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Innovation and Development of Glucose Polymer“Calvitrin”

Based Solution as a Standard Peritoneal Dialysis Solution
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Project Title  Innovation and Development of Glucose Polymer“Calvitrin”- Based Solution

as a Standard Peritoneal Dialysis Solution

Name of the Investigators Assitt. Prof. Talerngsak Kanjanabuch, M.D, MSc.

Abstracts

Background. The optimal formula of calvitrin based peritoneal dialysis was
composing of calvitrin 6.25 g Was electrolytes such as sodium chloride 540 g, sodium
lactate 448 mg, calcium chloride 25.7mg and magnesium chloride 5.08 mg

Methods. In vitro studies; the cytotoxicity was investigated. Human peritoneal
mesothelial cells (HPMC) were isolated and characterized as described in tetail elsewhere
(29). Cells were depleated serum and treated with 15% Cal-PD, 7.5% lcodextrin, 1.5%
Dextose and media controls for 36 hrs. Cells morphology changes were examined under
microscopy. The results found that few changing of cells treating with 15% calvitrin PD
(<10%), 7.5% Icodextrin (>20%), 1.5% Dextose (>40%), positive control (>70%) and no
changed in negative medium control. Cell injury examination by LDH testing, the cells
treated with 10% Calvitrin released LDH not different from that in Icodextrin. Cell death
evaluation by PI staining, there was fewer cell death when compared to glucose.

Results. In vivo studies; acute 14-day toxicity test was studied in mice by

intravenously

injected with 15% calvitrin (dose 5 ml/Kg) and in Sprague Dawley rats by intraperitoneally
injected with 15% calvitrin {dose 10 ml/Kg) compared with control group injected with NSS.
Clinical signs, body weight, mortality and necropsy finding were evaluated. There were no
abnormality symptoms; no mortality and not significant body weight different were noted. No
abnormalities were detected at necropsy, and pathology grading was not significantly found.

Conclusion. In conclusion, there were no deaths during 2 weeks duration of acute
toxicity testing from both intravenous dose 5 ml. Kg_1 and intraperitoneal dose 10 ml. Kg‘1 of
16%Calvitrin with electrolytes solution compared with normal saline solution. No significant
differences of body and organs weight between among control and test group. No

significant abnormality finding from pathology and necropsy examination.
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CAPD
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HPLC
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Lactate dehydrogenase

Properdium lodine

intravenous

Intraperitoneal

Periodic Acid Schiff

Hematoxylin and Eosin

Continuous ambulatory peritoneal dialysis
End stage renal disease

Glucose degradation products

High performance liquid chromatography
Normal saline solution

Human peritoneal mesothelial cells

Fetal calf serum

Hank balance salt solution

National Laboratory Animal Centre - Mahidol University

No abnormalities detected
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o, RpfAnwanuTiwlaesudaing (Biocompatibility), A (toxicity),
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2.1 AnsndmnanzaninmaelaneerisefifiinaaiBedon-uaadan
(Glucose Polymer Cavitrin-Based)

w3uinindelanatasyias (Peritoneal dialysis) lasnisrnuaidasidu Calvitrin
1w 3%, 6%, 6.5%, 7%, 7.5%, 8% LLazﬂoﬁmi Electrolytes sodium 8 chloride 540 g,
sodium lactate 448 mg, calcium chloride 25.7mg W&z magnesium chloride 5.08 mg H14#NN3

t A’ d’ =
auILTan 121 degree LI81 20 w11

2.2 msﬁnmmwLﬁ%ﬁﬁmaoﬁﬁ@naL%a%’amma"‘m%miammﬂﬁaqnﬁfa'&m
N9 (Mesothelial cell)

1, n’mwwngmmaﬁ?iaqNﬁfa"ﬁaaﬁaa

Lénaé‘fl,?iaqwﬁ'a"ﬁaoﬁ'aa Idnanduiiiasinalalundy (omentum) 18951
nonuremic lagvinaiasaaasluemsiasde M199 Sefidrunguas L-glutamine (2mM),
pennicillin (100 U/ml), streptomycin (100 U/ml), hydrocortisone (0.4 U/ml) and 10% v/v fetal
calf serum (FCS) Lguamaa“luﬁﬂﬁuauvl,@aaﬂvl,snﬁ 5% gunnil 37 admuTalTus uas
humidity atmosphere 95%

2.3 ﬁnmmwLﬁ%ﬁmiammﬁ?;aqwﬁa?imﬁm

3
ol

A} A £
laswasiwizidoedltlunsanwianuiduRuanely Passage 9 2-3 Anwinie
wWasnudasanwuzzivadgadmaldndosansial wdan treat iwaddisuaaiaiu
WisufsunusTdu s Anwinsunaliuvasas LasAs Lactate Dehydrogenase  (LDH
iV ¢o & ' ' & &
assay) lagigaaf lasunsuaiiuezdaaddes LDH  wiaglueimisifosioad iy
X N1 y ,
supernatant L8 pellet MNDMITRLITRE Faunidu peliet Iazanelu 0.1% (v/v) Triton X-
100 in HBSS %Itk % LDH Release = [supernatant/(supernatant+pellet)*100] WRe fnwn
& Y & v o ) &a a A oo ~
MIAUUBITAR LAINNIHBNLTRREE Propidium lodide (P1) iraanangazfafuadffinasos

2.4 midnmludainaass
o g
1. §aiNannd
L a & L3 = ol [ 4 P as ]
Wild MeWuE ICR mouse naUaziweniln ang 57 flandt uaziiimsinzning
as o & ] a ) ey Y ! e 6
20-40 n3u lasdafnessawafonndy lifusrd@inasiasanten ny rat sowug
Sprague-Dawley 811 7-12 &L uazininazning 250-350 niw
o & . 0w as ' a a o a
f998  Mice W8z Rats  MN&UNFAINARaIuiIT& un1inoisoufias unils
vanlfidnigudidblinle uazanufadn@niauaiuefdy (KUB-MeD) fiadufl 22
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wAadasu AL USHEm qmmwmswuﬂm’”nﬁ’mm\ﬂ §ie W Tud 31 ARAN 2551
Lot No: 31.10.08. (PD1 Moisture 5.2% DE 5.05 pH 6.5 Mw 12,000-13,500 Mn 8,000-10,000
PD1-DP8), danwmztIund §212 msqlum@wmaﬁn nasanazaoaziduasazane liis
il ludde muldgumnivas

ininde 0.9% (NSS) N osmolarity 308 mOsm/L WAAALSWY (oiuada sosides
Tusaad 10 (umimw) Uszinelng Lot 0605013 Tufinda 2-05-2006 uaziunuAny 2-05-
2011

3. MIRAET

mifinmanuiufe (Acute toxicity) luny mice imsfinmlasutiimnasaadu
2 nju nduuINAanguAIUANAAIL 0.85% normal saline solution Wazngunasaudasiy
fenWangasresfifluaaiein 15% (ndulszney &atinen 15% calvitrin Solution (US04
5 mi/Kg) WnInsuaBandilasriune Lateral tail vein (USunmh 10 mi/Kg) 1nn9tas
Y84 (intraperitoneal) nﬁamLﬁwﬁumjumquﬁﬁﬂﬁﬁmﬁa wiaen 14 S maseniurh
autopsy LfJ'aLagwu’mmi scarify @28 carbon dioxide

4. Nyl dUNANIINARY

arlsziluannda inasasmninaneaszsznsdnm Farminnen 7 i WAz
nfad  eesuiwuana  aainesaserlasumsindinenmaialy usr  Gross
morphology Lﬁam’aﬁl location, size, shape, color, and consistency W8 number YaJUGARE
8387z WioNrN13Us:s8% histological morphology 28483872 lawaitnzasldsumaauly
14 10% neutral buffered formalin Lﬁ;aﬁﬂﬂ’ﬁﬂ’au Periodic Acid Schiff L8z hematoxylin &

eosin MauNAaz¥iNN1TUsELd% morphology da'lyl
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(Glucose Polymer Cavitrin-Based)

nafldanmsdnmda dondslanmatestafifihaafetou-uaaian (Glucose
Polymer Cavitrin-Based) Boniinen cal-PD Tawdnen 100 ml ddamdsznauda calvitrin
6.25 g WLax electrolytes fa sodium chloride 540 g, sodium lactate 448 mg, calcium chloride
25.7mg 82 magnesium chloride 5.08 mg I@\U‘L{”Im Cal-PD ‘ﬁﬁ Osmolarity Uszanos 281

Osmol/L LRz pH 6.2

iy ¢ a1 LY
3.2 msmwmmmﬁamﬂaqnm'ﬁmﬂao

3
Qs 9

ndnmmenuidufisesnhaadidanuasiniudeisadifoymbitasias
(Mesothelial cell) M 38N Iuasn 169N Omentum wadawliAHGATaIEY laenisuen
. & .
peritoneal mesothelial cells (HPMC) uazidesle M199 completed culture medium

{ A’ 3, o 1 o Qg ~
lraanied ladUSinaanunuus 80-90% snwaziduisasnuidsa (monolayer)

wigAulaurnIzBInIz UL flask G931 3.2.1

[

. o o
s

— : ;s u. 1Y .
E‘l_h’] 3.21 LLR’@Gﬂ"IWL‘HﬂaLH81434%0"1580?’!8\‘3

o 4

3.3 msﬁnmmnmﬁ%ﬁmxaaﬁmm@a%’amma"m‘%udama&ﬁaqwﬁm}aa

Nad (Mesothelial cell)
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Aawrmsdne 1WiURua1m SR TRRINIATEIUNRNYDY 4% albumin waztiul?
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Phenotype confirmed-primary ¢/s mesothelial cells

T

Use passage 2-3

Depleted serum for 24 hrs

o | |

Media Pos control 5% CPD 15% CPD  1.5% Dexirose 7.5% Igcodex

Incubate for 36 hours

Morphology changed evaluation

15% Cal-PD 7.5% lcodextrin 1.5% Dextose Negative Control Positive Contr:

Before

freated

After treated
36 hours

a4

3071 3.2.2 usasmwnnsifsuudssiradidayriiteinimdsnn Treat mIpdadngg

S (oA a ~ & W \ & A . o

NnM3dAnw wud dnsudswwdsaisadndasvasglivesadiboytoerias
- o N = o ¥ .
Wagn Treat @78 15% calvitrin PD (<10%) WIsuAsunUe 7.5% lcodextrin (>20%) Uae
1.5% Dextose (>40%) Wa positive control (>70%) uazfimsidfunudasiRsadnias
(<10%) #931

=S 3 6 @ act
2. MIANwINILNALISUaTaaa283D LDH assay
[x3 J ﬁ' 1 o { L g

nnmsdn sl usesmafinziuaiaytesiosfign  Treat ¢
wesdadu ssduguSonifisuniunguaiugy  wudimadaaddas LDH lauandrenulu
iasidaytoariadNan treat 428 10% calvitrin Waz Icodextrin ALK DU



LDH released determination
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% LDH release
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Ico 4% Alb-  10% Cal
M199

Type of solution

Positive

15% Cal

a0hr
a6hrs

LDH determination in supernatant

~ |0 Supemalant O hr
|0 Supematant 6 hrs

ko 4%Ab-  10%Cal  Positve  15% Cal

M199
Solution

3ﬂﬁ 3.3 fmwLt,am@hmsmﬂLfﬁumaomaa‘@aqw

a 4 v

1789710902835 LDH assay

WaaTansunalduvediaadlas LDS assay b4 supernatant wuindniisdaedaas

LDH #lduandeniuluiradiioytasriasnnn treat 6§28 10% calvitrin Ua lcodextrin (3Uuw)

91817 6 T2lN9 10% WKy 15% Calvitrin I5:aun15Uday LDH aanundasnin lcodextrin

I8 Positive control
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3.NMIANEINTANEURITRNGAILIT Pl staining

AnsmadAsuudszUineenaad uaz nImvedLTas (Cell death) naINLTAR

4 L) v L g a A 3 A 3
Lﬁ@qﬂ%@%aﬂﬂﬁdgﬂ treat ALULARINTY msﬂgumaaoauﬂ HRERIINFUAILA 1nuiaan 18

o ' A A @ oA o ¥
72189 wudoaainiIans (Gaaleafafues) vesndiliaifisunusinegn glucose polymer

1 0 d‘ { =) A&J as
icodextrin NMsLURSULURINAGD LLammgU
Media

10% Calvitrin

31Jﬁ 3.4 UREOINIWNNIANEUAILTRALEID

s

Icodextrin

ar v kg

8987835 Pl Staining




3.4 uan1sAnB InanINaaos

3.4.1 n13dn®1 Acute toxicity of intravenous dose in mice

gmnmsansanudufulasfia 15% Calvitrin [TNTeuadaaniy lateral tail vein
VBINY mice 1NN 11 ¢ wamnagau ldwumsans wazlinuanufiaUndnsinissnann
MEsBoa a9913797 3.1

a13199 3.1 wamsanwiamsvialy wszmsdsedin gross morphology ‘Lwht mice

ARIINAARITNI IV

Clinical Necropsy

Animal No: Sex Mortality signs findings
1 Male cal NAD NAD
2 Male cal NAD NAD
3 Male cal 0/4 NAD NAD
4 Male cal NAD NAD
5 Female cal NAD NAD
6 Female cal NAD NAD
7 Female cal 0/4 NAD NAD
8 Female cal NAD NAD
9 Female NSS 0/1 NAD NAD
10 Male NSS 0/2 NAD NAD
11 Male NSS NAD NAD

NAD = lawuanufiané

1. RN AVIRATNARDY
INNTANE WU "szﬁmwmem“naaﬂ,‘iwﬁnﬁﬁ:mﬁm%n@:uﬁﬁ@ 15% calvitrin
with electrolytes waznguaiugunslunguinaduazinaiilo udluini 7 uaz Tu 14 wuih
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L.V Toxicity Testing (limit) dose § mVKq

Body weights monitoring

(@ Male Cal
[

= 30
;9 | @ Male control
g 20 ED Female Cal

| |oFemale control |

1 Wk Day- 0 Day-7 Day-14
before

Evaluation time polint

P = P ¥ (YR ; @ P
Eﬂﬂ 3.5 LﬂsUULY]UUWqW%ﬂ@’JTBJ%Hﬁ mice LWﬂﬁdLLﬂ:‘,LWﬂLNU

L.V Toxicity Testing:
Body weights monitoring
34 35
40 -
30 30
30 -
Male Cal
& @ Male control
z 20 O Female Cal
0 Female control
10 4
o 4 et
Mean

U7 3.6 uﬁamLﬂﬂummé’wmﬁmﬁnﬁwmw mice mejua:twmﬁm

U

2. fninadtizredReInaaas

nnIdneIwuin lddanuuandsussiningy uaz e szwj”xam‘f 2 ng;u ﬁogﬂ
A 1 e N o 1 1 & as
3.7 njuda 15% calvitrin with electrolytes LAinuiununguaAY athelafiany el

a , [V ar a . X A 4 v A A
TV LT QU “')1@ IWReOUDAW ‘ﬂ:ﬁﬂ’]i(ﬂﬂ (dISSSCtlon) L‘Waﬁﬂw”lu’m%mwuL@Nl%ﬂ'ﬁ‘n@aad

WAL LW (acute toxicity) HIUNITIYI B
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Weight of mice's organs (Female) from acute
toxicity testing by LV injection

2000

1500 -

Weight (mg)
[

g 8

g 8

o

@

L | 5 5 O s N i 0 i

o
& QY

2
« 3
Q'oé' 0@ 0@

Organ type

o Test group
3 Control group

*
&
&

Weight (mg)

&

Weight of mice's organs (Male) from acute toxicity
testing by LV injection

0 Test group
O Control group

2000

0 ﬁﬁﬁ‘m,ﬁﬂﬂﬁﬂm

o N \Z
NI e A N
=) Q,b(‘ P {56

Organ type

U1 3.7 A winadiizasmy Mice iweandle (3udne) uasiwer] (jU11) 12wy
2 NYUURINNAATTT 156% Calvitrin HIUNY IV

A9 3.2 @i”zmﬁmﬁmﬁnai’mwm% Mice 2 N§) BRINNAAITHIUNMNY IV

Organs (g) Test (N=10) Control (N=10) One way ANOVA
Liver 1.81+£0.41 2.53+0.06 p=0.05
Spleen 0.16£0.05 0.12+0.00 p=NS
Heart 0.17+0.05 0.3410.29 p=0.01
Pancreas 0.13+0.06 0.37+£0.01 p =0.01
Lt. Kidney 0.25+0.07 0.16£0.01 p=NS
Rt. Kidney 0.24+0.07 0.156+0.00 p=NS

Araduinminaiinzuaanunguda 15% calvitrin with electrolytes LiBuAUBENAN

awgy  wohdainseangalaidenuuandaiuadviideddny  adwlsfioy wuenw

uandluaiblzuneafia ww U wale uasaudan aaunwazdiniiae (dissection) RBANMA

PnnnANdulumimasesRmAsunak (acute toxicity) HIWN1ITIYIBY LLazmsﬁﬂmlm}}

rats @ b

3.4.2 N15@n®1 Acute toxicity of intraperitoneal dose in mice

MNMIANEa NN wRelaada 15% Calvitrin Lﬁw"ﬁaaﬁawaw& mice W% 20

dr wansnasavlinun1Ty uazliwuanudeUnfraimsEnein eazidea @Ia1T9

73.3
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M7 3.3 nansdnwatm il wazmsyszfin Gross morphology Tuwi mice
(IP)

Clinical Necropsy
Animal No: Sex Mortality signs findings
12 Male cal NAD NAD
13 Male cal NAD NAD
14 Male cal 0/5 NAD NAD
15 Male cal NAD NAD
16 Male cal NAD NAD
17 Female cal NAD NAD
18 Female cal NAD NAD
19 Female cal 0/5 NAD NAD
20 Female cal NAD NAD
21 Female cal NAD NAD
22 Male NSS NAD NAD
23 Male NSS NAD NAD
24 Male NSS 0/5 NAD NAD
25 Male NSS NAD NAD
26 Male NSS NAD NAD
27 Female NSS NAD NAD
28 Female NSS NAD NAD
29 Female NSS 0/5 NAD NAD
30 Female NSS NAD NAD
31 Female NSS NAD NAD

NAD = liwuanuRaund

v o o o ¢
1. RUNGIVIRATINARD
:,’ o Qs t ’ a:id o e . !
NMIATIIFDURINUNAITERINNYNRUNGA 15% calvitrin with electrolytes URengu
AR ﬂ“’alun@;mwm@auwmﬁm Vuszusiien 14 7% Tmmwﬁmﬁﬂnﬂmﬁmf 27N
mM3dnw wud Wdanuuandisuasiinings Lmzﬁmﬁfnéﬁmﬁmwhm@ 2 ngal NIl
wardiaziwalily Lz,am@”\agﬂﬁ 3.8 LAY 3.9 MURAL



|.P Toxicity Testing:
Body weights monitoring

oMale Cal
® Male controi
o Female Cal

h

|1 Female conmﬂé
b |

!

before

1 Wk Day-0 Day-7 Day-14

v
as

gﬂﬁ 3.8 Lﬂ%UULﬁUUﬁ’]MﬁﬂﬁTBmWﬁ mice LWﬂQLLa:meﬁU N2 Ng

14 Y% BRIINAARITHIUNNG IP

1.P Toxicity Testing:
Body weighis monitoring

3 Muszeziam

12

i a ! P ¥ o o ! 9 )
gﬂﬁ 3.9 Lﬂ?uumUummawaammunmmamg mice InalaziwendyIEning 2

-n@jméﬁmnﬁ@msmumc IP
2. RN LITUIRAINARD

AINNIANHINLAN TudanuLandsvasiininadtig ZWINnY 2 NEX ﬁagﬂﬁ 3.10

: P ] d ¢ a 9 ' i o L ,
RIUNITWN 3.4 Lla(ﬂ\jﬂﬁlﬁﬂaUu’]ﬁ%ﬂajﬂﬁzmaﬁﬁh{aﬂa’iwﬁ‘lﬂil]ﬂqia@ 15% calvitrin with

electrolytes LIBUNUWUNFUAILAN
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Weight of mice's organs (Male) from acute toxicity
testing by L.P injection

£ 2000 - O Test group
& Control group

500 +
P e e - W M s ==

Y I N 2 SRRV &
Y & & & @ & & ' AR
VR TS S 917 3.10 A minaduazaes
Organ type .
gan’yp Wy mice INAE (FUUM) UATINA
Weight of mice's organs (Female) from acute toxicity Wel (stan9) g;qu\gmé 2 NAN

testing by LP injection
NRIAINAARITRIUNAG [P

0 Test group
13 Control group

Organ type

o ; d ¥ a @ . ) a = \
AN 3.4 ﬂqLQaU%q“%ﬂQQqumaﬁﬁ'& Mice 2 ﬂﬁz&l NRIINHARIVINIUNI P

Organs (g) Test (N=10) Control (N=10) One way ANOVA
Liver 2.13+0.28 1.95+0..52 p=NS
Spleen 0.14£0.02 0.17+0.06 p=NS
Heart 0.19+0.02 0.19+0.04 p=NS
Pancreas 0.32+0.13 0.21+£0.10 p =0.05
Lt. Kidney 0.31+0.07 0.28£0.11 p=NS
Rt. Kidney 0.32+0.07 0.29+0.11 p=NS

' a4 ¥ as o 1 e R a a )
mmaﬂu’m%ﬂmm:"ﬁam%mqmaﬂ 15% calvitrin with electrolytes (NgUNURUN{A

auqu wuhdadnsengaldfanuuandwiuednaddoddty edrelsfian wuaaw
1 o s 1 A %/ 1
wandsluadinzdudan 9969guanTaaM4 pathology dia'ly
3. NAaMIANWININENTINen (Pathology finding)
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a17497 3.5 NAMNT Grading NMIWENFingnvaseitazwy mice Lk 2 ngu

Mice Liver Spleen | Heart Abdominal Mes- Diaphragms
No. Pancreases wall Lymph
1C 0.5 0 0.5 0 N/A 0 N/A
2C 0.5 0 0.5 0 N/A 0 N/A
3C 0 0 0 0 N/A 0 N/A
4C 0 0 0.5 0 N/A N/A N/A
5C 0.5 0 0.5 0 N/A 0 N/A
6C 0 0 0 0 N/A N/A N/A
7C 0.5 0 0 0 N/A N/A N/A
8C 0.5 0 0 0 N/A N/A N/A
9N 0.5 0 0 0 N/A 0 N/A
10N 0.5 0 0 0 N/A 0 N/A
11N 0.5 0 0 0 N/A 0 N/A
12C 0 0 0 0 0 0 0
13C 0.5 0 0.5 0 1 0 1
14C 0.5 0 0 0 0 N/A 2
15C 0.5 0 0 0 0 0 0
16C 0.5 0 0 0 0 0 0
17C 0.5 0 0 0 0.5 0 0
18C 0.5 0 0 0 0.5 0 0
19C 0 0 0 0 0.5 1 0
20C 0 0 0 0 2 1 0
21C 0.5 0 0 0 1.5 1 0
22N 0.5 0 0.5 0 1.5 N/A 0
23N 0.5 0 0 0 - 0 0
24N 0.5 0 0 0 0 0.5 0
25N 0.5 0 0 0 - 0 0
26N 0.5 0 0 0 1 N/A 0
27N 0.5 0 0 0 0 1 0
28N 0 0 0 0 0.5 1 1.5
29N 0.5 0 0 0 0 0 N/A
30N 0 0 0 0 0.5 0.5 0
31N 0.5 0 0 0 0 0 0
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Tdwuanufaung
WURN e focal congestion 1+

] v was =i e N »
whsﬂqumaaoﬂvlmummm 15%calvitrin with electrolytes solution

%&néjumuquﬂ@?{umsﬁ@ normal saline solution

@797 3.6 Namiﬁﬂmmawm%’mmLU"?amﬁvummﬁ@ﬂnamaaai’mmk& Mice 11 2 ﬂ'cg'u

Liver Spleen Heart | Pancreases Ab. Mes. Diaphragms
Group N=28 N=31 N=31 N=31 Wall Lym N=19
N=18 N=24
Control 1112 0/13 1713 0/13 4/8 4/12 1/9
Test 10/16 0/18 5/18 0/18 6/10 3/12 2/10
One way p=NS p=NS p=NS p=NS p=NS p=NS p=NS
ANOVA

Pathology examination

8]
]

—

E-N
L

w
L

[+ Contral
o Test

-
:

Mean abnommality grading
N

3

0 & — B
. \\\e} e,fo(‘ & & @f&\ \;\‘5\ Q’é\%
V N R & ) » &

& Y & N

K &S

Q Q

organs

' A N a Y v t as
317 3.11 éiady Grading anuAanduasaiizauly 2 ndu waden

SARITHIUNNG IP

A An A . o = o ) ] AV sas
IMNNIIANBEININUITINGT LN Gradmg RRHEM L‘IJSUUL‘Y)UU§$VYJ']\1ﬂQ3JV\}JW]vLﬂ5U

M3%a 15% calvitrin with electrolytes solution URZNFNAILANKY WUIzALANUAALNGLY

Qs ] s o ;
AIUWWHANAINY AW

~ s

1. anuAadn@ndanwe focal congestion WAL (1+ to 2+)
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adaad

2. aANuURAUNANT inflammation cells and fat necrosis luwaildan USu1oh

o Qs

3. anufaUn@ndanwe sinus cell dialate/hyperplasia bwdantiindasdioun

839 (mesenteric lymph node)

4. anulaUndndanwme focal fibrosis TuHiIniYas (abdominal wall)

4. yugasnidanaitizd1uqF Periodic Acid Schiff (PAS) Lat Hematoxylin & Eosin
(H&E) ((8IVEN 4, 10 Uaz 401711 ausaL)

HEART:H&E
10?( 40x

control

Test
(male)

Test
(female)

HEART:PAS
4x 10x 40x
control
Test
(male)
Test

(female)




LIVER:H&E

control

Test
{male)

Test
(female)

LIVER:PAS

control

Test
{male)

Test
(female)

U7 3.12 ugasnmnsanein: (Wil au la uasaiw) 284MY% mice 11 2 ngay

v o

#1835 PAS Waz H&E

17



KIDNEY:H&E
A § 10x

control

Test
(male)

Test
(fermale)

Test
| (female)

U 3.12 usaamuwmadawadvaz (ile Gu la uazia) 289my mice Tu 2 nga
83T PAS uaz H&E (da)



SPLEEN:H&E

control

Test
(female)

control

Test
(male)

Test
(female)

U7 3.12 ugaamwnsdauadbaz (Wala au la uazdha) vaemy mice lu 2 ngu

83T PAS uaz H&E (da)

19
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3.4.3 N135@n®1 Acute toxicity of intravenous dose in rats
nmyAnsluny Sprague-Dawley rats 113w 10 61 liwuaimsfiadn@lu
gainaaes waslddnisanslusznienmsinimasess neszBue a3a17197 3.6

@154 3.7 HaM N1 IH7 b UaznTUsidiu Gross morphology (9-13 July 2009)

Animal No: Sex Mortality | Clinical signs Necropsy findings
1 Femal NSS NAD NAD
2 Femal NSS NAD NAD
3 Femal NSS NAD NAD
4 Femal NSS NAD NAD
5 Femal NSS 0/10 NAD NAD
6 Male 15% Cal NAD NAD
7 Male 15% Cal NAD NAD
8 Male 15% Cal NAD NAD
9 Male 15% Cal NAD NAD
10 Male 15% Cal NAD NAD

NAD= No abnormalities detected

1, indraIgainasss
IINMTANTI WU "l,ajﬁm’]wLmnGmmaaﬁmﬁﬂéﬁs:wm%msju‘ﬁﬁﬂ 15% calvitrin
] s { t =l el 1 tﬂl qol s o A a:s' !
with electrolytes UazNFuAILAY (A93U7 3.13) L AsINUAL AL RN AN AN T Wl

M}}Lw«ﬂgﬂ”\aaamsjuvl,ajﬁmwme@iwﬁ‘ulmmfmnsjmmﬁo 2 ngu (fogUf 3.14)

1.V Toxicity Testing in Rats (limit) dose 5 ml/Kg
Body weights monitoring

Weight (9)

1 2 3 4 5 6 7 8 8 10

Rat number

U7 3.13 Wisufinwihmindaamy rat 19 2 ngudneN Tuudzdlany
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L.V Toxicity Testing in Rats (N=10)
Body weights monitoring

350 -
300 - 'l' [
250 - J l
3 200 |OFemale Cal
E 150 - |0 Female control
100 -
50 -
0 ‘
Mean

al

{ = 1 A :‘ as s 3 1
U 3.14 L‘ﬂ%UUL‘Y]UUﬂ’]Lﬂ&UW‘M%ﬂGl’J"BGG‘V\%} rat 1%5&‘?\’)"!\‘] 2 ﬂ@ﬂuﬁﬂh"i

2. dmrinestzwasgainesas

snmsAnwinui lifanuuandrsuesiimingy du wals duden uas e
WY 2 NG 61”\131)1"’1' 3.15 Lifanuuandnsvosdniadatinminedtng uasihminadine
Gim{mﬁfﬂauawam% Rat Tusznini 2 nudinendiusasluaning 3.7 uas 3.8

Weight of organs per brain weight from acute
toxicity testing by LV injection in rats

P —
@ Liver Test i
O Liver Control|

Weight (mg)

E2ca e =
Liver Spleen Heart Pancreas Kidney L Kidney R
Organ type

fgﬂﬁ 3.15 mﬁwﬁﬂafmz@iaﬂwﬁnauawaw}}, Rat b3ening 2 n&juﬁnm



AN 3.8 mmﬁmﬂmﬁhai’mwamg Rat 14321779 2 nﬁjwﬁﬂ‘m
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.V Dose Test (10) Control (10) One way ANOVA
Liver 10.16+0.42 11.70+1.54 NS
Spleen 0.71£0.08 0.65+0.05 NS
Heart 0.94+0.11 1.00£0.11 NS
Pancreas 1.11£0.41 1.27+£0.13 NS
Lt Kidney 1.014£0.08 1.03+£0.06 NS
Rt. Kidney 1.09+0.09 1.09+0.05 NS
Brain 1.66+0.18 1.81+0.06 NS

A ! a4 ¥ Y [ N @ ) ]
AN 3.9 ﬂ']LﬁﬂU%’]%%ﬂE]?U'Jzﬂaquuﬂallaﬂﬂﬂmﬁ}é Rat 1%53%')7\7 2 ﬂqmﬁﬂ'ﬁﬂ

L.V Dose Test (10) Control (10) One way ANOVA
Liver 6.18+0.77 6.31+0.78 NS
Spleen 0.43+0.09 0.36+0.17 NS
Heart 0.58+0.13 0.56+0.98 NS
Pancreas 0.69+0.29 0.71+£0.70 NS
Lt Kidney 0.63+0.09 0.60£0.07 NS
Rt. Kidney 0.66+0.12 0.63+0.08 NS

* NS = not significant

3. NANIANEININWENTINGT (Pathology finding)

& aa . Qv al al ' ] A
IMNNITANBINIIWEIDINGN I@Uﬂ'ﬁ Grading 8787 Lﬂmummm:mnn@mkm

1d5un138a 15% calvitrin  with electrolytes solution WazNFuAILANNL WuANUAAUNG

LeNaLLTY congestion

13197 3.10 wanm AN NN TIneudisuifisuanuiadnfveseitizry Rats (LV)

Liver Spleen Heart Pancreases | Ab. Wall Mes.
Group N=10 N=10 N=7 N=10 N=10 Lym
N=10
Control 1.60£0.55 | 0.00+£0.00 | 0.00£0.00 0.00+0.00 0.00+0.00 | 0.80+£0.44
Test 1.00£1.00 | 0.02+0.44 | 0.25+0.50 0.00£0.00 0.00+0.00 | 0.90+0.31
One way ANOVA NS NS NS NS NS NS
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13197 3.11 HANT Grading MIANWINENFInuvasadnizwy Rats (LV)

No. | Liver | Spleen | Heart | Pancreases | Abdominal wall Mes- Lymph
1C 2.0 0.0 N/A 0.0 0.0 1.0
2C 1.0 0.0 N/A 0.0 0.0 1.0
3C 2.0 0.0 0.0 0.0 0.0 1.0
4C 2.0 0.0 0.0 0.0 0.0 0.0
5C 1.0 0.0 0.0 0.0 0.0 1.0
6T 0.0 1.0 0.0 0.0 0.0 1.0
7T 1.0 0.0 N/A 0.0 0.0 1.0
8T 0.0 0.0 0.0 0.0 0.0 1.0
9T 2.0 0.0 1.0 0.0 0.0 1.0
10T | 2.0 0.0 0.0 0.0 0.0 1.0

o= "ldwuanufalng,

1= WURNMUE focal congestion 1+, 2= WU congestion, hypertrophy

Mean abnomality grading

Pathology examination

* Contrcm

{#Test |

organs

1% 3.16 AadY grading AudaUnFvasadtazy rats Am IV




o
1NN 4

GRERIRL I LR

Aerzdayalan MeantSD uaz naseuanudAynwaidlasnalSouiiey

o v

Anafszwininguaiuguuazngunasaulasls one way ANOVA Miudety p=0.05
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unil 5
a3UHaa9In19IY

fannauitendelanateatasniiiaaietan-uaaian (Glucose  Polymer
Cavitrin-Based) Funininen cal-pd Tanihen 100 ml fgudsznevde calvitrin 6.25 g WAz
electrolytes fia sodium chloride 540 g, sodium lactate 448 mg, calcium chloride 25.7mg
LR magnesium chloride 5.08 mg I@U‘li’m’l Cal-PD ﬁﬁ Osmolarity 281 Osmol/L 8z pH 6.2

msﬁnmmmwLﬂuﬁwaaﬁﬂmaL%asﬁamma%?udama&ﬁﬁaqm’f«ﬁaoﬁaa
(Mesathelial cell) nM3dnunluaasildain Omentum vasanldfnndagasios Tamsuen
peritoneal mesothelial cells (HPMC) LL&:L%&NM M199 completed culture medium Wae treat
cells NU 15% Cal-PD, 7.5% Icodextrin L8 1.5% Dextose WVABUAY controls WANTIANEN
wudﬁﬁmsmﬁmmmauﬁﬂaLé‘nﬁamJaagﬂs’wwaoma&%qﬁmﬁmLs‘j‘aQn Treat @28 15%
calvitrin PD (<10%) fat/Suuifiuuiuidhen 7.5% lcodextrin (>20%) uas 1.5% Dextose
(>40%) Uaz positive control (>70%) NNIUIALILVBITRSLAL LDS assay WuUIEn1T
Usaisas LDH ﬁvl,mmn@mﬁ’uluma§L§aq"ﬁaaﬁaoﬁgﬂ treat @28 10% calvitrin L8z
lcodextrin uazmIantvasiaaslay Pl staining Wudmasimsaneteaniniaifisudutdim
glucose polymer lcodextrin

mydnmenuiufivuasiiaadidouuaaiaiudolugainasss lasmsanm
Acute toxicity luﬁ'ﬂ’fﬂﬂamﬂ%& mice lat n13da single dose daily 283 15% Calvitrin with
electrolyte intravenous lu'ﬂkt mice 818 5-7 weeks ﬁﬁ%ﬁfﬂ 27-40 g ﬁ lateral vein dose 5
mi/kg $1%7% 10 @2 URETaINBY 10 mikg single dose $I1UIW 20 §1 WA WY Sprague
Dawley rats a1g) 5-8 weeks fimiin 250-350 g §Wan 10 ¢4 Wisununguda NSS iwam
2 mfiae msﬁﬂmmmLﬁuﬂmﬁﬂuwé“uluﬁ@fmaamkk Mice WazWY% rats HAUNWNIAA
L’ﬁwaamLﬁaw‘hﬁmmwmz“ﬁaaﬁaa @1815%Calvitrin ~ with  electrolytes  solution  U&2
Winuifisuiumsiadoinndes Wussaziian 14 35 wui mw‘%mmnsjm'lajﬁmsma g
amauandsasimings dminesta:  werlinuanufeUndannisrianuazannas
N3 grading SUNEITINGN vmﬁmﬂmmmmaﬂwaﬁﬁﬂﬁwﬁmmaaﬁaaffmmﬂ mice URINY

rats
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MsANMAAIRIEaNIANE Toxicity for 28 days Gvazdnfinlulassmsszzeslyl
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1. MIANBINATDI pH Mu3=6U6NI 9289 Calvitrin solution @iagmaﬁtﬁaqﬁaoﬁm

2. na®ay UseAnSnw  (Effectiveness) lunsanvlaniestasiaslunsmianveaie
dohmasitanuaaifwiouivianasulugaimases 1isuiy icodextrin lunase
nasad uazludainaassdnduazlany

3. ﬁnmmsdammzmi@j@%wm calvitrin solution (Pharmacokinetic in rats)

4. @nwmanumlanuazanudzaslanailuszauluans Lﬁmﬂuﬁayjaﬁ’m@lu
myanwdsanuldilisouszanuniieninaesiisanlanistestesifuasinswiu
ﬁ’)%ﬂizﬂEJ‘ULﬁm“ﬁUUﬁUﬁWU’I&J’]@Sﬁ’\%ﬂQIﬂﬁ uazthenlalaifnasu

5. AnwAuAINL (Stability) Ba9tinAifinmaBitanunaitwingutsznaylay
lfinalia HPLC Fiamedimu3anm glucose degradation products
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Microangiopathy and Nodular Sclerosis in Light Chain Deposition Disease. J Med Ass Thai 2006; 89 (Supple 2).
$248-8252.

Kanjanabuch T, Lewsuwan S, Cheunsuchon B, Kitiyakara C, Elam-Ong S. Update in Pathophysiology and
Histopathology of Focal Segmental Glomerulosclerosis. J Med Ass Thai 2006; 89 (Supple 2): $262-S279.

Lewsuwan S, Kanjanabuch T, Avihingsanon Y, Praditpornsilpa K, Eiam-Ong S. A Rare Case of Chylous Ascites and
Chyluria in an Aduilt Nephrotic Syndrome with Focal Segmental Glomerulosclerosis. J Med Ass Thai 2006; 89
(Supple 2): S$253-5256.

Panomsak S, Lewsuwan S, Eiam-Ong S, Kanjanabuch T. Hepatitis-B virus-Associated Nephropathies in Adult:
Clinical Study in Thailand. J Med Ass Thai 2006; 89 (Supple 2): S151-8156.

Riansuwan T, Kanjanabuch T, Lewsuwan S, Eiam-Ong S. Clinical characteristics and histopathological findings in
120 IgA nephropathy patients in Thailand. J Med Ass Thai 2006; 89 (Supple 2): S163-S167.

Srisawat N, Aroonpoonsub L, Lewsuwan S, Kanjanabuch T, Avihingsanon Y, Praditpornsilpa K, Tungsanga K,
Chusil S, Eiam-Ong S. The Clinicopathology and Outcome of Post-infectious Glomerulonephritis: Experience in 36
Adult. J Med Ass Thai 20086; 89 (Supple 2): S157-5162.

Sukhavasharin N, Praditpornsilpa K, Avihingsanon Y, Kuoatawintu P, O-Charoen R, Kanjanabuch T, Tungsanga K,
Eiam-Ong S. Study of Cyclosporine Level at 2 Hours after Administration in Preoperative Kidney Transplant
Recipients for Prediction of Postoperative Optimal Cyclosporine Dose. J Med Ass Thai 2006; 89 (Supple 2): S15-
$20.

Praditpornsilpa K, Sangjun N, Kittikowit W, Phulsuksombati D, Avihingsanon Y, Kanjanabuch T, Tungsanga K,
Eiam-Ong S. Alleviation of Renal and Pulmonary Injury by immunomodulation in Leptospirosis: Hamster Model. J
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