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Project Title Treatment of canine diabetes mellitus using Momordica charantia
(bitter gourd) extract and insulin
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Abstract

The purpose of this study was to investigate the effect of the Momordica charantia
capsule, combined with low-carbohydrate, high fiber diet and insulin on the treatment of naturally
occurring diabetes mellitus in dogs. Twenty-five client-owned dogs with naturally occurring
diabetes mellitus were entered into the study. Each dog was fed a commercially available low-
carbohydrate, high fiber diet and received insulin subcutaneously once a day over the course of 5
month of study. The dogs were divided into two groups, one was the diabetic control (DC) group (n
= 5) and the other was the Momordica charantia treated (DMC) group (n = 20). The DMC group
received 2,000 mg/10 kg BW of Momordica charantia (MC) capsule orally every day with meal for
two consecutive months, and then the dosage of MC capsule was increased to 4,000 mg/10 kg BW
for other 2 months. The fasting glucose levels, serum fructosamine, serum chemistry profiles and
complete blood count were determined and serial blood glucose curve was performed to adjust
insulin dosage for individual requirement monthly for 5 months.

The results showed that, after receiving the MC capsule (2,000 mg/10 kg BW) for 1
and 2 months respectively, the serum fructosamine levels were significantly lower than those in the
control group and those in the month before treatment. The fasting blood glucose level was slightly
decreased after receiving-the-MC capsule-for. one-month; and a-statistical difference compared to
those in the month before treatment was observed after receiving the MC capsule for two months. In
contrast, the fasting blood glucose and serum. fructosamine.levels after receiving. 4,000 mg/10 kg
BW for 2 months were increased, in which they were not significantly different.compared to those in
the month before treatment. The complete blood count and serum chemistry profiles were not
different in comparisons between these two groups, except for alkaline phosphatase enzyme (ALP)
levels. The ALP levels in the DMC group were significantly higher than those in the control group for

the whole study. All dogs in the DMC group were later classified as responders (serum
fructosamine level < 450 Wmol/L and/or insulin requirement was decreased, n=12) and non-

responders (serum fructosamine level > 450 ILmol/L and continue to require insulin at the same



dose, n=8). Our findings suggested that the use of the MC capsule at 2,000 mg/10 kg BW
combined with low-carbohydrate, high fiber diet improved glycemic control and slightly decreased

exogenous insulin usage in naturally occurring diabetes mellitus dogs.
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A151991 3 uandang e Wntin seAungalaandulugi AR ALUeIgHILLNM UL ALF TULANAININIANEN

o

T ningia (nn.)

q1l1 nga ABLAUBY / TEhU 218 LA svAungalngHulWdsN (umol/L) WNABUTAY (81R)
Faf Timauaues  sasluu a)
AaN19iN®Y  fesandy dewAnen  wdsAnE  rewAnm  Aeufidwes  Aewdis  rewdnm  wdsAnmn
(ug/dl) (Foui0)  (Faud 5) A3ANEA 284 (Fauil 0)  (Feud 5)
NN9ANS

C1  AuAN - 2.1 9 B 7.4 7.6 471 486 513 6 6

C2  AuAN - 1.7 114§ 8.7 8.2 467 509 538 5 5

C3 AILIAN - 1.9 7 Wl 5.7 59 704 681 669 44 44
C4 ALIAN - 2.8 8 él Pty 10 665 583 589 (K (K
C5 AILAN - 2.2 10 Wl 6.9 7.5 478 456 471 5 5

T1 NARB AALRAUDI 1.1 12 B;sl’j 8.9 9.4 533 429 534 6.8 3

T2 NA[BY ABLRALIB 1.5 11 é o[ i {27 559 378 469 7 7

T3 NARA AALURAUDI 2.2 9 EE 6.7 5.6 478 316 420 6 5

T4 NARB AALRAUDI 2.1 7 el 19.4 17.2 483 594 443 12 11
T5 NAADAN RRIRIGEN 1.9 9 el 5.3 6.0 438 430 437 5 5

T6 NARA AAURAUDI 1.2 10 Wl 13.4 15.2 568 398 486 10 10
T7 NA[BY ABLRALIB 24 (R ] 224 20.5 763 325 778 22 22
T8 NA[BY RGN 1.5 8 l’zi: 3.5 3.7 562 225 325 2 2

T9 NARB AALRAUDI 1.4 7 e 4.3 44 430 371 429 2 2
T10 NA[BY ERIIAPGN 2.2 9 é 2.8 2.9 412 404 459 2 2
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4l ngx RALAUAY / AL 818 LWA ﬁwﬁnﬁfa (nn.) seaungATaTHWlWE TN (umoliL) IUNABUTAL (811M)
FaT Timevaues  seflun @)

Aannginen  fusendu fauAn®  vaeAnms - new Foud 3 184 Heud 5 nauAn®Y  NAIANEN

(ug/dl) (AeUF 0)  (Feuns)  Anwn ASANEA SN (Reufi o)  (Bewdis)
NN9ANS

T11 NAAD ARUAUDY 1.8 8 Wl 17.5 16.4 583 398 512 11 11
T12 NAAD ADUAUAY 2.1 10 BE 9.2 8.8 590 412 492 14 12
T13 NAXARD lainaudues 2.2 8 Wlel 71 8.5 256 570 446 8.4 8.4
T4 vages  laimeuaues 1.9 13 7.0 8.1 547 640 608 6.4 6.4
T15 NAXAR lainauaunes 2.4 1 Wl 5.2 0] 675 581 572 7.6 7.6
116 NAADAN lainaudues 1.7 9 Wl 8.4 8.8 609 498 602 6 6
T17  veges  aimeuaues 2.3 12 7.9 7.1 499 502 559 6 6
718 NAADAN lainauaues 2.5 10 Vel 454 4.7 681 527 655 5 5
T19 NAAD Tdmauguas 1.9 14 Wl 3.1 Sy 499 547 537 3 3
T20  vinges  aimeuaues 17 13 7.8 8.4 466 456 488 8 5
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NATINNESEIUNTIAuALTasassALgas INUBUTAW I WIADATEIF U LYY

119199 4 uaneseAuaefTuuBugauluAD AT TN UNEULAT UAT LATLINE S IUN WL

1 v
=

= Lo o o 1 A ve X M Yo X | ) ,
LN@L‘]_E“HUL‘V]El‘]_l.ﬂqﬂiuﬂf‘!ﬂLﬁﬂQﬂuWQﬂ@‘NVIVL@TUNz?g?Juﬂ LL@Z?VLNVLQ?UN?Jﬁ\z?luﬂ VLNW‘UWNNLLG]HMN@E’N

o 1% = !

AadrAnynataeeuiuaEusy dunsatwdenFaumaussudnengs wudiszauaasiuy

o o '

a a & o | AN ve X | ' | o o = o
‘ﬂuegﬂuhlul»@ﬂﬁﬂl@ﬂ@uﬂ]ﬂ@lﬂmiﬁﬁ‘UNZ?zaﬂuﬂimLLmﬂm'N‘ﬂEl']\‘iNuﬂ’&q TUNUNANAILA HLULQ@']Lﬁﬂ'Jﬂu

o Q Q

] £
AN9199 4 UARS mmmumﬁuﬂmummﬂﬁg@ mmmuimua@ﬁmu@uﬁg@ﬂwﬁ@mm@gum FLTUIU

NANGULLLININY sesugasluupugauluaen (ulu/mi)
RRIVIEBEN NRINARDY
NANAYLAN (n = 5) 1.64+0.80 1.90+0.83
NANYAREY (n = 20) 1.42+0.36 1.55+0.44

N@ﬂﬁﬁ‘ﬁ/]ﬂ@ﬂ\‘]LL’s‘i@\‘iLﬂuﬂ"}Lﬂaﬁl + mmwmmmmﬁ@ummﬂm

a

-3 a J 7 o a [ o o
narRNNsssIUnTiauAlgasanisilaguulasa Uy TdmNnaen seaulsAuaay Ny
wasANANTA A TBIF UL LN

P g A A g9 X P a o o :
naseAasaillwdeailalinzasaungiiauatlialaanieiuiuas 2 A5 2u1A 2,000 1N, sig
wuiingia 10 nn. sladu win 2 heu uazivaawisii 4,000 1n. serwinga 10 nn. sadu w2
\euRnsiaiu NIl uandlunen 5
AR lafinLauennisnaeiaedn biua 3284 blood urea nitrogen (BUN) WA creatinine @
3261 BUN lugimunwanunguaiuanuusasnaunAnsnseusinoui 1 auluseun 5 JAviniu
22.00+2.76,16.8+2.99,19.6+2.40, 19.00£0.77 uaz 15.00+2.81 NN./AR. AMNAIAL UATNENTIHFL
NzazAUN AAWWNAL 22.5+2.55, 19.55+2.85, 20.95+3.43, 19.9+2.34 LAz 18.95+2.68 1N./AA.
FINAIA Tewnania 2 nguliuansnsiuesedltadnAynisaiflameuiunguacuauluna
SN oA oA oA A v a9 a4 A
By vive lunguiRsaiuEe MeutuA By (Feuh 1)
o L. o ' ' = PP - | A . = a
3741 creatinine 28941 LMANUNANALAN ILUFAZABUTAAN I FILALROUA 1 AUDLABUT 5

a 1 o

HAWINL 0.88+0.18, 0.88+0.16, 0.92+0.10, 0.86+0.17 WA 0.86+0.07 NN./AR.ATNAGL ULATNGNT

a 1 o

IFFuNz=aun AAINU 0.81£0.08, 0.81+0.13, 0.89+0.08, 0.8+0.08 LAz 0.80+0.06 NN./AA.

v
o

FINAIAU Tewngnis 2 ngu e uunnsineiuetnaldedAymiats Wemsuiunguacuanly
2 o = A e e Ay T
wanhuaiu uazauNelunguReaiuiuAENsY (Heun 1)
AeRlalinfiuansredeuladiu 16un sy alanine aminotransferase (ALT) uay alkaline

phosphatase (ALP) wudnszaueulsd ALT Tugiaunmnunguasuanluusaznaunansaausineu
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1 AUDAAUN 5 HAWINTL 57.6+20.35, 65.00+15.73, 63.00+18.81, 50.00+17.69 LAy 88.20425.97
ala/Ans PMNATAL WaTNguTETUNEIzIUN HAYINAL 100.50416.15, 105.75+17.48, 99.05+12.70,

a o

95.00425.20 WAz 95.9+12.32 yHA/ANT AINAIAL TINUdIe 2 ngu Tl uunnsieatinefitidn Aty
aa A o o ! a8 o = A e e a oy 4 A
neatflemauiunguatuanlunamnsiu uasiiaunelunguinaaiuiuAIEusuL (Reun 0)
9201 alkaline phosphatase (ALP) lugriatinmonunguatuauda luusaznaunionisdne

FAWALABLY 1 DAAWN 5 AN Ae 338.20+67.13, 385.2056.56, 364.30+61.79, 384.20£59.33 ua
389.60+36.76 LHA/AAT AINAIAL WASNANAULIMINLN FFLNTIzAUNTAN WiNiL 448.90+43.35,
483.60£54.63, 519.50+56.06, 510.70+55.75 WAz 537.40+55.82 eillA/ANs AMNAAL AINNANITNAAEY
wudngrianguinlifunzssaunatinualgaiian ALP RAUEINIINANATLANARBANIIANET LAZUAIAN
1FFunzszaunawIn 4,000 NN, ARWINTINAS 10 NN. AOTU 1IN 2 1ABUNLYN A1 ALP iiiNgeTues 19
S I f LA i o
e Ary WemeuiuAEud (Rawn 1) lunguneani Auandnigei 5 uaz Ui 16

S

o o A o a = o ' I T = A
@qﬂiﬂiﬂ?muﬂﬂﬂmﬂuiulﬂﬂﬁmﬂﬂ@]uﬁlLUqﬂqquﬂQNﬂrJU@Nﬁl\iLLE”]L@@H‘W 1 AUDNLARLN 5 WAN

1
=

Wil 3.38+0.26, 3.40+0.17, 3.22+0.28, 3.20+0.23 UA¥ 3.30+0.25 NN./AA.AMNAIAL Lazngud lFFy
NzazAun UAWWINAL 3.33+0.08, 8.4440.08, 3.33+0.09, 3.32+0.07 WAz 3.32+0.07 1N./AN.ANNAAL
= Py , | Aae o o oA A o ] a4 o = !
FenudnliiAmuansnset WA AL WemaLiunquALANluna R W uaziaunelungs
S v e Ay a4 oA o =
WRETUALAENFW (BauN 1) ASLAA WA 5

A miuAngatiuuentiaaifen AL INNANAILANLAZNGNT I FUNE ST TUN AL
4 A = & A = = . | Ao o o A = o !
Peu 1 audAeun 5 289n13AnEn luirHLANANeENRTEd ALY WenTauwsuAunguAILAN

= o dl = U a o o U QI % A = o a
Tunaaaaiu LL@tLZJ‘ﬂW]EI‘LIﬂ’WEIeLuﬂQNL@F;I"Jﬂuﬂ‘i_lﬂﬁl,?wﬂu (LARUN 1) pauanglumgnen
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] ¥
A5 5 nareNzsrIunaiaualgasiessAu nnsvinauesiuuarle uazlusiudayiulugriawnmau

AAR AR ngx ITHTAIMINIIANE
e 1 w2 ewud 3 w4 Aeudi 5

blood urea nitrogen NANAILAN 22.00+2.76 16.8+2.99 19.6+2.40 19.00£0.77 15.00+2.81
(BUN) NANNARDY 22.542.55 19.55+2.85 20.95+3.43 19.9+2.34 18.95+2.68
(Wn./n|.)
Creatinine NANAILAN 0.88+0.18 0.88+0.16 0.9240.10 0.86+0.17 0.86+0.07
(un./na.) NANNARDY 0.81%0.08 0.81+0.13 0.89+0.08 0.8+0.08 0.80+0.06
ALT NANAILAN 57.6+20.35 65.00+15.73 63.00+18.81 50.00+17.69 88.20+25.97
(8ln/ang) NANNAADY 100.50+16.15 105.75+17.48 99.05+12.70 95.00+25.20 95.9+12.32
ALP NANAILAN 338.2067.13 385.20£56.56 364.30461.79 384.20£59.33 389.60+36.76
(aln/ans) NANNARDY 448.90+43.35 4836054.63  519.50£56.06  510.70£56.75  537.40£55.82 "
Albumin (n¥u /aq.) NANAILAN 3.38+0.26 3.40£0.17 3.22+0.28 3.20£0.23 3.30£0.25

NANNAADY 3.33+0.08 3.44+0.08 3.330.09 3.32+0.07 3.32+0.07

m@mimm@@\ummlﬂuﬁhmﬁﬂ + mmwmmmmﬁ@ummgm

* 1 FHLNLAUNGNAILAN T RARALITW uANANaiuet T A ATMNatANIzAL p<0.05

# WrauinsuiuiuAEusulungaaeniu p<0.05

NANAYLAN n =5, NANNAREI N =20

o
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eil1Ts (efisvass)

=
LR

3 ALP

e

o
FEALLD

600

BAagueluau

B nyuneaaag

400 +

200 -

FLELLIRNNINITANE (LADUN)

0] ¥
NINT 16 uARINATRINEIrTuNT LA gasessAUeWlET alkaline phosphatase (g5is/an3) Tugianmanu

o

NAN1NAALILARUTUARRY £ A1AINARIAADUNIATIIN * uANsnaiuaEaliied AynisaliAnssiu P<0.05 e Tty

o 1 a oo o o a

o o a

AUNQNALAN D4 ANALANTUW # WeANFnuetilid Ayneadifngzay P<0.05 WaifsauinauiuaABusiulunguipaaiu

o

NQNAILAN n = 5, NNNARE n = 20
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] 1
A1519% 6 wanINaTeNzsrTunTiauAlgasie ATiuLenTliaiadensine lugia

TRALIA NANAUAN (n = 5) naNNAALY (n = 20)

\Aan Ay 1 A 2 Baud 3 Aaui 4 Aewdi 5 Aauh 1 e 2 Aaun 3 Aaui 4 A 5
AL 5.82+0.43 5.53£0.45 5.8740.49 6.03:0.43 6.04£0.38 5.61£0.19 5.4820.24 5.78£0.20 5.86£0.19 5.8320.17
(x10° v g/
ulasang)

Hct (%) 44.20+4.59 41.80+4.98 46.20+4.40 44.00£2.49 43.80+2.44 42.15+£1.29 42.50+£1.79 44.00+1.61 43.80+1.20 44.40+1.62
Lﬂ@“@ua@m 253.60+49.57 244.60+40.94 276.80+49.78 271.40+42.84 286.00+£39.02 255.80+16.42 250.904£20.45 287.50+17.03 277.15+17.23 273.55+19.57

(x10° L1ad/

lulnsams)

WnRan19
(L]
ulasang)
Neutrophil (%)
Band cell (%)
Eosinophil (%)
Basophil (%)
Lymphocyte
(%)
Monocyte (%)

6,686+506.44

71.40£2.38

1.80+0.92

4.40£1.91

19.00+4.04

3.40+0.81

7,028+536.32

63.20£1.24

2.60£0.40

5.40£1.50

24.40£1.17

4.40+0.68

8,682+463.02

64.60£5.20

3.60+0.98

3.60+0.98

24.40+3.74

3.80+0.49

6,482+372.08

59.20£6.64
1.80+0.20

9.20£3.06

25.60£3.64

4.20+0.58

7,488+301.10

60.80£3.98
2.80£0.97

3.40+0.68

29.20+2.46

3.80£1.07

8,931+£575.57

68.80£1.51

3.00+0.89

7.001.47

18.85+1.64

3.10+0.46

8,860+337.13

66.00+£1.61

2.40+0.41

7.05£1.15

21.80+1.35

2.95+0.37

9,061+406.22

68.40+1.89

3.60+0.51

5.40+0.68

19.70+1.53

2.90+0.32

8,402+391.04

65.60£1.77

2.45+0.46

6.15£0.75

22.20£1.58

3.40£0.40

9,207+491.38

66.55+1.79

2.90£0.54

4.10+0.56

23.60+1.61

2.85+0.46

nannmAaeaLdndiuAafe + mmﬁmmmﬂﬁ@ummgm
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= & a 1 (Y o al [
ﬂ']‘d‘ﬁﬂ'i:l’"lNﬂmﬂ\‘lﬂg‘ig"ﬂuﬂﬂjUﬂLlﬂﬂ:ﬁ‘@ﬁ’ﬂﬂqﬁ‘iﬂﬁqquﬂlﬂﬂQﬂL'lJ‘L!L‘Ll']“'J']u

NAYBINETEAUNTHALALTAFBNITAIUANTEALININA (glycemic control) TuguaiLInaIL

anuan1sAne e linzsraunafinuatgasanlunisineqiaiuwaunudn seszaunluaun

o o

2,000 {n. slammENga 10 nn. siadu ANNInanszALiAIangtaaluaeandIenaing Iietnaltiud gy

(p<0.05) lwhaun 2 (A9199 1) wazanszaAunga T duludiuasldeeinsltod Aty (0<0.05) Tumeun 1

o

[

LAz 2 (ﬁlﬂﬁ‘ﬂ\iﬁl 2) T FATr %qmnﬁhﬁmmuimmemluzgﬁmﬁmzﬁuﬁﬁm@ﬂ@u‘iﬁmhﬁawaﬁ
anansenaliinansdsuiiniimnmadenls iesainnazdadiiudiu vie winminlizsuimaluden
LWIN%LLQG Fatianglunisinegiiafdluaey fe mimu@u‘lﬁi:ﬁuﬁﬂmaiuﬁ@mﬁ 100-250
un./na. nasndi wazgrialiuansainisilag &T\iﬁu@ﬁmﬁmammim’?m Fudu vidauanandalaignansn

Mszauiimanglaaluidanidsanansiiesadameanisuenldatieuidndinisaiuanseduiinialy

%

wamavisaly (Feldman and Nelson, 2003) @sannagnaziauluniepatinnnlildainnsansiagasnig
o % A a a Y o in/ =2 :I/ dg/d k73 o = o |
AAUAUBINNIINHAEEN Wre sefluudugauls Avtulunisdnenaialasldssduvgalnmndulugsy du

wisdwesuanlunisdssiiunaaasnisineasesuzszaunaiaualga Wgalaa1duidu glycosylated

o o a

oA a o o o K = & = a P A o
serum protein AfinaNN1sdUFaiuIesiimanglag uazilsavlwaens dellsaufanan Ae TusAudayu

U

1
o a o A A

Tunazseaudayduluiaensn (hypoalbuminemia) Hnasasziunzalag duluiiundnlfanalddnied

U

£% 1
o o a

(Bennett, 2002) 99u71941NANE hypothyroidism a1ann liseauaiunsalngduinngalalagldineqdeq
AuAudnduesiiaanglaalui@eniiiesann protein turnover Tusnan1aanas (Reusch, 2002) Aatiulu

¥ =

nMsANEATIHAINIRadaseAuTsRudayduaesgiaynsaidisaunisdnenyniney uazdnseau

Y ¥ o1
o a K o o

safluusesandulunengrannsoiefnidentandngunisdnenaiel Geguannsadsyiuaasiuusefan

q q
! v

FuaelugosnAnuE198 9199 Plumb (2005) AINANIINAASINLAANLWANIINN 3 AstuseAungalrantuly
o dl a :J/ dgl 1 dl o 9OJ A ] v a =3 1
F5ui L lunastlszilivadeilinfunaannnisildauul svaesszauninmnanglas luiaan et euiass Aanann
Y XA oo -, . ¥ pal LY
IHdngsraunaiinuatlganlilaanisiudinataalunisaruausziuiiaialénauim 2,000 wn. sauimedn
59 10 NN. FBIY
= A ' e o o a = o
AINNNTANETRNUNINLGT nalnniseangyslunisanszdusimangiaaluiaen WiaauANTEAL
winnalulsainauaesnzszaunile Wiaenisiuiuesngnslévananaln udaunsoudield 3 nalnudn

% o A
AILEINL AR
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1. eangnandumAaesluuEugAn  vde  insulinomimetic  WUANEITIUNANNITTALING
nITUIUNI?  gluconeogenesis AL aanisaitmangtraandulnelduginisinauaeaenlssd

glucose-6-phosphatase Wa¥ fructose-biphosphatase (Shibib et al., 1993) wazuananiifagiuisnaan

a a o % 3 6 o/ % d91/ all e v 49‘, dl = =2
gaiinnisihmanglradnguadsiuuarnanuiiielnaanisnisadnanaiiieats B9lisneIunTANEN
dsz@ninnaesansanauzssauniianudndy 5 ulaaniusena. Winalunsdmenangleadngamad
Lﬁmuwiﬁua@ﬁuwﬁusgauﬂ?mm 100 nM (Cummings et al., 2004)

£ v o a A4 <L @ . < = .5

2. aananslagnITAunIsaNaRgaiTe NN sl insulin secretagogue F9H21ENUNTANEITNN

Y 4 y & - T — o Y o
AUANNTIZIUNANNTONzAunIAes e urAulungngntieain Wduwnvonudes STZ 18
(Jeevathayaparan et al., 1995) uazlilsAuannAINNEIZAUNANNITINIZHUNIATER TNUBUTAUANLLEY

g siugauld (Yiochok-anun et al., 2006) F4n19eangnaaesnzszaunlnetunalnilifinaulfidewsi

3
=<
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