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Introduction

Incidences of bronchial asthma are mounting. There are multiple 
risk factors that have been found to be associated with asthma,1–5 
and the role of metabolism in asthma is known to be complex. 
However, the correlation between metabolism and asthma treat-
ment is less clearly described in the literature. A few studies have 
shown high basal metabolic rate (BMR), or metabolism, in asth-

matic patients, while others have found that obesity and asthma are 
associated with each other.6,7

Seasonal variations in asthma and BMR have also been re-
ported. Some studies have depicted a higher incidence of asthma 
during cold weather,8–11 while others have suggested a higher inci-
dence in summer and humid environment.12,13 According to Ayur-
veda, the BMR/metabolism of each cell/systemic changes across 
different seasons; during winter, the BMR increases and the body 
preserves heat,14–16 on the contrary, during summer, the BMR de-
creases and the body releases heat.14,17,18 Various kitchen spices, 
such as cloves,19,20 have been associated with an increase in BMR, 
while substances like rose petal jam have been found to be associ-
ated with decrease in BMR.21,22

To assess whether seasonal changes in asthma and metabolism 
are interrelated in this study, various substances that affect me-
tabolism were administered. Therefore, the study was planned to 
see the effect of kitchen spices/rose petal jam on bronchial asthma 
treatment.
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Background and objectives: The role of metabolism (basal metabolic rate (BMR)) in asthma remains dubious. 
Seasonal variations are reported in both BMR and asthma, with the former increasing in winter and decreasing 
in summer. Correlation between metabolism and asthma treatment is not obvious in the literature; therefore, it 
was planned to assess role of substances which alter metabolism in managing asthma.

Methods: This was a randomized double-blind active control trial, in which 400 confirmed asthma cases were 
divided into two groups (group 1 (control) and group 2 (study)), with group 2 further subdivided into two (sub-
groups 2A and 2B). The study period was from January to December 2016. During attack, group 2A was given 
kitchen spices (cloves, bay leaf, black pepper; substance A) and 2B was given cool substances (rose petal jam; sub-
stance B). The control group was given inhaled levosalbutamol. Symptoms and peak expiratory flow rate (PEFR) 
were recorded. Improvement was suggested by reduction in symptoms and improvement in PEFR. Review of 
symptoms was done at 24 and 72 h and of PEFR at 72 h after the therapy. Statistical significance of differences 
between group 1 and 2A and 2B was calculated by the chi-square test by using SPSS 20 software.

Results: Exacerbations were found in February (season: winter), March (spring), August (rainy) and October (au-
tumn). In February and March, the response was significant with substance A (p < 0.001), but substance B had 
poor response. In August and October, the response was significant with substance B (p < 0.001), and substance 
A had insignificant response.

Conclusions: Substances which increase BMR are helpful in winters and high metabolic state of the body, and 
conversely. Change in metabolism possibly effects heat and water losing/preserving effect of the body, including 
related to the respiratory tract (thermoregulation), and lessens inflammation in the respiratory tract.
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Methods

Study design

This study was a randomized double-blind, interventional, parallel 
group, active control trial (CTRI/2016/12/007589), and was con-
ducted in the Department of Internal Medicine and the Department 
of Yoga and Ayurveda. Patients came from the city and nearby vil-
lages encompassing an area of 20–25 kilometers and representing 
a population of 2,000,000.

Case selection, study period and study methods

Arbitrarily, a sample of 400 confirmed cases of bronchial asthma 
regularly attending to the hospital and presenting mild asthma 
symptoms during that prior 2 years were selected for the study. 
Informed written consent was obtained from each participant 
upon study enrollment and approval of the institutional ethical 
committee was awarded. Initial diagnosis was based on FEV1, 
forced expiratory volume in one second; of <80% and revers-
ibility (increase in FEV1 >12% after 20 m of two levosalbutamol 
puffs).

Patients having a history of thyroid disorders, smoking, is-
chemic heart disease, hypertension, diabetes, requirement for 
oxygen therapy, moderate to severe symptoms of asthma, chron-
ic respiratory infections, anemia and/or working in industries 
were excluded. The included cases were randomly divided into 
2 groups, with group 1 (n = 200) representing the controls and 
group 2 representing the interventional group (n = 200). Group 2 
was then subdivided randomly into group 2A (n = 100) and group 
2B (n = 100).

The age range of the selected cases was 15–45 years-old, and 
the study population included both males and females. The pa-
tients were studied from January 2016 to December 2016. The 
symptoms and PEFR, Peak Expiratory Flow Rate) were recorded 
by a specific technician in the hospital and checked by a consult-
ant on that same day. The following parameters were considered 
in each case (monthly): symptoms and PEFR; exposure history to 
any aeroallergen (pollens or flowers) or festival allergen (smoke, 
paint); occupational exposure; history or presence of viral respir-
atory infections; and, exposure to various environmental condi-
tions.

A record of environmental factors (air temperature, humidity, 
air velocity, presence of any dust storm) throughout the 12-month 
period was obtained from the meteorological department. A record 
of viral and bacterial respiratory infections, and epidemics was 
obtained from the Chief Medical Health Officer’s office and the 
hospital record.

Symptom scoring

A normalized pattern was used. Four symptoms were included: 
cough; breathlessness; wheezing; and, chest heaviness. Each 
symptom was counted as one. For the attack, a symptom score of 
>2 with reduction in PEFR 15–20% was considered as an ‘attack’. 
The attack rate was calculated monthly by taking the number of 
attacks each month and dividing by the total number of cases.

Intervention

The intervention was given during the high attack rate period, when 
>50% of subjects had an attack. Group 2A was given substance A, 
which produces warmth inside the body (hot substances) and con-
sisted of a mixed powder of kitchen spices, specifically two cloves 
(Syzgium aromaticum), 1 tejpatta leaf (Indian bay leaves) and 2 
black pepper corns (Piper nigrum), given twice daily. Group 2B 
was given substance B, which produces coolness inside the body 
(cool substances) and consisted of 1 Tablespoon of gulkand (sweet 
preserve of rose petals, known as petal jam) and 2 teaspoons of 
syrup of Brahmi (Bacopa monnieri) in a glass of water mixed with 
10 g of Mishri (crystallized sugar lump), given twice daily. Com-
parison was done between each subgroup and the control group, 
which was given inhaled levosalbutamol (50 mcg by two puffs 
thrice daily) at the time of attack. The process was repeated during 
each attack throughout the 12-month study period. The cases were 
strictly monitored over a course of 72 h to detect any worsening 
of symptoms.

Outcome measurement

Review of the symptoms of asthma cough, wheezing, chest heavi-
ness and breathlessness at 24 and 72 h and of PEFR at 72 h after 
the therapy, and comparisons with the control group were done at 
the same time.

Statistical analysis

The collected data were entered in a Microsoft Excel sheet. Statis-
tical analysis was carried out by using SPSS 20.0 statistical soft-
ware. The appropriate test of significance was applied (chi-square 
test).

Results

The baseline features of group 1 and subgroups 2A and 2B were 

Table 1.  General examination

Group Age in years, mean Sex BMI in kg/m2, mean Pulse rate, mean Respiratory rate, mean

Group 1, n = 200 37 Male (45%)
Female (55%)

23.1 80 14

Subgroup 2A, n = 100 39 Male (48%)
Female (52%)

22.8 82 14

Subgroup 2B, n = 100 38 Male (49%)
Female (51%)

22.9 78 15

p-value >0.05 >0.05 >0.05 >0.05 >0.05
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comparable (Table 1). There were various allergens during the 
different months (Table 2). The maximum asthma exacerbations 
occurred in February, March, August and October (Table 3). Ir-
respective of allergens during February and March, a significant 
response (both of symptoms and PEFR) to the intervention was 
found for subgroup 2A compared to group 1 (p < 0.001). During 
August and October, a significant response (both of symptoms and 
PEFR) to the intervention was found for subgroup 2B compared to 
group 1 (p < 0.001) (Tables 4 and 5; Fig. 1).

Discussion

Worldwide, incidence of asthma is on the rise. The role of metabo-
lism in asthma remains unclear. A few studies have shown high 
BMR (metabolism) in asthma patients. Seasonal variations in asth-
ma and BMR are also reported. Still, a clear relationship between 
asthma and metabolism remains to be established. Therefore, this 
study was planned to observe seasonal variations of asthma and the 
effect of various substances affecting metabolism on the clinical 
profile of asthma.

As already detailed in the Methods section, the study was done 
in a medical institute, with 400 confirmed cases of asthma, and 
lasted from January 2016 to December 2016. The cases were 
randomly divided into two groups, including group 1 (control, n 
= 200) and group 2 (study). The group 2 was further subdivided 
into group 2A (n = 100) and group 2B (n = 100). Throughout the 
12-month study period, the symptoms and PEFR were recorded. 
Allergen exposure history was also recorded. Attack/exacerbation 
was considered by an increase in the symptoms and a reduction 
in PEFR. The intervention was given during the high attack rate 
period, when >50% subjects had an attack, and consisted of giving 
substance A to group 2A (mixed powder of kitchen spices) and 
substance B to group 2B (combination of substances like gulkand 
or preserve of rose petals, known as petal jam). Substance A is 
a mixture which increases BMR (hot substances).10,11 Substance 
B is a combination of substances which reduce BMR (cool sub-
stances).12 Results in subgroups 2A and 2B were compared at 24 
and 72 h for symptoms and PEFR with group 1, which had been 
given inhaled levosalbutamol.

As already detailed in the Results section, in the present study, 
four periods of high attack rate were found, one in February (win-
ter), the second in March (spring), the third in August (rainy sea-
son), and the fourth in October (onset of winter or autumn). During 

the rest of the year, there was not much increase in attack rate. 
The attack rate was insignificant during peak summer (May and 
June) and peak winter (December and January). During February 
and March, a significant response (both symptoms and PEFR) to 
the intervention was found for group 2A compared to group 1. In 
August and October, a significant response (both symptoms and 
PEFR) to the intervention was found for group 2B as compared 
to group 1.

Thus, during winter and spring months, the response was better 
with substances that increase metabolic rate and produce warmth 
inside the body (such as substance A), similar to findings in other 
studies,12,13 and during summer and autumn, the response was bet-
ter with substances that reduce metabolic rate and give a cooling 
effect to the body (such as substance B).14,15

On the contrary, during the winter months and spring, the re-
sponse to substance B was poor; however, this was found to be ef-
fective during the rainy season and autumn. Similarly, substance A 
was ineffective during the rainy season and autumn, but was found 
to be effective during winter and spring. Environmental tempera-
ture is low during the winter and spring and high during the rainy 
season and autumn. The metabolic rate is high in low environmen-
tal temperature and low in high environmental temperature (Fig. 
2). This suggests that response to a particular substance (A or B) 
is season- or body metabolism-dependent and not a direct effect 
nor immunity-dependent. It, therefore, indicates a possible role of 
metabolism in management of asthma. It also suggests that me-
tabolism in spring continues to be that of winter metabolism, and 
in autumn continues to follow summer metabolism.

BMR is the minimum cellular activity required for survival in 
a particular season. For an individual, the BMR primarily depends 
on height, weight, age and sex, but it changes with season. BMR 
increases in cold temperature and decreases in summer (i.e. basal 
activity of each cell necessary for its survival changes according 
to season).14–16 This is also depicted in Ayurveda.23,24 As shown in 
Figure 2, the hypothalamus senses environmental temperature and 
sets BMR/metabolism accordingly.25 Metabolism of the body sets 
a particular temperature/ season after exposure over a period of 
time, and not instantly.

The high attack rate in our study was attributed to different al-
lergens in different months. Besides other factors in February (66% 
viral infections) and August (74% viral infections), the maximum 
contribution was accounted for by viral infections; in March and 
October, despite exposure to coloring agents, smoke and crackers 
(30–35% contribution), the maximum effect was of change in tem-

Table 2.  Allergen exposure data for January 2016 through December 2016

Month Jan Feb Mar Apr May Jun July Aug Sep Oct Nov Dec

Respiratory infections viral 23% 66% 31% 16% 6% 8% 14% 74% 11% 23% 23% 28%

Allergens/aeroallergen pollens/flowers 37% 38% 41% 40% 23% 22% 25% 27% 22% 28% 33% 22%

Festival colors 5% 5% 49% 9% 11% 14% 13% 13% 44% 43% 10% 2%

Cracker smoke 5% 4% 3% 2% 3% 6% 1% 3% 22% 40% 42% 7%

Environmental factors

  (a) Dust storm no no no no yes yes no no no no no no

  (b) Environmental temperature (min/max) °C 5/18 8/19 13/27 28/36 34/43 34/44 31/37 29/36 30/36 22/32 22/27 12/26

  (c) Air velocity km/h 12 10 14 22 47 43 11 10 11 15 10 11

  (d) Humidity % 16% 19% 23% 24% 45% 43% 54% 21% 33% 22% 27% 11%

Occupational factor/pollutant change no no no no no no no no no no no no
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perature, with almost 100% of cases being exposed to the external 
environmental temperature. In this part of the country there is a 
change of season in March (spring), that starts off as an increase in 
the environmental temperature (19–27 °C maximum temperature 

from February to March), but in September and October (autumn) 
it starts off as a decline in the environmental temperature (30–22 
°C minimum temperature from September to October). This in-
crease and decrease in environmental temperature opposes the ex-

Table 3.  Symptoms and PEFR before intervention, for January–December 2016

Month Group
Symptoms

Cough Breathlessness Wheezing Chest heaviness PEFR reduction

January 1 16% 22% 23% 12% 14%

2A 18% 22% 21% 13% 14%

2B 17% 22% 21% 11% 12%

February 1 93% 95% 92% 75% 90%

2A 93% 96% 94% 71% 92%

2B 95% 91% 91% 73% 91%

March 1 94% 93% 94% 72% 93%

2A 94% 92% 94% 73% 95%

2B 94% 93% 94% 71% 95%

April 1 24% 21% 17% 18% 16%

2A 23% 20% 16% 18% 16%

2B 24% 21% 16% 18% 16%

May 1 12% 11% 8% 9% 10%

2A 12% 10% 12% 11% 10%

2B 12% 10% 9% 9% 10%

June 1 14% 10% 8% 8% 12%

2A 16% 11% 9% 8% 11%

2B 15% 11% 8% 8% 11%

July 1 42% 35% 28% 21% 32%

2A 40% 36% 28% 21% 32%

2B 40% 36% 28% 21% 32%

August 1 95% 94% 95% 83% 95%

2A 96% 95% 95% 77% 95%

2B 95% 96% 95% 77% 95%

September 1 13% 14% 17% 9% 13%

2A 15% 14% 15% 9% 12%

2B 13% 14% 16% 9% 12%

October 1 96% 96% 94% 70% 92%

2A 95% 95% 96% 72% 93%

2B 96% 95% 93% 70% 93%

November 1 41% 44% 38% 22% 37%

2A 43% 38% 39% 21% 38%

2B 45% 44% 39% 21% 33%

December 1 22% 18% 16% 12% 17%

2A 22% 18% 18% 11% 16%

2B 24% 19% 18% 12% 16%
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isting metabolism of the body in March, in which a state of existent 
high metabolism is opposed by rising environmental temperature 
which tries to bring down the metabolism. During October, a state 

of existent low metabolism is opposed by declining environmen-
tal temperature which tries to raise the metabolism; therefore, the 
asthma attack rate is high during this period.

Table 4.  Symptoms and PEFR after intervention, for January–December 2016

February March August October

Symptoms and PEFR group 1 After 24 h After 72 h After 24 h After 72 h After 24 h After 72 h After 24 h After 72 h

Improvement in >2 symptoms 60% 84% 68% 82% 64% 67% 70% 84%

Improvement in PEFR 82% 80% 64% 82%

Symptoms and PEFR group 2A

Improvement in >2 symptoms 78% 96% 84% 97% 14% 17% 12% 19%

Improvement in PEFR 94% 96% 15% 17%

Symptoms and PEFR group 2B

Improvement in >2 symptoms 12% 16% 15% 16% 86% 96% 88% 97%

Improvement in PEFR 15% 14% 94% 95%

Abbreviation: PEFR, peak expiratory flow rate.

Table 5.  Significance level

February March August October

Groups Symptoms 24 h/72 h 24 h/72 h 24 h/72 h 24 h/72 h

1 vs 2A

  p-value 0.003/<0.001 <0.001/<0.001 <0.001/<0.001 <0.001/<0.001

  Odds ratio 0.219/0.191 0.141/0.098 9.913/11.61 22.382/26.21

1 vs 2B

  p-value <0.001/<0.001 <0.001/<0.001 <0.001<0.001 <0.001/<0.001

  Odds ratio 27.56/32.94 23.91/26.46 0.085/0.082 0.162/0.150

2A vs 2B

  p-value <0.001/<0.001 <0.001/<0.001 <0.001/<0.001 <0.001/<0.001

  Odds ratio 126.0/137.2 169.7/174.3 0.009/0.008 0.007/0.007

1 vs 2

  p-value <0.001/<0.001 <0.001/<0.001 0.03/<0.001 <0.001/<0.001

  Odds ratio 4.12/4.16 3.50/3.67 1.56/1.62 3.80/3.78

PEFR

1 vs 2A

  p-value <0.001 <0.001 <0.001 <0.001

  Odds ratio 0.038 0.040 8.84 4.16

1 vs 2B

  p-value 0.005 <0.001 <0.001 <0.001

  Odds ratio 3.436 5.988 0.0993 0.449

2A vs 2B

  p-value <0.001 <0.001 <0.001 <0.001

  Odds ratio 88.71 147.42 0.011 0.011

1 vs 2

  p-value <0.001 <0.001 0.053 <0.001

  Odds ratio 3.8 3.27 1.484 3.57
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Fig. 2. State of metabolism during different months set by hypothalamus. The 
state of low metabolism in summer months and high metabolism in winter months.

Fig. 3. Flow chart of the asthma/season changes. 

Fig. 1. Response to asthma symptoms. A good response to cool substanc-
es during state of low metabolism, and conversely, occurs.
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All allergens produce inflammation of respiratory mucosa, clin-
ically presenting as cough wheezing, breathlessness and chest pain 
associated with reduction in PEFR.26,27 Correction in metabolism 
(i.e. metabolism suitable to particular season) possibly reduces in-
flammation in respiratory mucosa and, therefore, improves asthma 
symptoms. This is irrespective of allergen exposure, especially be-
cause attacks post-viral infection in February (66%) and August 
(74%) were quickly corrected by substance A and substance B re-
spectively in environments suitable to the substance.

In summary, we found that metabolism of the body changes 
with environmental temperature and season. Specifically, in winter 
and spring, metabolism remains high and asthma symptoms re-
spond well to substances which increase the metabolic rate, such 
as clove. In summer and autumn, metabolism remains low and 
asthma symptoms respond well to substances which reduce the 
metabolic rate, like rose petal jam.

The possible mechanism by which change in metabolism af-
fects inflammation in the tracheobronchial tree seems to involve 
the respiratory tract, as one of the sites of heat and water release 
and thermoregulation in the body,28,29 and changes in heat release 
which affect inflammation in the respiratory tract.29,30 Changes in 
heat release or heat preservation are parallel to the heat-releasing 
or heat-saving mechanisms of the body. In low environmental tem-
perature or the high metabolism state,14,15 heat preservation oc-
curs throughout the body, including in the respiratory tract. This 
prevents inflammation in the respiratory tract. A sudden increase 
in external temperature (environmental or inhaled) gives impulses 
to the hypothalamus, opposite to the existing metabolism of heat 
preservation. There is a sudden slowdown of metabolism and re-
lease of heat throughout the body, including in the respiratory tract. 
This produces an inflammatory effect in the respiratory tract and 
nasal mucosa.31–33

By administering clove-like substances, metabolism is in-
creased, correction of metabolism occurs and inflammation in 
the respiratory tract subsides, and vice versa. This is similar to a 
person wearing a warm jacket in a cold environment. The person 
is comfortable; however, if s/he suddenly experiences heat due to 
sunlight s/he will face uneasiness and will perspire. A similar un-
easiness is present in the respiratory tract (both skin and respiratory 
tract are heat-releasing sites) and are associated with inflammation 
and asthma symptoms. Once s/he removes the jacket and comes 
back to the cold environment, s/he becomes comfortable in a way 
that is suitable to body metabolism. Quick response, even at 24 h, 
almost excludes all other possibilities of improvement, including 
modulation of immunity. In viral infection, though portal of entry 
is the respiratory tract, the virus produces systemic symptoms like 
fever, myalgia, exanthem and bronchospasm, which affect me-
tabolism and therefore can be helped by substances favorable to 
seasonal metabolism (Fig. 3).

Hypothesis and future research direction

It is hypothesized that management of asthma is metabolism-
dependent. Hot substances like clove are helpful in regressing 
asthma symptoms in cold weather or high metabolic state, and 
cool substance like rose petal jam are helpful in mitigating asthma 
symptoms in warm weather or low metabolic state. Alteration in 
metabolism possibly affects heat/water losing/preserving effect of 
the body, including in the respiratory tract (thermoregulation) and 
reduces inflammation in the respiratory tract. Body and lungs func-
tion smoothly in a metabolic state which is most suitable to the en-
vironment. Further studies are required to elucidate the association 

of the BMR-increasing and -decreasing substances with seasonal 
changes in treatment of asthma.

Conclusions

Management of asthma is metabolism-dependent. It bears repeat-
ing, hot substances like clove are helpful in regressing asthma 
symptoms in cold weather or high metabolic state, and cool sub-
stance like rose petal jam are helpful in mitigating asthma symp-
toms in warm weather or low metabolic state. Alteration in me-
tabolism possibly affects heat/water losing/preserving effect of 
the body, including in the respiratory tract (thermoregulation), and 
reduces inflammation in the respiratory tract. Body and lungs func-
tion smoothly in a metabolic state which is most suitable to the 
environment.
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