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AUTOIMMUNE THYROIDITIS WITH HYPOTHYROIDISM INDUCED BY SUGAR 
SUBSTITUTES IN AYURVEDA - COMPARATIVE STUDY

INTRODUCTION -
Thyroid gland is a one of the most  important organs of the endocrine  
system as it regulates nearly all the bodily functions including 
metabolic, respiratory, cardiovascular, digestive, nervous and 
reproductive system either  directly or indirectly. Thyroid hormone 
regulates the metabolic rate of the body. Lack of thyroid hormone or 
resistance of the body tissue to the thyroid hormone with respect to 
metabolic demand result in disorder called hypothyroidism. 
Deficiency of thyroid hormone caused due to various reasons like 
iodine deficiency, autoimmune disease, radiation therapy, drugs or 
thyroid surgery[1]. There is no direct mention of Thyroid gland and 
Hypothyroidism in Ayurveda .However ,a disease named  Galganda, 
characterised by neck swelling is well  known[2],[3]. Aacharya 
Charaka has included it under 20 Shleshma Vikara[4]. According to 
charaka presentation of multiple granthi around the neck is called 
Gandmala and single swelling on the parshava of the neck is Galganda. 
So Galganda and Gandmala can be co-related with hypothyrodisim. 
In areas of the world with sufficient dietary iodine, hypothyroidism is 
most commonly caused by the autoimmune disease Hashimoto's 
thyroiditis (chronic autoimmune thyroiditis). It is characterized by 
infiltration of the thyroid gland with T lymphocytes and auto 
antibodies against specific thyroid antigens such as thyroid peroxidase, 
thyroglobulin and the TSH receptor[5]. The most common cause of 
hypothyroidism is an autoimmune disorder known as Hashimoto's 
thyroiditis. Hashimoto's disease is an inflammation of the thyroid 
gland. Some kinds of thyroiditis are caused by an infection, but 
Hashimoto's is not an infection. It is an autoimmune disease. 
Autoimmune disorders occur when your immune system produces 
antibodies that attack your own tissues. The immune system is 
designed to attack and remove harmful invaders from the body, such as 
bacteria, viruses and toxins[6]. Sometimes this process involves your 
thyroid gland large amounts of damaged immune cells invade the 
thyroid. These immune cells are called lymphocytes[7]; this is where 
Hashimoto's other name - chronic lymphocytic thyroiditis - is derived 
from.Hashimoto's thyroiditis, also called chronic autoimmune 
thyroiditis, is a disease characterized by the gradual failure of the 
thyroid gland due to an immune-mediated destruction and apoptosis of 
the gland.The two main types of Hashimoto thyroiditis include 
goitrous autoimmune thyroiditis and atrophic autoimmune thyroiditis. 
Both of these types have a common serological and pathological 
manifestation.These include lymphocytic infiltration and follicular 
destruction as well as high serum concentrations of antibodies to 
thyroid peroxidase (TPO) and thyroglobulin (TG)[8] .

Sugar substitutes are very low energy or zero energy substances that 
are used to replace sugar in the diet. They are mostly in the market as 
"sugar-free," "diet," or "no sugar" substances. In today's era sugar 
consumption is too much in a form of chocolate, cold drink, soft drink, 
junk food, artificial fruit juice etc. So gradually developing sugar 

induced hypothyroidism in this time. 2500 years ago all text of 
Ayurveda has mentioned that excess of madhur ras (ie sugar) can cause 
neck swelling,Thyroid nodule, Thyroid goitre, Hypothyroidism and 
obesity[9].
                    
Sweetener is the substance used to sweeten food or drink, especially 
one other than sugar. It is a mainly two type.

1. Natural sugar- Exist or are produced by, nature without added 
chemical or fancy machinery. The only sugars that are optimal to eat 
are wild, non - hybridized, seeded fruits, and the natural sugars and 
starches in living vegetables, trees, seeds, nuts and roots. Fruits and 
vegetables contains natural sugar in the form of fructose and in dairy 
products, such as milk and cheese, as lactose.

2.Artificial or refined sugar - which are also called sugar substitutes, 
alternative sweeteners, or non sugar sweeteners, are substances used to 
replace sugar in foods and beverages. They can be divided in to two 
large groups- 
Ÿ Nutritive sweeteners - which add some energy value (calories) to 

food.
Ÿ Non nutritive sweeteners - which are also called high intensity 

sweeteners because they are used in very small quantities, adding 
no energy value to food.

Ÿ In 2011 FDA grant only five artificial sweeteners to be used in food 
products - 

Ÿ Saccharin
Ÿ Acesulfame
Ÿ Aspartame
Ÿ Neotame
Ÿ Sucralose.

But around 38 sweeteners available in market.The most commonly 
used ones include aspartame, sucralose, and saccharin.The sugar 
substitutes are attributed with a large number of health-related side 
effects in animal studies, ranging from obesity to various 
malignancies.And we do not try to know before using any product, that 
the product is sweet and in what quantity. Sugar substitutes are much 
sweeter than sucrose[10]. Aspartame is 200 times sweeter than sucrose 
whereas sucralose (a synthetic product of sucrose) generates 600 times 
more sweetness as compared to sucrose. This is because of the 
replacement of three hydroxyl groups in sucrose with three chlorine 
groups in sucralose[11]. The use of sugar substitutes use is more 
prevalent in females[12].

In 2017, sucralose was the most common sugar substitute used in the 
manufacture of foods and beverages

MATERIAL AND METHODS – 
facts for this study was obtained out by literature search and critical 
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ABSTRACT
Many of us have heard or read about artificial sweeteners affecting the thyroid.That was a stunning example reported at first time in American 
Association of Clinical Endocrinologists (AACE) 22nd Annual Scientific & Clinical Congress. Hypothyroidism  is  posing  a major  challenge  
both  in  developing  as  well  as  developed  countries.The use of sugar substitutes (artificial sweeteners or non-nutritive sweeteners) has increased 
dramatically in the past few decades. They have been used as a substitute for sucrose (table sugar) in various diet-related disorders. Their excessive 
use has been linked to hyperphagia and obesity-related disorders. Hashimoto's thyroiditis (chronic autoimmune thyroiditis) is a disease that 
involves the immune-mediated destruction of the thyroid gland, gradually leading to its failure. Animal studies report that artificial sweeteners 
affect the immune system. Moreover, animal studies show that sucralose diminishes the thyroid axis activity. 
Ayurveda from its existence into the modern world is facing a major challenge.Endocrine disorders are difficult to understand in  Ayurveda.Though 
certain disorders  like Diabetes mellitus are  well  described  in  various  Ayurvedic  texts  but  as  far  as  diseases  of  thyroid  gland  are concerned  
they  are  not  well  understood. In  Ayurveda, we correlates the disorders caused  by thyroid  gland  as  Galganda,  Gandmaala  etc  but  the concept  
of  hormone overproduction or under secretion  is  somewhere missing. Hence, here is an attempt to get  the understanding  of  disease autoimmune 
Hypothyroidism  induced by sugar substitute through various ayurvedic principles.
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review. The pathogenesis of hypothyroidism was studied from modern 
medicine textbooks of various authors and by searching various online 
medical research databases like pubmed, Google scholar and other 
national research data bases. The study of various Ayurvedic texts were 
made critically and an effort is made to understand the complete 
pathogenesis of hypothyroidism in terms of Ras, Dosha, Dushya, 
Agni, and Srotas. 

Mechanism- 
According to studies, artificial sweeteners reduce the number of 
beneficial bacteria in the gut significantly, which leads to an increase in 
pH. As the gut microbes constitute around 80% of the immune system, 
t h i s  i n h i b i t s  t h e  i m m u n e  s y s t e m  a n d  t h u s  t h e 
thyroid[13],[14].According to a study done on rats that compared the 
effects of sucrose on the thyroid with those of sucralose, sucralose 
diminishes the thyroid axis activity as opposed to sucrose, which 
stimulates it. Sucralose diminishes thyroid peroxidase activity, leading 
to a decrease in TSH, as well as in the plasma levels of T3 and T4[15].  
Aspartame is composed of two amino acids, phenylalanine and 
aspartame, which are connected to methanol[11]. Aspartame in the 
body further metabolizes to formaldehyde[16]. Moreover, a study 
done on male albino rats showed that formaldehyde (a metabolite of 
aspartame) causes the regression of the follicular epithelial cells of the 
thyroid gland, which leads to decreased levels of T3 and T4, and 
increased TSH levels. There is a possibility that, initially, 
formaldehyde increases the stimulation of the thyroid follicles, which 
rapidly worsens the synthetic capacity of the gland. This ultimately 
leads to the failure of the thyroid gland[17]. Formaldehyde, a 
metabolite of aspartame is reported to be associated with Type IV 
delayed hypersensitivity. Studies have shown that in the oral cavity of 
rats, mice, and humans, sucralose and sucrose stimulate the same 
sweet taste of the G-protein coupled receptor complex 
T1R2/T1R3[18]. Moreover, the pharmacokinetics of sucralose is 
similar in humans and rats[19].

In Ayurvedic are the etiological factors related to Kaphavatata 
Prakopaka, Agnimandya  Janaka and Rasapradoshaka Nidana may be 
responsible for the genesis of  hypothyroidism[20].Life style facter 
and excessive madhur ras intake the disease process begins in the gut 
with imbalanced digestive fire (Agni) and the production of undigested 
food waste (Ama).This Ama then moves from the gut into circulation 
along with imbalanced doshas (Vata, Pitta or Kapha) and begins to 
compromise the function of the metabolic agnis that are necessary for 
the healthy tissue formation.This progresses from the level of plasma 
(rasa) and Rasadhatu  plays  a  major  role  in  pathogenesis as  Rasaja  
Vikaras  mentioned  in  Charak  samhita  are  similar  to  the  clinical  
features of hypothyroidism Rasadhatvagni-mandhyata leads to Rasa 
Vridhi  and  over  production  of  Mala  of  Rasadhatu  i.e.  Mala  
Kapha  Vridhi. Dhatvagnimandhya  is  also  the  major  features  of  
the  disease  and continues up the chain, inhibiting the formation of 
strong and healthy tissues until Ojas is affected[21].Once the quality of 
Ojas is disturbed ( caused by the presence of Pitta dosha in the form of 
heat) then the immune system begins to act improperly, attacking the 
thyroid gland and the full blown autoimmune condition 
develops[22].Whether the autoimmune condition manifests as Graves 
or Hashiomoto's depends upon the specific doshic imbalance involved.

Samprapti Ghatakas 
Dosha – Vata-Kapha 
Dushya – Rasa, Rakta, Mamsa, Meda, Asthi, Shukra
Agni – Jatharagnimandya, Dhatwagnimandya
Srotodushti –   Sanga, Vimargagaman
Rogamarga – Bahya, Abhyantara, Madhyama

INVOLVEMENT OF TRIDOSHA

Kapha- Utkrishta Vriddhi, Vata- Alpa/Madhyama Vriddhi, Pitha- 
Utkrishta Kshaya

Involvement of Dhatu

Involvement of Srotas

DISCUSSION - 
Here, we report the first case of autoimmune thyroiditis with 
hypothyroidism induced by sugar substitutes in American Association 
of Clinical Endocrinologists (AACE) 22nd Annual Scientific & 
Clinical Congress – Creating an Oasis of Quality of Care in the Desert, 
May 1-5, 2013, in Phoenix, AZ.(Abstract #1083)presenting a case of 
Hashimoto's hypothyroidism induced by high intake of beverages 
containing sugar-substitutes, which resolved completely with the 
elimination of these products from diet.This case emphasizes that in all 
patients diagnosed with Hashimoto's Thyroiditis, intake of sugar-
substitutes should be inquired.If found positive, discontinuation of 
intake and close follow-up of thyroid function test should be done.

Five years later, Clinical Hospital of new York presented once  again a 
case on Autoimmune Thyroiditis with Hypothyroidism Induced by 
Sugar Substitutes, it is based on 2013 case report. According to the case 
association between Hashimoto's thyroiditis and the excessive 
consumption of sugar substitutes is shown by the quick return of 
thyroid stimulating hormone and antibody levels to normal after 
eliminating the use of sugar substitutes making them culprit in the 
development of Hashimoto's thyroiditis.The long lag time between the 
use of artificial sweeteners and the clinical presentation of Hashimoto's 
thyroiditis might be a limiting factor, so large control studies should be 
done to confirm this association.

According to 1973 research published in "The American Journal of 
Clinical Nutrition", sugars in all forms (glucose, fructose, and sucrose) 
can impair immune system function, hurting the ability of white blood 
cells to do battle against threats.It's best to minimize sugar 
consumption and to try to keep sugar at around five percent of your 
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Sr no Dhatu Symptoms

1. Rasa Weight gain, Loss of appetite, Heaviness of 
body, Lethargy, Generalized aches, 
Somnolence, premature aging symptoms like 
hair loss, Cold intolerance, Puffiness, Anemia, 
Menstrual disturbances, Infertility

2. Rakta Slow pulse rate, Dry skin, Slowing of mental 
activity, Lethargy

3. Mamsa Heaviness in the body, Muscle ache, granthi, 
Galaganda

4. Meda Tiredness, Sleepiness, sluggishness, 
Hyperlipidemia, Dyspnea on exertion

5. Asthi Osteoporosis, Osteoarthritis

6. Majja Osteoporosis

7. Shukra Loss of libido, infertility

Sr no Srotas Symptoms
1. Annavaha Loss of appetite, malabsorption

2. Rasavaha Weight gain, Loss of appetite, Heaviness of 
body, Lethargy, Generalized aches, 
Somnolence, premature aging symptoms like 
hair loss, Cold intolerance, Puffiness, Anemia, 
Menstrual disturbances, Infertility

3. Raktavaha Slow pulse rate, Dry skin, Slowing of mental 
activity, Lethargy, Anemia

4. Mamsavaha Edema, Galaganda

    5. Medovaha Tiredness, Sleepiness, Sluggishness, 
Hyperlipidemia, Dyspnea on exertion

   6. Asthivaha Osteoporosis, Osteoarthritis, Hair loss
   7. Majjavaha Osteoporosis

   8. Shukravaha Loss of libido, Infertility
   9. Purishavaha Constipation
 10. Swedavaha Dry & coarse skin, absent/minimal sweating

11. Artavavaha Loss of libido, Infertility, Secondary 
amenorrhea

Sr no Symptoms involved Dosha involved

1. Weight Gain Kapha vruddhi,Pitha kshaya

2. Puffiness of body features Kapha Vruddhi

3. Loss of appetite Kapha Vruddhi,Pitta Kshaya

4. Dry & coarse skin Vata Vruddhi, Pitta Kshaya

5. Minimal or absent sweating Pitta Kshaya

6. Anaemia Kapha-Vata Vruddhi 
 Pitta Kshaya

7. Constipation Vata Vruddhi

8. Hoarseness of Voice Kapha- Vata Vruddhi

9. Generalised Aches, Pain Vata Vruddhi

10. Muscular cramps, stiffness Vata Vruddhi

11. Sluggishness Kapha Vruddhi



International Journal of Scientific Research 61

dietary makeup.

In Ayurveda, Acharyas had told many thousands of years ago that too 
much of the madhur ras is due to this disease. Accordingly Acharya 
Charaka the main causes of Thyroid goiter  is excessive intake of madhur 
ras.It is observed that excessive intake of madhur ras further aggravates 
the symptoms of Hypothyroidism.Nidan Parivarjana is the basic 
treatment of any disease in Ayurveda.The Nidana Parivarjana of Thyroid 
goiter gives symptomatic relief and restrains further advancement of 
disease.The Deepana – Pachana therapy of Ama Dosha strengthens 
Jatharagni and in turn regularizes Bhootagni and Dhatvagni.Thus the 
Ayurveda therapy not only gives symptomatic relief but also metabolism 
at the cellular level is kept into check.So itcan beconcluded that avoid the 
madhur ras can be usefulin Hypothyroidism.

CONCLUSION - 
Thus, we can conclude from this study that hypothyroidism is caused 
by excessive intake of madhur ras, and Ayurveda Acharyas was well 
known of this disease and causes.
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