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ABSTRACT:

Diabetes Mellitus is a chronic disorder that is characterised by high blood sugar levels.
As the number of diabetic patients are increasing at an alarming rate around the world,
maintaining the normal blood glucose levels is the primary concern for the global
health. With advancements in medical science and research, development and use of
western and allopathy medicines has been widely promoted and utilised due to its fast
intended action. But the associated drawbacks of this approach are the side effects and
toxic effects produced in the body along with damage to other organs also. In traditional
systems of Indian medicines, wide variety of Ayurvedic plants and their formulations
are available for treating diabetes in a much safer way with less side effects. The
purpose of this project is to find out the effective combination of Curcuma Caesia and
Tinospora Cordifolia which can be used as anti- diabetic medicine. Various
concentrations of the drugs are taken and mixed to check the optimum activity. The
method used for checking the activity is in-vitro a- amylase inhibition activity using
DNS method. Acarbose is used as a standard reference substance. According to
Ayurvedic literature books, Rasa Sindoor is used as enhancing the activity of the drug




added to it. So other objective of this project is to evaluate its enhancing ability on
effective combination of Curcuma Caesia and Tinospora Cordifolia.

After completion of the experiments, the results concluded as per the observations were
that tinospora cordifolia and curcuma caesia , when taken in concentration of 300 pg/ml
of tinospora and 200 pg/ml of curcuma, gave maximum percentage inhibition of alpha
—amylase enzyme, i.e., 30.76% + 0.101% which is higher than individual drugs’
inhibition. Hence, it shows that both the drugs when taken in suitable proportion
together, give synergistic action in the anti —diabetic activity. The catalyst activity
(yogavahi) of rasa sindoor on the effective combination, which was the other objective
of this project, was not found to be beneficial in the anti —diabetic activity.
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EXECUTIVE SUMMARY:




Diabetes Mellitus is of growing concern among all the populations around the world. It is
characterized by increasing glucose levels in blood, the condition called hyperglycaemia.
Diabetes is caused due to resistance of body cells towards insulin, insufficient insulin secretion,
or increased glucagon secretion. Type 2 diabetes, known as Non-Insulin Dependent Diabetes
Mellitus, is due to impaired pancreatic beta cells which produce insulin. There are numerous
anti —diabetic drugs available for the management of diabetes including lifestyle management
and diet control. A lot of allopathic medicines are available in the market which are proved to
have significant anti —diabetic potential. But the main drawback of using them is the side effects
and adverse reaction that are associated with them. In Indian System of Medicines, various
plants and their formulations show anti- diabetic activity with less side effects and better
improvements in the condition by long term medication. Traditional books mention that
curcuma and tinospora cordifolia, when taken together, are used for treating diabetes.
Ayurvedic approach tends to lower the risk of toxic effects along with optimum anti —diabetic
activity. Several Ayurvedic drugs are available in market for the same. The rhizomes of
Curcuma Caesia and stems of Tinospora Cordifolia are known to have medicinal properties
and can be used for preparation of pharmaceutical formulations.

Curcuma Caesia acts as antioxidant that reduces the level of oxidative stress,which is one of
the main reasons for the development of diabetes.

Tinospora Cordifolia helps in the production of insulin.

As per ayurvedic literature, rasa sindoor has catalyst effect in the body when taken in small
quantities along with the drug formulation.

This project was aimed to find the effective combination of Curcuma Caesia and Tinospora
Cordifolia in treating diabetes mellitus. In —vitro anti —diabetic activity of these individual
drugs has been evaluated and reported in various research articles. But no studies are reported
about their anti —diabetic activity when taken in combinations. The anti -diabetic activity of
these drugs was evaluated by using in -vitro anti -diabetic model, alpha -amylase inhibition
assay by DNS method. And after finding out the effective combination, the other aim was to
check the yogavahi effect (bioavailability enhancing effect) of rasa sindoor on it. Ayurvedic
literature mentions that rasa sindoor can be used as bioavailability enhancer and has a
‘yogavahi’ effect in the body, when added in the formulation.

For the alpha —amylase inhibition assay, the required chemicals were sodium phosphate buffer
of pH 6.8 to 7, alpha —amylase enzyme solution, freshly prepared starch solution, 3,5 di —nitro
salicylic acid (DNS) .

The crude drugs were collected, powdered and their extracts were made by dissolving them in
70% ethanol solvent followed by drying of extracts. After that, stock solutions of 500 pg/ml
concentration were made. Acarbose was taken as standard reference drug.

At first, individual drugs were evaluated for their anti —diabetic activity and then combinations
of their different concentrations were made.

Stock solutions of 500 pg/ml concentration of curcuma caesia and tinospora cordifolia were
made along with stock solution of 500 pug/ml concentration of standard drug, Acarbose. After
that, the alpha —amylase inhibition assay by using DNS method was performed and the




absorbances of standard drug, individual drugs and their different combinations was measured
using UV spectrophotometer.

The principle of alpha —amylase inhibition method is that the conversion of starch to
oligosaccharides and monosaccharides is done with the help of alpha —amylase enzyme present
in intestine. This monosaccharides or glucose molecules are released in the blood which cause
rise in the blood sugar levels. If the activity of enzyme is inhibited, this conversion can be
delayed and effective anti —diabetic activity of drug is achieved. The amount of inhibition of
alpha —amylase by the drug is measured by the amount of starch that is converted to maltose.
The maltose released causes reduction in 3, 5 —di nitro salicylic acid. Upon reduction, the colour
of DNS reagent changes from yellow to orange, depending on the amount of reducing sugar
present. The intensity of the colour is proportional to the concentration of maltose present in
the sample. This reduction of sugars is measured in UV spectrophotometer at 550 nm because
at this range orange —red colour is absorbed.

Procedure for alpha —amylase inhibition assay:

1ml test/standard solution + 0.125 ml buffer solution + 0.5 ml alpha —amylase enzyme solution
+ 1 ml starch solution. Incubate the resulting solution for 10 min at 37 degree celcius. Then
add 1 ml of 3, 5- dinitro salicylic acid and put test tube in boiling water for 3 minutes. Cool
them and add 6 ml of distilled water. UV spectrophotometer is used to measure the absorbance
of the samples. The absorbance is measured at 550 nm. The percentage inhibition is calculated
by the formula:

% inhibition = A0 — As + A0 x 100
Where, A0 is the absorbance of control and As is the absorbance of sample.

In performing the experiment, several combinations of tinospora cordifolia and curcuma caesia
were taken. The total concentration of the sample was kept 500 pg/ml.

Following are the combinations taken:

Tinopora Cordifolia (pg/ml) Curcuma Caesia (ug/ml)
250 250
300 200
350 150
400 100

Three readings were taken of each individual drugs and all their combinations.

After performing the experiment, it was concluded that the anti- diabetic potential of
combinations of both drugs was higher than the potential of individual drugs. Out of for
combinations, three of them were found to have significant % inhibition of alpha —amylase.
The combination of 300 pg/ml of tinospora cordifolia and 200 pg/ml of curcuma caesia was
found to have maximum % inhibition, i.e., 30.76% + 0.101%. This inhibition was found higher
that the individual drugs’ inhibition, which was 24.35% + 0.058% by tinospora cordifolia and
14.09% + 0.080% by curcuma caesia. This shows that both the drugs have synergistic action
when taken in combination. The combination of 400 pg/ml and 100 pg/ml was not found to
have required anti —diabetic activity. It was also observed that by keeping the tinospora




cordifolia concentration higher than the concentration of curcuma caesia was found to be more
beneficial | the percentage inhibition activity. Required percentage inhibition was not oserved
when the concentration of curcuma caesia was kept equal to or higher than tinospora cordifolia.

After finding out the effective combination, the other aim of the project was to evaluate the
yogavabhi effect (bioavailability enhancing effect) of rasa sindoor on the effective combination
of tinospora cordifolia and curcuma caesia. So in the optimum combination,i.e., 300 pg/ml
tinospora and 200 pg/ml curcuma, 100 pg rasa sindoor was weighed and added to it. The test
was performed with this sample.

No effective increase in the anti —diabetic activity was noted by addition of rasa sindoor. There
may be possibility that this evaluation may require any other anti —diabetic model for in —vitro
studies of catalyst effect of rasa sindoor.

Thus, the conclusion of the project is that the drugs, tinospora cordifolia and curcuma caesia
give synergistic effect in anti —diabetic potential when given in combinations than given as
individual drugs.

3) ulRyy:

sty Acley (asdeiui dlel UM s ANHieDl s tsfl A0 . (M
A UsIRe1l S WA lEd B: Type 1 44 Type 2. Type 1 9 Insulin Dependent
Diabetes Mellitus (IDDM) $&d i 2119 & % 3 § 2dd: AU SIS SIAL[eld B
% {12 HII Gl S) Wal Ydlot dASIHL ALY 8. d dlgUsell B - SINlell [dellla
SRA AR B B UYLl BeR(Geloll GRIU dRSs €13] oA B. Type 2 SlUL[WY
Neled, B SIALGLE1A A2 Yuy $181 B, d SIAL[ME]HeAl dHIM SA1Hi 90
25l (SR ur1d 8. Type 2 SI4L[214 Non- Insulin Dependent Diabetes Mellitus
(NIDDM) d313 w1y B, % H12LH I Yud dieil dlsIH Aldl HA 8. 1 d s1[e1s
Nelofl(@s (SUUNSR B, B B (Getef] AAea2Mddl A SIAH] e21S) Adla $1R)
SIOURLAIUB ML IRl dd(lsd €Ad B, vl UsIRell dlS) e (Cotofl (SUL YA
UldRus €U 8. d 5ddll&efln), (55¢fl, Wivd] a3 dindl ALl JAudR 41
8, ¥ SIULMI UL Yysl Yud SIRQL 8. Type 2 SIULME]Y A1 A5 1R-AE] 1y
A\ WH] URGONHI AL, A6LS 2dade] dAof) qH 1AL LA 8 . 1 WHO Hos W,
(sl @14 & 21 6191 422 (H[GUel Q151N SIALWEY B ua €2 AN 1.5 (Ao Yy
SRIMEUA SRQ aUld B, 2 gopaA0eAd SIUL[MI]A $S2Ut Mol UIR, HIRAUL
S yRlddl dlsledl Aual 2025 YHlHi 40.9 (Hlqueie] atla 69.9 [M(Gys
2lqlef] YRQIL B, B




Number of people with diabetes

80 100

= a vitens (2019 Yoy )
ouada suuﬁqaa ﬂa%ﬂram A5 USSIR1eAL amoﬂ sacn Us 8, BHi AR w1
&3] [AARIHL dudl ULy, Wdlesdlell Heild, Guaod HYulled Ylduid,
ARARA Gl (BHd A siuLGEldell Juarldl Gl <y yRg B
siRU(2ld Adled dsl qaudl odl Auvdla $1RQ AHA ([AsdMi AHI” SR
WR1Y HI Woi % Ridletl ANy 8. 4l A2 HIS &% Yl 518 Salos 2l 2Usil
o2l Ud SIUL[H21 4 Y s BaeldalHi 3812, WALl HIRAR, HISIR [l
el Hl[Ws eleloa i3 (s Wogee), BH 3 Hesl(Het, Aslodly , Fanyligs 43
GIRL (AU A WA (A [Ad 53] 2SI B. %) 5, Wl W] dHe{l fuildd WISHAR]
1A 8. BH ¥ [SAURL, RAS5LEAG ges1520ed, WSIHL, Goisl, USSR dIAR. ©
a6 el V3ol 15D 2t (SR UBN) A WojH el @2LIR] B X 80% B2l dls| &%
Ul AHefl eciad] HI2 N deiu(dad) Bdl UUdld GUIl U R4 53 . ©
GRd UL w1yde, Yoilofl , Rieg Bl UIllel UURULA Usg, [dudls] (AL Silel 2
Woplell 8, 8 UM I WIR19Y wal A2l HRAR UL Auiloy 1Sl GUALL $3
2]

ecllotl Ale] ofetl e d]3, wWIYde SIALGWEIY vial 3ot A20\etl (AAAQL 24
cdel st (A9l ugl Hifedl uelst 52 8. 6915 UHILIHd dld & 2iell edl Uciel 5
uRlel Ad Aaddidi 41414 8. w1yde Yool “ uns “ SIULGE1Y UL Aoifdd 8. '
YRSl el ALGes el A & UL - Yssol, P AL - Ullod, defl, H1El Hisui
Qolled YR 4g A sRI(G21dell Reld vl dsndd 8. m wRydedi eyl
et (] A edl2dledl Gedw & el GUALIL SIUL[GIE1 el AUlde IS Ald B
22Lefl HRAR HIR YA (€S WU WUeilddlsll dsil Uldlell slel 8; sedl
1S el detl S1R[AAelol)l GUALIL B UlHLIY A WL SlleAsRS S1U B, 1A
AL A0l w91 AUSHL, ] Uldsn WAR), diodl U HY Yl (5L, oig sul
uel 518 GULSeil ARl ol €1 dAR. Al WIBse A ealle] YRUiSel 52dlsil B,
s ALRAL wiA 2ol SLESEUL, AHell StaLfe]s (@] Ugfd Hi2 wa
(@2l A2l-siulflls Hlsd, a - WHld» ([0 yeldell GuAldL s Aol
WASIRS A%l ledl UL .

a - WA Wesled @I WA L (@NA5ASSUA HlNASASSUHL ANIY A
uedi wdlalld HIZ wdldelR 8 . wl  WedloHs [N ollell WidSIHL
slollelodedell ¢a11ela H 522 W UlReull5Ue 6ds 9g8lo U2eui g2ls)
5201 . ®
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wlesl-0H1Ax» (N8 Uegldell Rigid W 8 3 wls] M ENASASSY el
HAlASAOSUHL 1UIdR WiIdSIHL el wlesl-1{lax weosloudl Heeel
50U 1A 8. 3l HlAlASUAUSSYH AU I 51o3ell URHIQRAL QLEIHi Y5l 1A &
B s WiSell M ddR]l 52 B. Al WeloHeil Uglda Md1 8, dl Al
RUIARRIMI [Adu] 4 2A¥ B w4 edlefl USRS W[-SIULWlSs Ugld UiH
A 8. edl gl wlesl-2H1Axell 1d\ts] UHIRL R 1AM HIstL gl HIUdIMi
wld B % HIRLPHI UIdRd Al 8. ¥lsdMi widd Yl 3, 5 -5l sl
AlaRulas ARUSHL €21Sle 51281 Wal 8. e2lSL UR, DNS lxoeesil 321 loiell
AR Wedld B, B WisSell s1%R elsdlel HiAl U AR AW 8@

s AL RIAL UM A 's16] seel ' d3 3NAuIA B WA A PN URdR
A Aoy ¥AQ B . 19 d GedR-Yd, Hed ¢lld, Yd dAleldlell Uil (sey, ulzu
Aleld?] el Wiy URAHL Sl HA B. s1¢fl Seelell ASHIH Astl BiNelY Ryl
HI2 G IS Hecd A 8. ADAAeL GUALL ¥ Wiy RASYs2, did,
UM, €l HIRLS Ald [SABMSR, WeAd (2 s, Wadl dAs(] ARARM] 2l 8.
ssHL A RAL Ui W25 ARIH] Eldls] ostaldl Heyf 8 % w1 (543521d
dARlLdell 2Rl €215 B, B wl w[2ddlell [AsiUa] Yu 51231 ). 01

2121 SL(SS\ L UM A Bl d W 8, d WS UltWR USdl
HLSAL B B UHA CllRd A Aled el WIESIMI [AdRd =t B, d Alstudr]
URAIR U Aoildd 8 . deil 4o, £iS] A Uje sl WINEY Hed 81D ) ua dell
lusuEl sHIYRse slrfagteini GUAldL Al 8. d 2REN, did, SIALGLE1 w4
Alddlefl ARAR HI2 A1yd(es eqluui GUAH Adldl 1 5 HeayRl wINL]Y
1S 8. Zlelll21 S1(S5\ (UL §oRY (Gl GllestH Het 52D, 02

wIYd(es ALl Yorod, ' AU " A W YdeHi ARAIReAL 16 tesHid A5 B
% A2Netl $SUL GUIY Y1 ULS & wal w1y [als edlleil (Aetideiln) 18 AH el
8, ¥ed 3, Adluel] . 4’ Aed Hidell UIRL. 'Y e ' ol Al0es el Y B -
UIRls} (AStlel, Mdl AlHIe Ild, WeAglal 2AT1R UL #[deilor sletlddle] (dsils
B| dell QUYL ) dIF o & k. 13

A 1Yd(es Y s1Hi vldl Gedul B 3 AU Rig ' ol GUALIL ' AaIdS] ' 33 el
¢cllofl BAGUELH AL dulRal HI2 GARS dI> Ay 8. 4 dell, uil  VlBses] ofly
UL sSAHL AR 24 Sledlr)2L SLSISL[EAL ofl USRS AALoset U 24 Rigredl
ALAAE]" MU YR Set 5] lo] D).

4) yuey[u:

w1yde AefA 12, SIALGEY Adley 1) Velloll vdetda sRA dle elNHi ddlR)
eldla) S1R8 ALY B, v Ad] 2) 55 €1 e 32 Ueluiletl drliRletl 512 HIdI
(R2121) ol HdRdA S1RQ LA B.15] SIUL[GZ1¥ Aefle, Ws diofl (eH13] slale],
lE1H] 2A5stl et (Mo UR Ucdd BHIW AW o] 2522 8. RGeS £l 124
S (A [Ad SaAM MU SRS DU d 8l B MR A1 {50134 8.
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IRl eallsl Ueg(dui, (aldy 915 wWal dusil Ue11)] 11eS] WISHAUR A1
SIULKEls (@] ugl £21ld 8. UUAAd YadSIHI Geaw 8 3 sYHL 44
SR, AR A sA18 QM 119 B, dell GUALIL S UeAl MIRAR HI AUl
8.114 SIUL[WE1Y Hi U (5ddld a1, SSUHL ALRAUL 1 21021 5SS\ [Glsfl
WAISR5cL e2Ulddl el Adleel 22ltst QUi UsLRAd ScIH] il B Udd
AU AUl S1uLels (A1) ugld 213l S16 At 5L A1) «ieil. [16]
AN RigR AR Wi M HlstHi GARAMI MId AR d GARS WA HI
A0d B.1141 Aell SKYML e SlodlN2AUeAL WUS1RS AANo¥etal UIH 5UL UL, &
WUSIRS Aot U Y RigRell BaGuaatdl dylRdl AU duludled 8.

aefl, il lseell Gy Guaot HIfEll Ha UURAAd Y slell Guylal s3la
et 13dlef] URURAAA Ueg(dal Uleilsel wlUdlell 8 BHi wldl GUAl] 11yd(es
Gaulestl (ARl Sliel wa HLlsdl & el dsil Yruidl Ml dlsla 241 Gadlestleil
WAS1RSAL [AQ) 19)d 5ol B.

WL UlBs2etl Yud GELdl 8:

e 9o-(A2) Ale-sIUL[W]s HIsEell GUAL 53R sYHL ALRUL A (o1
SUSs\(EUlell sloS-HIEsENEs el siulfls (ALl Ugfduile Heuise
SALULR, el.d. a- W18 (88 Ueg [dl.

o 9el-(A2] Al-suLe2ls Hlsaedl GUAL 530 sl AUl HE wa
2ol SUSsL(EUL wbeil (aldy Haloseilell Stafeils ([R1H] ugde] Heuisel
5dl.

o 9ol-(A2] Al-suLeEls Hlsaedl GUAL 530 sl AUl HE wa
Sl SUSSUGUL ol USRS Aol U L Rigrel AldAdLsl
(BAGUELt AL dHllcll) W] YU (5ot 524l

5) VB 524 clQlel:
L VIBse wlald Y(Ad 2], Aslesil URMMI salHi ild] 26l 8. wHIRL
HIG[£2LS W YALILRALOLL HSIUSLeAl RUuIW 8601 L & HIS 51A%0{] sIHIS1N]
WAL 1 1etl GUALIL $AIME M1 B . %3] dHIH RUIYRI 2ol GUSIL 51A%
GIRL o HIudIH] 2419 8.

6) Usg(dudl ¥al Ulsu1il:

a) OLSeil AUl As:

sSUUL SR1ALeAL ASSIY e SleNadN2 SISISL(EUL «il eis] 2Assle [yedlsil
(Aadyefld Relfets AwiaR uldel]l WiledHi wlcdl edl wa iy Y[HaRS),
A% 512511 del U (U1 (AL IR UHLBIA ScAMD M LUl &dl. 4L RigR @LeAs
A 142 UIdef] Wled i wledl sdl. Asiedls ANGil) ( Glucobay 50) eLLleAs
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N(5sd @Ml Wled M 11d] &dl, B} Gallesl Bayer Pharmaceutical Pvt Ltd.
(G. dele sldlale, (. Al .

b) RAUIARI 3al TAWo2:

70% 9814, ¥ 1e51-0H1A» Ao oM, S| «1led) AlGR(Es WRLS, w1 Ay,
[SULUSUH slosloset 12, UR[AUH s1oslst slade, dL(suH Ul(auH 22
AR Bdl [Aldy UGN WY S1A%ell YslUs) dsell % Guded sAAAIMi
(el &dl.

c) A5 AUIR sdleil uggld: (171

55 eq13d], sUHL ALRAL WA 2l s1slslEarl, ulell 418 dldle 4a «ilsil
25SIBUL 5IU] e YsadiHi w1d 8. [AdsyEl ulsAIHi dsil Guldl 531 st d
HI2 Yl eiysilal WRe92 UldSMi Al 2 M H1ey] &,

[cirsgl & HI2, As2let UlBlell GUANIL Sl A leal) &d).

L Ueg[d Uie salMiw1d]l 8 s1R8LE Hl2IMIdlell UlsU de sl slol-2leslsl(as
WSHI W0 1el] ¢led 1Y B,

R A YU ALRIAL 1 Y1 A Sl S\SIsl(@le] culsdald 2ld
Ao ol $AIM[ 1] &q ol g WISIRe1l SElRsHI A ed1] Ysa M M1} &d. U]
sAUIHL 70% o2ellaell AsAl Ay Meldler GRRAMI wlcul w4
SleAlME Wl Meldlex GRRAMI wicul . Al5U eeslsll (sl HI2 Al
AArodd] 36 sdls UL AWM wLd] edl.

ugl, AUl dledst (5622 UR «iedR 1 +ll GUANIL 534 [§62R saMi L] &dl
el YIS Aoy HIA M (5228l HldIMi w1d 8. A s34 53¢ (5622 wimfletde 5
clotolHi HScHi w1A & el ol Yl dHIH ¢las winfleidst of o1 wa) Sell
S|, AlSQN wY gt Y Glst of Al U Yl A ULLlletl 2ellet UR AWM
14 B,

5 As[Ed S 41 O A dsf doel S| 441D B,

Al ay GUALdL 4l 63| Retldui Aduled sAMI Ll edl.

d) 9ol [A2] o - V1A waus DNS Uggld gLl ugl:

i) ALSUU 5l2¥2 w0l AUIL- pH 6.8 ( IRclY SIHISIIAUL AqAIR): [18]
2.88 ALM (SUL[SUU &1851%el §l352 wal 0.572 AWM Ul2[AYH s1851%el §l35e2 4,
Aol (HsU 520 2ol ULl 418 56 M 100 ml Yl Waild). pH Hleell Gulal
53al pH dul] 24 d Yool pH 216l

i) 3, 5- (S[e12) AlARilas ARsel duil: (171
20 ml [AARiled UIQlui 438 mg Sl sigelAldRilas ARS €l e dad Wiy UR
AV,
oflost selRsHi, 12 AWM AUSUH WR[1AH 222 @l A dAHi 8 mI 2M AL[SuH
SENEXTISRYER RN
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UL oia ¢lalal (s 51 wal 12 mi [ARifed ULl GHRY, arli Yl dsd] «122(l
3L ol 3[4,

iii) 1% 21 ¢lateil dull: [19]

1AM ¢l 1 of2lsl €l Aa AHD 5 ml [ARi(ed UL GRRL AseU (MYl
Wellddl U1 (HARl Udd salddl €L Ugl Add sdlddl 2ela d]A ] aatet 3y
100 ml Gs0dl ULl GRR. 1A Ayelel EN2LL dI% d dUIR s w414 B,
detl GURALIL Sl U&dl.

iv) B11e51-20H]1 A A1ey2laiodl duLl: (201
100 (Hel utellHi 0.1 A1+ {1 GAA 1es1-uH1Ax Aleyla dUIR 52N, 2Rl
Yell 2{18% WG] ot 21 Ui Yl Aol Add sdlddl el

v) As10il5 @1eSS ARyl ULl (Aigdl 1 mg/ml): [17]
As104] il GUALIL o - WA [AANY Ug[eofl AW IHEN HIZ UHLIed e edl

dd Al B,

uHIRIMd G3d slosl-uieslsl(as ¢lasHi olellddidi wid 8, ¥ed ¥, 70%
SR

50 (HGAH Aslodl» 20829 WIls UldsHi $lRldiH] w1 8 el dsf doel
CRICTRITRNIIS N}

Ul 50 ml 70% 984 GRAIMI 241 & el 2] Yl el AYRUYL {1a1u{] of
Y AU Yl Add sdladidi 19 8.

vi) 55U ARUL 2a ol SUSSI[CAL 222 ARy 2leteil AULZ] (Aigel
Tmg/ml):

Ns320et Uedl A5t SAAEL wt elod wWSHel, 50 HAAM sSHL BLRUL 24a Sledldl2L
SUSSL (G Lo 1E21-2449L el 520, AHiell €35HI 50 ml 70% Beild G W 2| Yl
o] edl w101 of 2o AL Yl Ao Addd edlddl el

vii) w1esL-20H1A» [NY uegld Hiell ulsul: (17

el (2] SIULG2]s (ARl uleil «lletl 38120 A1 s w1l &dl.
dlaHHL 9oL 1 (Hd] 222 Weadl uH LRI d G349 4.

AL HL 0.125 (Ml dlg dulR QLSUH slade Ws (pH 6-7) GHRL

ugdl 0.5 (Mefl wlesl-AUISAY Qleyelel GAR WA d ugl 1 Ml dlost dUR 1% w1
A2lel GAR. Ul wldlsul Mla 37 (Sl Ale1yu U 59l 10 M2 Ui Bosynlemi
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YsalHiid 8. d o A, ULl 90 (5] Alequy el A4 sc U 141d 8. v{d 1 (M)
Slelg2l AlaRileas ARUS %o Uldlsal HsQMi GHRAIMI 1d & 3al dHIH 22
RJoia dd % GslAdl UIRHi 3 Ml HI2 Ysdldi w1d 8. 24 5[ ugl, 222 RJoia
WRSIeAl dlUHla 65 sAML 1d B wal Ugdl €35 22 Ui 6 Mdl [Axiled uill
GRRAIMI w1d B 3 URRIIM] G3dlA Ydl W s21s121Hl2Mi 550 Aell {12 U HludIMi
119 8. 5214 AleY2el 222 Hd] @ 1e5S ANRRAet (A ¥stl dHH Do GHIlA dulR
5 1Hi 11d B. 2s1dIRell [#Ntef] 2181d3] flAell Yo G121 AU 2419 B;

% o WH1AR [¢1NY = A0 — As + A0 x 100 d3l}
oR4i, A0 W W1dle] NG B Wal As A UI&IQL eliells] NG B,

7) uWReuHl:

a) iSell AAs:

oS iyl [ As2Aet | BiSell 31 | YAdAddL | Sl %
Gauleel | udi (L1H) ussl Gu%

AaiHi Hnadg

w14  Sefl

osee]] osee]]

(ALH) TETEN
sYHl 75 5 lalel u{d €lo 6.66%
Al USdl &Rl
Sl | 50 4 83\ Y o] 8%
ANRICEHT welHl-

dld)

yel, YH LRI el c[Scldld eclia)] Hie wIEs1-:H1A5 ool eUsil % HdResAl duly
54 w1d] edl.

b) UHLGIG4d Aol clSddld edl] Gl A1ES1-AH] AR WenloUell (0ol Be-(d2] wee]
siuLlwlls Hisdetl vddlseil:

1SS Bial 232 $2L AR (B S1AUCL 500 pg/ml)

A s10{l» (221e59) (2121 s\slslqul ssuL AL

A 34.61% 30.76% 7.69%

B 61.53% 19.23% 23.07%
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23.07% 23.07% 11.53%

adlHlay | C

e HH
of % [¢1Vy

ARAA AA 24.35% + 0.058% 14.09% + 0.080%
unLeLeyd

(Audet

39.73% + 0.197%

A ugdl, ssgHL UL RAL 1A Sl SUSELEALAL (Al Uigdlell Aol dAulR s
WUl Sdll.

(Aldd Aicdl W12 UR AA1%ell totldd M vl &dl, (UL ysilefl §6 Aicdl 500
(ug/ml) AW A1) &dl,

[Colul21 SUSSUGAUL (pg/ml) ssuL A RIAL (ug/ml)
250 250
300 200
350 150
400 100

B AANoetlotl AR fleil uedl, Aq IR eq 5 UIR AAlegetlHigl]l AQH «ildul+ w1651
A8 WARNYS deildd B AWUIR 400 pg/ml e 100 pg/mie] A%t S0 1] R <12l
AL AqAogellHiell, (B2 SLSS)Ele] 300 pg/ml A s5HIL 1 [RiALs] 200 pg/mi Aledl
2B AAl%et Sldle BRI &d, B MIes - XM Ane] HedH % (N w0 8, 24 ¥, 30.76%
£0.101% G121 A&l ay. stulfwels (4] detldd.

Wens U] Alel] WLE % w1 250 pg/ml (2e01U21 ¥ 250 pg/ml SKAHL, A2@ 3 10.25%
+0.085% o1l AU lal Hoy &,

o) Reil2ul21L S1SHL QUL v ssYuL A1 [RULetl [Alcy el gl21 w1esl- B (HARS
e loUoll [cINYell Hoi-[c2] Ao2] siuLlels HlsHe1l AUA] o1

ZlelAUN2L + S5YHLoll AAN°Sel) (D151UCAL 500 pg/ml)

250 pg/ml + 250 pg/ml

300 pg/ml + 200 pg/ml

350 pg/ml + 150 pg/ml

a A1 6.92% 42.30% 11.53%
Aenlou 20% 23.07% 19.23%
o % (10y

3.84% 26.92% 38.46%




17

A]UA WA 10.25% + 0.085% 30.76% + 0.101% 23.07% + 0.138%
RIS
(audet

500 pg/ml Aiccl Ule MIEs1-A (HAPL % [ANuH| 2Adl HA & AH, via eadlH] (5ol
A staL(e1ls (] eHdl u1d 8. AR edld) Ay AdIHi A1d 8, R wia
ecll]] ui(es1- 0] Ay el UL (et Res (sul ¢21ld B.

Aq uRl \d M wlcy ed 3 RelaulL SUSsL(EULs(l Aigdl ssHL ARLALA] Aigdl Sddi
dy Adle] esldilsll AWy Ugld dy slAISIRS Sldle] WU ed. AR sKYML
Al Rl igdl 2ol LSS\ E el (R1edR Ml dy A M 1] el UR %3]
2s1d13] [Ny A\ d U] 1) of &dl.

U1 8ol (@5 wWSHI SloNl )21 5L S5\ (EUL A sAHL AU YHIRIHI QL) ¢ledl uaL
£21(d B, Bl AHe{l Ug[dui qulR) &y 8.

Zlotld12L SL(SEL (AL A sSUHL AL RALAL MUS1RS AAL%ela [HUlRd sul ue, Hail
UR Y Rigrell A1l (BaAGUAGH L dlcl AUR) MU HIS def YISl 5] 1]
&d.

Aetl HI2, 100 pg WL RieRa 300 pg/mi oAl WA 200 pg/ml SKAHLAL [HBRIMI
GHRAIMI ALY &q.

41 Rigell GRRIL % [ANH| 516 WAUSIRS dElR] Sl Yo «iefl. Ad] Aedldell elg
25 O 3wl Fei-[d2] ABl-sIAl(e1Z]s HISE w1 YRU[Set Ui Y Nl of SleS U, wa
Aol Sel-(d2) Ug(d dulddl Hie e 5165 412U H1SEe{] e US| 215 8.

8) uUl:

UlH URQUH) wa wddlsel uell, d e 8 3 Zlolaill S\Es\Eul 1 ssful
Ul R1uLeAl HAlwetui K56l QdMi wlddl cdlsdold edldl sdi gel-(d2) HIS|qui ay
AR siufells (ARl gudl 8. oal edizll, IR wAsuld AdHi w1d 8, AR
RictPRes w2 AU Q. Wl WA wlesl-1H]A» (10 Ulail glol 9el-(d2) A (we-
SIRIL[ME]s 113G UR H1HLRd &dl.

o %, Vg Ml A1) B 5 UM A Ul UScddld el 5di dy Ug[d ldl
Holl edl. dell Ui AsiAdlell Vedd €16 264F & B RalFRes Ugld Uid sdl HIR2
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Wollddlei] e B S1R3L 5 Ag QAL HR] B 5 250 pg/ml Elell2UNRL A 250 pg/ml
s Aot (5l £dl] Scli Ul 20169 Ugfct 419 8.

Aq Ul \d M wlcy ed 3 RelaulL SUSsL(EALsll Aigdl ssHL ARMALAL Aigdl Sddi
dy Awdle] esldilell wWdY Ugd dy slIALISIRS Sldls] ¥Rl ed. wUR sKYML
Al Rl Aigdl 2ol SUSsLE el (LR Medl dy A M w1l el UR %3]
251d13] [ciNe %\ U] w1 o &dl

UL % elFUG5MS Uglda Wt HIsd U ¥ Ie51-0G51 RIS oles(Meled AA
A1) GUALIL 53] AUl 2UsIY 8.

Sl WA sYHlell AY AAetH] 241 RigRell GHRA AIESI-RHIBAY WemsoHell
WA dyRAIU] Nl @RI o &d). defl Ug(te] YRUisel sal HIS W S1EURL
419y ©ei-[A2] H1seell GUALL sdle(] AL €1 2 B.

9) cllRQLl ol /il HALIHBLL:

[Ny, g s&l AsA 3 ol sUSsEUL W sul AR o culsdold
edlalef]l Uqg(dell daelidi Ao YR wlsdidi #1d &R siL(edls (dRld]
detldddii Qe Res wWu Wl 8.

U1 U152 Yosod, AY Aigdl Holl 300 pg/mi (BN 1 200 pg/ml SSYHL, 8 Aledl
ay 2sldl] (A8 A0 B. Lol Scll dY WAWSRS AU %etofl losleil ARUAL S1E A
8.

oy WAL URL Aol s1UEL5125 UG (dell S12Q1 U 53] 251U 8 2Rl 2oL s5YHL
AL sl gy AigdHi €U & Wal dof YRSt 52 D).

4L RigR AIAe] Y&RUisel NIl WRUY ol & el deil WMAWSREAL USIUAL HIS WY
ge1-(c 2] H1SEsil a2 US| 213 8.

WL ULQI Wy S16URL SIAL(62]s (aRd] Hlse U ¥ wies1-0g51 (15 (18 ulell
AARsA] GUANIL 53] ULl 531 2s1U B.

| otf] Wl el dueeal W10l MR WS el Al\tlel HIS e [Yel)
w5191 Wedld] 2SI B,

10) 2<ils(cdl:
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Al UM, & (5ot Aoy 21 (IKS) Beeeleflu WlAH U HIZL (ABIYdS 216112 s
SALHIDL O3 HA w1 ARl 601 5IH Sclefl v WL Boeeleilusll HedH @16l Adlefl ds
WYL Ul peeelllu glR1 cAdS( Stiel 2Aluidl 1 WANEL 5clefl w41 W85 Gt 5 .

oflog, & WU W10 Y HI{eals, SL Hdd Aol HeldR, 256 {15 SIHIRY[RSsE ALY,
wilY Y[Ad 2], 2Aw512, AwUdetl UWIBUR, AHell Ucld HIdlelel 4l AL HI2 WIIR
Hlop € BQ wual didlH MUl WRWR Het 53 ¢ WHRL UAWIRIOL USIUS) wa
SIHELRell Aol USSR WA WSS HI2 3] dHIH Y(de 1] dlsddl Wed ULl MR
Yl €.

& wlcHlA Y[AARIS], w512, AUd v [AAZ]e1slell WIeLR] & BHY WA YlcllEd
sUL Bl UUA BerelllU HAIN0LL e(HAL 4 28] W),

8ed, ¢ HIRLURAR el (ol dHell SURY of AHIH U] A0 1ol VUL HI MIMR
UlsflQl.
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