A TOXICITY STUDY ON
“KARUVEPPILAI CHOORANAM”

Dissertation Submitted To
THE TAMILNADU Dr.M.G.R MEDICAL UNIVERSITY
Chennai - 32

For the Partial fulfillment in Awarding the Degree of

DOCTOR OF MEDICINE (SIDDHA)
(Branch - VI, Nanju Noolum Maruthuva Neethi Noolum)

Department of Nanju Noolum Maruthuva Neethi Noolum

Government Siddha Medical College
Palayamkottai — 627 002

OCTOBER - 2019



GOVT. SIDDHA MEDICAL COLLEGE, PALAYAMKOTTAI

DECLARATION BY THE CANDIDATE

I hereby declare that this dissertation entitled “A Toxicity Study on
KARUVEPPILAI CHOORANAM” is a bonafide and genuine research work
carried out by me under the guidance of Dr. M. P. ABDUL KADER
JEYLANI, M.D(s)., Professor, Post Graduate Department of Nanju Noolum
Maruthuva Neethi Noolum, Govt.Siddha Medical College, Palayamkottai, and
the dissertation has not formed the basis for the award of any Degree, Diploma,

Fellowship or other similar title.

Date: Signature of the Candidate

Place: Palayamkottai Dr. M. YASHIKA



CERTIFICATE

This is to certify that the dissertation entitled “A TOXICITY
STUDY ON KARUVEPPILAI CHOORANAM?” is a bonafide work done by
Dr. M. YASHIKA (Reg.No. 321616010) Govt. Siddha Medical College,
Palayamkotai in partial fulfillment of the university rules and regulations for
award for MD(s) Nanju Noolum Maruthuva Neethi Noolum under my

guidance and supervision during the academic year 2016-2019.

Name and signature of the Guide :

Name and signature of the Head of Department:

Name and signature of the Principal:



ACKNOWLEDGEMENT

First and foremost, I thank the “Almighty God” who’s always been as strength
wisdom and guides throughout the process of bringing out my Dissertation work
successfully. And also I wish to thank my parents Mr. H. Mubarak Ali & Mrs. A. Hoorlin
who are always behind me to support.

I wish to express my sincere thanks to the Vice Chancellor, The Tamil Nadu
Dr.M.G.R Medical University, Chennai, The Director of Indian Medicine and
Homeopathy and The Joint Director of Indian Medicine and Homeopathy, Chennai for
their permission to take this study.

I also wish to convey my deep gratitude to the Principal, Prof. Dr. S. Victoria,
M.D.(s), of Government Siddha Medical College, Palayamkottai.

I also wish to convey my deep gratitude to the Former Principal,
Prof. Dr. R. Neelavathy, M.D.(s), Ph.D., and Government Siddha Medical College,
Palayamkottai.

I would like to express my deep and sincere gratitude to Prof. Dr. M. Thiruthani
M.D.(s), Head of the Department, Department of Nanju Noolum Maruthuva Neethi Noolum,
Government Siddha Medical College, Palayamkottai, for his encouragement, moral support,
valuable guidance, Insightful advice, and constructive feedback during the entire period of
this Dissertation work.

My cordial thanks to my guide Dr. M.P. Abdul Kader Jeylani, M.D(s) Professor,
Department of Nanju Noolum Maruthuva Neethi Noolum, Government Siddha Medical
College, Palayamkottai for his encouragement and valuable support and guidance during this
Dissertation.

I thanks to Dr. G.Chenthamarai Selvi, M.D(s), Lecturer, Grade-II Department of
Nanju Noolum Maruthuva Neethi Noolum, Government Siddha medical -college,

Palayamkottai for her guidance, in carrying out this dissertation work.



I am grateful to Dr. A. Rajarajeswari, M.D.(s), Lecturer, Grade-II Department of
Nanju Noolum Maruthuva Neethi Noolum, Government Siddha Medical College,
Palayamkottai for her advice and help in carrying out this Dissertation work successfully.

I am grateful to Dr.Balamani, M.D.(s), Lecturer, Grade-II Department of Nanju
Noolum Maruthuva Neethi Noolum, Government Siddha Medical College, Palayamkottai for
her advice and help in carrying out this Dissertation work successfully.

I am grateful to Dr.Thirumavalavan, M.D.(s), Lecturer, Grade-II Department of
Nanju Noolum Maruthuva Neethi Noolum, Government Siddha Medical College,
Palayamkottai for his advice and help in carrying out this Dissertation work successfully.

It was my privelage to express my sincere thanks to Prof. N. Nagaprema, M.Sc.,
Head of the Department and all the Staffs of Biochemistry department, Government Siddha
Medical College, Palayamkotai for their help in biochemical analysis for their work.

My sincere thanks to Dr.M. Kalaivanan, M.Sc., Ph.D., Senior Lecturer, P.G.
Department of Pharmacology, Government Siddha Medical College, Palayamkottai for his
valuable guide regarding Animal Studied in this Dissertation Work.

My sincere thanks to Dr.S.Sudha, M.Sc., M.Ed., Ph.D., Associate Professor,
Department of Medicinal Botany, Government Siddha Medical College, Palayamkottai for
the guidelines in identification of herbal drugs.

I take an opportunity to express my heartful thanks to Mr. S. Sengottuvelu, HOD,
Department of Pharmacology, Nandha College of Pharmacy, Erode. For their help in
conducting, Toxicity Studies associated with this dissertation.

I would like to pay my best regards to Dr. Murugesan, Scientific officer, Grade I,
SAIF, IIT, Chennai — 36 for carrying out for the qualitative and quantitative analysis of the
drug chosen by me for my dissertation work.

I express my thanks to the Librarian, Tmt. T. Poonkodi, M.A., MLIS and her staffs

for their cooperation during the study.



I wish to thank my UG classmates Dr. D. Easwari, Dr.M.Suguna, Dr.L.Nilopher,
Dr.G.Mohanaprabha help me in carrying out this dissertation work.

I thank my friends K.Mohammed Saleha, Dr. D. Indhumathi, Dr. Nithyamathi,
M.Shainika, J. Mahendran, A. Mohammed Fiaz, S. Annie Susan for their timely help in
completing this dissertation work.

Finally, I am very thankful to the computer centre Maharaja DTP services
Tiruchendur road, Palayamkottai for his kind co-operation in bringing out this dissertation

work in an excellent format.



BYPPIS J0 Jdag
YOTI3ONVHI F0IA SI93Yy em_: B 40¥d

SISO R és_m_aée i
e B sl s

L]

"L10T Y21e]\ 01 03 9 wroay %:m._?mnb [BIIPIIA "H"D° A 1 DPEN [TWE] 97 T,
‘eyppIS Jo Juaunreda( ay) Aq paziuesiQ

«SOILSILYLSOIgY ' AD0TOAOHLIN HOUVIASIY
uo %&mfe\: IIIXX 241 ul 32p2(q / HOS4ad] 24105 SV Suyvdidnyvd 10f

.iw&x.:._\m.::m@@o@ad\kﬁ 0} ﬁ&te&c S1 2102111420 S1Y |

. "z€0 009 - leuuayn ‘Apuing ‘lejes euuy ‘69

s I2000)% |ONEIUE 1§D WE & PEYN WY, JYH




GOVT.SIDDHA MEDICAL COLLEGE
PALAYAMKOTTAI

SCREENING COMMITTEE

Candidate reg.no :

Department

.....................................

Nanju Noolum Maruthuva Neethi Noolum.

This is to certify that the dissertation topic A Toxicity study
on“KARUVEPPILAI CHOORANAM”has been approved by
the screening committee.

Branch Department Name Sig?ature o
/ /]
Dr.A.Manoharan. MD(S)., sy
1 PothuMaruthuvam PeoPaicnn A rwl o <
Dr.A.KingslyMD(S)., 2
; Gimapadan Associate Professor == s\
] Dr.A.S.PoongodikanthimathiMD(S)., | e
3 SirappuMaruthuvam Dol 7y J 6)\4&%4
4 T T Dr.D.K.Soundararajan. MD(S)., mb\\.‘\()
Professor 2~
; Dr.S.VictoriaMD(S)., ,?,6( N’"
? NoiNadal Professor m Y\ﬁSh m']
. Dr.M.Thiruthani. MD(S)., Fovi
6 NanjuNoolMaruthuvam T CD/ b
Remarks:

e ”%%

PRINCiPA),

@evs, Siddna Medica)
Palsyamketiaj,

®olcy



GOVERNMENT SIDDHA MEDICAL COLLEGE, PALAYAMKOTTAI

formulation “Karuvepilai

CERTIFICATE OF BOTANICAL AUTHENTICITY

Certified the following plants drugs used in Siddha

Chooranam”

taken up for Post-Graduation

Dissertation studies by Dr.M.YASHIKA, PG Scholar MD Siddha, Department

of Nanju Noolum Maruthuva Neethi Noolum, are correctly identified and

authenticated through visual inspection / organoleptic characters / Experience

and Training, Morphology, Microscopical and Taxonomical methods.

1\?(')_ T?ll:l irlbI::lSI;le Botanical Name Family l::;;:is

1 -| Karuveppilai Murraya koenigii Rutaceae Leaves

2 | Sundaivattral Solanum torvum Solanaceae Fruit

3 xﬁgssai Mangifera indica Anacardiaceae | Seed

4 | Omam Trachyspermum ammi Apiaceae Seed

5 | Nellimulli Phyllanthus officinalis Euphorbiaceae | Fruit

6 | Mathulai Odu | Punica granatum Punicaceae Fruit shell
7 | Venthayam Trigonella foenum-graecum | Fabaceae Seed

Station: Palayamkottai

Date: Q_ol - \ 14

' Palayamkottai, Tiruneiveli - 2.

ﬁ%m

Authorized Signature

e —

Dr. S. SUTHA, M.Sc.,M.Ed.,Ph.D.,
Associate Professor
Dept. of Medicinal Botany
Govt. Siddha Medical College

e g




NANDHACOLLEGE OF PHARMACY, ERODE - 52

Committee for the Purpose of control and Supervision of Experiments on Animals (CPCSEA)
Institutional Animal Ethics Committee (IAEC)

Reg No: 688 /PO/Re/S/02/CPCSEA

CERTIFICATE
Title of the project £ A TOXICITY STUDY ON
KARUVEPPILAI CHOORANAM
Proposal Number i NCP/IAEC/2018-19/24

Date received after modification (if any) : -

Date received after second modification : -

Approval date : 27.12.2018
Species & Number of animals ; WISTER ALBINO RAT/42
sanctioned
Expiry date ; 05.04.2019
(Termination of the Project)
Name of the IAEC / CPCSEA Nominee : Dr. C. Gunasekaran
/ ¢
\
\ VZ0\
Dr. ivakainar Dr. C. Gunasekaran | a\
Chairperson CPCSEA Main Nomin CY
q G i L«F’l\ 219
Dr. V. haman Dr. Ganesan Arihara. Sivakumar
Scientist FromQuiside the Institute Socially Aware Nominee
) Q
Dr. R.Palanisamy Dr. S.‘Sengottuvel
Veterinarian Member Secretary & Animal house Incharge

;g\‘ g—g/-‘—ﬁr
Dr. S. HajaSherief
Biological Scientist




E<Z%<M—<>m=4> 2 weanyniepy nddearg yo “yda( - peoyy
A101eUSIg pasuoyIny

“(s) (LN "pewyyuey| 1poSuoogs'y i
o 2 Ay sty - (A

810G ¥ 9 uo repoywedereJ ‘HOHINSO 1€ PlRY
«II-sardeaay J, feuaaixyg HSNAYV,, U0 uoneonpy [BIIPIN sumunuon) ur ﬁoﬁ%oﬁ?& sey

D

YeU SaynIap) ST,

d Ly DLl

. IVLLOMINVAVIVA - HOWSD
™ WYNLVIVAQIVA INTWIAVIAA

’wmoo_z NLLYMMIVHL NYAQIVAVLHSY NVANHLOYVIA NddVAIS
@ %E::@O \G.ﬁﬂu__ﬁzau

HININVEDOUAd AHIND

bb0O oN's

IVLLOMNVAVTIVd
TVLIAdSOH RIADATTOD TVIOIAIIN VHAIS LNINNYUYIAAOD




0L 0z3DNIS
50013031]1qNy] P542AY

pIeog [BLIOIIP

Y

siolpg aousiog YUY

§S3¥d ALISYIAINN Jo jivuno)

WIOHXJ0LS
6T0C ‘Unr-ady ‘ Z anss| g aWN|OA Ul paysiignd

YHdAHr :IN3A0D

= pajIud Jaded MaIAIY/Ydleasay ayi jo uonedlgnd ay3 jo uoniugosal ul
W ®)YIysea 1d

Joyiny duipuodsalio) 03 91eaydad syl Suipieme Agaay si (WO Iydilimmm ‘€ ee-468S2 NSSI)

auipaw pyppis ui AAALQID InoudAy buinby s|pgiay Uo MaINal Y

.Uoseasay ujesH pue ABojooeulieyd 9SI19A9Y JO |[BUINOM [BUONEUISIU|, JO pieoq 3y

NOLLVII'Td\d 40 ALVIIILLEAD

[euINor [eaPajy AJeulicjosipiai] pamaiay Joad f EVEE - 685C NSSI

HOUV3S3yY HL1VIH ANV
ADOTO0IVINHVH ISHIAIY 40 TVNUNO[ TVNOILVNYILN|

[euInop feuoleusalu|




0L 0z3DNIS
50013031]1qNy] P542AY

pIeog [BLIOIIP

Y

siolpg aousiog YUY

§S3¥d ALISYIAINN Jo jivuno)

WIOHXDO0LS
6T0T ‘unr-idy ‘ Z anss| awn|oA ul payslignd
HHJYI :IN3IA0D M3IIN3I D —aUDIPpaW PYpPpPIs
ur A)ALQID QUIWIaYIUD 10f Pasn SPa3Ss [DGISH
pajue Jaded MalAay/ydleasay ayi Jo uonesijgnd ayi Jo uoniusodal ul

W BjIyse, 1d

Joyine-0) 01 21e23y13d siyy Suipieme Aguay si (LoD IYdill' MMM ‘£FEE-68ST NSSI)
yoteasay yjjeaH pue ABojodewlieyd 9SI9A9Y JO |BUINO |BUONEBUISIU|, JO pieod syl

NOLLVII'Td\d 40 ALVIIILLEAD

[euINor [eaPajy AJeulicjosipiai] pamaiay Joad f EVEE - 685C NSSI

HOUV3S3yY HL1VIH ANV
ADOTO0IVINHVH ISHIAIY 40 TVNUNO[ TVNOILVNYILN|

i

[euInop feuoleusalu|




S1.No

CONTENTS

PAGE NO

INTRODUCTION

AIM AND OBJECTIVE

REVIEW OF LITERATURE
% SIDDHA ASPECTS
% MODERN ASPECTS
< ANUPANAM

18
30

MATERIALS AND METHODS
% PREPARATION OF MEDICINE

37

QUALITATIVE AND QUANTITATIVE ANALYSIS
% PHYTO CHEMICAL ANALYSIS

< FTIR

< SEM

% BIO-CHEMICAL ANALYSIS

*

*

38
40
44
45

PRE-CLINICAL STUDIES
s ACUTE TOXICITY STUDY
% SUB-ACUTE TOXICITY STUDY

*

50
52

RESULTS

QUALITATIVE AND QUANTITATIVE ANALYSIS
BIO-CHEMICAL ANALYSIS

% ACUTE TOXICITY

% SUB-ACUTE TOXICITY

% BIO-STATISTICAL ASPECTS

X/
°

X/
L X4

*

56
61
64
71
85

DISCUSSION

87

SUMMARY

88

10

CONCLUSION

90

BIBLIOGRAPHY




LIST OF TABLES

Table. TITLE Pg.
No. No.
1. Grouping and Marking of Animal 48
2. Numbering and Identification 48
3. Doses 50
4. Animal Grouping 52
5. Animal Marking 53
6. Dose level 53
7. Incidence of various Phytochemical in KARUVEPPILAI CHOORANAM 56
8. Characteristic IR Absorptions 58
0. Bio-chemical Analysis 61
10. | Effect of Acute Toxicity (14 Days) of KARUVEPPILAI CHOORANAM 64
Physical and behavioral examinations.

11. | Showed the effect of Control — Distilled water (1ml/kg) on general 64
behavior after single oral administration in Rat.

12. | Showed the effect of KARUVEPPILAI CHOORANAM (5mg/kg) 65
on general behavior after single oral administration in Rat.

13. | Showed the effect of KARUVEPPILAI CHOORANAM (50mg/kg) 66
on general behavior after single oral administration in Rat.

14. Showed the effect of KARUVEPPILAI CHOORANAM (300mg/kg) 67
on general behavior after single oral administration in Rat.

15. | Showed the effect of KARUVEPPILAI CHOORANAM (2000mg/kg) 68
on general behavior after single oral administration in Rat.

16. | Home cage activity 69

17. | Hand held observation 69

18. | Mortality 70

19. | RESULTS OF SUB-ACUTE TOXICITY STUDY (28 DAYS) OF 71
KARUVEPPILAI CHOORANAM ON BODY WEIGHT (IN GRAMS)
(PHYSICAL PARAMETER)

20. | RESULTS OF SUB-ACUTE TOXICITY STUDY (28 DAYS) 72

OF KARUVEPPILAI CHOORANAM ON FOOD INTAKE IN grams.




21. | RESULTS OF SUB-ACUTE TOXICITY STUDY (28 DAYS) 73
OF KARUVEPPILAI CHOORANAM ON WATER INTAKE IN (grams).

22. | Shows the effect KARUVEPPILAI CHOORANAM 74
on Hematological parameters in rats after 28 days treatment

23. | RESULTS OF SUB- ACUTE TOXICITY STUDY (28 DAYS) 77
OF KARUVEPPILAI CHOORANAM ON BIOCHEMICAL PARAMETERS

24. | Acute Toxicity Study Analysis 85

25. | Subacute Toxicity Study Analysis 86




ABBREVIATIONS

KC KARUVEPPILAI CHOORANAM
No. Number

Mg Milligram

Kg Kilogram

LDs, Lethal Doses

EDs Effective Doses

p.o peros

ML Milliliter

% percentage

R&D Research and Development

EDTA Ethylene Diamine Tetra Acetic Acid
M Male

g% Gram percentage

g Gram

NOAEL No-Observed-Adverse-Effect-Level
MLD Minimum Lethal Dose

MTD Maximum Tolerated Dose

OECD Organization of Economic Co-operation and Development

CPCSEA Committee for the Purpose of Control and Supervision of
Experiments on Animals

FTIR Fourier Transform — Infra Red Spectroscopy

SEM Scanning Electron Microscopy

ICP-OES Inductively Coupled Plasma Optical Emission-Spectrometry

LD Low Dose

MD Middle Dose

HD High Dose

BDL Below Detection Limit



1. INTRODUCTION

Siddha system of medicine is one of the traditional systems of medicine in
India originated in the State of Tamilnadu. Siddhars are a group of Tamil Scientific
philosopher endoured with supernatural powers who revealed their revolution to save
the humanity. They are men with extra ordinary intelligence, high culture, noble
thinking and sound experience.

“‘pIliugl 2 Led GrTUl oHbH6EHm6e0T@GHLD

wBILUG 2 enEBTUI LHHOIHE FTeID

@Iug el CHTUI euTyT HHbBH

@IUE Frenel  HHEGe 6om@”

- Hewhlywn

One that cures physical ailment is medicine

One that cures psychological ailment is medicine

One that prevent ailment is medicine

One that bestows immortality is medicine

Preparations based on naturally occurring materials have been employed by
trial and an error since time immemorial, for combating human ailments. Thus all the
traditional system of medicine are primarily in plant, animal and mineral sources. In
Siddha medicine there are used in the form of crude powder, parpam, tablets,
decoction paste etc.,

According to the basis of Siddha system, the universe consists of five senses
of the human body. Man consumes water and food, breathes air and maintains the
heat in the body. He is alive because of the life force given by ether. The earth is the
first element which gives the shape to the body including bones, tissues, muscles,
skin, hair etc., fire the third element that gives emotion, vigour and vitality to the
body. It also helps digestion, circulation and stimulation besides respiration and the

nervous system.

Concept of Treatment:

The treatment in Siddha system is aimed at keeping the three humors in
equilibrium and maintenance of seven elements. So proper diet, medicine and
disciplined regimen of life are advised for a healthy living to restore equilibrium of

humours in diseased condition.



Treatment is classified into three categories:

Devamaruthuvam (Deivine method) In divine method, medicine like parpam,
chenduram, guru, kuligai made of rasam, gandagam and padanams are used. in
surgical method, aruvai, Karanool Sluduthal are used. In the rational method,
medicines made of herbs like churanam kudineer, vadagam are used.

The Siddhars were those, who had renounced the world after experiencing its
instability and uncertainty. They practiced the eight kinds of yogas and great miracles
with divine power and ultimately attained the stage of perpetual consciousness or
samathi and enjoyed eternal bliss.

The contribution of Siddhars, to Siddha literature with its boundless
therapeutics and wonderful pharmaceutical preparation of medicine is acclaimed for
excellence (Pre-eminent) even in the 20" century and worthy of its remarkable results.
The siddha treatment deals and not only as a curative but also a preservative, taking
care of the external body with its internal being soul.

The physiological function in the body is mediated by three substances
(Mukkutram) which are made upto five elements. The mukkutram are Vatham,
Pitham, and Kabam. In each and every cell of the body. These three doshas coexist
and function harmoniously.

1. Vatham is formed by Akasathin Vayu. Vatham controls the nervous

actions such as movement, sensation etc.,

2. Pitham is formed by thee (Fire) pitham controls the metabolic activities of

the body, digestion, assimilation, warmth etc.,

3. Kabam is formed by Mann and Neer, Kabam controls stability.

Universe consists of two essential entitles, matter and energy. The siddhars
call them Shiva (Male), Sakthi (Female) creation. Matter cannot exist without energy
inherent in it and vice versa, the two co-exist are in separable.

Justification of the drug:

It is a herbal component of medicine (Karuveppilai Chooranam). It cures
diarrhoea, indigestion. As a student of Nanju Nool Dept. It is our prime duty to prove
safety of the drug by conducting acute and chronic toxicity studies. Hence I took

topic for my dissertation.



AIM:

The main aim of this study is to access the safety of the drug ‘“Karuveppilai

2. AIM AND OBJECTIVES

Chooranam” on wistar rats under various dose levels of drug administration

especially in acute and sub acute toxicity studies.

OBJECTIVE:

>

YV V V V VY

To collect the literature and other evidences of each ingredient on
pharmacological and toxicological aspect.

To collect and purify the raw drugs according to literature evidence.

To prepare the medicine based on the procedure quoted in literature.

To establish the acute and sub acute toxicity of the drug.

To evaluate the biochemical analysis of the drug.

To analysis the haematological investigations and histopathological study of
the organs such as kidney, liver, heart and brain in wister rats.

To create an awareness among the practitioners of siddha to go for further

study regarding the adverse effect in the drug.



3. REVIEW OF LITERATURE

3.1. SIDDHA ASPECT
1. OpBsved(psiter

@am@ “Omsvedeiell” eleiiml GUWIT.  &TID6T GUITEIXDI  DILDE 6L ThEaIH 60
O FpriyenL wig|. O FHleUTLL, GeMTFFU|6uiTLTdhad LOBMILD
HoprCUmBHWTEHaD CFwsOLIGH MBS,

OBsvelldsTenwIll LisBOLTHIemTemsy, Geauns, 2quiGrhrul, e, eumuipbi &I,

QUMHS), UIBBID, HMEVFFHIPEVED, LITE&HID eumens @ewIlLIBHSHID.

HHI06 enelulDd LIBFDeuTUl B 6uTHI
DHHLO6VE STHLD OUISHPLOED - @HH6)([H
all6060 & BT  WIDLDHBIGT CLD6TenTL ST 6uHEHTHEH
@B6L6IBT WILDLD[HH  SHi6w.

- Gy @GHewauTHL LD
OBeLeIBHTUIS GHUILNGHHID HBRIF LDSH6ILEMLILITED
OF60a0I6ID AITHIDHMB CFTHIOUTTEL - GFTELEIMHLOUILD
QBWMNHF FHHHHeL 2 e el Geor
&OBLUIB Cuspld Gummignyl.

@6veom 16V LWOITewT(H  LouNedrmmGeor
uleveom eV&BLOHEBGBID - EELEVTLDED
QUTENIDS HEMUID 66wl U] LOI(DGI (LEwTLITEDT
QUTENIDEH  HEUU6T NelHSH I
- @xyeir wWins GeuswvrLm
OmBevevl(siTerlufledr @ eurLD
BN 606hFH IHFTHOBEL]  ([HEHa) & 601 Gemrmul
H1H (PHTlHSH HTHIBOF D - GLoHHSBl6
@eveVl(siTerll CUTELHEEL 6TEMIHT  LOIWIENIUIMIGLD
OpBsvedi(peiterdl  wimrBGUIT  Blemedr.
- Gyt @GHewauTHL LD
BTOSHGHF Femauenuld SHHBOB OHevel  (peiTeflwmsd, 2 I @B, 6TeVIbL|HEHS)
Gemul, @m&wipso Gpmul, QuELUTH, OGeuSCHTUI, Brm®Be, 6uTHI, OCeusiTensr,
WGBS CsTiLeTD PSluieneal allevGLb.



BHMHOH6LES LOJHE6N G 6D

uHenailh CHenIehFeimen LTHH HUldbHLD
wFHemah HLF QFulelensl LOTeDID - LHUNBG
FalHs SGHBS HTIDC6 BTGHH
HANHHBM 0606l LOJHSHTE
- Capyei @GHewauTHLLD

wllienll  euendHH6NT WreuBempBujld CuTs@. 2 Lemev PWToB  STHGLD.

EAHEMTEL  LDETHHEMLIL] 2 60T MG LD.

Omevevl(wsitaufledr QUITSHI LOMHBSHIGUL! LILIGTEH6IT

>

CLPLILIGNL[h&H6) (HLD E6TTemLOU|6ML_LI LOTLILT6TTEmeTTEmLL BGumred SILPEL_60T
AmdbHCasmgei, GBsvellEalenul LTheh CFUIH 2 amiamished GauemiBLD.
OBeLEIBHTMU Himalulsd GFUIH FTIIL, Fmalulseno, aIThd Eenelsnulll
Gume @ Lb.
OBeLeY QIBBENEY GlgbT CFUIFH CBTBHS WGBS, HTHLD, PHBTEID ENenel
BRIGLD.
Qewevd CBTIpHMmS DIHEHI CoThed HeVbHH FHHBNFFNGBEG HIEOTLD.
2100 &gmb  OBeLe euBmemey 44,800 WleY Hewrewifled GUTL (B 611960 G(H
URE eBBenalsHEH alghHHBISHHe0, 855 HIMD FThemIemuld dnl gl LTE
Qauigkl SH6L JBHWHITID, FmenBHT, WPHHANLWD elwdHE 70 ST,
GuilFabuipd, HleS  euewBHG 105  HITD  ReneUBMET SN HS
CrWall (hedlemly GLWE&LUSHHHL CHael B Llmabhal LaTmerbaTul iene)
QEmeiTen QIMHS), HIDTEN6EV, LITEWI(H, @GH6IOID &H(HLD.

- GEWILITLID clpedlends
Opsved(peitarl,  ellevaud, &HG, s, OBBOuTh, FAmmraplly  Geu
SDDAUBMET QW Fnl 19 GIBT CFUISH LUMBL LHH FHa BRIGLD.
OBsvslaiensHemuis Qs meuin(h QUbHGH OB DISHW6IT6N (Hb G LD
UGUULOWHSHSH  HTeoueld aipd FTII G 6 @&HB SSTND  Henel
BRIGLD.
@@ Usvld OHeLeICaImTS OEHmewih supbdl (1/2 L) mevddHev Curl (B (1/4)
uQuIted  sTUIFF  sremeoulsy  FTUILG ey  LUHHD, HTED, IThS)
QAMAUB6IT H(HID.  D6VID HeNIBTHS HIHOUJLD.
@rewi(pLly  GpsveldbsTenUIS CETemi®  aubdl 2 Jedsd CUTLH  FHimeuHS
CaTlienLenwl  BHedS ASBSL  Gurgiorer WensmTud 2 (b  CaFTHHI
Wengbaml  eleudlFFmisTiil  Lgwomend o meiedl6Fulh AL SHDHL 19

Geuuiledlsd 2 6uidhHd meusHHIGCHETEIH CHemeuwimtenr CUTH @ iDL EHUI
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Hlewallsd QFUIH FTHHCHTH o uBwndlds HUCITHID, eVHHL B, 6ITHI
RmUB6IT  FH(HLD.
- GComagmul  o@IBuTe  emeudH W LIFIDD
TFWID. (EAJ6EWTL TIDLITELD)

» QpBeveldETUl, SHTMldaTul, &bhbaTul, Weng Remeaisemen SHBTIS Biell (B
oI QLTEBTS  SWTPD  algdhdl  APTBITIDBIEN  GHlph@GDOUTH &ibE, Hiled,
Wen@ cweiipid  FROWs»LWTUIL Qumgdhdl e Flyensll Curl (B 6&TEhald
Capeiiall_ B Glbsalb. mewen, QFe|, CaEFEHH Deneaiden Hewllulb.

- Gomagmul  o@IBuTe  emeudHHwl  LIFIDD
THFWLD ((LPGHEOLITEHLD)

Omevevl(wsiterll BGFmLD LB LO®mBHSHIH6I
L.oeRLTa Glgni
S CBTuIssT: LSS0, HBSDILIL, UTHS, eldHe0, 2 _aQewmieuTu], HFTewILD.
- eleflw emeubHHW (LpemmHeiT 800
BN 06hFF D STHOB6I (85 3601 E6wrTU
S5 PHIISSH HTHBOF LD - GLoHHSBl60
@svedlpsitell GuITed SIHBEL 6T6mIHM  LOlWIeNWLIMISLD
OpBsvedl(peiterl  wWImFGUIT Hlemer.
Azle|0g
H6LEVGIHELEY (WeiTellml BTH&GHS &HHFHHLID
SieveveLalfl L1HHID DEBEWID DewFH — OLDELEVES
SO WES SBIGeGh STolds eauMbg)
RemeuuiiPGLD  HBIGBEHLDELTID 6T,
- UBTTHGE FHBHToEmT LPSV(LPID 2 eDJULD.
2.91B0HTF  @Jewid
EGIDIEIIER | : T, CymFsD, FHHlyenio
- ASFFMIHSUD emeusHH Ul FHHTLO6wT



2. guoLb
@D HMTLLY  Femeuenwd  OBTemI[H6Teg. uFHBHETemNg,  RFeusmns,

SisL Heuruiaussnl, DpHBTBN HPslul OFuimnsmulds CsTaheTengl.

MW&HTID, Gmosy, OFflwmopbsd, GUTMDED, HWFF60, 2P, GL6OMIFF6,

@Qemyri, usL@mTUl, GUILIGTTEHID SeneusmeiT GUITLD.

FHarm H1FeH OFfwmop HOEUTHLO
Cuaulengs Fevs®ly Gupmob - @&HulmLosd
usLGeLT(BLIEL cp6vlD LSLIMAIGHT CulsTOlFu|Gom
QgTev0euTHEUTD @LGIWweEF GFT6v.

- SIBHHUWIT GHETITHL LD

PLSHH DMHBSHIN LILIGHTED6IT

>

@, &&HG, FHHATepsv CaumlulenL. Seveu cpeipId POTmL  CUTYHS
QEIBIHVHSDI, HVHDH 6IMLSG CBT &SBHBTUIL CuTy &y GCeouenensE
apalyed oene)] Gomfled OsmTBdHsd WHGHID HRIGLD.

QIoD, HBHHETU CHTeL, (PHHHG, FMMIHMS ASSHTHTID, Hlled Geui
Qevaumseilen GUTY @QOTML Fnl lpul eIMLEG GBT uTsH, Fibsemy CFTdHa
HTEM6L  LOTEM6V  cLpaed DieNe) OlbmeiTer  LienadUliLosd &5HiD.

@O, 16N aundH@& 34 Sgmbd ReuBenp  Geugmilid, Geusdevld 34 &lymib
CorHHmydhdl, SHTemsv OTemsv 10 BHI6T  CdEmienl (1 UTHEHeTe)|  FTlLIL
aulBpIGHGBUL, GUTHLOED, HIFF60 HHLD.

3400 &gmb srewlpiB  CFTdHgl 6T 19GEOTHIBIUI  QIQHH, DUHD FiTdhHen]
3408 smIHH UTG CFuIFH, DPHITTEEHIOBIEG, GHHH60, LBRISILLL,
s1iGurafd  euendd@ 34 Hgmbd  QuTedHHis  Hrell  Bm  OpUl BT
ol Bhdleng, SGsvalwieh OCFuixh Gouensm eaIBISGE 6 HIMD 6L eiHlD
QBTeiTen LBMBIBSIFGemev, FJmIE, LT, SILILUTET, 6T, Hehdi HIgHeT HHLD.
@b 252 &Hgmb o mCHTMLFFTL, SeEhAFD, ULPIFD, LHeNTFFTM
aMBHE 1358 @baliy 34 Sgmbd CFidbd 2om meusHdHl 2 6VThHEH S(HLD6V,
FHOUTFHTFID, DFTEWID HPHUWIGT BHHISH 6BHT[HEHBSHEVTID.

RUHHNBHSHI PLHSBI, PLHMBEVID IBHBI CUPBIBEVMLD.

PSS

1440 & @ddHev 840010.60 Hewrewfi &l (B euTemELUTED 6UQHB 2 6WIL TOUSHI

RPHHHT. AHemed o, auIBBICUTEHLsL, euuiBpeusd, OCFflwums HHFF6L,

WhHD Remeusmenl CUTH@GID. B HauTul ABMBB CFUImS SHMBE600H.



PLOHMGH6VLD

Shfen 1BH W0HhHH LIQUD 6TemTElemul Lo&HemNHevOID6LILIBLD.

1-3 glefl auemy @dHmdHeod GHTUISEHHSE SHI6EOTLD.

@b CFm LB LOMmBHSHISET:
1. FudelwrgdlF Gyemid
SIDILITENILD

& GBruImei

2.7 fBBHTS GJ6mid
D66

& GBruisei

3. IFJMHIBS SQbi
SH(HGHTUI

4. QB IAHFMTSHGEGD GlgBiT
S GrTuiseiT

5. @ Gsodluid
D616

S GHTuIssiT

- GEIUTLID clpedlend

Bapeir
9 6T (P6VLD, SILL GG, 6UTUI6.

- elefw emeubHH W (pemmHeiT 800

Coumaly (@M FLgensd i6Ne))
whFHD, FHFH, DACITFHLD
- elefw emeubHHUILpenBaE6T 800.

SIFyemrLd

- eleflw emeubHHW (LpemmHeiT 800

el DIFHFTIHRISH6NT

- etefluw emeuGHH Ul (pemmaeiT 800

7 Ehamg (1820 1O.&FTID)

GTENIRUNE  (GHE0TIDLD, FLPGVRITU] DIGIFTTID,
QumT@bsL, QFflwmenio, LeW&HEHIILID.

- etew emeuGHH Ul (pemmaeiT 800



3. wrHmeng(
rHmen®  HeuTil  QFWmsmWWD  UFHHHHTIg  CFuIemBHmUIULLD
Qs remt(HeieNgl.
“urbHNHs CHTLOTH ommTd HHULGTEVEH
CHTHHIBOB LPVTHBH BT HEHBIBTE - DT HIHMTHEMSD
r6sh! UNFHBHLONY 6UELEVLIOIGT 26T TEGHLD
LLH60HSI6N  oTGHlenenuledy,”
- SIBHHUWIT GHETITHL LD
AHTeL  GHE aTHF, UIBBIGEGUL, OeIiuD, @&MmE  psvd  Eene
Cur@. BFH GHBUWL CLHBEGID CUETENDEMUIS FH(HLD.
“Iorglenen seflujemr LoGHeET Godh
@OHem eumuent GamevsieNT 1dhHEC6”
LDT&HI6TTLD LpSmSHH Henpd LbHeuflen emremoliOUmBSE — (LPS&H6VIULI6T
9 6WIL TGLD.
QuupsHHlenTed (WLLTewll HFTHHlev STemidBeB b, Bi Collend Reneusei
Gumb. UleTemenm 2 _ewiLmamol QFUISIB @HeoChHTenwIll GUTd@ED.  auTUIBT 2emmev,
alldbme0, WhHID, OCeIllLsHHTe0 o 6wl men  &HTUIFFe, OhehOFfe), &THmMLLIL],
LW&BSHID Reneu@umLD.
“CoagsHIip LPHMmSB aIMTHIES Gosvedll Fenev &L 19
BBO®M LNPHH CBTewIh HWILFTdhd HENJUBIFL 1)
GLHIHL Ceaugli] wrpk GefihbHGD DIRISHEILDEL6VTLD
aHHHHe GomPul enm@en! wrglemd LipdHegTCn”
- Gyl @emweNTHLID.
wrHemenuier QUITFHl S I ILILIGH
» yowrsms 2 60THA QuTgdssl 130108 GaThds G(Hed BHIGLD.
> upseHTeL Qumg 17 &b, GeueitemenIGUIT6TLD 178, FemoF
FHEWTEOITIDLIHBHI6N 34 &HImd CFiHHid HevbH LD HivdHd Lisvalsd GUTELD.
> upsCarev e Al Bevaumisld,  @eveumiBll LNl BFHAICUTL (B
wenpluy  GbflG  15-30068 eaisd &b 3-4 Geuemenm  CaETHHSHI 6T
BTL UL FHoHBINFF60 HRIGLD.
> LpHCHTEL, DBIGVSHTE LIPHBHT6L, LOENGVIDTLILIL DL aIeNEBHE 40  &SFmb
dBHH, 1400 0.6 pF LG wemluy &bl 1530 166l
QBT (HHBHEVMID.
> wrgementt  Uehd  @uBpilG  FHOu, oHFTIn  1WHIUWmeHEHHE

Osr@elugsl BT IPHEHLD.



> ymel 2 ooTHd Growiss Hev 4 @Egmd eihhH Geuevid LNt @Hmem 4
sgmb, oufesr 195 W& Gaidam Gouemend@ 260-390 aipd  OsTBdHHI6N]T
FHEBWNFF0, GHF BPFFO HFUlened BRIGLD.

> upFatmens Gewenii CrpruilenTds@ O®THoH®d HeTeNDSHHHLD.

— GEWILTLID cpellend

wrHemen @b CFmwb LB L®mHIHISEN:

1. g6y GIMSEHSHGL DAHFTTHHBSD SQHT

EYGIDIEITER || : giel FHIMIGB6T, DASHFMIID
2. YO SPEHBSGW GSQBi
EXGIDIEITER | : gien DI FTIHIS6N

- elefw emeubHHW (LpemmHeiT 800
3. apev Hleurgewr Gevaslwib
& GBmruismei : Q5D cpsuld, FIDepeold, Fed SHBLIL,
LP6V GBS T T 6wl
- HAFFTIHBUD eneuHHW FhHTLD6uN
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4. snGsuliiienev

BN GaulILlemev LU &S HHITEmTIQ LOBMILD 9 _[JIDTEH ) QFUIenmBemUIS

Qs remt(H6iTeNgl.

“‘curulenipd euulmmienenFs afHaiD
uTweles LSPGO LIeRTemImIbTer - SHITul
w®HCaIBI HTHHeHINS TCH! @ eualm
&®HGeull Leneowi(hbdd SHmewr.”
- SIBHHUWIT GHETITHL LD

smGauliiemsouimsy,  Fmeauuilemeno, FHBUHWITEL  eumD  euuiBEBIEN6T6),

UDEh&TID, LWISHSHWID SHBul Remed HRhIGLD.

a&NlGauliTeneoulen QUITEHI LOMHSHSHIIILILICTEHEIT

>

&6mILD

sMCaIILmen  Gemevemul  HIPeIVIOTHSH @HeIL 6T Wlen@, 2 L], &JaHiD,
&HG WPHeVlwaBsns Oumguirdsl Carmpled anllg, Gsmehadld Gpul ol B
H6VbGH 2_6mTewl LOHHID, 0HHOLS, 1DeVBHTLID, 1060HHL (H BHHIGLD.
sNGaIILNme0 @emeou|L6il aIMIHS 2 (], aIMIHH WeNHTUl dnl g HIEHAILIED
Qauigkl  UBTTHSIL 60T gtoliL  o@ymssd,  SiFFmyD,  LhsHaurhpd),
Caflwmenid EemeudsiT HRIGLD.

Fidbdler Lpenllenwl (wsweoliumedl B Sgdbs Sys flbs, &gmby, el
CaiHml 2, 3 HID GWHMBHHL G LS L ITbhd BBELD.

AQpeit  wibGLe Caumliiisg, Opsvelulisd CFiThal Gdbsl  Bisell (h
HTUIFF QBmhds 2 L Car aumbd HBELD.

Qpet @eweoujLeir 1, 3 eng BFTham OpuIuIed eIpIHH GeubpT el 6
DMIHH HOIHH LTOTHEHHG BIT oWl LT Glplildbs 1ophHD  BHhis)
udlenl 2 6w LIsTTEmILD.

sfFu_er  Remevenuwl  BFTHHI 2 JeleI.B GHHHH CHUISHIT LML HS
LB, QeuauflFu el @ LIDSHHIVTHS LOeNHTUI Fnllp SHBD, FThHSH BB
QD  USHGHUHHEL 6UFIDL  FTIDLIE, FBIBTaly, AHLUID  ERenelmsin
Cahml BT el (B FewiLdbasTulFdd QBTHHD, AFTICLE BHIGLD.

- GEWILITLID clpedlends

Cuslb emeLOsul mL &I eimIlldhd (LPHOSHTEneVU LD
CursupmId GUUIDMBHID GUTUIDHBSTID - LTGGIWTI
or@er SPILILITENENT  LOGTENIDEREMEL MU 60T(LPTH
HTCe WIBHHINTHESHH HIT6d.

- UBTTHSH G HBHTID6u

@&, Diev6L, &JID, LGHHID GUTHID 2 6WILTID.
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5. GEnIenL 6UMBMm6L

FWIMLHHTUI MBI Fenauenuld OsTemi(hy 2_6Tengl. Gamemipuismns,

BIL (505 m6060 oBEILD LFAHSHSHHMeNNe CFuimesemuld 6lsTembeTengi.

FeTenL_ U6l STUIDH HienBUlL  eoruledrnsiL
ewrgul LUNGHEH U e1606IUI6OT  DHeVIGLD.
- Gayeir smiiwib
FEOTMLBHMUI  auBmeneol]  UFHaplauflest  Hb@HBBHH eV 6JLILID,

aulprsHeo, euulmmiensd (wpaeduwies Gumb.

Wssor CrresGumb Guyml Lw&FFm@LD
2 mm Aymewilwmid o Lufwrp - FHHWIDTUIL
LGN & &SP LUBBILOIMIES WITenFubaHTest
FeWIenL_&HHTUI UBMeVIeHTenE ClFTev.
- USTTHSH G 6001 FbHTLD6uof LPEV(LPLD
2 _mIujLd
GiesiTenLeuBBedlel QLTI oG GBI ILILIGHT

> GewienLaIBmed, SHHGaITemey, OTHRIGHTL DL LI, Lo, Gheved(psiTerl,
rHemeT @@, OeubHud HHuener HallbHaICW SenauBIILTE  IBIGHS
Gremieh OQFUIH Sy  apeiml  Flgendenul  HTensv  Temey  Gomiflsd
AmBauemen HJ QFAULTHBINFF60, (LP6VID HBIGLD.

> Femi_bsremwl  HBprioeaoaamoemul ol B eupibdl 2 Ly, W@, &IsiD,
a8lGsaulilemev, OeoubHwid  PHweuBenB  UBISHHIE Sl gl CQUTIYSHSH
CFIBMIL 6T H6VbHH 2_6WI60T (LPeVID, LDHHID BHHIGLD.

> aewienl Baum, HibewLIBeuT, @evilienut ewenimd@  GIDAPSIBID @i 6TemL
dBHBHI QUTROFUIS! (P& (WLLTewll BRIGLD.

» GaumiulenLenwill Qumg QFuIg CapmisTuls GBHmeBulsd melbs Galewi(BLD.
QA Hement 10 Fpens (& He0 (1pdH S Hem6vBHTUI, HErmmID,
LOGWTENL_HEGHMLFF6L, QMEMBHHMEVEUS, (PSHEHID BT LITUISHD SHemeu@umid.

> wulelé@d, wiad SELIBBSSBGL CFiuD wsGLoLTY SaBriBe
QBlemownd FIhE PGSLD.

12



gieienLeuBped G LB LowmbHIS6N

1. GEmIENL6UBMED G 6WILD

SIEILITEILD : 6T(HEMLDGHHUNT
& GBruImei : WhHID, SeNIFF60, clpevlD, HINFF60,
Fysenll SHHLD.

- f5p oasdu Sl6
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6. LOTRIGSTL6nLLILICHLILY

LOMRIEBTLemL L1 UL L(1pH0sTeved, ST, o eitempsormnl, 2 L euiorda)

B QFUIDBHMENDH CBTIBeTensl. Sewal HPFFVHG S FBHHEH. Remel

FHIUTLIL] Fenelenid GBTemr(BeTendl.

“‘STEHIBLLID aurdHb Hefdbagha wrbldGumms
STHIPLLL USGBH STWIDSHD - @& IS
LITRISTBTL  L6WTedeN(HlD LBSngm OFTHEemmsID
LOMMRIGTUGNT  LIT6D]  LOgu).”
- DIBSHHWIT  G6TeUTEHL LD
“GoBB BTUIGN HUISHL 6|66V
Cougpi meweuGuieor Wenori e GeorluG”
- Bmpyeir &mTUILIWID

OTBIGTUI,  IDTDLIPID  Eemeudemen  (pedmlilly  LFHHT60  D6IGHSHemTES,

QUGTENLOEHGHEMMBE)]  GLIULD.

LMHIGET L1 LGBLULI6T Lo@EGHE I ILILIGHTES6IT

>
>

BI0FF0 CHTUIHEHHE @ HETDHHBHTESLD.

BILUL L FHHHI0FFNGE OMDUGLIYLET e gl i9d OsThHHTe0 W&HbHS
BEIENLD  SH(HLD.

SH&dl  LOMDLBLIEDL  LOTHSHTID  HIell GFuigl 3 &Slgmb  (1pHev 6 SFmd  eTenL
QBT HHBHEVTID.

u@LenL  iBhHEHIT CUTETaIBIOTS aIpIHH &6l OFuigl 325-650 108 srenL
ey OBTBHES aulIBBIGSBLY, FHEBWNFF, GHISBHPHFFO U
AeneulIGuUTLD.

TRCSTLmLL UG, &HFHFT, &HG, @D @f oL b HHI
UIDEFFTBBTeVmIHH AHL e Flgendenwl Gpuiulsd @inils sThHS
QUpBIBINFF SHHLD.

TbUmLenU fBl HiewhosenTes buibd Oaiuiulelsd 2 sTsHdll Gumg CFuIs
Feit 172 &Agmb  F:b@, WengG, Frald Senaubeisr &6l alnddE 42
&gmb, mbldfenr smei 20 &, oiiler 4 & QouBeny HOIBTH DIHH 3-5
Galen] HJ HPFFeO GHTUIHET SH(HLD.

ETELEUTRIENS HIOFF6L CHTUIBEHHGHID FWHBHIHI.
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@emev, L, W mBHSHIOU LIULI6HTB6IT

> @eevenwil LN0HOHGHS Fmm 3 BpHmeor, CHell @ BHmeom, ULITEL @
Bpmeor, uFk GBUI V2 GHTeLT @IBTUIG HeVBH GHAG BUHNFFNIHEGHD
QBT HHBHEVMID.

> Qemevenl & (BF FTbUTHS  GCeuemiOemuiled @GHMpHH Sl UL
Cousbatlh pslwemen CUTGLD.

> ywel 2 eohHd  GubilG, sfFFL, BILULL  FHEHINFF
WPHIWMaIBEHHG OBTBHH eugll CuTELD.

> yemel 2 euTHEH Qumgsnul Lmdsell CaTdidssT gigeiBLb.

wrwy CeuriusnLulledr @mHSHSHIUILILICITEH6IT

AHemed FhbaPNFF, aWlBBIbEGBL, aIThE AemalssT GUTELD.

LOTRIGETL ML G6mILD

@pei  UGBUIeTeY  FHEBPEFF, GHHHBBLNFFe0, CQUEHLUTH Sulens
BRIGLD.

CuaB FHl1 QUMmBGH6HBFT MbHHHLILD

&GO cpsu(Ipml ORIRIGBHTSHIIL] — LDTFHEDL U

UBIGsT  enL enwidhHeitemil CGum’ B sefullsueubs

LOTRIOBTL_ DL 6nUISH HTemlled aUTTHI.

- USTTHS GBS TIoewl APV 2 MFULD

wrmIesT L1 U@Ly Gxmb B wwmbgise
1. SEmIeNL6UBMED G 6WILD
ESGIDIEIIER | : cpsold, @ymemil, HINFF60
- ASFFMIHSUD emeusHH Ul FHHTLO6wT
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7. Qeub WD

OelbHuld 6MBLIL Fr6eM6U6N LI Qs mremt(HeieNgl. BGoevid Beme

HpBiOumeBs, 2 siTempsormpsl, ST,  STODOUMBS,  Disl HeuTuleismnnd

QFUlenBHM6TSH  OBT6TT(HEITENHI.

WHHald Tourgd Gurrd  sHemimhidkemLDELITID
DNSHEHH SIS SIBIBIBTEN - HEHBHIOD
Coum QmGeLTH &IBI HUIDGHEWNUID
Cumspmid OebHuibHms CuTBH
- UBTTHHG FbBHTID6wl AP6O(PID 2 MU

Oeaubgpulld Cxpremauwimul Gelesng e 191 &JL_60
MIDHHIL 6T LihHH B eu6ddensm  QuimfldHds) Bl
smemewiul 6v.".FHlemewid HevbHUTET 6L
VT LmSHHL  (pewtenioudl HraGe.

- Bpyeir smiuib

CeoubBHWSHI6 OHBHHM LILIGTHEIT

>

CaubsubHmsd apIHEHI Oumg GCFuigk o2omsd B OFUIsH 2 I CsmeiTen
auiBpiensd, euIBmIT GuUT@EmIDEL, &b, 2 I GH, Oelstenen FHbHHFF60
BRIGLD.

Gaupbmwid 17 &lgmb, 340 e uFsfAuLenr CaFrhsIl Qumma o Ll (B&F
gToiL &M GUBmSLD.

BehAUNL BFTHHIH HTUIFFDH QBTHHS LT6D &HJHEHLD.

MTHBHISH HmeouTlevli] o2aB  MEUHHISH HEMEL (P(PSIeT Ul eUeN(HLD.
wulT 2 girpas Curalend HBHHELD.

Qemp OTUTHHS Bl Slemngd &l L Lewr LLFF Bumrdb@lb.

QnFH QUBIHH RHIHIL 6T SisaleNe)] amBISSH CHTHIMemUI Fnl lg STULINGHE
USH6VTH GIIPBIGEVTID.  SFHTe0 2 L 60 GeulILD BhIGLD.

Wenasmul, &B@&, OeubHuid, Hieugidb  L®GLY,  SBIGaIIen60,  HTWID
QmaIBMmeNH HbHeNe| 6IBHH OBul 6l G eIpibsH, Lsidba@pemu  Edle0
Camlly, o LGsFTHHIEF &Ll cplg, AMDFLUUTEHD  SGeonguille @maslF
GLBLer FTiiL Qeuliushsmso @il Fidlsoll Llswillaer HewiluLb.
Ceubsuld, HBHEG, OLMBISTUD, SBIDEHF6T SMAIBHMNF FIOLTHID 61[HHE
OpuIi’ B amiHHIl Gumg CFuIgh GCFrBBIL6T SHevbHlewrtem  auiBBieusd,
Qumposy, eueOLILTL (B - SLOUT 1eJ60 6ibEMBIG6T [BTEhHES BI6T GHMMHIDI

Osmemi(h eU(HLD.
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Ceupmuwid CFmw LM LombHEHIHSIT
1. sumL wrHHeny
S CpTulIsmsiT
QArHHHBGBUL, PevHBHBLIL, RTHHEHBTTewl, 06vHBITTewl HHlulenel SHmLD.
- f55 oassu SlI6.
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3.2. MODERN ASPECT

1. MURRAYA KOENIGII
BOTANICAL ASPECT
According to Bentham and hooker Genera — plantarem murraga koenigi is

classified under

Class : Dicotyledons

Order : Sapindales

Family : Rutaceae

Genus : Murraya

Species: Koenigii
Habit and Habituate

From Garhwal to sikkim, Bengal and southward to Travancore.

It is a small tree upto Sm tall with attractive habit.

Part used

Bark, Root and Leaves.

Murraya koeinigii

The plant is propagated from seeds and can be slown directly in the pit or
seedings transplanted.

Pits are 60cm depth and diameter and filled with compost. The plant live upto

30 years and go on producing aromatic leaves throughout the year.

Actions
The leaves — bark and the roots possess carminative, tonic and stomachic

properties.

Parts used

Bark, Root and Leaves

Phytochemistry of Murraya koeinigii
Leaves
It contain a volatile essential oil, resembling the oil of Aegle marmelos, a resin

and a crystalling principle glucoside named koenigin.
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The leaves are aromatic and contain protein, carbohydrate, fiber, minerals,
carotene, nicotinic acid and vitamin C. It is rich in vitamin A and calcium. The
leaves contain very high amount of oxalic acid. The leaves yield essential oil 0.04%,

bright yellow in colour.

Bark
Synthesis of murrayanine, m.p 168° from Bark.
Fruits
Koenimbine, m.p 194° and konigcine are present in fruits.
Stem bark
A carbazole carboxylic acid — mukoeic acid m.p. 242° are present in stem
bark.
Preparations
Infusion and decoction
Uses

Green tender leaves are eaten raw the cure of dysentery, Decoction of the
leaves are given as a febrifuge in fever. Leaves are popularly used for flavouring
curries and condiments.

- Medicinal herbs with their formulation —
vol-2

- Handbook of medicinal plants
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2. PUNICA GRANATUM

Modern aspect of pomegranate

Classification
Kingdom : Plantae
Class : Magnoliophyta
Order : Myrtales
Family : Punicaceae
Genus : Punica
Species : Granatum
Habit and Habituate

It is a deciduous small tree, may attain a maximum height of 8 cm with
reddish scarlet flowers. The fruit contains large number of hard seeds covered with a
juicy red, pink or yellowish white, sweet astringent acid pulp.

The species is orginated in persia, Afganistan and Balchistan. It is also found

wild in the warm valleys of Himalayas.

Parts used

Flowers, rind of this fruit, fresh fruit juice and dried bark of the stem and root.

Action

Astringent and Anthelmintic.

Phytochemistry

Bark of trunk or roots possess medicinal properties which contains 20 to 22%
tannin : 0.5 to 1% alkaloids.

The seeds contain steroidal estrogens. The fruit pulp contain proteins, fat,
fibre, minerals, oxalic acid, carbohydrate vitamins A, B and C.

Root bark contains punico tannic acid 20 to 25 p.c mannite, sugar, gum pectin,
ash 15 p.c, an active liquid alkaloid pelletierine and oil liquid “isopelletieribe” and
two inactive alkaloids methylpelletierine and pseudo-pelletierine.

Punico-tannic acid when boiled with dilute sulphuric acid is resolvable into

illogic acid and sugar.
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Uses

Bark of this plant is anthelmintic and for expelling tapeworm is said to be very
effective.

The bark and the rind of the fruits and seeds are commonly used in dysentry
and diarrhoea.

Leprosy patients get benefit from fruit juice.

The flowers yield red dye which is used for dyeing cloth.

- Medicinal herbs with their formulations —
vol-2

- Handbook of medicinal plants.
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3.TRIGONELLA FOENUM-GRAECUM

Modern aspect of Fenugreek seed

Class : Dicotyledons

Subclass : Rosidae

Order : Fabales

Family : Fabaceae

Genus : Trigonella

Species : Foenum-graecum
Habit and Habituate

It is a hardy annual plant leaves are feather shaped. Flowers are whitish in
colour.
The species is native to Eastern Europe and Ethiopia. It grows wild in parts of

North India.

Botanical description

An annual herb with an erect prostate, smooth, little branched stem and
trifoliate leaves, the leaflets oblanceolate to oblong and slightly toothed.

The unstalked yellowish-white, violet-tinged flowers are solitary or in pairs in
the upper leaf axils. The fruit is a hairless slender, slightly curved pod with an

extended tip.

Parts used

Seeds, pods and leaves.

Action

Astringent, resolvent, emollient.

Phytochemistry of trigonella foenum — graceum
Constituents

A glycoside of furost-5-en 58,22,26- triol with glucose and xylose as sugars
isolated from seeds. Saponins —grae urins A, B, C,D, E, F and G-isolated from

leaves.
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Diosgenin content of seeds from India was 0.78-1.9%, maximum amount (2.03%) in
cotyledons; germination increased diosgenin content by 9.0%; germination in
presence of yeast extract and cholesterol increased diosgenin content by 25.5%.

The vegetative parts are rich in vitamin A, B and iron.

Uses
The decoction of seeds as administered in drinks, rectal injections and lotions.
The seed is also used to resolve inflammatory tumours, such as carbuncles,
phylegmons and whitlows. The flower is recommended for chapping, haemorrhoidal
tumours, in rectal injection, for dysentery, diarrhoea, bilious and inflammatory colics.
- Handbook of Medicinal uses
- Medicinal plants and their

formulations
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4. MANGIFERA INDICA

Modern aspects of Mango
Classification
Kingdom : Plantae
Order : Sapindales
Family : Anacardiaceae
Genus : Mangifera
Species : Indica
Habitat

This tree indigenous to India and cultivated in many varieties almost

everywhere in gardens.

Parts used

Fruit, kernel, leaves, flowers, bark and gum.

Botanical description
It is a large tree with tap root system. The tree is spreading evergreen with a
dense rounded or globular crown.

Leaves are simple, alternate, irregularly placed along the branchlets.

Phytochemistry

The fruit is a rich source of vitamin A and C apart from minerals and other
vitamins. The ripe fruit contain nearly 20% total soluble sugar 0.2-0.5% acid and 1%
protein.

The kernel contain 9.5% protein mango seed oil is extracted from mango
kernels.

Mangiferin, amino acids, gallotannin, gallic acids, ethylgallate, isoquercetin,
quercetin and B — sitosterol present in various parts of the plant.

Citronellar, diferpene, geranio, limonene, mangiferol, mangiterone, nerol,

nerylacetate, o and  — pinene and tanin present in panicles and leaves.

Pharmacological activities
Antibacterial, antifungal, CNS and Cardio stimulant, cardiotonic, anti-

influenza virus activity.
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Action
Fruit is laxative, diuretic, diaphoretic, astringent, refrigerant.
Unripe fruit is acid, astringent, stomachic.

Bark is astringent and tonic.

Preparations

Sherbats, custards, preserves, confections, pickles, curries and chutneys.

Uses
The bark is astringent, it is use of in diptheria and Rheumatism. It possesses a
tonic action on the mucous membrane.
The kernel juice is snuffed once a day for three days to stop nasal bleeding.
The unripe mango is useful in opthalmia and eruptions.
The rind is astringent, stimulating tonic in debility of stomach.
Mango and its preparations are used for several urinary purposes.
- Handbook of medicinal plants
- Database on Medicinal plants used in

Ayurveda
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S. PHYLLANTHUS EMBLICA

Classification
Kingdom : Plantae
Order : Malpighiales
Family : Phyllanthaceae
Genus : Phyllanthus
Species : P.emblica

Botanical description

Deciduous tree with the ultimate branches phyllanthoid. Leaves are simple,
many in each branch set, small, linear-oblong, 15x3mm, entire; flowers unisexual,
greenish yellow in dense axillary fasicles along the branchlets; tepals 6 oblarceslate;
in male flowers stamens 3 filaments connate to form a short column;

In females ovary globase, 3-chambered with 2 ovules in each; fruit depressed

globase, fleshy, 3cm across, shining yellowish green when ripe; seeds trigonous.

Habitat
The plant is found both in the wild and cultivated state throughout tropical

India. Also distributed in North burma, south china, Indo china and Malaysia.

Action

Astringent, laxative, diuretic, bitter, tonic.

Chemical constituents

Vitamin C, this is one of the major ingredients of the famous tonic
cyavaraprasam and can also help improve intelligence and memory power.

The major amino acids present are alarine, aspartic acid, glutamic acid, lysine
and proline.

The fruit contains chromium and copper.

Parts used

Root, bark, leaves and fruits.

Uses
It acres diseases due to morbid Vatha, Pitha and Kapha and is especially good

for the abundant growth of hair.
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The drug which cures thirst, burning sensation, vomiting, diabetes, emaciation,
anorexia, toxicocis, fever, impurity of blood and haemorrhage.

It is useful in cough, dyspnoea, inflammation of eyes, jaundice, leukorrhoea
and menorrhagia.

The ripe fruit is forms an ingredient of preparation like triphaladi tailam,
mahatiktaka ghrtam, kayyanyadi tailam.

- Medicinal plants and their

formulations
- Medicinal plants -
Moshrafuddin ahmed.
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6. SOLANUM TORVUM

Classification
Kingdom - Plantae
Order - Solanales
Family - Solanaceae
Genus - Solanum
Species - S.torvum

Botanical description

A shrub up to 4m high, pubescent, leaves ovate, sorrate or cobed, shortly
accuminate, membraneous, sparsely stellate, pubscent, above, more closely so beneath
base unequal or rounded; flowers white usually extra-axillary, often branched,
anarmes cymes, pedicels slender; fruit pubescent outside, lobes spreading, linear,

oblong or lanceolate, berry globose, seated on a persistence calyx .

Flowering and fruiting

September — October

Distribution

Assam, Khasi and Jaintia hills of Meghalaya.

Propagation

By seeds

Parts used

Leaves and fruits

Uses

Leaf is useful for wounds and fruit is used as a cure for cough.

- Medicinal plants (Moshrafuddin ahmed)
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7. TRACYSPERMUM AMMI

Classification
Kingdom - Plantae
Order - Apiales
Family - Apiaceae
Genus - Trachyspermum
Species - T. ammi
Description

Ajwain small, oral shaped, seed like fruits are pale brown schizocarps, which
resemble the seeds of other plants in the apiaceae family such as caraway, cumin and
fennel. They have a bitter and pungent taste. They smell almost exactly like thyme
because they also contain thymol. But they are more aromatic and less subtle in taste,

as well as being somewhat bitter and pungent.

Cultivation and production

The plant is mainly cultivated in Iran and India.

Culinary uses

The fruits are rarely eaten raw. They are commonly dry-roasted or fried in
ghee. This allows the spice to develop a more subtle and complex aroma. In Indian
cuisine, it is often part of a chaunk, a mixture of spices fried in oil or butter, which is
used to flavor lentil dishes.

It is widely used in pakistani cusine as well and it is also an important

ingredient for herbal medicine practical there.

Uses in traditional medicine

Ajwain is used in traditional Ayurveda primarily for stomach disorders such as
indigestion, bloating, fatigue, abdominal pain, flatulence, diarrhoea and colic along
with respiratory distress and loss of appetite.

In Siddha medicine, the crushed fruits are applied externally.

https://en.m.w ikipedia.org>wiki>Ajwain
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ANUPANAM
HONEY

Honey is a naturally converted form of sugary food, the nectar of flowers and

other plant exudations systemically collected and stored by honey bees.

Honey as a vehicle:

Physical properties of honey

Aroma : Depends upon the floral source from

where it’s collected.

Colour : It ranges from pale yellow or yellowish brown

to dark brown.

Specific rotation : +3to-10

Constituents of honey

Honey contains chiefly dextrose and fructose moisture, small amounts of

sucrose and mineral constituents.

>

Action

YV V V VY

Moisture: 20.6% fructose: 38% glucose : 31% sucrose: 1% other sugar
8.5% fat: 0.1% minerals: 0.2% , Protein 0.3% others: 0.4%.

Vitamins present in honey are vitamin B1-B6, Vitamin C.

Minerals include calcium, phosphorous and Iron.

Trace elements in honey arte magnesium, selenium, sulphur, chloride and
silica.

Coloring matter: Caroline, chlorophyll, xanthophylls, anthocyanin, tanin.
Acids: Acetic acid, formic acid, malic acid, citric acid, succinic acid,
oxalic acid.

Enzymes: Chief enzyme present in honey is invertase. Other include
protease, oxidases, peroxidase, reductase.

-The wealth of India Vol. Il Pg.91)

Antimicrobial
Antiseptic
Sedative

Demulcent
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Uses of Honey

Provides wholesome nourishment also an energy giving rich food.

The predigested sugars present in honey are easy to digest and are readily
absorbed and assimilated by the body.

Extensively used in preparing breads, cakes, biscuits, pastries, chewing gums,
candies.

Honey constitutes all important ingredients of certain lotions, cosmetics,

soaps, creams, balms, inhalations.

Distinguishing quality honey

High quality natural honey can be distinguished its fragrance and taste. The
honey should not lay down in layers. It this is a case, it indicates the excessive
humidity (over 20%) of the product, and such a honey would not be suitable for long
term preservation.

A fluffy thin layer on the surface of the honey (like a white foam) or marble-
coloured and white spots in crystallized honey at the wall sides of the bottle are
caused by filling of liquid honey with subsequent sealing- the air bubbles are
surfacing and part of them is concentrated at the wall sides. This is an indication of a
high quality honey, which was tilled without pasteurization (heating).

A true honey that is at least one month old is usually of demure (not

translucent) colour.

Preservation of Honey:
Because of its unique composition and the complex processing of nectar by

the bees.
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INGREDIENTS OF KARUVEPPILAI CHOORANAM
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INGREDIENTS OF KARUVEPPILAI CHOORANAM

MATHULAI ODU
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INGREDIENTS OF KARUVEPPILAI CHOORANAM

VENDH YAM
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INGREDIENTS OF KARUVEPPILAI CHOORANAM

NELLI MULLI
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DRUG : KARUVEPPILAI CHOORANAM
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4. MATERIALS AND METHODS

Preparation of KARUVEPPILAI CHOORANAM according to the Anuboga
Vaidhiya Navaneetham part-VIII Pg.no.121, Edition 1995.

Collection and purification of raw drugs

Materials required

Karuveppilai - 35gms (1 palam)
Sundaivattral - 35 gms (1 palam)
Mangkottai parupu - 35gms (1 palam)
Omam - 35 gms (1 palam)
Nelli mulli - 35 gms (1 palam)
Mathulai odu - 35 gms (1 palam)
Venthayam - 35 gms (1 palam)
Method of purification

All the above ingredients should be dried in sunlight and taken.

Preparation of medicine

Ingredients
Karuveppilai - 35gms (1 palam)
Sundaivattral - 35 gms (1 palam)
Mangkottai parupu - 35gms (1 palam)
Omam - 35 gms (1 palam)
Nelli mulli - 35 gms (1 palam)
Mathulai odu - 35 gms (1 palam)
Venthayam - 35 gms (1 palam)

Method of preparation

All the above ingredients should be dried in sunlight grinded well seperately
and are all mixed and make into fine powder (chooranam) by filtering it with pure
white cloth(Vasthirakayam).

Anuboga vaithya Navaneetham Page No.121, edition 1995.

Dose of drug : 1-1 V2 varagan edai (4.16 - 6.24 gms)
Adjuvant : Honey
Indications : Diarrhoea and indigestion.
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QUALITATIVE AND QUANTITATIVE ANALYSIS

PHYTOCHEMICAL ANALYSIS

PROCEDURE:
Quantitative Estimation of carbohydrate

The total sugar content was estimated by Anthrone method (Roe, 1955). A
known amount of the sample was taken, ground well with 80% ethanol and was
centrifuged at 4000 rpm. From the supernatant, 0.5 ml was taken and 5 ml of anthrone
reagent was added. The tubes were kept in a boiling water bath for 15 min. After that,
they were kept in a dark room for another 15 minutes. The colour intensity developed

was read in a spectrophotometer at 650 nm.

Ref: ROE, J. H. (1955), “The determination of sugar in blood and spinal fluid with
anthrone reagent” Ibid., ill: 335-343.

Quantitative Estimation of flavanoids: (Evans, 1996)

Total flavonoid content was determined by Aluminium chloride method using
catechin as a standard. 1ml of test sample and 4 ml of water were added to a
volumetric flask (10 ml volume). After 5 min 0.3 ml of 5 % Sodium nitrite, 0.3 ml of
10% Aluminium chloride was added. After 6 min incubation at room temperature, 2
ml of 1 M Sodium hydroxide was added to the reaction mixture. Immediately the final
volume was made up to 10 ml with distilled water. The absorbance of the reaction
mixture was measured at 510 nm against a blank spectrophotometrically. Results were

expressed as catechin equivalents (mg catechin/g dried extract).

Ref: Devanaboyina N et al., “Preliminary Phytochemical Screening, Quantitative
Estimation And Evaluation Of Antimicrobial Activity Of Alstoniamacrophylla Stem
Bark” IJSIT, 2013, 2(1), 31-39

Quantitative Estimation of Saponins: (Evans, 1996)

Methanolic and water extract was dissolved in 80% methanol, 2ml of Vanilin
in ethanol was added, mixed well and the 2ml of 72% sulphuric acid solution was
added, mixed well and heated on a water bath at 600c for 10min, absorbance was
measured at 544nm against reagent blank. Diosgeninis used as a standard material and

compared the assay with Diosgenin equivalents.
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Ref: Devanaboyina N et al., “Preliminary Phytochemical Screening, Quantitative
Estimation And Evaluation Of Antimicrobial Activity Of Alstoniamacrophylla Stem
Bark” IJSIT, 2013, 2(1), 31-39

Quantitative Estimation of Tannins: (Robert, E.B. 1971. Agro.J.63, p.511)

Iml of the extract was mixed with 5ml of vanillin hydrochloride reagent (mix
equal volumes of 8% HCL in methanol and 4% vanillin in methanol). The mixed was
allowed to stand for 20mins and measure the absorbance at 500nm. The standard

graph was plotted for working standard catechin solution (0 to 250ug/ul).

Ref: Robert, EB, "Method for estimation of tannin in grain sorghum ", Agro J,
vol. 63, 1971,p.511; 10.
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FOURIER TRANSFORM - INFRA RED SPECTROSCOPY
PERKIN ELMER - SPECFTRUM ONE
Introduction

Vibrational spectroscopy is an extremely useful tool in the elucidations of
molecular structure. The spectral bands can be assigned to different vibrational
modes of the molecule. The various functional groups present in the molecule can be
assigned by a comparison of the spectra with characteristic functional group
frequencies. As the positions of the bands are directly related to the strength of the
chemical bond, a large number of investigations including intermolecular interactions,
phase transitions and chemical kinetics can be carried out using this branch of
spectroscopy.

In IR spectroscopy, the resonance absorption in made possible by the change
in dipole moment accompanying the vibrational transition. The infrared spectrum
originates from the vibrational motion of the molecule. The vibrational frequencies
are a kind of fingerprint of the compounds. This property is used for characterization
organic, inorganic and biological compounds. The band intensities are proportional to
the concentration of the compound and hence qualitative estimations are possible. The
IR spectroscopy is carried out by using Fourier transform technique.

Principle

Infra red spectroscopy involves study of the interaction of electromagnetic
radiation with matter. Due to this interaction,l electromagnetic radiation characteristic
of the interacting system may be absorbed (or emitted). The experimental data consist
of the nature (frequency of wave length) and the amount (intensity) of the
characteristic radiation absorbed or emitted. These data are correlated with the
molecurlar and electronic structure of the substance and with intra — and inter
molecular interactions.

FT-IR spectroscopy is used primarily for qualitative and quantitative analysis
of organic compounds, and also for determining the chemical structure of inorganic
materials. The region between 500-4000 wave number is referred to as the finger print
region. Absorption bands in this region are generally due to intra molecular
phenomena and are highly specific for each material. The specificity if these bands
allow computerized data searches to be performed against reference libraries to

identify a material.
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Table of Characteristic IR Absorptions

Frequency, cm-1

Bond

Functional group

3640 - 3610 (s, sh)

O-H stretch

Free hydroxyl alcohols phenols

3500 - 3200 (s,b)

O-H stretch, H — bonded

Alcohols, phenols

3400 - 3250 (m) N — H stretch Primary, secondary, amines,
amides
3300 - 2500 (m) O — H stretch Carboxylic acids

3330 - 3270 (n, s)

—C (triple bond) C—H: C - H

Alkynes (terminal)

stretch
3100 - 3000 (s) C — H stretch Aromatics
3100 — 3000 (m) = C — H stretch Alkenes
3000 — 2850 (m) C — H stretch Alkenes
2830 — 2695 (m) H - C =0; C —H stretch Aldehydes
2260 - 2210 (v) C (triple bond) N stretch Nitriles
2260 — 2100 (w) C (triple bond) C- stretch Alkynes

1760 — 1665 (s) C =0 stretch Carbonyls (general)

1760 — 1690 (s) C =0 stretch Carboxylic acids

1750- 1735 (s) C =0 stretch Esters, saturated aliphatic

1740 — 1720 (s) C =0 stretch Aldehydes, saturated aliphatic

1730 - 1715 (a) C =0 stretch Alpha, beta — unsaturated esters

1715 (s) C =0 stretch Ketones, saturated aliphatic

1710 — 1665 (s) C =0 stretch Alpha, beta -  unsaturat
aldehydes, ketones

1680 — 1640 (m) -C=C- Alkenes

1650 — 1580 (m) N — H bend Primary amines

1600 — 1585 (m)

C-C stretch (in — ring)

Aromatics

1550 — 1475 (s)

N — 0 asymmetric stretch

Nitro compounds

1500 — 1400 (m)

C —C stretch (in — ring)

Aromatics

1470 — 1450 (m)

N — 0 asymmetric stretch

Nitro compounds

1370 — 1350 (m)

C — H bend

Alkanes

1360 — 1290 (m)

C — Hrock

Alkanes
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1335 - 1250 (s)

C — N stretch

Aromatic amines

1320 - 1000 (s)

C — 0 stretch

Alcohols, carboxylic

esters, ethers

acids,

1300 — 1150 (m)

C - H wag ( - CH2X)

Alkyl halides

1250 — 1020 (m) C — N stretch Aliphatic amines
1000 — 650 (s) =C — H bend Alkynes
950 - 910 (m) O — H bend Carboxylic acids
910 — 665 (s, b) N - H wag Primary, secondary amines
900 — 675 (s) C-H “oop” Aromatics
850 — 550 (m) C — CI stretch Alkyl halides
725 — 720 (m) - C (triple bond) C-H : C- H | Alkynes
bend
690 — 515 (m) C - Brstretch Alkyl halides

M = medium, w = weak, s=strong, n = narrow, b = broad, sh = sharp

Sampling techniques:

There are a variety of techniques for sample preparation depending on the

physical form of the sample to be analyzed.

Solid
Liquid :
Gas

» The Sample was grounded using — an agate mortar and pestle to give a very
fine powder.

» The finely powder sample was mixed with about 100 mg dried KBr salt.

» The mixture was then pressed under hydraulic press using a dye to yield a

transparent disc (measure about 13 mm diameter and 0.3mm in thickness),

KBr or Nujol mull method
Csl/ TIBr Cells

Gas Cells

Experimental Procedure: Done at SAIF, IIT Madras, Chennai — 36KBr Method

through which the beam of spectrometer passed.
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HR SEM - METHODOLOGY

HR SEM-Methodology:

An SEM is essentially a high magnification microscope, which used a focused
scanned collection beam to produce images of the sample, both top-down and, with
the necessary sample preparation, cross-sections. The primary electron beam interacts
with the sample in a number of key ways:-

Primary electrons generate low energy secondary electrons, which tend to emphasize
the topographic nature of the specimen.

Primary electrons can be backscattered which produces images with a high
degree of atomic number (Z) contrast.

Ionized atoms can relax by electron shell-to-shell transitions. Which lead to
either X-ray emission or Auger electron ejection. The X-rays emitted are
characteristic of the elements in the top few urn of the sample.

Sample Preparation:

Sample preparation can be minimal or elaborate for SEM analysis depending
on the nature of the samples and the data required. Minimal preparation includes
acquisition of a KARUVEPPILAI CHOORANAM that will fit into the SEM
chamber. And it should be analyzed.
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BIOCHEMICAL ANALYSIS

Preparation of extract:

water was added to it.

Then it was boiled welll for about 10minutes.

BIOCHEMICAL ANALYSIS OF KARUVEPPILAI CHOORANAM

5 gms of the drug was taken in a 250ml clean beaker and 50ml of distilled

Then it is

allowed to cool and filtered in a 100ml volometric flask and made up to 100ml with

distilled water. The extract is used for the qualitative analysis.

Qualitative analysis:

S.No. EXPERIMENTS OBSERVATION INFERENCE
1. | Test for calcium:
2 ml Of the above prepared extract Formation of white presence of
taken in a clean test tube to this add | colour precipitate calcium
2 ml of 4% ammonium oxalate
solution.
2. | Test for sulphate:
2 ml of the extract is added to 5% Formation of white Presence of
barrium chloride solution. colour precipitate sulphate.
3. | Test for chloride:
The extract is treated with silver ) ) Presence of
nitrate solution. Formation 01.6 V,Vhlte chloride.
colour precipitate
4. | Test for carbonate:
The substance is treated with Formation of presence of
concentrated HCL. effervescence. carbonate.
5. | Test for starch:
The extract is added with weak Formation of blue presence of
iodine solution. colour starch.
6. | Test for ferric iron:

The extract is acidified with glacial
acetic acid and potassium ferro

cyanide.

Formation of blue

colour

presence of

ferric iron.
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7. | Test for ferrous iron:

The extract is treated with Appearance of presence of
concentrated nitric acid ammonium | blood red colour. ferrous iron
thiocyanide solution.

8. | Test for phosphate:

The extract is treated with Formation of yellow presence of
ammonium molybdate and precipitate phosphate.
concentrated nitric acid.

9. | Test for albumin:

. . ) presence of
The extract is treated with esbach’s | Formation of yellow .
o albumin.
reagent. precipitate
10. | Test for tannic acid: . presence of
. ) ) Formation of blue .
The extract is treated with ferric o tannic acid.
i black precipitate.
chloride.

11. | Test for unsaturation: Presence of
Potassium permanganate solution It gets decolourised. unsaturated
is added to the extract. compounds.

12. | Test for the reducing sugar:
5ml of benedict’s qualitative

L . Colour change
solution is taken in a test tube and Presence of
occurs.
allowed to boil for 2 minutes and reducing sugar.
add 8 to 10 drops of the extract and
again boil it for 2 minutes.
13. | Test for amino acid:
One or two drops of the extract is
placed on a filter paper and dried Appearance of Presence of
well. After drying, 1 % ninhydrin Violet colour amino acid.
is sprayed over the same and dried
it well.
14. | Test for zinc:

The extract is treated with

potassium ferro cyanide.

Formation of white

precipitate

Presence of zinc.
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PRE-CLINICAL STUDIES

TOXICITY STUDY
TOXICOLOGICAL STUDIES ON KARUVEPPILAI CHOORANAM
OBJECTIVES
The aim of this study is to evaluate the toxicity of the drug KARUVEPPILAI
CHOORANAM, when administered orally to male Wistar Albino Rats with different
doses, so as to provide a rational base for the evaluation of the toxicological risk to

man and indicate potential target organs.

Guidelines followed:

OECD Guidelines No.423.

The experimental protocol was approved by IAEC (Institutional Animal
Ethical Committee) as per the guidance of CPCSEA (Committee for the Purpose of
Control and Supervision of Experiments on Animals), Ministry of Environment and

Forest, Government of India.

Study design and Controls:

1) Wistar Albino Rats in controlled age and body weight were selected.

2) KARUVEPPILAI CHOORANAM was administered at Smg/kg, 50mg/kg,
300mg/kg, 2000 mg/kg body weight as water as suspension along with blank.

3) The results were recorded on the day of drug administration approximately
1%, 3, 4™ 24" hours in post dosing further made in to observation upto 14
days.

4) The animals were kept in a clean environment with 12 hour light and 12 hour
dark cycles. The air was conditioned at 22 +3°C and the relative humidity was

maintained between 30-70% with 100% exhaust facility.

EXPERIMENTAL PROCEDURE
Animals

Male Wistar albino rats (150 — 200 gm) were used for the study. The animals
were obtained from animal house, Kerala Veterinary and Animal Sciences,
Mannuthy, Kerala. The animals were placed at random and allocated to treatment
groups in polypropylene cages with paddy husk as bedding. Animals were housed at a
temperature of 24+2°C and relative humidity of 30 — 70 %. A 12:12 light:dark cycle
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was followed. All animals were allowed to free access to water and fed with standard
commercial pelleted rat chaw (M/s. Hindustan Lever Ltd, Mumbai). All the
experimental procedures and protocols used in this study were reviewed by the
Institutional Animal Ethics Committee, Nandha College of Pharmacy, Erode
(688/PO/Re/S/02/CPCSEA) and were in accordance with the Institutional ethical
guidelines (Proposal Number:NCP/IAEC/2018-19/23)
Test Compound

KARUVEPPILAI CHOORANAM
Administration Procedure

Honey was wused as vehicle and various doses of KARUVEPPILAI
CHOORANAM were administered through oral route using gastric gavage tubes to
animals by suspending in vehicle.

The animals were marked on body with picric acid solution prepared in water.
The marking within the cage was as below.

Table-1 Group Numbering and Identification animals were marking on body

Group No Animal Marking
1 Head
2 Body
3 Tail

The group no., sex of the animal and animal numbers were identified as
indicated below using cage label and body marking on the animals.
Table — 2 Numbering and Identification cage label and body marking

on the animals.

Cage No Group No Animal marking Sex
1 1 H,B, T Female
2 II H,B, T Female
3 III H,B,T Female
4 v H,B, T Female
5 \Y H,B, T Female
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The doses for the study were selected based on literature search and range
finding study. Following the period of fasting, the animals were weighed and then
drug was administered orally as single dose using a needle fitted onto a disposable

syringe of approximate size at the following different doses.
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ACUTE TOXICITY STUDY
Acute Toxicity Studies

Acute toxicity studies were performed according to OECD-423 (Organization
of Economic and Cooperation Development) guidelines.

Male Wister albino rats were selected by random sampling technique were
employed in this study. The animals were fasted for 4 hr with free access to water.
The KARUVEPPILAI CHOORANAM was administered orally at a dose of 5 mg/kg
initially and mortality if any was observed for 3 days. If mortality was observed in
two out of three animals, then the dose administered was considered as toxic dose.
However, if the mortality was observed in only one animal out of three animals then
the same dose was repeated again to confirm the toxic effect. If no mortality was
observed, then higher (50, 300, 1000 and 2000 mg/kg) doses of the KARUVEPPILAI
CHOORANAM were employed for further toxicity studies. The following general
behaviour was also observed during the acute toxicity study (Ecobichon DJ, 1997).
3.1. Doses:

The doses for the study were selected based on literature search and range
finding study. Following the period of fasting, the animals were weighted and then
drug was administered orally as single dose using a needle fitted onto a disposable
syringe of approximate size at the following different doses.

Table — 3. Doses

GROUP DOSE

Group -1 Control
Group — 11 Smg/kg
Group — III 50mg/kg
Group — IV 300mg/kg
Group -V 2000mg/kg

The test substance was administered as single dose. After single dose

administration period, all animals were observed for 14 days.
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General Behaviours

S.No

General Behaviour

—

Sedation

Hypnosis

Convulsion

Ptosis

Analgesia

Stupar Reaction

Motor activity

Muscle Relaxant

O | 0| Q||| | WD

CNS Stimulant

[S—
=]

CNS Depressant

p—
p—

Pilo Erection

[S—
[\

Skin Colour

[S—
98]

Lacrimation

H
n

Stool Consistancy
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SUB-ACUTE TOXICITY STUDY
1.0bjective
The objective of this ‘Sub-acute toxicity study of KARUVEPPILAI
CHOORANAM on Wistar Albino Rats’ was to assess the toxicological profile of the
test substance when treated as a single dose. Animals should be observed for 28 days
of drug administration. This study provides information on the possible health hazards

likely to arise from exposure over a relatively limited period of time.

2. Test Guideline followed
OECD 407 Method — Sub-Acute Toxic Class Method (Repeated Dose 28-Day
Oral Toxicity Study in Rodents)

3. Test substance Detail

Name: KARUVEPPILAI CHOORANAM

Wistar albino rats of either sex weighing 150-200g were used in the study. The
animals were divided in to 3 groups of 6 animals each. Group I served as control
received Distilled water (1ml/kg). Group II & III received the KARUVEPPILAI
CHOORANAM at the dose of 250 and 500 mg/kg respectively.

Table 4. Animal Groupings

Groups Drug Treatment
I Control (Iml/kg, p.o)
- KARUVEPPILAI CHOORANAM
(250mg/kg, p.o)
m KARUVEPPILAI CHOORANAM

(500mg/kg, p.o)

Numbering and Identification
The animals were marked on body with picric acid solution prepared in water.

The marking within the cage was as below.
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Table-5 Group Numbering and Identification animals were marking on body

Group No Animal marking

Control H,B, T, HB,BT,HT
Low dose H,B,T,HB,BT,HT
High dose H,B,T,HB,BT,HT

H-head, B-body, T-tail
The group no., cage no., sex of the animal and animal no. were identified as

indicated below using cage . label and body marking on the animals:

Table-6. Dose level

Cage no Group no Animal marking Sex
H.B,T Male
1 Control
HB,BT,HT Female
H.B,T Male
2 Low dose
HB,BT,HT Female
H,B,T Male
3 High dose
HB,BT . HT Female

HB - Head Body, BT — Body Tail, HT — Head Tail

The vehicle (Honey) and test drugs were administered orally, once daily for 28
days. Body weight, food intake and water intake were monitored at regular intervals.
The animals were sacrificed on 29" day for biochemical and histopathological studies.
Prior to the sacrifice, animals were isolated in individual cages and fasted for 12 hr,
with water provided ad libitum.

Then, they were anaesthetized with pentobarbitone (45mg/kg, i.p) and the
blood was collected by sino-orbital puncture. Blood samples for the determinations of
hematological parameters (Ghai, 1995) were collected in heparinized tubes and used
for the following determinations, hemoglobin (Hb), red blood cell (RBC) count, white
blood cell (WBC) count and differential count (DC)

Non-heparinized tubes were used for serum biochemistry determinations. To
obtain the serum, blood samples were placed at room temperature for approximately

30 min. Then, the tubes were centrifuged at 3000 x g for 10 min and the supernatants
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were taken for the determinations of SGPT (AST), ALT (SGOT), ALP, Creatinine,
Blood urea nitrogen, Creatinine Phosphokinase and Lactate Dehydrogenase.
Estimation of AST and ALT

Activities of serum Aspartate transaminase (AST) and Alanine transaminase
(ALT) were assayed by the method of Reitman and Frankel, 1957. 0.2 ml of serum
with 1 ml of substrate (aspartate and a-ketoglutarate for AST; alanine and o -keto
glutarate for ALT, in phosphate buffer pH 7.4) was incubated for an hour in case of
AST and 30 minutes for ALT. 1 ml of DNPH solution was added to arrest the reaction
and kept for 20 min in room temperature. After incubation 1 ml of 0.4N NaOH was
added and absorbance was read at 540 nm. Activities expressed as [U/L.

Estimation of ALP (King, 1965)

Set up three test-tubes. Into the 1*" (test), added 5 ml of the substrate solution
(p-nitrophenyl phosphate in glycine/NaOH buffer) followed by 0.1 ml of serum. After
30 minutes reaction at 37°C, the optical density was measured at 405 nm. Into the 2™
tube, 5 ml of substrate solution was added with 0.1 ml of serum. After mixing, the
optical density was measured immediately. Into the 3™ tube, 0.1 ml of water was
added with 5.0 ml of p — nitrophenol standard solution, optical density was measured.
Estimation of Blood Urea (Natelson et al., 1951)

Labeled three test-tubes as B, T and S. Into B, pipette, 0.02 ml water, into T,
0.02 ml blood and into S, 0.02 ml standard urea solution (40 mg urea in 100 ml of
water). 0.1 ml of diacetyl monoxime solution and 5 ml of acid regent
(Thiosemicarbazide) was added into all the test-tubes. Mixed and kept in a boiling
water bath for 15 minutes. After cooling, the absorbance was read at 540 nm and
concentration of urea in mg/dl was calculated.

Estimation of Serum Creatinine (Slot, 1965)

Labeled three test-tubes as B, T and S. Into B, pipetted, 2 ml of water, into T,
2 ml serum and 4 ml of water, into S, 3 ml of water and 1 ml of creatinine standard
(4mg/dl). 2 ml of ammonium sulphate and 2 ml of sodium tungstate was added in all
the three test-tubes. Centrifuged and removed 3 ml of supernatant from each test tube.
1 ml of picric acid and distilled water was added to the supernatant of test tubes B, T
and S. Absorbance was read at 520 nm and concentration of serum creatinine in mg/dl

was calculated.
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Determination of Creatine Phosphokinase

The activity of CK was estimated by the method of Rosalki (1967). CK
catalyses the conversion of creatine phosphate and ADP to creatine and ATP. The
ATP and glucose are converted to ADP and glucose-6-phosphate by hexokinase
(HK). Glucose -6-phosphate dehydrogense (G-6-PDH) oxidizes D-glucose-6-
phosphate and reduces the nicotinamide adenine dinucleotide (NAD). The rate of
NADH formation, measured at 340nm, is directly proportional to serum CK activity.
One ml of working reagent was added to 50 pl of test sample, mixed and incubated at
37° C for 1min. After incubation, change in the optical density was measured for 3
min at an interval of Imin against blank at 340nm. The activity of creatine
Phosphokinase was expressed as U/L.
Determination of Lactate Dehydrogenase

The activity of LDH was estimated by the method of Teitz,1976. The enzyme
LDH is distributed in tissues particularly in heart, muscle and kidney. LDH catalyzes
the oxidation of lactate to pyruvte in the presence of NAD which is subsequently
reduced to NADH. The rate of NADH formation was measured at 340nm and is
directly proportional to LDH activity. One ml of the working reagent was added to 10
ul of test sample, mixed and incubated at 37° C for 1min. After incubation, change in
the optical density was measured for 1min at an interval of 1 min against reagent
blank at 340 nm. The activity of LDH was expressed as U/L.

After blood collection, the animals were sacrificed by cervical decapitation
and the organs such as brain, heart, liver, spleen, kidney and testis were removed and
weighed. The organs were preserved in 10% buffered formaldehyde for

histopathological observations.

HISTOPATHOLOGICAL STUDIES

Anatomy of the liver was studied immediately after sacrificing the animals. A
small portion was fixed in 10% neutral buffered formalin as described by Luna 14.
Thin sections of 4-5um were taken, stained with Haematoxylin and Eosin and
histology was studied.
Statistical Analysis

The values were expressed as mean = SEM. The statistical analysis was
carried out by one way analysis of variance (ANOV A) followed by Dunnett’s ‘¢’ — test

using graph pad version 1. P values <0.05 were considered significantly.
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7. RESULT AND INFERENCES
QUALITATIVE AND QUANTITATIVE ANALYSIS

PHYTO-CHEMICAL STUDY
This experimental study was taken up to qualitative analysis of Phyto-
chemicals in the drug of Karuveppilai chooranam, using various test and the results
are exhibited in Table No.7
Table No 7: Incidence of various phyto-chemicals in Karuveppilai Chooranam

S.No. Name of Tests Conducted Result Observed

Observation of Alkaloids

1. Mayer’s Test Negative
2. Dragendroff’s Test Negative
3. Hager’s Test Negative

Observation of Carbohydrates and Glycosides

4. Molisch Test Positive
5. Legal’s Test Negative
6. Borntrager’s Test for anthraquinones Negative

Observation of Phytosterols

7. Liebermann — Burchard Test Negative
8. Salkowski Test Negative
Observation of Flavanoids
Shinoda Test
0. (Magnesium turnings & Hydrochloric Negative
acid)
10. Fluorescence Test Negative

Observation of Tannins

11. Ferric chloride test Negative
12. Potassium dichromate test Negative
13. Lead acetate test Negative
14. Millon’s test Negative
15. Biuret test Negative

Negative

16. Ninhydrin test
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Observation of fixed oils and fats

17. | Spot test Negative

18. Saponification test Positive

Observation of Lignin

19. | Phloroglucinol test Negative

Observation of Saponins

20. Frothing test Negative
Note: Positive indicates the presence of Phytochemical; Negative indicates the absence of
Phytochemical
Result

Phytochemical analysis of Karuveppilai chooranam shows the presence of

carbohydrates, glycosides, fixed oils and fats.
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FOURIER TRANSFORM - INFRARED SPECTROSCOPY
IR TRACER - 100 THE NEW FORURIER TRANSFORM INFRARED
SPECTROPHOTOMETER

Chart — 1 FTIR results of Karuveppilai Chooranam
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Table — 8 Functional group by FTIR study

FREQUENCY cm-1

BOND

FUNCTIONAL GROUP

520.78

C-1 stretching

Halo compound

574.79 C-1 stretching | Halo compound

761.88 C-Cl stretch | Aliphatic flouro compound
866.04 C-H “oop” Aromatic

1035.77 C-Fstretch | Aliphatic flouro compound
1080.14 C-F stretch | Aliphatic flouro compound
1159.22 C-F stretch | Aliphatic flouro compound
1236.37 C-F stretch | Aliphatic flouro compound
1365.60 C-H rock Alkanes

1743.65 C=0 stretching | §-Lactone

2314.58 P-H stretch | Phosphines
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2353.16 P-H stretch | Phosphorus

2856.58 C-H stretch Alkanes

2929.87 C-H stretch Alkanes

S-strong, W-weak, M-medium

Result:

FTIR study of Karuveppilai chooranam shows the presence of functional
groups such as Halo compounds, Aliphatic flouro compounds, Aromatics, Alkanes,

d-Lactone , Phosphorus and Phosphines.
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SEM ANALYSIS

Scanning Electron Microscope (SEM)
Vaaaes P . YR

- - ‘& . _I o L
e l@r 2
N . VisluRER ke

HV ‘ mag WD ‘det mode

30.00 kV|5000x|9.6 mm |ETD| SE

SEM -5000 Magnification

Hv ‘ mag WD det | mode

30.00 kV |30 000 x |[10.0 mm | ETD | SE

SEM -30000 Magnification
Result:
The particles were stabilized and have irregular morphology. The particles

were distributed in range10 pm and the size is below luym
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BIO-CHEMICAL ANALYSIS OF KARUVEPPILAI CHOORANAM
Preparation of the extract:

5 grams of the drug was taken in a 250ml clean beaker and 50ml of distilled
water was added to it. Then it was boiled welll for about 10minutes. Then it is
allowed to cool and filtered in a 100ml volometric flask and made up to 100ml with

distilled water. The extract is used for the qualitative analysis.

Table - 9
BIO-CHEMICAL ANALYSIS
S.NO | EXPERIMENT OBSERVATION INFERENCE
TEST FOR CALCIUM
Indicates the
2ml of the above prepared extract is taken | A white precipitate is
1. presence of
in a clean test tube. To this add 2ml of 4% formed
calcium
Ammonium oxalate solution
TEST FOR SULPHATE Indicates the
A white precipitate is
2. 2ml of the extract is added to 5% Barium presence of
formed
chloride solution. Chloride
TEST FOR CHLORIDE
No white precipitate Absence of
3. The extract is treated with silver nitrate
. is formed chloride
solution
TEST FOR CARBONATE No Brisk
Absence of
4. The substance is treated with effervessence is
carbonite
concentrated Hcl. formed
TEST FOR STARCH Indicates the
5. Blue colour is
The extract is added with weak iodine presence of
formed
solution starch
TEST FOR FERRIC IRON
6 The extract is acidified with Glacial No blue colour is Absence of ferric
' acetic acid and potassium ferro cyanide. formed iron
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TEST OF FERROUS IRON

The extract is treated with concentrated

Blood red colour is

Indicates the

7. presence of
Nitric acid and Ammonium thio cyanate formed
ferrous iron
solution
TEST FOR PHOSPHATE
No yellow Absence of
8. The extract is treated with Ammonium _
precipitate is formed phosphate
Molybdate and concentrated nitric acid
TEST FOR ALBUMIN
No Yellow Absence of
9. The extract is treated with Esbach’s _
precipitate is formed albumin
reagent
Indicates the
TEST FOR TANNIC ACID Blue black
10. ) ) o presence of
The extract is treated with ferric chloride. | precipitate is formed
tannic acid
Indicates the
TEST FOR UNSATURATION )
. It gets decolourised. presence of
11. Potassium permanganate solution is
unsaturated
added to the extract
compound
TEST FOR THE REDUCING SUGAR
5ml of Benedict’s qualitative solution is Indicates the
colour change
12. taken in a test tube and allowed to boil for presence of
occurs.
2 mts and add 8-10 drops of the extract reducing sugar
and again boil it for 2 mts.
TEST FOR AMINO ACID
One or two drops of the extract is placed Indicates the
Violet colour is
13. on a filter paper and dried well. After presence of
formed
drying, 1% Ninnhydrin is sprayed over amino acid
the same and dried it well.
TEST FOR ZINC ‘ o
No white precipitate
14. The extract is treated with Potassium Absence of zinc

Ferrocyanide.

is formed
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Inference:

Analysis reveals the presence of Calcium, Sulphate, Amino acid, Tannic
acid, unsaturated compound, Ferrous iron, Starch, and Reducing sugar in
KARUVEPPILAI CHOORANAM.

Biochemical Analyis report was given by Mrs. N.Nagaprema, M.Sc., H.O.D,
Bio Chemical Department, Government Siddha Medical College, Palayamkottai.
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ACUTE TOXICITY STUDY ON KARUVEPPILAI CHOORANAM

Effect of Acute Toxicity (14 Days) of KARUVEPPILAI CHOORANAM

Table 10 Physical and behavioral examinations.

Group no. | Dose(mg/kg) | Observation sign Mortality
Group-I Control Normal Oof3
Group- 11 5 mg/kg Normal Oof3
Group-IIT | 50 mg/kg Normal Oof3
Group-IV | 300 mg/kg Normal Oof3
Group-V 2000 mg/kg Normal Oof3

Table — 11 shows the effect of control — Distilled water ( 1ml/kg ) on general

behavior after single oral administration in Rat.

Time of observation after control — Distilled

SLNO | GENERAL BEHAVIOR (1mlke )V;flgnistraﬁon
1"hour | 3“hour | 4"™hour | 24" hour
1 Sedation - - - _
2 Hypnosis - - - _
3 Convulsion - - - _
4 Ptosis - - - _
5 Analgesia - - - _
6 Stupor reaction - - - _
7 Motor activity - - _ _
8 Musle relaxant - - - _
9 CNS stimulant - - - _
10 CNS depressant - - - _
11 Pilo erection - - - _
12 Skin colour changes - - - -
13 Lacrimation - - - _
14 Stool consisteny - - - ;

+ Present, - Absent
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Table - 12 shows the effect of KARUVEPPILAI CHOORANAM ( 5mg/kg ) on

general behavior after single oral administration in Rat.

Time of observation after KARUVEPPILAI

GENERAL CHOORANAM
SLNO BEHAVIOUR (5 mg / kg ) administration
1" hour | 3" hour 4™ hour 24" hour
1 Sedation - - - _
2 Hypnosis - - - -
3 Convulsion - - - _
4 Ptosis - - - _
5 Analgesia - - - -
6 Stupor reaction - - - -
7 Motor activity - - _ _
8 Musle relaxant - - - _
9 CNS stimulant - - - _
10 CNS depressant - - - _
11 Pilo erection - - - _
12 Skin colour changes - - - -
13 Lacrimation - - - _
14 Stool consisteny - - _ _

+ Present, - Absent
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Table-13 shows the effect of KARUVEPPILAI CHOORANAM ( 50mg/kg ) on

general behavior after single oral administration in Rat.

Time of observation after KARUVEPPILAI

SL NO GENERAL BEHAVIOR CHOORANAM
(50 mg / kg ) administration
1" hour | 3" hour 4™ hour 24" hour
1 Sedation - - - _
2 Hypnosis - - - _
3 Convulsion - - - _
4 Ptosis - - - _
5 Analgesia - - - -
6 Stupor reaction - - - -
7 Motor activity - - - _
8 Musle relaxant - - - _
9 CNS stimulant - - - _
10 CNS depressant - - - _
11 Pilo erection - - - _
12 Skin colour changes - - - -
13 Lacrimation - - - _
14 Stool consisteny - - - -

+ Present, - Absent
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Table-14 shows the effect of KARUVEPPILAI CHOORANAM ( 300mg/kg ) on

general behavior after single oral administration in Rat.

Time of observation after KARUVEPPILAI

SL NO GENERAL BEHAVIOR CHOORANAM
(300 mg / kg ) administration
1"hour | 3 hour | 4™hour | 24" hour
1 Sedation - - - _
2 Hypnosis - - - _
3 Convulsion - - - _
4 Ptosis - - - _
5 Analgesia - - - _
6 Stupor reaction - - - -
7 Motor activity - - _ _
8 Musle relaxant - - - _
9 CNS stimulant - - - _
10 CNS depressant - - - _
11 Pilo erection - - - _
12 Skin colour changes - - - -
13 Lacrimation - - - _
14 Stool consisteny - - - -

+ Present, - Absent
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Table-15 shows the effect of KARUVEPPILAI CHOORANAM ( 2000 mg/kg ) on

general behavior after single oral administration in Rat.

Time of observation after KARUVEPPILAI

SL NO GENERAL BEHAVIOR CHOORANAM
(2000 mg / kg ) administration
1" hour | 3" hour 4™ hour 24" hour
1 Sedation - - - _
2 Hypnosis - - - -
3 Convulsion - - - _
4 Ptosis - - - _
5 Analgesia - - - -
6 Stupor reaction - - - -
7 Motor activity - - _ _
8 Musle relaxant - - - _
9 CNS stimulant - - - _
10 CNS depressant - - - _
11 Pilo erection - - - _
12 Skin colour changes - - - -
13 Lacrimation - - - _
14 Stool consisteny - - _ _

+ Present, - Absent
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Table-16 Home cage activity

Functional and o Smg/kg | 50mg/kg | 300mg/kg | 1000mg/kg | 2000mg/kg
Behavioral £ Group (G-II) (G-I1I) (G-IV) (G-V)
observation s (G-I
§ Female | Female Female Female Female
3 n=3 n=3 n=3 n=3 n=3
Body position Normal 3 3 3 3 3
Respiration Normal 3 3 3 3 3
Clonic involuntary | Normal 3 3 3 3 3
Movement behaviour
Tonic involuntary Normal 3 3 3 3 3
Movement behaviour
Palpebral closure Normal 3 3 3 3 3
behaviour
Approach Normal 3 3 3 3 3
response
Touch response Normal 3 3 3 3 3
Pinna reflex Normal 3 3 3 3 3
Tail pinch Normal 3 3 3 3 3
response
Table-17 Hand held observation
Functional and o Control 5 50 300 1000 2000
Behavioral £ mg/ kg | mg/kg | mg/kg | mg/kg | mgkg
Observation $ (G-I (G-1II) | (G-IIT) | (G-IV) (G-V)
§ Female | Female | Female | Female | Female | Female
8 n=3 n=3 n=3 n=3 n=3 n=3
Reactivity Normal 3 3 3 3 3 3
Handling Normal 3 3 3 3 3 3
Palpebral closure | Normal 3 3 3 3 3 3
Lacrimation Normal 3 3 3 3 3 3
behaviour
Salivation Normal 3 3 3 3 3 3
behaviour
Piloerection Normal 3 3 3 3 3 3
behaviour
Pupillary reflex Normal 3 3 3 3 3 3
Abdominal tone Normal 3 3 3 3 3 3
Limb tone Normal 3 3 3 3 3 3
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Table-18 Mortality

Group no Dose no(mg/kg) Mortality
Group-I Control Oof3
Group-II 5 (mg/kg) Oof3
Group-111 50 (mg/kg) Oof3

Group-1V 300 (mg/kg) Oof3
Group-V 2000(mg/kg) Oof3

Results

The results of acute toxicity study of Karuveppilai Chooranam was shown on
table 15. The Karuveppilai Chooranam at all the dose levels (5 to 2000mg/kg) did not
alter the general behavior after 1hour to 24hours of oral administration. There was no
mortality with the Karuveppilai Chooranam after 1hr to 24 hrs even at higher dose of
2000mg/kg. It did not show any lethality or toxic reactions during and after the study.
From the doses administrated in acute toxicity study, there are two doses

approximately , 250 and 500 mg/kg were selected for sub-acute toxicity study.
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SUB-ACUTE TOXICITY STUDY
Table 19. Effect of Karuveppilai Chooranam on body weight during 28 days

drug administration in rats

Groups Drug Body Weight (gms)
Treatment St th th St th
1" Day 7" Day 14" Day 21" Day 28" Day
Control —
o 168.73+ 176.22+ 196.34+ 210.54+ 220.22+
I Distilled water
342 4.97 4.77 6.04 4.40
(1ml/kg, p.o)
Karuveppilai
182.50+ 190.83+ 202.5+ 215.53+ 223.55+
I Chooranam
11.52 9.07 6.67 8.21 6.70
(250mg/kg, p.o)
Karuveppilai
180.83+ 190.65+ 203.33+ 218.33+ 228.83+
111 Chooranam
10.16 18.61 15.52 17.63 13.5
(500mg/kg, p.o)

Values are in mean + SEM (n=6)
*P<0.05, **P<0.01, ***P<0.001 Vs Control
Figure Effect of Karuveppilai Chooranam on body weight during 28 days drug

administration in rats
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Table 20. Effect of Karuveppilai Chooranam on food intake during 28 days drug

administration in rats

Groups | Drug Treatment Food Intake (gms)

1* Day 7™ Day 14" Day | 21 Day | 28" Day
Control - Distilled

I water 38.42+1.32 | 42.56+2.86 | 39.30+2.20 | 53.75+3.19 | 56.90+2.72
(1ml/kg, p.o)
Karuveppilai

I Chooranam 55.63+£2.97 | 52.98+3.45 | 58.224+4.76 | 55.74+4.2 | 54.21+4.03
(250mg/kg, p.o)
Karuveppilai

111 Chooranam 52.60+£3.79 | 64.70+5.80 | 59.21+4.88 | 65.64+4.20 | 68.00+5.95
(500mg/kg, p.o)

Values are in mean + SEM (n=6)

*P<0.05, **P<0.01, ***P<0.001 Vs Control

Figure Effect of Karuveppilai Chooranam on food intake during 28 days drug

administration in rats
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Table 21. Effect of Karuveppilai Chooranam on water intake during 28 days

drug administration in rats

Water Intake (ml)
Groups | Drug Treatment
1% Day 7"Day | 14™Day | 21" Day | 28" Day
Control — Distilled
51.66+ 58.76+ 64.00+ 70.34+ 65.76+
I water
2.02 4.22 3.90 4.73 4.80
(1ml/kg, p.o)
Karuveppilai
60.72+ 85.34+ 80.45+ 90.64+ 80.34+
I Chooranam
543 6.03 6.80 5.75 5.97
(250mg/kg, p.o)
Karuveppilai
40.78+ 80.25+ 60.54+ 62.54+ 85.33+
III Chooranam
2.87 5.76 5.96 5.95 5.65
(500mg/kg, p.o)

Values are in mean + SEM (n=6)

*P<0.05, **P<0.01, ***P<0.001 Vs Control

Figure Effect of Karuveppilai Chooranam on water intake during 28 days drug

administration in rats
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Table 22.

Shows the effect of Karuveppilai Chooranam on RBC, WBC and Hb

in rats after 28 days drug administration

RBC million WBC Haemoglobin
Groups Drug Treatment
cells/cmm cells/cmm gm %
Control — Distilled
4.57 + 8638.52+ 11.77+
I water
0.16 87.66 0.28
(1ml/kg, p.o)
Karuveppilai
4.37 + 8615.29+ 12.00+
I Chooranam
0.13 191.52 0.27
(250mg/kg, p.o)
Karuveppilai
395+ 8653.72+ 10.44+
111 Chooranam
0.17 164.17 0.67

(500mg/kg, p.o)

Values are in mean + SEM (n=6)

*P<0.05, **P<0.01, ***P<0.001 Vs Control

Figure Shows the effect of Karuveppilai Chooranam on RBC and Hb in rats

after 28 days drug administration
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Figure Shows the effect of Karuveppilai Chooranam on WBC in rats after 28

days drug administration
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Table . Shows the effect of Karuveppilai Chooranam on Differential Count in

rats after 28 days drug administration

Groups

Drug Treatment

Differential Count %

Neutophils | Eosinophils | Monocyte | Lympocyte
Control —
30.00+ 1.17+ 3.33+ 65.83+
I Distilled water
1.79 0.31 0.42 1.64
(1ml/kg, p.o)
Karuveppilai
28.20+ 1.60+ 3.60+ 65.80+
I Chooranam
0.58 0.21 0.25 0.92
(250mg/kg, p.o)
Karuveppilai
29.83+ 1.17+ 417+ 65.17+
11 Chooranam
0.60 0.21 0.41 1.11

(500mg/kg, p.o)

Values are in mean + SEM (n=6)

*P<0.05, **P<0.01, ***P<0.001 Vs Control

Figure Shows the effect of Karuveppilai Chooranam on Differential Counts in

rats after 28 days drug administration
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Table 23 . Shows the effect of Karuveppilai Chooranam on Hepatic Functions

(SGPT, SGOT and ALP) in rats after 28 days drug administration

SGPT SGOT ALP
Groups | Drug Treatment (IU/L) (IU/L) (IU/L)
Control — Distilled
83.83+ 150.17+ 270.83+
I water
1.42 4.59 4.17
(1ml/kg, p.o)
Karuveppilai
90.80+ 169.20+ 276.20+
11 Chooranam
5.29 3.34 4.25
(250mg/kg, p.o)
Karuveppilai
93.50+ 183.67+ 305.17+
111 Chooranam
2.75 3.20 4.22
(500mg/kg, p.o)

Values are in mean + SEM (n=6)

*P<0.05, **P<0.01, ***P<0.001 Vs Control

Figure Shows the effect of Karuveppilai Chooranam on Hepatic Functions in

rats after 28 days drug administration
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Table Shows the effect of Karuveppilai Chooranam on Kidney Functions in rats

after 28 days drug administration

Groups Drug Treatment Urea Creatinine
(mg/dl) (mg/dl)

Control — Distilled water 34.67+ 0.84+

! (1ml/kg, p.o) 1.12 0.07
Karuveppilai Chooranam 38.00+ 0.79+

1 (250mg/kg, p.o) 2.88 0.06
m Karuveppilai Chooranam 60.00+ 1.89+
(500mg/kg, p.o) 2.03 0.07

Values are in mean + SEM (n=6)

*P<0.05, **P<0.01, ***P<0.001 Vs Control

Figure Shows the effect of Karuveppilai Chooranam on Kidney Functions

(Blood Urea and Creatinine) in rats after 28 days drug administration
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Table Shows the effect of Karuveppilai Chooranam on Cardiac Functions in

rats after 28 days drug administration

Creatinine Lactate
Groups Drug Treatment Phosphokinase | Dehydrogenase

Iu/L) (IU/L)

Control — Distilled water 146.83+ 543.50+
! (1ml/kg, p.o) 4.79 7.72

- Karuveppilai Chooranam 159.80+ 599.80+
(250mg/kg, p.o) 8.69 3.73

- Karuveppilai Chooranam 198.17+ 752.83+
(500mg/kg, p.o) 7.15 8.78

Values are in mean + SEM (n=6)

*P<0.05, **P<0.01, ***P<0.001 Vs Control

Figure Shows the effect of Karuveppilai Chooranam on Cardiac Functions

(Creatinie Phosphokinase and Lactate Dehydrogenase and in rats after 28 days

drug administration
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HISTOPATHOLOGICAL STUDIES

HEART

CONTROL LOW DOSE (250mg/kg)

HIGH DOSE (500mg/kg)

RESULT :

Normal cardiac muscle fibers seen
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LIVER

CONTROL LOW DOSE (250mg/kg)

HIGH DOSE (500mg/kg)

RESULT :

Normal Liver parenchyma seen
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KIDNEY

CONTROL LOW DOSE (250mg/kg)

HIGH DOSE (500mg/kg)

RESULT :

Normal Renal parenchyma seen
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RESULTS

In sub-acute toxicity study, body weight, food intake and water intake were
observed on 1%, 7™ 14™ 21* and 28™ day of Karuveppilai Chooranam after drug
administration. The effect of Karuveppilai Chooranam regarding body weight during
28 days treatment in rats was given in table 19 and figure 1. There was no significant
change in the body weight compared to control with both the doses of Karuveppilai
Chooranam during 28 days treatment.

The effect of Karuveppilai Chooranam on food intake during 28 days
treatment in rats was given in table 20 and figure 2. Karuveppilai Chooranam did not
alter the food intake at both the dose levels as compared to control during the 28 days
treatment. It indicates that Karuveppilai Chooranam didn’t have any significant
influence on food intake.

The effect of Karuveppilai Chooranam on water intake during 28 days
treatment in rats was given in table 21 and figure 3. Karuveppilai Chooranam did not
alter the water intake at both the dose levels as compared to control during the 28 days
treatment.

The effect of Karuveppilai Chooranam on haematological parameters like
RBC, WBC and Hb in rats after 28 days treatment were given on table 22, figure 4
and 5. Both the doses of Karuveppilai Chooranam did not showed any significant
change in RBC, WBC and Hb compared to control.

The effect of Karuveppilai Chooranam on Differential Count in rats after 28
days treatment was shown on table 23 and figure 6. Both the doses of Karuveppilai
Chooranam did not show any significant change in differential counts like
Neutrophils, Eosinpophils, Monocyte and Lympocytes. From the effect of
Karuveppilai Chooranam on hematological parameters it was found that it does not
produce any toxicity in haemopoietic system.

The effect of Karuveppilai Chooranam on hepatic functions in rats after 28
days treatment was shown on table 24 and figure 7. Karuveppilai Chooranam at low
dose (250mg/kg) did not produce any significant change in the hepatic enzymes
(SGPT, SGOT and ALP) and found to be normal. The higher dose (500mg/kg) of
Karuveppilai Chooranam didn’t alter the SGPT, SGOT and ALP.

The effect of Karuveppilai Chooranam on renal functions in rats after 28 days
treatment was shown on table 25 and figure 8. Karuveppilai Chooranam at 250mg/kg

did not showed any significant change in urea and creatinine after 28 days treatment
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compared to control and also the higher dose 500mg/kg of Karuveppilai Chooranam
did not showed any significant changes in urea and creatinine.

The effect of Karuveppilai Chooranam on Cardiac functions in rats after 28
days treatment was shown on table 26 and figure 9. Low dose of Karuveppilai
Chooranam (250mg/kg) did not alter the cardiac biomarker enzymes as compared to
control animals. High dose of Karuveppilai Chooranam (500 mg/kg) significantly did
not alter the cardiac biomarker enzymes.

In sub-acute toxicity study shows that Karuveppilai chooranam can be
considered safe, as it did not cause either and lethality or adverse chanes with general
behavior of rates and salso there were no observable determental effects on 250mg/kg
and 500mg/kg over a period of 28days. It is concluded that the Karuvepppilai
chooranam is relatively safe when administered orally in human for long

administration upto the dose 500mg/kg.
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BIOSTATISTICAL ASPECTS

Biological assay refers to assessment of the potency of vitamins, hormones,
toxicants and drugs of all types by means of the responses produced when doses are
given to experimental animals. In every dose response situation, two components
must be considered; the stimulus and the subject.

The stimulus is applied to the subject as a started dose namely concentration,
weight, time or appropriate measure. The subject manifest a response, the level of
intensity below which the response does not occur & above which the response occur,
suh a value has often been called threshold. But the term tolerance is now widely
accepted.

MEDIAN EFFECTIVE DOSE (E.D.50)
It is the dose which produces the desired response in half the animal
population tested.
MEDIAN EFFECTIVE DOSE (E.D.50)
It is the dose which kills half the population of the animal tested.
LD50 Measurement (Toxicity)
e [f the test compound shows any pharmacological activity then the L.D.50 of
the drug is determined.

¢ By determining the L.D.50, we can justify whether to proceed with the drug or

not.
Table- 24 Acute toxicity study analysis
Group Dose in mg/kg No. of rats No. of rats died
I Distilled water 3 i
(1ml/kg)
II 5 3 -
11 50 3 -
1\ 300 3 -
\Y 2000 3 -

Since there was no mortality of the animal in acute toxicity study, lethal dose

of drug could not be calculated.
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Table — 25: Sub — Acute Toxicity Analysis

Group Dose (mg/kg) Both sex Days No.of rats died
I Control 3 male + 3 female 28 -
I 250 3 male + 3 female 28 -
I 500 3 male + 3 female 28 -

In case of Sub — Acute Toxicity Study, with the help of physiological
parameters such as Haematological investigations and with the Histopathological
studies the drug reaction within the animal can be assessed and are being tabulated
respectively.

Lethal dose of the drug “Karuveippilai Chooranam”can be calculated

with higher dose level of the drug which can be done in further studies.
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8. DISCUSSION

The preclinical toxicity study of Karuveppilai Chooranam was conducted with
the prime objective to find out whether the drug has possess any side effects or
adverse reactions on long term administration.

Biochemical analysis of Karuveppilai Chooranam indicated the presence of
amino acid, tannic acid, unsaturated compound, ferrous iron, starch and reducing
sugar.

Phytochemical analysis of Karuveppilai Chooranam shows the presence of
carbohydrates, glycosides, fixed oils and fats.

FTIR study of Karuveppilai Chooranam  shows the presene of halo
compounds, aliphatic halo compound, aromatics, alkanes, 8- lactone, phosphorus and
phosphines.

Scanned Electron Microscope study of end product shows that the particles
were stabilized and have irregular morphology. The particles were distributed in range
10um and the size is below 1pm

In acute toxicity study all the animals were active and did not showed any
signs of toxicity. The motor activities were normal in all the 6 groups of animals.
This acute toxicity study results reveals that Karuveppilai Chooranam was nontoxic
upto a dose level of 2000mg/kg body weight of the animal.

Doses for sub-acute toxicity study were selected on the basis of acute toxicity
study. The selected doses were 250mg/kg and 500mg/kg body weight of the animal.

In sub-acute toxicity study no signs of toxicity were observed. No changes in
the hematological parameters. There was no changes in food intake, water intake and
body weight. No mortality occurred till the last day of the study.

Necropsy study of the major organs liver, kidney and heart showed no
apparent change in colour. The texture of the organs maintained and the specimens
were normal on macroscopical examination when compared with that of the control
group.

Histopathological examination revealed normal architecture in comparison
with control and treated animal.

Since, there was no mortality in both acute and sub-acute toxicity studies the
lethal dose of the drug could not be calculated. The biostatistical analysis reveals that
Karuveppilai Chooranam is safe up to a dose level of 2000mg /kg body weight of the

animal.
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9. SUMMARY

The ingredients of Karuveppilai Chooranam were purified and the drug was
prepared according to the process mentioned in Anuboga vaidhya navaneetham
(Part — 8, Pg.No. 121, Second Edition - 2002, Hakim P. Mohamed Abdulla Sahib) and
it was selected for evaluating the toxic effects and mortality when given in short and
long duration. The aim of this study is to evaluate the safety of the drug Karuveppilai
Chooranam by administering it to Wistar albino rats at various dose levels.

In review of literature, the ingredients of Karuveppilai Chooranam were
discussed in depth with a special attention paid to their medicinal uses and
toxicological aspects.

The ingredients of Karuveppilai Chooranam are karuveppilai, sundaivattral,
mangkottai paruppu, omam, nelli mulli, mathulai odu, venthayam. All this drugs
were purchased from Palayamkottai. The raw samples were taken purification and
test medicine was prepared, as per the method narrated in the literature.

Biochemical analysis of Karuveppilai Chooranam indicated the presence of
amino acid, tannic acid, unsaturated compound, ferrous iron, starch and reducing
sugar.

Phytochemical analysis of Karuveppilai Chooranam shows the presence of
carbohydrates, glycosides, fixed oils and fats.

FTIR study of Karuveppilai Chooranam shows the presence of halo
compounds, aliphatic halo compound, aromatics, alkanes, 8- lactone, phosphorus and
phosphines.

Scanned Electron Microscope study of end product shows that the particles
were stabilized and have irregular morphology. The particles were distributed in range
10um and the size is below 1 um

The Acute toxicity study was conducted to know single dose toxicity of
Karuveppilai Chooranam on female Wistar Albino Rats. The study was conducted
using 15 female Wistar Albino Rats. The female animals were selected for study of 6
weeks old with weight range of within £20% of mean body weight at the time of
randomization. The groups were numbered as group I, I, III, IV and V and dose with
control, Smg/kg, 50mg/kg, 300mg/kg and 2000mg/kg of Karuveppilai Chooranam

The drug was administered by oral route single time and observed for 14 days. Daily
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the animals were observed for clinical signs and mortality. Body weight of animals
was recorded once in a week.

There were no physical and general behavioral changes observed in wistar
albino rats of Smg/kg, 50mg/kg, 300mg/kg and 2000mg/kg to rats during 14 days.

Body weight of all animals did not reveal any significant change as compared
to vehicle control group.

Food consumption of all group animals was normal

Mortality was not observed in all treated groups.

In Sub-acute toxicity study, the animals were selected randomly grouped into
three different groups containing minimum 6 animals (3male and 3 female in each
group) . The groups were numbered as group I, II, IIl and dose with control,
250mg/kg (low dose), 5S00mg/kg (High dose), of Karuveppilai Chooranam. The
Karuveppilai Chooranam was administered as single dose for 28 days and all animals
were observed daily once. These observations were also performed on week ends.

The observations included clinical signs of toxicity, food intake, water intake,
body weight. No signs of toxicity were observed. There was no significant changes in
food intake, water intake and body weight. No mortality occurred till the last day of
the study.

The blood samples were used to evaluate Hematological parameters (like
RBC, WBC, HB,DC) and evaluate biochemical parameters (like SGOT, SGPT, ALP,
UREA and CREATININE). No changes in haematological parameters and
biochemical parameters.

On completion of the 28" day of drug administration, Wistar Albino Rats were
sacrificed. In macroscopic examination the Heart, Kidneys and Liver organs were
weighed. The organs were normal when compared with control group.
Histopathological examination revealed normal architecture in comparison with

control and drug treated animal.

89



10. CONCLUSION

Karuveppilai Chooranam was studied for its acute and sub-acue toxicity effect
using laboratory animals. In acute toxicity study, Karuveppilai Chooranam did not
produce any specific toxicity or mortality even at the dose of 2000mg/kg in wister
albino rats.So No - Observed — Adverse — Effect — Level (NOAEL) of Karuveppilai
Chooranam is 2000mg/kg body weight of animal. In sub-acute toxicity study, 250
and 500mg/kg of Karuveppilai Chooranam was used and it was administered once
daily for 28 days through oral route. In conclusion Karuveppilai Chooranam can be
considered safe, as it did not cause either any lethality or adverse changes with
general behavior of rats and also there were no observable detrimental effects
(250mg/kg, 500mg/kg) over a period of 28 days. It is concluded that the Karuveppilai
Chooranam is relatively safe when administered orally in human for long

administration upto the dose 500mg/kg.
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