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Abstract
Present study deals the development of a regression equation for the prediction of pharmacokinetic property viz- Half Maximal Effective
Dose (ED,,) by various steps of stepwise regression analysis. ED,, is important parameter for expressing effectiveness of a drug. 31
compounds of cephalosporin were selected for the study. 3D structures of these compounds were prepared with the help of Chem Sketch and
saved as a mol file. Various 2D- indices like winer, detour, randic, harary, balban, schultz etc. molecular topological indices, topological
distance indices T(N-N), T(N-S), T(N-O) and 3D-indices like 3D Morse indices, Sum of Keir-Hall electro topological state (Ss) were
calculated with the help of Dragon software. The molecular refractivity nmol calculated by Chem Sketch- Then a stepwise regression analysis
between ED,, and selected indices was carried out by Microsoft excel software. Thus, a multilinear regression equation was developed. There
occurs very strong correlation (R2 ) 0.983, Pearson product moment correlation coefficient, r? (0.986) between predicted and observed values
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of EDs,. With the help of derived regression model the presently available molecule can be modified to newer molecule with desired value of
ED,,. However, during the modification toxicity is also forced to be controlled or minimized.

Keywords:  -Lactum antibiotic, 3D-Morse, Keir-Hall electro topological state, P-value, Stepwise multiple regression analysis, Topological

distances.
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Cone. (in pg/ml) Surface area)V.W. = Vander wall 3D surface area.
Oy = Polarizability in XX direction. All above are
e 2 — EDsp @1 sirer@sar gegfa calculated by Chem sketch. Where, (W)wor = Weiner
T 1 — ARER 3 @t gE & o it s wwd guw <9, (ED,) #1 W=
|z am anfva® T ED;, (um/frm ) EGIDE I CEIREE IR
T & o LE
TE-1 grdeia (Cefacetrile) C,,H N,OS 4.5 16, 17
-3 ghaw (Cefalexin) C,H /NS 1.6 -
-4 garmiee (Cefaloglycin) C,H/N,0S 23.3 -
g5  aeaees (Cefroxadine) C,H N.,OS 21.4 .
g6 wwai (Cefaclore) CH,INO,S 20.0 20
wg-10  &hedaie (Cefatrizine) CHNOS, 6.88 23
wg-11 oA (Cefalothin) C,HNOS, 20.0 24
wg-13  gwames (Cefaloridine) C,,H _N,O,S, 1.5 e
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afwawr 1 — AfEt # TtE e & o e s ol guw <9, (ED,) &1 AW (A9
|z am anfva® T ED;, (ma/fmm #) EGIDE I CEIREE IR

T & e W

wg-14  gwitemtes (Cefoxitin) C,H, N.OS, 5.1 30
wg-15  gwmrted (Cefazoline) C ,H ,N.,O,S, 6.8 15
wg-18 e (Cefazedone) C,H, ,C,N.OS, 6.8 15, 51
ug-20  gwued (Cefuroxime) C,H NS 8.64 "
wg-21 e (Cefuzonam) C,H./NOS, 0.16 "-
Tg-22  dpHenfa (Cefmetazole) C, H NOS, 3.67 37
ug-23  dweq (Cefotatam) C, HIN.OS, 6.35 "
wg-25  gwiEted (Cefminoxime) C,H,N.O.S, 5.2 36
ug-28  G%hsHR (Cefdinir) C,H,N.OS, 13.1 492
tg-30  Faitawra (Ceftobiprole) C,C,N,O,S 4.0 45
wg-31 e (Cefditoren) C,,H,,N.O.S, 2.17 47, 48
wg-32  whare (Cefatamet) C,H .N.OS, 15.0 42
wg-34 e (Cefpodizime) C,,H,,NO.S, 4 -
wg-35 ey (Cefotaxime) C.H N.OS, 1.07 53
ug-38  @hiud (Cefepime) C,,H,N,O.S, 0.022 45, 33
wg-39  gwEmE (Cefozopran) C ,H NO.S, 1.74 37
ug-40  #aargE (Ceftiofur) C ,H N.,O.S, 8.0 23
wg-41 g (Ceftiolene) C,,H N,OS, 6.0 -
wg-41  ghguaE (Ceftriaxone) CHN,0.S, 2.8 45
wg-44  gHRE (Cefpirome) C,H, N.O.S, 0.018 50
ug-46  gegenre (Cefpimizole) C,H,NO, S, 2.7 -
tg-48  gweee (Cefoperazone) C,,H,,N,O.S, 12.9 45
wg-49  Gearew (Ceftazidime) C,,H, N, O.S, 0.087 45, 51

index; (W"wor =

Detour index; (x1)wor = Randic

index; (J)wor = Balban index; (H)wor = Harary index;
(SMTDwor = Schultz molecular topological index; {T(N-
N)}wor = Topological geometrical distances between

N and N; {T(N-S)}wor = Geometrical distances
between N and S; {T(N-O)}wor = Geometrical
distances between N and O. In all above terms
superscript wor shows that particular index is calculated

for molecule with out -R group.

gferme G EDs, &7 Afesremeft 3tk g &

o TRt fopam mam

EDs

138-23 - 0-02(+0.012) (Mor, )" + 4.41
(+0.882) (NO)*- 4.94(+0.94) (X,)" +
0.16(+.046) {T(N-N)}¥* - 20.48(+5.74) ]
-3.75(+2.133) (EN.o1 )¢ -0.01(+0.001)
LD,,
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Pearson’ sR
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T &
(crera o qfte) fepam A & fo e wieeor |, (1) ®
faT T g T U R & A Swh uferree afens & fae
FrfaRad Sre 9t & G a1 &7 : n/p > = 4, 5@
n = HIST & {0 folT fo7T 7T SOt b1 §@ar | P = 72 |
qagAE & g died § g9 6y S A faereret @
@A | R2> 0.6, S8 R = Geqgae on, q° > 0.6, @i
q° = 9 9T GEHEY T, R2-q* < 0.3, 96 [ &
F F HH I g "z [14] § 7

YTETd | & Fererd AT J 5 SR ZR
Tafer &

(EDso)prea- = 0.76(EDso)gps. - 1.66  —(2)

T, W enRa Hiew AiefaT

21, RAe Fefiereor (1) at wfaregamft & forg Tyt
Y AT (RAT TAT &7 | GToRTHT FHIBIOT AT IRad
YIS GARIhT AT 1T FAf/ I BT Hag F UTe fohar
T o7 | FEE GHE GAbich Tade GAbih & | Fifh TP
ol AR bl ol § 987 I © | §e-X , e gawis
(3R TE T T STOLST bl FLAATSH o [T TIHT) ST
T T o SRS T I e Jgfcrehal Jaieteh
] H T 4TS TE Hifh Gard [N T THE E |
TR, ARG G & AT & A @& forg Taeid0 g
T SUART Afaegamft # gar & forg qrad Reie & &9 §
Y o ST & | 3T aehich Sl Q@i § SUART fobg 10

significance-F

-
w

y=0.760x + 1.662
R*=0.760
Pearson'sr = 0.872

—
(=]

—Predicted EDz—
(y- axis)

10 15 20 25
— Observed EDg, =
(x-axis)

= 6 — EDy, & 4R 9 & wefm s o de-dan

&, T A2 IR e & e (fAT-31R & & STl
& fom) SR deX ot awt grr Wik 3 21 AiE gawhis 9 |
RIS FHIeT HE@ERT 998 & 31 IRl W
MR B | G qed9er (12) = 0.761 3 qIdT &
qEhde r = 0.872 & 9 UF FaIoH qeade g ¢ |
ST BT TR | . B Wed & [ qed ard
10.4 X 10-6 ATel Thd I & (A AT &, ST 3Hfers
qer § @ aRuad ard SR & | IHa SAfew
Hfaregamoft T & | 9forme § T3 gaemie |

LDs, = 56942.163460- 1503.322364(+185.441755)
(Mor )" -1062.353812 +152.969426)
Yu,am,v,cm,p(MoRSE)"*  862.2505917
(+149.059912) {Xu,am,v,cm,p(MoRSE)¥°*-
Yu,am,v,cm,p(MoRSE)"*}+5070.884
388(+1164.085224) (NC)® - 1729.418221
(+452.404134) (S)™ + 12529.92919
(+3432.907573) (N)® + 29.1140(+14.75841)
T(N-N) + 7190
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qewr 5 — Correlation of selected indices with ED,,

Indices Correlation Indices Correlation Indices Correlation
W -0.328 (S wex -0.275 (Mor, y*er -0.589
x! -0.392 (Mor, )" -0.071 (Mor, )" -0.513
J 0.318 (Mor,, )" -0.295 (Morlp)wor -0.548
W' -0.346 (Mor, )*o* -0.089 (NY* 0.098
H -0.392 (Mor,, )*¥* -0.108 (X,)ver -0.615
T(N-N) -0.334 (Morlp)wox -0.097 (T(N-N)™°r -0.286
T(N-S) -0.406 (S -0.348 (ENN_, )9 -0.279
T(N-O) -0.296 (Mor, )™ -0.527 LD, -0.319
SMTI -0.335 (Mor,, ™" -0.399

a6 — ED, & sgafa o 3 0 am
Molecular Observed Predicted Molecular Observed Predicted
Set ED,, ED;, Set ED;, ED;,
S1 4.5 7.78 S28 13.1 12.23
S3 1.6 4.53 S30 4.0 6.17
S4 233 16.26 S31 2.17 -1.50
S5 214 16.76 S32 15.0 16.40
S6 20.0 19.55 S34 4.0 1.09
S10 6.88 8.23 S35 1.07 2.35
S11 20.0 16.63 S38 0.02 5.40
S13 1.5 2.61 S39 1.74 0.53
S14 5.1 5.72 S40 8.0 6.08
S15 6.8 5.94 S41 6.0 6.25
S18 6.8 7.24 S43 2.8 8.57
S20 8.64 14.59 S44 0.02 -1.0
S21 0.16 7.30 S46 2.7 2.71
S22 3.67 0.51 S48 12.9 10.63
S23 6.35 497 S49 0.09 -0.05
S25 5.2 1.02

1,
8
=
£
°
@
o
2
3
s
w
2
©
>
|

Distribution of selected indices with observed values of ED«
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20000 | -+ I
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Observed EDg —

(MorO1v)wor

¥ No.of O atoms in

group X
A (X1)wor

T(N-N)wor
N x
i. Ld ® (E.N.orb.)*0O=C<

S
+LDSO mg/ kg
/day (oral) Mice

fm 6 — EDsy & | 9af+a gaaiel § aRads
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AMAHT 7 — Data of parental (S,)) and proposed molecule (P, ) for improved LD,

(+) ive terms (-)ive terms
S.No. Name (Ne)® (NY® (Mor, )" 2u’am_vﬁcm’p(MoRSE)‘“’X 2u’,o‘m_‘,1Cl“’F>(M0RSE)‘“’"- T(N-N) (Sg)** Inference about
of molecule ZU’am_vﬁcm’p(MoRSE)‘“’X LDy,
1. Ceftiolene 4 1 965.61 2611.31 -1908 234 70.55
(S,,) (Parent (LDso) Proposed>
molecule)
2. Proposed (modified) 5 2 860.31 2950.41 -1123.48 74 69.58 (LDy,) Parent

molecule, P

LDsy =56942.163460- 1503.322364(+185.441755) (More,)*> -1062.353812 +152.969426) Su,am, v,cm, p(MoRSE)** 862.2505917
(+149.0599 12){Xu,am,v,cm,p(MoRSE)**-Yu,am,v,cm,p(MoRSE)**} +5070.884 388(+1164.085224) (NC)® - 1729.418221

(+452.404134) (S,)™* + 12529.92919 (+3432.9 07573) (Ng® + 29.1140(+14.75841) T(N-N) + 7190
*gL T (+ VE term) & 9T I=T el & AT BT 95 & | @0 T (-ve term) & 95 ABHIT A2 T8 €, SARTC TG SRt T
ST H YT W BT AT | YR HONfd o] # & W & 9 € o A 1 % 9 F eld © A WS o] &l A ofed
guE AT o) § sifers gIfe BN @ 9Rie @ A |

AMAHT 8 — Data of parental (S,) and proposed molecule (P, ) for improved LD,

(+) ive terms (-)ive terms

S.No. Name (No)* {T(N-N)}wer J (EN. )0 (X)) (Mory,)** LDy 1 voday) For mice Inference about
of molecule

1. Ceftiolene 3 59 1.32 12.97 13.9 343.96 1000
(S,,) (Parent (EDso) Proposed<
molecule)

2. Proposed 0 22 1.41 13.30 18.1 488.704  >10000 (EDy,) Parent
(modified)

molecule, P

ED,, (13823 - 0.02(+0.012) (Mor;,)* + 4.41 (+0.882) (NO)X - 4.94(+0.94) (X,)* + 0.16(+.046) {T(N&N)}* - 20.48(+5.74) J -
3.75(+2.133) (E.N.orb)" << - 0.01(+0.001) LD,

R F G I I B AT ABAIT TE BT & Hh I GIERIFT T B T H HGE oA & AT I=T Y SNEd THI G F
FH B I | A W B IR AR AL TR 8, AT Y STIHRA TG 9] § G HH A AT | JEead /9 A ooy § 8
T &% g Afes B & SR A T & U FH eI, AT T S B SHEd JHE G AT o) # H SR stfers gt
BN & IS AN A B, WA & F G o |

= Hydrogen atom

for 7 — g ST (1) W smenRa geaa o] digsr (PED)
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a9, WEEr (PED) # fEssam
yEaa 9], 9El (PED) &t fasivamd: 28 o1 &
qrar-fodr & ceftiolene i SSEL T & 2150 3R Aferm
Taeis0 feE™ @ Suie 21 3 Rem g 4.
H fanfora i gaeienl & o 9o &R FHEET 571
TqHAT & | (1) 3R (4.15) ATECRT (5.14) AR (5.15) H 9rran
TIT B GIGAT BT ATRFATH A (2)- TH-
(6r, 7s)-2-TREA-3 ((2s, 3e)-4-(2r) -5,6-EHAEA-2TT-1,
4-ferfo-2-argua) -8-artert-5-fea- 1-uafafRuerar
[4-2] STieFe-2-3T1e-2-3i1ee-2-TH-7-aTEU, 56 WReIer ST
*® =R, e €50 gt & fow digd 5@ yer &
oI BIan: H123Ta27053716Ud4, STId AR
597.75, WX UAdRAT & e 151.91 93 &, T 30
1T T Hifaeh GH & AT & SATAaA & forT Suehar
feam & v 7 foftent & o & faar & e & s
ST BT G e | FaTH I © | /i dfegd = 387.3 13,
YRR T 1078.6 HHI3, T8 T = 60.1 SZ4/8TH & |
polarizability T HI9 60.22, g7 = 1.54 g/ cm3
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