 **0.41

Group S.Cr A 92.08+ 6.33 A 92.00+ 6.82 A98.00+ 9.68 6.44
one S.UA B 282.50+ 38.97 A 344.83+ 40.81 A372.85+ 38.56 **32.78

S.BU B 3.47+ 0.51 A 3.93+£0.41 BA3.81+ 0.35 *0.37

Group S.Cr A 74.64+ 7.07 A 75.46+ 7.29 A72.18+ 6.69 6.11

two S.UA A 225.55+ 31.29 A 236.10+ 29.88 A228.45+ 29.95 26.46
S.BU A 6.15+1.29 A 5.27+ 0.96 B 4.10+ 1.02 **0.91

Group S.Cr A 94.83+ 18.17 A 86.75+ 17.70 A85.17+ 16.02 14.38

three S.UA A 273.08+ 56.72 A 290.33+52.16 A293.42+ 46.02 43.04

S.BU B 6.14+ 0.94 A 5.92+ 0.96 A5.60+ 0.95 0.83

Group S.Cr A 96.00+ 9.94 B 85.64+ 8.63 B 85.09+ 8.07 *7.76

four S.UA A 250.27+ 63.13 A 242.10+ 59.63 A236.09+ 54.52 51.55
S.BU B 4.43+ 0.34 A 5.03+0.29 Ab5.16+ 0.29 **0.38

Group S.Cr A 98.50+ 8.41 A 96.33% 7.23 A99.67+ 6.86 9.26

five S.UA A 230.12+ 48.19 A 259.00+ 48.53 A260.33+ 48.57 59.60

S.BU A 3.40+0.17 A 3.25+ 0.21 A 3.25+ 0.43 0.24

Group S.Cr A 76.83+ 4.26 A 77.50+£5.12 A 77.75+£ 5.97 4.30

Six S.UA A 226.41+ 17.06 BA 221.41+ 7.68 B 216.25+ 7.68 *9.69
S.BU A4.10+ 0.09 B 3.86+ 0.09 C 2.60+ 0.09 **0.07
Group S.Cr A78.00+ 4.26 A 77.70+ 2.56 B 69.08+ 5.12 **3.42
seven S.UA A 358.00+ 17.06 B 312.41+ 10.23 C 277.25+ 14.50 **11.80
S.BU A 4.50+ 0.60 A 4.00+ 0.53 B 3.20+ 0.22 **0.59

Group S.Cr A 83.67+ 4.72 BA 80.83+ 4.54 B 76.50 + 4.04 *5.46

eight S.UA A 269.83+ 46.84 A 227.00+ 65.64 A 240.50+ 63.94 73.12

S.BU A5.23+ 1.06 A 5.31+ 0.84 A5.54+ 0.64 1.06

Group S.Cr A 79.00+ 13.02 A 74.33% 8.33 A 70.00+ 6.63 11.95

nine S.UA A 256.67+ 31.89 A 275.33+ 18.60 A 284.67+ 16.84 28.83

Group S.BU A 4.57+0.70 A 4.41+ 0.68 B 3.46+ 0.74 *0.87

ten S.Cr A74.17+5.91 BA 68.00+ 5.55 B 63.83+ 3.87 *6.38
S.UA B 248.33+ 46.60 A 310.00+ 36.47 A 326.50+ 24.62 **45.54
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Table 4: The means of serum (Na,K,Ca) mmol/L levels in patients with EHT
throughout the four weeks of treatment by different regimens of drugs

Group No. Before treatment After two weeks of treatment | After four weeks of treatment LSD
S.Na B 139.08+ 1.90 A 143.00+ 2.95 B 140.08+ 1.98 **1.93
G(;ggp SK A 5.10£0.51 A 5.00+ 0.43 A 4.79% 0.50 0.40
S.Ca BA 2.08+ 0.56 A 2.16+ 0.43 B 1.71+ 0.42 *0.39
S.Na B 136.09+ 3.24 B 137.10+ 0.46 A 141.09+2.81 **2.49
Group S.K B 3.95+ 0.34 A 4.25+ 0.33 A 4.27+£0.20 *0.26
two S.Ca A 2.21+ 0.29 B1.91+ 0.27 B 1.80+ 0.19 **0.22
S.Na A 142.33+ 0.98 A 142.48+ 0.96 A 142.65+ 0.98 0.81
Group SK A 4.44+ 0.15 A 4.46+ 0.22 A 4.32+0.22 0.17
Three S.Ca A 2.78+ 0.36 A 2.64+ 0.36 A 2.57+0.40 0.31
S.Na A 141.09+2.07 A 141.00 +£1.55 A 142.09+2.34 1.75
Group SK A 5.02+ 0.45 A 491+ 0.31 A 4.71+0.44 0.35
Four S.Ca A 2.70+ 0.39 B 2.03+ 0.51 B2.21+ 0.44 **0.39
S.Na B 141.33+1.21 B 141.00+ 1.26 A 143.33+ 1.37 *1.58
Group S.K A 4.20+0.23 A 4.10+£0.14 A 4.30+ 0.39 0.34
Five S.Ca A 2.34+ 0.49 A 2.23+0.34 A 2.59+ 0.15 0.44
S.Na A 141.66+7.67 A 141.55+ 8.53 A 141.25+9.38 7.11
Group S.k A 4.38+ 0.06 B 4.29+0.03 C4.09+ 0.02 **0.03
Six S.Ca C 1.46+ 0.03 B1.57+ 0.05 A 2.18+ 0.03 **0.03
S.Na A 145.00+ 8.53 A 142.00+6.82 A 139.00+ 7.68 6.40
Group SK B 4.50+ 0.09 B 4.50+ 0.09 A 4.60+ 0.08 **0.07
Seven S.Ca A 2.65+ 0.03 B 2.40+ 0.34 C 2.03+ 0.03 **0.16
S.Na A 141.00+ 2.19 A 140.67+1.21 A 139.83 +£ 0.98 1.91
Group S.K A 4.25+0.19 BA 4.16+ 0.18 B 4.01+0.11 *0.20
Eight S.Ca A 2.24+ 0.16 A2.21+0.22 A 1.99+0.25 0.26
S.Na A 141.67+1.97 A 140.83+ 2.40 A 141.17+£1.47 2.44
Group S.K A 4.25+ 0.24 A 4.33£0.15 A 4.46+0.11 0.22
Nine S.Ca A 3.08+ 0.44 BA 2.63+ 0.59 B 2.39+ 0.58 *0.67
S.Na BA141.83+1.94 A 143.33+£ 1.03 B 141.17+ 0.98 *1.71
Group S.K A 4.53+ 0.40 A 4.33£ 0.28 A 4.20+0.17 0.37
Ten S.Ca A 2.55+ 0.29 A 2.53+£0.19 A 2.32+0.17 0.28

Table 5: The means of serum (BU) mmol/L, (Cr) Mmol/L , (UA )Mmol/L levels in patients with

EHT throughout the four weeks of treatment by different regimens of drugs in groups
(1,2,3,5,7,8,9) plus (G) or treatment with (G) alone in group (11)

Group No. Before treatment After two weeks of treatment plus After four weeks of treatment plus

(G) (G) LSD

Group S.BU A 4.52+ 0.65 A 4.37+0.63 A 4.30+£0.61 0.77
one No.(6) S.Cr A97.67+12.21 A92.17 +£11.63 A 84.50 £8.53 13.43
S.UA A350.00+ 39.28 A341.33 +39.04 A 333.50+ 38.93 48.09

S.BU A 3.84+ 0.43 A 3.71+ 0.40 A 3.60+ 0.41 0.57

twg‘rﬁg_rzs) S.Cr A 72.80+ 7.20 B66.00+ 3.81 B63.00 + 1.41 *6.57
S.UA A 234.60+ 38.29 A 226.00+ 37.76 A 217.40+40.43 53.52

Group S.BU A4.85 £0.31 A4.73+0.38 A 4.60+0.39 0.45
three No.(6) S.Cr A86.00 + 16.29 A77.50 £11.95 A 74.00 +9.88 15.97
S.UA | A 294.33 £50.07 A287.00 + 41.30 A 277.67 + 37.53 53.27

Group S.BU A 5.16+ 0.29 A 5.11+0.26 A 4.96+ 0.28 ‘0.34
five No.(6) S.Cr A 99.67 £+ 6.86 BA96.33 £7.66 B90.17+5.19 8.18
S.UA A260.33 +48.57 A248.17 + 46.74 A 240.00+ 50.89 60.01
Group S.BU A2.90 + 0.44 B2.36 £0.42 B2.01 +0.39 **0.52
seven No.(6) S.Cr A 72.17£9.70 BA 67.83+4.54 B63.50 +2.59 *7.83
S.UA A289.00 £62.77 A284.33 £57.68 A 276.83 £48.07 69.54

Group S.BU A3.20 £ 0.22 A 3.12+0.22 A 3.00+£0.14 0.24
eight No.(6) S.Cr A 76.50 £4.04 A75.86 £5.18 B69.50 +5.89 *6.27
S.UA A240.50 £63.94 A233.50 +61.58 A225.17 £63.40 77.50

Group S.BU A5.54 +0.64 A 5.40+ 0.56 A5.30 £ 0.61 0.75

nine No.(6) S.Cr A70.00 £6.63 A 66.00+7.24 A 62.50+4.72 7.74
S.UA A 248.76+16.84 A 275.00+ 15.62 A270.00 + 18.43 20.92

Group S.BU A 3.34+0.57 A3.22+ 0.69 A 3.10+ 0.52 0.82
eleven S.Cr A 75.40 £8.79 BA71.00+7.97 B 64.00+5.87 *10.53
No.(5) S.UA A168.80 +5.26 BA 165.80 +4.82 B159.40 + 5.64 "7.24
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Table 5: The means of serum (Na,K,Ca) mmol/L levels in patients with EHT throughout the
four weeks of treatment by different regimens of drugs in groups (1,2,3,5,7,8,9) plus (G)or

treatment with (G) alone in group (11)

Before treatment

After two weeks of

After four weeks of

Group No. treatment plus (G) treatment plus (G) LSD

Group S.Na A 140.33+ 1.37 BA 139.10+2.06 B 137.57+ 1.95 *2.24
one No.(6) SK A 4.96+ 0.27 A 4.98+ 0.25 A 5.04+ 0.28 0.33
S.Ca A 1.92+ 0.32 A 1.96+ 0.33 A 2.05+ 0.34 0.41

Group S.Na A 141.00+ 4.18 A 139.20+ 2.39 A 138.25+ 2.50 4.32
two No.(5) SK A 4.26+0.21 A 4.29+ 0.22 A 4.35+0.21 0.29
S.Ca A 1.76+0.14 A 1.83+0.15 A 1.87+0.22 0.24

Group S.Na A 142.48+ 0.91 B 140.76+ 0.93 B 139.70+ 1.16 **1.24
three No.(6) S.K A 4.30+ 0.31 A 4.34+ 0.33 A4.41+ 0.35 0.41
S.Ca A 2.33+0.22 A 2.37+ 0.44 A 2.43+0.44 0.47

Group S.Na A 143.33+1.37 BA 142.33+2.58 B 140.54+ 1.90 *2.48
five No.(6) SK A 4.30+ 0.39 A 4.32+ 0.13 A 4.39+ 0.15 0.31
S.Ca A 2.59+ 0.15 A 2.62+0.12 A 2.70+ 0.09 0.15

Group S.Na A 138.83+ 2.04 BA 137.67+1.75 B 136.05+ 2.02 *2.39
seven No.(6) SK B 4.58+ 0.30 BA 4.81+ 0.19 A 5.00+0.30 *0.33
S.Ca A 2.08+ 0.28 A 2.11+ 0.26 A 2.21+0.34 0.36

Group S.Na A 139.83+ 0.98 BA 139.14+1.12 B 137.82+ 1.12 *1.33
eight No.(6) SK A 4.01+0.11 A 4.15+ 0.37 A 4.10+ 0.20 0.31
S.Ca A 1.99+ 0.25 A 2.11+ 0.20 A 2.14+0.18 0.26

Group S.Na A 141.17+ 1.47 A 141.07+ 1.49 B 138.66+ 2.18 *2.15

nine No.(6) SK C 4.46+ 0.11 B 4.76+ 0.14 A 4.96+ 0.14 **0.17
S.Ca A 2.39+ 0.58 A 2.39+ 0.50 A 2.53+ 0.59 0.69

Group S.Na A 143.20+ 1.30 BA 142.40+1.14 B 141.00+ 1.01 *1.59
eleven No. SK A 4.40+ 0.25 A 4.40+ 0.12 A 4,50+ 0.16 0.26
(%) S.Ca A 2.45+ 0.23 A 2.62+0.22 A 2.50+ 0.20 0.30

Table 6:The means of serum (BU) mmol/L, (Cr) Mmol/L , (UA )Mmol/L levels in patients with
EHT throughout the four weeks of treatment by different regimens of drugs in groups
(1,2,3,4,6) plus (NS) or treatment with (NS) alone in group (12).

After two weeks of

After four weeks of

Group No. Before treatment treatment plus (NS) treatment plus (NS) LSD

G S.BU A 4.29+ 0.52 A 4.17+0.45 A 3.99+ 0.43 0.57
Onerﬁzf’(e) S.Cr A 98.33+ 7.53 A 95.92+ 5.44 A 91.67+5.89 7.81
S.UA A 395.67+ 21.83 A 384.20+ 20.88 A371.50 +25.01 27.86

Group S.BU A 3.77+ 0.29 A 3.60+ 0.27 A 3.45+ 0.32 0.36
two No.(6) S.Cr A 71.67+ 6.89 A 67.50+ 5.13 A 66.00+3.22 6.52
S.UA A 227.33+ 35.80 A 217.67+35.17 A 207.00+31.74 42.19

Group S.BU A 3.38+ 0.96 A 3.15+ 0.67 A 3.00+0.64 0.95
three No.(6) S.Cr A 84.33+ 17.25 A 82.00+ 14.39 A 78.00+10.06 17.49
S.UA A 309.17+ 46.44 A 282.66+ 50.58 A 284.17+42.15 57.27

Group S.BU A 6.11+0.52 BA 5.82+ 0.50 B 5.30+ 0.49 *0.70
four No.(5) S.Cr A 89.00+ 7.42 A 86.00+ 8.92 A 82.00+ 10.46 12.43
S.UA A 218.00+ 58.37 A 204.60+ 47.69 A 197.60+ 47.41 70.85

Group S.BU A 3.30+ 0.23 A 3.26+ 0.28 A 3.00+ 0.32 0.34
six No.(6) S.Cr A 76.83+ 7.47 A74.17+5.78 A 70.83+ 4.45 7.41
S.UA A 217.33+ 35.06 A 21450+ 33.95 A 211.00+ 38.57 44.20

Group S.BU A 3.70+ 0.89 A 3.55+ 0.87 A 3.40+ 0.91 1.23
twelve S.Cr A 67.60+ 4.51 BA 65.20+ 4.15 B 62.20+ 2.68 *5.32
No.(5) S.UA A 228.80+ 75.59 A 212.60+ 72.27 A 201.00+ 66.75 98.70
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Table 6: The means of serum (Na,K,Ca) mmol/L levels in patients with EHT throughout the
four weeks of treatment by different regimens of drugs in groups (1,2,3,4,6,12) plus (NS)or
treatment with (NS) alone in group (12).

Before treatment After two weeks of After four weeks of
Group No. treatment plus (NS) treatment plus (NS) LSD
Group S.Na A 139.83+ 2.56 A 139.79+ 2.56 A 138.70+ 3.19 3.43
one No.(6) SK A 4.47+ 0.36 A 4.53+ 0.43 A 456+ 0.41 0.50
S.Ca A 1.51+ 0.43 A 1.47+0.44 A 1.42+ 0.45 0.54
Group S.Na A 140.33+ 2.88 A 140.17+ 1.47 A 140.03+ 1.82 2.64
two No.(6) SK A 4.35+ 0.21 A 4.39+ 0.23 A 4.50+ 0.25 0.28
S.Ca A 1.82+0.23 A 1.78+ 0.20 A 1.74+0.18 0.26
Group S.Na A 142.82+ 1.10 A 142.77+ 1.08 A 142.63+ 1.15 1.37
three No. SK B 4.33+ 0.11 BA 4.40+ 0.11 A 4.47+ 0.09 *0.13
(6) S.Ca A 2.82+ 0.45 BA 2.58+ 0.41 B 2.21+ 0.37 *0.51
Group S.Na A 141.40+ 2.30 A 141.18+ 2.34 A 140.20+ 2.34 3.20
four No. (5) SK A4.71+ 0.54 A 4.76+ 0.54 A 4.90+ 0.50 0.72
S.Ca A 2.28+ 0.47 A 2.25+ 0.46 A2.20+2.29 0.57
Group S.Na A141.17+1.17 BA 140.50 + 1.22 B 139.20+ 1.32 *1.53
six No.(6) SK B 4.13+ 0.05 B4.25+ 0.05 A 4.47+0.16 **0.13
S.Ca A 2.32+ 0.38 A 2.29+0.39 A 2.24+0.32 0.45
Group S.Na A 142.06+ 0.93 A 141.20+ 0.84 A 141.00+ 2.65 2.33
twelve SK B 4.40+ 0.34 B4.40+ 0.21 A 5.00+ 0.14 **0.34
No.(5) S.Ca A 2.48+0.25 A 2.44+ 0.09 A 2.40+ 0.13 0.23

Table 6: The means of serum (BU) mmol/L, (Cr) Mmol/L , (UA )Mmol/L levels in patients with
EHT throughout the four weeks of treatment by different regimens of drugs in groups (4,6,7,10)

lus (HS) or treatment with (HS) alone in group (13).
After two weeks of After four weeks of

Group No. Before treatment treatment plus (HS) treatment plus (HS) LSD

G S.BU A 5.18+ 1.06 A 5.00+ 1.04 A 4.72+ 0.98 1.27
fourr,‘\’lgf’(e) S.Cr A 81.83+ 7.63 A 79.83+ 8.42 A 75.50+ 8.67 10.51
S.UA A 251.17+51.16 A 249.00+ 51.93 A 245.33+ 44.84 60.81
Group S.BU A 3.16+ 0.15 B 2.81+ 0.13 C 2.56+ 0.09 **0.15
six No.(6) S.Cr A 78.67+ 13.09 A 77.83+12.35 A 76.00+ 10.51 14.81
S.UA A 21517+ 39.73 A 211.83+ 39.76 A 211.00+ 37.09 47.84

Group S.BU A 2.42+ 0.60 A 2.23+ 0.60 A 2.00+ 0.63 0.75

seven No.(6) S.Cr A 66.00 5.55 A63.67+ 3.83 A 61.33+3.50 5.40
S.UA A 265.50+ 26.13 A 261.50+ 28.40 A 259.00+ 27.09 33.50

Group S.BU A 3.46+ 0.74 A 3.15+ 0.13 A 3.00+ 0.19 0.55

ten No.(7) S.Cr A 63.83+ 3.87 A 60.00+ 3.90 A 59.00+ 5.70 5.62
S.UA A 326.50+ 24.62 A 323.00+ 23.77 A 315.33+ 25.30 30.24

Group S.BU A 3.00+ 0.26 BA 2.84+ 0.23 B 2.54+ 0.23 *0.33
thirteen S.Cr A 84.64+ 8.16 A 83.20+ 8.87 A 80.40+ 7.30 11.21
No.(5) S.UA A 312.00+ 66.77 A 307.00+ 59.40 A 305.60+ 54.95 83.47
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Table 6: The means of serum (Na,K,Ca) mmol/L levels in patients with EHT throughout the
four weeks of treatment by different regimens of drugs in groups (4,6,7,10) plus (HS) or

treatment with (HS) alone in group (13).

Before treatment After two weeks of After four weeks of
Group No. treatment plus (HS) treatment plus (HS) LSD
Group S.Na A 142.67+ 2.42 A 141,90+ 1.77 A 140.39+ 1.27 2.32
four No.(6) S.K A 4.71+ 0.40 A4.71+0.44 A 4.69+ 0.39 0.50
S.Ca A 2.15+ 0.45 A 2.12+ 0.53 A 2.19+ 0.65 0.68
Group S.Na A 141.50+ 1.05 B 139.00+ 2.00 B 138.83+ 1.60 *1.97
six No.(6) S.K A 4.05+ 0.05 A 4.01+ 0.05 A 4.00+£ 0.40 0.29
S.Ca A 2.06+ 0.48 A 2.04+ 0.47 A 2.10+0.47 0.58
Group S.Na A 139.17+ 1.60 A 138.17+ 1.67 B 136.00+ 1.51 *1.96
seven No. S.K A 4.62+ 0.48 A 4.60+ 0.44 A 4,57+ 0.44 0.55
(6) S.Ca A 1.98+ 0.04 A 1.99+ 0.05 A 2.01+ 0.06 0.07
Group S.Na A 141.17+0.98 BA 140.17+ 0.75 B 139.00+ 1.41 *1.34
ten No.(7) S.K A 4.20+0.17 A 4.20+0.24 A 4.17+0.23 0.26
S.Ca A 2.32+0.17 A 227+ 0.19 A 2.35+0.14 0.21
Group S.Na A 140.42+ 0.58 A 140.00+ 2.45 A 138.00+ 2.45 2.79
thirteen S.K A 4.06+ 0.09 A 4.02+0.11 A 4.02+ 0.04 0.12
No.(5) S.Ca A 2.40+ 0.16 A 2.40+0.12 A 2.50+0.14 0.20

Table 7: The means of arterial blood pressure levels (systolic and diastolic) mm Hg in patients
with EHT throughout the four weeks of treatment by Garlic (G), Nigella sativa (NS), Hibiscus

sabdariffa (HS) in groups (11,12,13).

Period Group eleven (G) No.5 Group twelve (NS) No.5 Group thirteen (HS) No.5
Systolic Diastolic Systolic Diastolic Systolic Diastolic
A BA A A A A
145.00 94.00 146.00 95.00 162.00 104.00
Before Treatment ” ” " " T T
7.07 4.18 10.84 3.54 7.58 5.48
Aft K of A A A A B A
erone week ot ™14 40 96.00 150.00 95.00 144.00 100.60
treatment by " T - T T +
plants alone 6.07 234 6.12 3.54 8.94 5.64
After b ks of BA B A A c A
or wo weexs of |”"136.00 92.00 144.00 95.00 134.00 102.20
treatment by ” ¥ " T T "
| | = = - = 5 ]
plants alone 8.94 274 4.18 3.53 8.94 3.19
After th ‘ BC C BA A CB B
er three weeks ™ 133.00 86.00 142.00 95.00 135.00 90.00
of treatment by ” + i T T T
plants alone 758 2.24 4.47 3.54 6.12 3.54
After f K C C B B C C
er four weeks 125.00 84.00 135.00 75.00 130.00 84.00
of treatment by " ” - + T +
plants alone 707 524 6.12 5.00 3.54 4.18
**k ** * *% *% *%
LSD 9.7 3.73 8.95 511 9.65 5.96
DISCUSSION of plasma leptin and also to increase in
In present study different regimens of adiponectin level after administration of 10mg

antihypertensive drugs and medicinal plants
were used to treat patients with moderate to
severe EHT then reach to the normal level of
BP. Ramipril induced a strong and sustained
inhibition of plasma angiotensin converting
enzyme activity (13) , It was used and
produced a significant reduction in BP groups
(1,5) as a result of (25) to evaluate the effects
on nitric oxide dependent vasodilatation with
EHT, or increase of bradykinin (18) or reduce
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ramipril (23) . Calcium channel blocker (CCB)
amlodipine used to treat patients with
moderate to severe EHT groups (2,3),
amlodipine may exert antioxidant action by
decreasing malondiahyde (MDA) and increase
in the superoxide dismutase levels (SOD) that
may be helpful in the release of nitric oxide
(NO) (26) . Valsartan in two doses groups (4,
6) reduced EHT to mild hypertension after four
weeks of treatment while other study
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demonstrated that hypertension with mild to
moderate stages were treated by 80-160mg /
day need about 3-6 and more 8 weeks
respectively to reach < 140 / 90 mmHg, so our
result may be related to high response to the
drug or to the individual variations. The
significant reduction in EHT levels of some
obese patients groups (4, 6) valsartan caused
reduction in plasma leptin and insulin
resistance (16) .

In the present study the target BP levels was
not achieved after few days of therapy with
one or two drugs in groups (1, 7, 8, 9, 10) but
after treatment by combination of drugs there
was a greater reduction in systolic and
diastolic blood pressure levels as compared
with  monotherapy by improvement of
antihypertensive drugs efficacy which result
from dual mechanistic action of component
that targeting different effector mechanism (8)
. Combination of valsartan with amlodipine
provided greater reduction in BP than
monotherapy (19) . Amlodipine alone caused
an increase in nor- epinephrine then increase
peripheral sympathetic basal tone but the
hypotensive effect of valsartan maybe
mediated in part by inhibition of the
sympathetic  baroreflex in  hypertensive
patients (11) .

There was a significant reduction in arterial
blood pressure after using G alone or in
combination with drugs to treat patients with
mild to moderate EHT groups (1, 2, 3, 5, 7, 8,
9, 11) by it possible hypotensive mechanisms
as prostaglandin which decrease peripheral
vascular resistance (35) or increase the
production of nitric oxide (6) (32) , also exert
an indirect vasodilator by hydrogen sulphide
synthesis which is a potent vasodilator (27) ,
or G ability to inhibit angiotensin converting
enzyme in vitro (39) (34) , or reducting
intracellular Na concentration and normalized
blood pressure (5) .

In this current study NS produced a significant
lowering in EHT when used it alone or in
combination with drugs to treat EHT groups (1,
2, 3, 4, 6, 12) this may related to its antioxidant
activity (22) , it decrease the arterial blood
pressure and heart rate (42) or may to the
diuretic effect (47). HS is used to treat the
patients in groups (4, 6, 7, 10, 13) cause a
significant reduction in EHT because HS is
consider as a strong antihypertensive agent in
man & rat (4) which cause inhibition of
angiotensin | and angiotensin Il converting
enzyme (24) or diuretic effect (45) and
potassium acetate contained in its water
extract which has a moderate diuretic effect ,
inhibit calcium influx into vascular smooth
muscle (3) or related to decrease in heart rate
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and suggests a negative chronotropic action
(31).

A comparison can be made between the
results of (G, NS, HS) when used alone, HS
has the more potent effect on systolic pressure
levels than G and NS while HS and NS have
an equal effect on diastolic pressure levels but
more than that of G Table (7).

Effects of drugs and plants on renal
functions

After treatment with ramipril in group (5) there
was a significant elevation in serum BU and
Na levels but remain within the normal range,
continuous administration of the drug for
longer period produced a decrease in serum
BU that consistent to the result obtained by
(28) who found in their experimental study that
treatment with ramipril for produce increase in
serum BU with references range.

Treatment with amlodipine group (2) produced
no significant change in serum BU because
amlodipine has no significant effect on the
serum BU (2) but treatment with amlodipine
10mg group (3) caused a significant reduction
in serum BU level.

Treatment with valsartan group (4) produced a
significant decrease in the serum Cr level
while other studies revealed that valsartan has
no significant effect on the serum Cr (30) .
Administration of valsartan group (6) caused a
significant reduction in serum UA level
because it could inhibit the renal uric acid
transport Organic anion trans porter mediated
uric acid secretion (38) . Using a combination
of drugs group (1) caused a significant
decrease in serum BU level may be by
synergistic effect of both drugs that exert renal
protection.

After treatment by amlodipine, valsartan,
metoprolol group (7) there was a significant
decrease in serum BU, Cr levels may be due
to the effects of these drugs and decrease in
serum UA level may be related to the diet of
patients and elevation in serum K level may be
due to the effect of metoprolol and amlodipine,
the reduction in serum Ca level due to the
synergistic effect of combination. Treatment
with combination of valsartan, amlodipine,
metoprolol group (8) caused a significant
reduction in serum BU, Cr levels may be
related to the synergistic effect of these drugs,
reduction in serum K level may be due to the
effect of amlodipine and valsartan.
Combination of amlodipine, metoprolol group
(9) lead to a significant reduction in serum Ca
level due to the effect of both drugs while in
group (10) using amlodipine and metoprolol
caused a significant reduction of serum BU,
Cr, elevation in UA this may be related to the
effects of drugs. Using garlic alone or with
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drugs caused a significant decrease in serum
Cr groups (2, 5, 7, 8, 11) and BU, UA groups
(7, 11). Garlic imply that could be beneficial to
improve some renal functions by its
antioxidant properties and free radical
scavenging abilities in various diseases (43) ,
(12) also a significant reduction in serum Na
level groups (1, 3, 5, 7, 8, 9, 11) may be
related to synergistic effects of garlic and
different drugs, indicating that garlic is useful
in the management of electrolytes related
disorders (1) and a significant increase in
serum K levels groups (7, 9).

Treatment by NS, HS alone or in combination
cause no significant improvement in renal
functions levels in most groups may due to
normal levels or small doses and short time of
treatment.
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