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Common cold and flu are frequently occurring in humans, if not managed, can cause secondary infections and other 

complications. It may be minimized by boosting immunity, which can be done by Unani Medicine. Objective of this study is 

to evaluate in vitro immunomodulatory and antimicrobial activity and safety of granules of Naque Nazla, a famous Unani 

infusion / decoction. Naque Nazla granules (NNG) were tested for its immunomodulatory activity by lymphocyte 

proliferation assay and macrophage phagocytosis and antimicrobial activity by well diffusion method. LC-MS and GC-MS 

was done for standardization. Acute toxicity study was carried as per OECD guidelines 423, to evaluate safety of granules. 

THP-1 cells study displayed EC50 value of 997.6 µg/mL with a proliferation of 53.95% at 1280 µg/mL. Phagocytosis assay 

displayed 67.85% phagocytosis at 1280 µg/mL, antimicrobial activity was tested against common respiratory tract bacteria 

which showed susceptibility against Klebsiella pneumoniae, Salmonella spp., Staphylococcus aureus, and Streptococcus 

pyogenes. LC-MS and GC-MS fingerprinting data was set in and revealed the presence of many phytochemicals. Acute 

toxicity study displayed the drug safe up to 2000 mg/kg. NNG displayed immunomodulatory and antimicrobial activity in 

in vitro study and was also found safe. 
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Common cold and flu are most frequently occurring 

viral infectious diseases of humans, affecting the 

respiratory tract. Immune deficiency may be a risk 

factor for the disease. The conventional treatment 

primarily involves symptomatic relief from pain and 

fever medications and antimicrobials for prevention 

of secondary bacterial infection usually following the 

primary infection
1
. 

Respiratory viral infections may be asymptomatic 

or can cause lethal infections. Secondary bacterial 

infections can cause otitis media, sinusitis, or 

pneumoniae. This respiratory virus infection can 

impair the defense mechanisms that keep these 

anatomic sites free from infection with bacteria
2
. 

Bacterial co / secondary infection can increase 

morbidity and mortality of influenza infection, 

Streptococcus pneumoniae, Haemophilus influenzae, 

and Staphylococcus aureus are reported as 

the most common causes
3
. According to World 

Health Organization, widespread emergence of 

multidrug‐resistant (MDR) bacterial pathogens is an 

important public health challenge worldwide
4
. 

Infections with MDR pathogen are associated with 

increased mortality, Klebsiella pneumoniae is one of 

the important causes of MDR infections worldwide 

and these strains can even display resistance to last-

line antibiotic such as colistin
5
. Use of antimicrobials 

indiscriminately can result in dissemination of these 

resistant bacteria making the situation worse
6
. 

Robust immune response can protect from these 

conditions. Many natural products and Biological 

Response Modifiers (BRMs) are now popular in 

supplementing immune response. Many medicinal 

plants have long been known for their 

immunomodulatory prospective giving motivation in 

the search for investigating natural resources
7
. Several 

Unani single drugs and formulations can be useful in 

providing robust immunomodulatory response and 

protection from secondary bacterial infections. 

Formulations used in the form of decoction and 

infusion whose availability and specific preparation 

method becomes difficult in certain conditions if 
————— 
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modified into soluble granules, then their usage can 

become easy. Granulation is the process used 

extensively in the pharmaceutical industry
8
. One such 

Unani decoction / infusion formulation Naque Nazla 

(NN) containing Gule Banafsha (Viola odorata L.), 

Unnab (Zizyphus jujuba L.), Sapistan (Cordia latifolia 

Roxb.), Khatmi (Althea officinalis L.), Khubbazi 

(Malva Sylvestris L.), Gaozaban (Borago officinalis 

L.), Aslussoos (Glycyrrhiza glabra L.) was modified 

to granules by Zaigam et. al.
9
 and this modified 

Naque Nazl granules (NNG) was selected for this 

work, owing to immunomodulatory and other 

supportive activity in its ingredients for cold and flu, 

it was utilized for in vitro immunomodulatory, 

antimicrobial and toxicity evaluation with 

standardization test. Cell lines immunomodulatory 

studies such as macrophage phagocytosis are some 

common in vitro immunoassay models and anti-

microbial study was done to check its antimicrobial 

profile particularly in organism pathogenic on 

respiratory tract, beside this acute toxicity study was 

also performed. Standardization of herbal drugs is of 

paramount importance because of many problems 

related to herbal drugs such as mis-identification and 

adulteration. Routine physicochemical studies can be 

employed for standardization but fingerprinting 

profiles like LCMS, GC-MS etc. are employed for 

this work. 
 

Material and Methods  
 

Procurement and preparation of drug  

Prepared granule formulation contains excipient 

viz., maltodextrine powder with formulation extract 

and powder, Starch (soluble), Sodium starch 

glycolate, Aerosil 200 excipients, as per method 

adopted by Zaigham et. al.
9
 was procured from the 

local market of Bengaluru. Ingredients of NN in each 

dose namely, Gule Banafsha, Viola odorata L. (Flower) 

7 g, Unnab, Zizyphus jujuba L. (Fruit) 5 no., Sapistan 

Cordia latifolia Roxb. (Fruit) 7 no., Khatmi Althea 

officinalis L. (Seed) 7 g, Khubbazi Malva sylvestris L. 

(Seed) 7 g, Gaozaban, Borago officinalis L. (Leaf) 5 g, 

Aslussoos Glycyrrhiza glabra L. (Root) 5 g
10

 were 

authenticated by Trans-Disciplinary University (TDU), 

Foundation for revitalization of Local Health Tradition 

(FRLHT), Bengaluru. Voucher specimen of all the drug 

of NN was obtained by submitting in NIUM repository 

museum with No. 76/IA/Res/2020. Granules were 

prepared as per the method developed by Zaigham et. 

al.
9
 All the drugs were cleaned of all foreign matters, 

fine powder of all seven drugs of formulation of 

Naque Nazla (NN) was prepared and sieved by no 

100 #. Starch (Soluble), Sodium starch glycolate 

(SSG), fumed silica (Aerosil 200), Satte pudina 

(Mint), were mixed with dried extract and 

maltodextrin mixture (prepared from NN) with the 

help of mixer jar
9,11

. Previously to prepare the 

infusion NN, all the drugs were soaked in 360 mL of 

boiling water overnight (drug water ratio 1:9)
10

. All 

the drugs were meshed manually & drained with the 

help of dried and cleaned muslin cloth. After that non-

native extract of NN granules were obtained by 

mixing the excipient and drying on water-bath at 50 to 

60°C
12

. Fine powder of ingredients of NN was used as 

filler, and sterilized for one hour at 160°C before 

mixing with the dried extract
11,13

. 

Excipient mixed with dried extract was combined 

with 32 mL distilled water with the help of spray bottle 

then blended in the mixture until damp mass was 

obtained. After the process of wetting of mixture and 

getting the damp mass, it was passed through sieve No. 

16 in the granulator (Cemach granulator, oscillating 

type 8 inch, GMP Model, M/C No 1417) and wet 

granules were collected in stainless steel tray and dried 

in Hot air oven (Labline Model. No. HO 6.7) for 1 h at 

60°C. After cooling it is stored in an airtight jar made 

of glass with a pouch of silica gel in it for evaluation. 

Then in vitro immunomodulation test was performed at 

Skanda Life Sciences Pvt. Ltd Bangalore. 

 
In vitro immunomodulation test 

 

Cytotoxicity studies for THP-1 cell line 

Conventionally, determination of toxic effects of 

unknown compounds by in vitro method has been 

done by staining with a vital dye and counting viable 

cells. Alternate methods can be measurement of 

radioisotope incorporation as a measure of DNA 

synthesis, and counting is done by automated counters 

and also other methods which are based on dyes and 

cellular activity. The MTT or (3-[4, 5- 

dimethylthiazol-2-yl]-2, 5-diphenyl tetrazolium 

bromide) system is a method for measuring the 

activity of living cells via mitochondrial 

dehydrogenases. The MTT method is accurate, simple 

and it also gives reproducible results. MTT is a water 

soluble tetrazolium salt, it yield yellowish solution in 

media or salt solutions. MTT is converted to a water 

insoluble purple formazan due to cleavage of the 

tetrazolium ring through mitochondrial 

dehydrogenase enzymes of metabolically viable cells. 
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This water insoluble formazan can be solubilized  

by using DMSO (dimethyl sulfoxide), acidified 

isopropanol, propanol or ethanol. This purple solution 

can be measured spectrophotometrically. A decrease 

or increase in number of cells results in an associated 

change in the quantity of the formazan formed from 

MTT. This conversion indicates the degree of effects 

caused by the test drug / material. 

The purpose of this SOP is to get concise 

information on cytotoxicity assay by MTT method. 

Materials used are: 1. MTT Powder (the solution 

made is filtered through a 0.2 μm filter and is stored at 

2 - 8°C for frequent use or can be frozen for extended 

periods), 2. CO2 incubator, 3. DMSO, and 4. 

Spectramax I3X. For the cytotoxicity studies, 2 

mg/mL of stocks were prepared using RPMI plain 

media. Serial two-fold dilutions was prepared from 

1280 µg/mL to 10 µg/mL by using RPMI plain media 

for procedure / treatment. 
 

Cell lines and culture medium 

THP-1 cells were obtained from ATCC, stock cells 

were cultured in RPMI supplemented with 10% of 

inactivated FBS (fetal bovine serum), penicillin (100 

IU/mL), streptomycin (100 µg/mL) in humidified 

atmosphere of 5% CO2 at 37°C till confluent. The cell 

was dissociated with the help of cell dissociating 

solution containing 0.2% trypsin, 0.02% EDTA and 

0.05% glucose in PBS. The viability of the cells is 

then checked and is centrifuged. Further, 50,000 cells 

/ well were seeded in a 96 well plate and is incubated 

for 24 h at 37°C, 5% CO2 incubator. Source of 

reagents: RPMI, FBS, Pen., Strep., Trypsin was 

procured from Invitrogen. 

The monolayer cell culture was trypsinized and the 

cell count was adjusted to 1.0 x 10
5
 cells/mL using 

respective media, containing 10% FBS. To each well 

of 96 well microliter plate, 100 µL diluted cell 

suspension (50,000 cells / well) was then added. Then 

after 24 h, when a partial monolayer was formed, the 

supernatant was then flicked off, monolayer was then 

washed, once with medium and then 100 µL of 

different test concentrations of the test drugs were 

added on to partial monolayer in microtiter plates. 

The plates were then incubated at 37°C for 24 h in 5% 

CO2 atmosphere. After incubation, the test solutions 

in the wells were discarded and then 100 µL of MTT 

(5 mg/10 mL of MTT in PBS) was added to each 

well. The plates were then incubated for 4 h. at 37°C 

in 5% CO2 atmosphere. The supernatant was then 

removed and 100 µL of DMSO was added and the 

plates were gently shaken to solubilize the formed 

formazan. The absorbance was then measured at a 

wavelength of 590 nm, using a microplate reader. The 

percentage growth proliferation was calculated using 

the formula mentioned below and concentration of 

test drug needed for proliferating cell growth by 50% 

(EC50) values was generated from the dose-response 

curves for each cell line. Calculation was done using 

the following formula: 

 

Inhibition % proliferation = [(OD of sample/OD of 

Control) x 100]-100 

 
Statistical evaluation 

The EC50 (half-maximal proliferative 

concentration) value was evaluated which is a measure 

for the effectiveness of a compound / test drug in 

proliferating biological or biochemical function. This 

quantitative measure indicates, how much, particular 

drug or substance / proliferator is needed to proliferate 

a given biological process or component of a process:  

i. e., anenzyme, cell receptor, cell, or microorganism by 

half. EC50 of a test drug can be determined by adose-

response curve and examining the effect of different 

concentrations of antagonist on reversing agonist 

activity. EC50 values can be calculated for a given 

antagonist by determining the concentration needed to 

proliferate half of the maximum biological response of 

the agonist. EC50 values for cytotoxicity tests were 

derived from a nonlinear regression analysis / curve fit, 

based on sigmoid dose-response curve (variable) and is 

computed by Graph Pad Prism version 6, San Diego, 

CA, USA software. Nonlinear regression applied to it, 

is a form of regression analysis in which observational 

data are modelled by a function which is a non-linear 

combination of the model parameters and depends on 

one or more independent variables. The data was fitted 

by a method of successive approximations
14,15

.
 

 
In vitro phagocytosis assay of macrophages using Murine 

macrophages model 

Macrophages are quiescent cells and are activated 

when they are stimulated. Different forms of agents 

such as antimetabolites, antibiotics and cytokines may 

exert an immunomodulating action which is 

expressed in the augmentation and / or inhibition of 

diverse immune responses. This assay is performed to 

determine whether a compound or a natural product 

(drug) can increase in the rate of phagocytotic uptake 

by macrophages. Macrophages / neutrophils play a 

main role in phagocytosis of microorganisms and for 

http://en.wikipedia.org/wiki/Enzyme
http://en.wikipedia.org/wiki/Cell_receptor
http://en.wikipedia.org/wiki/Microorganism
http://en.wikipedia.org/wiki/Dose-response_relationship
http://en.wikipedia.org/wiki/Dose-response_relationship
http://en.wikipedia.org/wiki/Regression_analysis
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other foreign entities that enter the body. A drug that 

can increase the phagocytic capacity of these cells can 

be termed a potent immunostimulatory. These 

experiments require macrophage cell line, treatment 

with test/ samples followed by incubation with yeast. 

The phagocytosis is measured at a pre-determined 

time point using the fluorescent reader. The efficacy 

of the compound as an immune stimulant is 

determined by comparison of the phagocytotic index 

with the drug untreated macrophage set
16,17

. 

The term phagocytosis means phage: engulfment 

and cytosis: cell process. Phagocytosis is the cellular 

process of engulfing solid particles by the cell 

membrane to form an internal phagosome (food 

vacuole). The phagosome is then delivered to the 

lysosome, which is an organelle involved in the 

breakdown of cellular components, lysosome then 

fuses with the phagosome. The contents then 

subsequently degraded and released extracellularly 

via exocytosis, or either intracellularly to undergo 

further processing. Phagocytosis is also involved in 

the acquisition of nutrients for some cells, in the 

immune system it is a main mechanism used to 

remove cell debris and pathogens. Bacteria, dead 

tissue cells, and also small mineral particles may be 

phagocytosed. The measurement of phagocytic 

activity of the immune cells indicates the strength of 

innate immune system in the host. 

Principle of the phagocytosis assay is simple, 

briefly antigenic cells (yeast in this study) are 

incubated with the macrophages. The cells were 

stained with acridine orange, phagocytic cells are 

scored with the help of microscope. Reagent used are 

Potato dextrose broth (PDB), DMEM (Dulbecco's 

Modified Eagle Medium) without phenol red, 3.7% 

formaldehyde, acridine orange. 

Protocol for preparation of yeast cells: 1. Yeast 

cells were cultured in PDB and cell count was 

adjusted to 108 cells/mL and heat inactivated for 45 

min at 50°C., 2. Cells were centrifuged and the pellet 

was resuspended in DMEM and yeast cells of density 

108 cells / dish was inoculated. 

Phagocytosis assay: Cell lines and culture medium 

used- RAW264.7 cells line (macrophage cell line) 

was procured from ATCC, stock cells were cultured 

in DMEM supplemented with 10% inactivated FBS 

(Fetal Bovine Serum), penicillin (100 IU/mL) in a 

humidified atmosphere of 5% CO2 at 37°C until 

confluent. The cells were dissociated using cell 

scraper at 80% confluence. The viability of the cells 

was checked and centrifuged. The cells were then 

counted and seeded at appropriate density. 

Procedure of test: The cells were aspirated from the 
culture flask and then centrifuged at 1000 rpm for 5 

min. The cell pellet was then re-suspended in 1 mL of 
DMEM, complete media and cell count was then 

adjusted using hemocytometer at a density of 1x106 
cells/mL. To each P 35 dish, 1 mL of cell suspension 

containing 1X106 cells was added. After 24 h for 
determining the effect of samples on phagocytic 

activity, RAW264.7 cells were treated with various 
concentrations of test samples at 37°C in 5% CO2 

atmosphere. Post incubation, the cells were inoculated 
with heat inactivated yeast cells at a density of 108 

cells / dish and the cells were further incubated for 
additional 4 h to assess the phagocytic activity. After 

incubation, test solutions were removed and the cell 
monolayer was gently washed with 1X PBS. The cells 

were then fixed with 3.7% formaldehyde for 2 min 

and phagocytic cells were stained using Acridine 
Orange stain (10 µg/mL), and scored by observing the 

cells under inverted UV microscope
18-20

. 
 

Antimicrobial activity study of NNG 

In vitro antimicrobial activity was performed for 

the modified formulation. The samples of NNG were 

assessed for their MIC property against selected 

organisms involving the respiratory tract 

To study the antimicrobial efficacy of the NNG 
sample on Staphylococcus aureus, Streptococcus 

pyogenes, Mycoplasma pneumoniae, Klebsiella 
pneumoniae and Salmonella spp., the bacterial 

samples were preserved at Dextrose Technologies 
Pvt. Ltd. Bacterial samples were sub-cultured on 

Luria-Bertani broth 24 h before the study. Test 
samples were dissolved in distilled water and a 

concentration of 20, 30, 40 and 50 mg were used for 
the study. The antimicrobial efficacy of the test 

sample was tested by the well -diffusion method. 
Wells of 6 mm diameter were punched on specific 

agar media. About 200 μL of 24 h old broth culture 

was spread onto the agar plates. The wells were then 
loaded with varying concentrations of the test 

samples. Erythromycin was used as a positive control 
(20 mg and 50 mg). Bacterial plates were incubated at 

37°C for 24 h. The diameter of the zone of inhibition 
for extract was also measured. 

MIC: 2 mL of LB broth was added to all tubes and 

100 µL of 24 h culture (1x10
7
 CFU/mL) was 

inoculated. Samples of varying concentration (20 

mg/mL – 50 mg/mL) were taken and added to the 



AHMAD et al.: IN VITRO & SAFETY EVALUATION OF NAQUE NAZLA GRANULES 

 

 

413 

tubes and incubated at room temperature for 24 h. OD 

was measured at 600 nm
21,22

. 
 

Acute toxicity study 

Acute toxicity study was carried out as per OECD 

Guidelines (423) at animal house of National Institute 

of Unani Medicine. Essential ethical approval (IAEC- 

NIUM) was taken before the study with No. 

IAEC/6/16/1A/6. 18 young adult, nulliparous and 

non-pregnant female Wistar rats weighing 150-200 g, 

8-12 week old were procured for the study. Each 

animal was planned to inoculated with initial limit 

dose of 2000 mg/kg. For toxicity study, animals were 

selected randomly, for acclimatization with the 

environment and kept in their cages for 7 days prior to 

dosing to. The animals were made to fast for 18 h but 

water was withheld only for 4 h. After fasting, the 

animals were weighed and the test drugs (NN granules) 

in the form of suspension were administered 2000 

mg/kg as a single dose to group of six animals by oral 

route for a group of six animals. After administration of 

test drug food was withheld further for 4 h
23

. 
 

Observations 

After the period of acclimatization and quarantine 

before giving the dose, physical and general 

behavioural examinations of animals were done to 

rule out infection for first 4 h. The animals were also 

observed individually for toxic sign specially onset of 

any toxic behaviour, changes of skin, fur, eyes and 

also respiratory & circulatory, and attention were also 

directed to observations for salivation, tremors, 

convulsions, lethargy, diarrhoea, sleep and coma. Up 

to 24 - h toxic behaviour and number of mortalities 

was recorded up to 14 days, as no mortality was 

noted, weights of the animal and food intake was 

recorded weekly once. General behaviour of animals, 

skin pigmentation, skin colour, palpable mass, body 

hair loss, tremor, convulsions & motility, were 

observed for 14 days. 
 

Gas chromatography-mass spectroscopy (GCMS) 

GCMS is a hyphenated system which is a very 

compatible technique and the most commonly used 

for the identification of unknown organic compounds 

in a complex mixture which can be determined by 

interpretation and also by matching the spectra with 

reference spectra (NIST). In this work fingerprinting 

data is generated with unknown peak detail. 

The GC-MS test was performed by using Simadzu 

QP2010 Ultra Model and software Turbomassver 5.5. 

The fused silica column was packed with Elite - 5 

MS. The temperature of oven in it was set up from 

50°C with an increase of 8°C / min to 220°C for 5 

min and 7°C / min to 280°C for 15 min. Helium gas 

(99.999%) was used as a carrier gas at constant flow 

rate of 1 mL / min. An aliquot of 10 μL of sample was 

injected into the column with the injector at 280°C of 

the split ratio of 10:1. The ionizing energy of 70eV 

was used and the electron ionization was involved. 

The mass range is 40-600 amu. The inlet line 

temperature was 200°C and source temperature was 

150°C. Total GC running time was 60 min. 
 

Liquid chromatography–mass spectrometry (LC-MS) 

Instrument Details: HPLC- Shimadzu; Column- 

Phenomenox, Luna C18, 4.6*100 mm, 5 µm; Mobile 

phase - Acetonitrile: 0.1% formic acid in H20, 

60:40v/v Flow rate: 0.5 mL/min; Column temperature 

- 35°C,  Detector - UV 254 nm, Mass spectrometer - 

TSQ Quantum Access MAX Triple Quadruples LC-

MS; Mass spectrometer parameters: curtain gas 10, 

gas-1 20 and gas-2 0, needle voltage 5000 V, and de 

clustering potential 100 V.; Mode - Positive ion and 

negative ion mode with precursor ion mass scan from 

50-1050 Daltons. 

 

Results 

Immunomodulatory test, Proliferation / Cytotoxicity 

studies for THP-1 cell line is depicted in Table 1, 

Figure 1. Test sample (NNG) displayed an EC50 

value of 997.6 µg/mL in THP-1 cells with a 

proliferation of 53.95% at 1280 µg/mL. In-vitro 

phagocytosis assay of macrophages is depicted in 

Table 2, and Figure 2. Raw 264.7 cells were treated 

with various samples for macrophage activation and 

were inoculated with heat inactivated yeast cells. The 

results suggest that the cells treated with test sample 

1280 µg/mL have shown phagocytic activity of 

67.85% whereas, the cells treated with 640 µg/mL 

showed 54.65% activity. Hence, it could be concluded 
 

Table 1 — Immunomodulatory test, proliferation / cytotoxicity 

studies for THP-1 cell line 

Compound (Conc.  
µg/mL) 

OD at  
590 nm 

% Proliferation EC50 
µg/mL 

Control 0 0.724 0.00  

Sample 10 0.740 2.27  

 20 0.754 4.20  

 40 0.766 5.91  

 80 0.797 10.14 997.6 

 160 0.881 21.77  

 320 0.906 25.21  

 640 0.961 32.81  
 1280 1.114 53.95  
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that the test sample (NNG) displayed significant 

phagocytic activity. 

Antimicrobial activity studies such as MIC and 

diameter of zone of inhibition is depicted in Table 3, 

Table 4 and Figure 3. 50 mg concentration of the 

extract is found to be effective against Klebsiella 

pneumoniae, Salmonella spp., Staphylococcus aureus, 

and Streptococcus pyogenes. The extract is found to 

be not effective against Mycoplasma pneumoniae. 

MIC for K. pneumoniae is 35 mg/mL, for M. 

pneumoniae is 0 (No activity), MIC for S. Typhi is 25 

mg/mL, for S. aureus is 25 mg/mL, for S. pyogenes is 

35 mg/mL 

In acute toxicity study, no death and abnormal 

signs was observed in any of the test animal 

administered with NN granules suspended in 1 mL of 

distilled water. Body weight of animals on 0, 8th, and 

15th was found to be 155±5.23, 160±6.34 and 

165±7.98 g. Statically non-significant effect was 

observed for food intake, hair loss, skin pigmentation, 

color change, palpable mass and Keratosis. Motility 

did not alter in any animal, nor convulsion and tremor 

occurred in any animal. 

GCMS result of NNG: Detected peaks, Retention 

time, Area, Height and Area % are depicted in  

Table 5. LCMS analysis of NNG: LCMS extracted 

ion chromatogram in positive and negative mode of 

crude extraction are depicted in Figure 4. In fraction 

test sample (NNG), the positive mode mass spectrums 

of compounds showed abundant (M+ H)
+1

 104,155, 

381 Da, The negative mode mass spectrums of 

compounds show abundant (M-H)
-1

 mass of 366, 430, 

528 Da. Details of LCMS chromatogram is depicted 

in Figure 4, Table 6. 

 

Discussion 

The common cold and flu are one of the most 

commonly occurring medical conditions all over the 

world caused due to viral infection. Another 

important aspect of such infection is chances of 

secondary bacterial infection. Though most viral 

infections are self-limiting, control of associated  
 

 

Table 2 —In-vitro phagocytosis assay of macrophages for NNG 

Samples Concentration 
(µg/mL) 

Total no. of yeast cells  
(Mean of 10 fields) 

No. of Phagocytes  
(Mean of 10 fields) 

SEM for 24 h % of Phagocytes 

Control 0 0 0.00 0.00 0.00 

Control+Yeast 0 178 63 1.01 91.57 

Sample 640 161 88 0.79 54.65 

Sample 1280 168 114 0.85 67.85 
 

Table 3 — Zone of inhibition 

Concentration  

(mg/mL) 

Diameter of zone of inhibition in mm 

K. pneumoniae M. pneumoinia S. typhy S. aureus S. pyogenes 

20 0 0 11 0 0 

30 0 0 18 16 0 

40 16 0 25 18 10 

50 20 0 29 26 22 

Positive control  

Erythromycin 20 

20 20 40 25 45 

Positive control  
Erythromycin 50 

30 26 55 28 50 

 

 

 
 

Fig. 1 — MTT Assay of NNG 
 

 
 

Fig. 2 —In vitro phagocytosis assay of macrophages (NNG) 
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medical conditions and prevention of secondary 

infections is important. The treatment in conventional 

medicine is mainly focused on relieving the 

associated symptom. Since conventional approach are 

target orientated and relieve the associated symptoms. 

There is no concept of immunomodulation with other 

associated beneficial action. Unani medicine has 

different approach towards treatment of diseases 

including viral infection by its holistic approach. It 

uses drugs which have overall effects on the body, 

such as correction of the temperament of the body 

which has been deranged, stop flowing of morbid 

 

 
 

Fig. 3 — Antimicrobial effect shown by the test sample (NNG) in various concentrations 
 

Table 4 —Minimal inhibitory concentration (MIC) 

Concentration  

(mg/mL) 

Minimal inhibitory concentration (MIC) OD600 nm 

K. pneumoniae M. pneumoiniae S. typhy S. aureus S. pyogenes 

20 0.126 0.398 0.011 0.045 0.634 

25 0.112 0.411 0.000 0.000 0.452 

30 0.098 0.387 0.000 0.000 0.089 

35 0.000 0.399 0.000 0.000 0.000 

40 0.000 0.387 0.000 0.000 0.000 

45 0.000 0.393 0.000 0.000 0.000 

50 0.000 0.393 0.000 0.000 0.000 

Positive control  

(Organism) 

0.967 0.432 0.665 0.972 0.945 

Positive control 0.014 0.010 0.024 0.005 0.002 

20 mg/mL 

(Erythromycin) 

     

Negative control.  

(media) 

0. 000 0. 000 0. 000 0. 000 0. 000 

 



INDIAN J TRADIT KNOW, MAY 2024 

 

 

416 

matters, modify the consistency of morbid matters, 

minimizing complications boosting the immunity 

perspective of suitable diet, fomentation, steam 

inhalation with drugs etc. Most Unani physician 

favour use of single drugs but practically most 

medical conditions require a combination of drugs. 

The Nazla / Zukaam (Common cold / coryza and flu) 

is a condition in which combinations of drugs are 

required to alleviate associated symptoms, therefore is 

to be formulated in such a way that it could address 

all the necessities with immunomodulation. 

NN is one such formulation which is a combination 

of 7 drugs possessing different actions. In vitro test 

was applied for testing immunomodulatory activity on 

the NN granules (NNG) formulation modified by 

Zaigham et. al.
9
 from decoction / infusion. In terms of 

EC50 value of 997.6 µgm/mL THP-1 cells with the 

proliferation of macrophage by 53.95% at 1280 

µgm/mL, this test showed that the NN Granules can 

be effective as an immunomodulator. The 

immunomodulatory effect of the granules displayed 

67.85% phagocytosis (Table 1, Table 2; (Fig. 1 & 

Fig. 2). A strong immune system helps in prompt 

neutralization and elimination of pathogenic micro-

organism such as viruses and bacteria, and many 

kinds of toxic products form in the body due to them. 

Modulation of immune response by herbal / 

traditional formulations can provide a substitute / 

adjuvent for anti-viral and anti-microbial drugs. 

Several herbal drugs indicated in traditional medicine 

including Unani medicine possess immunomodulatory 

properties; they can produce both, specific and 

nonspecific immune responses. As new challenges 

faced by the humanity like recently prevailed SARS-

CoV-2 virus (Covid-19), it is important that people 

 

 
 

Fig. 4 —LCMS extracted ion chromatogram in positive mode and negative mode 
 
 

Table 5 — GC-MS analysis of NNG 

Retention time Area Height Area % 

6.225 817145 34673900 94.3 

13.948 27072 668700 3.1 

15.013 2735 137690 0.3 

16.184 6430 255592 0.7 

16.329 4171 244027 0.5 

17.399 4969 246369 0.6 

18.465 1069 47750 0.1 
19.100 3189 133176 0.4 
 

Table 6 — Summary results of MS analysis of Sample 

Mode Mass Spectrum 

Retention Time (min) Abundant mass recorded 

(M + H)+1 

Positive 0.137-0.452 104,155, 381, 

 Retention Time (min) Abundant mass recorded 

(M - H)-1 
Negative 0.142-0.457 366,430,528 
 



AHMAD et al.: IN VITRO & SAFETY EVALUATION OF NAQUE NAZLA GRANULES 

 

 

417 

should have strong immune system to fight against 

such infections and stay safe from the complications. 

The review of literature on reported 

immunomodulatory activity with other activity in 

drugs used in formulation support the activity of the 

NNG formulation, Cordia latifolia is reported to be 

active as an immunomodulator against cell-mediated 

immune response
24

. Hydroalcoholic extract of Z. 

jujuba is also reported to be anti-inflammatory and 

immunomodulator
25,26

. Similarly, A. officinalis is 

reported to be antitussive, demulcent, soothing and 

several works reported its immunomodulatory 

activity
27-29

. Borago officinalis is reported to be 

immunomodulator
30

. Glycyrrhiza glabra and its type 

have also shown effect as immunostimulatory and 

immunomodulatory
31,32

 as well as reported to be anti-

tussive and expectorant
33,34

. 

Unani physicians have developed many 

formulations keeping in view its multidimensional 

activities. In common cold / flu there are chances of 

secondary bacterial infections and as per the classical 

claim, this formulation can prevent secondary 

infection. Activity against common pathogenic 

microbes on respiratory system was studied in this 

work, keeping in view the hypothesis of antimicrobial 

activity of the drugs in NNG. It was tested by micro-

titre plate method (96 well) against 5 common bacteria.  

Interestingly, the test drug was found active against all 

the tested bacteria except M. pneumoniae. (Table 4, 

Table 3 & Fig. 3) The review of reported antimicrobial 

and other pharmacological activity of drug used in the 

study further justify the activity in formulation, Viola 

odorata and Cordia latifolia leaf extract are reported 

for its antibacterial activity against S. aureus, 

Pseudomonas aeruginosa, E. coli etc.
35-37,38

. 

Antimicrobial activity is also reported in Althea 

officinalis, Borago officinalis
39,40

. Glycyrrhiza glabra is 

reported as antimicrobial and antifungal
41,42

. Bnasal et. 

al.
43

 studied antimicrobial and antioxidant activities on 

the lozenges prepared from decoction / Joshanda of 

same ingredients present in NN, and checked this 

aqueous extract (Joshanda) for antibacterial activities 

against two organism and found susceptible against 

Staphylococcus aureus whereas no zone of inhibition 

was observed for Pseudomonas aeruginosa
43

 but in this 

work NNG displayed activity against Klebsiella 

pneumoniae, Salmonella spp., Staphylococcus aureus, 

and Streptococcus pyogenes but observed no effect 

against Mycoplasma pneumoniae in respect of zone of 

inhibition (Table 3, Table 4 & Fig. 3). 

Whenever an already existing dosage form is 

converted into a new dosage form, as a rule, its safety 

profile becomes necessary, in acute toxicity study of 

NNG no death and abnormal signs were observed in 

any animal fed with NNG which clearly indicates the 

safety of modified formulation in the animal study. 

Chromatography study of NNG which contains seven 

drugs displayed many peaks in GCMC and LCMS, 

fingerprinting data for the NNG formulation was also 

set in (Table 5, Table 6 & Fig. 4). These data may 

help in identification of the modified formulation. 

LC-MS is selected because it is more specific and 

sensitive than standard HPLC, and GCMS is done to 

evaluate the volatile organic content if any in NNG
44

. 

Further detailed chromatography studies with both 

qualitative and quantitative estimation of constituent 

is needed for this modified data however HPTL and 

HPLC data with quantitative estimation of 

Glycerhizzin was developed by Zaigham et al.
9
. 

Based on the above findings, it can be concluded 

that NN can be effective against common cold and 

coryza, and apart from symptomatic relieving activity, 

it also possesses antimicrobial activity and 

immunomodulatory activity; these findings are in 

confirmation with Unani claims as well as reported 

pharmacological activities as antimicrobial and 

immunomodulator. THP-1, a human leukemia 

monocytic cell line, has become a common model to 

estimate modulation of monocyte and macrophage 

activities. THP-1 response can hint to potential 

responses that might occur ex vivo or in vivo
45

. 

Similarly, phagocytosis assay is a tool in characterizing 

the magnitude of monocytic cell activation
46

, However, 

more detailed and sophisticated studies especially 

toxicity studies, antimicrobial, in vivo 

immunomodulatory and clinical studies are needed to 

strengthen the claim. Further study is also needed to 

conduct a comparative study of NN as well as its 

converted dosage form NNG to prove the superiority of 

drug because in Unani medicine all dosage form has 

been designed based on extensive observations. Any 

change in the existing dosage form shall not be allowed 

only for innovation unless the converted form is proved 

to be more effective than existing dosage form, which 

should be based on optimization rather than simply  

on innovation. 

 

Conclusion 

From the findings of the study, it can be concluded 

that NNG displayed immunomodulatory and 
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antimicrobial activities in in-vitro study and NNG is 

safe as per acute toxicity study in animal model up to 

2000 mg/kg. GCMS and LCMS data was also set in. 

Further sophisticated study using various other 

immunomodulatory parameters and effect of test drug 

on interferons levels can also be done for further 

validation of NNG. 
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