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and honour due to hard-working and intelligent professors, the

European medical officers were at best birds of passage, and
could not, therefore, permanently improve the position and
prospects of the profession out of the service.” (“Address in
Medicine: The Present State of the Medical Profession in Bengal
(delivered on February 3", 1864),” British Medical Journal 2
(July-December 1864): 88) (a1 @I “ifgadlt sfifAcm” e
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building, the problem of nutrition demands very careful
consideration by statesmen and scientists alike, more so due to
the fact, as has been recently observed, that a great part of the
world’s population is not consuming the necessary food stuff.
An eminent Swiss authority predicts the decay of civilization
unless there is a fundamental revision of the people’s diet.”
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many villages and clearings where the white men took his wares

and weapons, he encountered ghastly unknown conditions: kala-
azar, with its leprosy-like symptoms, in India and Africa” | (31 ¢o1
91 2 76| SlAre 3R WifGeR “Trow e HAfafEfen” qrargi
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o WAe K @ AR (NBE — “Colonial powers,
however, would see disease in one light only: an evil, an enemy,
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a challenge, it had to be conquered in the name of progress.”
THAfIRMT S @IE 93 2, 9F W9 932 9 BIICEE ReTE
(MYCS] R OS] GO & FE1 SCE elsifod AN | @9t
eI P, B, Y (AR CFCg @ Ien] s SIRce Sl el
FAN BRI (D (APTRCEF'S S7W, *@F IR Biee f2eorea
Ml 2EACR | ZACS] @ FRC CAG TR SRS T 7116 w2 i 76
ST I3 S4T30 SR FAGTE kala-azar-99 IO (el
ffeen i fFBaifm a1 ga wifwel Srrimai F=mRE
GBI T

Spob I BN TR FCACHE (AFTes ReTa Toifen
G SRS TAGIA IEE — WA FA F @3 @, G0
MT (SR CFG@ TRGE SraceR W 28 78 o[l &
AGTSl @R FEfFME TOEF TATF WS Ty TEHIE (TS
@ @B TRe wFerll aoe @ R RAnay weTdEe
THgE 2AfTwIe 4 (AT AR | GG I 72 (Swiss) NITE
SRRl FCaces I T SR A AR (@il e TR
SIZCE TeTe] R FCA1” 9PN WAGA-J3A Aol f2d $iF
G Bifermife |—

R @ A SiCaRess sror Yors e sl ezl
5031 A (collective amnesia) HRFTF-(TTF Tromae g6
G O SR 1 6 e eeiio= ez

atae<r, fofeems, Sifers w2l 79 Sroiwmie TMbIRe Y9
A@ A @S Giefe wen-9 “sIfRpEiR” e @
2@®e — “By the death of Sir Upendranath Brahmachari in
Calcutta on Feb. 6, India has lost one her outstanding figures. He
was not only a distinguished Indian physician — perhaps the most
distinguished of his day — but also a research worker of
unusual merit.” FCAG GiHE INCS (AATRE SROIT BT
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“His early researches on antileishmanial drugs, which culminated
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in his preparation of urea stibamine, were financed by the Indian
Research Fund Association.” 18 (*IC3 elfotawes o1l 28 — “If
all distinguished Indians, and for that matter all British officials,
had shared his liberal outlook, many of the difficulties India
faces today would have been resolved.” wieffe, A Recra
TS (FIE G CFore ¥, It wimtaate afw $F scel
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been a subject of surprise and regret, that in this extensive and
intelligent community there has not hitherto existed a work that
would convey to the Public, and to distant Practitioners as well as
to, Students in Medicine and Surgery, reports of the Metropolitan
Hospital Lectures.” €2 &% “To Country Practitioners, whose
remoteness from the head quarters, as it were, of scientific
knowledge, leaves them almost without the means of ascertaining
its progress — To the numerous classes of Students, whether here
or in distant universities — To Colonial Practitioners — And,
finally, to every individual in these realms.” — GME AT FICR
fofreote Gices =l ¢ waaifon << (Hrg fre 2631 Feimes
(% qiFell el @ G & “we shall be assailed by much
interested opposition” |

ShE gAce offEfy, am o TEicerw elaceem weime
MNAR WOl G AR wifeEre @) Afey-frda Rt
farwice® @ efeRicTa A & DR 93k FAT e [y
— e @feRie woce — Ay 9 [T el s» orws
ey ol SEFe @) (e @i FER @it
AT AL TECIANS #TC® 2 | g R R el el 7ived



0% Hen qIfTT WS FEFH GFed (5l Flengs, Dereia, wiEcEm

CA CER (S-S A AT &F A Social History of Medicine
@R @ TS (-9 = SAEAB® “Medical Knowledge and
the Patronage System in 18™ Century England” &<C%|

TN SRYE CFE G GFM o (SR ([N 7R
ey fowifworm Somieel 28eifilt FteTe orF oo Al wifite
TG 2Bl (sb-2v) Tofd 20y, S ines T& @@l heis
TIBCE (MR (@ T & e St 9o Gieer | wreffe,
TR TWEEE SOl BIIPIees @dk 78 @y Sofarafee-
Tofacafis @ e A1 fagei W@ ARE foewmi Sy,
TRl @3 ARIETAA SIF-[{ee GhIF FIOR T2 TG
(Q0z AfSHIETa M A € T& K 74 @92 58 efoye
bRl = (redfe Sofacafae ere |
FACRA ST K 0 AQCRR Science in Action: How to follow
scientists and engineers through society €% [ P The
Structure of Scientific Revolutions TR AGF 7T AR
o Sl 1 el T AR o (CfeT wiiT-g7 FEREER
AT @3 TR A R T A #AfRFe Bl

ST (o BT, stae — v (FFAIE, S58Y) &Y €
¥ JEIT 2@ el Sial I e #ifd $1 @e @dw
TESIE SR Aremite ¢ Wi g [T ot
e 5wl col EE WA — O @ [l S wEE @
eI SICeN | IR (AT A T I ST QST
T R, (Rl 7S] 3|

AT — SFlet TeTa [fee!

Sd@ AE @RI Al Yo & 6 o= ey Selfocwiag
@ TIfgrenll e sy AR ReAeEE widafes Ao
YRR 23 2GS | @ @@ W 3R 2Afgw e ScEne
“The slumps that shaped modern finance” 7IC% (€ IR G
(e T BG (@FAI Bl 0T (G @ GO SRR (ool




o IR - e (@eifas, e @i T o

F( AEIRA O MO 2T (R ACT | AF GFCH o3 AR Sl
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@fo (Ao “BI-(UE” Gife| qEe FMICT @IET bl Al
ETICET AFAfoT ez facalen) Reefemn woea s
(TR — “Evidence based on contemporary accounts suggests
that a tradesman’s family in 1749 in Britain spent three shillings
a week for bread and four shillings on tea and sugar. But tea was
still too expensive to become common man’s drink. It was only
in the nineteenth century that tea became a common beverage for
British households. Per capita consumption per year increased
from 1.1 pounds in 1820 to 5.9 pounds in 1900 and 9.6 pounds in
1931.”

Table 1: Consumption of Tea: International Market Share

Share in World Consumption (%)
North Ameri M aj
Year United Rest of Russia/ ,O ) fmeriea ) _0 r
. (including West | Producing
Kingdom Europe USSR . X
Indies) Countries
1910 39.2 4.2 21.0 18.3 4.4
Not
1920 56.4 6.9 . 18.1 6.6
Available
1928 48.4 6.7 7.1 14.3 4.1
1936 53.5 6.3 3.1 14.2 9.3

Source: International Tea Committee, Bulletin of Statistics, 1946.
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(e @ @il @ @R RS G SNRE 2R WA 2109) |
SRR SIAE S 20 SEMCTA W IAE S @R Sl
SNy SeeeT (A0g T G2 (191 — A0 (I SrelolW, 2ffS] 1 (TR
99 BS (A W AR

3fogie1 FUTe “IE freia” T 1fo @iees oivie e
Tafee | gEnIAl S e coteh-a dFife (b,
S5Y) OIF SICIFAIPI@ “On the Nature of the Epidemic Fever in
Lower Bengal Commonly Known as Burdwan Fever. (1854-
75)7-& (RGRES — “It is thus evident that there was an
epidemic of two diseases during the outbreak of Burdwan fever.
The severe cases described by French were mostly cases of
malaria (probably malignant tertian fever), while those that
constituted the large majority of cases observed by Jackson were
cases of Kala-azar.”

Yo AICE 2FIHS SIF A Treatise on Kala-azar &% IG5
GRS — “Flel-SIeTa A A T2 Rzre 27, [FE A
T G T 0 @RI 22 (@ 9T [ 4909 G Geae 98 Fee!
TR AR | GG AL A FCAH 0P “FleTl-g” @1 Sfow|”

WRFACOM FOOIF OF TINF foqel 9Cbcr O A FCaw
S 1 Sbr38-26-9 FCHCT TU @ (A ACHI? (W] AR O (S
“GI-RAPR T TS| G W ARG BT — T gL,
“HEIMA (@97, RIS, “FleN-qed?, “Fle-gea”
“oAN fFeR”, ponos (Greece), semieh (Sudan), malattia de
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menssa (Sicily) 29I @R (AF FEAGE A Gro 2@
T GF5! IS el TR Te-N2efEre i T 7o “oFal”
IS SIS V¥ GG 00l RIS (1917 |

IR, SIAICTE ARB G GO Bl A6 (Of 2o, “HNI
@9 B ATCS $F FACE BN SR @R BT AN e
oLl ®ETR | ST &N SIS 2 (@O S9! 92 i (T
3l FRe YR AR | G4 SNGHDTA W (BA9N5F S26t@T (A
w=w, Gl MR W Sl 2e Bl el $fel 2 o el
Cofsa sy e s =PI @3 9Nl 2y Sieced (Bieeiafe
Afafoe zafee gam oW @ Eifa Hfiads ww @
RIGEIRIEE ICE G I e R G R (SRR (CEACIAC L RASIE
DI ST 2671 Wﬁf ARG | ©,¢0,000-EF @ﬁw 9
catest 1 fIfes | SR (i (i RETE @ el e TS 7o
A1 @ G PRI YRIA f2el 0% |

TR Q3R AFGAT S @F TSR FFHA 0 AT
— WA O Bl AN FTHA Y G 1 (9T B SAM
2R, JEE €68 2w S [esiaior sicg b o ate —
() @ @9 [Fela e AT (T2 (L) TP efoiy 41 A
fFeital (I fal919 19 “The Identification of Kala-azar and the
Discovery of Leishmania donovani” SICSIN?CE SRS — “In
the years following 1858, when the British government formally

assumed power over the whole of British India, the government
of Bengal became concerned by reports of an epidemic of
quinine-resistant fever occurring in the district of Burdwan in
Lower Bengal. The mortality was so great that the population, the
productivity of the land, and consequently the government
revenue were greatly diminished.”

G TGS 7w GG — MG B AP Gl Flo1enst
Mo FCs, @3% [ea 517 @B NGRS @ I 71 906 | [Kiewlw
@ il (37 5103 OIe 3% &N (60 (0l | CHATCaiIss #reaal
O PR Aol MR TR @51 RN Fiete| vy ol a7




°v  ofen qIfRe SNe FEFH GO (9l Fengs, Hgaaf, wEE

@35 “EfSFe-Eoo-+ffoa T AT S AT @3
A7 goriey Fofew qa e afe ene 20|

G SICET SIS (R T Shva-2Ke] ST siared
STl AR (FCa1 S e BIe] ZAIF 2103 FCAA! AN A
TG wE (FRAHIEE AF AeEfeFeE AT T4
zrfeel T Ot SarEd T 96 2iufeel aom FERIE
RG] UCHA (NS TE, FEA RO (g SIS eFeI &g
(FACF'S SN F1 26, ST F1 26| @ A S g
SIICEbN FCACR (¥ €GO “From Rapid Change to
Stasis: Official Responses to Cholera in British-Ruled India and
Egypt: 1860-1921” (Journal of World History, Vol. 12, No. 2
(Fall, 2001), pp. 321-374)| ©17 *RCI% e — “To maintain general
amnesia, they silenced critics at the Royal Army Medical College

at Netley who knew what the score was. They kept inconvenient
documentary evidence, written before the policy change, under
wraps and in some cases may have destroyed it.” SNTIFE
THATE RS DEIE g TEHE ©1F “A Phase in the
History of Cholera in India” (03 (s @fSealel &=
ieiel-a @) 2 ey sifewel (2403 «2 [Kefegws exersi
Tl rcaces | “Efee-eos-Afe sz -9 99 bisre
SUGIRCHEEE RCIEREAC (434

LAYy AITS! ANE SIS FEE! RN (F(g “olfAf
frepfier @t Sfea SemeEs AfRTSER T By IFER REFG
SRR W, TR *E FID S Fodw 271 @wivres e @k
TSR PCASH 2ol o KA IR SAMNEET SRS Tty
WM T© G | G2 AR AH ©f TRE I | G5 (4
Wl BTG AR (FNFS D SIF SIAReE CFea [ q4a g2
R Resltm wiweeg Koy oica g 918 scfe wE
I “Aeree” fore (el (@ e 72fo @F N&TF 9oEr)
O I (LFEFCS 3 TR (ool | SfiFed Geeldl 26 @G el
T ARG TO (@STOIR S T Al (e fof Sofacafais
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Rt SNEATSTEa AN FS6! G123 F(A BIS (AT AR
SEEes [Eaitd Tolred SISt Sita Jce 6|

T G — S53d GR $583 — (A SIfeFIT WG e
MCGS (T (AT FIFF (AT | S L (0 Gl (S A
ot B 76 FIT (A SRmA AR wewel $F wifkige
el Foafierm e w re @l g siiEe
IS FCa (ISR Voo T (CHE FCeTe) (@ R
G2 ITET AFRAFAD FCACR (6! STSCH (ST GFb! PR
e @ fFg et w11 $F
fte@ S — “I recall with
joy that memorable night in
the  Calcutta  Campbell
Hospital at Sealdah, where

after a very hard day’s work
I found at about 10 o’clock
that the results of my

experiments were up to my

(@ 9@ NI FACo R TNME @ TG

@ @Nom o 2o FoafE StEem expectations. But I didn’t
o) know then that providence

had put into my hands a
wondrous thing and that this little thing would save the lives of
millions of my fellowmen. I shall never forget that room where
Urea Stibamine was discovered. The room where I had to
labour for months without a gas point or a water tap and
where I had to remain contented with an old kerosene lamp
for my work at night. To me it will ever remain a place of
pilgrimage where the first light of Urea Stibamine dawned upon
my mind.” ST SANFCF (I TR A7) e, feemi fKgre
FLCN4], GNP Bylof GBI FHARS 7| G0 7 (AP
= gifeica e Pl Faces SR Sy S|
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Troimee THIR

HE TAOIRE N0 G T SIewd Golifd 27 gemmial 9o
TS TS 25 (T (I Sl ANGONAACT (FREILCH 6] (7l
I ITHm (NI ® O] AEFR 7Id red et Sofifa
o719l (A TG SN e IR | QTR 77 Al VI I 2R
CLomeIY TG
G SRFPTIYIRE (A SEBI 98 ARG AGRHA Shrve
HICE 2olfet TR FCEG (ACF — BT QR (FFG 7 TiRet s=T,
Thysetes (CTH S| G2 Sb-os A (AT FeTe (ACF
AP el @ ffgre «awg s, e fafE

. OIS eli3er| @63 ANCH (NGl
FEE O AR | dFaas ol
AN St-ad AT Svoo AE @i ffe
— (IShE @32 et gfbres eew 2@
&fe IR WIFHTeTH (T |
3503 E GHfE #H (A FABPO!
e (ACF 1 9I9E@ svos A
#1926 W& f@w fzel “Studies on
Haemolysis” | OF #1@g6fea bR
& s AEFY G Tge (AR e

it e s TR SRS 2 ARSI

i coll il g A,
OesTal S 5 e endebelel rall | & bve Terms Pl «
FARASITES OF KALAAZAR AND S -9 S90% AICS Some
CRIENTAL SOKE.

P Observations on the Haemolysis of

Blood by  Hypoosmotic  and

Hyperosmotic Solutions of Sodium Chloride” MGG dZIGie

FITHIC] Fo ST G ISR TS 2/2fer (TF Mente GICGE
7R R IR CEferis (et (ee e e |

RIS IR 2 7)ol G (FCHCR NI TG #1058 | el

seofb sIReNsg eFifire 2@Cr @b1F, o, [H™ e

pd ~ e [ e ~ ~ e
GlelaT, JICRNCPNPIIT Sinier, S SlaieT SF (NfGIeT 715 At
SO (NI (IGo-a7 O GBS |
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9509 A © AR T Yo WGl THCeT| wo (F, $509-9
fafbwl St eriefier-a ersifre za1 i wifil fSwis weerces
((I6CF) &CPd omiiics sit=eli?[@ “On the Possibility of
Occurrence of Trypanosomiasis in India” | ©IS© (ACF “W3my GK”
A wiore @ Rifos tiera A (2t i (2o fon wvaEa
TG MACTS CATEFI “In July 1903, Donovan reported the
finding of similar bodies from the spleen of patients suffering

from prolonged fever with splenomegaly in Madras (now

Chennai).” (@WFG A ACO! (IIeeEl Afeg oM g
(G & SRERCFE T SR 98 T MG A1
" Leishmania donovanil @611 T2« 219356 Fa0es ©2« @2
SRS 205 |

S50V FI(E FHBIK! @0 AFII17[G (ST “On a Contribution
to the study of Fevers due to Leishman-Donovan Bodies” (1 19
5134, “fobf o FIeT-SIETR”, WHO (U0 2i<iif*re) | 4&1d) ol
IR 2511 5% GrF 9 A F FCA2 9@ 26 O SR
02 MG @77 2| wo @, svov, [bw EfEwIa wivfe-«
oI 261 $IK 9IEIANNG — “Sporadic Kala-azar in Calcutta
with Notes of a Case Treated with Atoxyl” | 9% P&l fes1 — “So
far as my observations go, no drug can kill the parasites. I have
used the following drugs without success: (1) Quinine internally;
(2) Quinine hypodermically; (3) Fluorides; (4) Arsenic and some
of its new preparations, such as Sodil cacodylas, Arrhenal, and
Atoxyl; in some cases Arrhenal and Sodil cacodylas were given
hypodermically; (5) Methylene blue internally; (6) Methylene
blue hypodermically; (7) Izal in increasing doses; (8) Cyllin in
increasing doses up to half a drachm* thrice a day.” wiefe, Ao
efb wUFe Tl Atoxyl T@ AEI-SMGERTS SIS
SCAICAICAN 75 | Pifefepy @3t it Preceeier oFe 99 392"
il Tl e wEme Reess o dfofd fee age
SIFS (6 @4 0 ©4 (@1 Gl 2[teizet — 5i6R G
syifosferet #GIfs GI51Ca5 1 [*1 drachm=60 grains]
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q1 spon-so-9 s el #fet wifeid HiFfem 93y Terens
1 “siferss Jeats” I Facer | e feet Sieffara @t
ST | 67 2 AT SR AN A (Feceifea
75| W 77|
i mfores fof oo g8 zf, wwmile AT S|
sove G Afeem Bl s feam o6 awls
(eifGafeae BIBICacea 2GR 75) e (581 FafRiael svse
e e fEfRam gaz s 55 amfbcss e s
(RN T | FAFTOR GG Teihie (Fet o e ek
T 3fCw-a7 SR T A Fl) GG G
AFEd el ffee foem e g et Agg
TS AREE B e AGERN 9@ AASF |
wloaas M izl TR FTe SPIEE gaifReE A
IR SRRCS ENSAN 7e6e IR T4 TR O FodET
s AT

FEHIAE WA =7 Sl g3k Snifewfa s sTEfice
G2 oFCo AR AR TS (N CFeq IS @ ACATIE
vfacg S e Wit | i @a smfowfa e #i&F v saem|
AT PO Tofd B(H, TS0 SHIFBaI (FETE (colloidal)
739 COfF I TFE TN SIF ARG eI 2F FICH
HfGFT (TR 29, dSodY) “The Preparation of Stable Colloidal
Antimony” AN foff SIFIEM — “The remarkable

trypanocidal properties possessed by antimony, its specific action

against the Leishmania, and the fact that in the colloids generally
the ratio dosis curativa : dosis tolerata is very low, make it
desirable to prepare a stable solution of colloidal antimony.” S
*1 9l 281 — “The colloid obtained in this way seems to be a
very stable substance, and in this respect differs from the
Svedberg’s colloid. The therapeutic use of the colloidal metallic
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antimony has already been described in the Indian Medical
Gazette (May, 1916). Further observations on the use of this
drug in the same disease have shown similar beneficial
results.”
<R IR (1T 0 JACAN (& SGw e Yoo (P S FRICER
2R S AKR <& SR | G2 AR TS ARIT G0 5555
AN ST S T (A T SR iR
GRS w7y NAAANAG IS 251 3T Sielfat orF
G Zos-9 so33 Al “Chemotherapy of Antimonial
ﬁ‘*ﬁ[ﬁﬁ?ﬂ‘ﬁ?{ﬁm Compounds in Kala-azar Infection”
g REeen @i efefs G
o N AR T FYeeia Fba
S N s e 3B B
(carbostibamide) R FIHEA,
-l FEATRIE GRS I IJF FCA (Ol |
| H S3bY AICeT Revista da Sociedade
0=5b—0 Brasileira de Medicina Tropical
l GIWICET [REfe1%t ST “The Discovery
of Urea Stibamine” (Qfe1-gd,
‘ SobY) I 9T ST (eI
. CRIT (AT AfFEes 7 TRl
PLCT — “He first synthesised several
H H new inorganic antimonials and
achieved some treatment success
with colloidal metallic antimony which was taken up by the
reticulo endothelial system. Dissatisfied with these results
however he turned his attention to organic aromatic antimonials
inspired by the idea that an antimonial having a constitution
similar to atoxyl (which was found by Ehrlich to be effective in
sleeping sickness) might prove useful in kala-azar. In 1919
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supported by the Indian research fund he prepared P-Stibanilic
Acid and various salts. In 1920 by heating Stibanilic Acid with
_urea he produced the first

%, | organic antimonial to achieve
i wide acceptance as a
M 4| treatment for human
" ¢ |leishmaniasis namely urea
' % stibamine. The reason for this
¥ choice was that urea in
(1 fces, Bfewra wiel @ae s $=l gt combination  with  certain
GRS ) drugs reduces the pain on
injection. Both Brahmachari and Shortt of the Indian Medical
Service found this drug to be extremely effective and safe in
the treatment of kala-azar.”

OIF G2 SFHF AF AT 9T T ST — B 90,
SNC-9((&, (TR 9% S | &= (fewier
GlleT-9 (8 (N, o) “Preventive Medicine in
Assam” FIRIGR dform <@ 281 — “In
June, 1927, universal or mass treatment of all
kala-azar patients with urea stibamine was
instituted consequent on a marked reduction
having been effected in the cost of this
preparation; previously only 10 per cent of the
patients had been so treated, the remainder
having received the less effective sodium in

antimony tartrate. The change of treatment

resulted at once in a most gratifying °© T, (AR 20

. A Aol vl -

increase of cures and a more regular .
cachexia)

attendance of patients at treatment centres.”
S50% ACE TSI Fel-ga Fhec fG@sa @36 2 6
@I — “We found Urea Stibamine an eminently safe and
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reliable drug and in seven years we treated some thousands of
cases of Kala-azar and saw thousands more treated in treatment
centers. The acute fulminating type characteristic of the peak
period of an epidemic responds to treatment extraordinarily
promptly and with an almost dramatic cessation of fever,
diminution in the size of spleen and return to normal condition of
health.” &= ST TS 20 81 Foafe aziess =it
@I YRR & »o% f2d, @ €4 JZIE 2It7 ol e P
ZOIT T[T 50% |

SFLHT (2IT55 @R fAotele

ORI (T%® FGPANEE dFWE SToTeRi deR, Sns
{51 IS eeI(a) WK AREFICH CAHD (F (FCh 95 SgS
ol Jor ot Jou o Je Joi Joi ol e Jun mn o o it o e oo . WWWW'@W

he mast recent advance in the Antimony Treatment of KALA-RZA

UREA sTlBAMINE ] GF (ATCGETS SWRRe | @

HARI)

PaRA-AMI¥OT o ™ nunl‘iuw! WITH UREA)
ety b ' ST T (e AI3E (A0S
h

o0,
mes esislar

s (PGS AR 9T |
l;fﬁlﬁ?ﬂ"(ﬁn.a AT | SYHA & CERLIGE]

E e Fatates, ‘Dup
Ith Departments, ate.

Pamphlet o “Urea ll:a;mn‘ with deleils about ita u- RIS ARl q;('q.“.“ a3

wklet containin ished roports 1192‘3 1025) of enses lmid

rea Stibamine by workers in the institutions and places quoted abe q
ol post-free on application % \'Dﬂ (™ ;_:l Y

STOCKS OF LRE.\ STIBAMINE (BRAHMACHARI)

axrigaas & o Comus: G e o3 T s
T m el houn et Ciies NS Tl | O Jifc (T
SR ) A
fafe Face v @1 9T @6 (@@= et Tefww gia ik
22 (6 W% A TeR @3 [wifie [awel gfeam @i
(9S54 (g, Sodv) 2[If*® T “Urea Stibamine” S| @4
AfoCam(e J&1 27 — “He gave the process of manufacturing to

the world, but reserved the name ‘Urea Stibamine’ as a fancy or

trade designation, for his own private manufacture and share of
the drug.” Q412 SCRI-SHS fesy Ifaa A SRSHWR
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M| [ o 218 (@I R[efefe B 51 s A okl
Sopef g A | AN @FIRE o e [Riga st

QI SCESTs sl e Sracaey| sicaiie sasrer
w7 7T TEh T SIS Thed (NAE FFE F FACO
A &= @S gEbIdE [Keafdel sea olted — & s
Feree e, 5 SIeeifes wal@ A@@des 7Y IR @S
TG ©lY [eaie] feel wwres «s5fs Fae @ &= bl =i
e e Rerae s 2re s

TrEd A TEFR FAGE, I, WA S 29t 9T AR
OF FFMIEE YR 26 SoAfaaf s @ [eiea ¢ e
Gie fRIefa Sl elfiorrael qebce — Texe | (3% @il SeTe
(e WIE (61 R Caresifeiss el RReiea a1¢y 7031 @9itE Ry
Feafee Soifecafe (seaa ey TeieE e aices [Keial
FEGI | et ACe $19 Romanticism and Colonial Disease
&(% JeTC®Y — “There was a mutual refraction of colonial and
metropolitan medical theory. The framing of “tropical disease”

was thus not easily separated from the framing of the diseases of
the urban poor” | WQI{IQ, TATNEEE @A “2” G “Tom”
eI (el fFeeem (reeR =20 Ao SR (AR S
e el |

AT, @57 GiE (FCEma sy, svon) frears weief
(R crest ore el ETPIED fece) GG o< eiwIf<e 251 “The
Antimony Treatment of Kala-azar” MIRIIG @ eif ot S
OUE WA G B AST 28 @ “The first of these was
introduced (and patented) by Dr. U. N. Brahmanchari in Calcutta
in 1921, under the name of urea stibamine. This proved less toxic
and more effective, and it enabled more than 90 per cent of cases
to be cured by intravenous injections within a few days” | S&(F<
SHFCTHE TSR GCF I 2 relativization — Wi, P
A IE R oY I (el @ eferamtes At o —
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“according to Napier, who in 1925 found a course of stibosan to
cost £2 5s. and one of urea stibamine £3 — a prohibitive sum for
poor villagers in India.”

3w 27 paAfewtE (A0 gfS oo A1 ey o2 wiesifes siaws
TRE Qe G qen — (5) B8Rl Foaifiee “criheve”
@, A SR et 1, @< (%) BOfrn Foaifics afeflt ceicers
A CPTIER R © #I8S e WRICE |

GIACH (517~ (QfeleT v, S580) ATIHIT A AT T4l 2a
@5 (=5 fFCl5 “Antimony Treatment of Kala-azar” SRS |
G 299 $F 967 251 261 “He (Brahmachari) states that,
contrary to Sir Leonard Rogers’ statement, urea stibamine was
not patented.” <€ T 27 — “Sir Leonard Rogers stated in his
article that a course of treatment with urea stibamine costs £3 in
1925.” % AW “Sir Upendranath states that urea stibamine is
now supplied by the Government at Rs. 1 per gram, and since
1-5 gm. is sufficient for complete cure, the total cost of the
drug to-day is now Rs. 1. 8 (about 2s. 3d.).” (7 b/F-9d
ToPIREICA J@ 281 — “Yet this cost is still relatively high for a
country in- which the great majority of the population live
dangerously near the starvation line, and there is still room for a
rapidly effective and really cheap remedy for kala-azar.”

SR (¢ ARHH R FACH I TSI 7% o7 ACT
AIFE (STialemIE S 93 (109 SSIT 20 (51018 AP O
AFE @A T (N SANERT T ww e
aFFN il @i bfesim wr @i e ieEw
SIS ARG owead FE AEH oA @ i1l ool o=

M & CMca (19 == SISl (wiee Aoz 2

(ABIF-GF TR S WS Ty @35 (2 R (& T
(Goiv-9q a6 74 295 9IRS T Transactions of the Tropical
Medicine and Hygiene-€ (3¢ SERE, $59%)| FIRIH TG
1P MR FeT 27 — “The first of them to achieve clinical success
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in India was “urea stibamine,” prepared by BRAHMACHARI
(1922) by the action of urea upon para-aminophenylstibinic acid
(stibanilic acid). Its nature, however, was the subject of
controversy.” ‘€J4MHF (760 I (WE T @ TE SCBRACS!
Tl o SR 8w Foaifm toft s e =il
OFG CHCANH ACo! FAGIGI IF e MR (@5/7-9 (g
35, S980) | (A fofF ACET—“the divergent results obtained by
different investigators were due to the fact that various
manufacturers put on the market so-called urea stibamine which
did not conform to my specifications” (“Chemistry of Urea

Stibamine™ )|

e34fBd (1065 T (7_IF T €4 AT (AT DR o
QT W @ 8FY (T T WG egy TR A [ o
I [OERERIACERUEIIT O[] *ATS | YD QI8 2059 AT W
ST SIS “neglected tropical diseases”-4F N ST &TerrS!
@l aofb reeE & (FIf6 TR @ @9l SEG | FIGH-9 050
Al 930 elforave (ACF ST AR — “An estimated 0-7—1
million new cases of leishmaniasis per year are reported from

nearly 100 endemic countries.” (“Leishmaniasis”, PS4,
20%) PLoS Tropical Neglected Disease-9 #FI*re IfZmaa
(AT S AR, (@ 50 (0 we (@I 9T @ (@ieal oS 239
Jifs= &y BMCR I (“Prevalence of Leishmania infection in three
communities of Oti Region, Ghana”, R4 (¥, R0 33) A f[eel’
(ACF Sl AP SIS 2T q0,000 TF 2feT"a @ @09l SF®
271

@ fig@ e iz

S53% A (FIRER T SIS (ACF AN (TR oIl
e (& fee $1F auRT? auRT e Fawrel e
SRR TP N (DF| TEECF T (F (GG SIF?
T FAGIA! (IR G [ibe e =1l fFg (@ ieerea & f$
T wEfes #Affbfe wak @it 2 Al Remsed gacs
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(AR G&e) Svoo AE 6 T4 (@IEe 213E AW i
ABRT R v o SeEfes W [Resiat qura S e
@, E8 w3w, f© gofem scet @iRerss eeal e
O3 IRCF @GN A TRCT (IR | S gBRs ke G
aw @M @3 R g, Tiore eesifes S e fFge et o
(TG ARG (IS 22 A |

FAGIA RN S50 (AF S58¢ T IS 7% I
G 551 AR | [esits eite @ @ oiaw ifes) s 7fn @3
Al el efoBi7ieg o shvo HE (FIEETSHl (SIERF N
U wRY FE olRE
SICAFG (191 263 7B
(TF WA (e oifes
<6 j_ FCEARI S5e8 Al
ke this Soioty ot o e et Sy | 1N ere oFpt ey
Bty P s ajoaty e plsebgel] 2 02 AL | S
confor the Dignity of Knightfiood apone. | ({6 AR G ([&ooea|

Rdl BAHADUR. UPENDRANAGH BRAHMACHARL mﬁ W m@ WG

(I (ACF AT | S583 AlETE TN ARG (AT | [FE
icciennny

SN0 YOAE FW (A (IR S0 Svoq e OIS
q36Te (el

. t"]}u Majeaty’s Scerctar

LA
@, sods-ce @fifos ErPEHa Efwie @it a6 cotoia

1§ FACTW — “On the Nature of the Epidemic Fever in Lower

Bengal Commonly Known as Burdwan Fever. (1854-75)”

IR @2 oA SReae G (Ieh-a7 GILo6ed, Svss
AR 292 YIRS 2| G2t $iF e e, teifae
SO e @3 FRETRRE Kesieha #inal s e et
GICeTs — “It is thus evident that there was an epidemic of two
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cases described by French were mostly cases of malaria
(probably malignant tertian fever), while those that constituted
the large majority of cases observed by Jackson were cases of
Kala-azar.” 9ifie “Iqqe FoR” oFe 0% ERA @R
FEAGCAA Foioie TIfRRex Tea R

G2 (P9ICA S T Bra® f2el — “The epidemiology of
malaria seems, therefore, to have been closely connected with
that of Kala-azar in the Burdwan epidemic. This fact is not purely
of academic interest, but will be of greatest value to those who
are concerned with the study of Epidemiology of Malaria in
Bengal. Whether there was a causal relationship between the
two diseases is a subject of the greatest interest to the
scientific enquirer.”
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VISCERAL LEISHMANIASIS OR
KALA-AZAR

Rama Prosad Goswami

Visceral leishmaniasis or Kala-azar is endemic in 75 tropical and
subtropical countries. India, Bangladesh, Brazil, Ethiopia, Sudan,
and South Sudan together are responsible for more than 90%
cases worldwide. Endemic areas in India: Bihar, West Bengal,
Jharkhand, eastern UP.

In the Indian subcontinent the disease is caused by L. donovani
which is transmitted by the sand fly vector P. argentipes and
humans are the reservoirs. The
ratio of latent VL to active VL
may be in the range of 4:1 to
50:1 in an endemic region.

The incubation period can
vary between 2 and 8 months.

The disease may remain latent
in most infected persons. However, such persons may develop
active VL after many years of latent infection (2—29% within 3
years).

Clinical features: The classic pentad of VL includes:

e Fever

e  Progressive weight loss

e  Hepatosplenomegaly

e  Pancytopenia

e  Hypergammaglobulinemia

In endemic areas low-grade symptoms may be present for
weeks to months before the patient seeks medical attention. The
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spleen can be massively enlarged and it is soft to firm and non-
tender (a hard spleen points toward other diagnoses).

Visceral leishmaniasis may also present acutely in non-
immune persons (Such as - a British student coming to Baishali
district, Bihar for anthropological study) which is characterized
by abrupt onset high fever and chills, sometimes with a periodicity
mimicking malaria.

Typical laboratory findings include:

e Anaemia (normocytic and normochromic)

e Leukopenia (severe eosinopenia is suggestive)

e  Thrombocytopenia

e Hypergammaglobulinemia (can be as high as 9 g/dL)

e  High erythrocyte sedimentation rate (ESR)

Diagnosis: The classical pentad in endemic area has high
positive predictive value for diagnosis. Parasitological diagnosis
is the gold standard.

Splenic aspiration has high sensitivity (93—99%) and can also

be used for quantification of parasite burden and monitoring of

treatment response. However, it
has the risk of life-threatening
— hemorrhage.
- Bone marrow aspiration is
= :a safer alternative but it is less
dsensitive (60—85%). Liver biopsy
§is even less sensitive.
“  Molecular approaches  can
reach up to 93% sensitivity and 96% specificity. Quantitative PCR
assay can assess parasite burden and is also useful for monitoring
treatment response.

Immunologic tests include rK39 immuno-chromatography and
direct agglutination test (DAT) using blood sample. Both have
high specificity (>90%).
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The rK39 strip test is very easy to perform, field adaptive and
highly sensitive and specific. It can also be performed using urine
sample (Goswami RP et al, J Post Grad Med, 2012). K39 strip test
is usually done with 1 drop of blood and 2 drops of buffer but test
with urine sample is to be done with 2 drops of urine and 1 drop of
buffer. Appearance of two red lines is the positive result.

The test may be positive in ~12% of healthy endemic control
i.e. normal host. In that case it represents either past history of VL
or present asymptomatic subclinical infection. Another aspect of
the test is that it remains positive long after clinical cure - ~100%
up to 5 years, ~50% upto 10 years and rarely more than 20 years.
So it can not be used in relapse cases where tissue aspiration or
PCR is to be done.

The diagnostic criteria in remote peripheral area —

(1) Patient coming from endemic area with clinical features of
VL

(2) K39 strip test positivity

(3) No past history of VL

KAtex (latex agglutination test) using urine sample is a
promising test. It is cartridge based test. A meta-analysis in 2018
found that KAtex had good specificity (97%) but suffered from
poor sensitivity (77%). But the positive aspect of the test is that it
becomes negative after clinical cure. So it may be adopted as test
of cure.

K39 is the test of diagnosis and KAtex is the test of cure.

Immunocompromised hosts - VL. with HIV :

Immunocompromised patients with Leishmania infection have
higher risk of progressing to clinical VL (4-fold in transplant
patients and 100—2,300-fold in HIV patients). The impaired cell-
mediated immunity causes higher parasite burden. VL co-infection
also causes progression of HIV infection.
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Atypical presentations are much more common in patients with
CD4 count <50 cells/ mm3 and include:

e  Atypical skin lesions

. Gastro-intestinal tract involvement (chronic diarrhoea,
malabsorption, etc.)

e  Airway, pleural, or pericardial involvement

e  Eye involvement like anterior uveitis

Parasitological diagnosis is easier with many tissue samples
like skin, buccal mucus membrane or rectal scrapings. PCR
remains highly sensitive but serology may be less sensitive in
these patients.

Treatment: The recent treatment options for VL —

1. Liposomal amphotericin B(LAmB)

2. Miltefosine

3. Paromomycin

Drug Dose Duration
Liposomal . . .
. 10 mg/kg Single dose infusion
amphotericin B
2.5
2—11 years me/
kg/day
>12 years and <25 kg
50 d:
body weight mg/day
Miltefosine 100 mg/ 28 days
25—50 kg body weight
day
) 150 mg/
>50 kg body weight
day

Liposomal amphotericin B: The preferred treatment for VL
is liposomal amphotericin B which can be used in all age groups
and even in pregnancy. The drug acts like “Magic Bullet “. This

is a targeted delivery, the drug being concentrated in macrophage
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monocyte system where LD bodies are also concentrated. As
it does not invade other visceral cells, it is generally less toxic
to kidney. Adverse reactions may include fever, rigor, nausea,
vomiting, hypokalaemia and hypomagnesemia. The use of single
dose LAmB (10mg/kg) has revolutionised the management of
VL. Cure rate >90%.

Liposomal amphotericin B, branded as AmBisome (Gilead
Pharmaceuticals, Foster City, CA), is recommended by World
Health Organization (WHO) for management of VL and it is
available in India with preferential pricing for developing countries.
Authors used a liposomal amphotericin B preparation, developed
in India and commercially available as FungisomeTM (Lifecare
Innovations Ltd., Gurgaon, Haryana, India), for the treatment
of VL. Fungisome requires sonication® for 45 minutes before
administration. Like AmBisome, Fungisome is also an intravenous
infusion (normal saline in contrast to 5% dextrose for AmBisome).
Authors observed a short course 2-day regimen of 15 mg/kg
Fungisome yielded 100% cure rate at 6 months after completion of
treatment. [* Applying sound energy to agitate particles in a liquid]

Miltefosine: The most beautiful part of miltefosine therapy is
that it is the only oral agent available for the treatment of VL.
But its half-life is very long — first elimination half-life is 7
days and terminal elimination half-life is 30 days. Miltefosine is
eliminated from the body very slowly being still detectable from
human plasma 5-6 months after end of therapy. The presence of
subtherapeutic miltefosine concentration in blood beyond months
after treatment contributes to selection of resistant parasite. So it
should be used as single agent.

Adverse reactions of miltefosine include nausea, vomiting,

dizziness, scrotal pain, nephrotoxicity, and hepatotoxicity.
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Miltefosine is teratogenic and is contraindicated in pregnancy.
Recently eye toxicities and blindness have been reported.

Paromomycin: Paromomycin (11mg/kg IM for 10 days) is
used in combination with Miltefosine in India. The adverse effects
of Paromomycin include injection site pain, raised aspartate
aminotransferase, reversible ototoxicity, and nephrotoxicity.

Two older agents used in VL:

1) Amphotericin B deoxycholate (0.75 - 1 mg / kg / day
infusion daily or on alternate days x15-20 doses): Amphotericin B
deoxycholate generally has poorer tolerability and higher toxicities
than liposomal amphotericin B. However, it is being used as rescue
therapy when other agents fail or cannot be used.

2) Pentavalent antimonials (SSG or Stibanate) (20mg/kg/
day x 30): Itis not being used now a days as >80% cases are resistant
in India. SSG with Paromomycin is the WHO recommended first
line therapy for uncomplicated VL in East Africa. Side effects are
common — nausea, vomiting, pain abdomen, myalgia, arthralgia,
hepatotoxicity and cardiotoxicity. SSG should not be given in
pregnancy as ~ 60% spontaneous abortion has been reported.

Combination therapies: Future therapy would be combination
therapy.

Advantages:

* Increased efficacy

¢ Decreased toxicities

*  Decreased resistance

¢ Shorter duration

*  Higher compliance

¢ Lesser chance of relapse and development of PKDL
Combination therapies in India (Sundar S et al, The
Lancet.2011):
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*  Miltefosine + Paromomycin (11mg/kg IM) for 10 days

*  LAmB 5 mg/kg SD followed by Miltefosine for 7 days

* LAmB 5 mg/kg SD followed by Paromomycin for 10
days. Cure rate > 97%.

In another Indian study on combination therapy for VL
(Goswami RP et al. Am J Trop Med Hyg. 2020), single dose 7.5
mg/kg Fungisome followed by Miltefosine (2.5 mg/kg/day for
14 days) achieved 100% cure rate. There was no relapse and no
incidence of PKDL over a follow-up period of 5 years.

Treatment of HIV and VL co-infection: VL co-infection is
a criterion for stage 4 HIV disease. Co-infection is characterised
by increased treatment failure, high relapse rate and high mortality.
In a study conducted in Eastern India (Goswami et al, Am J Trop
Med Hyg. 2017), the secondary prophylaxis with liposomal or
conventional amphotericin B deoxycholate (1 mg/kg monthly) till
CD4 count >200/micro liter significantly reduced relapse as well
as mortality (100% in 6 months follow-up).

In 2021 WHO formed a Guideline Development Group for
management of HIV-VL co-infection. The author was one of the
members of the group.

WHO recommendations for treating HIV-VL co-infection
in South-East Asia- 2021

*  Liposomal Amphotericin B (Total 30 mg/kg at 5 mg/kg
on days 1, 3, 5, 7, 9 and 11) + Miltefosine (100 mg/day for 14
days)

*  Secondary prophylaxis should be given after the first
episode of visceral leishmaniasis

*  Routinely screen for TB at visceral leishmaniasis diagnosis
and further follow-up

POST-KALA-AZAR DERMAL LEISHMANIASIS

Post-kala-azar dermal leishmaniasis manifests as macular,
papular, nodular, verrucous or erythematous skin lesions after
treatment of VL in 10 - 20% cases within months to 3 years. It
does not ulcerate, does not itch and does not involve palms and
soles usually.

The likely factors associated with this response are suboptimal
therapy, host genetic predisposition, parasite strain difference,
ultraviolet light exposure etc. PKDL might be drug related
phenomenon — it is rarely seen after full course of AmB but
commonly seen after Stibanate and Miltefosine.
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The diagnosis can be done clinically. However, it is also
possible to demonstrate amastigotes in the slit skin smear or by

PCR.

PKDL patients are infectious to sand flies and hence may act as
a reservoir of Leishmania in a community. Effective treatment of
PKDL patients may be helpful in eliminating VL.

Treatment: The treatment of PKDL typically requires longer
duration and outcome is frequently unsatisfactory.

Treatment regimen for PKDL in India.

Drug Dose Duration

Miltefosine Daily dose same as VL | 12 weeks

Amphotericin B deoxycholate | 1 mg/kg/day infusion 60—80 doses over 4 months

Liposomal amphotericin B 5 mg/kg twice weekly | 3 weeks

The first two regimens are impractical, toxic and compliance is very
low. The future treatment should be combination therapy. Many studies
are published in international literature on combination particularly
with LAmB and Miltefosine (15-20 mg/kg LAmB in 3-5doses with
Miltefosine for 3-6 weeks).

Prevention

©

An infectious disease is interaction of agent, host and environment.
techniques for drug delivery have been developed. Newer insecticides
have been used to combat sandfly resistance. But are these enough?
:' been dramatically declined
f o | ‘ over past few years, Kala-
I | ” " I Il Il . eliminated in India. It is still

occurring in sporadic areas
area and re-emerging in old area. Scientific research is not enough for
elimination of an infectious disease in a developing country. Kala-azar

The agent (LD) is identified and effective chemotherapy and newer
§ e Though the cases have
| |”|“ I ||||||||||| azar does not seem to be
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over more than expected rate (>1/1000 population) emerging in new
is the disease of the poorest of poor. It is the political commitment of
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our leaders and administrators to look at the poor living condition of
agricultural labourers in remote villages, who are the great productive
forces and prime victim of this deadly disease. They live in a poorly
thatched mud house, with cracks and crevices in walls, co-habiting
with domestic animals. This is ideal situation for sand fly breeding.
So an improved basic health system (social commitment of leaders and
health workers) and environment (pucca house with cemented walls
with seperate animal house) are basic necessities.

It is worth mentioning that recently Bangladesh is declared to have
achieved Kala-azar elimination by WHO and the author was one of the
members of Independent Validation Team (IVT) of WHO. Bangladesh
has taught the lesson that social commitment with improved grassroot
level basic health system can achieve the target of Kala-azar elimination.

Elimination of human reservoir:

e  Improved basic health system

e  Improved testing and treatment of VL cases

. Effective treatment of PKDL patients

Vector control:

e  Insect repellents (e.g., N N-diethyl-meta-toluamide)

e  Insecticides (e.g., Permethrin)

e  Insecticide treated bed nets

e  Indoor residual spray (e.g., Dichlor-diethyl-trichlorethane)

Before concluding, I like to make some comments on the natural
history of this disease.

. The downward trend may be the result of the “natural”
fluctuation of the disease. Communities that had some herd immunity
in the past may gradually becoming fully susceptible.

. The rising trend in Post Kala-azar  Dermal
Leishmaniasis together with the emergence of coinfection with HIV is
concerning

. Patients with these conditions may serve as reservoirs of
infection, perpetuating transmission even when the elimination targets
are reached. Treatments for both conditions are far from ideal till now.

In India, VL is stated to be purely anthroponotic. Is it fact or
myth? There is no sincere scientific effort or evidence published in
international literature to establish this presumption.

Future studies should be aimed at:

1) Asymtomatic human carrier?

Observations from an Indian study (V N Rabi Das et al, PLoSNegl
Trop Dis 2020) suggested the probability:
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. 5794 healthy individuals from VL endemic region

. 308 Rk39 positive

. 42 RT-PCR confirmed asymptomatic VL.

. They were followed up through repeated gPCR.

. 10 out of 42 converted to symptomatic cases over years

2) Asymtomatic animal reservoir?

One study from Indian subcontinent (Bhattarai N R ef al. Emerg
Infect Dis, 2010) showed PCR positivity among healthy persons (6.1%)
and animals (cows 5%, goats 16%) in an area of active VL transmission
in Nepal.

No form of chemoprophylaxis is available for preventing
leishmaniasis. Till now, no vaccine is available for human. However,
several vaccines are in development. An effective vaccine for
susceptible population may be the answer in future.

[Dr. Rama Prosad Goswami, Professor, Formerly at Department of
Tropical Medicine, School of Tropical Medicine, Kolkata]

WHO on Leishmania-HIV Co-infection

People living with HIV and who are infected with
leishmaniasis have high chances of full blown disease,
high relapse and high mortality rates. Antiretroviral
treatment reduces the development of the disease,
delays relapses and increases the survival. As of 2021,
Leishmania—HIV Co-infection has been reported from
45 countries. High Co-infection rates are reported from
Brazil, Ethiopia and the state of Bihar, India.
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Lymphatic Filariasis : Toward Elimination

Snigdha Banerjee

Introduction & Epidemiology : Lymphatic system is the

network of lymph nodes and lymph vessels that maintains the

fluid balance between the tissues and the blood which is an

essential element of the body’s immune defense system. Filaria

worms are living in the vessels of the lymphatic system and
creating damages.

_ W. bancrofti, B. malayi

H% and B. timari are round,

i . o, coiled and threadlike parasitic

\\\\ namatode worms belong to

the family filaridae. In India

Culex Mosquito 99.4% infections are caused by

W. bancrofti and 90% W. bancrofti infection results to Lymphatic

Filariasis from subclinical stages to Elephantiasis. 20 million

people are suffering from the disease globally.

It is a disease of the tropic and sub tropics ranging from Asia
to Africa to Latin America and Pacific Region where heat and
himidity alongwith heavy rainfall prevail vis a vis endemicity of
the disease.

The disease is transmitted through bites of infected female
Culex, Mansonia and Anopholes mosquitoes where adult worms
are living in human lymphatic vessels and microfilariae are
circulated at peripheral blood.

Acute and chronic manifestations are fever, pain,
lymphangitis, adeno lymphadenitis, funiculitis (inflammation of
the spermatic cords), epididymitis (inflammation of the testes);
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swelling of the legs, arms, genitals (scrotum, vulva, breast);
pitting or non-pitting oedema, hydrocele, chyluria (a rare
condition when lymphatic fluid leaks into the kidneys and turns
the urine millky white) and elephantiasis causing considerable
suffering, deformity and disability as well as social stigma.

Scrotal pain is common and microfilariae may be found in
hydrocele, chyluria and blood. Hypersensitivy state may cause
Tropical Pulmonary Eosinophilia and Atypical Filarial Arthritis.

Lymphatic Filariasis is a public health problem. Reducing
prevalence of microfilariae in human to <1% may stop the
transmission. Therefore to ruduce the transmission Govt. of India
(GOI) introduced Mass Drug Administration (MDA) in endemic
states, UTs and districts since 2004 with an annual single dose of
DEC and Albendazole.

Agent Factors :

Human Filarial Infection

Organism Vector Disease
1. Wucheraria Culex Mosquitoes | Lymphatic Filariasis
bancrofti
2. Brugia malayi Mansonia Lymphatic Filariasis
Mosquitoes
3. Brugia timori Anopheles Lymphatic Filariasis
Mosquitoes,
Mansonia
Mosquitoes
4. Onchocerca Simulum Flies Subcutaneous Nodules,
Valvutees River Blindness
5.Loa Loa Chrysops Flies Recurrent transient
subcutaneous
swellings
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6. Mansonella Culicoides

Perstans

7. Mansonella Culicoides Probably very rarely any
Streptocerca clinical illness

8. Mansonella Culicoides

ozzardi

Characteristic nocturnal periodicity :

The Worms become active at night and microfilariae appear in
large number in the blood stream at night and retreat during the
day time. Maximum density of Mf in blood from 10 pm to 02 am
(upto 04 am as per Prof. K. D. Chatterjee). Interestingly the
biting habits of the vector mosquitoes are biologically adapted at

night.

Life Cycle of the agents :

Man is the definitive and mosquito is the intermediate hosts, i.e.,
sexual cycle occurs in man and asexual cycle occurs in mosquito.

a) Human Cycle : Infected larvae come through mosquito
bites and they grow to adult male and female worms. W. bancrofti
adult male and female worms are 40 mm and 50-100 mm long
respectively. Female worms are viviparous (which produces live
offspring rather than eggs) giving birth about 50,000 Mfs per day
which find their way into blood circulation via lymphatics.
Lifespan af Mfs one year and more. Adult worms survive for 15
years and more. In a case adult worm survived 40 years.

b) Mosquito Cycle : Mfs are picked up during feeding. (i)
Exsheathing happens inside the stomach of mosquito when larvae
come out from sheaths within 1-2 hours. (ii) First stage of larva
¢ They penetrate the stomach wall and come to thoracic muscle
within 6-12 hours. (iii) Second stage of larva : Larvae moult and
mature and (iv) Third stage of larva : After the final moult they
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become infective. Mosquito Cycle is also called Extrinsic
Inculation Period and it lasts 10-14 days.

Host Factors : Mf infestation is found higher in males and
it is related with migration, urbanization, poverty, illiteracy, poor

sanitation etc. After P
P ek o ] L]

many years of exposure i

e 4 k'
some  people may @mmimI EEL
develop a kind  of et c:'; by
resistance. ( = '
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humidity is optimal for
living of the Culex
mosquitoes. Intermittent rain and water logging; stagnant polluted
water, poor drainage system; unplanned habitats with unattended
water storage and ill maintained cesspools, open ditches, soak
pits, septic tanks, burrow pits, water bodies are favourable for

breeding of mosquitoes.

Vectors:

i. Culex quinquefasciatus Lays 40-150 eggs at a time which
can sustain and is hatched within
24-48 hrs. in contact with water.
4 stages of larvae and pupa stage
take 10-14 days to reach adult-
hood.

ii. Mansonia annulifers

Breeds in aquatic plant Pistia
stratiates

iii. Mansonia uniformis

iv. Anopheles
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Mode of transmission : Bite of infected female mosquito.

Incubation Period : The time interval between inoculation
of infective larvae and the first appearance of detectable Mf is
known as ‘Prepatent Period’

The time interval from invasion of infected larvae to the
development of clinical manifestations is known as ‘Clinical
Incubation Period‘ which is 8 to 16 months or more.

Clinical Manifestations : Small portions of cases exhibit
clinical manifestations whereas most of the cases show Inapparent
: Infection and act as Carrier.
Those cases which exhibit
clinical manifestations exhibit
in two ways, mostly (1)
Lymphatic Filariasis and (2)
Occult Filariasis in limited

Elephantiasis cases.

(1) Lymphatic Filariasis :

a) Stage of asymptomatic amicrofilaraemia—

b) Stage of asymptomatic microfilaraemia—These carriers
are usually detected by night blood sample examination.

¢) Stage of acute manifestation—

Recurrent episodes of acute inflammation, lymphangiectasia
and lymphatic dysfunction in lymph glands and vessels due to
mechanical irritation; liberation of metabolites and toxic fluid by
larvae and fertitized female worms, absorption of toxic products
from dead worms and bacterial infections.

Filarial fever, pain, urticaria, fugitive swelling, lymphangitis,
lymphadenitis, lymphadenoma of various parts of the body and
epididymo-orchitis are comman signs and symptoms.

Those who have circulating microfilariac but outwardly
healthy may transmit infection to others through mosquitoes.
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d) Stage of chronic obstructive lesions—

Usually 10-15 years after the onset of the disease. Mechanical
blocking of lumens by dead worms, endothelial proliferation and
inflammatory thickening of afferent lymph nodes lead to chronic

filarisis, obstruction of lymph
vessels and varicosity of lymph
nodes causing permanent structural
changes and hypertrophy of
affected parts, viz., Hydrocele,
# Chyluria and Elephantiasis.
' The persons with chronic
- filarial swellings suffer severely
from the disease but no longer

transmit the disease.

2) Occult Filariasis :
It results from a hypersensitivity reaction to filarial antigens
derived from Mfs., e.g., Tropical Pulmonary Eosinophilia
exhibiting low grade fever, loss of weight, paroxysmal cough,
dyspnoea and splenomegaly turns to Interstitial Fibrosis and
Chronic Restrictive Lung Disease. Mfs may be found in lungs,
liver and spleen.

Diagnosis : i) Preparation of thick film and microscopy to
find Mf.

Filaria Survey : Night mass blood collection from endemic
areas.
Management :

a) Lymphadenoma Management :

Early detection, care of the skin, washing and drying of the
affected area or limb, elevation of limbs, exercise, wearing proper
foatwears etc. and to follow WHO guidelines.
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b) Chemotherapy

i) Diethylcarbamazine or DEC : 2mg/kg BW thrice daily x
21 days. Sometimes toxic reactions which usually subside.
Pregnant women and children under two years are exempted.

ii) Albendazole : 400 mg, single dose.

iii) Ivermectin : 150-200 mg/Kg BW

¢) Drainage of hydrocele, plastic and reconstruction surgery
etc.

Control Measures :

a) Vector Control :

i) Anti larval measures : Using Mosquito larvicidal Oil
(MLO) like Pyrethrum, Temophos, Fenthion etc.; Deweeding;
Desilting; Pisciculture of larvivarous fishes like guppy and
gumbuscia; source reduction; land filling, proper sanitation and
drainage; proper water storage practice etc. Better to introduce
Integrated Vector Management by multiprong approach.

ii) Anti adult measures : Space spray etc. using DDT, HCH,
Dieldrin etc.

ii1) Individual protection : Full sleeve dresses, using mosquito
nets, repellants etc.

National Filaria Contral Programme :

* Introduced in 1955.

* In 1978, Operation Component of NFCP was merged with
urban malaria scheme. Antilarval mearsures, source reduction,
detection of cases, treatment of Mf carriers, morbidity management,
[EC etc.

¢ In 2000, Global Alliance to eliminate LF (GAELF) was
formed.

* In 2002 under National Health Policy (NHP) LF was targeted
to be eliminated by 2015. Later it was extended upto 2021.
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MDA (a single dose of DEC 6 mg/Kg BW and Albendazole
400 mg) was initiated alongwith home based management of
lymphadenoma cases and upscaling hydrocele operations at CHC
and above.

* In 2002, LF is included in National Vector Borne Disease
Control Programme (NVBDCP) and in 2005 it was integrated
with National Rural Health Mission (NRHM).

* In 2017, Transmission Amessment Survey (TAS) was
introduced to assess the programme.

* In 2018, Triple drugs IDA (DEC, Albendazole and
Ivermectin) was initiated for endemic districts for next five years
alongwith ‘Morbidity Management & Disability Prevention
(MMDP)

* 1st November is National Filaria Day and November is the
Filaria Month.

* During 2018 to 2021, as many as 256, 272, 328 and 333
endermic districts were identified respectively where >1% mf rate
were present.

90% LF burden in India is contributed by 12 endemic states—
Bihar (17%), Kerala (15.7%), Uttar Pradesh (14.6%), Andhra
Pradesh (10%), Tamilnadu (10%), Jharkhand, Odisha,
Chhhattisgarh, Madya Pradesh, Maharastra, West Bengal and
Assam. They have 86% of Mf cases and 97% disease cases of the
country.

® 0.55 million Lymphadenoma and 0.15 million Hydrocele
cases were detected in 2022.

* Like all Neglected Tropical Diseases (NTD) Lymphatic
Filariasis (LF) is also targeted to be eliminated by 2030 under
Sustainable Development Goals (SDG).






