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Introduction
The Unani medicine is a broad medical 
system which treats the diseases related 
to all organs of the human body. It deals 
precisely with many states of diseases and 
health and offers promotive, protective, 
remedial, and rehabilitative healthcare.[1]

Kidneys are one of the vital organs known 
for excreting harmful endogenous and 
exogenous substances out of the body, after 
the process of metabolism and absorption, 
thus detoxifying the body. The main 
function of the kidney can be categorized 
as the formation of urine, water, electrolyte 
balance, production of hormones, and 
enzymes.[2] A number of drugs are excreted 
out of the body through the kidney, thus 
it always remains in direct contact with 
substances of an aversion nature which 
makes it susceptible to toxicity and injury.[3]

According to WHO, about 75%–80% of 
the world’s populations still rely mainly 
on herbal remedies; because these are 
effective, safe, and does not cause any side 
effects.[4] The number of patients affected 
by kidney disease has also been increasing, 
affecting an estimated 843.6 million 
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Abstract
Nephrotoxicity one of the most frequent kidney issues develops when the body is exposed to a toxin 
or medicine. Numerous therapeutic medicines, including certain antibiotics, anticancer medications, 
and other synthetic compounds, have a negative impact on the kidney and can cause fatal renal 
disorders. One of the main issues in the modern period is nephrotoxicity. The chemicals that have 
protective properties against nephrotoxicity are known as nephroprotective agents. The Unani System 
of Medicine has a number of medications that are efficient in treating a range of renal problems. 
Single and compound formulations listed in Unani literature have been tested for their impact on 
renal problems and have been found to have nephroprotective, anti‑inflammatory, diuretic, and 
antioxidant properties against recognized toxins. To create an effective treatment for a number of 
kidney disorders, medicinal plants may be a crucial source of potentially beneficial novel chemicals. 
Many herbs have been shown to be effective as nephroprotective agents, and many more are said to 
be so, although there is limited scientific proof to back up these claims.

Keywords: Medicinal plants, nephroprotective agents, therapeutic agents
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individuals worldwide in 2017. Global 
Burden of Disease (GBD) studies have 
shown that chronic kidney disease (CKD) 
has emerged as a leading cause of 
worldwide mortality increased by 41.5% 
between 1990 and 2017. It also became the 
19th  leading cause of years of life lost in 
2013.[46] Subsequent GBD reports indicate 
that the rise of CKD among the list of 
causes of death has continued, occupying 
the 13th  place in 2016 and 12th  place in 
2017 with predictions suggesting that it will 
become the fifth highest cause of years of 
life lost globally by 2040.[5]

In the Unani System of Medicine, Ibn-e-
Rushd (1980) stated that kidney function 
depends on its Various types Quwwa, 
including Quwwat-e-Hazima, Quwwat-e-
Jaziba, Quwwat-e-Masika, Quwwat-e-Dafia, 
and Quwwat-e-Mumayyaza. Whenever any 
Quwwa becomes weak, kidney disorders 
appear.[6,57] Kidney disorder is a term with 
broad meaning which is applied when the 
kidney does not function properly and 
these disorders are listed by various names 
in Unani classical texts, namely, Hazal-e-
Kulliya (renal hypertrophy), Zauf-e-Kulliya 
(weakness of Kidney), Auram‑e‑Kulliya 
(nephritis), Qurooh‑e‑Kulliya (renal 
ulcer), Hissat‑e‑Kulliya (Nephrolithiasis), 
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Sue mijaz‑e‑Kulliya (alteration of Mijaz of Kidney), 
Laghri‑e‑Kulliya (renal dystrophy), Dubella‑e‑Kulliya 
(renal atrophy), and Suddad‑e‑Kulliya (Renal 
obstruction).[7] Kidney diseases are caused due to three 
reasons: Sue‑Mizaj‑Kulya (Renal dyscrasia), Sue‑Tarkeeb, 
and Tafarruq wa Ittesal (Renal Damage).

In modern medicine, the concept of kidney disorders can 
be defined as “a heterogeneous group of disorders which 
affected the kidney structure and its functions. Acute and 
chronic kidney failure comes in the category of kidney 
disease which can be life‑threatening. reduction in glomerular 
filtration rate  (GFR) that decreases renal excretory functions 
is called renal failure. This is conveyed to a changeable 
variable by the failure of erythropoietin production, Vitamin 
D hydroxylation, and regulation of acid–base balance, 
regulation of salt and water balance, and blood pressure.[6]

Nephrotoxicity
Nephrotoxicity occurs when kidney‑specific detoxification 
and excretion do not work properly due to the damage or 
destruction of kidney function by exogenous or endogenous 
toxicants  (effect of toxic chemicals or drugs)[6,52] and it is 
manifested by decreased urine concentrating capacity, tubular 
proteinuria and decreased ammonia excretion, lowering of 
GFR, increase in serum blood urea nitrogen  (BUN), and 
serum creatinine level with morphological alteration in 
kidney tissue.[8] Individual is exposed to various nephrotoxic 
substances either in therapeutic form (gentamicin, penicillin, 
etc.)[3] chemicals or in the form of harmful contaminants and 
chemicals present in various substances, food, or water of 
which there is not much awareness.[9] Interaction of herbal 
drugs with allopathic medicine is also a potential source of 
toxicity. Adulteration of herbal products with dichromate, 
cadmium, and phenylbutazone also causes significant renal 
injury.[10] Environmental exposure to numerous nephrotoxins 
such as lead  (Pb), cadmium  (Cd), mercury  (Hg), 
copper (Cu), uranium (U), bismuth (Bi), and many more are 
still a problem causing chronic renal injury and sometimes 
lead to dialysis requiring end‑stage renal disease.[11,12]

Nephrotoxicity is indicated by reduced urine concentration 
capacity, tubular proteinuria, lysosomal enzymuria, mild 
glucosuria, decreased ammonium excretion, a decrease 
in GFR, a rise in serum BUN, and an increase in serum 
creatinine level along with morphological changes to the 
kidney tissue.[13]

Drug‑related Nephrotoxicity
The nephrotoxic properties of drugs, diagnostic tools, and 
chemical substances are well documented. The following 
are some significant nephrotoxic substances.[14,15]

1.	 Antibiotics:
•	 Aminoglycosides (10%–15% incidences of acute 

tubular necrosis (ATN)):‑ streptomycin, gentamicin, 
tobramycin, amikacin, kanamycin, and neomycin

•	 Quinolones: Levofloxacin and ciprofloxacin[38]

•	 Others: Tetracycline, sulfonamides, rifampicin, 
vancomycin, acyclovir, pentamidine, and 
amphotericin‑B.[53]

2.	 Chemotherapy and immunosuppressants: 
cisplatin  (CP), cyclosporine, methotrexate, ifosfamide, 
and mitomycin

3.	 Heavy metals: Lead poisoning, mercury poisoning, 
arsenic poisoning, germanium, lithium, bismuth, gold, 
and chromium

4.	 Anti‑hyperlipidemics:
•	 Statin drugs Rhabdomyolysis
•	 Gemfibrozil (associated with ARF).

5.	 Miscellaneous: Radioactive agents
6.	 Nonsteroidal anti-inflammatory drugs (NSAIDS):‑ 

Ibuprofen, paracetamol, aspirin, etc.
7.	 Drugs of abuse: Heroin, methamphetamine, and 

cocaine.

Mechanism of action of drug‑induced nephrotoxicity

The following pathogenic mechanisms can explain 
drug‑induced nephrotoxicity.[16,17]

•	 Changes in intraglomerular hemodynamics
•	 Thrombotic microangiopathy
•	 Crystal nephropathy
•	 Toxicity to tubular cells
•	 Inflammation
•	 Rhabdomyolysis[35]

•	 Kidney stones, polycystic kidney disease, urinary tract 
infections, and glomerulonephritis are instances of 
significant conditions/illnesses in contrast.[18]

Nephrotoxicity experimental models

•	 Acetaminophen‑induced nephrotoxicity
•	 Gentamicin‑induced nephrotoxicity
•	 CP‑induced nephrotoxicity[27]

•	 Carbon tetrachloride‑induced nephrotoxicity
•	 Lead nitrate‑induced nephrotoxicity
•	 Cadmium‑induced nephrotoxicity
•	 Chromium–nickel‑induced nephrotoxicity[50]

•	 Lead‑induced nephrotoxicity
•	 Hexachlorobutadiene‑induced nephrotoxicity
•	 Mercuric chloride‑induced nephrotoxicity
•	 Doxorubicin‑induced nephrotoxicity.

Acetaminophen‑induced nephrotoxicity

Acetaminophen having other names such as 
N‑acetyl‑p‑aminophenol (APAP) and paracetmol is 
an over‑the‑counter drug and is a member of the 
Para‑aminophenol family of NSAIDS that has analgesic 
and antipyretic characteristics which are used safely for a 
variety of conditions and treatments.[19]

Renal insufficiency occurs in 1%–2% of paracetamol 
overdose patients. The pathophysiology of renal toxicity 
and other activities, including the roles played by 
prostaglandin synthetase and N‑deacetylase enzymes, have 
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also been discovered. These processes are thought to be 
attributable to kidney‑located cytochrome P‑450 mixed 
function oxidize isoenzymes.

A metabolite of phenacetin is paracetamol. Phenacetin 
was thought to be one of the most nephrotoxic analgesics. 
Case–control studies indicate that a therapeutic dose of 
paracetamol may have a long‑term nephrotoxic effect. It 
causes acute kidney injury by lowering glutathione  (GSH) 
levels and increasing plasma creatinine levels. 
Histologically, tubular necrosis is seen.[20]

Mechanism of acetaminophen‑induced nephrotoxicity

A part of APAP is first metabolized by cytochrome P‑450 
before paracetamol is excreted by conjugation with 
glucuronic acid and sulfate. N‑acetyl‑p‑benzoqunione 
imine  (NAPQI), a chemically reactive byproduct of 
APAP’s oxidation by cytochrome P‑450, combines 
with GSH to create the APAP‑GSH conjugate. Lipid 
peroxidation and decreased GSH depletion are key factors 
in the development. GSH plays a crucial role in the 
cellular defense system against harmful compounds. GSH 
normally removes NAPQI at therapeutic dosages,[71] but 
when APAP is administered in excess, the GSH becomes 
depleted and NAPQI binds to cellular proteins, including a 
number of mitochondrial proteins, causing nephrotoxicity. 
In addition, NAPQI causes mitochondrial malfunction and 
the production of reactive oxygen species  (ROS), which 
in turn causes the oxidation of tyrosine and peroxynitrite. 
Events in the process alter the permeability transition 
of the mitochondrial inner membrane, which disturbs 
the permeability transition and disturbs the permeability 
transition.[21]

Gentamicin‑induced nephrotoxicity

Gentamicin is an aminoglycoside antibiotic commonly 
used to treat bacterial infections, particularly effective 
against aerobic gram‑negative bacteria. Nephrotoxicity 
and ototoxicity are major side effects of aminoglycosides 
caused by enhanced antibiotic absorption, primarily in 
the proximal tubules. After several days of treatment, 
aminoglycoside nephrotoxicity manifests clinically as 
nonoliguric renal failure with a steady rise in blood 
creatinine and hypo‑osmolar urine output.[22]

Gentamicin toxicity is caused by the formation of ROS in 
the kidney. Numerous research investigations have shown 
that aminoglycoside‑induced renal tubular cell damage 
causes structural changes in the lysosome, mitochondria, 
and plasma membrane. Moreover, numerous investigations 
have demonstrated that the changed concentrations of 
several biochemical indicators of oxidative stress in 
kidney tissue are caused by gentamicin due to the evident 
treatment of ROS in gentamicin‑generated renal injury. 
To prevent gentamicin nephrotoxicity, several antioxidant 
compounds have been utilized.[23]

Cisplatin‑induced nephrotoxicity

Cisplastin is a strong anticancer drug, but its clinical 
application is limited due to renal toxicity. Cisplastin 
decreases antioxidants and antioxidant enzymes, resulting 
in increased production of reactive oxygen metabolites 
and lipid peroxidation. Cisplatin induced dose-limiting 
nephrotoxicity, while high doses of it led to kidney 
damage, characterized by reduced renal blood flow and 
GFR, along with elevated blood urea and creatinine levels. 
It also caused alterations in urine volume, body weight, 
lipid peroxidation products, and renal clearance. The 
kidneys contain antioxidant enzymes such as Superoxide 
dismutase (SOD), lipid peroxidase, GSH, and catalase, 
which help protect against free radicals like nitric oxide 
and superoxide. Cisplastin inhibits the action of antioxidant 
enzymes in renal tissue such as GSH, SOD, GSH, and 
catalase depletion and raises compounds that are reactive 
with thiobarbituric acid. Cisplastin causes direct DNA 
damage, caspase activation, mitochondrial malfunction, 
production of ROS, effects on the endoplasmic reticulum, 
and activation of TNF‑mediated apoptotic pathways in 
renal tubule cells, among other cytotoxic effects.[24,25]

Lead‑induced nephrotoxicity

Lead is a strong neurotoxin that can cause symptoms of 
blindness, brain damage, and kidney disease at higher 
exposure levels. Clinical signs of damage, such as increases 
in BUN or serum creatinine, typically remain absent until 
about 50%–75% of the nephrons have been destroyed. 
Glutamyl transpeptidase, cathepsin D, alkaline phosphatase, 
lactate dehydrogenase, and nacetyl‑b‑d‑glucosaminidase 
activity increases in urine, along with some urinary 
constituents  (urea, uric acid, creatinine, protein, and 
phosphorus),[40] were indicators of lead damage to the 
urine. In lead‑poisoned rats, phosphaturia was accompanied 
by a considerable increase in the excretion of nitrogenous 
waste products in the urine, including urea and uric acid, as 
well as creatinine. Impaired solute transport in the proximal 
tubules could be the cause of an increase in urine urea. The 
proximal tubule’s rejection of solutes would slow down 
water absorption and eventually increase the force of the 
fluid being delivered to the urea absorption site. As a result, 
the driving power for urea reabsorption in the collecting 
duct would be increased.[26,69]

Hexachlorobutadiene‑induced nephrotoxicity

HCBD is a strong nephrotoxin that can lead to regeneration 
of renal tubular epithelial cells, degeneration, and necrosis. Its 
conjugation with GSH to produces GSH‑S‑conjugation and lastly, 
the associated cysteine conjugate are the reason for toxicity. As 
a reactive thiol derivative, this metabolite is then actively taken 
up by the kidneys and eliminated through the renal tubular 
epithelial cells by the enzyme lyase, which covalently bonds to 
macromolecules. The most vulnerable organ to the nephrotoxicity 
induced by cysteine conjugates is the S3 area (pars recta) of the 
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proximal tubule of the rat kidney.[34] Cellular toxicity has been 
shown to be significantly influenced by calcium. Any change in 
the intracellular calcium level could be a significant factor in the 
cysteine‑conjugate‑induced cell death since calcium homeostasis 
is precisely regulated. Verapamil, a calcium channel blocker, may 
influence calcium role in cellular toxicity.[41]

Mercuric chloride‑induced nephrotoxicity

Mercuric chloride is a common industrial and environmental 
contaminant that causes serious changes in the tissues of both 
humans and animals. The primary target organ for inorganic 
mercury is the kidney; hence, it is known as nephrotoxic 
agent because of the high‑bonding affinity between mercury 
and sulfur, mercury binds to metallothioneins, and small 
molecular weight thiols such as cysteine and GSH. Mercuric 
chloride‑induced nephropathy is restricted primarily to the 
S3 segment of the proximal tubule at the lowest doses of 
mercury. Transport mechanism for binding protein appears to 
be important for the nephrotoxicity of metals.[48] Toxic effects 
are related both to the proximal tubular cells and to changes 
at the level of the glomerular basement membrane.[28]

Potassium bromate‑induced nephrotoxicity

Potassium bromate  (KBrO3) is an oxidizing agent that 
causes renal infections and has been identified as a possible 
human carcinogen and 2B group toxic substance. Rat 
kidneys exposed to KBrO3 experience considerable changes 
in antioxidant enzymes as well as oxidative DNA damage.[29]

Carbon tetrachloride‑induced nephrotoxicity

Rats exposed to carbon tetrachloride experience oxidative 
stress and acute and chronic kidney damage. Renal 
endogenous antioxidant enzymes were significantly reduced 
by CCl4. The pathophysiology of CCl4 causes renal 
impairment is still unknown. It might be brought on by 
oxidative stress being induced by hepatic events, renal injury, 
or the function status of the liver. Because the liver serves as 
the body’s primary site of metabolism, prolonged exposure to 
CCl4 can harm the liver, kidneys, and central nervous system. 
Oxygen‑free radicals are produced by a range of endogenous 
and external nephropathy risk factors. It increases renal 
microsomal Nicotinamide Adenine Dinucleotide Phosphate 
(NADPH)  cytochrome P450, renal reduced/oxidized 
GSH ratio, renal microsome and mitochondrial NADPH 
cytochrome P450, and lipid peroxidation.[29,30]

Lead nitrate‑induced nephrotoxicity

A wide variety of physiological dysfunctions are 
known to be induced by lead. It was said that lead 
exhibited pro‑oxidant catalytic activity, regarding lipid 
peroxidation.[31]

Cadmium chloride‑induced nephrotoxicity

A proven human carcinogen and strong nephrotoxin, 
cadmium is toxic to the kidneys. It is possible that 

oxidative tissue damage is related to metal toxicities. It can 
harm a variety of tissues, including the liver, kidney, lung, 
and bone, and can cause both acute and chronic tissue 
damage. Specifically, nephrotoxicity results from exposure 
to Cd. The kidneys get a complex of Cd‑metallothionein 
that is released from necrotic hepatocytes. It appears that 
this complex is taken up and causes proximal tubular injury 
and death.[32]

Chromium–nickel‑induced nephrotoxicity

Chromium and nickel have increased gastrointestinal, 
hematological, hepatic, renal, and neurological 
consequences. Chromium ions may affect protein synthesis 
through K2Cr2O7. It caused oxidative stress, which led 
to protein degradation in tissues. Nickel ions have a 
stronger affinity for proteins and amino acids, they may 
cause structural and oxidative damage to some chromatin 
proteins as a result of their binding. Animal exposure to 
nickel resulted in renal tubular injury.[33]

Nephroprotective activity review

Moringa peregrina (forssk.) fiori (sahajna)

Hasan  et  al. 2022 concluded that the aqueous extract of 
Moringa peregrina leaves have shown potential protective 
effect to prevent some of the effects of gentamicin on renal 
functions. The gentamicin‑induced nephrotoxicity mice 
treated with high‑dose extract revealed improved renal 
tissue images on histological examination. In vivo studies 
revealed a significant  (P  <  0.05) reducing effect for the 
high‑dose treatment, on serum and urine concentrations for 
UA, Cr, and U, among the nephrotoxicity‑induced mice. 
Low‑dose treated group showed significant reduction in 
serum concentration of UA, Cr, and U, but only for Cr 
concentration in urine.[22]

Asparagus africanus lam. (satawar)

Welela Meka Kedir  et  al. 2022 investigated the ethanolic 
extract of the root of Asparagus africanus at a dose of 
400 mg/kg has comparable nephroprotective activity to the 
positive control silymarin, which was further supported 
by histopathological examination of the kidney and its 
serum biomarkers. The ethanolic extract of the root of 
A. africanus may have protective effects on mice against 
gentamycin‑induced nephrotoxicity which is due to the 
secondary metabolite present in the plant extract.[70]

Bambusa bambos (L.) Voss (Tabasheer)

Saba Muzher Iqbal et al. 2022 concluded that the methanolic 
extract (300 and 500 mg/kg) of Bambusa arundinacea (MEBA) 
considerably reduced the gentamicin‑induced nephrotoxicity in 
animal models.[37] The protective effects of the plant extract 
were due to the presence of various phytoconstituents such as 
quercetin, caffeic acid, vanillic acid, gallic acid, chlorogenic 
acid, and cinnamic acid. Thus, this validates the traditional use 
of this plant as a nephroprotective agent.[58]
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Portulaca oleracea L. and Lactuca sativa L.

Abul Faiz  et  al. 2021 suggested that Portulaca oleracea 
L. (Tukhm‑e‑Khurfa), alone or in combination with Lactuca 
sativa L. (Tukhm‑e‑Kāhū), showed nephroprotection against 
CP‑induced nephrotoxicity and may be thought of as a 
potentially useful candidate in nephrotoxicity. P. oleracrea 
and L. sativa having chemical constituents such as 
flavonoids  (Quercetin), omega‑3, ascorbic acid, β‑carotene, 
and GSH which have anti‑oxidant activity and the diuretic 
property also supported the use of Tukhm‑e‑Khurfa 
and Tukhm‑e‑Kāhū as nephroprotective agents in renal 
disorders, as claimed by Unani doctors.[2]

Apium graveolens L. (karafs)

Naushad et al. 2021 concluded that administration of Apium 
graveolens L. (TK’s) protects the kidney as evidenced by 
changes in biochemical renal function, lower level of KIM‑1, 
and improvement in histopathological changes. According 
to the findings, Apium graveolens L. preserved healthy 
renal function and prevented renal damage. This could be a 
result of enhanced CP clearance from kidney tubules and a 
decrease in ROS brought on by the inflammatory response.[44]

Zizyphus lotus L. (Desf.) (ʻUnnāb)

Bencheikh  et  al. 2021 draw a conclusion that the aqueous 
extract of ZLF is rich in phenolic compounds such as 
3‑hydroxycinnamic acid, catechin, ferulic acid, gallic acid, 
hydroxytyrosol, naringenin, p‑coumaric acid, quercetin, 
rutin, and vanillic acid and has improved the biochemical 
and histological parameters during the nephrotoxicity caused 
by gentamicin and thus validates its ethnomedicinal use.[12]

Daucus carota L. (Gājar) and Eclipta prostrata (L.) 
L. (Bhringraj)

Muhammad Omer Iqbal  et  al. 2021 findings demonstrated 
that in comparison to the Cis group, the co‑administration 
of hydroalcoholic extracts of Cis  +  DC and Cis  +  EP at 
the rates of 400 and 600  mg/kg significantly (P  <  0.001) 
raised the body weight and decreased the kidney weight of 
CP‑induced nephrotoxicity in rats (P < 0.001). As compared 
to the Cis group, the results showed that 600  mg/kg of 
Cis  +  DC/Cis  +  EP treatment successfully improved the 
urine and plasmin creatinine, Na, and K levels (P < 0.005) 
The renal abnormalities were significantly improved by 
Cis + EP/Cis + DC, according to histopathological findings. 
It is concluded that the co‑administration of Cis  +  EP 
extract showed remarkable nephroprotective effects at a 
dose rate of 600 mg/kg.[45]

Pithecellobium dulce Roxb.

Ravindra Patil  et  al. 2021 investigated that methanolic 
and aqueous extract of bark of Pithecellobium Dulce Roxb 
contains tannins, flavonoids, triterpenoids, beta‑sitosterol, 
and saponin glycoside significantly prevented the physical, 
biochemical, histological, and structural changes in female 

Wistar rats nephrotoxicity induced by CP, gentamicin, 
and paracetamol in the kidney. The study reports that the 
exploration of P. Dulce bark extracts possessed implicit 
nephroprotective activity.[49]

Rumex vesicarius L. (Tukhm hummaz)

Hasan  et  al. 2021 Rumex vesicarius extract 
(RVE)  demonstrated in  vitro antioxidant activity in a 
dose‑dependent manner with an IC50 value of 37.39 1.89 g/
mL. Treatment with RVE significantly (P  =  0.05) reduced 
the amount of Malondialdehyde (MDA)  in renal tissue. In 
addition, the treatment of RVE significantly (P = 0.05) and 
dose‑dependently reduced the expression of the NQO, p53, 
and Bcl‑2 genes. RVE considerably  (P  =  0.05) reduced 
the H2O2 level in HK‑2  cells to nearly normal levels. 
Ten substances were found by GC‑MS, including the 
recognized antioxidants “4H‑Pyran‑4‑one, 2, 3‑dihydro‑3, 
5‑dihydroxy‑6‑methyl‑,” “Hexadecanoic acid,” and 
“Squalene.” An alkaloid called “13‑Docosenamide” was 
abundant in the extract. The total result implies that RVE 
is biologically beneficial in preventing kidney damage 
brought on by CP.[23]

Laportea interrupta (L.) Chew (Bichata, bichua, bichuti)

Shetty and Khandige  et  al. 2021  L. interrupta (Hen’s 
Nettle) is known to have anti‑oxidant properties as it 
contains flavonoids, rutin, and gallic acid. Ethanolic extracts 
of dried leaves showed the partially seen nephroprotective 
effect against the adverse effects induced by gentamicin 
and paracetamol.[51]

Sterculia rubiginosa Zoll.

Prastiwi  et  al. 2020 investigated that the ethanol extract 
of Sterculia rubiginosa showed nephroprotective 
and antioxidant activity due to the presence of 
phytochemical such as phenols and flavonoids against 
nephrotoxicity‑induced by gentamycin.[56]

Clinacanthus nutans

Mahmod et  al. 2020 indicated that an aqueous 
extract (1000 μg/mL) of C. nutans leaves may have a 
nephroprotective effect on NRK‑52E cell lines at 89% 
viability against CP toxicity. The protective effect could 
be seen through the changes of the metabolites such as 
choline, alanine, and valine in the C. nutans pretreated 
samples with those of the CP‑induced group.[26]

Ocimum americanum L.

Larbie et al. (2020) demonstrated that the traditional spice 
Ocimum americanum, with its aqueous extracts from 
leaves, flowers, and stems, is rich in saponins, alkaloids, 
flavonoids, and tannins. These bioactive compounds exhibit 
significant nephroprotective activity against gentamicin- 
and CP-induced kidney damage by modulating biochemical 
parameters, enhancing renal GSH, GSH peroxidase, 
and superoxide dismutase activity, downregulating 
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pro-inflammatory cytokines, and improving kidney 
microstructure.[36]

Trigonella foenum‑graecum L. (Hulba)

Hilmi et  al. 2019 found a study comparing the 
ameliorative effects of silymarin and the ethanol extract 
of Trigonella foenum‑graecum in an experimental model 
of gentamicin‑induced nephrotoxic rats that the Trigonella 
foenum‑graecum (fenugreek) extract was more effective 
at reducing toxic damage to the renal tubules than 
silymarin.[64]

Rheum turkestanicum

Boroushaki  et  al. 2019 concluded that the hydroalcoholic 
extract of R. turkestanicum has improved serum and urinary 
markers of renal function and decreased protein and lipid 
damage caused by gentamicin‑induced nephrotoxicity.[11]

Tinospora cordifolia (Willd.) Hook.f. and Thomson (Giloy)

Monica Sharma et  al. 2019 concluded that the 
aqueous extract of Tinospora cordifolia contains many 
ingredients which have antioxidant property that provide 
nephroprotection by modulating the antioxidant status of 
the kidney against gentamicin‑induced nephrotoxicity.[43]

Vicia lens (L.) Coss. and Germ. (Adas)

Adikay Sreedevi 2018 investigated the nephroprotective 
potential of hydroalcoholic extract of seeds of Lens 
culinaris against CP‑induced nephrotoxicity in male Wistar 
rats shows the beneficial use of seeds of Lens culinaris as 
a nephroprotective agent as treatment with extract reversed 
the effects induced by CP  (such as raised levels of serum 
markers, urinary total protein, and lipid peroxidation and 
decreased urinary creatinine and antioxidant enzymes) in 
dose‑dependent manner.[4]

Biophytum sensitivum (L.) DC.

Abhirama  et al. 2018 in a study to investigate 
nephroprotective and antioxidant activity of whole plant 
ethanol extract of Biophytum sensitivum Linn. DC on 
gentamicin‑induced nephrotoxicity in Wistar albino rats 
has found that the ethanol extract of Biophytum sensitivum 
contains phytochemicals such as carbohydrates, alkaloids, 
steroids, saponins, proteins, amino acids, flavonoids, 
tannins, phenolic compounds, and fixed oils at a dose of 
250 and 500  mg/kg markedly prevented renal oxidative 
stress induced by gentamicin in rats. It was also concluded 
treatment with EEBS restored GM‑induced disturbances in 
kidney weight and serum calcium and magnesium levels. 
These observations indicated that the nephroprotective 
activity of the extract might be due to the presence of 
flavonoid content and its antioxidant nature.[1]

Allium cepa L. (Basal)

Chinnala  et  al. 2017 evaluated the protective effect 
of the A.  cepa plant leaves against gentamicin‑induced 

nephrotoxicity in rats. Treatment with the ethanolic extract of 
A. cepa  (onion) at the dose level of 200 mg/kg body weight 
and 400 mg/kg body weight for 14 days has shown significant 
improvement by protecting the kidney from oxidative stress. 
In comparison to the toxic group, treatment with A. cepa 
markedly decreased serum creatinine and total protein levels. 
The statistical significance of the nephroprotective action of 
the A. cepa‑treated group and the potent antioxidant vitamin 
E‑treated group was practically similar when both groups 
were compared to the toxic control.[15]

Annona reticulata L.

Devi  et  al. 2016 evaluated the potential use of ethanol 
extract of Annona reticulata as a nephroprotective agent 
against gentamycin‑  and CP‑induced nephrotoxicity. By 
evaluating biochemical parameters, it was found that the 
ethanolic extract of aerial parts of Annona reticulata at 
doses 250 and 500 mg/kg showed nephroprotective activity 
due to the presence of therapeutic phytoconstituents such 
as alkaloids, glycosides, saponins, flavonoids, fixed oils 
and fats, phytosterols, and tannins.[39]

Pimpinella anisum L. (anisoon)

Changizi‑Ashtiyani  et  al. 2016 demonstrated the potential 
therapeutic impact of P. anisum to attenuate GM‑induced 
nephrotoxicity. It appears that the consumption of ethanolic 
extract of P. anisum (300 mg/kg bw/day) due to its multiple 
active ingredients with antioxidant and anti‑inflammatory 
properties, prevents the emergence of oxidative stress and 
significantly reduces the plasma concentrations of renal 
function markers in the group receiving GM hence can be 
effective in alleviating GM‑induced nephrotoxicity in rats.[14]

Phyllanthus niruri (bhumi amla)

Gaddam Supriya Reddy  et  al. 2015 proposed that 
mehanolic extract from phyllanthus niruri leaves may 
offer a therapeutic option for treating drug‑induced 
nephrotoxicity by minimizing the damage that occurs to the 
kidneys caused by gentamicin.[20,54]

Graptophyllum pictum

Srinivasan  et  al. 2015 conclude that the ethanolic 
extract of G. pictum protects against gentamicin‑induced 
nephrotoxicity most likely through enhancing GSH levels 
and the enzymatic activity of antioxidants in the liver and 
kidney as well as by reducing lipid peroxidation. This 
suggests that G. pictum will play a significant role in the 
treatment of acute renal injury and will be investigated 
as a potential treatment for kidney failure brought on by 
nephrotoxins such as gentamicin.[61]

Melia azedarach L. (Bakayen)

Srinivasan  et  al. 2014 examine the effectiveness of 
Melia Azadirachta’s ethanolic extract in preventing 
acetaminophen‑induced nephrotoxicity. Phytol, squalene, 
oleic acid, 2‑piperidinone, and N‑[4‑bromo‑n‑butyl] are 
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some of the chemical components found in this plant. The 
serum concentrations of urea, creatinine, and uric acid are 
used to estimate the biochemical parameters.[62]

Pseudo cedrella kotschyi

Ojewale  et  al. 2014 evaluated the nephroprotective effects 
of an ethanolic root extract of Pseudo cedrella kotschyi 
against nephrotoxicity and oxidative stress in albino diabetic 
rats that had undergone alloxan induction. Rats with 
diabetes were given a single dosage of the ethanolic roots 
extract of Pseudo cedrella kotschyi ‎every day for 28 days at 
doses of 250 and 500 mg/kg body weight. Findings from in 
rats, alloxan‑induced nephrotoxicity can be prevented using 
the ethanolic root extract of Pseudo cedrella kotschyi.[47]

Costus afer

Uboh et al. (2014) examined the impact of Costus afer‑leaf 
juice on nitrocellulose thinner‑induced nephrotoxicity in 
rats. Following treatment with Costus, the elevated levels 
of markers such as BUN, creatinine, uric acid, serum 
urea, MDA, GPx, and SOD began to decline. The findings 
imply that Costus afer leaves may be able to reduce the 
nitrocellulose thinner‑induced nephrotoxicity.[67]

Some compound formulation

Jawarish: Jawarish Zarooni Sada, Jawarish Zarooni Anbri 
banuskha Kalan, Jawarish Jalinus, Majoon: Majoon Flasifa, 
Majoon aqrab, Majoon Kundur, Majoon Masikul Baul, 
Majoon Sange Sarmahi, Majoon Zafran, Majoon Fanjanus, 
Sharbat: Sharbat Bazoori, Sharbat Annanas, Sharbat 
Aloobalu, Qurs: Qurs Kushta Sadaf, Qurs Khusta Khabsul 
Hadeed, Qurs Kushta Qalai, Qurs Ziabetus, Qurs Tabasheer, 
Qurs Afawiya, Qurs Kaknaj, Qurs Kuharba, Roghan: Roghan 
Akhrot, Roghan Badam, Roghan Balsan, Roghan Gul, 
Roghan Aqrab, Roghan Babuna, Kushta: Kushta Aqeeque, 
Kushta Faulad, Kushta Hajrul Yahood, Kushta Baiza 
Murgh, Kushta Zamrad, Safoof: Safoof Ziabetus, Safoof 
Hindi, Luboob: Luboob Sagheer, Luboob Kabir Others: 
Arque Badiyan, Halwae Maghz Sar Kunjushk, Dawaul 
Kurkum, Habbe Mudir, Banadaqul Buzoor, Nuqu ul Buzoor, 
Amroosiya, Asanasiya Sagheer, Asanasiya Kabir.[55,59‑68,72]

Scientific reports for murakkab drugs

1.	 Jawarish Zarooni Sada  (JZS): Gufran  et  al. reported 
that the compound drug JZS showed diuretic and 
nephroprotective effect against gentamicine‑induced 
nephrotoxicity at the dose of 300 mg/kg body weight in 
albino rats[5]

2.	 Sharbat-e-Bazoori Motadil (SBM): Mohammad Umar 
Khan et  al. evaluated the protective effect of sugar-free 
SBM against CP-induced nephrotoxicity using in vitro and 
in vivo followed by phytochemical studies.[42]

Conclusion
Nephrotoxicity is one of the most common kidney 
problems that occurs when the body is exposed to drugs or 

toxins. When kidney damage occurs body is unable to rid 
of excess of urine and waste from the body. A  number of 
therapeutic agents can adversely affect the kidney resulting 
in acute renal failure and intestinal nephritis and nephritic 
syndrome. From the study clear that the Unani System of 
Medicine has a number of medications that are efficient 
in treating a range of renal problems. Some of the single 
and compound formulations listed in Unani literature have 
been tested for their impact on renal problems and have 
been found to have antioxidant, diuretic, anti‑inflammatory, 
and nephroprotective properties against recognized toxins. 
Hence, the review of the study concluded that the herbal 
drug possesses nephroprotective activity and it has been 
proven by different animal models.
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Introduction
Unani Tibb is the name of the Unani 
medicine that is practiced all over the 
world [Table 1]. While “Unani” is believed 
to be derived from “Ionan,” which means 
Greek, recognizing its roots, “Tibb” is an 
Arabic term meaning “medicine.” Unani 
Tibb serves as a platform for creativity and 
transformation rather than merely reiterating 
Greek concepts. Ibne Sina provides the 
definition of medicine  (‘Ilm‑i‑Tibb) as 
“the science stating the condition of the 
human body either into health or illness.[1] 
Rabban Tabri  (810‑895A. D.) stated that 
“Disease is the state in which an organ gets 
damaged and loses its ability to function.”[2] 
Hippocrates  (460‑370BC) states that 
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Abstract
The Unani system of medicine deals with the health and disease of the body, and the theory of 
Akhlāt (humors) plays a key role in it. Almost all disorders occur due to quantitative and qualitative 
disharmony of humors. Some external and internal factors can affect the quality and quantity of 
Khilṭ balgham (phlegmatic humor) and the structure of the organs, which can cause certain 
Awrām (swelling) in the body, for example, Waram rikhw (a transudate type of swelling), Sal‘āt 
(tumors), Uqad (hard nodules), and Istisqā’ laḥmῑ (cachexic edema/anasarca). After an exhaustive 
review of classical texts about Awrām balghamῑ (phlegmatic swelling), it was found that literature 
related to them is neither properly understandable nor comprehensive. The description is required 
to be compiled in a sequential and understandable manner. Hence, the present study is planned to 
collect and delineate the available literature related to phlegmatic swelling in a comprehensive and 
organized way. For this purpose, existing literature was surveyed to collect relevant information 
regarding the concept of phlegmatic swelling. An attempt was made to elaborate and explain the 
related description of phlegmatic swelling from various classical books, manuscripts, indexed 
journals, proceedings, and websites. It was observed that the abnormal consistency of Balgham 
ghayr ṭabῑ‘ῑ (abnormal phlegm) and the essence of organs with the weakness of Quwwat ghādhiya 
(nutritive faculty) are primarily responsible for the emergence of the etiopathogenesis of phlegmatic 
swelling. As a result, phlegmatic swelling produced externally or locally, and generally, as well 
as in various internal organs. It was observed in literature that phlegmatic swelling basically arise 
from three types of phlegm‑Raqῑq (thin), Ghalῑz (thick), and Rῑḥῑ (gaseous). All these have different 
etiopathogenesis that are responsible for the various forms of phlegmatic swelling. We conclude that 
the explanation of various kinds of phlegmatic swelling is made as mentioned in the Unani system 
of medicine. Understanding phlegm‑related disorders is necessary because most of the medical issues 
either metabolic or non-metabolic occur due to this humor.

Keywords: Balgham ghayr ṭabῑ‘ῑ, Balghamῑ awrām, Etiopathogenesis, Khilṭ balgham, Unani 
concept
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equilibrium maintained in the humors in the 
body results in a state of health, otherwise 
disease.[3] Humors are body fluids that play 
an essential component in maintaining the 
normal mizāj  (temperament) of organs 
and the body as a whole. Therefore, any 
alteration in the body is noticed as a result of 
temperament derangement, which is caused 
by deranged humor.[4] As per the material 
cause, Ibn Sina  (980‑1037A. D.) described 
two kinds of disease, i.e.  Sū’‑i‑mizāj 
sāda  (simple disease) and Sū’‑i‑mizāj 
murakkab  (Compound disease) in 
which Simple diseases have three 
categories of disorder nmely Maraḍ 
mijāz  (temperamental disorders) belongs 
to simple organs, Maraḍ tarkῑb  (structural 
disorder) belongs to compound organs, 
and Maraḍ tafarruq‑i‑ittiṣāl  (a disorder 
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of continuity) belongs to both them  (Sina, 2010; Ahmad 
W. et  al., 2022,).[5,6] The presence of all three kinds of 
disorders in a single disease known as a compound disease 
like Waram  (It denotes the swelling of the organ due to 
the accumulation of viscous humors resulting in distension 
of the organ) in which all three genera of disease are 
found (Sina, 2010).[5]

Awrām  (plural of Waram) refers to a kind of filth 
and swelling that develops in an organ as a result 
of waste and remains of any matter, which causes 
stretching and wrenching and fills up all the empty 
spaces in the affected organ.[7] According to Ibn Hubal 
Baghdadi  (1122‑1213A. D.), Awrām are a kind of swelling 
due to the transfer of matter towards an organ from else or 
due to the production of matter in the same organ.[8] The 
clinical manifestations of awrām based on which kind of 
humor is involved, while external awrām are diagnosed 
by inspection and palpation, whereas internal awrām are 
elucidated by the disturbance of functions and gives a 
feeling of swelling if the organ is sensitive and palpable 
but in the case of internal organs, the swelling does not feel 
because they cannot be palpable.[9,10]

There are a lot of opinions for awrām by different names 
in different contexts according to the involvement of 
khilṭ, i.e.  Awrām damwῑ  (sanguineous swelling), Awrām 
ṣafrāwῑ  (bilious swelling), Awrām balghami  (Phlegmatic 
swelling), and Awrām sawdāwῑ  (melancholic swelling) 
and remains are Awrām Mā’ῑ  (aqueous swelling) and 
Awrām Rῑḥῑ  (gaseous swelling).[5,8,11] On the basis of 
Kayfiyāt  (qualities), i.e.  Awrām ḥārr  (hot kinds of 
swelling) and Awrām ghayr ḥārr  (cold kinds of swelling) 
are two of its types.[5,11] The factors responsible for 
the formation of awrām are Asbāb wāṣila  (conjoined 
factor), Asbāb sābiqa  (primitive factors), and Asbāb 
bādiya  (external factors).[8] The common symptoms of 
awrām are complete loss of function, Deficient  (reduced) 
function, and Defective  (abnormal) function of the 
affected organ.[1] Phlegmatic swelling comes under the 
category of cold kinds of swelling which are produced 
from balgham ghayr ṭabῑ‘ῑ  (abnormal phlegm). 
Majusi  (930‑994A. D.) categorized phlegmatic swelling 
on the basis of the consistency of phlegm.[7] Waram rikhw, 
Tahabbuj  (edema), Sal‘āt, Saqῑrūs  (sacirrhus), Uqad, 
Ghudad  (glands), Tha’ālῑl or Masse  (warts/verruca), and 
Khanāzῑr  (lymphadenopathy or scrofula a Latin word 
“scrofulae” means little pig) are different kinds of local 
phlegmatic swelling that have different consistency of 
phlegm.[5‑9,12‑18] Istisqā’ laḥmῑ  (Anasarca) is a generalized 
awrām balghamῑ.[8,12,13] Phlegmatic diseases arise from 
Awrām balghami affects almost all internal organs and 
causes Sarsām balghamῑ  (Phlegmatic meningitis or 
lethargus), Nazla  (catarrh), Dḥāt al‑ri’a  (pneumonia), Dḥāt 
al‑janb  (pleurisy), Waram al mi‘da balghamῑ  (phlegmatic 
gastritis), and Waram al‑kabid balghamῑ  (phlegmatic 
hepatitis).[12,13,19]

There is no satisfactory conservative treatment for these 
ailments in conventional medicine, as the curing drugs are 
not risk free, and their recurrence is common because the 
morbid matter is the sole source of such diseases. Surgical 
interventions are somehow effective, but sometimes, 
these may recur. The Unani system of medicine manages 
these diseases in a holistic manner by treating the 
patient as a whole. Moreover, in Unani medicine, there 
are standard treatment guidelines framed considering 
the etiopathogenesis of a particular disease. However, 
the description lacks comprehensive detail pertaining to  
the distinct etiopathogenesis of different kinds of 
phlegmatic swelling. The aim of the writing of this 
manuscript is to highlight the concepts of swelling, 
the etiopathogenesis of phlegmatic swelling, and their 
involvement in the disease course. This novel and 
evidence‑based concept may be useful to cure diseases 
through the opting the biopurifiction process, as it has been 
practiced over the centuries. Here, it is being attempted 
to try to revive, disseminate, and reach out such a novel 
concept to other scientific communities for contemplation.

Methodology
The concept of swelling and phlegmatic swelling was 
surveyed from classical books of Unani medicine such as 
Firdaws‑ul‑Hikmat/Wisdom of Paradise  (Rabban Tabri, 
810‑895A. D.), Kitab al Hawi/Liber continens  (Zakariya 
Razi, 860‑925A. D.), Moalajat Buqratia  (Mohammad 
Tabri, 985A. D.), Kamil‑us‑San‘a/Liber regius  (Abbas 
Majusi, 930‑994A. D.), Kitab al‑Miah  (Abu Sahal Masihi, 
1010A. D.), Al‑Qanoon Fit Tibb/Canon of Medicine  (Ibn 
Sina, 980‑1037A. D.), Zakhira Khwarazam Shahi/Treasure 
of Khwarzam Shah  (Ismai Jurjani, 1140A. D.), Kitab 
al‑Taiseer  (Ibn Zuhr, 1092‑1162A. D.), Kitabul Mukhtarat 
Fit Tibb  (Ibn Hubbal Baghdadi, 1122‑1213A. D.), Kitabul 
Kulliyyat  (Colliget)  (Ibn Rushd, 1126‑1198A. D.), 
Kulliyat‑e‑Nafisi  (Ibn Nafees, 1210‑1288A. D.), Kulliyat 
Qanoon (Kabeeruddin, 1889‑1976A. D.) etc.

Phlegmatic swelling for the different aspects associated with 
inflammation and possible correlation was attempted with 
the subject of inflammation by referring to Harshmohan 
the textbook of pathology, Robbins and Carton Pathologic 
Basis of Disease, and Harrison’s principles of internal 
medicine and also reviewed from web sources such as 
PubMed, Medline, ScienceDirect, Google Scholar, and 
ncbi. nlm. nih. gov/books.

Results
Concept of phlegmatic swelling

Phlegmatic swelling comes under the category of cold kinds 
of swelling, which are produced from abnormal phlegm. 
Phlegm does not cause any disease until it is within its 
normal limits, any kind of changes in its abnormality leads 
to disease. These derangements or changes may occur in 
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either quantity or quality, hampering it to perform a normal 
function and becoming a cause for the disease [Table 1].[5]

Classification

The physicians differed in the categorization of the 
phlegmatic swelling such as their location and consistency 
of phlegm. Ibn Sina classified the swelling based on 
involvement of the matter, like phlegmatic, melancholic, 
aqueous and gaseous.[5]

External or localized phlegmatic swelling

•	 In external phlegmatic swelling, a few of them are 
due to Balgham raqīq  (thin phlegm) or moderate 
consistency of phlegm called Waram rikhw or Ūdhῑma. 
It may be said Waram rikhw is produced from Balgham 
mā’ῑ  (serous phlegm).[5,7,11] Abbas Majusi  (Haly Abbas) 
and Ibn Rushd  (1126‑1198AD) state that sometimes 
Waram rikhw is produced from Rῑḥ bukhāri  (wind/
gaseous) and Razi says this type of swelling is called 
Tahabbuj/bharbharahat or Taraḥḥul (looseness) which is 
found in the case of Istisqā’ (dropsy), Sill (phthisis) and 
in pregnant women, arises in loose structures like the 
periorbital region, and cheeks.[5,7,13,20]

•	 Jurjani  (836‑901A. D.) categorizes Tahabbuj as 
a different form of phlegmatic swelling, which is 
produced only from vapors of phlegm[11] whereas Ibn 
Sina included the Tahabbuj in gaseous swelling.[5]

•	 Some phlegmatic swelling is produced from ghalῑz 
balgham  (thick phlegm) in which different kinds 
of tumors, sacirrhus, hard nodules, scrofula, and 
glands occur.[5,7,8] Among them, Waja‘al‑mafāṣil 
balghamῑ  (phlegmatic arthritis) is more common.[8] 
Abnormal phlegm which is involved in the formation of 
swelling may be Balgham khām  (mucoid phlegm) and 
balgham zujājῑ  (vitreous phlegm); this kind of balgham 
is very thick and viscid.[5,8]

•	 Some phlegmatic swelling are mixed types such as 
warts/verruca and Sacirrhus caused by thick phlegm are 
mixed with melancholic humor.[7,11,17] Sacirrhus is a type 
of melancholic swelling but Jurjani describes it into 
two kinds. One type has no sensation and pain which 
is called Sacirrhus. The second type has some sensation 
but is devoid of pain, its matter is based on three 
kinds. One is sawdā’ khāliṣ  (purely melancholic) like 
Ṣurb  (lead)/Ayār in color.[11] The second type is mixed 
with phlegm and melancholic. The third type is based 
on thick phlegm, and its nature is hard manifested by 
weak hair  (Zaghab) on the body.[11] It may be said that 
thick kind of some phlegmatic swelling are produced 
from mucoid phlegm and Balgham jaṣṣῑ  (calcareous 
phlegm/lime phlegm). It was observed that each of 
them is localized or external phlegmatic swelling. 
Ramad balghamῑ  (phlegmatic conjunctivitis), Waram 
al‑shafatayn balghamῑ  (phlegmatic cheilitis), Waram 
al‑litha balghamῑ  (phlegmatic gingivitis), phlegmatic 
arthritis also come in the same category because the 

accumulated matter is localized and can be visible 
externally.

Some kinds of phlegm are found in synovial cavities that 
nourish the intracapsular parts of the joint and furnish 
lubrication.[21] Phlegmatic arthritis in which quwwat 
dāfi‘a  (expulsive faculty) of joints get weakened, resulting 
in ghayr ṭabῑ‘ῑ fuḍlāt  (abnormal fluid) accumulating in a 
joint, resulting in the affected area swollen, white, soft, and 
cold to the touch.[11,22]

Generalized phlegmatic swelling

like Anasarca arises due to the weakness of Quwwat 
hāḍima  (digestive faculty) of vessels and organs, resulting 
in all the organs of the body becoming swollen, and 
swelling is rikhw type.[7]

Internal phlegmatic swelling

Phlegmatic meningitis, catarrh, pneumonia, phlegmatic 
gastritis, phlegmatic hepatitis, and other phlegmatic 
swelling of internal organs have come in the category of 
internal phlegmatic swelling. In phlegmatic meningitis, 
the abnormal phlegm may be vitreous phlegm because its 
consistency is viscid.[5]

Pneumonia occurs due to the involvement of Balgham 
māliḥ  (saline phlegm) or Balgham shor  (same as saline 
phlegm) because they penetrate easily due to its highly 
penetrating nature and tendency to get putrefied.[21,22] 
Weakness in the stomach leads to irregular digestion 
making it unable to digest the thick and indigestible 
foods. This produces Radῑ al‑kaymūs  (raw or immature 
humor) chyle which goes to the liver. The liver is unable 
to expel raw humor due to its Sū’‑i‑mizaj ḥārr  (hot 
temperament) and Sū’‑i‑mizaj bārid  (cold temperament) 
or causes obstruction in munāfiḍ  (channels) resulting 
in weakens of Quwwat ḥaḍima  (digestive faculty) 
and Quwwat jādhiba  (absorptive faculty) of the liver. 
This leads to the accumulation of cold and immature 
humor in the liver or in its vessels, which eventually 
causes phlegmatic swelling. Furthermore, if the liver’s 
absorptive faculty gets too powerful, the liver begins to 
absorb food beyond its natural limit, whereas what the 
matter absorbed is better to be excreted but not hence 
it leads to the formation of swelling.[8] Figure  1 depicts 
the external or localized phlegmatic swelling illustrating 
aurum in brief. Figure  2 shows generalized phlegmatic 
swelling, and Figure  3 demonstrates internal phlegmatic 
swelling.

Pathogenesis

The condition of accumulation of phlegm in the organs 
is due to weakness of nutritive faculty, so the food that 
reaches it cannot be digested properly rather than food 
that accumulates gradually in the organ as cold superfluous 
matter that turns into phlegm sometimes putrefies and 
causes swelling.
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Clinical manifestations

Local phlegmatic swelling is diagnosed by inspection and 
palpation, whereas internal swelling, mainly the abnormal 
function of an affected organ along with swelling, needs to 
be sensed and palpitated. If the organ is far away from the 
reach of the senses such as the heart and brain, then the 
sensation of swelling will not be felt at all [Table 2].[8]

Sequelae of disease progression in phlegmatic swelling

A disease generally has four stages, namely ibtidā  (the 
stage of onset), tazayyud  (the stage of advancement or 
increment), waqūf  (the stage of culmination or acme), 
and inḥitāt  (the stage of decline). The stage of onset and 
culmination is not just the beginning and the end of the 
disease but a definite period of onset and culmination, 
during which special rules of diagnosis must be observed.

1.	 Stage of onset: It is the stage when the disease has just 
appeared, remains stationary, and does not advance to 
any appreciable extent

2.	 Stage of advancement: It is the stage during which the 
disease incessantly increases until it becomes severe

3.	 Stage of culmination: It is the stage during which the 
disease reaches its peak and remains stationary in all 
respects

4.	 Stage of decline: It is the stage during which the disease 
begins to wane and with the passage of time starts 
decreasing in intensity.

These stages are noted both in the whole course of the 
disease as well as during its paroxysms. Hence, the 
abovementioned terms are equally applicable to the disease 
as a whole as well as each of its paroxysms [Figure 4].[8]

Fate of swelling or phlegmatic swelling

Each swelling results in one of three ways:[5]

1.	 Taḥlῑl (Resolution)
2.	 Qiḥ (pus formation/putrefaction)
3.	 Ṣalābat (Induratio)

The fate of swelling is related to the power of the 
body and matter; sometimes, the power overpowers the 
causative agent of swelling, and sometimes, it does not. 
If the strength of body overcomes the causative agent, 
there may be two possible outcomes- first, if the matter 
is latif (light or subtle), it will dissolve and dissipate; 
second, if the matter is thick, then it will accumulate 
and putrefaction may occur later. There is also be a third 
possibility, if the matter is stagnant, then the lighter part 
dissolves and the thicker or more viscous part hardens.[5]

Table 1: Etiology of phlegmatic swelling[5,8]

Conjoined factors Phlegmatic humour  awrām
Primitive factors Temperament, humour, and structure are ready 

to accept the morbid matter because of weakness 
of the nutritive faculty, expulsive faculty, and 
strong absorptive faculty of the related organs

External factors Environmental factors: Asbāb sitta ḍarūriyya 
(six essentials of health) injury, wound, etc.

External or localised phlegmatic swelling

Produced from
thin phlegm

Produced from
thick phlegm

Produced from
vapors of phlegm

Produced from another
humour mixed with

phlegm

Waram rikhw

e.g., Swelling of hand and
feet in the case of Ascites,
T.B, in pregnant women

Tahabbuj

e.g., Swelling of lower eye
lids and both cheeks

e.g. Nephrotic syndrome

• Tha’ālῑl or Masse
 e.g., Moles (Nevi)
• A kind of Saqῑrūs/waram
 sawdawi (balgham and
 sawda are mixed)

Sal‘at
all kinds of

sal‘at e.g., sal’a
shahmiyya
(Lipoma)

Ghudad
e.g., Glands of
retroauricular,

Cervical, Axillary,
Inguinal, Cervical
lymphadenitis in
Scrofula, corn

Uqad 
e.g.Uqda al-

‘Aṣab
(Neurofibromatosis)

A kind of
Saqῑrūs which
produced from
balgham ghalῑz

Dubayla
e.g.cold
abscess

Waja‘al-
mafāṣil

balghami
(phlegmatic

arthritis)

Figure 1: External or localized phlegmatic swelling.

Generalized phlegmatic
swelling

Anasarca

Figure 2: Generalised phlegmatic swelling.[8,12]
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Manifestations observed during various forms of fate

According to Ibn Sina, Infijār  (rupture) of abscess is 
sometimes Maḥmūda  (healthy) and sometimes Ghayr 
maḥmūda (unhealthy). The classical signs of healthy Infijār 
fever completely go away, ease breathing, quwwat strong, 
and morbid matter expelled out rapidly through natural 
passages [Table 3].

Transfer of matter after rupture of swelling

•	 Intiqāl jayyad  (healthy transfer): It occurs when the 
matter is transferred from the noble organ to the shoddy 
organ, such as in the case of swelling of the brain, the 
matter is transferred to the Khalf al ‘uzn (retroauricular), 
and swelling of the liver, the matter is transferred to the 
inguinal glands.

•	 Intiqāl raḍḍῑ  (unhealthy transfer): It occurs when 
the matter is transferred from the shoddy organ to a 
noble organ or transferred to such organ in which the 
strength of endurance is low for instance, the matter 
of Dhāt al‑janb  (pleurisy) is transferred to neighboring 
structures of the heart or the matter of pleurisy is 
transferred to pneumonia respectively.

In internal swelling, the matter is transferred to any organ, 
like the morbid matter of abscess is transferred to the upper 
or lower side, then and there the following presages of this 
transfer are observed:

i.	 When the swelling and abscess are transferred 
downward, Sharāsīf  (costal cartilage) gets strained and 
burdened.

ii.	 And when the matter is transferred upward, the 
following signs are seen:
•	 Difficulty in breathing, chest is congested.
•	 A feeling of burning sensation from the down to 

upwards.
•	 Heaviness in the Tarquwa (clavicle).
•	 The headache occurs and sometimes it radiates to 

arms and wrists as long as their nerves are afflicted.
•	 The matter that inclined upward, if it lodges in the 

Table 2: Clinical manifestations phlegmatic swelling[1,20,11]

Common symptoms due to the 
involvement of any humour

General symptoms Specific symptoms

BuṭlānFi‘l (privation/complete 
loss) of function
Nuqṣān Fi‘l/deficient (reduced) 
function
Tashwīsh Fi‘l/defective 
(abnormal) function[1]

Symptoms of ghalaba‑e‑balgham (predominance of phlegm)
Colour of the body is whiter than normal
Body becomes loose due to the flaccidity of the nerve
Soft and cold to the touch
Excessive viscid salivation
Decreased thirst, but if balgham shor is present then more thirst
Urine becomes white
Excessive sleepiness and lethargy and being become insensitive
The nerve becomes layyan (pulsus mollis), baṭῑ (pulsus tardus), 
and mutafāwit (pulsus rarus)[11]

Affected areas of phlegmatic 
swelling are white
No pain on palpation
Pain may be produced 
without palpation[20]

Drooping of the affected 
organ[11]

• Sarsām- Balghamῑ
• Nazla

Waram al-Lawzatayan (tonsilitis)

Waram -i-Lahāt (uvulitis)

Waram al-Lisān (glossitis)

Waram aṣl al-Udhun (parotitis)

• Dḥāt al-Ri’a 
• Dhāt al-Janb

Waram Udhan al -Qalb
(inflammation of atria)

Waram al-Mi‘da

Waram al-Kabid

Waram al-Ṭῑḥāl (splenitis)

Waram al-Maq‘ad (proctitis)

Waram al-Kulya (nephritis)

Waram al-Khuṣyatain (orchitis)

Waram al-Rahim (metritis)

Waram al-Thadῑ (mastitis)
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Figure 3: Internal phlegmatic swelling.[8,12,13,19]
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brain, is dangerous, on the contrary if it accesses to 
retroauricular glands, there is a hope of cure. When 
it goes upward and experiences of epistaxis are a 
ray of life.[8]

Discussion
In conventional medicine, inflammation has four cardinal 
signs  –  Rubor  (redness), Tumor  (swelling), Calor  (heat), 
Dolor  (pain), and also has a fifth sign functio laesa  (loss 
of function).[23] Unani medicine already considered the 
same inflammatory signs thousands of years ago based on 
the involvement of different kinds of humours. Phlegmatic 
humor does not cause any disease itself until it is within 
its normal limits, any kind of changes in its nature leads 
to disease. These aberrations may occur in quantity and 
quality. On account of quality deviation, saline phlegm 
is drier among all, and getting salty is when coldness is 
blended with earthy matter. Sour phlegm is cold along with 
dryness. Vitreous phlegm is the worst of all. Weakness 
of nutritive faculty leads to the gradual accumulation of 
morbid matter for the formation of phlegmatic swelling 
that’s why it can be said that phlegmatic swelling is 
chronic in nature. All cardinal signs of inflammation are 
present in phlegmatic swelling except rubor because these 
are white or sometimes like the color of the body. Calor is 
also present in phlegmatic swelling due to the putrefaction. 
From the perspective of conventional medicine, the variety 

of pitting edema in subcutaneous tissue, which is defined as 
abnormal and excessive accumulation of “free fluid” in the 
interstitial spaces and serous cavities[23] resembles waram 
rikhw in which a momentary pressure of the finger produces 
a depression. Tahabbuj or Taraḥḥul which is found in the 
case of dropsy, phthisis, and pregnant women, arises in 
loose structures like the periorbital region and cheeks, and 
in conventional medicine, it is believed in the disease of 
Nephrotic syndrome. From the perspective of conventional 
medicine, Sal‘āt resembles Benign tumors which are not 
attached to the deeper tissues, rather, they are completely 
distinct and movable so that they can be differentiated with 
the hand.  Most of the Unani Scholars have categorized it 
into four types: Sal‘āt Shaḥmiyya, ‘Aṣaliyya, Ardahāliyya, 
and Shῑraziyya.[7,20] In the view of conventional medicine, 
Sal‘ā shaḥmiyya is similar to Lipoma, which is a benign 
soft‑tissue tumor of fat. Ṣalabat of Raḥim  (uterus) may 
be considered uterine fibroids, which is the most common 
benign. Its features are very similar to Sal‘āt, and later, 
it may be turned into tumor.[24] Ghudad are Glands which 
are found naturally and unnaturally in the body. Natural 
Ghudad is lymphatic glands such as sublingual gland, retro 
auricular gland, cervical glands, axillary gland, inguinal 
gland, and prostate gland. Due to their structural looseness, 
they accept excessive thick phlegm and melancholic 
humor and become unnatural glands called Ghudad sal‘aī, 
but some Ghudad do not accept the matter called Sal‘a 
ghudadiyya. In the outlook of conventional medicine, 
Ghudad sal‘a may be considered adenocarcinomas which 
is a malignant neoplasm arising from epithelial cells of the 
glands or glandular‑like structures.[25] because they accept 
more thick phlegm and melancholic humor later, it may turn 
to Saraṭān. Similarly, Sal‘a ghudadiyya may be considered 
any type of adenoma of glandular tissue.[26] because they 
do not receive the morbid matter. Ismail Jurjani talked 
about a different kind of ghudud called Masāmῑr, which 
is very similar to Corn. Corn is a thick layer of skin that 
develops from constant friction and pressure, that’s why it 

Excessive fluid, 
cold temperament, 

cold weather, 
lack of exercise,

sedentary lifestyle,
indigestion

weakness of
nutritive faculty

Excessive production
of phlegm

Excessive accumulation of
phlegm in an organ

gradually

Phlegmatic swelling

Figure 4: Pathogenesis of phlegmatic swelling.[5]

Table 3: Symptoms of fate of swelling[5‑8]

Symptoms of swelling when it 
going to be suppurated

Symptoms of swelling 
after suppuration

Symptoms of swelling when it ruptured

Pain, fever (very severe)
Tongue rough (very much)
Sleep disorder
Other symptoms are very severe
Heaviness is increased, 
sometimes it is accompanied 
by tenderness and hardness. 
Occasionally body becomes 
weak, and a dark circle appears 
around the eyes

Fever, intense aching, and 
shooting pain are reduced
Itching appears
If there is redness and 
hardness then redness 
decreases, and hardness 
turns into softness
The remaining ailments 
are relieved, and heaviness 
reaches its peak

The stinginess/burning of pus causes shivering followed by fever. On 
the contrary, the fever that arises due to the severity of the pain does not 
cause shivering. Due to evacuation of matter weakness occurs in layers of 
arteries so the pulse widens, varies, weakens, small, and Mutafāwit (pulsus 
rarus)
Loss of appetite
Sometimes the extremities become warm
If pus is found in thoracic organs like lungs, ghishā al‑ ri’a (pleura), burst 
out through nafth (hemoptysis)
If pus is in the liver and stomach, it expels out either with vomiting or with 
stool
If pus in the kidney, bladder, and surrounding organs is excreted with urine
Many other swellings elsewhere in the body also burst through the skin
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often develops on the toe and feet. Khanāzῑr also a ghudadi 
waram arises on either side of the neck or axillary region 
covered in a membrane‑like sac, and it contains one or two 
or three ghudad or even more. In conventional medicine, 
it is called Scrofula which is a tuberculous cervical 
lymphadenitis having swelling on the one side of the neck, 
free mobile, few in number, discrete, and nontender lymph 
nodes are the common findings.[27]

‘Uqda is also similar to tumors.‘Uqda al‑‘Aṣab is a nodule 
of the nerve which is produced from abnormal phlegm. Ibn 
Zuhr contradicts this claim that it is not a nodule of nerve 
rather, it is a thick humor that sticks to the place that forms 
the lump.[17] In conventional medicine, ‘Uqda al‑‘Aṣab is 
Neurofibromatosis, which is a neurocutaneous disorder 
characterized by tumors in the nervous system and skin.[28] 
Dubayla appears either with or without waram. Al‑Qamari 
states three different kinds of Dubayla‑Shaḥmiyya, 
‘Asaliyya, and Aswadiyya.[29] From the perspective of 
conventional medicine, a Dubayla is a cold abscess in 
which signs of acute inflammation are absent and they are 
generally painless cysts that may be subcutaneous, ocular, 
or in deep tissue.[30]

It is also found that some phlegmatic swelling is 
mixed  (thick phlegm and melancholic humour) types like 
Tha’ālῑl and Saqῑrūs. From the perspective of conventional 
medicine, Tha’ālῑl may be moles  (nevi), which are a 
common type of skin growth. Saqῑrūs is a swelling of 
melancholic humor or thick phlegm. Arthritis is caused 
by all kinds of humors in which phlegmatic arthritis is 
more commonly induced by limy phlegm because its light 
components dissolve in joints, and this kind of phlegm is 
so thick among all.[5,7]

After reviewing the literature about Waram rikhw, 
Tahabbuj, Sal‘āt, Tha’ālῑl, Saqῑrūs, Uqad, Ghadud, 
Khanāzῑr, Dubayla, Ramad balghamῑ, Waram al‑litha 
balghamῑ, Waram al‑shafatayn balghamῑ, and 
Waja‘al‑mafāṣil balghamῑ having different consistency of 
phlegm treated in the category of external or localized 
phlegmatic swelling.

Istisqā’ laḥmῑ arises due to the weakness of the digestive 
faculty of vessels and organs in which all the organs of 
the body become swollen and the swelling is rikhw type. 
In conventional medicine, Istisqā’ laḥmῑ is considered as 
Anasarca or generalized edema.

[31]

Sarsām balghamῑ, Nazla, Dḥāt al‑ri’a, Dḥāt al‑janb, 
Waram al mi‘da balghamῑ, Waram al‑kabid balghamῑ and 
other phlegmatic swellings of internal organs hail in the 
category of internal phlegmatic swelling. Nazla may arise 
due to mucoid phlegm because consistency can be felt by 
sense.[32] In Sarsām balghamῑ, patients have dementia and 
sleep disturbance, and abnormal phlegm may be involved 
in vitreous phlegm because it is so viscid. From the 
perspective of conventional medicine, it resembles African 
sleeping sickness.[33]

Waram al‑kabid balghamῑ may be considered a fatty liver 
because, in fatty liver, the most frequent symptoms are 
fatigue and right upper quadrant pain or dullness, although 
many patients have no symptoms. Mild or moderate 
hepatomegaly is one of the most common physical findings, 
and these symptoms correspond to Waram al‑kabid 
balghamῑ.[34]

Concluding Remarks
It can be said that Unani physicians have meaningfully 
discussed phlegmatic swelling, paying much emphasis 
on its types according to the nature of phlegm involved. 
After etiological correlation with conventional medicine, 
it was noted that in the case of a few swelling quite 
similar pathological conditions have been discussed in 
conventional medicine, the difference being the concept 
and nature of occurrence. The conceptual framework 
of different disorders is required to be understood and 
elaborated because a new era of diseases like metabolic 
disorders has arisen drastically, and nonmetabolic disorders 
jeopardize a healthy environment. Behind both nature and 
pathogenesis of diseases, phlegmatic humor plays key role. 
It is the need of the hour to understand and universalize 
such philosophy for understanding diseases, subsequently 
making the diagnosis by providing a new avenue of 
research. Further study in this direction is necessary to 
understand the concept in an applied way.

Acknowledgment

This study was supported by the National Institute of Unani 
Medicine, Bengaluru, Karnataka, India.

Financial support and sponsorship

Nil.

Conflicts of interest

There are no conflicts of interest.

References
1.	 Johnston  I. Galen on Diseases and Symptoms  (Translated with 

Introduction and Notes). New York: Cambridge University Press; 
2006.

2.	 Tabri  R. Firdaus‑ul‑Hikmat. New Delhi: Idara Kitabul Shifa; 
2010. p. 120.

3.	 Ahmad  SI. Introduction to Al‑Umur‑Al‑Tabi’yah. New Delhi: 
Central Council for Research in Unani Medicine  (CCRUM), 
Ministry of Ayush, Government of India; 2009.

4.	 Arzani  MA. Akseer‑E‑Qloob. New Delhi: Central Council for 
Research in Unani Medicine  (CCRUM), Ministry of Ayush, 
Government of India; 2010. p. 314‑5.

5.	 Sina  I. Al‑Qanoon Fil Tibb. Vol.  1. New Delhi: Idara Kitabul 
Shifa; 2010. p. 72, 92, 93.

6.	 Ahmad  W, Sofi  G, Alam  MA, Zulkifle  M, Ahmad  B. 
Understanding holism in the light of principle underlying 
practice of Unani medicine. Rev Environ Health 2022;37:189‑99.

7.	 Majusi AI. Kamil‑Us‑Sana’a. Vol. 1. New Delhi: Central Council 
for Research in Unani Medicine  (CCRUM), Ministry of Ayush, 
Government of India; 2010. p. 422‑3.



Bano, et al.: Decoding of Awram Balghami: A unani perspective

Hippocratic Journal of Unani Medicine  ¦  Volume 18  ¦  Issue 4  ¦  October-December 2023 101

8.	 Baghdadi  IH. Kitab Al‑Mukhtarat Fil Tibb. Vol.  3. New Delhi: 
Central Council for Research in Unani Medicine  (CCRUM), 
Ministry of Ayush, Government of India; 2005. p. 130‑2.

9.	 Sina  I. Al Qanun Fil‑Tib Book I  (English Translation of Critical 
Arabic Texts). New Delhi: Department of Islamic Studies Jamia 
Hamdard; 1983. p. 201.

10.	 Sina I. Kulliyat‑E‑Qanoon (Urdu Translation from Urdu by H.M. 
Kabeeruddin). New Delhi: Aijaz Publication House; 2006.

11.	 Jurjani  I. Zakhira Khwarizam Shahi. New Delhi: Idara Kitabus 
Shifa; 2010. p. 27.

12.	 Tabri  AH. Moalajat Buqratiyah. Vol. 2. New Delhi: Central 
Council for Research in Unani Medicine (CCRUM), Ministry of 
Ayush, Government of India; 1997. p. 237, 241, 255.

13.	 Razi  AB. Kitab Al‑Hawi. Vol. 1. New Delhi: Central Council 
for Research in Unani Medicine  (CCRUM), Ministry of Ayush, 
Government of India; 2008.

14.	 Razi  AM. Kitab‑Al‑Mansoori. New Delhi: Central Council for 
Research in Unani Medicine  (CCRUM), Ministry of Ayush, 
Government of India; 1991. p. 269‑71.

15.	 Razi  AM. Kitab‑Mal‑Faruq Wal‑Frooq. New Delhi: Central 
Council for Research in Unani Medicine (CCRUM), Ministry of 
Ayush, Government of India; 2013. p. 210‑1.

16.	 Samarqandi  AN. Moalijat Nafeesi.  (Translation from Urdu by 
HMSHS. Luckhnawi). New Delhi: Idara Idara Kitabul Shifa; 
2022. p. 962‑3.

17.	 Ibn Zuhr  AM. Kitabul Taiseer Fil Madavat‑e‑Wa‑al‑Tadbeer. 
1st  ed.  New Delhi: Central Council for Research in Unani 
Medicine  (CCRUM), Ministry of Ayush, Government of India; 
1986.

18.	 Arzani  HM. Mizan‑Ul‑Tib  (Translation from Urdu by H.M. 
Kabeeruddin).  New Delhi: Idara Kitabul Shifa; 2002. p. 245.

19.	 Khan  MA. Akseer‑E‑  Azam  (Translation from Urdu by H.M. 
Kabeeruddin). New Delhi: Idara Kitabul Shifa; 2011. p. 234, 
294, 370, 505‑6, 557, 678, 695, 719, 759, 781, 829.

20.	 Rushd  AW. Kitab‑Ul‑Kulliyat. New Delhi: Central Council for 
Research in Unani Medicine  (CCRUM), Ministry of Ayush, 
Government of India; 1987. p. 88‑90.

21.	 Alam  MA, Quamri  MA, Sofi  G. Understanding hormones in 

terms of humours (Akhlat) in Unani system of medicine. J Altern 
Complement Med 2021;18:459‑67.

22.	 Arzani A.Tibbe Akbar. New Delhi: Faisal Publications; 1890.
23.	 Mohan  H. Text Book of Pathology. 9th  ed. New Delhi: Jaypee 

Brothers Medical Publishers; 2023. p. 66, 67, 157.
24.	 Centini  G, Cannoni  A, Ginetti  A, Colombi  I, Giorgi  M, 

Schettini  G, et  al. Tailoring the diagnostic pathway for medical 
and surgical treatment of uterine fibroids: A  narrative review. 
Diagnostics 2024;14:2046.

25.	 Mullangi  S, Lekkala  MR. Adenocarcinoma. In: 
StatPearls. Treasure Island  (FL): StatPearls Publishing; 
2023. Available from: https://www.ncbi.nlm.nih. 
gov/books/NBK562137/. [Last accessed on 2023 Jun 18].

26.	 Myers  DJ, Arora  K. Villous adenoma. In: StatPearls. 
Treasure Island  (FL): StatPearls Publishing; 2023. 
Available from: https://www.ncbi.nlm.nih.gov/ 
books/NBK470272/. [Last accessed on 2023 Jan 29].

27.	 Cohen  J, Schindlbeck  M. Woman with supraclavicular mass. 
Ann Emerg Med 2023;81:511‑22.

28.	 Kioutchoukova  I, Foster  D, Thakkar  R, Ciesla  C, Cabassa  JS, 
Strouse  J, et  al. Neurocutaneous diseases: Diagnosis, 
management, and treatment. J Clin Med 2024;13:1648.

29.	 Quamri  AM. Ghina Muna. New  Delhi: Central Council for 
Research in Unani Medicine  (CCRUM), Ministry of Ayush, 
Government of India; 2008. p. 513‑6.

30.	 Ansari S, Amanullah MF, Ahmad K, Rauniyar RK. Pott’s spine: 
Diagnostic imaging modalities and technology advancements. 
N Am J Med Sci 2013;5:404‑11.

31.	 Fauci  AS. Harrison’s Principles of Internal Medicine. 19th  ed., 
Vol.  1. New  York: McGraw Hill Medical Publication Division; 
2015.

32.	 Nafis  IB. Kulliyat‑E‑Nafisi. Translation from Urdu by H.M. 
Kabeeruddin. New Delhi: Idara Kitabul Shifa; 1954. p. 67.

33.	 Lundkvist GB, Kristensson K, Bentivoglio M. Why trypanosomes 
cause sleeping sickness. Physiology (Bethesda) 2004;19:198‑206.

34.	 Basaranoglu  M, Neuschwander‑Tetri  BA. Nonalcoholic fatty 
liver disease: Clinical features and pathogenesis. Gastroenterol 
Hepatol (N Y) 2006;2:282‑91.



102 © 2025 Hippocratic Journal of Unani Medicine | Published by Wolters Kluwer - Medknow

Introduction
Diabetes mellitus  (DM) is an enfeebling 
human ailment afflicting many from various 
walks of life and is currently considered 
one of the biggest health concerns that the 
world is faced with. It is a chronic disorder 
of carbohydrate, fat, and protein metabolism 
characterized by hyperglycemia, which 
causes polyurea, polydipsia, and polyphagia 
with increased levels of fasting and PP 
sugar. The prevalence of DM has risen 
dramatically over the past two decades. 
Its prevalence among adults in the United 
States increased from 8.9% to 12.3% and 
about 800,000 individuals develop DM 
each year.[1] The total number of people 
with diabetes worldwide has been estimated 
to be 422 million, which is projected to 
almost double by the year 2030 mainly 
because of rapidly increasing risk factors 
of DM type  2.[2,3] India and China are the 
largest contributors to the world’s diabetic 
load.[4]
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Abstract
Background: Diabetes mellitus (DM) is a major challenge of the 21st  century as it has emerged 
as a serious and fast‑growing health problem in most countries in the world. Although this chronic 
and incurable noncommunicable disease is largely preventable but remains responsible for millions 
of deaths annually owing to its life‑threatening complications. Aims and Objectives: Given the 
increasing prevalence of diabetes and continuously increasing number of prediabetics, a Unani 
compound formulation Qurs‑e Ziyabetus was studied clinically for its efficacy in the patients of DM 
Type2. Material and Methods: The present study was conducted on 50 patients of DM Type2 who 
visited outpatient departments of Moalejat and Ilaj bit Tadbeer, AKTC Hospital, Aligarh. The study 
was designed as a randomized controlled clinical trial. The treatment was given for 90 days. The 
response of the drug was assessed at the interval of 15 days. Results: The fasting glucose level 
decreased from 167.0mg/dl to 130.8mg/dl (P < 0.01) while postprandial (PP) blood sugar decreased 
to 166.24mg/dl from 221.82mg/dl (P < 0.01) This study showed a statistically significant reduction 
in blood sugar from 0day to the end of the treatment. The test drug also reduced the level of HbA1c. 
Conclusion: The findings indicated that the test drug Qurs‑e Ziyabetus was effective in lowering the 
blood glucose level gradually with tremendous improvement in subjective parameters in patients of 
DM Type 2.
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In the Unani system of medicine, DM has 
been correlated with “Ziabetus Shakri” 
based on similarity in their signs and 
symptoms. Tibb‑e‑Unani has described 
diabetes to be a disease  (primarily) of the 
kidney that develops following a state 
of persistent dominance of abnormal hot 
temperament in the kidney for quite some 
time, usually months or years.[5] According 
to the majority of Unani physicians, 
Ziabetus Shakri is a disease in which 
the water consumed by the patients is 
excreted by urinary passage as such or 
with little changes immediately after its 
intake. Patients feel excessive thirst and 
whenever they drink water to quench their 
thirst, the entire water is passed out through 
the kidneys immediately after the intake 
without any metabolic change and the 
patient continues to feel thirsty.[6,7]

Since DM arises due to weakened retentive 
power of the kidney following the 
persistent abnormal hot temperament, the 
drugs which normalize the temperament 
of the kidney and arrest the excessive 
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flow of fluid outside the body are used to control DM. 
Some of the drugs categorized as Habis  (Styptic) and 
Qabiz (Astringent) in Unani Medicine have been described 
to possess such an effect.[8] However, DM affects different 
organs and body systems, it is often preferred to use 
compound drugs to address the pathological condition 
and associated complications. In the present study, the 
compound formulation mentioned in “Qarabadin Azam wa 
Akmal” was selected because it is a well‑known drug for 
antidiabetic activity and is prescribed by Unani physicians 
in the management of diabetes and associated conditions 
such as polyuria and glycosuria.[9‑11] Qurs‑e‑Ziyabetus (QZ) 
is an important pharmacopoeial compound drug of 
Unani medicine. However, it has not been evaluated 
comprehensively for its described hypoglycemic effect. 
Therefore, given the increasing prevalence of diabetes and 
continuously increasing number of prediabetics, QZ was 
studied clinically for its efficacy in patients of DM type 2.

Materials and Methods
The crude drugs were procured from the local market (Bara 
Dwari, Aligarh) and Dawakhana Tibbiya College, 
A. M. U, Aligarh, which had a valid drug license issued 
by the Government of India. The identity of the ingredients 
was first ascertained by observing their macroscopic 
characters, as mentioned in the Unani pharmacopoeia. The 
samples of the ingredients were identified and authenticated 
by Prof. S. H. Afaq, Pharmacognosist, Department of Ilmul 
Advia, A. K. Tibbiya College, A. M. U, Aligarh.[12‑15] The 
specimen of each drug had been deposited in the museum 
of the department with voucher no  (SC 0193‑204/16) for 
future reference.

Before conducting the clinical trial, the test drug QZ 
undergoes a safety study  (Microbial load determination, 
pesticidal residue evaluation, aflatoxin determination, and 
heavy metal analysis)[16‑18] and to standardize the drug and 
to lay out the SOPs for its preparation, the drug has been 
evaluated for various parameters like pharmacognostic 
studies  (macroscopic and microscopic), physicochemical 
parameters, such as ash value, moisture content, pH of 
1% and 10% solutions, successive extraction, thin layer 
chromatography, fluorescent studies, disintegration time, 
weight variation test, friability test, disintegration time, 
and phytochemical studies  (qualitative test for different 
constituents).[19‑24] The present study provides an essential 
reference model for the preparation of the formulation and 
also describes silent features of identification and safety 
evaluation of the product.

The clinical trial was started after getting clearance from the 
Institutional Ethics Committee, Faculty of Unani Medicine, 
AMU Aligarh  (Vide D. No 216/FUM on 13.07.2015 under 
S. No. 06). The present study was conducted on 50 patients 
of DM Type  2 who attended outdoor patient departments, 
at Ajmal Khan Tibbiya College Hospital, A. M. U, Aligarh, 
from the year 2015–2017. The patient was selected for 

the assessment of the efficacy of “Qurs‑e‑Ziyabetus” on 
the basis of clinical examination and investigation. The 
patients fulfilling the inclusion criteria were included in the 
study after obtaining informed, voluntary written consent. 
The patients were randomly allocated into two groups: 
25  patients in the test group  (group  A) and 25  patients 
in the standard group  (group  B). The duration of the 
study was 90  days and the follow‑up of all the cases was 
carried out at intervals of 15  days, i.e.,  at 0  day, 15th  day, 
30th  day, 45th  day, 60th  day, 75th  day, and 90th  day for 
clinical assessment and biochemical assessment was done 
monthly. All the findings were recorded on the pro forma 
designed for the study. The patients in the test group were 
treated with QZ, whereas those in the standard group 
were given the standard drug “Glibenclamide” 5  mg once 
a day. The parameters used to determine the antidiabetic 
effect included  (i) blood sugar level  (fasting and PP),  (ii) 
glycosylated hemoglobin  (HbA1c), and  (iii) urine sugar 
and subjective parameters. The efficacy was evaluated 
clinically based on improvement in signs and symptoms 
and reduction in blood glucose level and other biochemical 
parameters. The data were analyzed using one‑way 
ANOVA test and paired ‘t’ test for parametric values and 
the Chi‑square test for nonparametric values.

Inclusion criteria

The male and female patients having fasting blood 
sugar  (FBS) between 126  mg/dl and 200  mg/dl and PP 
sugar between 180 mg/dl and 260 mg/dl and HbA1c more 
than 6.5 were included in this study.

Exclusion criteria

The patients aged  <15  years and  >60  years, pregnant 
and lactating women with uncontrolled DM. A  known 
history of diabetic nephropathy, neuropathy or retinopathy, 
concomitant cardiovascular, renal, and hepatic disorders, 
and chronic debilitating illnesses such as cancer and type 1 
DM were excluded from the study.

Drug and dosage

The test drug  (Qurs‑e‑Ziyabetus) [Table 1] was given in 
the dosage of three tablets  (800  mg each) thrice a day for 
90  days to the participants of group  A and the standard 
drug  (Glibenclamide) in the dose of 5  mg once a day 
before breakfast was given to group B.

Statistical evaluation

Paired t‑test and one‑way ANOVA with post “t” 
test  (Dunnett: Compare all vs. control) were used to 
analyze the data and find the difference, if any.

Results and Discussion
DM type  2 is a major challenge of the 21st  century as it 
has emerged as a serious and fast‑growing health problem 
in most countries in the world, rich and poor. Several 
pharmacopoeial and proprietary Unani drugs are in use for 
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the management of diabetes. However, very few of them 
have been investigated for their described effect. Therefore, 
a randomized controlled study was designed to evaluate the 
efficacy of Unani compound formulation Qurs‑e‑Ziyabetus 
in the management of DM type 2.

It was a controlled study and the efficacy of the test drug 
was compared with that of glibenclamide. Overall, the test 
drug was found to be effective in reducing the glucose 
level in both fasting and PP. It also lowered the level of 
HbA1c. The findings indicated that the test drug is effective 
in lowering the blood glucose level and that it is quite safe, 
as no side effects were recorded during the course of the 
study.

In this study, the high incidence among the 55–60  years 
age group described that this disease is more common 
in elderly people. The present study has found a slight 
preponderance of DM type 2 among females, as 30  (60%) 
of the patients were found females, while 20  (40%) were 
males. Although DM type  2 is a disorder of a higher 
socioeconomic population, this study showed the highest 
prevalence of DM type  2 in the middle social class. This 
may be possible because being a government hospital, 
relatively more patients from the lower middle class 
further, the association of high glucose level with stress 
that poor people encounter more often cannot be denied. 
The demographic characteristics of the study sample are 
presented in Table 2.

QZ has been described to possess ḥābis  (styptic) and 
qābiḍ  (astringent) activity as most of its ingredients possess 
diverse pharmacological action. The inclusion of such 
drugs in the test drug is meant to reduce the frequency of 
urination and thereby the thirst by modifying the kidney 
functions. In the Unani literature, DM is described to arise 
due to weakened retentive power of the kidney following the 
persistent abnormal hot temperament; therefore, these drugs 
have possibly normalized the temperament of the kidney and 
arrested the excessive flow of fluid outside the body.

The fasting glucose level decreased from 167.0  mg/dl to 
130.8  mg/dl  (P  <  0.01), while PP blood sugar decreased 

to 166.24  mg/dl from 221.82  mg/dl  (P  <  0.01). These 
values were determined monthly and a gradual decrease 
was recorded in glucose concentration  [Tables  3 and 4], 
indicating that the test drug can reduce the glucose level 
and therefore useful in the management of DM. Some 
of the ingredients such as Punica granatum, Portulaca 
oleracea, Pterocarpus santalinus, Coriandrum sativum, 
Acacia arabica, and Bambusa arundinacea have been 
reported to produce hypoglycemic effects in various 
experimental and clinical studies. Therefore, it is likely that 
these ingredients may have directly or indirectly acted to 
reduce the plasma glucose concentration. Similarly, many 
drugs have been reported to possess antioxidant effects; 
therefore, they may have also played a role in lowering the 
glucose level and reducing the possibility of complications.

In this study, we also performed HbA1c to measure the 
control of hyperglycemia over  3  months. On observation, 
the test drug showed a significant result as it decreased 
to 6.87 from 7.40  (P  <  0.01), showing that the test drug 
decreased the average blood glucose level significantly 
after 3  months of treatment. It was observed that QZ for 
more effective in reducing blood sugar in newly-diagnosed 
diabetic patients, as compared to those already taking 
hypoglycemic drugs. This combination may also be used 
in prediabetic patients to slow the progression of diseases; 
thus, such patients may be prevented from being diabetic 
for years.

The study demonstrated that the test drug possesses a 
significant glucose‑lowering effect as it was able to decrease 
the fasting and PP blood glucose levels significantly and 
also lowered the HbA1c, suggesting that the test drug can 
regulate the blood glucose level to a great extent although 
it could not achieve the desired target of 126 and 140 in 
case of fasting and PP blood glucose level respectively and 
also the desired level of HbA1c of 6.5. Since the decrease 
in glucose level was gradual over  3  months, there are 
chances that over a period of time, it will prove to be more 
effective. Although the test drug produced a significant 
hypoglycemic effect, as was evident from the findings with 
respect to fasting and PP glucose levels and also decreased 

Table 1: Composition of Qurs‑e‑Ziyabetus
Ingredients Parts used Botanical name Quantity (g)
Tabasheer Siliceous concretion Bambusa bambos (L.) Voss 35
Rubb‑us‑sus Extract Extract of liquorice 35
Tukhm‑e‑kahu Seed Lactuca sativa L. 70
Tukhm‑e‑khurfa Seed Portulaca oleracea L. 52.5
Gil‑e‑armani Silicate of aluminia, maganesia and oxide of iron Bole armeniac rubra 17.5
Gul‑e‑surkh Flower Rosa damascena mill. 17.5
Kishneez khushk Fruit Coriandrum sativum L. 17.5
Samagh‑e‑arabi Gum Vachellia nilotica (L.) P.J.H. Hurter and Mabb. 7
Sandal safed Wood powder Santalum album L. 7
Sandal surkh Wood powder Pterocarpus santalinus L.f. 7
Gulnar Flower Punica granatum L. 2
Kafoor Solid ketone Camphora officinarum Boerh. ex Fabr. 1.75
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HbA1c level significantly. However, none of the values 
decreased to a level that is desired in diabetic patients after 
receiving the treatment. Fasting glucose level decreased 
to 130.08  mg/dl from 167.04  mg/dl  (P  <  0.01), but it 
was short of the desired level of 126  mg/dl. Similarly, PP 
glucose decreased to 167  mg/dl from 221  mg/dl, showing 
a significant reduction  (P  <  0.01) but did not reach 
140 mg/dl. The HbA1c was found to decrease to 6.87 from 
7.4, a significant decrease as compared to an initial reading 
of 7.40. The decrease was a little less than the desired 
level of 6.5 or less. The findings thus indicated that there 
was a significant reduction in glucose levels and HbA1c 
[Table 5]. The desired level of reduction was not achieved. 
There may be two possibilities for not achieving the target 
by the test drug. One, the hypoglycemic response was 
produced gradually by the test drug over  3  months. There 
are, therefore, chances that if treatment is continued for 
some more time, it may further decrease. Second, it is also 
possible that the dose of the test drug may not be sufficient 
and an increase in the dose may bring the desired results. 
It has been reported in a few studies that the therapeutic 
dose described in the Unani literature frequently failed 
to produce a desirable effect, but when the dose was 
increased, the response also increased.[25] However, it must 
be appreciated that improvement in subjective parameters 
was observed, indicating that though the effect of the 
test drug is of moderate degree, other related symptoms 
such as polyuria, polydipsia, and nocturia were improved 
significantly.

Table 2: Demographic data
Parameters Result (n=50) (%)
Age

40–45 22
45–50 28
50–55 20
55–60 30

Gender
Male 40
Female 60

Occupation
Laborer 12
Business 14
Housewife 60
Serviceman 6
Others 8

Socioeconomic status
Upper class 14
Middle class 56
Lower class 30

Family history
Positive 44
Negative 56

Mental stress
Present 70
Absent 30

Physical exercise
Present 18
Absent 82

Table 3: Effect of Qurs‑e‑Ziyabetus and glibenclamide on fasting blood sugar
FBS 0 day 30th day 60th day 90th day

Standard group (n=25)
Mean±SE (mg%) 169.88±3.89 134.52±3.68 116.24±3.61 93.36±11.39
Percentage reduction ‑ 20.81 31.57 45.04
q, P ‑ 3.819, <0.01 5.794, <0.01 8.265, <0.01

Test group (n=25)
Mean±SE (mg%) 167.04±2.76 152±2.58 142.08±2.58 130.8±2.87
Percentage reduction ‑ 9 14.94 21.69
q, P ‑ 3.938, <0.01 6.536, <0.01 9.490, <0.01
One‑way ANOVA with post t‑test (Dunnett: Compare all vs. control). SE: Standard error, FBS: Fasting blood sugar

Table 4: Effect of Qurs‑e‑Ziyabetus and glibenclamide on postprandial blood sugar
PP blood sugar 0 day 30th day 60th day 90th day

Standard group (n=25)
Mean±SE (mg%) 222.12±5.98 177.68±4.95 149.12±4.23 121.2±4.36
Percentage reduction ‑ 20 32.86 45.43
q, P ‑ 6.373, <0.01 10.473, <0.01 14.479, <0.01

Test group (n=25)
Mean±SE (mg%) 221.84±5.16 199.04±4.414 183.2±4.20 166.24±5.34
Percentage reduction ‑ 10.27 17.41 25.06
q, P ‑ 3.357, <0.01 5.689, <0.01 8.186, <0.01
Values are mean±SEM (n=25) statistical evaluation done by one‑way ANOVA with post‑t‑test. SE: Standard error, SEM: SE of mean, 
PP: Postprandial
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Different biochemical parameters such as LFT and RFT 
were carried out to assess any possible adverse effects of 
the test drug. It was observed that no significant change 
occured in any of the parameters, indicating that the test 
drug is safe in the recommended therapeutic dose.

Conclusion
In view of the above discussion, it was concluded that the 
test drug Qurs‑e Ziyabetus provides good glycemic control 
in a gradual manner with tremendous improvement in 
subjective complaints in patients of DM type 2.
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Introduction
Depression is a life‑threatening ailment 
that affects millions of people all over the 
world. It can take place at any stage of life 
from childhood to late life and is a terrific 
cost to society as this condition causes 
severe distress and distraction in life, if 
it is not treated, it will be very harmful. 
Depression weakens the individual, causing 
a dysfunctional state of the individual. It is 
known as major depressive disorder. The 
World Health Report estimated that about 
450 million individuals may suffer from 
psychological or behavioral ailments. The 
incidence of depression is very high as 20% 
of the general population is affected globally 
with a female‑to‑male ratio of 5:2.[1] The 
World Health Organization predicted that 
this volume is about 12.3% of the universal 
burden of ailments, and it is also predicted 
that it will rise to 15%, and then, depression 
will be the second leading cause of 
disability in 2020.[2] In the modern system 
of medicine, the management of depression 
is not very optimium. The practice of 
presently accessible antidepressants is 
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Abstract
Background: Depression and anxiety contribute to several morbid conditions, necessitating 
the exploration of new, safe, and cost-effective therapeutic alternatives. This study aimed to 
evaluate the antidepressant activity of Khamīra Gāozabāṉ Sāda (KGS) in Swiss albino mice. 
Methods: The antidepressant activity of KGS was assessed using two models: the modified 
forced swimming test (FST) and reserpine-induced depression in Swiss albino mice. Test drugs 
included KGS (1700 mg/kg), as well as hydroalcoholic (24.4 mg/kg) and aqueous (39.26 mg/kg) 
extracts of its ingredients. Fluoxetine (20 mg/kg) served as the standard drug, while distilled water 
(10 mL/kg) was used as a vehicle. All drugs were administered orally for 14 days. Results: KGS and 
its hydroalcoholic and aqueous extracts produced a significant antidepressant effect in both models, 
as evidenced by a substantial reduction in immobility time. Additionally, a significant decrease in 
hypothermia, ptosis, and akinesia was observed. Conclusion: The findings suggest that KGS, along 
with its hydroalcoholic and aqueous extracts, possesses notable antidepressant properties. To know 
the exact mechanism of action more research is needed to evaluate its potential clinical applications 
and mode of action.

Keywords: Depression, forced swimming test, Khamīra Gāozabāṉ Sāda, reserpine‑induced 
depression
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limited due to their side effects, incompetent 
treatment efficacy, and slow response. It is 
very difficult to achieve its full remission. 
In this regard, many scientists are paying 
attention to explore herbal drugs as 
replacements for synthetic antidepressants 
with fewer adverse effects. There are ample 
herbs used as mufrad advia  (Single drugs) 
as well as murakkab advia  (compound 
drugs) that are mentioned in the classical 
text. Khamīra Gāozabāṉ Sāda  (KGS) is 
one of the compound formulations generally 
recommended for patients of depression, 
melancholia, eye tonic, and black bile 
disorder. It is also useful in palpitation and 
cerebral insufficiency.[3‑5]

Keeping this in mind, a study has been 
designed to evaluate the antidepressant activity 
of KGS, its aqueous, and hydroalcoholic 
extract on behavioral and pharmacological 
parameters using an animal model.

Materials and Methods
Animals

This study was performed in old Swiss 
albino mice  (2–3  months) weighing 
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25–30  g of either sex. These animals were acquired 
from Central Animal House Facility, Jamia Hamdard, 
New  Delhi  (India). All the animals were maintained under 
standard laboratory conditions. Throughout the whole 

experiment, they were managed with a standard rodent diet 
and water ad libitum. All the animals  (mice) were kept at 
room temperature  (25°C  ±  2°C) and humidity  (45%–55%) 
in 8–10 polypropylene cages. The study was approved 

Table 1: Treatment schedule for Behavioural Model
Group Treatment Dosage Route Duration (days) Number of animals
Control Distilled water 10 mL/kg Orally 14 6
Standard Fluoxetine + reserpine 20 mg/kg + 2 mg/kg Orally + s/c 14 6
Test group A KGS + reserpine 1700 mg/kg + 2 mg/kg Orally + s/c 14 6
Test group B HAE + reserpine 24.4 mg/kg + 2 mg/kg Orally + s/c 14 6
Test group C AqE + reserpine 39.26 mg/kg + 2 mg/kg Orally + s/c 14 6
KGS: Khamīra Gāozabāṉ Sāda, HAE: Hydroalcoholic extract, AqE: Aqueous extract

Table 2: Treatment schedule for pharmacological model
Group Treatment Dosage Route Duration Number of animals
Control Distilled water 10 mL/kg Orally 0–14th day 6
Standard Fluoxetine + reserpine 20 mg/kg + 2 mg/kg Orally + s/c 0–14th day + on 14th day 6
Test group A KGS + reserpine 1700 mg/kg + 2 mg/kg Orally + s/c 0–14th day + on 14th day 6
Test group B HAE + reserpine 24.4 mg/kg + 2 mg/kg Orally + s/c 0–14th day + on 14th day 6
Test group C AqE + reserpine 39.26 mg/kg + 2 mg/kg Orally + s/c 0–14th day + on 14th day 6
KGS: Khamīra Gāozabāṉ Sāda, HAE: Hydroalcoholic extract, AqE: Aqueous extract

Table 3: Effect of fluoxetine, Khamīra Gāozabāṉ Sāda, hydroalcoholic extract of Khamīra Gāozabāṉ Sāda and aqueous 
extract of Khamīra Gāozabāṉ Sāda on modified forced swimming test

Group Mean±SEM
Immobility time (s) Swimming time (s) Climbing time (s)

Control 113±9.18 92.3±7.56 34.8±4.81
Fluoxetine (20 mg/kg/day, oral) 59.7±12.5* 72.8±16.9 108±12.8**
KGS (1700 mg/kg, oral) 62.8±9.77* 109±11.8 68.7±17.2
HAEKGS (24.4 mg/kg, oral) 35.3±11.9*** 73.5±16.1 131±14.9***,$

AqEKGS (39.26 mg/kg, oral) 84.8±11.2# 77.2±11.1 77±8.17#

*Against Control, **Not Significant, ***Significant, #Against Hydroalcoholic extract, $Against Khamira Gāozabāṉ Sada. SEM: Standard 
error of mean, KGS: Khamīra Gāozabāṉ Sāda, HAEKGS: Hydroalcoholic extract of KGS, AqEKGS: Aqueous extract of KGS

Table 5: Effect of Khamīra Gāozabāṉ Sāda, hydroalcoholic extract, and aqueous extract during reserpine‑induced 
ptosis after administration of drugs

Group Treatment Dose (mg/kg) At 1 h At 2 h At 3 h
I DW 10 mL/kg 3.33±0.09 3.50±0.09 3.67±0.09
II Fluoxetine 20 mg/kg 1.00±0.15*** 1.67±0.17*** 1.33±0.14***
III KGS 1700 mg/kg 1.67±0.23** 2.17±0.13** 2.00±0.15**
IV HAE 24.4 mg/kg 1.83±0.13** 2.17±0.13** 2.00±0.15**
V AqE 39.26 mg/kg 1.50±0.09** 2.00±0.11** 2.50±0.09**
**Not Significant, ***Significant. KGS: Khamīra Gāozabāṉ Sāda, HAE: Hydroalcoholic extract, AqE: Aqueous extract, DW: Distil water

Table 4: Effect of Khamīra Gāozabāṉ Sāda hydroalcoholic and aqueous extract during reserpine‑induced hypothermia 
after administration of the drugs

Group Treatment Dose (mg/kg) At 1 h At 2 h At 3 h
I DW 10 mL/kg 37.62±0.02 36.85±0.14 35.88±0.07
II Fluoxetine 20 mg/kg 37.48±0.06*** 37.65±0.11*** 37.77±0.15***
III KGS 1700 mg/kg 37.40±0.08* 37.53±0.09* 37.60±0.07*
IV HAE 24.4 mg/kg 37.23±0.05* 37.40±0.03* 37.58±0.05*
V AqE 39.26 mg/kg 37.55±0.03* 37.38±0.05* 37.15±0.10*
*Against Control, ***Significant. KGS: Khamīra Gāozabāṉ Sāda, HAE: Hydroalcoholic extract, AqE: Aqueous extract, DW: Distil water
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by the Institutional Animal Ethics Committee  (1595/
Committee for the Purpose of Control and Supervision 
of Experiments on Animals  [CPCSEA]., 2019). All 
experiments were accomplished according to the guidelines 
of CPCSEA.

Drug and doses

Before the experiment, the drug solutions were freshly 
prepared. Fluoxetine  (FXT)  (Standard drug) and 
distilled water in doses of 20  mg/kg and 10  mL/kg 
were given, respectively. For dose administration to the 
mice in every experiment, FXT, KGS, hydroalcoholic 
extract of KGS  (HAEKGS), and aqueous extract of 
KGS (AqEKGS) (test drugs), all were diluted with distilled 
water to the desired level. The dose of the test drugs for 
mice was calculated by multiplying the human dose with 
a conversion factor of 12 as mentioned by Freireich  et  al. 
(1966) The human therapeutic dose of KGS is 10–12  g 
mentioned in the Unani literature.[3] The human dose of 

Table 6: Effect of Khamīra Gāozabāṉ Sāda, hydroalcoholic extract, and aqueous extract during reserpine‑induced 
akinesia after administration of drugs

Group Treatment Dose (mg/kg) At 1 h At 2 h At 3 h
I DW 10 47.50±1.02 39.83±1.08 29.00±1.26
II Fluoxetine 20 21.00±0.26*** 19.17±0.40*** 16.50±0.29***
III KGS 1700 31.67±1.59* 28.00±1.04* 24.00±2.29*
IV HAE 24.4 26.33±0.49*** 22.33±0.42*** 20.17±0.50***
V AqE 39.26 24.00±0.79*** 20.50±0.56*** 19.33±0.50***
*Against Control, ***Significant. KGS: Khamīra Gāozabāṉ Sāda, HAE: Hydroalcoholic extract, AqE: Aqueous extract, DW: Distil water

Figure 3: The data were signified after being analyzed by one‑way ANOVA 
followed by Tukey’s multiple comparison tests. **P < 0.01, ***P < 0.001, 
as compared versus control, $P  <  0.05, as compared versus KGS and 
#P  <  0.05 as compared versus Hydroalcoholic extract Pharmacological 
model. KGS: Khamīra Gāozabāṉ Sāda, HAE: Hydroalcoholic extract, 
AqE: Aqueous extract

Figure 1: The data were signified after being analyzed by one‑way ANOVA 
followed by Bonferron’s multiple comparison tests. *P < 0.05, ***P < 0.001 
as compared versus control, #P < 0.05 as compared versus hydroalcoholic 
extract. KGS: Khamīra Gāozabāṉ Sāda, HAE: Hydroalcoholic extract, AqE: 
Aqueous extract

Figure  2: The data were signified after being analyzed by one‑way 
ANOVA followed by Tukey’s multiple comparison tests as nonsignificant. 
KGS: Khamīra Gāozabāṉ Sāda, HAE: Hydroalcoholic extract, AqE: Aqueous 
extract

Figure 4: Significance was analyzed by repeated measure ANOVA using 
SPSS 23.0 (IBM Corp., Armonk, NY). Control  (Distilled water); Standard 
(Fluoxetine), Khamīra Gāozabāā Sāda, Hydroalcoholic extract of Khamīra 
Gāozabāā Sāda and Aqueous extract of Khamīra Gāozabāā Sāda
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KGS was changed to a mouse dose of 1700  mg/kg. The 
dose of aqueous extract and hydroalcohol extract were 
found to be 39.26 mg/kg and 24.4 mg/kg, respectively.

Behavioral model [Table 1]

Modified forced swimming test [Figures 1-3]

A modified forced swimming test  (FST) was planned 
as a model to test for antidepressant activity.[6‑8] Swiss 
albino mice were brought to the laboratory 1 h before and 
forced to swim in a cylindrical container  (height 21  cm 
and 12  cm in diameter, containing fresh water of 9  cm 
height maintained at 25°C  ±  2°C. This was treated as a 
pretest session. After 15  min, they were removed from 
the water and blow dried with a hair dryer  (set in warm 
mode) and returned to their cages. The mice were divided 
into five groups  (n  =  6) and all were administered test 
drugs, 23.30  h after the pretest. The first group was given 
distilled water in the dose of 10 mL/kg (Control group) for 
14 days, the second group was given FXT 20 mg/kg orally, 
while groups third, fourth, and fifth were given test drugs 
1700 mg/kg, 24.4 mg/kg, and aqueous extract 39.26 mg/kg, 
respectively. After, 30  min, each mouse was left in the 
container with water as above for 6  min, and in the last 
4 min, the following behaviors were recorded.
•	 Immobility: Floating in water without escape behavior
•	 Swimming: Active movements and circling in water
•	 Climbing: Active movements of forelimbs on the wall 

of the container.

Water was changed after testing each animal, as used 
water could show behavioral alarm signals. The mice were 
blow‑dried after the test and then returned to their cages.

Pharmacological model [Table 2]

Reserpine‑induced depression [Figures 4-6]

To evaluate the protective effect of FXT and test drugs 
against reserpine‑induced depression in mice in  vivo 
conditions, the animals were divided into five groups, 
each having six animals. The first group was administered 
distilled water for 14  days; the second group was treated 

with FXT  (20  mg/kg b. wt. orally), the third group was 
treated with KGS 1700 mg/kg, the fourth group was given 
hydroalcoholic extract 24.4 mg/kg, and the fifth group was 
treated with aqueous extract 39.26  mg/kg. All the drugs 
were given for 14  days and on the 14th  day after 1  h, all 
the groups were treated with reserpine  (2  mg/kg b. wt. 
subcutaneously) and the observation was made before 
administration and after every 60 min up to 6 h.[9‑13]

Statistical analysis

After performing all the experiments, data are presented as 
mean ± standard error of the mean. The data were analyzed 
by one‑way ANOVA followed by Tukey’s multiple 
comparison test and Bonferroni’s multiple comparison 
tests for comparing control and the various groups using 
GraphPad InStat 3 software, version 3.06 (GraphPad 
Software Inc., San Diego, USA).

Results
Modified forced swimming test [Table 3]

After administration of all the test drugs and standard drug 
for 14  days in mice, it was found that after treatment of 
mice with FXT, KGS, HAEKGS, and AqEKGS showed a 
significant decrease in immobility time P < 0.05, P < 0.05, 
and P  <  0.001, respectively, when compared with control 
and nonsignificant, when compared with FXT, #P  <  0.05 
when compared with HAEKGS. In swimming time, 
nonsignificant decrease was observed when compared 
with the control. In climbing time, FXT  (P  <  0.01) and 
HAEKGS  (P  <  0.001) showed a significant increase when 
compared with control, secondary P < 0.05 when compared 
with KGS and P < 0.05 when compared with HAEKGS.

Reserpine‑induced depression [Tables 4-6]

After the behavioral parameter, we assessed the 
pharmacological model (reserpine‑induced depression) in the 
same mice by s/c administration of reserpine on the 14th day. 
The three parameters  (hypothermia, ptosis, and akinesia) 
depicted a significant difference. The observed differences 
were statistically significant compared to the control group 
in cases of hypothermia for FXT (P < 0.001), KGS (P < 

Figure 6: Significance is analyzed by repeated measure ANOVA using IBM 
SPSS statistical version 23. Control: (Distilled water); Standard (Fluoxetine), 
KGS: Khamīra Gāozabāā Sāda, HAEKGS: Hydroalcoholic extract of Khamīra 
Gāozabāā Sāda, AqEKGS: Aqueous extract of Khamira Gaozaban

Figure 5: Significance is analyzed by repeated measure ANOVA using IBM 
SPSS statistical version 23. Control: (Distilled water), Standard (Fluoxetine), 
KGS: Khamīra Gāozabāṉ Sāda, HAEKGS: Hydroalcoholic extract of Khamīra 
Gāozabāṉ Sāda, AqEKGS: Aqueous extract of Khamīra Gāozabāṉ Sāda
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0.05), HAEKGS (P < 0.05), and AqEKGS (P < 0.05). 
Similarly, for ptosis, significant differences were noted for 
FXT (P < 0.001), KGS (P < 0.01), HAE (P < 0.001), and 
AqE (P < 0.0001). In the case of akinesia, FXT (P < 0.001), 
KGS (P < 0.05), HAE (P < 0.001), and AqE (P < 0.0001) 
showed statistical significance.

Control (Distilled water); Standard (FXT), KGS, HAEKGS, 
and AqEKGS.

Control:  (Distilled water), Standard  (FXT), KGS, 
HAEKGS (Hydroalcoholic extract of KGS), and AqEKGS.

Control:  (Distilled water); Standard  (FXT), KGS, 
HAEKGS (Hydroalcoholic extract of KGS), and AqEKGS.

Discussion
In this study, for the assessment of the antidepressant 
activity of classical polyherbal formulation KGS, its 
AqEKGS, and HAEKGS, two models were selected. The 
one was behavioral model and the other one was the 
pharmacological model. To conduct a behavioral model, 
the modified FST was selected. To monitor the effect 
of antidepressant drugs through the modified FST, a 
rodent model of depression is generally adopted. During 
FST, an increase in the duration of immobility shows 
depression while a decrease shows the antidepressant 
activity. In the present study, the comparative effect of 
HAE, AqE, and KGS was analyzed. The duration of 
climbing was increased while the duration of immobility 
and swimming were found to be decreased on treatment 
with all these drugs which specifies the same effect in 
comparison to control. Intra‑comparison of HAE, AqE, 
and KGS showed that the climbing time of the HAE group 
was significantly increased as compared to the AqE and 
KGS groups. Similarly, the decrement in the immobility 
time produced by HAE was significant as compared 
to AqE and nonsignificant as compared to KGS while 
intra‑comparison of HAE, AqE, and KGS groups showed 
a nonsignificant decrease in swimming time. To conduct 
the pharmacological model, “Reserpine” was given to 
make the mice depressed. Reserpine causes behavioral 
symptoms in mice such as hypothermia and ptosis. Hence, 
the comparative study of the HAE, AqE, and KGS was 
done on reserpine‑induced behavioral changes in mice. 
Hypothermia produced by reserpine was antagonized by 
antidepressant drugs. In all mice, rectal temperatures were 
measured at an interval of 1  h. up to 3  h. In the control 
group, hypothermia steadily increased up to 3 h, but in the 
case of HAE, AqE, and KGS, hypothermia reduced like 
FXT from starting to the last 3  h. Hence, in this study, 
there were significant differences between the other forms 
of drugs and control. There were no significant variances 
in intra‑comparison between the three forms. In the case 
of ptosis, like standard drugs, all three forms of drugs 
reduced the degree of ptosis at 120, 240, and 360  min, 

respectively. There was no significant variance in the 
degree of ptosis on intra‑comparison of KGS and HAE 
but significant variance was observed when compared 
with AqE. Same in the case of akinesia, like standard 
drugs, all three forms showed significant differences when 
compared with control, but on intra‑comparison, there was 
no significant variance observed.

Conclusion
The present study thus proves that the test drugs such 
as KGS, HAEKGS, and AqEKGS possess significant 
antidepressant activity as showed by their decreased in 
immobility time and in swimming time and increased 
in the duration in climbing time in FST. The results 
in the pharmacological model showed a significant 
decrease in hypothermia, ptosis, and akinesia. The study 
supports the traditional statement of Unani physicians 
about the antidepressant activity of KGS, further 
studies are necessary to separate the chemical elements 
that are responsible for the antidepressant activity of these 
drugs.
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Introduction
Ziabetus Shakari  (diabetes mellitus  [DM]) 
commonly known as DM, is one of the 
world’s oldest known disease.[1] It is a 
metabolic disorder which occur due to defect 
in secretion of insulin, action of insulin, or 
both. Insulin insufficiency prompts endless 
hyperglycemia with unsettling influences 
of sugar, fat and protein digestion,[2] and a 
progression of symptoms and complexities 
emerge, as a consequence of it.[3] Worldwide 
prevalence of diabetes was estimated to 
8.3% with age between 40 and 59  years 
and 46% of cases undiagnosed in 2013, 
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Abstract
Background: Diabetes mellitus  (DM) is a collection of metabolic diseases marked by persistently 
elevated blood sugar levels. DM is still difficult to avoid and cure, even with the help of efficient 
conventional antidiabetic medications. The Unani System of Medicine uses a wide range of individual 
and pharmacopoeial formulations to treat DM. Aim of the Study: The aim of this study was to 
assess the safety and effectiveness of Unani nonpharmacopoeial compound formulation  (NPCF) 
in the management of DM. Materials and Methods: In the outpatient sections of the Moalejat 
Department at Ajmal Khan Tibbiya College and Hospital, AMU, Aligarh, India, a single center, 
randomized, active‑controlled, parallel‑group clinical trial was conducted. The test group  (n  =  50) 
received oral NPCF, which consists of eight individual Unani medications, while the active control 
group (n = 50) received oral glibenclamide 5 mg once daily for 90 days. The participants with DM, 
of any gender, between the ages of 18 and 60, were randomly assigned to either group. The change 
in subjective clinical symptoms and indicators following therapy, including weight loss, nocturia, 
polyphagia, polydipsia, polyuria, and general weakness, as well as objective metrics such as fasting 
blood sugar and postprandial  (PP) blood sugar, was used to gauge how effective the interventions 
were serum insulin levels and glycosylated hemoglobin  (HbA1c). To evaluate the toxicity of the 
test medication, safety parameters such the liver function test and renal function test were also 
performed both before and after therapy. Results: This study found that there was a statistically 
and therapeutically significant decrease in fasting blood glucose (t = 4.605; P = 0.001 vs. t = 10.79; 
P  =  0.05 at day 60th), blood sugar PP  (t  =  5.30; P  =  0.0001  vs. t  =  3.03; P  =  0.0127 at day 60th), 
HbA1c (P < 0.0001 vs. P <0.0142), serum insulin (t = 2.57 vs. P value not significant). The subjective 
parameters also showed statistically significant parameters in also factors in addition, no significant 
change in urinalysis, biochemical, and hematological parameters from baseline to posttreatment in 
each group was observed. Conclusion: According to this study, the test medications  (NPCF) were 
both safe and successful in treating DM. Both the NPCF’s safety and effectiveness were on par with 
those of the standard medication, glibenclamide.

Keywords: Diabetes mellitus, insulin, Unani drugs and nonpharmacopoeial compound formulation, 
WHO

Efficacy and Safety of Nonpharmacopoeial Unani Formulation in Type II 
Diabetes Mellitus: A Randomized, Active‑controlled, Parallel‑group Clinical 
Trial

Original Article

Reesha Ahmed1, 
Naeem Ahmad Khan2

1Senior Research Fellow 
(Unani), Drug Standardization 
Research Institute, PCIM and H 
Campus, Ghaziabad, 2Professor, 
Department of Ilmul Advia, 
Faculty of Unani Medicine, 
Aligarh Muslim University, 
Aligarh, Uttar Pradesh, India

How to cite this article: Ahmed R, Khan NA. 
Efficacy and safety of nonpharmacopoeial Unani 
formulation in type II diabetes mellitus: A randomized, 
active‑controlled, parallel‑group clinical trial. 
Hippocratic J Unani Med 2023;18:113-9.

with India alone accounting for 65.1 million 
and in China 98.4 million patients. It may 
shoot up to 55% by the year 2035. Half of 
the people with diabetes do not know they 
have it, 80% people with diabetes live in 
low‑  and middle‑income countries, half of 
the people who die from diabetes are under 
the age of 60.[3] Several distinct types of DM 
exist caused by a complex interaction of 
genetic and environmental factors. Factors 
contributing to hyperglycemia include 
reduced insulin secretion, decreased glucose 
utilization, and increased glucose production. 
The associated metabolic dysregulation 
causes secondary pathophysiologic changes 
in multiple organ systems, which imposes 
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a tremendous burden on the individual and the health care 
system.[4] Ziabetus Shakari is characterized by excessive 
thirst, excessive urination,[5‑7] presence of sugar in urine, 
increased appetite, gradual loss of body weight, and so 
forth.[5‑8] Decreased sexual functions and gangrene are 
noted as complications of Ziabetus Shakari.[8] The main 
causes of Ziabetus Shakari are Sue mizaj haar  (extreme 
hot derangement of temperament) and weakness of 
quwwat‑e‑maseka  (retentive power) of the kidney.[5,9] Sue 
mizaj barid (cold derangement of temperament) of the kidney 
or whole body, Zoaf‑e‑gurda  (weakness of the kidney), and 
dilatation of ducts and vessels of the kidney.[10]

Several antidiabetic agents are already being used to 
manage DM, such as glibenclamide, gliclazide, glipizide, 
metformin, and so forth.[11,12] However, these drugs are 
associated with certain side effects. Therefore, search 
for safe and effective drugs is a hot area of research, 
particularly in the Unani System of Medicine.

Unani scholars have described many effective single and 
compound antidiabetic drugs in classical texts, but many 
of them have not yet been explored in terms of scientific 
parameters. The present study was conducted to look into 
the safety and effectiveness of this typical combination in 
individuals with type II diabetes who were also taking their 
prescribed drugs on a regular basis.

Materials and Methods
Study area

The present study was conducted on diagnosed patients of 
DM type 2 (Ziabetus Shakari) who attended the Outpatient 
Department (OPD) of the Department of Moalejat at Ajmal 
Khan Tibbiya College and Hospital, and OPD of Professor 
Naeem Ahmad Khan in the Department of Ilmul Advia, 
Faculty of Unani Medicine, AMU, Aligarh; during the 
period from the year 2016 to 2018.

Inclusion criteria

Participants in the trial were to be between the ages of 20 
and 60 and have blood glycosylated hemoglobin  (HbA1c) 
levels between 7.5% and 8.5% and fasting plasma 
glucose (FPG) levels between 130 and 160 mg/dL.

Exclusion criteria

Diabetes‑related or unrelated cardiovascular, renal, hepatic, 
hematological, or neurological disorders were present in 
patients undergoing insulin therapy. The trial excluded 
participants having a history of hypothyroidism, vertigo, 
seizures, gallstones, or gallbladder surgery, as well as those 
on beta‑blockers, thiazide, estrogen, or steroids.

Study participants, randomization, blinding, and 
allocation concealment

The research was planned as a double‑blind, two‑arm, 
randomized clinical experiment. The allocation of 

treatments was done using basic randomization. The trial’s 
two arms–the herbal combination and glibenclamide groups 
were divided into the participants at random in a 1:1 ratio. 
The study included the recruitment of 100 participants with 
a diagnosis of type  II DM. Using a simple randomization 
procedure, patients were divided into two groups at 
random: 50 were placed in the test group and 50 in the 
standard group. The distribution of patients was blinded to 
the doctors, researchers, and statisticians.

Interventions and outcomes

FPG, HbA1c, serum glutamic oxaloacetic transaminase, 
blood urea nitrogen, serum glutamic pyruvic transaminase, 
alkaline phosphatase  (ALP), and creatinine levels were 
assessed in both groups at baseline and 3  months into the 
study.

Blood samples were taken following a 12‑h fast that 
lasted all night. The blood samples were sent for fresh 
analysis. A  Beckman Glucose‑2 Analyzer was used right 
away to measure FPG levels using the glucose‑oxidase 
method. Nyco Card, Axis‑Shield PoC, AS, Oslo, Norway, 
and commercially available kits were used to measure the 
blood’s HbA1c.

Patients were selected for the assessment of the efficacy of 
nonpharmacopoeial compound formulation  (NPCF)  on the 
basis of clinical examination and investigation, the patient’s 
fulfilling the inclusion criteria were included in the study 
after obtaining the informed voluntary written consent. 
The duration of the study was 90  days and the follow‑up 
of all the cases were carried out at intervals of 15  days, 
i.e.  at 0 day, 15th  day, 30th  day, 45th  day, 60th  day, 75th  day, 
and 90th  day. All the findings were recorded on the pro 
forma designed for the study. In the test group, test drug 
was given to patients at the dose of 3 g  (three tablets each 
weighing 500 mg each) per day thrice a day for 12 weeks. 
While in standard group glibenclamide  (Daonil) was used 
as standard control in the dose of 5  mg once a day for 
90  days before breakfast. Patients were assessed for liver 
and renal function tests as secondary outcomes and FPG 
and HbA1c as primary outcomes before and after the 
3‑month intervention.

Adverse effects

Every patient was instructed to contact the doctor by phone 
to report any negative effects.

Ethics‑related factors

The study protocol was authorized by the Ajmal Khan 
Tibbiya College and Hospital, AMU, Aligarh and complied 
with the 1989 revision of the Declaration of Helsinki and 
the trial was listed in the Registry of Clinical Trials.

Statistical analysis

All data were assessed with student t‑test for objective 
parameters and subjective parameters were analyzed 
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by using the Chi‑square test. Results are expressed as 
mean ± standard deviation. In all cases, P < 0.05 was taken 
to be statistically significant.

Results
The baseline demographic data are depicted in Table  1. 
The effect of interventions on the subjective parameters 
is shown in Table  2. The statistical analysis on objective 
parameters is given in Tables 3‑8.

Discussion
DM has always been difficult to treat since it is recurring 
and refractory. As for the treatment, there is currently no 
medication that is widely accepted as effective and that can 
permanently eradicate this illness. The present study was 
conducted to evaluate the efficacy of NPCF in patients 
with DM Type‑II. By this observation, maximum number 
of patients belonged to 41–60  years of age group. It is 
supported by IDF Diabetes Atlas 6th  Edition, according to 
it 382 million people with diabetes are aged between 40 
and 59 years.[13] Out of 100 cases, approximately 61% were 

male while 39% were female gender. Male dominance may 
be attributed to excess workload and lack of exercise in 
early morning which are risk factors for the pathogenesis 
of DM. By profession, maximum number of cases in the 
present study were housewives, i.e.  35%, labor class and 
service class have same percentage, i.e. 21% while business 
class has only 12% cases. It indicates that the prevalence of 
DM is more in housewives.

According to religion, 56% cases were found to be Muslim 
while 44% cases were found to be non‑Muslim. The reason 
for this may be the location of the hospital in the approach 
area for the population of Aligarh and nearby areas. Upper 
and middle social people have the same percentage, 
i.e.  35%, while 30% cases belong to lower class. This 
observation shows majority of cases come from upper and 
middle class, reason may be mental stress which is very 
common in these two classes, although DM is disease of a 
higher socioeconomic population. It is observed that family 
history was positive in 65% cases while 35% cases showed 
negative. A  recent study reported that family history of 
diabetes is the predisposing factor for type‑2 DM.[14]

Out of 100 patients, 40% of cases do not have any relation 
with mental stress while the majority of cases, i.e.  60% 
have a relation with mental stress. Exercise history was 
also observed in relation to DM, it was found that majority 
of diabetic cases gave a negative result to exercise, 
i.e.  68% while only 32% cases have done physical 
exercise. Highly significant improvement was observed 
in subjective parameters such as polyphagia  (76.66% vs. 
78.26%), polydipsia  (82.85% vs. 85%), polyuria  (82.60% 
vs. 80.55%), nocturia  (93.47% vs. 88.09), general 
weakness  (91.66% vs. 86.11%), and weight loss  (83.33% 
vs. 82.35%) in test drug group as compared to control 
group. This study found that there was a statistically 
significant decrease in fasting blood glucose  (t  =  4.605; 
P  =  0.001  vs. t  =  10.79; P  =  0.05 at day 60th), blood 
sugar postprandial  (PP)  (t  =  5.30; P  =  0.0001  vs. 
t  =  3.03; P  =  0.0127 at day 60th) HbA1c  (P  <  0.0001  vs. 
P  <0.0142), and serum insulin  (t  =  2.57  vs. P  value not 
significant) in test drug compared to control drug on the 
completion of study [Tables 3‑6]. There was no discernible 
change in the primary safety markers  (liver and renal 
profiles) at the current dosages employed in the clinical 
investigation. There were no clinical symptoms in any 
group. Bilirubin levels and liver enzymes  (aspartate 
aminotransferase, alanine aminotransferase, and alkaline 
phosphatase) remained constant throughout the research 
in every group  [Tables  7 and 8]. The efficacy of Unani 
formulation on subjective parameters might be due to 
a reduction in blood sugar levels, as the drugs of NFCF 
exerted antihyperglycemic activity and antioxidant 
properties inherent in them, especially Trigonella foenum 
graecum.[15] Fasting and PP blood sugar examination was 
done at 15  days intervals depicting a marked reduction in 
both levels. The possible mechanism by which Withania 

Table 1: Demographic data of participants
Demographic 
attribute

Test group 
(n=50)

Standard 
group (n=50)

Age (years)
20−30 5 0
31–40 6 25
41−50 18 15
51−60 21 10

Gender
Male 36 25
Female 14 25

Occupation
Business 7 05
Housewife 15 20
Labor 6 15
Service 16 05
Others 6 05

Religion
Muslim 29 27
Non‑Muslim 21 23

Socioeconomic status
Upper 20 15
Middle 20 15
Lower 10 20

Family history
Present 35 30
Not present 15 20

Mental stress
Present 32 28
Not present 18 22

Physical exercise
Positive 17 15
Negative 33 35
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Table 2: Effect of drugs on symptoms of diabetes
Duration (days) 0th day 15th day 30th day 45th day 60th day 75th day 90th day
Polyphagia

Test group (n=50)
Number of patients 30 24 19 15 11 8 7
Patients improvement 0 6 11 15 19 22 23
Improvement (%) 0 20.00 36.66 50 63.33 73.33 76.66

Standard group (n=50)
Number of patients 23 21 17 13 10 7 5
Patients improvement 0 2 6 10 13 16 18
Improvement (%) 0 8.69 26.08 43.47 56.52 69.56 78.26

χ2 (P) 1.03 (>0.05)
Polydipsia

Test group (n=50)
Number of patients 35 33 27 20 14 11 6
Patients improvement 0 2 8 15 21 24 29
Improvement (%) 0 5.71 22.85 42.85 60.0 68.57 82.85

Standard group (n=50)
Number of patients 40 36 30 22 17 11 6
Patients improvement 0 4 10 18 23 29 34
Improvement (%) 0 10 25 45 57.5 72.50 85

χ2 (P) 0.89 (>0.05)
Polyuria

Test group (n=50)
Number of patients 46 40 35 26 19 11 8
Patients improvement 6 11 20 27 35 38
Improvement (%) 0 13.04 23.91 43.47 58.69 76.08 82.60

Standard group (n=50)
Number of patients 36 31 26 21 15 11 7
Patients improvement 0 5 10 15 21 25 29
Improvement (%) 0 13.88 27.77 41.66 58.33 69.44 80.55

χ2 (P) 7.86 (<0.05)
Nocturia

Test group (n=50)
Number of patients 46 37 29 21 15 9 3
Patients improvement 0 9 17 25 31 37 43
Improvement (%) 0 19.56 36.95 54.34 67.39 80 93.47

Standard group (n=50)
Number of patients 42 37 30 22 15 9 5
Patients improvement 0 5 12 20 27 33 37
Improvement (%) 0 11.90 28.57 47.61 64.28 78.57 88.09

χ2 (P) 11.76 (<0.01)
General weakness

Test group (n=50)
Number of patients 48 44 36 27 15 9 4
Patients improvement 0 4 12 21 33 39 44
Improvement (%) 0 8.44 25 43.75 68.75 81.25 91.66

Standard group (n=50)
Number of patients 36 31 26 21 16 9 5
Patients improvement 0 5 10 15 20 27 31
Improvement (%) 0 13.88 27.77 41.66 55.55 75 86.11

χ2 (P) 3.96 (>0.05)
Weight loss

Test group (n=50)
Number of patients 36 31 25 19 14 9 6

Contd...
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Table 6: Effect of nonpharmacopoeial compound 
formulation and glibenclamide on serum insulin

Serum insulin (µIU/mL), mean±SD
Drugs (n=Sample) Before 

treatment
After 

treatment
t P

Test drug (n=50) 9.34±4.72 12.49±6.95 2.57 0.024
Standard drug (n=50) 10.73±4.34 13.47±6.22 1.77 NS
SD: Standard deviation, NS: Not significant

Table 3: Effect of nonpharmacopoeial compound formulation and glibenclamide on fasting blood sugar
Fasting blood sugar (mg/dL), mean±SD (n=50)

Duration (days) 0th day 30th day 60th day 90th day
NPCF

Mean±SD 161.77±60.15 151.65±47.004 138.38±33.74 129.53±31.68
t; P 3.765; 0.005 4.605; 0.001 4.998; 0.0001

Glibenclamide
Mean±SD 185.09±24.43 182.27±23.55 180.91±22.79 179.27±23.01
t; P 3.35; 0.007 10.79;0.05 4.44; 0.001

SD: Standard deviation, NPCF: Nonpharmacopoeial compound formulation

Table 5: Effect of nonpharmacopoeial compound 
formulation and glibenclamide on glycosylated

HbA1c (%), mean±SD
Drugs (n=Sample) Before 

treatment
After 

treatment
t P

Test drug (n=50) 7.708±1.68 6.88±1.14 5.09 0.0001
Standard drug (n=50) 7.33±0.53 7.11±0.54 2.96 0.0142
HbA1c: Glycosylated hemoglobin, SD: Standard deviation

Table 2: Contd...
Duration (days) 0th day 15th day 30th day 45th day 60th day 75th day 90th day

Patients improvement 0 5 11 17 22 27 30
Improvement (%) 0 13.88 30.55 47.22 61.11 75.00 83.33

Standard group (n=50)
Number of patients 34 30 25 20 14 9 6
Patients improvement 0 4 9 14 20 25 28
Improvement (%) 0 11.76 26.47 41.17 58.82 73.52 82.35

χ2 (P) 0.021 (>0.05)

Table 4: Effect of nonpharmacopoeial compound formulation and glibenclamide on postprandial blood sugar
PP blood sugar (mg/dL), mean±SD (n=50)

Duration (days) 0th day 30th day 60th day 90th day
NPCF

Mean±SD 218.85±75 204.71±66.74 180.65±57.26 166.28±46.45
t; P 2.32; 0.247 5.30; 0.0001 6.26; 0.0001

Glibenclamide
Mean±SD 246.18±45.69 228.63±40.17 221.45±30.67 207.90±32.37
t; P 4.19; 0.0018 3.03; 0.0127 2.94; 0.0147

SD: Standard deviation, NPCF: Nonpharmacopoeial compound formulation, PP: Postprandial

coagulans and bitter gourd decreased blood sugar level 
might be the induction of insulin secretion from β‑cells 
of the islets of Langerhans or its release from the bound 
form.[16,17]

A significant effect on HbA1c was reported in the 
test group  (P  <  0.001). It is also supported by Shukla 
et  al., treatment with aqueous extract of W. coagulans 
significantly decreased HbA1c, i.e.  improvement in 
glycemic status.[18] A significant effect on serum insulin 
was reported in the test drug (P < 0.05). It might be due to 
enhanced secretion of insulin from beta cells of the islets 
of Langerhans as W. coagulan, might be due to enhanced 
secretion of insulin from existing beta cells.[18] Since the 
patients of DM have to use medicines lifelong to keep 
blood sugar under normal range, the drug does not have 
any adverse/side effect. It is privilege of the test drug 
that it is not only free from adverse effects on the renal 
system but also has somewhat nephroprotective effects. It 
was found that NPCF is useful in lowering blood sugar 
in patients of DM type‑II. During the clinical trial, it was 
further observed that it is more beneficial to the untreated 
newly diagnosed cases of DM type‑II. This test drug can 
manage DM type‑II very effectively with good tolerance by 
the patients with a feeling of better well‑being, without any 
adverse effect and can be used safely for longer duration. It 
is proposed to conduct such a study on a larger sample size 
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and for a longer duration of therapy with multidisciplinary 
collaboration to achieve strong validation.

Conclusion
It is to conclude that the test dug can manage DM type‑2 
effectively with good tolerance by the patients with a 
feeling of well‑being, without any apparent adverse 
effect and hence can be used safely even for longer 
duration. It is proposed to conduct such a study on a 
larger sample size and for longer duration of therapy 
with multidisciplinary collaboration to achieve strong 
validation.
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Standard drug (n=50) 88.25±15.64 87.25±15.10 0.81 NS

Total protein (g/dL), mean±SD
Test drug (n=50) 6.50±0.93 6.49±0.86 0.07 NS
Standard drug (n=50) 5.88±0.79 5.74 1.85 NS

Albumin (g/dL), mean±SD
Test drug (n=50) 4.25±0.44 4.34±0.49 1.52 NS
Standard drug (n=50) 4.19±0.46 4.23±0.29 0.39 NS

ALP: Alkaline Phosphatase, LFT: Liver function test, SGPT: Serum glutamic pyruvic transaminase, NS: Not significant, SGOT: Serum 
glutamic oxaloacetic transaminase, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, SD: Standard deviation
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