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transplants require lifelong immunosuppression therapy to prevent rejection of the graft and
potential recurrence of the autoimmune process that may destroy pancreatic islet cells.
[0004] The transplantation of beta-islet cells from donor pancreases has been shown to
promote natural insulin production among patients with type 1 and type 2 diabetes (see Sperling,
M.A. Type 1 Diabetes: Etiology and Treatment. Totowa, NJ: Humana Press Inc. 2003. p. 529-
552; Insulin Therapy. In: Edelman, S.V. and Henry, R.R. Diagnosis and Management of Type 2
Diabetes. Caddo, OK: Professional Communications, Inc. 2002. p. 121-148). Islet cell
transplantation can be performed as a percutaneous minimally invasive procedure, in which islet
cells are infused into the liver via the portal vein. However, like other transplant patients, islet

recipients must take immune-suppressing drugs to prevent rejection of the foreign cells.

[0005] Xenografts or xenotransplants of islet cells derived from pork or beef has been
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medium is optionally periodically replaced, and thereby obtaining beta-islet cells.

[0011] Another aspect of the invention comprises a composition comprising beta-islet cells
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[0017] Without being committed to a particular theory, inventors believe that shedding of

surface antigens also takes place, since there has been a remarkable lack of immune reaction
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elements of connective tissue were removed; the growth medium 199 was replaced with a fresh

growth medium. As a result of the first incubation period, islet cell clusters formed at the

bottom of the flask and at least 78% of them (according to specific coloring) were pancreatic
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Cell wiability t482% oamerastprefenedl i ng presence of insulin.

At control incubation of the cultured islet cells, the insulin basal production has made

8400+1200 pU/ml/h, stimulated — 165002700 uU/ml/h

The culture method of the invention excluded contamination of the culture by microorganisms

(e.g., bacteria, fungi, mycoplasma and viruses).

[0022] Each dose will be accompanied with a certificate describing preparation having all
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islet cell culture into rats with an experimental diabetes leads to remission of the diabetic status
for at least 30 days.

[0027] For the purpose of studying of immunogenecity of cells containing in the culture
obtained through the above-described method from the pancreas of newly-born rabbits, there
were experiments conducted to determine fixation of immune-globulins of human blood serum
on them. Cells, incubated with various human blood serums were stained by monoclonal
antibodies against human immune-globulins and analyzed on the flow cytometer. It appeared
that cells containing in the culture are capable of fixating on their surface immunoglobulins M,
but there were no immunoglobulin G fixation discovered.

[0028] A proper preparation of the diabetes patent for islet cell culture transplantation is
recommended. Before the transplant treatment, a diabetic patient has to achieve as good
glycemic state as possible by intensive insulin therapy. Patients should have no vaccinations
and no serum therapy for 4 weeks prior to cell transplantation. Clinical research should include

consultations of ophthalmologists, nephrologists, neurologist, vascular surgeon, dermatologist,



portal vein), into pulp of the spleen, into the
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abetic neuropat
EMG every 3 months;
Nerve Conduction studies of tibial nerve; sural nerve; median nerve — every 3 (6) months
Pain analog scale once a month;
Orthostatic changes — once a month;
EKG —r-r variation every 3 months.

SNk =

Diabetic vasculopathy:

1. Doppler ultrasound every 3 (6) months;
2. Doppler probe;
3. Doppler Blood pressure ankle/arm;



1. Elimnation of ketoacidosis, frequent hypoglycem a

or hyper-osnolarity by hospitalization, so that the
Wato7anuss clinical condition will be conpensaP@mUs207/066786

possi bl e; 2. Maxi mal conpensati OE of di abletl c status,

t ol j f gar within nornmal or near
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anspl g N :
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oohi LI R)onBY By YeeB-t 1s; 3. Detection of
pOITaut o-anti bl)ggi es;r gnt@%, anti-insulin, anti-ICA 4.

INDEA TN oANE EINTRAINDIGCATIINS | RBR EENQT(;{SAND?ERNTA@ION OF
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ISL@@@%S a day; 6. Correction of i Bstjl in
qui RS i ' ] . al ¢ . i C . .
[003:1];“ nﬂépat ﬁ{/ﬁ ]é&%{%ggdg%%])a?%etsgﬁ%e #fulﬁl al%] GRgfient Diabetes Mellitus
(IDI¥VA watht inolindbipn sbenma Uygogigemiic spite agyapkito@Rbsis, (b) inability of
uorescent techni que every 3 nonths; 2. Visual acuity

fl N : .
reachipg paIsECiaghEapenpggn of D o atethipds;insubingesditange (a) secondary
24 .. c L2 | ' ha eve
comf e SRS BT WL EAR, BB eropat.
neph@rpeaityi, rvitinepath e angiopehy ef lywar dxGOmIRRLAS), eRcludh©Rhinal studies, and
sure once a week. Di abetic neuropathy: _ _
(d) IBE) (insulin dependent) and NIDDM (non- insulin-dependent) without detection of
secondary complications ~ for the purpose of prophylaxis.
[0032] B. Contra-indications: Acute infections & inflammatory diseases, or exacerbation of
chronic diseases; Oncological Diseases.
SUPERVISON OF PATIENTS AFTER THE TRANSPLANATION OF ISLET CELL
CULTURE
[0033] Within the first year after transplantation, the above-stated mspection after 3, 6, 9 and
12 months is recommended.

[0034] The majority of recipients in 1-3 months after xenotransplantation demonstrate the

following changes:

1. Current/prior to XT — labile 1 type diabetes is stabilized;
The bent of patients to ketosis disappears;
3. Parameters of carbohydrate exchange (it is reduced daily average glycemia

— in 1-2 months, the decrease of glycosylated hemoglobin content — 3
months) improve;

4. Decreases (for 20-30%) of requirement for exogenous insulin;
5. Parameters of lipid metabolism improve:
6. Atrecipients with absence of residual secretion of insulin by own beta cells

(it is C-peptide not determined) appears the production of patient’s insulin
(C-peptide).

1. At patients with sensory motor neuropathy, pain and paresthesia disappear;
parameters of sensitivity and conductivity of fibres of peripheral nerve
improve. At patients with autonomic neuropathy, who struggle with
glycemic control, postural hypotension, gastroparesis, and enteropathy
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TRANSPLANATI ON OF | SLET CELL CULTURE [0033] Wthin the
subsganfestprodiced 2y i beth A7 MAHIIAATF Ghsent MeovaBuhRlmnzEmaigrity of 1-type

diabdtBSPRchison after 3, 6, 9 and

[0038] C-Peptide injection in patients with complicated 1-type diabetes mellitus results in
the regress of secondary diabetic complications, such as nephropathy, retinopathy and
neuropathy.

[0039] Transplanted rabbit’s beta cells produce normal C-peptide, which has a physiological
influence on late diabetic complications.

[0040] Table 1 demonstrates improved glycemic control and drop in insulin requirement

following ICCXT (well-documented 112 cases).

Table 1
Index Before 3 Mo After 6 Mo After 9 Mo After 12 Mo After
XT
Average Daily 198+41 158+52 129+23 133430 142+34
Glycemia, mg/dl
HbAlc,% 10.1+2.1 9.1+1.2 7.7+1.9 6.9+1.1 7.5+1.9
Insulin Dose, IU 56+11 38+15 25+12 3249 40+8
[0036] Table 2 demonstrates insulin requirement (IU/day) and microalbuminuria (mg/day)
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cones norna SS tha
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di abetic retinopathy, the clinical picture of a eye
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asl s I na
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treatment of angiopathy).

[0043] This happens mostly because the transplanted beta-cells after the transplant taking
(acceptance) start to produce in a recipient’s body an angio-protective matter C-peptide, which a
patient was deprived due to the collapse of his own beta-cells (due to auto-immune assault).
[0044] Ability of cultures of pancreatic insular cells, received through the original method
from pancreas of newborn rabbits, to survive and function in in-vivo environment, ahs been
demonstrated by us in experiments of xenotransplanatation of such cultures to animals with
experimental Diabetes Mellitus.

[0045] Vistar Line male rats of body mass of 180-220 gm, regularly fed, were used as
experimental animals.

[0046] Experimental Diabetes Mellitus was provoked by sub-dermal application of Alloxan
(dosage 200ml for 1 kg of body weight) or by sub-dermal application of Streptozotocini (dosage
60 ml/kg).

[0047] During experiments and control probes we used only rats with Alloxan or
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transplanted islet cells and a partial recovery or
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enonst rat es |rrproved‘ag ycem c control and drop in
(AR

Evei} ﬁgfeﬂfi weeks glirrenahinsplgn gl ¢0@mpl(em¢d e i prdewith signs of
secr%t%)@uﬁ%l n %vas J@l‘@tgd 1?1 pﬂﬂgggcg] IT;B o ng Fa[tm re?rtnsessf(i)n of experimental

equi renent microal
Dialfengy/ day) | evel after repeated | CC XT in patl ent Ts.S
ears old, 18 years of 1-type DM duration) Table 2

[00‘1(9@)04 11?“%%?Weﬁﬁiﬁ%fﬁﬁﬁ@€n@ﬁs ibe 5016 pf pratiminanycudivaiigh ef P.1.C. into

v1trd|i>§%j% cﬁgﬂ@s&%@?ﬁgé@pp ﬁ%lg’l\;aggfe ceggﬂllfor{g%]n?%’r\gy xg%%g%n?%efépl . For that
purposg Weapdriorped compretivd andpisodtBilQMf x@hbtrdn8plaRlaBHY 8f cultures of

show decrease in progression of diabetic angi opath
P.LGREpansiass of lamn%slrfeﬁum&améwe@rtaegwéslamﬂnqnmf@omcam@tp@ fetal Island tissue

to ra&%&éﬁhh‘%ﬁﬁal ?E&%&LQR’EC@]EIE‘XI Irtrp SSl 8(19[%(5 F’lét %]%ﬁﬁu g@gg %ﬁect 1S more

expressed hed lon@iastif gl catddef @giplah@fi@rd é)@él(:lﬂflvdt&ﬂui Cnm'éﬁﬁﬂanson with
sel f-control of gé/cem a, and traditional treatnment of
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of D a%@Péﬂ&t@Ptseo th%q}n?nu%glmodu thn%?es%ﬂ%f g:ur A0 nlg%] gltrto%\l/(as egperlmentally

proven to significantly increase the term of survivability in an organism of alien recipient.
[0050] Pancreases of 18 rats-recipients, on whom successful xenotransplantation of cultures
of Pancreas of newborn rabbits had been performed, were subjected to histological exam in 8
weeks after transplantation. For that purpose a fragment of pancreas was fixated in Buena
solution and was drown in paraffin. Slices (5-7 mkm thick) were colored by hematoxilin and
eosin, and also by Aldegid-Fuxin for revealing of B-cells. At the same time, pancreases of 6
control animals who had untreated alloxan-induced Diabetes as well as pancreases of 6 healthy
rats (no Alloxan applied) were closely examined.

[0051] While examining pancreases of healthy intact rats, some 45 — 76% of B-cells, as
expected, were found in ‘Langerhans” islands. Rats with untreated Alloxan-induced Diabetes

had sharply decreased amount of B-cells in Islands — in average 8.3+-1.1%.
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after xenotransplantation, P.I th preserved
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S e i R R e
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were @fvided in 3 groups in reference to duration of the disease: a) 1 to 5 years — 16 people; b)6
to 10 years — 43 people c¢) more than 10 years — 53 patients. All patients had been examined
with the aim to determine character of development of IDDM and establishing presence of
diabetic complications.

[0058] Usually cultures received through the above-described methods out of 50-60
pancreases of 1-2 day newborn rabbits were used for transplantation for one patient. Suspension

was usually delivered into transverse abdominal muscle under local anesthesia. No immune

suppression was used.
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centéioyf thdpttotpuiposmcattar thgserells ofe ipdiea b @ABsphas ifbaXed, ?ﬂrti‘aﬁy on the

g I%aena sQl u}i on and was drown in paraffin. Slices (5-7

rou

hahsRibyliglstructugs dretbsent imapiaRisksuen and eosi n, anﬂ
SO . i d- ' . V. ] f b-cells.. . At the
(0063} o RoRNAEE, e ke Br Csftgli B el B35Sy o ncomer
fromumitsidelt, edthid dasxam-tianglged Di abetes as wel | as
ncreagses of 6 healthy rats (no Alloxan applied) were ‘
[006§f osel yBasedrAmidg .reW@Q{}he\mm@ﬁeﬁamw«mgal pesterchate sewfral basic
| . rats, some 45 - 76%of b-cells, as
conc@%@g&{&éx&@h\/\ggé found in 'Langerhans” islands. Rats
1. wi Shreproioredh €31z hhiex abndrildeaat by 8ied 88 bAade BIG ALY of pancreas,
decreased ampunt of b-cells in Islands - in average
but a3 the same)tigpq, dgsety @i igdracily deads (o hloghef otherasint cedis.
2. F;}ﬁgﬂg%ﬁ% Ql,a! %e%@ﬁez’at\{\%s rg)lceisg Eoﬂvgtjéei%gedil I?aélrggr gﬁtg ?s%t? l};?prl]:)teg mainly on
acconarié@nsyldntatdednpedl. P. 1. C. cultures, their own
Papcreases displayed typical b-cells and its share o
3. anBifg celissqudtyees Rf@‘{chd Wasm pangraasd of meEbom(reohits thromgh the original

el AR LRSI BB o BB R B a very i
insulef-predticing axdmg. t ranspl antation of OK cultures on

devel opnents of experinental diabetes in rats is
ocCl i anRErgonsah es well awipgra-splen@inienpomisplgnefion of islet cells cultures

-cel |l fi N ition to. ) ..
B T N N
cases b O1apR rofnidsion s ladetietads ForG durflidnsf aPIkh& g?(feék&leﬁgﬁ. of

ani nal sreci pients: b) Stinulating effect
5.t rRossprasantation sugarplerreasing effdctisescuoed asivy flrstiamidg of transplanted

f ncreas. of rats-recipients, which )
bt R RO Ry B S oSl et
isletsr ¥ gahtResee XoS raRe&RiMEns] IMhfg ?@Qbhﬂrﬂé'degyeﬁﬂdi?és of measuring

Islands with normal b-cells and bigger share of~t hem

concgnirafighapidexogenquartabbits) ehd pamgratasy inpubmirs tHeHdoodbf &xgleSimental
i.th untreated All oxan-induced D abetes. [0054]

anim tccessf ul experinmental research becanme grounds for

6. PEHk@IdHiY eLdrhiRhGHs of pancreases of experimental rats confirmed the expressed
stimulation of regenerative processes in islets of rats with Streptozotocinal Diabetes Mellitus
after administering them xenotransplantation of islet cells cultures.

It is possible that regeneration of beta-cells happens not only in the margins of localization of

Langerhants islets but also in some structures outside of islet pancreatic tissue.
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transpl antati on of cultures of pancreas of newborn
rabbits to Di abetes-type- 1 patients. CLIN CAL
WO BRARSPANTATI ON OF CULTURES OF P.1.C. PRODUCBECTIUN200F066786
PANCREASES OF NEWBORN RABBI TS. [0055] Total of 112
[0063?]lt | gk SmWnttltin Wlﬁlebelllmsﬁ‘g@(‘i &5 it | defaSwich D?g%@ggﬁl\@c%ﬁqe following
under wel | docunent ed dynam ¢ super Vi Si on.
Exapples] busfit shpplddeet insletssoadribatehevpreser 8nveation antbt déer@®rbe limited
Patlents age at the nonment of transplantation varied
ther¢toom 16 to 53 - average 35 years ol d. [0057] It is
known that severity of nggg&gpﬁ g§ion of secondary
di abetic conplications depends significantly on _
duration of the disease Egﬁaﬁpgypposedly, destructlon

(0063 OWR: fzGsbibiSci Qe JrhGeRat-Gik ific: Sée B Gou &, sed ratsqf Vistar line of
SH fEdhé“ 51'h

aut oi nmune proc Ss approxi nma appen
body emss a2@-260 weamd eséiatd GdonDh sbdftﬁaldi@@ﬁﬁ Bf 1aBeAPMAIRrY experimental
di abetic conpllcatlons mani fest itself usually in
animpls. j el @Gl topelypingte; f&ﬁm@fialtqyéh@ﬂrﬁ‘@&geesmn pitaratianhefnpar@meters of

carb}fﬁﬁfﬁte rr%?zﬁn%ﬁ?rﬁ \% gwé‘éa to%fa}ry qnEX ef%lmen% of W\éﬁraqeng)ggceent males.

groups 1 n rererence uratl on

[0065] 1 horderyealtain-obidztipe fighles mké))ﬁddcﬁn%gnﬁ/cﬁ%e%c Tre4tthent in lab rates
ple c) nore than 10 years - ients
ther‘b‘é{?% @@t@e%a@qﬂ@bﬁf sttt dabictgp tﬂ@llttm aimto deternine
i shin

I
[006%F gr g%%ggsg le aagx O\QasC%r%&fegaEDMw?d%f%%% g? f@gtu%ﬂa? yntrapentoneal

admmwutaub@Sf dEGabI¥ eﬁi téhpsy g&luﬁ&eoml%ﬁ)z%%ﬁ{ hOehRBL AR per 1 ke
out of 50-60 Fancreases of 1-2 day newborn rabbits

of bagyrveeighi e dofab ot ¢ %mglélsa’fﬁf lebﬂﬂﬁefddb effexs opsitepenzbtocin. Later majority
ransver se

of aéﬁ}ggsﬂﬁﬁggpwsc en h%¥lg%g|8 gcsﬁltﬂéglt IrSUNRPIY B (§&cessive blood
gluc@mpm&ﬁsg@r{ex&gsw@ eshdl HeRY], h-El'}efaH@@[t sl'om%’ Biaﬂ&,?)f AGls gain or its

confirming an anti-diabetic effect in islet ce

declipng oA ﬂvaérﬁnaﬂmpmssthmetgémmww refgustartd mnd&igtsof.e. other 22 retained
s the. fact. of covering

nom{a?]gﬁl?g %nof,r]%gnﬁgg gllo&o#gl}ﬁoﬁ? IQUsS ns J@n{fﬁ:@nﬂydl 5By the 4- week term after

indu¢ih@ s ﬂla@@ﬁe@BQ QRimdl§ w@tﬁhﬁ&re's’iﬂbﬁ@l’epardftk%ﬂg% cycemla were. picked over.
transplantation it is alnost unreal te applie

Stabidigy |veisi prdieed o ien &dct dbati dyringt hlemosafat etonth-long observation, the

[th h
con B PR PP e o 0
[0067‘] St THHGR niGA %I}}c%le{(ms@é}ﬁlan%é‘i? n&mneaedﬂaﬁce%ld% Qaél\fflfs explained by

obt ai ned which clearly denonsirates a transpl ant
the fqa]é(pylgge pﬂsquebyuse@euupntsfdeamnsﬂnﬂéd ah ghebini ofletdi®f 16mmol and

that. th |I's ar
N N S R e N,
do n&thﬁfnoﬂﬁlkzh@ﬁ|sb&1ta&bﬁé’ﬁétnﬂ§s‘?&1 B e BRERYs vl KR! &L Sion of a diabetic

t1ssue.
status. At the same time even a very high glycemia (still under 30 mmol/l) lets the majority of

experimental animals with diabetes to survive for long periods (2 and more months), which
allows conducting rather continuous experiments without any serious concerns for an untimely
death of such animals. These assumptions were confirmed by observation over the control (no
treatment) group of diabetic rats. Below are findings on an effect of intra-peritoneal
xenotransplantation  of cultures of islet cells of newborn rabbits on the course of
Streptozotocinal Diabetes in 8 rats with consistent Streptozotocinal Diabetes Mellitus.

[0068] Each of animals-recipients, on the background of Hexenal intra-peritoneal narcosis,
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[0061] Accordingly, presence of epithelial cells in
l'ineal pulp bears evidence to "inconmer from outside",
W0 poovheg3gase - a transplant. [0062] Based on PEEUS2007/066786
results of the scientific-experinmental research, the
wasS 8¥indterb@ ncl n
Streptozotggpé@?St;$ﬁ”ggzg&géﬁg?5gag§%¥%ﬁ%iPﬁdwePP Hmb“Sby
admppystiioa-1cdrdugh plingtgfedh sbddmipahealéhg a bipudiadttet hl&d&ﬁm%
i rectl |nd|rectly | eads to a | oss of other

[""% o1 Belap g e TERSRAE STiRag nase e dileg sptecisench of 8

expérimé@fihioniBsls bARGSS BNt s 1 sl ets happen mainly on
account of recovery of beta-cells pool. 3. Islet cells

TheCaHirﬁéJé’ fereli AHHE R gfoﬁﬂé m&%@%%&‘s of newborn rabbits
hr ough the ari gi nal nethod consist generally of

1" gﬁ%’tpa cel |f§tsd’f1@a‘w@argésfceﬁla¢ e shomatengirasplanttien ok celvdes of

have a ve¢tycehs @1|[b am)uimﬂc@mdwgd mmafétéré/d ty. 4. An
|ntra ngl netlc

nd a-p .
2 %(81?% tr a% SI;EFI)[% an@intyp%rﬁﬁﬁ?m Oéléi(qzngtr@ qptatonof cylggres of islet cells
W th exm@Bﬁwmnnahe$MﬂeppbzmpMp;n i nduced Di abetes

31 Ml: i t u%'ra@r\xq §r 1B é{'e gf)t cied & oy ¢ t (control).
Tab eefn 1atg|n E?; d%:issvfa t lgiiﬂoglt qc)gf?]oﬁ»{reptr(?z%:){::)ec?n ?é)tr;)r(;nd
§

S”bSS% m éB?E%% aﬁaa’égf’ a@EaPOP Y eﬁlﬁ‘é&elé%%gvrqwﬁemwswg)f newborn
rabbgp QV% %planted beta-cells, also by insulin-producing
activities in, to sone deqree, rest ored pool of

Indepest a{ ®elot $4i n i sPrdtrs Weelpancr eases of rats-recipi ents.
Thi s |its coRfekkse@d by find|ngs [of nmpasurisng [ ¢ 7
concersis at LR&S 0fx exogenous (rjabbit's) |and jown rat'és
i nsullin i1sbhe bl ood of experijmentpl animaljs. 6

la¥aWa¥e

Glyc'&'éfxng& AR T LA NS NI B R4S LR T FTFARTE

MMl doenet ative prodesses|in ilsletk of [rats| with

Bodgt 1 ep£e% of b&1 nall |16 dodes | R0 1]i280s| af t ¢25adrRo6i $880 | 1340
Mass,i1gem xenot ranspl antdtion of islet cells culftures. It

is possible that regeneration of beta-cells happens
Tabladt Ofnge bNglybdnidRhGbBSy Rhsd AEAAPARIH 1Nt é(??tﬁg hP@tz% and

Aol e RO ol

lustrated in nore detail with reference to the
| Ese les—buyt +t should be understood that

fGI 1 . U.II’.AI \3
Inde}f he o%@}é T im é)ﬁ{qr AN?Q!(S ot eened to be linmted
t her pt%. EXaPUES EXAMPLE[2 |3 4 5 6 7 8
Stz after | Tx

Stz

Glycemia | 6.4 187 |16.6 {130 |68 |67 |74 [64 |55 |70 (60
mM/]

Body 200 | 180 170 | 180 210 | 230 | 240 | 250 | 270 {290 | 320
Mass, g

Table 5. Change of glycemia and body mass after application of Streptozotocin (Stz) and
subsequent intraperitoneal transplantation (Tx) of islet cells cultures of pancreases of
newborn rabbits in rat #3.

Index Prior | 4 Prior | Weeks
to weeks | to 1 2 3 4 5 6 7 8
Stz after | Tx
Stz
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[0064] At the initial stage of a real

scientific-research work we used rats of Vistar line
w@Roosoe3srass 220- 250 grans recei ved from a spRCI/EHE2007/066786

nursery of |ab animals as experinental animals. In

; I d !
L RAE Bt e

S g
e + o—earrv—eR—exgerinents ture pubescent
Bodoi ed, 2Opocé@}j I h169 b6 o |dPa ?p(bbjzé@t i 229 f 84Q1(t250i 1290
[ Massoducetind antidi abet | reatment iin lab rates tlhere
was desi gned a nodel of a stable diabetes nellitus.
Tab[e0D6 6haiesd abyecinin @i boal Snasesf@ppHkeidn BY StrasbadsGh (99) and
subtjudnt agtdpeii@hedl MlahgRBTATRANTR) oA MR AL BE ?Jncreases of

newB6ini ruBkItsan @a¢#aenpor e sol ution of Streptozotoc
total dose of 80 rrg per 1kg of body wei ght. Total of

art nf ot r anf n-;nf nr\l [

IndeLU ar I#rﬂj}‘ 4VVUI € P lln' p]l.éls o—effect—of ST CpPtOL0t R-

at er OV devel oped characteristic

si gng '9f divsks [ © stlabus: |2hi rist, pdlydria [Excédsi Ve

bl 0og ngﬁ uqg @E‘é‘) B8l yf agi a|(exclessi Ve fdod ihtake),

hair [fall ¥z s| owi ng of body |mass|gain or |ts

Glyaechijtdd Atl9t7hat 21.2n @(:preag@d nypenal Vcesn poyas oo |83

mMriegi §tered in 58 ratis .e. ot her P2 regtai ned normal
ot e |g

Bodgl yce 0 ong nof 5
Masgrbsl ()%f@l (ZrlnGI v} ﬁg{/ {1900 \%Ttle% %gbr 260 4 n%lltpci 3600f350

UI d.Ubl (S L at IIClI S—WWh L || ore—'St uu vv

rgl ycem a were picked over. Stabil | ty was

Tab]& ?8%& Oéﬁlyeﬁélafaaétboﬂhmas&ﬁm applidatios of Strepseriotedinéfyz) and
SUbsé‘HiSF@F ipdrapesionqah warsphioeion 4Tk of ikt delle odusegalpadidaseebf
newbeyn|rgwats in akS5.16 nmmol /1. [0067] Choice of initial

gl ycemi a of such range is not on a chance basis as it
Indeks exptiai Ngd byl phg [ELQW ng. As pr eV| ous experl MENTS

denmongt ra in.gl yycem aj gf —ieyet nm arrd

iy Aceke [to 3 & t%an P %e <§ 8

5256
_Qn

hi ghe as_reg ergd in not l|ess in 4

afte g%\de éft%ft eﬁxng St r ept ozotjoci ng such rats|do not

derphstra pont ;mpmlc remissio the |f uture as
Glycgang |49 a| 1&9er|siich [dP- % Hi2Batlkd stia’i?u§5.0At15t;213163rrel4.6
mMA | pe| even| a verly high glygcenia (stjl!l dinder| 30 fmol /|1)

Body et s| 20@ Mb§r i [t y700f| 188 pef po®Nab lamiomhbsowWidA | 280 | 300
Masgligabet es o surlvive for |png periods (2 and norg
nont hs), which alTows conducti ng rather continuous

Tabl@ép%ﬂﬁg]gﬁ ly%etnh?ld}ld gﬁé’y aesrsla?§ lgczorngssﬁgf?ﬁquBW§"\/\§§Vé and
subsgtich i nepoer J gbtgwmasﬂn " Gl istel celingligres al gancreases of
newtiolrrégib WY AGFSUp of diabetic rats. Bel ow are findings
on-apn effect of intra-peritoneal xenotransplantation
Indeof cuPtione$ of |iBsloef Wedkss of newborn rabbits on the
cour s® of | skekepttozot qci nal2 Di abetgsg in| § rdts WHh [g
consj stzent af&k r eptx0z ot oci nal Di abet|jes Mgl li tjus. [
Each| of angpal g-reci pi ent on theg backgrouynd of

S!
= 7 =S 1WaS th-ri-ste
ﬁﬁi?ﬁ%eogg In%%% (38!9l >Ifg;2 cle rli‘gjzlfgbi:an@r egé 8 nz o i
Body abbts 540 P210 | 210 200 [ 240 | 240 260 | 290 | 320 |350 | 360
Mass, g

Table 9. Change of glycemia and body mass after application of Streptozotocin (Stz) and
subsequent intraperitoneal transplantation (Tx) of islet cells cultures of pancreases of
newborn rabbits in rat #7.

Llndex I Prior | 4 I Prior l Weeks j
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adm nistration it through puncture in abdom nal wal l
by a big dianeter needle. [0069] Bel ow are findings

WO e@anezhi4e®) change in severity of diabetic statRSI/UR2007/066786
each of 8 experinental animals of this group. The

ani melig Wen&eHi Vigfdedl i n 3 [groups of 48 rlaf s ggch.] /ISt g
group:g8 raks, WM gh hypergliycenia, to V\,hom

xenotransplsqnt ation pf culitures of |is ells ifn
n s

r-l-o

<
=4

ahdam-nal SN 8 vy Aadm i ot Alrad: 2 r~| o a
ST oo, —1zZzha ct

fu—

Cc
GIyGEmiR (i her diybem | bi-thor koot 1 khdpl @t af bdn |oF1 | 64

mMdylt yres of islet cells was adninistered into_spleen
Bodgul p;| 290d |gBBup] 180 r pt 8D wi| 2RO hykr gR¢e qrAse, | DD |\R&0e| 300
Masapg gqubj ected tp any| treatinent| (control|). Tabl e |3.

Change of glycem a and body mass after application of

Tab Rt 102 PERARE ¢ by cémfaZahd By psszﬁﬂalﬂ% lidafibd 8P &in (Stz) and
subgegl‘?e,r}ﬁ tgfﬁg‘?ttofgep tx&g%han?zfn Ofclg ﬁ;ﬁftﬁﬁ?g %}ip%z%;reases oft

Fh T ab s iR ra
new Iglnrﬁ@b f'0 eft)%Em a and body mass after application of

Streptozotocin (St 7\ and cuhcpmmnt Lnt ranprl t oneal

Indexr and Jiront 4t i on| Py | Weekssl et cells cultures of
pancrléases vakknewbornl rabbi2ts ih rat #2.5 Tabbe %.7 8
Changetof |gftycenra and body ness atter [appl| catijon of
Streptozotiggin (Stz)| and subsequem intraperitoneal

S Nt ahigon ) i 31QL 5 TGar £
Ii;d%e;nggr?ageg. l(;)11‘00n ! 6 npr':lbblltg'S? Fﬁ;j?atﬁg lééecé?hgc 1§284 209

20N 1 1

Bodyi"\r 1 288y ‘1590 1§Bf1(13b90160§9§0742r?i96 3%"215@ 5%&*9“ @8029%90

Masgpgs | g Table 6l Change of gl yiceni body mass

after application of Streptozotocin (Stz) and

subsequent I ntraperitoneBXAMRIIBPI antati on (Tx) of

% cells cultures of pancreases of newborn rabbits
oo ©

r alélghfz@ REOY D SiabIEEHﬁ@@Z%?CIQQI%@?ﬁteé Melbitus siye swisted to intra-
spleﬁ‘étL eﬁerﬁ%ﬂgllﬁp%'idtﬁﬂ oPfs1ePLLIRRLAGRE OF 1f §[’a%1)0n FCCILI uresfof 1slet cells of

sequent "I ntraperitoneal trans
pandredset ofCI&Iv\Hﬁ)rrCtbelﬂst‘ @3as afndpasad bﬁaﬁeebacﬁgronﬁ&\lbf)]’{ﬁxdhabbarb@sm After
in rat #5. Table 8. Change of ycem a and body mass
openjpg of a3 Adpmisal d??llo?ndsb?’éﬁj%fo@é’@i“rﬂntosﬁfkPP%Fﬁ@IVC wound, a cellular

suspension was introduced directly into the organ’s pulp through the syringe of 1.2 mm in
diameter. Place of injection was pressed with gauze tampon, by doing such slowing the
parenchymal bleeding and sealing it by drops of special medical glue. Abdominal wall wound
was stitched up layer by layer. Below are general results of such transplantations, exactly
dynamics of indexes of glycemia and body mass of animals-recipients.

Table 11. Change of glycemia and body mass after application of Streptozotocin (Stz) and
subsequent intra-splenetic transplantation (Tx) of islet cells cultures of pancreases of
newborn rabbits in rat #17.

Index Prior | 4 Prior | Weeks
to weeks | to 1 2 3 4 5 6 7 8
Stz | after | Tx
Stz

Glycemia | 5.3 16.7 17.1 | 168 (122102100 11.2({99 |81 |6.6
mM/I

Body 220 | 200 200 | 190 | 200 |240 | 250 {280 | 320 |340 | 360
Mass, g
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subsequent intraperitoneal transplantation (Tx) of
islet cells cultures of pancreases of newborn rabbits

WO poorae1486. Tabl e 9. Change of glycem a and boRYI/B8287/066786
after application of Streptozotocin (Stz) and

Tab&ﬂEg e@%ﬂfe bﬂng@ﬂﬂﬁ hh®DEA mﬁsrs%ﬁ@Pi;ﬁ)‘HEﬁﬁdnCHT SﬁfE}S?onlfocm (Stz) and
S

cema and body mass after application of

St-re to—lct nr\l o) S'l- —1\ gprl cuhcnqunnt i ntr apem tgnea|
Indgx, ansp‘Tréﬂﬁtﬂu on F’P% HMeekel ot cells cultures of

pancrid@ses WwickpeWbor nlrabhizs | & rad #8.5 EXARPLE 72 | 8
[ 007(]StEi ghftef 8) Tkat 5 with stable $treptozotocinal
D abetes NHikitus were subjected to intrasplenetjic

Glyxamat|reasnlarng at bon pigksilak celd 6 | gW W eS[s7 |70 [ 102
mMAdm ni stration of cultureg of |slet cellls of

B0 araing 0P reAeRal Hor &?. S| J { @70 it h”bf| AR | 360

Masgs, &, i-nalwall and bringing spleén inNto ah operative

wound, a cel |l ul ar suspenS|on mas i ntroduced dlrectly
Tablentt3o Ch@g@méalvcgnpmnp bty ougthaftenepslycaiiog ef $ieptodtenin (S1z) and
subsgtijame iréra-spRingde trafisplan 2iohi(0X) ofdsleqredls selthrvd éfpagerddRs of
newbarmpabbitsky ral@iitng such sl owi ng the parenchymal bl eedi ng

and sealing it by drops of special nmedi cal gl ue.

IndeA0doigial Tval NFHQIG W%% Ssutcneo up tayer 'Uy tayer-

Bel ow. ar e rgens oS af—s r-anspl-an HASS
exact lgﬁ ? Edexe ofL% ~8ni g “and %od) "mas|s®
of ani e | 3 énts. Tabl e /1. Change of plycem a

and hody m@$& arter applicgation of | Stregptozptocin

Glygestiz)| Sahd |2uPseqedt | 1'h6 r a-14@l [eltes | ¢1.r|ansp| ant atidon| 7.4
mM(ITx) {of islet cells cultunes af papcregses pf newborn

Body abbiltysoi nopat #iip Tapdee 1200 Ghapde29d [P79CERRR |[3RE | 350
Mas8Qdy |mass |af ter | applfication of Strapt ozot ocj n (‘Stz)
~f

and ubsequent—Ttntra- bpl enetic transptantatton—{Tx)—of
Iet eIIs cul tures pancr eases of newborn rabbit
Tableds” O gy B hipinila 230 PenbAGe 6 Gry Canpho iR PR and
sub Sﬁﬁ‘ieé‘F ”‘é‘iﬂpﬁpﬂeélé?? B?PSBJ‘E‘“@{“P@#J ’@qut]%?}l Cﬁ”% gtluyesgfpancreases of
newbipgakpiient rat #2P.a- spl enetic transpl antation (Tx) of
islet cells cultures of pancreases of newborn rabbits

Indekn ratPrisl94 Tab| Pridd. webiange of gl ycem a and body nass
af t en t@ppli eakd p@d of| Strepbozdtpct hy (Stz)  ang 7 3
subsegyent kptrarsplieneti ¢ trgnspl pntatli on |( Tx) { of
islet cell gtcul t ures| of pancregases| of

Glycemia | 6.7 |245 |269 |142 [128|13.0(88 |84 [90 |74 |98
mM/]

Body 210 | 170 170 1 180 180 | 200 | 220 {240 | 270 | 290 | 330
Mass, g

Table 15. Change of glycemia and body mass after application of Streptozotocin (Stz) and
subsequent intra-splenetic transplantation (Tx) of islet cells cultures of pancreases of
newborn rabbits in rat #21.

Index Prior | 4 Prior | Weeks
to weeks | to 1 2 3 4 5 6 7 8
Stz after | Tx
Stz
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newborn rabbits in rat #20. Table 15. Change of
gl ycem a and body nmass after application of

w@eeepeeaot ocin (Stz) and subsequent intra-splBCEUB07/066786
transplantation (Tx) of islet cells cultures of

Glygsanarenges 0fo newhor p 5 3bHiftssy | 1y ot 35821 sTAPl 81670 15.5
mM(/}hange of |glycem a apd body mass after appl catijon of

tTEe ot m ) Julyse 1t —spLengt]
Bo rans %%ant gﬁoon ﬁg() g?bjislu@p cz(Fq< 22 t%loes‘lzg(? 240 | 270
_Nl_aséa%crease of—newbornh rabhits In rat Table 117
Change of glycem a and body nass after appl i cation of
Tabkt ke pCbangesd ighyceBiazandaedy subs aftprepplidation af Stpépomtown (Stz) and
subserjaeTs phteas pddrieon tr@iTsp)antdtiongT'e} ofdelel @ lis ubiltwreest wincreases of
newpamotibsisds raf#2newborn rabbits in rat #23. Table 18.
Change of glycem a and body mass after application of

Indext T EQTRFPYOCT N [Fgg mgksauosequent IMtTa-sprenetic
trans%antaugn F Yu rStet % s—cuhtures—of 3
pancresasec ag he rn rabtlzts raf1 #22 ThBse |dat a
ver e |I°4f er| 3Ghf F‘red by observati ons over the cantro|
(di akptpq Wt hopt treatnent) grouplof diabefic

Glyeemig |EXAVPIBE.B [ 0831) 2428 driSrbal 22.Wwed @.0di Mideds.i ntl6.73 15.8
mMgroups of |8 rats each: First group|- 8 ratsjwtHh

BodRyper|apcenize stby@ct esb t o pggniotgoanspd dnbat | 95 9Hs0 | 270
MassS4 et| cellls culture through in raperi t gneal

admni stratiomn. Second—group = 8 Tats wth

i ?b%/e% F&%‘{yg?“r‘ﬁ@%n@ﬁ? G HEF 4D selepef Sueptozotocin (St2) and

SubsgAWANG ke SPIGNSHC tranipiatabion i hx L ot gel oeils cyiures of pancreases of
newhomdpbftitpdemit#23whi ch were not treated at all
(control). Geater nunber of such aninmals expl ai ned by

Indear 0j edtriodrn 4of t heiior po&skdl e death in the course of an
exper/itgent .wdeROV Below ifs data abgut [an ef§ecty ;o0f [g
intrapgyi t%ﬁglal ¥gnot ranspl antjatiop of |islef cells
cultyre off g 3rn riabbits on {the courge of

Stref ’\H’\ nnnnn nt aclin O ¢ At ‘Aﬂfh F

Gly C§FP%“53§ 35: CRARE A I T 780074 Eadh)

A
m el
mM/ | o4 pient on! t he background of Hexenal

WY AP

Body nt r 39401 f{ 3heal | A} clo290s. |\RA8 i 320r has&ed70 | 370 | 400 | 410
Masg,Qf, 000- 800, 000| of ijsl et pancrleas ¢ellg of newborn

rabbits through puncture of peritoneum and rel ease

TableN80 @RARELI Blyc&AMIdhY bol PREA arBELOW IS bf SFHRGS tz) and
subsé?‘%e‘?ﬁ ﬁﬁfa fEn?Fy ﬁgﬁ’sﬁfaﬂa\ﬁogf'{ﬁ cﬁfqgét c% lsc‘ Lt utlrlﬁ Af'fé ﬁﬁ?r% seg of
new LAt rou I
rep ozort] oc:| naI di abet es that vvere adm ni st ered
alt har

Index | Prior | 4 Prior | Weeks

to weeks | to 1 2 3 4 5 6 7 3

Stz | after | Tx

Stz

Glycemia | 64 |21.0 |226 |17.1 158 142{21.8]18.6|17.819.1|19.7
mM/]

Body 250 | 230 220 | 210 | 200 | 220 | 230 | 240 | 270 | 280 | 360
Mass, g

These data were later confirmed by observations over the control (diabetes without

treatment) group of diabetic rats.

19



intraperitoneal or intra-splenic transplantation of

islet cells cultures of newborn rabbits, rats with the
waa00e/138%®eri ty of diabetic status that were noPCT/US2007/066786

subjected to any treatnment (control), level of

gl ycem a remai ned st abl eERiAghPIdEIBI ng t he whol e term of
[00Z1li S 2XR@EialREre difidad b 1308toup0o0 @ark Bhchf G ?du;p — 8 rats with

died, but in a control group, on the background of a
hypeselyesraiadivilseteddo seaetumsplaninfiombs istit eel]s Miucmtmméntraperitoneal

nimpls of t rou 007 Bel o
admfhisiatings BRSPSt roertr "Gy LRTTALFED M Do stbiccted to
xen@fﬁa?@plhﬁ‘taﬁ@ﬁ s{hwugn MihispRhQt adRaliimBharndiabeufs- 10 rats with
mel l'itus. Table 19. Change of glycenm a and body nass
hypggkyetrmapp\thudawemn@f tr@ttfrdeptt ol deanioh. i Praater r#@nha:otof such animals
Fubh cted to tr % on ontrol)f Tabl e.
expieghah & PEIeqi Ry L e B Bl i 8 SRl 2 AR RHH ng
[0073Y T ePBOBAL QGath dbduf & effdQ of %tr%@ﬁﬂoﬁ@zﬁ %@n&t?ansplantatlon of islet cells
transpl ant ati on: Body Mass, 170 160 160 150
cultarsOf 18@bore rabbits opxid emirdeats @Imeptoi'abtlﬁamabe@halm@eatsnvuh expressed

d ycem d body mass after adm nistering
S“e§P¥@@F@aHfg@¥%”PéhPﬁt # 11 not subjected to
[0013‘] ansﬂé&@h%élor}e& i@ﬂlt 619 é\grgur%?of }@@rﬁgﬁntﬂagerﬁoﬁ/e%ﬁﬁﬂr&ms was
nd body mass atf t r adm ni stering Streptozotocin
1ntr0dﬂt:ed#1(20 002-36U0PE ot Bkt tpantreansibls afitatvbom rablaint thedugh puncture of
Tabl e 2%. Change in dycenma and body mass after
peritgai h 2 Eieaeg ity ARMBEB Gt to rat #13 not subjected
tr I (
[007té?yc e%ag@ aaﬁ%ﬁlgd ggsrbn agtgﬁté?)?ge %f sgge%]l gfﬁ%?eﬁggﬁgﬁ i Bach of the 8 rats of

this Stouppt Oabitcocitnwith stale #&éptﬁﬂttocsnmj degtiead th@ were admlmstered either
transpl antation (control) Table 25. Change_ in dyce

intrapgytopeRlyr HYRSPiGFansplan iR <éfr*$lﬁg61§t Cr“@b’teé 9%@6&90?{1 rtabblts rats with
& t

G S el S e L i

glycainizeremathed Btadbleehipin quiig dp wdintd eah bf this ¢xperifdae. Ntaddition, no one

subj ected to transplantatlon (control) Table 27

rat- reﬂawgted% bigf ipcepniEOlaRer b 88 herpaskeraundet asenerqridheie plagys 2 animals
S t ubj ected to
died %gﬁgp %%%gg{ggkfggg%}<ﬁﬁh§§ Pé 28. Change in G ycem a

[00730d bBelywiragstiadih@r orpaitdrmisis fi ghgredid RREIOZAQL BRIYNMAS in rats with

rat #26 not subjected to transplantation (control)
untreayed\ gxperimental diabetes mellitus.

tr%zglal)f/:m ngacs)’rétrol), level of

Table 19. Change of glycemia and body mass after application of Streptozotocin in rat #9
not subjected to transplantation (control).

Index Prior | 4 weeks Weeks

to Stz | after Stz | 1 2 3 4 5 6 7 8
Glycemia 6.4 25.8 2391234 12661247|23.3({244|226|24.3
mM/1
Body Mass, g | 250 230 210 [ 200 {200 | 180 [ 170 | 170 | 180 | 180

Table 20. Change of glycemia and body mass after administering Streptozotocin in rat #10
not subjected to transplantation:

Index Prior | 4 weeks Weeks

to Stz | after Stz 1 2 3 4 5 6 7 8
Glycemia 7.1 28.7 279 (>33 1299284 >33 |31.2]|el*
mM/1
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CULTURES OF | SLET CELLS [0076] Cultures of islet cells
wer e obtained in accordance of our designed techni que
WO c@miipser eases of 1-2 day newborn rabbits. PRCT/E82007/066786
transplantation, a culture containing approxi mately
v N . U 1 — +—} I. b |: 4. |
IBOdﬁgu&)ﬁ%ﬁ% é%?)mp 3%‘?? .aog[.%gill u.JeLf?gg lclbg“l;sjllgbgm | |
pir'eV|10szse ay added growt h medi um enbryoni c serum and

n Il - ' ic.test-tubes, each. of
T SO A RS BT S SR v
Fetoved® WP R ORdFPUY) speci al  cel | ul ar scraper
(firm Corning-Costar) _The floating fraction was
Indegepar at pBri®y |cbheekst ugMegkof cul ture broth that
cover ed| toh¥z hotfter 8tdhof t om|Bher|e3 t he4at t|@cheds f r agt i ong
Glyceasa | ocp6.e¢d. |Fi6wl vol 2are | 0B 4cledd 61l as 75uspehsi oM 255 | 237
mMgorresppnded to the nunber of [xenotrangpl antati on
BoaPRREET BT SO S [ o 1 5o S0, 7RG 5 L 15 iso
O suspertsTon—snoura—contatn—apptroxtiratrery tuo,vou
T bli %ﬁ cells eneral |y beta-cells). EXAMPLE 5 )
ablp @&y frhques iR AOdE spass allen AdHRISIGENE SjreRip7aspcingo rat #12
not sybiegted s Epgsprangiopdeptitiedul i n Akt rapi d HM that was
adm nistered twice a day: 9:00 and 19:00. Dose was
Indesel ect edPrioxdi [\ deelds| y|. Weekd eri a of successful ness of
appl i ed torssul i@t Ber apy was ddcyeafiyngfaf (¢ [7  [g
Glvd rollycgm g up [t IPYge]l i T AIVPL B
ml\y,[,?\%ﬁ/laew STER NG TSLET dELLS RULTURES ??6"%}%?@%% 4 | B
; P avrli thr a1y iniectio

mnali Al it arntiand Wiy 1 oan
Body . & 1420 o 2902 nmt dr 21000 AK 1900 S0 001 200a1 210 | 210

T C— O T

wi t hout anesthesia. To avoid injuries to internal
TablgPakbargedn (dycealia and bedyrmess affer atminateringSnegtouqpstidao rat #13
not sdbjeried bytradsptanasisn (¢amgroBnt i - di spl acenent of abdomi nal

organs and formation of free space. After puncture of

Indeper i t onepy,t Ne &l Ul[afLfansplant was injected Into
this frigg ¢Pace. §0079C fé' tyzope gltill rS—neeged—for

ot v oar ar Alhel o

|
G e S e 238 T ot oy L ﬁégéé‘a“aﬁ&aﬁe
te

mM/gs\-‘w_ ore Hexenal sdlutipn bgsed on ratio |of 50-60 {ny

BodyhMassi gld?20f bhdd9 wei git30 T22ths @lAnt 200 099 ntiB0s bl ¥en 200
pul p was perforned as follows: nedian incision along

TablabtloGhagk inBilycenlid Ael BRBNELs aReoMNNAlsteFiaY iSt¥ptoNb&R Mo rat #14

not sWEiScteld ajwargyﬁandaﬂg@ggaemgper ation wound surrounding it
by sterile w pes. [ lul"ar suspension

Index Prior | 4 weeks Weeks

to Stz | after Stz | 1 2 3 4 5 6 7 3
Glycemia 4.9 26.6 2451256 27.7123.6(259{25.0|27.2128.8
mM/]
Body Mass, g | 200 200 210 1200 {180 | 170 | 180 {170 | 160 | 160

Table 25. Change in Glycemia and body mass after administering Streptozotocin to rat #15
not subjected to transplantation (control)

Index Prior |4 weeks | Weeks

to Stz | after Stz | 1 2 3 4 5 6 7 8
Glycemia 6.9 194 1951196 (20.0|18.7|18.7|19.7119.7 | 20.3
mM/]
Body Mass, g | 200 220 210 {1200 [ 210 {210 210 | 220 | 220 {230
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coll ected the day before was drawn into syringe (2mn

vol unme) and through injection needle (0.5 nm di aneter)
wa@esrneeser ed i nto spleen pul p and i nto subcapBCil/E82007/066786

zone. T o avoid bleeding the injection mark was cl osed

ESE%%% ggg% @i:ﬁrg_éle(ﬁ E@Nﬁgﬁ%{gﬁl E@W%Stﬁptozgtocm to rat #16

ose was erm ne experi nent al ani mal s usi ng

Shrart—-Scan—2-3-times—a week. Seruminsulin
\.J U\JUIIb T ot

Indefns det =EE1%rd f‘l’i‘feélﬁfg Wﬁ?ﬂ‘?’nnemyrm met hod, using sets
for rabpiad (hefdizilnlsul ij? and Tustém nede $6ts (flor |8
speci fi cSaetection df rat| i nsylin. |EXANPLE 8

Glyddhisd OLOGb CAL | RESEARCH S D(8%]6 Har7.61 udyi [ 9y pawi|os 0f 24.1
mMmor phol pgi cal alterdgtiong happening injislets under

Body MdsUENEE3@T | Y35 T 0UY F1¥PeS,@f [11oBa] B56| o 180 1180, 180

expel rental drabetes ettt tus; patictreases artrats
at t ecified times during. the experinment
Tanlig. Fhaietn hCRRaens DO e ieh AR TR, SURpiGgolotin 10 rat #25

rwt%@Eﬁ“ﬁﬁ%“ﬁ?%ﬂ%ﬁ%ﬁmdﬁmﬁﬁﬂbcedures (washi ng of f
fixative, dehydration, etc.) fragnents of pancreatic

Indeki ssue Werier sedlvedks nt|{oVpeksaf fi n. Then, made by
M crot oh® Stk Cl es&k C [sect | ons [(35- 7| rkm §hicky) weje Tg

GlyRaipxed and C ?‘7’690 0Y ﬁeﬁ%é’ﬁe PRA L] *9?]9. &S et

mMAS by al dehyde uchS|ne, b purpose of “i|solati on

1l o faYaYoXol| at Ak Py of At A n'F
IS vUoOZ] T WA (2.9 v

BodgMass.eo| 710 ; zzéi. oot d20hn mml 150 5189 ldi abktic

g
([
Q

rats, during speC|f|ed tinmes after transpl ant ati on,
Tablg@&d Célﬁﬁgfallnﬁl}’@fmlle @né badimasssafter adymmisterjngidirepnzotocin to rat #26
not sutigtgied go framplankeion¢bemmwl)of t he operati on and sone

external signs, could, supposedly contain transplant,

IndeXer € epsefried apgeagnecuﬁ@é%y fixated in the Buena
m xturegg, In sug§§§§{ ‘qs—defcrlgeu qpuv 5. pc%auuuy 2

secti Jg% wer-e El pat-edtand L~ 4

Glycfrﬁ‘h het 2-CEXAMPL] RESEA?{%E! RE: %9 '(%%A@r%m@ﬁ 9 B 17.7

mM/N T RE [0083] Islet Cells lcultireslobtalnedl|for

BOd%ubseq@@%t traﬁ@@lantatﬂéﬂ cHf pRPd X760 | PRD ad8ept28d | 300
Mas§,gnct | onal crijteria. As$ such, studyilng upder |i nverted

m croscope denonstrated EXAMHENE 4 he 2- week _
cultivation termthe culture attained did not contain

cell's of exocrine(ﬂﬂéQQBESﬁﬂbﬁﬂéﬂéﬁngﬁat bal | ast
Il I t ent 8in : .

10076 el TITRENELPaBRERY M SR pus destenscgpniaue from
pancte@b@t o eld fapfe@botd $abbas. Ot F@n sRhaRhidblafAtiiod Nh Scult@fe@eontaining

and previ ous experience of
approximately 200,000-300,000 beta-cells was used. Immediately before transplantation,
culture was cleansed from previously added growth medium embryonic serum and collected it
into sterile plastic test-tubes, each of 5 ml of volume. The attached fraction of a culture was
removed with the help of special cellular scraper (firm Corning-Costar). The floating fraction
was separated by centrifuging of culture broth that covered the bottle bottom where the attached
fraction was located. Final volume of cellular suspension corresponded to the number of

xenotransplantation operations scheduled for the day, and each milliliter of suspension should

contain approximately 100,000 islet cells (generally beta-cells).
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transplantation treatnent of experinental diabetes

mel litus, assured us that there was no need for
wa@eawrneeseri ng any type of i nmunosuppressi on. BORUSD7/066786

tests of insulin content in cultural broth

denonstrated that existipg gel I's have high

i nsul i n- produci ng act|V|ty ?ﬁh%?e 29). Tabl e 29.

I ndexes of basal and f ﬂg [ /1 glucose)

| t niﬁml)T/. m) in.isl
TR S e A .
adminadadred SWKE)%NE’jL.@ 00 AESI0% @Osla WLid}écTétE%FYdlﬁQQS‘ltrltena of

As it was stated in previous works, selection of
successfidpash gEanmhis@ Mswinqtheseny was decrepsag almpergitcsmiv fohup to 10 mmol/}
and l%m?erl mental |y i nduced Streptozotocin induced di abetes
[MTitus is a difficult, lengthy (sonetines
practically endl ess) andxsgmateful work.
Insulin-resistance often revealed in that. However, in
maj ority of ADNM]&JISTERMGQSEETGEEISGUEWUR@S out of 8)

[0078F S UCIREA Sk pBYsi SPRRSinRE el 'bg\%‘}érg%@ lfge J@ét ?[(gg of big diameter,

| ower hypergl ycema up to | ss t
punatyrolg/abdemihat wakmithtati ane sk éfmqyenisnajummoofnemmbangmmﬂ vessels
¢ of car boh¥ a ge&abol [ sgw during the 8-week period
of a 1t 24 a13%3S HH5H aPHeC dekhyduatiansuang atiidispiasemgpiof whdqminal organs
and lshcel |
e P B R 2 bR ol b Purdy R ks injcrca
into mlih«:ﬂ@lacme succeeded in lowering |level of glycema in
&%O 13 and 14, |ack of adequate reaction in
10075 p STEY CBEIHPR Gui e OIS A AUBERSBHOR nisUfor marcosis by

mear(slwb‘? 1r¥tch &ftoRlal grpéétﬁn Q\eerusg@fﬁ)epgljeﬁ ek %m;?clré: Hgf(etlﬂ%l stgngtrLloﬁ\ﬂSs%d on ratio

t enden y to n I zat1on glycema an
of 5(po@senpe 1 kg bhbsdy anighal sTraifisphdnghionndiovipti¢al pulp was performed as
i nsul in-resistance; and possibility for significant
follops gpRdiaRinHoR plopgAbdunien! Wt fiae aBengd @PGOIB@ah?ﬁVIWeI%PleeH was

draw‘fflI dut 1Hl% l'ﬂ@ro%el%ﬁoﬁ h%unﬁf%lﬁrogﬁﬁlﬂgr ou% %ﬁ&g O fe‘ér a(tlélR]lar suspension

i nsulin al rats fromt
colleried trerdag befoc:‘n Wiilsyhewg inte eyringe C2rab@liinge) e[ﬁti&lhrah g i@yeetion needle (0.5
MPLE 11 RESULTS XENOTRANSPLANTATI ON OF CULTURES
F@L@#"@EEE@ [[OSBIFCERYP @84 o abeppsylagpens & efvoadbleeding the

aneCHBn §@dad§rtxﬁéd1 gje I\gikltéur es of islet cells was

note I'n cases |nJec ion of transplant into
perltoneum (2nd group ofE>exM@lLiEental rats), and in
its introduction into spleen pulp (3rd group). Effect
i s seen i LARORAIEIRY EXAMINATIQN/INVESESHAGTOBN Of

[0086)f ab&tapllasf Blodd Gitds@lvaddternBxRs BesfdiHaRAI®hidMls ﬁ’sfmg Glucometr
| evel of hyperglycem a. As data presented in tab

Sma1§ R6s 2-3dHBesat week. &er@@pnmlmonasaiet@kgddémugh |11|nntulneenzyme method,
ot h dm ni.ster
s B 5Pt g P s TR STh P rtinp et
ot her. These EXAMPLE 8

HISTOLOGICAL RESEARCH
[0081] For studying dynamics of morphological alterations happening in islets under

influence of various types of treatment of experimental diabetes mellitus, pancreases of animals
killed at the specified times during the experiment was fixated in freshly-made Buena mixture.
After specific histological procedures (washing off fixative, dehydration, etc.) fragments of
pancreatic tissue were sealed into paraffin. Then, made by microtome microscopic sections (5-7

mkm thick) were dewaxed and colored by hematoxilin and eosin as well as by aldehyde-
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di fferences conprise as in termof manifest of
sugar-lowering effect, its severity, and inits
w@ergiizehce (stability). Table 31. Changes of PQI/ysmai/e66786
inrats wth experinmental diabetes nellitus after
r [ tion of cultures of
fucﬂs@%eiﬁpg{glﬁupﬁb?ghgﬁgfr&ghﬁ %fllﬁﬁlfj %Ql%% Changes of glycem a
[0082h r af@ detdctiop dite 8 healcels abat@snte®idibd tsfjl%e@fpb@f of diabetic rats,
i ntraperitoneal xenotranspl ant at| on of cultures of
duripg pRECITicd) raes( @iy Ughglasyatione dend; anirsals Teeess 38d itcHeaggeats, which,
tal di abet
judgig oW P of el SO TR MebieRy i pposgply comain
trangpldrit Umese efseitsd eatndClﬁidléS:he(ta@Cfl)@fe@l'iﬂ)tfl@gagﬂa M@, In succession as
anal yzing the obtained results of neasuring glycem a
descrife¢ éli%vevwatffrf 18P tonfratsEeprepdred anceolprst [in spesifiod mdringh
an intraperitoneal xenot ranlsvf)l antation of cultures of
islet cells was perfor md#XAMPLE9possibl e to nade a
concl USRESEARCECRESVLITY: EMAIReSSEER At dhRbel itaes f ect

[0083D Akl 41K cﬂ?lftur@sﬂéﬂirﬁhﬁj‘ %Pﬁfb@éq%@ﬁﬁran%?&%ﬁion?ﬁnf%ﬂﬁ& to the accepted

rats #2, 4, 6, and 7 had remssion I Sease
functiamdl cgsTiedAs mudt, attudyung ahilannodrtcdl roieehssoigaden@ins@at @ tim by the 2-
nost. nor,ma evel, [0089] Rats # 1 and 3
Wee‘a%‘h‘ﬁﬁfgtoflé?fé’a“}‘?&ﬂﬂt% jtiging §|1%0td‘@e‘ia§a%€é15|0ﬁ CHIGEE msale of pancreas

that L8NG ceRbnOdARNSE AL 1BLd - _

a o chses Y3 ml;y iy ayg tnglq Clg@hgtlél?kr gr{y eﬁ%é %gllr% SS1n1t1at0rs of

rejection oy peefl gedle rafier §t atustrangplhntatien. NOHB da, tdhdtprédbustedperience of
t he | ast weeks of observatl on reveal ed a

transpga[qaaélge egimegt mwﬁrlg‘emﬁ} %@p%gssqn? lityselagsnred us that there was no need
| #
for amﬁfﬁﬁfggr:n?/ér:]%m ot %fgg@?ﬂdngls%gégr%gotﬁl yg%# Iéétgn n%ul# cor}tenr% in cultural
brothsdeaMrs[ramﬂl ittcln e iaid g ieacalschavel ﬁfg(hanﬁfhnaprf)@lhdm%' £t@ity (Table 29).
IS

2 transpl antati ons of cultures of et cell
Tablg §| e)@%aﬁgelgasglf agﬂyétgml latedn (35mmolf) tghucose) 1nsulm secretion

(con@éﬁ%ﬁ(')mEUﬁIIT/EHI?RqEIQISceH?Ll:I utnl:J roﬂrlé Sl'fr miacrmcr elzseo g%wgom rabbits:

xenot ranspl antati on of cu

Sampledt ) Tabl e 35. ClBasges of gI ycem a | nsﬁﬁtjﬁlté& th
experinmental diabetes nellitus after jntra- spl enetic

PaVaVWa W " onl

xenot ranspl ant ati 9966” cultures of 15 %:;)OCEI s \6[ d
gr oup) - C()n[l e %Hgﬁuj After—xenots

; Af
& A¢$I antat+on—oi
~nl N Frto—ou of Ao 0 avnrnccor‘l

IDICI. bCIID bull.t gm O |uu|||u Ot O P e —SXAPHEoo6E4u
di gre ession of h\/nfz \/m:m' a _was nhot ed $%OTTHI Orl tV of

animals (7 out of 9830 At that. pract| &0

normal i zati on_ of dﬁwem a happened i nf®00ats with

experi nmental diabeges nellitus (##17-2(3083). Al so, in

NN N BN =

one additional reéegphphent (rat” #21) Tevglsq0of bi-ood

grucose depleted stgnificantty, but—its revet—remaned
at average hyperglycemc level, and in the second half
of the term of observat]'g)mw@m@l i ncrease of

gl ycem a was nogﬁ%&pm E)EDQEYJL?NEF}E[}%AP%Val uated as a

[008&61c ! &sgtewarses?alflerdrm previous works, selection of effective doses of insulin in treatment
rats with experimentally induced Streptozotocin induced diabetes mellitus is a difficult, lengthy
(sometimes practically endless) and ungrateful work. Insulin-resistance often revealed in that.
However, in majority of animals of the 1* test group (5 out of 8) we succeeded by means of high
doses of insulin to lower hyperglycemia up to levels of less than 10 mmol/l and to maintain such

compensation of impairment of carbohydrate metabolism during the 8-week period (tab.30).
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hi gh hyperglycema. In two of the group's animls (#22
and 24) there was n o anple anti diabetic effect
wa@ehwrayas al t hough rat #22 reached statisti caPCHUS2007/066786
reliable decrease of glycema, but it cannot be
Tb(:ﬁg?s 1 fied. ¢' a remssion of diabetes. [0092] A's it
a NECHUY Cﬁaiaéara%@”é%@&'fneaiavérr@@?f’@éhahetegW&lém(d group)
und«rhhcnglélsemde of dajppinssidnthepween i ntraperitoneal and
intra-splenetic nethods of xenotransplantation, but it

Al Forthe purpose of

A~ hao v npy
appeared—rnot—be—veryfundarental- pur-pose—of

# _si nbength oyinsdlincthemapy (dgs), we conbi ned gl yceni a

RAT NPpcatgrs in d anﬂ 3rd 2§roup3§r)\f anj,nal Sﬁgnh yham _(250
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Certainly,
mamgeﬁgulpn g?ﬁ:épﬁt{.’csst%?s i eypressed depletion of level of hyperglycemia. As

data presented in tables shows, character of depletion of glycemia in the course of both methods
of administering of xenotransplant is, to some extent, different from each other. These
differences comprise as in term of manifest of sugar-lowering effect, its severity, and in its
persistence (stability).

Table 31. Changes of glycemia in rats with experimental diabetes mellitus after Intraperitoneal

xenotransplantation of cultures of islet cells (2™ group)
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normal i zation of levels of insulinema (respectively
up to 68 and 73 pnol/l) mainly on account of
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xenotransplantation of cultures of islet cells (3" group) — continued

Rat # Days after transplantation

24 26 28 30 32 35 37 40 42
17 10.2 10.9 10.0 9.4 8.7 11.2 10.5 9.8 9.9
18 11.8 8.7 7.4 6.4 5.1 6.5 6.6 7.9 5.7
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[0091DO1Q&fier! dnetramsplansation| df Usies cddls Qe Rintd BAlpPRANE ESBSE Txpressed
of newborn rabbits utilizing an original nethod,

digressiqaiof hyPeselysrania AYasyrotegin eaerity eff inpl (7 due of BY. ofvi that, practical
nonlpa@llzla tof% gﬁ‘. Aa sén Eﬁng f’atsa\{/]ﬁbha\égﬁn%g\éfch%etes %elhtus (##17-20, 23).

I NSu

Alsd, it bee mallitidn@nea;ble&ﬂdaﬂ #781) RvEIRJf®IRIdi Jucose depleted significantly, but its
xenot ranspl antation of islet cells cultures to rats

leveljpmpingd pleaveisnhener@yseape syl and inghie seradaliof Meltéritt afspservation

gr ad{aﬂ] arg@éa% bli%%(%u Slg {3/31? ﬁ(%taé EX{%U (oD Sbege%iggr urgte[%%légg%io nite recurrence of
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bot h y functioning of transplanted beta-cells and
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it carﬂl%(l)be assPe CseaI rlersmssmn of diabetes.

[0092] As it was previously noted, we expect divergence in glycemia changes in comparison
between intraperitoneal and intra-splenetic methods of xenotransplantation, but it appeared not
be very fundamental. For the purpose of simplicity of comparison, we combined glycemia
indicators in 2" and 3" group of animals in dynamics into one table (#34).

Table 36. Dynamics of changes in glycemia (average, M) in rats of the 2" group

(intraperitoneal xenotransplantation) and in 3™ group (intra-splenetic transplantation) in rats —

recipients:
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in islets of pancreases of rats-recipients. This is
supported by findings on fluctuations of

W@zt i ons of exogenous (rabbits') and owCT/D82087/966786
insulin in blood of experinental animls. [00109]
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22 6 27 33
23 5 74 79
24 0 7 7

* no verifiable result due to intensive hemolysis (mass erythrocyte lysis) of serum.

In addition, we analyzed blood samples obtained after completion of experiments from rats with
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volugpg of serugp wi BUEENENG ses raumazo daynals, fdesy Bt kgl implementing it
. . i d e i. .
wiHIBE BTGB ok 3ARRLEPA 01D B8O Bkt PR by thg basis of the
datarthat vaf hdvetasaitabld. s. Col | ected i nredi ately prior to
transplantatjon islet cells cultures were inj
[0095hr o0l

t ed
APREAES (a3 in mglorithelsarRsd bl @y of é&rﬁb%ﬁaéarﬂﬁ@%aﬁ%%qi in blood
of réfsgge?%—]qﬁsggﬁlgc\%%lk & %%gaféegﬂggﬁlﬁe SHBRICE BPHELalER Mfifls” blood of rabbit

ription o ni que o
9i.e tXeans plsphihaii ten-adlls cedretiemit® fndvs behert®|HlSod an insulin relevant to a

donor. Its concentration fluctuates significantly from 4 to 57 pmol/l.

Segment of rat-recipients in which their own species insulin was detected is even more (12 out
of 13). Fluctuations of its content are very large — from 7 to 134 pmol/l. Distinctive from
interpretation of presence of xenogeneic insulin in animals subjected to xenotransplantation of
islet cells, it 1s impossible to give a single-value estimate to the detection of one or the other
concentrations of insulin secreted by beta-cells of lab rats with experimental diabetes. It is
possible to evaluate more or less objectively to obtained data, when considering proportion of

several interrelated quantitative data, namely: interconnection of glycemia level and of total
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[00121] One dose of cultures of islet cells represents

a sterile suspension in Hank's salt solution (10-15 ni
waloaneiu3pl aced in a plastic tube marked i n anPCT/US2007/066786

appropriate way. Usi ng an injection needle of not |ess
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14 fromefbgagts of | r1t4r§armscul a3t ranspl ant ation. Begause

of spe¢ific tTechnica compilexities and possibte
16 surgical??i sks of &his methotbl it has bhen abandodd,

and al nost all transplantations are perforned

[0096] | | iTZHeA8a13si$ 8f @5 BRUSI AR (Be Q@% %nQJntdl g)t(k%tr%%ﬂlantanon of
suspensi on” under the aponeurosis of tra

cultuggsdrislnta¢elivusiol reritdre0m2 Slas Abnt. htn bahsutdesstyul oalids! @ats #2 and #4),
.§§rf%rnin§ series of |ntra§ortal transplantatlons we

M (L ERSIAYP et §FeamPRREADY deniSices Hedratt Alkglyqemia—from 16.6 &

21.2 GHhdIMGES.7%¢ 9'4%515]/?1%%%6%&9&%” YRar, rét {h@Qnyte%dto?E qﬁ(pn%] gbservatlon
to corresponding sti y secretion I’n- Vi

normahzamn@tf tranls ofinshlimemiy gesjectivelly ap es6paid Br]imolﬁ) melnls&lrﬁaccoum

¢ {; ent¢\%/\}ﬁ{e s#‘@ectedtothls research, their ag
of resjgrajigyofypeifinRsodusingacyiaities of ayrbesp-gellsrof stsseesipeents (P2 §ri0 pmol/
respebBvdlf), gl@hd{]%ﬁrsﬁare%lC RRG1E e rdill gﬁxen%gﬁﬁs{pﬁggtﬁ%gk%eé—ceﬁl% of newly-born

screen tel evi sual appar at us, rou
r abblmtavtmlralatlvmy suffibientq a6 Bmaqrmmswpba@e@).i Thelthigd animal of that

epati.c_vein.
group (lgat #851 \Bl mmal?y higher level of hyperglycemia (25.6 pmol/l), demonstrated

functioning of transplanted beta-cells (rabbit insulin concentration 9 pmol/l) along with own
beta-cells (concentration of rat insulin — 20 pmol/l). Total (basically on account of own efforts
of islets of recipient’s pancreas) insulin production secured statistically meaningful drop in

hyperglycemia (up to 17.8 pmol/l), however, it was not enough for achieving remission of
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Bl ood i ntake (5m ) was perforned instantaneously out
of hepatic and portal veins (through trans-unbilica
W@ 2i0a2s8 t hat had been placed during the pri oPCT/US2007/066786
transplantation of islet cells culture. After that,
diateQf st purpose of local stinmulation of intraportally
transplanted islet cells cultures of pancreases of
[0097d b ohrth¢ 3D biptesimestirgro2p lﬁintrafSpIZG%cqtanoUSrspkaotaupn ofisleaisells) rats
i nto portal vein, | o th a rate. of
w1y ghdTb5F BVF‘eg‘ihB%%‘saé%"’éPplifk s oo i B el el Sirtartosame
in ré’t‘@#&g@;ﬁnd M shnded ?n HéRGed, ¥ dat SPMOAOMS ah@BRuliRSia in rats #2
Bl ood draft from portal and hepatic Véins was done iIn
and Iﬁh appeined %o he M¢ry|cﬂps¢5reﬂpa¢pv¢lm iB0iatglyceraradl 6.0 &6107/.1 mmol/l, ending
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concentrations in portal vein and in atic v
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applécl‘;‘aé%I ?tglraﬁg(t:l Fx‘fe%&ﬁ%}ghcjo‘ﬁ%{ﬁggg ﬁ)ggﬁr}t/l’af rle%%}saé%tﬁ gg E@oﬁ of8wn beta-cells of

exprostisilianithdt emergdépHetve v, the degiseibf avhpved tigegration appeared to be
function of newborn rabbits islet cells cultures

deficigph fanthenant Hercpdicraitd kyjasedhn B pradugequantigengigpsuiinsyiicient to
affeEtes%H ﬁ@anfl 'fﬂ%%tvgl%hl%eﬁt of lé? érﬂﬂ%ﬂé@! d(l)éﬂéglglnll RS oduci ng

n response to s y glucose) of

[0099¢t a- Bebh® raf tHasWerk solgktied mdehoitasphandbl afisipl @n @dtures and that
into recipient's liver and its possible ability to
dempprEdsorerarsiael firbatisi atas. omly patal 1sgeneratioacalitsk cells was noted

(picglg(?é)_gz \Egv%f)f nf! fdlzIbléﬂg Ei’f&? \8?9  PKS \%Bl&%ggﬁggﬂj\%ﬁ%ulm—producmg activity

pancreases
of bd@%ﬂl&tﬂn@%drnbybﬁlﬁIsﬁcdéﬁslf@llly’tadnsf)llaﬂﬂeq Ry raretdeadetde CEHISK indicated
is yet inpossible to detect production of insulin
by fwhrtgsaﬁgfﬁﬁﬁ@rﬁ op seuent o XsBegcapioaliit’ - and prnd@at’ s gsutip in blood.
(mbkﬁﬁs of existence in the world of sets for
une-radi ol ogi cal or imune-fernment identification

[00100] C- ReRhicH & fOfant@Addls t . ralsXMiVIPLek pd3m &R NEBAbe BE kI TitnsOm which
~ XENOTRANSPLANTATI ONOF CULTURES OF PANCREATI Cl NSULAR .
sxgn@mn@mdlms efﬁrcrlap‘t@mmrwgnm@gpmm&cmﬂwsf newborn rabbits

was [ng %l r%lzeaAsz Ie né a? n Syb fy! r Cin N S"t%{e{i ﬁ%goratlve process was noted,

5, recei e ori gl ha
as a mle, exactly in Langerhants 1slets, precxbely 1n places of their localization.

[00101]  Special coloring of tissue of pancreas of rats-recipients subjected to a successful
xenotransplantation of islet cells cultures demonstrated that regeneration of structures of
Langerhants islets happened, generally, on account of beta-cells. At the same time the
appearance of single point beta-cells (colored by Aldehyde-fuchsin) is noted outside of islet
localization, which can indirectly indicate a possibility of generation of beta-cells out of out-of-
islet structures, probably, duct epithelium.

[00102] Accordingly, based on results of conducted scientific experiments, it is possible to
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from pancreases of newborn rabbits, to survive and
function in in-vivo environnment, has beendenonstrated
Wh900a821488 experi nents of xenotranspl ant ati on oPCHUBIW07/066786
cultures to animals with experinmental D abetes
st ar Line male rats of body nass
maklgsuéé%lgﬁgtp%gl?ﬂggh{ ‘arly fed, were used as
[00X03Dper Snfrm(b@hocarmdﬂi@ésf‘gen&xlpﬁﬁtmmng afifedObiabeed-e81sME parictdaic islet cells,
was provoked by sub-dermal application of Alloxan
but iﬂdb%%?glée DY qﬂec‘flb?’r indiggrtlys le@éw thieloghef) otber dsijs.
[OOﬁHj)k § B%ﬁrﬁﬂﬁl 2 e%‘érlaﬁoe {ogx?stas:l]rggilg%cﬁo& fcnlgre]rhaésﬁ%ggﬂpg)gas, mainly,
due @feytoraios o\ﬂllbt:th cé]]i, p@tan or Streptozotocin- induced
Di_abetes, those whose | evel of hypoglycem a on enpty
[00105 nelakensiys ipolinetberany isnet dapgepnly Bae uqrmerm@lgaumf@djycemxc status

d
o BEP ABLEP ST N EEATIRS) BPlgbS et of s v

Streplzbtot sl DiaB8dS0kAGS er transpl antation of_ pancreatic
iIslet cells cultures, 88 out of 104 rats with stable

[00186] s elﬁl@ﬁ @elwcu l@u@aﬁprpdmwmmmaw omwli'qrmsibbm utidiging®5 original

f .di ti at -1
e, R Y PSPl s B b gt e ver
hlgmﬁsm]no&gd&u@gmlvﬁyel s of alnost-up-to-normal |evels
was regi stered in blood of aninals-recipients. At the

[00197he Bothentrepaitarsabanidshiresglknatic aaﬂlot@ymmmmnaff islet cells cultures to

rats BfétllaaféPgirpcﬁ%l%é?epﬁgpt\é?maiﬁﬁggtﬁs %@?tpgsné\fl\rﬁ Jtty coases secures stable
rem#$EBRLE @i@ﬁ@lcas'ﬂc{t@st qRhg¥feabd €REK. demonstrated both in

cases of application of cultures into liver (through
[001198}t ali’osvmanspiantalhonemgayradntmgl efﬁe&t is qsam_amdjb;h;reby &ungttioning of

al so nto cul.tures were, in
trangh{ne ﬁéﬁ)ang Bty ot g @%Wt% halEtrerlseate g aeolof beta
n I -
R e
conagntriticgis ghexogkn@s @rabpm’ yargictwn/irdty ) iwaslirde biotiefexperimental animals.

. of i.npl ant at ats with rem ssion of
00T P ke b it isa: of DOLRHS DL PRUEHS GHaPo P ainsignificant
e BRI GO B L6y PSRN AL LBt

rats whthaﬁtﬂeptomtosmalvlbmhéte@Medehd aftdr memtmnplsmuwf ofXieleo@dk Yultures.
For that purpose, performed conparative

[001:1% y e%ﬁi‘ﬁ rRERGH Y Qi Peteeicht Paéwgﬁﬂ g PRl e Berdets of lgedization of
Lané%fr damgfegaf)ﬁtcdlgo%h%Enﬁﬁ's!rﬁctgxfes BRAOG' qﬁetgjanglém{s% uses

Xeno fransp antati on of non- CU trv

[OOlIlS] anidistdif$isule tot Qve iatespredatibn exipede rodils aOnioab &lo@iSing version can be
Mellitus. It was detected that sugar-reducing effect
advangeqmpreseath P s EaseaaN by Af ARuTIAgCEPIOBAR B4 # B towards own insulin,
e | [ - ti [ t
Inm%ﬁﬁ?%ﬁid%&tggstﬁp (g:}}yggrﬁg”cg?lﬁa 1( rljaa%g%fs r{)@e{@%ﬁﬁgéf by f’acE apparently, of
unsendquat fejeeatiade td issuenoddgiCmocmpabilitphoraispoesldftis itdaliN-producing

i.n short-lived rem ssjon of Diabetic status. So,
activity as a result of phenomenon of apoptosis) xenotransplanted beta-cells (rabbit insulin — 0)
and weak hormonal activity of own beta-cells of the animal (rat insulin — 7 pmol/l).
[00112]  Exacily the above stated reduced sensitivity of insulin receptors (but exactly towards
introduced from outside (synthesized human insulin) can explain very high levels insulinemia

(respectively 194, 331 and 261 pmol/l) in rats of the 1% group (##9, 14 & 16) who had been

subjected to daily insulin therapy. At that, concentration of own insulin in these animals was
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t he i mmune-nodul ating result of cultivating in vitro
was experinmentally proven to significantly increase

W@ b@7uzrss of survivability in an organi sm of aPCEOS2007/066786
reci pient. [00132] Pancreases of 18 rats-recipients,

low@ih ralkonansiuiely es sfaul nox entedieaasl. gat atgyon of cul tures of
Pancreases of newborn rabbits had been perforned, were

[00Kl3h; ek ietipessibhiitys hpiqyesease iexbmblond 8f laegslesnaamitsent exogenous insulin

ti0on. For that rpose.a, fragnment o st
e PTRLEOL A Pl & s BHERF e Bl SR S o
HigarcahdentraticH dfeR8gdndudinfikin, B ©HdeddBECEOtRIIRSe®Yeculiar atrophy of
. _hematoxilin and eosin, and al so by Al dehyde-fuchsine '
isletp @pparatys aflishyy ©fopby’ceNes excheding ehas anghe bavkgropad of easesntensive
. ntr.ol ani.nal s o _had untreated all oxan-induced
insuf B s AR S o BSies Vb SR AP (oR AL Lo oY healthy
endd¥rin@ pancréR Platseidnongif feddx@sabad 15588 agsc eﬁi@&i’e@?\]zhim bk curtailed
exam ni ng pancreases of healthy intact rats, sone 45 .
by exeeszizocford meake (feedingswasasnlinipealpt which we iteclf mgredsddnrequirements in

"Langer.hans" sl ands. ts with untreated .
s FRSTANR o o8F B AEiwe0h stk i ShEamnent afwtele eroup of
horének whieh! EorcBnt}lodNESsirarplp BYRARECINS IR Prokess?®f development of
Significantly higher amount of beta-cells in islands

hypeglycediiegatmaraad ai rmpat el vagely pf gressindicingsifuatidrs, sushas blaat taking,
b{een. §ub' (%.ct ed %o xenot ranspl antati on of pancreatic
OPCRAdY & e&‘é‘%q %3t 3f°es, their own Pancreases displ ayed

[0011¥P! CRlcoRtrag SlithSn@Rdvd i%%lﬁnﬁéﬁ%ﬁmg exdcpl B 'r—iﬁs%llih—%herapy, anti-
was from 10 to 55% (sonme from7to 2 1 % T{average
diabg@c &ff@:t 8¥xenoasiplantegar disculordsivd sdetesepie rideely secraten i\ animals-

e R e e R S5 WMt more orless

! . Dot g " _ _
e R L ST P SH By 4P i hal cavityor
in the gpleén, mesahtirigrin Addndrieqretting ieopyess ef pstrd aeinedhichrgn be considered
effect, al.so by revealing groups of transplanted
as PB&%@@@&PV%OHO&%% I'E'é]aflgali‘ga%%é()%éi“ﬁmof spl een of
[00135] Med\Reb LRI Ekﬁ&lﬁémeﬁ-rétehlra'l!:@lthhp%n%nfsﬁ?t%d ?{%1 anti-diabetic effect of
transpl antati on of Pancreatic 1slet cells I'tures on
graftigofligétants olp pacdfrumesnataspaniaresdsrmbbbiat slidve tpusiush cultures
. wWhich passibility is confirmed by data of histol ogical
mn Cl&%ﬂifﬁ’ralcg%al ing exi stence of significantly frequent of
Islands with normal b -ce)ls and _bigger share of them
in Islands of pancreas ‘ArMPEErléci pients than of rats
INTR AMUSCUEARSIENDITRANS PINUNT ATTONS B €91 TORESOF{ISLET CELLS

O e A Y R M T —
o e S RS R h R R B e
monie8t &Trapispllafation was from 16 to 53 — average 33.5 years old.

[00117] It is known that severity of manifestation of secondary diabetic complications
depends significantly on longevity of the disease. Supposedly, destruction of own beta-cells of
the patient as a result of autoimmune process approximately happens on the 5™ year after
manifestation of the disease. Secondary diabetic complications manifest itself usually in patients
with longevity of disease of more than 10 years. Because of that, all patients were divided in 3
groups in reference to longevity of the disease: a.) I to 5 years — 16 people; b.) 6 to 10 years -

43 people, c.) more than 10 years — 53 patients. All patients had been examined to determine
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PRODUCED FROM OF PANCREASES OF NEWBORN RABBI TS.

[00134] Total of 112 patients with Type- 1D abetes
wORM071121438 (| nsul i n- dependent di abet es nel | it usPET/USION/066786

wer e under wel | -docunmented dynam c supervision. O
chataaeall of ofievklopnipat | ENDBatelEr MeWREE 278 ERABIISHAE PAsSHPIEST: diabetic

Patients' age at the nmoment of transplantation varied
compligg{iops to 53 - average 35 years ol d. [00135] It is

wn rhty of manifestatign of secondar
rooffBP Lo by REY Ll otufes BRDRAGDEieh AtrPrun iRt metnoas outof s0-
60 pdiiéradseo0f O dabi@ewbsal rhtbidoReO At o Hir AR BRI IR hbdel S 1 patient..

posedl y, destruction of own b -cells of the patient

S
[001&5?3 Eachydose ofthagil virqennteangst loZ €26 mippitoi-euils.eCyllected immediately
- ens,_on..t he, 5| ear after. manifestation of the .
priof ARG SE BT RUE £ 0 Rl e i o B Bh R Rpacago musces rec
abddrhin@ dndesisahil edtResRAtNE HhSuMd {pprdtiah WAl u@ly, di sease of
nore than 10 years. Because of tphat, al |
[0032A% u| Belowap thedlesription loé teebnined bf transplataiiembsculars of islet cells.

[OOIg%lgieg@gq i(i(gge)s o 1(5)?%?@% %;g%‘l'r::tgge? sirggrg%e%lgq gls'ltrég}el) sougpc?ngiotfgﬁ Hank’s salt
solud&@[®-15 A3 vBR pa?_lacgd In TPh&id B8O A0Ea3h gn \%)?réprti?;[eé way. Using an

patients. All ients had been exam ne
injeqtiondetde wf net lesrathaic en intengdvaldaporenharofmm in diameter, the islet cell
i nsul | n-He endent di abe 6 gEl litus and establishing
SUSPRPAYLIT S8 %‘ﬁefﬂﬁ“&b%ﬂfwge&hg MERYOSHES: [00136] Usual |y OK
t [ b dh - CL I 0
0018] LR S BERLSAC! DR,y RLE A RER [P s
abdoneine wsed (tdizitgr sapapltany@igeomd osrrapendigg iigBdtion needle the local
. ~ouspension.was usually delivered into transverse
i PRI OB Al AR Pl (i v s o oLhag apargHe i performed.
pr i 100137 I he resul ts of .
(OuIZSPET RS AN, HSSHs 00T BEFHEALF: IR GETE L Blpeuos
spaconf theenwsoulus ebdvimidBvedtap ardtuspénsionsaficunm@de pERRERdlls The place of
. . diabetes nellitus, on expression of its conplications
mjeqhen 1 10; R esed by gisterids BHdaghur ati on of the di sease.

LANTATI . CULT SH i DANCREATL G | SLET CELL
[OOI@AKIQE@B g I\tli%éAg;Itr%n? A g?mg %éot‘ cells cull'tures 1nto ?ransverse
abdowliTdinNEStle] dNmBERIGNPENTHI ARy s MEddidal SHBOM tantSn AR found
.. [00138] 5 out of 16 patients of this group had .
its ayphisae- Hapeimenion dhrapsh ks pRER] Yeiny siogast 19 whigh pi agtualized through

. ahi 2 of th had frequent ever al
ok AL B G A BT o L BRUE R RS B famost 20 o
suchlwpgdantaiems oveeoftly bhangd) thai di (6 BSIAEthbd BRI Bistration, the quicker
inpatient treatment attenpts, but all attenpts to o
and rgprgiepreswd s Jadusingpcsien ebtransplastagien sraghiseed, as wEll ps significant

reduaﬁﬁlqg?edﬁ%%ﬁleh& irpgxogenous insulin. (Shumakov et al., 1993 {16}.) However, the

degree of therapeutic effect of intra-portal transplantation of cultures of islet cells of pancreases
of newborn rabbits on secondary diabetic complications is practically indistinctive from effects
of intramuscular transplantation. Because of specific technical complexities and possible
surgical risks of this method, it has been abandoned, and almost all transplantations are
performed utilizing a safe and simple method of injection cell suspension under the aponeurosis
of transverse abdominal muscle.

[00125] At the same time, while performing series of intraportal transplantations, we

examined an ability of beta-cells containing in cultures of islet cells of newborn rabbits to
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avail. 3 patients had |abile insulin-dependent

di abetes nellitus with possibility of devel opnent
whaoodhiyed | monati ng ket oses; attenpts to reachPCT/US2007/066786

nmet abol i ¢ conpensation yield onIy short-1lived effect.
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stimi 07 BeBREN b iR SRR HenCHARuT GRODIS it Léls cultues
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sumg 366 Bﬁglhfg%g%@&ﬁfa-%?ﬂlaeﬁlé@éceﬁfé|CP tyrgxagpirpsglancA o scipient'sfver
and REpSssAS iyl tb ¥n Bon RHERENGR AL OP\gfgacf)ba&%AéloﬁX| sts,

we woul d expéct eval uation of Tesi secretion of
[0012Z7pegtroafef ;ﬁmctmmlng of rarsphinsedtbatai-e@ils Bprakigaes ofvedwehorn rabbits was
erfo rgegpauto |caIIy with the hel p of
demiraiRa OF Brineiging PHERS) MFPAhPIgatAL Ip ¥FtamBe e rdetect production
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sets fsvi ii6mpa¢-ratitlegicd9Mimnaniefarnsac idehiificutioh oCCpaptidelsf rabbits.
nei t her basal ( on enpty stomach) no stinulated (by
standard breakfast). Duration of their
i nsul i n-dependent di abeggs NPl kijgus hi story was | onger
GENERAL RESULTS OF XENOTRANSPLANTATION OF CULTURES OF
PANCREATIC INSULAR CELLS TO RATS WITH EXPERIMENTAL DIABETES

MELLITUS
[00128]  Ability of cultures of pancreatic insular cells, received through the original method

from pancreases of newborn rabbits, to survive and function in in-vivo environment, has been
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than 3 years. Average |evel of basal and stinulated
C-peptide in patients with di sease duration froml1lto 5
wQ@earg2@shcl udi ng zero exponents in 4 of themPCT/US2007/066786
accounted for relatively 0.12 and 0.36 ng/nl. After
e R B LS bl P s P g TRl 507 Pty o amimals winy

expestrnemuzilemelshtestMemm(sby the 3rd nonth) - a basal _
secretion of C peptide, which indicated a restoration
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havergpepigpgous frever s emeleexparimen@hDafbetes Melbtuyear s. [ 00141]
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cells cultures of newborn rabbits: _
statug upee theseqdatf iegpergmentalvieme (2(hwcbk5) pfatl'neiﬂtlsase af véoodi sargar levels of
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t at In 3 of
both dgtsCESlS%% oﬁ %;g{ecatgaqagf é: Qs\lletgll,oe 1%%%2%%@3)%%] Ivé)qu or dﬂectly into liver’s

pare @il ANPALAMAL QM (@ﬁlttﬂ‘@@&/@ﬁ‘% &%h't S ﬁﬁra%)%!lﬂ ? a%ldlais% ﬁr%ugh the
thrice (i.e. + repeated tines) increne
abdogfifd gauseles. ote dfterﬁmdttkaaftelﬁéefr@am;ﬂspl’anmsmlpencfmass 1aﬁcbells with
i cant raovenent of life. tonus. In this, stable

preseg&%fsé%lc%llre z?l}ﬁis\m HEPSH SEARIQEY Bty ivas detected in places of implantation in

rms&m%Féﬁ@ﬁ@ﬁ§§éﬁ%ﬁ9mn@ﬂﬁu%¥ﬂ@tO”B of secondary diabetic
conplications were absent. The only one patient in

[0013Hi s Dyrngppevial serirstodi vyt vdentts tha s affprelirminag dihiwatidieof pancreatic
X

e S PO Bt US55 5550t v
reap%?er vag$o r’[hge?ﬂﬂgk £ ated &%0?&9@30&%%3?5 al?ih!il ge%t a? results  of

of the course I Sease ‘(prior t ransp nt
xenotrenspestaioanp byl uiredifipahcreaitdsist dells ofygunsiegsf Himai f@tla%slaﬁd xeno-

seens | ke accrued effect of repeated )
trans?ﬂﬂwe&u aﬂ'@r%ﬁﬁ atgdfeghlpiangd digsusyo rate iR geperimestad Poabstey Mellitus.
i pi.ents
1 BRI 0 PR AN bl 8T g s o
transpladtagon nﬁpra{ceuwlamd@andﬁeampiletdellmt:brnpaﬁsbn with transplantation of non-

spl ant ati on. TRANSPLANTATI ON OF CULTURES OF
cultn@%@ﬁﬁ @apgg@lﬂplc@;gs&]gs opyEngEtN i ved remission of Diabetic status. So,

the immune-modulating result of cultivating in vitro was experimentally proven to significantly
increase the term of survivability in an organism of alien recipient.

[00132]  Pancreases of 18 rats-recipients, on whom successful xenotransplantation of cultures
of Pancreases of newborn rabbits had been performed, were subjected to histological exam in 8

weeks after transplantation. For that purpose a fragment of pancreas was fixated in Buena
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RABBI TS TO PATI ENTS W TH DI SEASE H STORY OF 6 TO 10

YEARS. [00143] Total of 43 insulin-dependent diabetes
woredozi1z438 pati ents with duration of di sease frper/6S1007/066786

years were under supervision (average duration 7.8
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nornidl @Wbéﬂ?s%nﬁrﬂi Bfer %l@e}ré bﬂgﬁ:ﬂi ﬁh"lglghdi@dif %a@h’@ﬁ@@ﬁ)ats‘-&&géﬁﬁvsﬁhan of rats
N s. was. al.r . 8% .in 6 nmonths - 9. in
w1thé]nhrgzﬁﬁzghgxaéqélgélmgﬁ?%%?selsgugggs{utl Sprf)‘H@n{ﬁ; r’eseﬁi{ftgn Pgﬁgr??]%rounds for
perfgranpg ¢linaeid trprsplangadion ghislet eadls of BHicrepOENeporalralbits imDiabetes-type-
1 pati@jt@rity of patients in this group a forced decrease

of daily adm nistered i | J e in conparison with
%§§VéFPgﬂﬁ 3 nonths after the

the pre-transplantation
CLUNIC#JQ BRANIRLANT ATIAN DR SR T URES WETRAFSCREATIC I9RBY GELLS
PRcﬁDw%EDLP&OMCth 345;1-1\1@1&15,5959 OPORNERSBORK: I@&@B{I‘S.l é m?nfahst
. . N _ A I . - 1€ .
0547 340 SO0 LD e
mell{thy -OMIBMY) ovelcOundeaws!!-dotumented dgrmic 8)perasiby. Of total of 112 patients

approxi mately_75% (32 patients) prior to ) )
therg VerRofImat 21 YhWARAN HAUCHS 8mrit fisdurpentoéipriplagfation varied from

1o D N T alal Tovel of G peptide varied from

[0018515 It & Bn@vigharisevahd o$trhanifestagdn of secondary diabetic complications
depends significantly on duration of the insulin-dependent diabetes mellitus. Supposedly,
destruction of own [ -cells of the patient as a result of autoimmune process approximately
happens on the 5" year after manifestation of the disease. Secondary diabetic complications
manifest itself usually in patients with duration of disease of more than 10 years. Because of

that, all insulin-dependent diabetes mellitus patients were divided in 3 groups in reference to

duration of the disease: a.) 1 to 5 years — 16 people; b.) 6 to 10 years - 43 people, ¢.) more than
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- from0.1to 0.3 ng/mM, its average concentration in
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nard PR ity Bac TP HPEOR PRl only short-lived

effe¥ears) to severe deconditioning _
(incapacitation/inability to wok) due to severe pain

[00139)] ex”ﬂrrmn')atieas @naf expr @b dabilkLBzbbas Mﬁlhmp]']ytwealed symptoms of
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then nmuscul ar tonus and vo une” began'to
usuvatlp glenaedday-avhsaga gtyesmidlewdls qreinfe@aweeksr Raspioant a v within the
during the 4.5 years of observation the Estlent's
Tange GRIEEPERAINS Q) B%Ode‘k‘HHPFd‘é%Pq“o‘? C?sbqtlgdrafﬁ geipheliym s#veraga/s8 to 9.9
mmdjgf(%?!wh%ﬁ(g%doi?lﬁﬁge\fdvdggg%Rl%QJI]qy &toﬂg]% st %%%f)?ae dﬂféﬁa erv151on On
this, omwﬂlsﬁe ;padane wath iabile AODOMEdhd beutkd of d&;CﬂleéeSédicﬁlﬂfe&Q%le nature:
.S p033|ble t hat reductjon of exogenous insulin
Pfed&ﬁ,a%Sl%?lbiﬁu YPREAVEM)C <qndping arstketpisslisgapdarada dnproagingnijof glycogenic

cont@V¥id? tﬁﬁidlzﬁqtﬁfong}? g%@ﬂ’gé (g{b%ncr‘@?sl n{]%}lgm lgoF r?%ﬂoc%sa%gﬂ%ceon tflrms the

In reciprent's ma
inforthaling bnlleteshinatidredfetycopylaed hérﬁogleﬂn 1ﬁ>£€9‘2§}ﬂ@1t§ efladd (Yhu¥tion from
0.36 and 0.55 ng/m )
pre-transplantation 12.4% 10 9.6%, 8.3 and 10.1% relatively to 6, 9 — and 12 months after
transplantation. Elevation of insulin-dependent diabetes mellitus compensation and clear

tendency to reduction of average daily level of glycemia allowed us by the end of the 1* month
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by the end of the 4-year period of
post -transpl antati on observati on. TRANSPLANTATI ON OF
WEANCREATS C | NSULAR CELLS CULTURES OF NEVBORN RABBS$S2087/066786
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ut \,.abet i,c. nephr.ppat was .reveal.ed in 24 .
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. .in 1 recipient, Diabetic retinopathy was revealed in N

indicapdipgieptartian of Hshliribaseetionrbyprvol b festlaof g petiege’C-pepridedpositive
- [»€ : T i feratin age.- in 8 patjents, and. .

e A0 e P RS0 L A5 Gy R pRRL un B

paticptslepers Racted dhd¥iodingad@r. Oft iAaRHBRANQRS pSGVEhORTROLndF the 1% year of
hypogl ycem ¢ conditions, patients wth expressed

obsektatig sheps Was ap sxpressed t¢ndopeit Wydeafﬂ@ion@}ﬁlﬁ‘r—pqz;?\iltdhyn Wﬁimems’ blood.
. of ic.islet. cells cultures. )
suetl SEUSRLENEE P RT B! pRDHEMHA b ShE RS S Einsutn

depehi@dnd diabete el Tt @CH ARSI s thMitBryl ol dideéd durkidt &8 HBMars.
course had relatively quick (during 1-3 nonths)

[00141]abiNing petiests Gom| hisegrovp wilhyaowerdga, inwmd! wHrld.3at dofliatomths were
TR B B R PSR e s ot evton
rabbi@: MGRMAnR thrBe Rl ENpatiehis L Blide, and 5 patients — one time. No one of these
patients displayed neither local nor general signs of rejection / disengagement of a transplant,
nor any allergic reactions.

[00142]  Eight out of 9 patients, who had been subjected to repeated transplantation revealed
therapeutic effect of no lesser value than in initial transplantation. In 3 of out of 4 patients, who
were subjected to xenotransplantation of pancreatic islet cells cultures thrice (i.e. + 2 repeated

times) increment of clinical effect was noted, such as increase in muscle mass and significant

improvement of life tonus. In this, stable course of insulin-dependent diabetes mellitus
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group: from12.8 mol /1 prior to transplantation to
9.8 mol/1 in 3 nonths after transplantation, and 10.1
wonerA2148 9 nonths after transpl antation. | n PCT/US2007/066786
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govws@&wgﬂa?%&fﬂ?fﬁt%aww P? awa hiland Aphagaus @hassipients confirmed by

incrMRX| W%ﬁ&ﬂ%ﬁérp%f"\@&hn%ﬁp a'nH E ahdhigRl Gombd ﬁ@?lrs‘g[lde( 2th each

years ol d, duration of 0 years; seco
nanqdmpmﬂuatlons - sensori - nDtor neuropathy, expressed
o at hy re-proliferating retinopathy). Already

di éOé{f e CULATURESHIE CUINGREAEIGSIPISAHAR CBBLSOF NEWBORN

RABBWS U@aPA p]EAH*SanﬁUIME HISOREOR VD 10WEQ]s 40
[00RBNCT PRIFSE EIWF Qﬂﬁnﬁéﬁ Rfi dtRtes rrﬁgHt%% paffedi wh w('}ﬁ ediilritloél(sof disease

adm ni stere was as such - roppe
front 6 to?yleamsnwtne/uﬂldyr, supervBioe €@rage tdaralion I8 $eafs)ads memadd19 women.
weeks to 4 units/day (i.e. 90%reduction). At the sane
AgeqtRgtigHs gh @368%%@?‘615 rfastotfa%tﬂabqa@me: &’ﬁ@i in rf@rrangqnﬁomexﬁeno 43 years

(ave?{ge@g'32yl \éﬁ&ﬂgﬁac% %ﬁﬁ)r%] pgé ge(ﬂg%lle ?f tFlesease which had not

ent In ransp

beerr edbidieed tdorifig §8beaaicatenthtnof irpadeadrident Ng gatien eat Gdcondary
of at least 1.5 years. At the same tinme, substantia
SymP‘é?Hﬁcﬁ fiipgyligrdepssient diplesriongllisn coawbining: Yphthem kad only sensori-

mot@g %[{1% ?a}?lﬁo?év%%ig%f§ ?ﬂr él%gazaﬁ')é Q%og%@n’steg Stg eefg t % Ell?le&{é — had

autoihdmfbusl sarrspathy gredibpditioasbdudlycsanl,etndon r&ﬁpl&tp e—pddvgbped non-
in_ average 0.05 ng/m on enpty stonmach,
pﬂﬂﬁaﬁgvgxﬁapaw%%y However, after transplantation by t he

o035, TR R SR S SRR 50 ROSA S M by i

depdlkiathelﬁa‘kﬁtes mikBiths § R8s SanSEUN6 ré %dtﬁ@iﬂe@ﬁn&n@rﬁ@éﬂﬂ’@mﬂﬁs Usually,
y stomach was in average of 0.09 ng/m, and

stabgltzptpﬁﬂ g dpdexeg) oip_caﬁ@pmirategme@@phgm|q¢ﬁmrg@§hgk§oof As such prior to
Rl ant. ree ni I festatian of

trans&;ﬁaﬁf@ft afé tlén?%e(ﬁ\g gggage bl%gd Cf)§/€ s g%tg%tl beitsévgen ég to 14.1

mmdljipes iandnéith ﬁft@r&lrarﬁf)l@ﬂl@ﬁoﬁ ﬂié%ﬂﬂ? enRBila w06.6] o 1@ald (average 8.6
patients with sensor-notor neuropathy had substanti al

mmq»lﬂwb rYaeimahredgetianad thipindse wob nethil by derfpimouttieron(7a8 memdd), but by

the e%f ?gheglﬂfeialrj rerérzltlt %h? agna t aﬁgslf%rt]%rg{ Ie@ﬁ?g\/e‘f\f{ %’(g n!ll%Oﬁ]S

[001@15} onaipptenRatih @&@f)&}ﬁa@m of c&B6IAEhd mRABAEANMAL doRNRA change
of ar?lggntpo(%sglllgclo\z/)?lati]:ifh?:gltoglobm in patients’ blood from 12% prior to transplantation
(average) its level in 3 months was already 10.8%, in 6 months — 9.4%, in 9 months — somewhat
increased (to 10.9 %), but by the year’s end reduced again to 9.8%.

[00146]  Also, in majority of patients in this group a forced decrease of daily administered

msulin doze in comparison with the pre-transplantation level: in 3 months after the

transplantation it decreased in average for 15.22%, in 6 months —for 30.1%, in 9 months —
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12 out of 15 patients wth initial stage of diabetic
nephropat hy had firm di sappearance of
won@re2sdt ei n-urea and el inmnation of tendencBRCT/US2007/066786
arterial hypertension. Positive post transplagtatlon
f: ob ed in patients with expresse
27£§%ﬁﬁ?gpat]§ a?ﬁ%%? in 63%of cases - in 5 of 8
[00¥45¢i pDesyits sightficahtinSaiteichbitent Bateled &lel 128k 19§oRN iR fhtients” group
with urine significantly reduced: macro-protein-urea _
(fropn b lpc HA YGRS t dn rAverage (r®t enly- apmexiplasdy 7SHaf3D patients) prior to
.10 reductd on..gnd narnmal i zati qn
rang SRR R hEOE Tl G LT Ry B F 58, Bocause otner
patiaitgjinithis geuplhyid bedLieecl d0cesepAfie WHRAFRASH.US td ®IBLhE San@stimulated
even to termnate admnistering it. 2 out of ot her
— frera & lnfodhat ek ithaverpge qompsnstion iroths eraupttiefore transplantation was on

' .5 ars her e e no signs of :
e SaPATUE SoBRierumuRR SRS g oEEniRe Spacy increase
of Cpgdptidatcondehitatdheinfbilsl wad @@arrife diAD&ldnthsHRRNNORAAY in average

had_only a short-lived positive effect: for 4-5 mgeks
samg ) 0d and giaelptgd dyebntlegaipf. 1 dhgenll ngrreentbs - parcthaad-tice increase —

i ' | ted | | of blood
R T
[001a8] meburifkd Bos@ SrandflArRati oMb iddr Blefd WER! Hoi! OGWNBRE pdsheiV course of

K

progressi on of chronic kidney insufficiency too
secopflaiy eomphcatiop pi 8ris groniptshrepipicnisalSyeuptbne ol sk edscat@i@mtor and

' ' h bj d t ed
T .
transpihtatiof andal hedk®pped BbikrRiGREEHs FEREBORARY Rgs%gﬁﬁ)og% patients

3-time recipients during the 3-4 year period.

with diapefid eprhsopatiy ec petcin-oreedisegrsaptanimpleely wer24fionesth after
of ki dney functiaon

R A e T
diabdteAketinéathy di®PBM reSidlcBidcRAse inlhRAES3al BYad F?in%gc\]&;&gd’ftﬂbe eye.

after transpl antati on was exam ne y oculists _
[00149p Jrappeated itinppjaspigtrs Of Tl Dudombs aftert e ¢t yah@lhitigon) were
aluatedgfﬂs change in clinical picture

perfolggnréa ggilgsgtéet%yﬁ, & &Hﬁﬂ"u JIIentp,{WiGE ogétpagfntg,ghrﬁ%ttilp@srﬁry patients, and
4 repelte@ tranb gl s R @ | bei&ki ng 4 BIIIQQ)?%B!%% r%i%glreﬁ tf’@%}pﬁarﬂgﬁons of
ges note uring e

progressi onof pathol ogi cal cha .
pancygap Insulaegatis of nobsmm abhoibu(ditoprelerv atidh of @asidye chahdy in patients’

i nprovenent of _th e fundus picture; in 5 recipients
stauy 58 BERed aftsriie o Faemigition eterisallbnotasoik behe resultof
succeBsiE O RESHN W%&tﬂ@‘@?&%sglég&ti%g? A IERLR . Wi Revere sensori-motor
non-proliferating retinopathy therewas increase in
neuregrayn whch had dri8syrsr-alddnanggiithiadulih elrperdoagiede @6 alelfi@history of

Qut of 8 ed patients with pre-proliferating o
8 YeE| ISP gocaniven s (ncanrqiBFoRingbyshra vk aliet Meseypieypain in

SRl ASRLSCLA 00 TG SBEGH L) e gt 1
transplantati@n paib ireekismofiest|bsaersaandyhenificr G3% traM3plapration itic@mpletely
Vanisthg(?,rgl?lg lthaerr]ltrr?ltlsicgﬂr E)%gs and volume began to regenerate. As a result of performed
transplantation, during the 4.5 years of observation the patient’s muscular volume expanded for
23 kg, his muscular tonus normalized, as well as conductance of nerve impulse through motor
nerves. Also, Diabetes acquired stable course; doze of introduced insulin decreased for 50%. It

is possible, that reduction of exogenous insulin was significantly stipulated by significant revival

of own B-cells of the patient, as human C-Peptide content in recipient’s blood — 0.1 ng/ml
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had | aser-coagul ati on procedure perforned, did not

need repeated | aser treatnent during the whole term of
wW@omrAtHahspl ant ati on observation - from 1 to BCHES2087/066786

In this, 3 patients of this group had relatively 1, 2

(emﬁ[tho:f’narcﬁpzﬁ‘%tOeP y%frﬁi&% {[E&t rlgplsb tt%ttblgca et r% afi% é:lg&? 80.55 ng/ml

xeno ans atl

by ti ¢ndOf thaMdltysdrgRriod oﬁpﬁst@ﬁanﬁ)lﬁﬁétioﬁ%&r\&hﬁ&h.
proliferating stage of diabetic retinopathy had
TRANSIPAAIMIBTYONoR PANCREAGHC INSDUAR. BEYESIGYLTURES OF NEWBORN

RA@I?? T IZ@TJ'EWTS%H% DWSE?@#E ngk ot )e?ﬂbe'ié% 2%?9 QEFE%IRS

noaer ncrease o0 uncti ons
This el G L} BEOE: B SRS g ESYONTS AL Fhe Hafent of the
firstpraogm @saticonvaced fivol 1 ifteSat-iangraps 834 sBumesn bbdieshse varied from 11 to

ti ent (femal e) had repeated henorrhage
=7 ylg%%gw\?l}t F(]eig@z wi th substantial worseni ng of

vi Sutients fad %%abﬂ@gwf@e dipbgiesp PRAMAEPBIYBPEERigcenditions often
altemsﬂeétwlthelieltcmeparCMlsuseﬂlsbd@m pancr eases of newborn

kf@klteswé}@@@&{ ng/tcﬂi&%c cgmsf)h e{tfoﬁ‘s:%i s¥§ver ﬁlhéé z{t 11 had only

etic practic Xenotransp
SenSBF TBSIPE fFWGPARY:i k PRHEN BRd SCRSATIGRPIOE AIOTAtEY amﬂ/ ﬁeabgnc cataract, 5

patigtitab etrgsriimdtbi deusopattiyeinies @aptabsdhy (h M@én@ﬁ§ Eﬁd/ﬁ’dﬂ Qﬂéhferatmg
dlath% ?&1n8ﬂ5th§ :Ng z)?ll?%ﬂté) r atr%m%[ ee{bﬁpor?%%aanﬁloﬁ’]onand rE{t re?l inopathy; 6

pan@&ma?wwéd @Pﬂuspfphb r@!l?l arrewrliferating weinaprdt at pam)nts — arising
neplropshsireiprolifesfing l‘Htin@f)ﬁHy Q@aﬁ@ﬁt@d e)@[ﬁesﬁéd H@ph@(ﬁ;ﬁthy and proliferating

retmlog grﬂ' ;?aﬁgl?tfscgﬂ{sog rrsl%t\égglenrgi go\?g{nou%/\r%rﬁ(r:oel% é\;{ dctp?e&é{sd nefﬁiropathy and
pre- Préagqf?téﬁeﬁﬁtlmwaﬂﬁs and 4 patignidesensoprmator ghd autonomous neuropathy,
urentioBfaké cmla&mﬁ: ne@%gﬁmgean@ @n%rmmg&edmﬁan@t rated that

t at L on et ce
ngxl(gts:h%sd% %rrolpr?l n s revreglgg iy éﬁngﬁ{wénts -mﬁgc? n%?ﬁ éaaaysensorl-
motwmflﬁer Bith aﬁ@ﬁPWOFH ﬂféﬁbqtlﬁ alﬂsfypmihiawabrevcl@s@m% patients, including

arisiAg AtplirSp e eoh 1|5n;$alﬂ1|eht@ 5@%5@?55511 8 Pathealsf a&f mreﬁffé th‘enﬂhsb recipient.
1Tl

D1abeﬁc r% a%ﬂh?lo\xz%s\r/\flegeai AT #(‘)1 B%tfenésntuéc\ﬁf‘fjé%lg pau: gé{ﬁlferatmg st(ej\ge —1in 13
patigngsy merlerﬁbfﬂratmg stags ul ip ¥, patipreip cndprdiferatisg sthgech anyesipients.
t thﬂDtﬂ'@@ﬁﬂp%%bf@lﬁlﬁHﬂshlr%lﬂ‘ﬂaﬁ@@ Qpcﬂb’i/@lo%frfeﬁ%f hmlﬁ%ﬁéicondmons

panc P Bl L TR ot Yoty i LB gt ansplaniedadose
of P@SWU&ISM?QIS}CUBUM recofved &om mehpre. thait 4Gt frratreases of newborn rabbits.

All fé@ﬁ)‘ien‘tsf @E‘tﬁﬂhﬁﬁll?ﬂhtﬁﬂ: RSHVOEbUTRY BadPRIaRivelyS 1cl@ﬂgmng 1-3 months)
sf ensatlo of carboh drateme boJism
stab e e A e D AT el of TRpDP dapy was chosen.
gl Ybemiversiasubssanpiat iesloetianooftaveragolwvelalf dgilpplycenilarie palyents of this

group¥rén MR RRS oA ﬂrf‘o‘% td(ﬁﬁﬁfifaﬁl'%ggﬁ %‘)? %{rirlohﬁ)n/i inl ﬁﬁ&lthﬁftegﬁ%{s}ﬁ antation,

and m mniolg é%?d o el'g; af{%gtrpwplamanon In correspond%nce to chan ges in glycemia

glucozylated hemoglobin concentration also reduced in recipients’ blood from 13.1 to 10.0%.

Significant increase of degree of compensation of IDDM was accompanied by decrease
in requirements of recipients in exogenous insulin. By the 3 months after xeno-transplantation,
doze of administered insulin was reduced for patients of this group in average for 12.5%, in 6
months - for 26.6%, in 9 months — for 25.0%, in 12 months — only for 9.8%, which
demonstrated that requirement for exogenous insulin to pre-transplantation level. Maximum
reduction was noted in Patient C. (female) (26 years old, duration of IDDM - 20 years;
secondary complications — sensori-motor neuropathy, expressed nephropathy, pre-proliferating
retinopathy). Already in 2 weeks after intra-muscular transplantation of pancreatic islet cells
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mmol /1 (initially 10.650.79 mmol/1). In 1-year period

after transplantation these distinctions becane nore
wore@niizigssil : i n observation group daily aver ageCT/US2007/066786

glycema is 8.50.39 mml/1 against 10.140.6 nmol /1 |n]c

control grou Siml|ar tendencies remained in cases o
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ers 9\}) festation
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4 patiegtnsquispitd tieirdong his@tyreNIDDNING®m U@L tea3.6 yehks, average 11.1 years),

revefled %§1§1‘i‘£ &eliktib to'f@ggﬁ /IZ% (ﬁr&%&%rg D13 ﬁéi Q)lnne%nrgzq? 3 odrléasf:h non-

contr
S“”‘BP“% %EFH’I(%%%M%FF tEFgﬁTH]én@P%’hPY theantngntl 8&%@@0 foepide-positive

patid®7 ddultled 1®. 7 ang/tese B rpapadits qavaayd Hﬁlradbliibﬂ?tdlﬂjetes — 12.6 years)
cond@ﬁﬁ’m&l%{é% g[?zfcfeeorn 9 Etrogﬂap %Eﬁrﬁ‘éd ?a%b MBS ?1’{;1 L & stimulated —

arison group t cat or oW n
0122’2?72 b7 to 273.1 rrg/day Such conplication as Mriak
Sy Edificonenfiienone tfhfns;ﬁlhhﬁaﬂi(ﬁﬂimtfeg&e of mahiFdsehiemosdiaec compllcatlons

depeﬁqg’d ﬁﬁﬁ%ghtd%f %9%5 8h ﬂgléf]peggr? ]1mcall ?tg%eggéévtailgeﬁgeu go if all patients

ana
with tsp:ésg(ﬁlgmr @prcgqaﬁtyé@d gmsrﬁﬂtlablymr@m@nt of the shiype of thisedmplication
alreaglfy taftert the fist &ﬁh/s@mn&iﬂieﬂ bf pincfdaBsisng cafs CG{Itle’éﬁ BuZodi §f %H@]ents with
ro
b S aun e HRE IR b s
i sllaputadlp @ath{%\mlp iNtiad ptage @ﬁ,ﬁﬂrbe@wggeph@&;@ﬁjyé@d bt disappearance of
micreiprbelitureh ang eelghinspee of |td5hd@h@8 kd Grtfial gl‘iﬁ)\éﬁghsm €Sosiie post-

uanpiftiol LS s @ﬁrvg@ SRR T ST RS Ry in 63% of
caseg hdn ﬁsqf 8yisgipicats. obsBe vame dime, ERrEtioy o pratein avithesirs:, significantly

reduce@lt nRHRe-Prdtditeahicfchagidini Ilnfé\f‘@brdtélﬁlfﬂlre% &5 Qﬁzﬂ)t 0, b'g/day) and a
tend&'%% Pe*&h& ornegn fnoﬁrgzra, gzra atl ﬁueég\éq?ezdga%agalwrmsgﬁ wh1ch allowed to

ari son grou
Mgmﬁﬁ@ﬂb/aré@u:efdpmoﬁ b%qt@sm%mgdlpw evbietd tergingte admofistering it. 2 out

of 3 @héﬁ’éM@Ieh&rdiurth the-peeiad op&fsgfv‘ét%ﬁ QR1atiSBFNANED. ﬁy%%fs?ﬁfe?b were no
v%ft g %edﬂ?e%c 5‘H§ . entili reduced’to 10%due’t

Signs R ORISE VS, diajetie meRlRpy ‘éd i nsul i not her apy. [00150]
| nﬁﬁh@%@q éar apesenmith tHe fowistagatoé diabbiat nephropgdiydias only a

shortt Iivaasiok@ivt atft@ nfo@ﬁ 53M:ék‘d Resr AnotdhSlantRioh Sf gl?ﬁﬁesn@ftpancreatlc
rmactivation

1slet ce?}tJ ?ﬁ)ﬁ%&a H ég\gaé %rimrﬁl é’ﬁg ogg\(/‘éqayminpraaé Prea@pprqached the upper

bordegsy| InlantlllmlﬁXm aftaf whtcy pelaiely Hewapy firm ppegréssivhof whidhic kidney

insuffielehéydob) pRriceser ved i nsul i nproduci ng function. Careful
observati on of patients from observation group (wWth

anmmblpnanmtm}emitlaemxrpadss@r&ag@s of difetic Q¥Sbpathy were subjected to
repee&&ﬁ{rgr%ﬁﬂajngﬂs gf pﬁﬁ%ﬁ%@ qélel’ & Bltgrrég anlaoéf of p§1€1’1t5 with expressed
nephropathy became 3-time recipients during the 3-4 year period. 9 out of 10 patients subjected
to re-transplantation were noted for at least no further progression of kidney function problems.
A patient with diabetic cataract (age 22 years old, IDDM) duration — 11 years) by the 5™
month after transplantation was examined by oculists who stopped noticing spots of clouding of
the crystalline lens, they evaluated this change in clinical picture as «cataract resorption”.
In 10 out of 13 patients (i.e. with non-proliferating retinopathy there were no progression
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EFFECT OF XENOTRANSPLANTATI ON OF CULTURES COF | SLET
CELLS OF PANCREASES OFNEWBORN RABBI TS ON | MVUNI TY

WO NOV/THESRS | N PATI ENTS W TH TYPE-1 DI ABETES MELT/US1087/066786
[00151] Conpl ex i munol ogic research in 20 patients

1d be rformed_after conpletion of _
of PBWPP?&}%\/?P £ %ﬁ?‘grﬂ\ﬁzﬁﬁwgﬁleéﬁv%ﬁ ehsebrtiey (frepddo §fyears), with
1mprc91|egltentazﬂtlhesey©ffurphlﬁ pictasgs SatcipiendsYaterde of et tdstacianiéht, decrease
of ainBuddf RALrb SALSrigthd h I—foW%@ell ﬁggﬁtgfﬁruﬁ;}fﬁ E)rorli?ef}%% e%ly‘:opathy there

xenot ranspl ant ati ons

Was JRCFia HAP R ot 8 ‘Fe‘%'éms @P%Fegéﬁ{’& hemerhages eheurEdy wer e
us éiitioh8 phyenvedl pagents mehgae-prolifaysiersinefatiph ﬂg@@%&ﬁﬁter 2-4 years

aftePihd o%%n%ff@ﬂ%ﬁ% dﬁ?l%h g gglgcr&it{cqgle?éellg %HR&r%yE)r})hffF FthE Process was
g les {o
I‘Oteﬂ vév HIFFPE PRpHipaUents %ﬁSﬁmff gropB (§3%)y 8ihotprigr tof transplantation had
had frasti-@nagslaudn pracy@eae pedomipel eil ot ineed tefpeztu&di[h%&l t&mrﬁéﬂt%rmg the
t
whol tehid loaggsct:g{?lngﬁ %l%neébs@ﬁltatlgl? 'fr%lﬁl ?fro E)l' é/gar]s In n;gmj gr%léents of this

presenc

grougrbip e lgdut 46 rWeEmWSHhP@HOW with |mynawnbﬁyme%months to 1.5

yearand activation of nonspecific protection factors.

A TG N M AR —
of dmhﬂlq rietle<ppadfy ]a’crﬁitllebxl)ldclefsiomg)(ﬁhlra:ls)nt loarad 1.a1ytirgenatikzaaiod of clinical
pictirB ¥ kHe%yeé‘:@gné—QI}ﬂH b&RS if RO oF bfg}ﬂ\%q‘gﬁrﬁgﬁg ﬁé ﬁbab V\Y’tq%]e to active

i ncre - | ynphocyt es count
resoiﬂ@“@ﬁ’&f‘é%@gwés )r derhe progroees of pohfegsing preicessivps noted, herewith

1 pade Rl tha0 lﬂépe@fed_ﬁehb()ﬁ’ﬁﬁgk‘:ﬂﬁ@ﬁtﬂeﬂuM@%lgﬁsﬁgtﬁ%al worsening of
Vlsu%]ﬁtef}rjotranspl antation, there was a tendency to

K% ati on of content of T Iynphocytes by the 7-
10Usingasansplansenivin aff cuDéeddsibd ells pruidinedefiorh @ast@€dst6E newborn

oI P05 L DA L EL LS i o
xenohgpsRkNtALEY affeeltgrcg piste Aelks inthiddren maths phcahtimbelonmetlings were
resehcdQhiog g Oh ¥R g ok QO Qtﬁen'tWQ§ U‘Qlfl %ltzltﬁ‘)h ahg hrlf@“x&{r§ ¥fter the

conpensa

IeVIng of
first ool S fhonn M Eblhrk HRBRGHS BPUp (aoiiHel wHbS | 1
transphin[eﬂbh)sa&lsib}eﬂ(tif @0 chiddreg peladtedloh bﬁﬁ@ﬂ%gﬂ%@?ﬂgﬁ(gbsc&{trol with an
f t rabbits did no
allo»%ﬁlcé Fcfr%gﬁ,osex lgrﬁgevngl%if Lh%fﬁsee% !&%&[@f OPECQ\?HS?Trgﬂ%‘fﬂW n
IHSUIQU@IMdetvakOpm@nmfctOmJﬂucatnmal i ndexes of i nmmuni ty wer e

C Oﬁﬁtﬁﬁﬂ%{é %Ell_lkl s%#%én%gﬁ%ﬁ{]}égéﬁ%%ﬁ %?rl %‘%&ﬁ islet cells has a
posnpz,g:ng

BSUHN IR NSORRSRABS!, T aipbPiF 3 mﬁwftﬁmansplantatlon dose
of adRERIENIdd Y n Sl ARSI i NPME bINSEBENIAN Comparison with the initial level, and

by the end of the 1 year — 43% of patients had lesser requirement in insulin. There were no
such changes in the comparison group. Dose-response effect was noted: the most decrease in
insulin requirements was noted after administration of the culture containing approximately 5
min of beta cells. At that, in post-transplantation period more persistent and expressed
compensation of carbohydrate metabolism, which is confirmed by dynamics of daily average
glycemia in comparison to the control group. Already in 3 months after xenotransplantation,
level of daily glycemia reduced from 10.78+0.55 mmoV/! to 8.6 0.4 mmol/I against 9.15+0.72
mmol/] (initially 10.65+0.79 mmol/}). In 1-year period after transplantation these distinctions
became more meaningful: in observation group daily average glycemia is 8.5+0.39 mmol/l
against 10.14+0.6 mmol/l in control group. Similar tendencies remained in cases of repeated

transplantations.
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DI ABETES MELLI TUS. Type-1 di abetes nellitus patients
with history of disease of |longer than 5 years usually
whewonei4seci pi ents of OK cul tures; they practlmr/Uy2007/066786
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of newly-born rabbits, and in 12 patients with type-1 diabetes after repeated
xenotransplantations of cultures of islet cells. 17 standard tests of cellular and humoral
immunity were used in immunologic research, systems of phagocytes and complement,
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rabbits.

[00152]  Itis proven that in patients with type-1 diabetes prior to transplantation of Islet Cells
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recipients (i.e. 20% cases) — full remission of diabetic status (induces by transplantation
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time relief. However, in 2-3 months after xenotransplantation of cultures of islet cells,
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No adequate insulin production by beta-cells that happens, likely, because of its inability

to secrete insulin on strict principle of feedback, may lead to development of serious

hypoglycemic conditions, even upon withdrawal of insulin injections. As a result, emaciation of
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map%ﬂ{r bt ;?A’tleﬁlts%g}?gst—(l)lfaniglgl?aﬁyon pgpgé ; lg]ltrEgeneratlon of pool of the recipient’s
own beta-cells takes place (Skaletskyy N.N., and others, 1994 {6}.), which, naturally, start

secreting insulin and C-peptide. As a result, years-lasting deficit of C-peptide in the body is
corrected, and that deficit might have been responsible for development of late specific
impairment of vessels and nerves.

[00159] Assumption of physiological role of C-peptide is at odds with widely-accepted
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and also in cases of diabetic nephropathy, retinopathy

(except term nal stages), use of xenotranspl antation
wW@Roocres ed islet cells generated from pancr eBGEESN7/066786

newl born rabbits may be very effective. [0|0162] Duly

: j 1 CUl L ur. .8 cel.ls transplantation i.n.. .
P b e B bl ¥ el B gl P BB Sl btication

of fateink imalscul@yof pudsisant irdddcy fadhi @chad BeuIpHi09P& s De@feen aminoacid
critical illness. Prophylactics and decel eration of

remydpg 8hdardpd B-shaans ef b modequins Sormaeshiand dleht \G-péptideepossesses no

: : t,e ranspl.ant ation, .can render

R A L N e

[00169] pr@wvessiaptdr isRuppdrra W Jwdlishabidaidhbeovhitedls aPSL 11991 {15]).
patients and by raising their |ifeexpectancy and

They dagepstrajied flpo 16Biptdearsader ajtinmatngdeidéct ool wiilizgonfof glucose by

0N .. ' al.dehyde- fuchsi.ne was used for .

orgafifln R MRl Olden bR P G e e i gyoctuction of

glucosestyl liverGiombaexilngdcel 1L.& (erMawé&P] laghini&elidd 8 ¥-gépBde to type-1
i mmune-fl uorescent net hog of norphol ogi ¢ anal ysi's.

Diabggers gueliigist praieris sssurpd betteroglydsami conoripgurtemss framdconcentration of

of  t hi t hod. | NE- H STOCHEM. CAL COLORI NG ,
o BRARER LB s ot TR R S SR A s
treatt OO 4litbHasuIe tveerG @hpsridnd &nthé ik akd W3R g Yt HERinFe Y F%uman C-
recei ved during incubating of pancreaflic
Peptide bpoRdsitivgrpiinence on loleeonipdicatins of aisulRederendins Habetes mellitus. As
cor ni.ng- Cost ar), .Suspension of .cultivated cells and )
SUChi(:gﬁl lgaltlggtsc lljtbt gﬂ)agetfcs "géyﬂ%%&f H[“Qé rf?arlre DERIIY P BRFGYIng, Which
improRethétiddentbnkfigtedBl BaRtioWBI FRSQloH o ABuBin mq’ﬁ(ﬂﬂ:ﬁ%@m glomerular
buffer (PBS). Then, cultures are fixated wth 0.5%
filtraigninig| Hatierts wWathi Gabetia retppady pencitabgitpbf rheomto-retinal barrier moves
180 e{.aturq Then, culture re perfused wwth PBS =
upws R Yith A GAHBATsp pathe s ¥ spiopsmof cardiac rate on inspiration
and SPNAEHH. I Bt ddaRioheasde sheliffuand of Q&Hl?ﬁstt&idg of CUpERRERo0d flow in
mnutes at roomtenperature for blockage of *
workirngistesil fmuscles ppdiabeteomeitts fmoidi e Smpriveer NBeclhanmn of such angio-
I i Ng. Wi PBS.sol ufi.on, nouse nponocl ona o
and SUFF BRI etegg?‘nfgiF“PﬁPt{‘%i I3REGICHr |t BeySI e shiech of drrpeptide is
realiz¥dt tirda%h Qfrom@tieh of HEBH WP cer ﬁehﬁfaQe,omeﬁ,ué%pﬂfe%ﬁ% it pertains to
After that Petri dishes wth studied cultures ar

activptipiupbNedKf-oA TH Z@lembsine esprasphracnacidrmp esatetied . wilth@mbranes of
L 3-1i cleansing in PBS and 2nd anti bodies are laid on
di er@ﬁf tUPes (anti-mce antibodi es marked FI TC),

st i &d - i bid i % ai
00100 B T o AR Al by B 45 davces
melliglsygevém iapert@BDui suxiBirg netholdf thergs,of aypd- pdiabétés MeIGars. Anti-

o g B B BB e kdprosic
exerckRBdeduate sugar-reducing therapy is necessary for the success. Application of organ
transplantation of pancreas or grafting of islets detailed from pancreas, are fully justified in
providing medical help to patients with diabetic nephropathy in its terminal stage when there is a
need for transplantation of an allogenous kidney. At the earlier stages of kidney impairment,
and also in cases of diabetic nephropathy, retinopathy (except terminal stages), use of
xenotransplantation of cultured islet cells generated from pancreases of newlborn rabbits may be
very effective.

[00162] Duly application of cultured islet cells transplantation in complex (integrated)
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[ 00165] Perforned series of inmune-histo-chem ca
analysis of islet cells cultured from pancreases f
wWoeMiZAt2888 n rabbits denonstrated that share of PCT/US2007/066786
insulin-containing cells in cultures conprises from
treatz&l{‘l L& t?}% V‘Hfaﬂé’t@g Fh%ﬁltu@l%ags@bsta ﬁglf}ﬁ‘zﬁfefm§ p L6yl Qitcerﬁxcal illness.
by counting cells inits analysis’in faze contrast an

Prophlybaaticypond deoctpiatian b/ e camdry iabetiaromplicmese pavhieved with the help of
m croscope. In addition to islet cells, singular

reguﬂqraﬂa?aregstf%*s@e@amﬁan rendenBotcnly awewalulfwtbl@rfrcagh%qc@ economic
y ,
effeé’t Ilgﬁea b %% dgseéﬁh(sa%l r1]1*?‘ g t T g&d%ﬁl aehldkkgr %19311% their life
exp&ﬁmm@ammkngMche i mmune- hi sto-chem cal coloring (with
nocl onal antibodi es against protein toKeratin 18)

[00183h | HESIcabetade) calpEn ek celsp s MANKTignd hisaldple-fuchsire was used
r
for rgﬁés?u %g&a %Hl aIﬁ(# n%e e%lfgb?&eelfe%ﬁgxﬁl)% @gue] ?O%?zﬁﬁlﬁg?élllsS(PeetF-cells) we
latelg eilsé ﬁnmhﬁ&élupfee&an ﬁ&thoﬂ dfhﬂor@hd)lbghl‘cansllyaH BlaE)w is the description of
.consi dered hi physi ol ogi cal as they (al pha-cells,
basigy gprppeneafs) agd Pgﬁﬁeéé’f fhdg mgthednat ural  surroundi ngs for

b BB s BEORRYG B SHE L BT oS PO Bside DR REREAs oF
NEWRGHNRABRIFS] sl ands. [00166] In addition to studying

[001i6AE CRIribblaadells QiEROKLdtioaveafse Elﬁlﬁjr@sujeédﬁe@ duMBg BedRkiik BBshncreatic
total ampunt of cells in it. By the way of nethodica

mlcr@ofmamqﬁgs in playde @Jltqﬁ@h?egodlélms(@@reglg eraeh Seeneasipmef qiiivated cells
and Xgﬁlﬁ%fusgrﬁ‘? % gl%ed [HI% Elmrr?f f ar{)@ e undﬁ] 0[hl Heﬁ f]warm solution

m Crosco UCCGG

of plid¥phaté Blifer @BSSCFhyg dulditts &k fikQtcaanas @a%a%r@lfalm solution during 20
1-2-day-ol d rabbits contains from 451600 to 568900

mingtes @roem|eperalyes aeen, clgpiras asc)gt)rfuseﬁ é/ltdjd)é?eg gsfutjosy \@nth added fetal
S lture re resen f usi
seruff|dob i | $hEerbBROTTERE: Tt BoRe B it 50 Bipuigs g room

temp’e&\ilbﬂetfér bidRARtof BbndpeLiic s@ﬁjtioﬁ of AntisddidsNgAFBr $HER deansing with
dose is, in average not |ess than 2,000, 000, at |east

PBSgobiign, rmmsg manoglogaltantibedigsto u[sg@l]_(ngm@ujllp[g:d @g PBS solution with 5%

of feﬁr Oducggr tglpége;r h? togﬁcu?tg Ove ﬁff t[’lflt&ggrét éﬁtj{%iso gNéglr tuclﬂeé cultures are

1ncuEM@dﬂtﬁbﬁ 220 Yn@Bahe s it&hbdiBureS UTHeRS3-BmBCI&Rsing in PBS and 2™
percentage of beta-cells in each culture. This I's not

antibpdinsepadaiti ancalgires f?)@é‘tﬂllcedfntlét)dlﬁfcmaykelde@mcél guftaining 45-minute
RS S A e ) M

PBSIi€ i@ 98 RuBuRs falrhalfﬂﬂthfnd@ﬁJo%J hssO oAy priphtatiBSs A examined with
islet cells, which, naturally are d|s¥|nct|ve from

fluorgaesht midiescopo asdmes phegrasephedmaldygiab caberael |

e R R R —
panc@@a's&‘lf%iem%%gmvﬂagﬁ'té delnonSfattN@REsHaR! diSnduBinf[OAMI{BAIR in cultures

85% For biologic preparation this variation in
Comfm@g e 787 t(P 90 Buavepgnitdr ) nbercsitgmsicalcalated byponnting cells in its
ncrease of cul tures. use

oty e O R o R SogtToGH g Bl Pefisscent microscope. In

addition to islet cells, singular fibroblasts are found in the culture but their share, usually not
exceeds 1-5%. Cells of epithelial origin are usually remaining cells in culture and make 5-17
%, which fact the immune-histo-chemical coloring (with monoclonal antibodies against protein

CytoKeratin 18) confirms; but they are not beta-cells, as these cellular structures are not

52



[00168] Inmmediately prior to a planned clinica

transpl antation (transportation) of islet cells
waeeoraeeisthere is a selection of cultures w tPCT/US2007/066786

enphasis on longevity of its cultivation, results of

e R G T N —

the cmltanﬁ;hhléhbé ednisiairddshi 0N ginsi@skitd ac@Bdialphans)beltAcE0 %—cells) are
box securing supply of constantly circulating sterile

natuggl surreandingseler @G arGeHeswho an narr@allqoufhé@m opmpinge,to some extent, an
auoh6 ABFPHBAMBLIIGOHRRE) gtﬁ]c%(r S e IB%F, fangs.hel p of a

Specl craper

[001@6} ni Ingd@oivh & Jtud(Fag W@duﬁﬁ&drﬂ%@itx&%‘f@ﬁé@il@& e RRIAthed total
centrifuged in special 50-mlliliter plastic
amopts9f_gelfp s iyt gBp theoway pbmsthedicahiconntiogfiomar® thenn2f esiures, which
ansferred to .a steri

I S P o B A g o e

succ@letl thladdermigeOthat icORure MBEH G b@SHE ! %ﬁndﬂ:is@s eehlubar old rabbits
aration is then placed into 50-mliliter test-tube

COM%\‘HEBPFWI PY0 101568200 inlet eells (dvethgaedhidl 15@ﬂh|(|)13ﬁ dosxaft IslagCélts Culture

ot RO S FOOAE bt ey

Amb@ftf it @ellOccRBRiInE 11§ QIATTIRS i BEARPIze nbf 1e¥ thhn 900,000, at least
apparent to one skilled in the art that various

80%6ﬁdﬁg@8mﬁh@ﬁﬂﬁﬂ$flcatlons can be made therein without

O T I
with sNJcﬂy Jehanred @%tltétwe%ﬁlhﬁbt@ﬁg%s rs%%h' 5§ érgﬁg ?@}9%%%? Beta-cells in

transpl antation of cultures of 1sl
eachgltprgh bihis tsonas i Prefpaaation etsha esslubf smdtépmgdmmd ccﬂueﬁﬁxem eysmhesm or

genel\%léfné:fzﬁrzg Hanl%)ggagggé ngg l\{lla{ %glgggﬁ %!@dl%gltrgnmt@on represents a
fusiokY bhrlaD¥Masrdw feul Pk i &I NwWNicH. nﬁtufa?gére(aﬁsltllnctwe from each other to

xenot ranspl antati on of pancreatic Is
omedegiesg eAnalysie ohead mosftlodemeﬂnmﬁndﬁrlr@md id@wfskarebf beta-cells in
Tr.anspl ant ol og

he cﬂﬂ?‘rke’ g R s sg i el el M08
For Bladgt %l‘e?ﬁﬁmgh Mhis viiASANAVBedress; m‘%ﬁl {9/ Jlo't\lgxgmﬁc%'td Upon

ot hers Change of course of exper i ms
increpgepdfraopamhgf anbidess vised fqndrtmmspiﬁntmasmﬁmmphamtray befedutes.

' I Vh I f th Al | - Russi an
001 b B b e et

cultuﬁg R %ra s‘éféct-%@&s&hl%%s%ﬂgimfhﬂst&nf]br%e&lty gﬁﬂ?&ﬁtwauon results of

et sk I'rsan
mlchscAplc OBi;qyumiomnarMI elXipreks- E&nzdyhm:ﬁongeﬂluﬂyfauﬂ efibidity.i GdtRéring cultures for
|| s of. pan ses and its transplantation. //Issues
transBIfamPPgﬁs}?J'caﬂ %gyj gonditions; af (liqu@rgg% secupng spgply. of. constantly

c1rcuPat1n§§t‘e§Q: air. Selected cultures — at 4 cultures for one transplantation dose is gathered
with the help of a special cellular scraper (Cell scraper, Corning-Costar). Gathered cellular
suspension is being centrifuged in special 50-milliliter plastic test-tubes (800 rotations per
minute for 10 minutes). Then cellular sediment is transferred to a sterile plastic 15-mm test tube
and 1s being suspended in a salt Hank’s solution. Marked test-tube with cellular preparation is
then placed into 50-mililiter test-tube and tightly closed with a lid additionally fixating it with a
special film (Parafilm).

[00169] While the invention has been described in detail and with reference to specific
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conprising: harvesting said pancreases of newborn

rabbits and pl acing pancreases in a salt solution
w@pneeBshg an antibiotic at a tenperature of BET/ISIB7/066786

obtai ning m nced pancreatic mcro fragnents from said

pancreases; and incubati ngysghg m nced pancreatic

mcro fragnents in a serumfree nmediumat a first

i ndVBATIISCliAvpleiPd$ure 36.6 OC to 370C for a first

i bat i eri od, and periodically replacing the serum
frdo meth APARA PRBU G &P AN HOE BraGrR oy, the method

comphMaat ed cel I's conprising exocrine cells and bl ood
cells and el enments of connective tissue until at | east
80%eyEstingsaidpiangetse$ bSneavberbebhits sldgilacded psicreaps in a salt solution
i ncubating.said m nced getanci i@}gloc mcro fragnents in
compusige %Ié?‘ﬂﬁ:\‘?tfceaé A IR Ol nd i ncubati on
t egp@idihthcéd %réaﬁc%%a%cfr%ﬁen@s 1?@19%91@.@9&% %;' 4

period until at |east 78- 90% of remaining cells are
betmmubsingtsaclehised pheraitic rsiardfrggnems fir & sernmdiraenmedium at a first

By gty e el eptaced Cana Uil
the YARH 8led hiGuh Il rehRG a%ﬂoﬁﬁn&ﬁ%ﬁ&hﬂ%&it h@v%ﬁe@ Afs dhprising

370C. 3. The method of claim1 erei rst
exodrine odlbst anoirblqel detislandseléméros dirodagsive dissuthatihm 1daoB0% of remaining
clajm 1, wherein the second incubation tenperature is
Cells?&%%ftaﬁs.let'?ﬁﬁs?ﬁ@?hod of claim1, wherein the second

' nﬁfégﬁ‘atdn rBaEiefn'i&gd 'p%né}e&tﬁ: %lé?ﬁxﬁgm%gtsﬁn%gﬁp&g%&llfpe% medium at a
conprising beta-islet cells obtarned from rabbit

secopdihcnbamasempérenied 22 Tietoa29 °sl fet a é@loh8 imubati@opedioddintil at least 78-
followi ng a sel ected tenperature regi nen of i1ncubation

%A remaudee pelliciredelacisier evlb, Prhggrintid SBtRilfegamedim is optionally

perior?rizéglﬂarrémgyeﬁ, mr}g%n §5aid the%_}sy%gglsi_ n a serumfree

m’l n accor e Wt alm 1 and wherein isol ated
beRa- i sTh¢ medlodsf @fmab ket therfirse iG@lHation wibpeaattitdrit 36.6 °C to
., 0f 1,500,000 100,000 and have viability of at |east
37C80% and a phar maceutically acceptable carrier. 7. The

Copos! EhehyEEPI): ORI ARIRARI M 0 10
co#posi Thometiod ©f alait 6, whieireths sédoad Gaupasdn te®Perature is 24°C.
CO%T;p " S%Sle rantethlog%?tclazg OIAZ \?/glergient t%g: isgcloﬁfi iI?C?]lblltiS(;n period is 4 to 5 days.

6. A composition comprising beta-islet cells obtained from rabbit pancreases,
wherein beta-islet cells are 1solated following a selected temperature regimen of incubation of
minced pancreatic micro fragments obtained from said rabbit pancreases and cultured in a serum
free medium in accordance with claim 1 and wherein isolated beta-islet cells are obtained in a
cell count amount of 1,500,000 +£100,000 and have viability of at least 80% and a
pharmaceutically acceptable carrier.

7. The composition of claim 6, wherein the composition comprises at least 50% of
beta-islet cells.

8. The composition of claim 6, wherein the composition comprises at least 78% of
beta-islet cells.

9. A use of the composition of claim 6 to promote natural insulin production, the

method comprising:
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9. A use of the conposition of claim6 to pronote
natural insulin production, the nethod
W@ o9pn2eBsg: preparing the conposition of clai MPGI/US2007/066786
conprising the beta-islet cells isolated and cul tured
Saﬁg t)htr? Cg?fﬁgf g&?ngigdztnglrgcogﬂﬁsg t%l%eﬁbﬁ:'tan lghpeil'sislomqﬂ%nﬂ cultured
fronaredbitlpen@ésee apd onoti ng natural insulin production.

administering the composition of claim 6 to a subject in need of insulin and therefore

promoting natural insulin production.
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