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Abstract

Background - Underweight is a term used to describe a body weight that falls below the healthy
range for an average adult, adolescent, or child. A BMI of less than 18.5 is considered underweight
in adults and the elderly. Undernutrition comprises conditions such as wasting (inadequate weight
for height), stunting (insufficient height for age), and underweight (low weight for age). Ayurveda
provides a different modality of treatment rather than a conventional treatment for weight gain. It
will ensure the results without any harmful side effects. Tribulus Terrestris-treated milk decoction
enema was used in the management of undernutrition along with some additional ayurvedic
treatment. Method- A single case study of 26 26-year-old female patients is presented. She was

having BMI of 16.9 kg/m?. The patient was treated with the main treatment of Tribulus Terrestris-
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treated milk decoction enema along with additional ayurvedic treatment for 8 days. After follow
up we saw outstanding results in her as her BMI increased. Result- After follow-ups, we got good
results as her weight and anthropometric measurements increased subsequently increasing her

BMI to — 18.5 kg/m? .Conclusion- Undernutrition can be treated by adopting Ayurvedic treatment.

Keywords — Undernutrition, Tribulus Terrestris, Milk, Weight gain, Basti, Karshya

Introduction- Underweight is a term used to describe a body weight that falls below the healthy
range for an average adult, adolescent, or child. A BMI of under 18.5 is considered underweight
in adults and the elderly. Adults who fall 15% to 20% or more below their typical or optimum
body weights are also referred to as underweight. Certain dietitians refer to individuals who lose

weight inadvertently as "underweight." [1][2].

Malnutrition encompasses deficiencies, excesses, or imbalances in an individual's intake of energy
& essential nutrients. This term includes three primary categories of conditions related to
inadequate or improper nutrition. Undernutrition encompasses four main categories: underweight,
stunting, wasting, &deficiencies in essential vitamins & minerals. Children, in particular, face
increased vulnerability to illness & mortality when experiencing undernourishment [3]. Globally,
approximately 390 million adults aged 18 and older were underweight in 2022. An additional 190
million individuals had a BMI for their age that fell more than two standard deviations below the

reference median, a condition referred to as thinness.

Table number 1 - Classification of undernutrition by BMI (Weight/height 2) [4]

BMI (kg/m?) Classification
1] > 20 Adequate nutrition
2] 18.5-20 Marginal
3] <18.5 Under — Nutrition
4] 17-18.4 Mild
5] 16 —17 Moderate
6] <16 Severe
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Material & method — A single case study of 26 26-year-old female patients is presented. She was
having BMI of 16.9 kg/m?. The patient was treated with the main treatment of Tribulus Terrestris-
treated milk decoction enema along with additional ayurvedic treatment for 8 days. After follow
up we saw outstanding results in her as her BMI increased. Result- After follow-ups, we got good

results as her weight and anthropometric measurements increased subsequently increasing her

BMI to — 18.5 kg/m?

Patient information- A female, aged 26, Hindu by religion, and in the nursing, profession
belonging to a middle-class background came to the Outpatient department. The patient talked
about her low weight & unable to gain weight from different modalities of treatment she took in
the past 2-3 years. The patient was unable to gain weight after her dietician gave her a diet plan,
she also had a complaint of abdominal bloating after eating food. She also had a low appetite and
disturbed sleep. She was having disturbed digestion and had complaints of hyperacidity. She tried
different modalities of treatment like allopathy, homeopathy, and dietician before coming to our

OPD. She also has complaints of generalized weakness after her daily work.

Clinical findings - The patient had having normal pulse rate. She had no complaints of
constipation or any hard stool, she had normal micturition 4-5 times a day without any burning
sensation while micturition. Her tongue was coated showing improper digestion. She could speak
clearly. Her body temperature & vision were normal. She was categorized as moderately

malnourished.

Table number -2 - Vital examinations

s.no Head Observation

1. Heart rate 76/min

2. Respiratory rate 17/Minute

3. Blood Pressure 130/90 mmHg
4. Temperature 97.5°F

5. Weight 46.1 kg

6. Height 165 cm

7. BMI 16.9 kg/m?
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Anthropometric measurements —

% Chest circumference — 78.1 cm

« Abdomen circumference — 67.5 cm
« Hip circumference— 81 cm

¢ Mid-thigh circumference — 38.2 cm

% Mid arm circumference — 24.4 cm
Diagnosis — Malnutrition
According to the International classification of diseases —

ICD10-E 44.1 Nutritional and Metabolic Disease, reduced
E44.2

muscle mass, low BMI, reduced food intake
Treatment — Following ayurvedic treatment was prescribed

For improving digestion and to increase digestive fire — Chitrakadi vati 250 mg for 3 days was

given twice a day before food.

Table number 3- Contents of Chitrakadi Vati [5]

Sr. No. | Content

1. Plumbago zeylanica 1 part
2. Piper Nigrum 1 part
3. Piper Longum 1 part
4, Piper Chaba 1 part
5. Zingiber Officinale 1 part
6. Ferula Asafoetida 1 part
7. Apium Leptophyllum 1 part
8. Hordeum Vulgare 1 part
0. Punica granatum 1 part
10. Yava kshara 1 part
11. Sodium bicarbonate 1 part
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12. Black salt 1 part

13. Vida salt 1 part

14. Common salt 1 part

15. Citrus medica juice QS

16. Punica grantum juice QS
After 3 Days -

Enema treatment (basti) - Tribulus Terrestris treated milk enema was given for 8 days after

food and once a day.

Content of enema — Tribulus terrestris powder — 20 gm
Milk — 150 ml
Honey — 17 gm
Clarified butter (ghee) — 25 gm
Water — 600 ml

Milk, water & Tribulus Terrestris powder is boiled and reduced to the quantity of 150 ml, and

then other contents are added and mixed properly.

Figure number - 1- representation of making an enema
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Honey + Rock salt Tribulus Terrestris + milk + water

Clarified butter is added mixed w boiled till only the milk part remains

Mixed properly

!

Tribulus Terrestris milk decoction enema

Pre-Enema Procedure — Before administration of an enema oleation therapy is advised in
Ayurveda. It was done with sesame oil for almost 20-30 min until the person was completely
oleates. After that Sudation therapy is advised which was done for almost 15-20 minutes. After

that Enema was administered [6].

Enema or Basti Technique — The Enema pot is filled with the above content. Apply the oil over
the tip of the enema catheter. Air is removed from the pot by letting a small amount of content
flow. The catheter should be inserted slowly. While pressing the enema pot it should not be pressed
too strong or too soft. All the prepared liquid content should be administered. After that remove

the catheter slowly and tell the patient to lie down for a while.
Follow up & outcomes -

Table number — 4 - Assessment Parameters

Day 0 Day 15 Day 30

1. Body weight 46.1 kg 479 kg 50.3 kg
2. Body mass 16.9kg/m? 17.6 kg/m? 18.5 kg/m?
index
3. Anthropometric
measurements

A. Chest 78.1 cm 78.3cm 78.9 cm

circumference
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B. Mid-thigh 38.2 cm 38.2 cm 38.4 cm
circumference

C. Abdomen 67.5 cm 68 cm 68.2 cm
circumference

D. Hip circumference | 81 cm 81.3 cm 81.4 cm

E. Mid-arm 24.4 cm 244 cm 24.5cm
circumference

Effects of Basti or ayurvedic enema are seen over a period that is double the treatment period. So

in our case double of 8 days i.e. 16 days [7].

Therapeutic outcome - Observations noted are mentioned in the above tables. after successful

treatment, the patient slowly showed improvement in treatment.

Results & Discussion — One should go for this enema (Basti) only after completing earlier steps
of treatments i.e. Amapachan (proper digestion of food) that’s why Chitrakadi vati was given for

increasing digestive power and digestive fire.

Chitrakadi vati is a potent solution to address various health issues not limited to digestive
problems such as indigestion, reduced appetite, constipation, anorexia, diarrhoea, as well as

sensations of abdominal bloating & heaviness [8].

Table number 5 — effects of content of chitrakadi vati [9]

Sr. no Contents Effects

1. Plumbago zeylanica Enhance lipid metabolism, alleviates internal
Haemorrhoids, relief from dysentery, abdominal

issues, peptic ulcers, enhances appetite

2. Piper longum Pain relieving properties, prevention of ulcers,
bioavailability.
3. Piper nigrum Antidiarrheal, antimotility, antisecretory
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4. Piper chaba Analgesic activity, Anti-diarrhoeal activity, Anti-
motility effect

S. Ferula narthex Analgesic, Anti-diarrheal & Spasmolytic effects

6. Punica Grantum Improves gut microflora, anti-inflammatory,
Antidiarrheal

7. Yava Kshar Abdominal Bloating, abdominal pain, & ascites,

Improves digestive power

8. Sodium bicarbonate Antacid, Reduce GI symptoms
9. Black Salt Laxative and used in Digestive aid
10. Vida Salt Systemic Acidifier maintains pH and exerts a mild

diuretic effect

11. Common Salt Release saliva
12. Citrus medica Antiulcer Activity, Digestive, Antiemetic, stomach
tonic

Tribulus Terrestris is mentioned in the Ayurvedic text of “Bhavprakash of Bhavmishra”. Such
Ayurvedic texts are written in the Sanskrit language. In that, it is said to be “Deepano” which
means one that can increase the digestive fire of a person. It is also mentioned as “Pushtida” which
translates to the one that gives strength or increases body mass which is also termed “Burhan’ in
Ayurveda [10]. Also in another Ayurvedic text, “Kayadeva Nighantu” T. Terrestris is mentioned as
“Deepano & BalaPushtikrut” which also translates as above[ll]. Another Ayurvedic Text

“Dhanvantari Nighantu” Mentioned it as “Bruhaniya” meaning body mass increaser [12].

A well-functioning liver is essential in addressing malnutrition through diverse mechanisms.
Research indicates that T. terrestris extract exhibits cytoprotective properties and aids in restoring
liver structure by reducing levels of liver enzymes like ALT, AST, ALP, and lipid peroxidation,
while simultaneously increasing antioxidant levels such as glutathione and superoxide dismutase
(SOD) within liver tissue. By this T. Terrestris acts as a hepatoprotective drug which indirectly

benefits in the condition of undernutrition [13].
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Antioxidants help in protection against oxidative stress which can be related to undernutrition.
Antioxidants also help in the absorption of certain nutrients such as iron which can be beneficial
for those who are undernourished. It also acts as a promotor of tissue repair and growth.
Antioxidants help reduce & alleviate symptoms associated with undernutrition. It also helps in
preventing micronutrient deficiencies that contribute to malnutrition. Tribulus Terrestris
demonstrated significant antioxidant activity in a concentration-dependent manner through
scavenging actions against 2,2-di-(4-tert-octylphenol)-1-picrylhydrazyl (DPPH), H202, and
superoxide, as well as through the FRAP (Ferric reducing antioxidant power) assay. These findings

suggest its potential efficacy in addressing undernutrition [14].

According to an Ayurvedic Text “Charak Samhita” cow’s milk which is used in our decoction
enema is having cooling potency, it is said to induce oiliness, is heavy to digest, sweet in taste, is

also said to be “Burhan’ i.e. body mass increaser in Ayurveda [15].

In a study conducted, it was seen that milk decoction exhibits potent antioxidant action in
comparison with water decoction. It proved that milk decoction is more beneficial as compared

to water decoction of the same drugs [16].

In another study, it was discovered that the intake of milk was correlated with higher weight-for-
age and height-for-age z-scores among individuals experiencing undernutrition, thereby
contributing to improved growth outcomes as observed in the study [17]. A multicentre study
conducted in an Indian city shows 66.6% of south Indian centers & 27.4% of a north Indian center
show lactose intolerance [18]. Our milk decoction enema reaches the colon and can be absorbed

through the intestinal mucosa. It also helps in the absorption of saponins present in T. Terrestris.

The Ayurvedic text of “Sharagdhar Samhita Madhyam Khanda™ explains the process of making
milk decoction. It gives us the proportion of drug used i.e. T. terrestris in our study, milk & water.
The drug chosen should be 1 part, 8 parts of Milk & 32 parts of water which is boiled and reduced
to the original quantity of milk [19]. In another Ayurvedic Text “Sushruta Samhita” the concept of
“Bruhan Basti” is mentioned which means body mass increasing enema. In that, it is explained
that drugs having Bruhan Properties i.e. in our case T. Terrestris with milk, clarified butter, and
honey are used. Milk enema falls under the category of “Bruhan basti” [20]. Another mention of

Milk enema comes in “Chakrapani tika”. it is said that it acts as a body mass increaser enema. It
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also nourishes bone tissue. It is said to be used with Burhan drugs for better effect i.e. in our case

T. terrestris [21].

According to earlier research, Basti is a multidrug formulation that is administered per rectum

and reaches the ileocecal junction [22].

The formulation, administration route, and physiochemical characteristics of the medicine all
affect absorption. Drugs can travel across cell membranes in the rectum through active transport,
enhanced passive diffusion, or pinocytosis. A clinical study on the pharmacokinetics of enema of
Triphala (Emblica officinalis, Terminalia bellerica, and Terminalia chebula) decoction enema in
humans shows significant absorption of gallic acid in the blood which is an active ingredient of
Triphala as compared to the oral group [23]. By the above clinical study, we can conclude that the
bioavailability of drugs is higher in the enema route rather than oral route. We can also conclude
that the active ingredients of the Tribulus Terrestris will also show significant absorption with this
phenomenon. With the above, we can conclude that our enema will act the same and will be

absorbed and spread throughout the body.

Tribulus Terrestris is also a tonic to improve digestive ability and boost strength. Saponins present
in Tribulus Terrestris are not absorbed well in the digestive tract because of their big molecule
size. However, they can be taken through the intestinal mucosa through passive diffusion,
especially when given with a lipid-based carrier [24]. Our enema or Basti Contains milk and
clarified butter which is a lipid that helps the saponins present in Tribulus Terrestris get absorbed

by passive diffusion in the intestine.

According to contemporary terminology, this activity can be described by the drug's active
ingredients acting directly on receptors in the enteric nerve system (ENS)-related gastrointestinal
tract. The term "second brain" refers to the ENS, a sizable population of neurons that can react
autonomously without the help of the central nervous system [25]. The CNS and ENS are quite
similar to one another. Additionally, new research indicates that the two systems have an impact
on one another [26]. Basti may activate the central nervous system (CNS) and cause the release of
necessary hormones or other substances by acting on the ENS receptors. It is acknowledged that
the intestinal neural system possesses a special capacity to mediate reflex action without requiring
input from the brain or spinal cord [27]. Thus, we can say that our milk decoction enema acts all

over the body according to above discussed phenomenon.
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Overall Tribulus terrestris also shows many properties and can be used in many diseases.
Numerous research works on Tribulus Terrestris have documented the plant's immense medicinal
and pharmacological properties, including diuresis, aphrodisiac, immunomodulatory, anti-
hypertensive, anti-diabetic, anti-cancer, anti-bacterial, analgesic, and anti-inflammatory
properties. Tribulus terrestris or Gokshura is said to improve strength and nourish the body. It is
an aphrodisiac, it improves digestion, strength, and immunity. It is said to be useful in piles, cardiac

disorders, urinary calculi, eye disorders, and urinary tract disorders [28].

Conclusion — With this study, it is found that such Ayurvedic treatment is beneficial in treating
patients with malnutrition. As we can see the patient steadily gained weight without getting any
side effects. As with this treatment, it also improves her digestion and helps her in gaining weight.
The gained weight was stable even after treatment was completed and she didn’t lose weight as in
other treatment modalities she lost weight after stopping the treatment. It also reveals that the
selected management has a potential effect on curing undernutrition with the added advantage of

being free from side effects.

Acknowledgments - The authors recognize the invaluable assistance provided by the scholars
whose articles are mentioned and referenced in the manuscripts. The authors are also appreciative
of the authors, editors, and publishers of all the papers, journals, and books that were used to review

and debate the literature for this work.
Competing Interest- No any competing interests.
Funding- No any funding acquired

Reference —

1. Mahan KL, Escott-Stump S, Raymond JL. Nutrition in weight management. In: Mahan
KL, Escott-Stump S, Raymond JL, editors. Kraus’s Food and Nutrition Care Process.
13th ed. St. Louis, MO: Elsevier Saunders; 2012

2. Escott-Stump S. Underweight and unintentional weight loss. In: Escott-Stump S, editor.
Nutrition and Diagnosis-Related Care. 7th ed. Baltimore, MD: Wolters Kluwer-
Lippincott Williams & Wilkins; 2012.

Page No: 66



COMPUTER RESEARCH AND DEVELOPMENT (ISSN NO:1000-1239) VOLUME 24 ISSUE 6 2024

10.

11.
12.

13.

14.

Caulfield LE, Richard SA, Rivera JA, et al. Stunting, Wasting, and Micronutrient
Deficiency Disorders. In: Jamison DT, Breman JG, Measham AR, et al., editors. Disease
Control Priorities in Developing Countries. 2nd edition. Washington (DC): The
International Bank for Reconstruction and Development / The World Bank; 2006.
Chapter 28.

Ralston S, Penman I, Strachan M, Hobson R, editors. Davidson's Principles & Practice of
Medicine. 23rd ed. Nutritional Factors in Disease; p. 704.

Ther M, Nandane S, Jangle K. Conceptual review on Chitrakadi Vati as an Agnideepan
in Mahasrotas. Int J Ind Med. 2020;1(1):38-41.

Chaudhari BA, Chavan AB. Panchakarma Perception - An Overview. J Ayurveda Integr
Med Sci [Internet]. 2016 Jun 30 [cited 2024 Apr 8];1(01):46-1.

Aswathi CK, Kambale N. A critical study on Parihara kala. Int J Curr Res Technol.
2023;11(3):. ISSN 2320-2882.

Santosh girbide, namrata dahake, savita gudade, milind kamble, sandeep kale5 and
gitanjali wankhade role of chitrakadi gutika in gastrointestinal disorders- a review;world
journal of advance healthcare research;2021 vol- 5 issue 4; page no:52-55.

bhupesh, parihar & kadibagil, dr & basavaraj, ganti.; role of chitrakadi vati in grahani
roga. international ayurvedic medical journal (2016); volume 4;issue 4;issn:2320 5091.
Pandey, G.S, Chunekar, K.C (2010) Bhavmishra, Bhavpraksha Nighantu. Chaukhamba
Bharti Acadamy, varansi Verse — 4/39.

Sharma PV. Kaiyadeva Nighantu. 9th ed. Varanasi: Chaukhambha Orientalia;2009.
Sharma P.V. Dhanvantari nighantu, Chaukhamba orientalia Varanasi,third edition
2002.

Kilany, O.E., El-Beltagy, M.A. & El-Sherbeeny, N.A. Tribulus terrestris ameliorates
carbon tetrachloride-induced hepatotoxicity in male rats through suppression of oxidative

stress and inflammation. Environ Sci Pollut Res 27, 24967-24981 (2020).

Bhuvad S, Nishteswar K (2016) Assessment of free radical scavenging activity of ten
madhuraskandha drugs through UV spectroscopic and chromatographic technique. J

Pharm Pharm Sci 8(3):92-96.

Page No: 67



COMPUTER RESEARCH AND DEVELOPMENT (ISSN NO:1000-1239) VOLUME 24 ISSUE 6 2024

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

Shastri K Charaka Samhita of Charaka with Vidyotini Hindi Commentary,
Sharirsthan, Reprint edition; 2013 chapter 27, Verse 218-19. Chaukhambha
Sanskrit Sansthan, 2019.

Shrishailappa Badami*, M Sangeetha, V Latha, N Archana & Suresh B,(July 2007)
Antioxidant five potential of Ksheerapaka’s and Kashaya’s, Ayurvedic decoctionsIndian
Journal of Traditional Knowledge, 6(3)- -pp 423-425.

Herber, C., Bogler, L., Subramanian, S.V. et al. Association between milk consumption
and child growth for children aged 6-59 months. Sci Rep 10, 6730 (2020).
https://doi.org/10.1038/s41598-020-63647-8

R K Tandon, Y K Joshi, D S Singh, M Narendranathan, V Balakrishnan, K Lal,Lactose

intolerance in North and South Indians,The American Journal of Clinical
Nutrition,Volume 34, Issue 5,1981,Pages 943-946.

Murthy K.R.S; Translation of Sharangadhara Samhita Madhyama Kanda; Chaukhambha
Orientalia Varanasi; Reprinted 2009; Chapter 2/161.

Ambikadutta Shastri K, editor. Sushrut Sambhita, edited with Ayurveda-tattva-sandipika,
Hindi commentary. Part 1. Varanasi: Chaukhamba Sanskrit Sansthan; 2020. Chikitsa
Sthan 38/83,

Viraktamath p, Hiremth vg, Makandar sm. role of bruhmana therapies in vatavyadhis wsr
to basti karma; world journal of pharmaceutical research; volume 12, issue 12, 668-675;
issn 2277-7105.

Juneja, Yashwant M, and Anup B Thakar. “Clinical evaluation of Basti administered by
Basti Putak (Pressure method), Enema pot method (Gravity fed method), and syringe
method in Kshinashukra (Oligozoospermia).” Ayu vol. 32,2 (2011): 234-40.
doi:10.4103/0974-8520.92593.

Shinde AU. Pharmacodynamics of Basti Chikitsa, Ayurveda, and Modern Point of View.
World J Pharm Med Res. 2023;9(10):288-291. ISSN 2455-3301.

Muhammad Saeed, Mahzaib Munawar, Jannat Bi Bi, Shabbir Ahmed, Muhammad Zia
Ahmad, Asghar Ali Kamboh, Muhammad Asif Arain, Muhammad Naveed, Huayou
Chen, Promising phytopharmacology, nutritional potential, health benefits, and
traditional usage of Tribulus terrestris L. herb, Heliyon, Volume 10, Issue 4, 2024,
€25549,ISSN 2405-8440.

Page No: 68



COMPUTER RESEARCH AND DEVELOPMENT (ISSN NO:1000-1239) VOLUME 24 ISSUE 6 2024

25.

26.

27.

28.

Gerard J. Tortora and Bryan Derrickson Principles of Anatomy And Physiology, 12th
edition, Wiley and Sons Inc, US, 2009; 962.

Guyton Arthur and John Hall, Text Book of Medical Physiology, 11th edition, Elsevier
Saundars, Pennsylavania, 2006; 816.

C.H. Best and N.B.Taylor, The physiological Basis of Medical Practice, 7th edition,
willams and wikins Company, USA, 1961; 715.

Dr. Priyanka Meena, Dr. Abhishek Anand, Dr. Vishal. A comprehensive overview of
Gokshura (Tribulus terrestris Linn.). J Ayurveda Integr Med Sci [Internet]. 2019Dec.31
[cited 2024 Apr.5];4(06):205-11. Available from: https://jaims.in/jaims/article/view/788.

Page No: 69



