From: Sultan Bin Sulayem -c—
To: Jeffrey Epstein <jeevacationigmail com=
Subject: Fuss hospital china pioneers cancer treatment
Drate: Tue, 0F Moy 2011 06:32:05 0000

|put in the keywords for search |[ Search

Number of freeze-thaw

There is Some avidancs thal a double freace-thas cycle induces a higher percentape ol lissue desiruclion wilhin a given kesion, hus fmgroves uniformily of cell death.

Follman[20] using a porcine madel, sludied Tinlrahepalic cryolesions indwced by freexing the hapalic lissoe for a batal of 15 mins. Addilional animals underwenl a double

fraare—lhaw cycle of 7.5 ming aach (DF L. Saven days aler freedng, OF did nal change the volume of Ihe erpolesion companed ta SF, howesver, resulled in anhancaed destruclion of hapatacyte nuchear
marphology. He showed thal double freezing may improee uniloemily of hapatocyte nuclear destruction within the margin af (b lasion dwe o a mare pronounced shuldown of microvasoular pafusian,
rasulting in rreversible ischemia [21,22). In addilion, & il is weall krnown thal thawing is a more important mechanism of cell death than coaling [23], the application of a double thaw cpde in dauble
fraazing may sccoun far the more complele marginal bepatacyte nuckear dastraclion.

Rabinson[24] showed thal far bone cryosurgery, the differencs of the viabilily of largeled cells betwean one Treazing cyche and two reazing cycles was highly significanl Bul the wiabilily Tolowing thres
fraezing cydes was similar o that afler two Treezing cyches (Figure 1-8-10). Alsa, afler a singhe cyck of freezing, masl specimens ware necrobic, some were sl viable, In conlras), there ware ng
specimens hal had vable calls fallowing teo lreezing cyckes [Figure 1-8-11)
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Figure 1-8-10. Average wiability 8 slandard devialion of umor morsals (espressed as oplical density par 100 mg wel
waighth
Fram Robinson? O, &f &, Cryobisiogy 2007,43:4-10
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Figure 1-8-11.7F &. Call pecrosis fallawing a single freedng cycle is nol uilonm (Alcian blee stain, arginal magnification

3200). B. Call mecrosis lallawing tweo frearing cycles appaars unifoem (Alcian biue slain, original magrification 3200).

Fram Robingon? O, of &, Crpshisiogy 2007 423:4-10
Inferestingly, Kallman's sludy indicates a marked reduction of leukocylic nfiliration after double fressng comparnad 1o single reezing(20]. This may be due o the fac thal the double freeze procedurs
provides & mong distined microwascular shuldawn al the margin al the aryalesion compared bo the single Treaze procedura[21,25], which can pravent rapid marginal tisswees infilration by leukooyles
deriwed from the blood sream. The dislinl scsinophiic nfilration in marginal zone of aryalesion was more pronounced afler double resezing compared with single freezing, and thus inersea o
Iukocyle (mainly neutraphil) infitralion. This may indcate a specific immune response afler double Meazing, which remains 10 be s wcidaled in furlber sledies.
A dauble ress haw cyde was shown o produce significant increases in cell desirustion for every st of thermnal paramelers imeestigaled. This Tinding is also in agreament with the bao factor theory.
Al high coaling rates a double Treaze thaw cycle should increase [he statislical probabiity of intracelula ice formation and cell damage. Al lowar cooling rales the effect of a double freaze thaw cpcle i
o increass e amaunt of lime cels exposed b the byperlonic conditians, and thus increase lhe dagree of cemalic injury8].
Selective lar inffow ooclusi
Selactive vascular inflow coslusion durng the application of a sinple freere-thaw cpcle effectively anhances marginal cell desiruction, addilionally, signilicantly ncreases the overall volume of the
Iasion. In clinical praclice, addilional Pringle maneuver (vascular ooclusion) was inlroduced wilh the idea Lo increase the valume and efeciveness of the cryosurgical procedu re{26,27].
In a sheep modeal of cryosurgery, Dilley|27) reporled thal the rale of increase of iceball diameter is significanlly grealer afler vascular inflow occlusion, and thal the necnosis as a mean percentage of
iniliad icaball diameler afler 1 month i more pronounced aller dauble versus singke freezing,
Follman[20] used a pordne model 1o sludy whelher seleclive vascular inflow ocdusion Gan adhisve complete hepalic tiEsue destraction. Resulls showed that il the single meere-thaw cycke was
applied during seleclive vascubar inflow acclugion, thea valume of the cryalesion was significantly ncreased comparned 10 single reepa-thaw cyde (3F) and double fresze-thaw cpde(DF ). More detailed
analysis of 1he transilion mones of 1he erpelasions of asch group revealed destraction of the intralobular rabecular srchibscluns in 2o 1, which was slighily mare pronounced in VO-SF-rasted liviers
compared 1o DF-ivers, Irgotantly, destrucion of hepatecyle nuclear mombalogy n zane 1 was nol compleda in SF-lreatad lvers, bul was evident in DF- ard VO-5F Ireated hepatic lissue.
Accordingly, within the transition zone 1 DF- and VO-5F livers showed a significantly higher soore of destruction of hapatocyte nuclear morphalogy compared to SF-lreated lissue. In zane 2, W0-5F
resulled in comparable leukocyte infillration as obsarved after 5F, while DF was sssocaled with a signilicanlly reduced leukooylic infilrative response. In zare 3, bile duct proiferation was associated
with apeplolic cell death and eesinoghilic infilration, Bik ducl proliferation was comparable in all three groups, Mareaver, VO-5F-lrealed Baars showad mone prancuncad apoptolic cell death, while DF-
traalmenl imcreased (he infillration of ecsinophiic cells. The petechial bleedings al the transition ta the normal hapalic lissue in zore 4 did nol dilfer in severily betwesn he three different irealmeant
groups(Figure 1-8-12).
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igure 1-B-12. Hislo morphalogical characterislics 7 days after eryosurgery. Mole he bile ducl proliferation (A afler single
reare-thaw cycle ol 15 ming), the accumulalion of apoplalic cells (B, alber single reara-thaw cycle af 15 ming during
lective vascular inllow scchusion (MO-SF)), and the infillration of ecsinophiic cells [T afler double freeze—thaw cyde af
7.5 ming) in zone 3 of the ransilional area wilthin the margin of the crydesion. Inaddtion, within the ansilion fram
one 3 1o the normal hepalic tisswe of zone 4, patechial bleedings are obsarved (D. afler VO-5F).
rovrt KoWmran O, & &l Crpohicdogy 2004, 45.263-272
Malaf28] sliudied the effect of vascular infliow oceluson for cryolesions in pigs dufing bepalic reezing. (ce-bal volume was estimaled by ntraoperalive magnelic resomance iragng. Resuls showed
thal the median volume of cryslesionsmade during inflow soclusion was 185% larger than eryolesions induced withou! occlusion. The gesmelry of the iceballs was more regular il produced during
infoe oechsion han il nol.
Seiferl[10,28] showed that using 8 mr-cryoprobes in viva placed in the pig liver, a 20 mins single reaze cycle wilth additional Pringle manoewvne, resulied in a salely margin of abowl 15-18 mm.
Hawever, a significant ischaemia-reperfusion injury may resull in addition 1o the liver injury caused by Pringle manaeuywre, For this reason hepalic inflow soclusion during cryotheragy should be limited
to special siluations requiring tis technique (for exarmgle lesions =3 em in dificull locations dose 10 lame vessels, which do nol allow the placement of multiple probes] and not recommended as &
routine procedune.
The higher affecliveness achieved by inflaw vascular aedugion has o be aliibuted to the abrogation of the “heal sink effect” due 1o the lack of microvascular pedusion]1,8).
Antifreaze profeing
I harve been shown thal anlifresze prabsing can enhance the destruction of cels froeen. All the AFPs, including AFP-1, share iha abiity 1o deprass the freazing poinl of body Tuids noncoligatively.
When the fuids evenlually fresss, hese proteins madily the stracture of e jes crystai]31).
Amore comrprehensive study on anlifreese probein adjuvant eryasurgery far proslate, breasl, and lver cancer was performed. Over 30 conlral studies compared the viabilty of prostabe cancer calls,
breast cancer cells, and hepatocytes. To show that anlifreeze proteing are effeclive during ayasurgery in vive, Pham{31] perfermed experiments with human prostatic adenocardinema grawn
subcutaneausly in nude mice. Prior bo cryosungery, the lumoaorns of test mice were injected interstitially with AFP-1. In contral mice, the lumors were injecled with PBS in a similar manner or with no
injection at all. The results showed (Figure 1-8-13) the ligsue froren with AFPs has comgpletely last ils structural integrity. The cel membranes are nol intact, the nucke have become distorted, and, in
particular, (he canneclive iesue surraunding the cells appesns (o be shearsd. There is na conlinuily betwean he cells, MDE' rumenous lacunae ane avidenl betwean the cells.
4 4 ]
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Figure 1-B-13. Typical micragraphs of the prostale cancer lissue before (a) and afber crposurpery (b) and (c)

b Oblained from prosiate cancer umors thal were njecied with phoaphate-bulfered saline solulian prior 1o reazing: 7o 7

Obtaned from umors that wene injced wilh a solilion of PBS conlaining 10 mg'ml AFP-L The slaining shows the cell

nueclsi; a. llusirates the rownd shape of the nucle n prostate cancer fumars and the narmal tisses structure; b, Shaws

that afler reezing same of the nucle have bacome distorled and have darkened while others (marked with arrows)

appear intact; & Shows that after freezing with AFP the nudei are disioned and irmegular in size. Furthermore, there ane

numerous lacurae in the tissue. Scale bar, 10mm

From Pham L, of & Crvabialogy 19599 36:165-175
Buldrew]32] had a similar sludy. He used subculaneous lumors of Dunning AT-1 rat prostale cels grown in Copenhagen rals 1o detect adjuvant effect of AFP | for cryosurgery, and the cryinjury was
asgesged with (he alama blue indicalor of metabolic activity. Resulls showed thal a double-lreaze procedure with AFP? was found Lo give signilicanty belber ablation than a double-freers without AFP
af & single-fresze with ar wilhoul AFP.
The mechanissm by which AFPs deatray calls and Gssus was not yel understand. There is a possibility thal AFPs modify the sirucure of ice erystals. The destruction socurs regardless of the thenrmal
condiions during freezing and appears bo be related only 1o lhe observed formation of Ihe needlelike ice crystals. Histology suggests thal this mode of Treezing is associaled with severne disruplion of
the callular and conpective siructures, including the nuclei membrane. A possible explanation far the damaging effect of the anlifreezs probeins is mechanical. The smal needle-like ice crystals
propagale through the
tisswe in the direction of the temperature gradients and may shear the call and nudei membrane and the connective issue as they prapagate through the fisswe. Formation of the spicules is
concentration depeandentfzZ].
Ragardass of the machanism by which anlifreaze praleing produce their destruction, the demonatration of the eflectiveness of the AFPS in eryosurgery in vivoi imponant foe cinical praclice.
Tumor fecrosis factor-a (THF-a)
The cytakine THF-a, while systemically toxic, kas shown banefit when locally adminstersd (o lumors. This adjuvant is known to promale infllammation, endathelial injury, and apoptasis, in addilion 1o
being cytabaxic to cancer cells and generally harmful bo lumer microvasculalure. Because af the roke of TMF-a in cellular (apoplolic and pecrolic cell death) as well as vascular mechanisms of inury
related 1o endothalial call aclivation and infllammalion, THF-a may enhance cryosurgical kesion in viva[33-35).
Chao{36] examined the eflfect of THF-a on cryesurgery of an in vive microvascular preparation in a nude mouse, A cemparison af injury data to a thermal model indicated thal the minimum lemrperature
after moderate coaling, thawing, and hold time required for causing necrasis, shows? thatl the local use of THF-a can dramatically ncrease the threshold temperature of cryo-destruction by mare than
107G ([ Figure 1-8-14 )
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Figure 1-B-14. The minirmum temperstures required (o cause necrasis in different issues fallowing moderats coaling,

thawing and hald time. “Narmal Skin” dencbes normal skin ssues from Copenhagen rals (o= 6; while column ), nude

mice (= 9; light gray), or inflamesd skin tizsues fram nude mice afer THF-a reatment (n= 4, dark gray). “Tumor Tisswas”

denobes AT-1 Dunning ral prostabe lumaoar [n = 8; while column), LNCaP Pra 5 human prostate cancer [n = 8; light gray), ar

inflamesd LMCaP Pra 5 tissues after THF-a irealment n = 4; dark gray).

A previous resulis oblained using normal lissue and AT-1 ral prostate lumar in the Copenbagen rat ane listed for

comgarnsan { Hoffrmann ME, Bischof JC. J Bismech Eng 2001 123:310-318 ) . Error bars are standand deviations

Frovr Chao BH, o 8l Cryobisiogy 2004.40:10-27
Hewever, neither nafral noe lumor issues showed necross afler THNF-a reatimenl without cryosurpery, sugoesting local application of THF-a by ilsall al this dosage would pol damage lissie.
Thera is he hypothesis thal vascular-mediabed injury is respansile for defining the edpe af the arvalesion in ricrovascular-perfuged lissue, and theralare the inflammation induced by local use of
THF-a augmenls crysinjury.
The effect may impadt the maniloring of clinical creesurgarny. During cryasurgeny of the prostale and olber organs such as bver, kidney or brain, ulbrasound, CT or MR can be used o manitor the axlent
af the aryasurgical iceball. Howeaver, This is not eplimal with crycsurgery on some specdial siles such as prostabe, sings overfreezing inte Sensitive adjscent structures can cause comgplications. On the
alfier hand, if the sumgean tmderresss by kesping the icsball salely within lhe lumaor, cancer exisling al the periphéary of he cryolesion may nol be effectively trealed, which may lsad o recurrence of
disease. Local application of THIF-a to tarpeted lissue in vivo wauld decrease its cryainjury thrashold, or incresse its thermal threshold, to 3.586.97C under moderate reeze thaw conditions, which are
elage Lo the lemperature o (he edpe of b caball. Therelore, (he combination of eryosurgery and loeal inlamemation induced by THF-a may impeove he clinical application of eryoaurgery, specifically
if the prostale bul slsa in ollber ofgan syslems, by increasing the abilily of ubrassund and other icebal-monilofing lechnalagies 16 moenilor and predict injury, subsequently reducing polential side
affacts rom cryotherapy [37].
CONCLUSION
Main causes of tumor persisiencs or recurrence afer cryasurgery &t the sile of cryoablation are incomglete destruction due to inaccurale procedural monitaring and inadequate ailera for ireatment
adequacy. The oplimization of cryosurgery should consider crucial factors such as the time of freazing, Treeze-thaw cydes, number of probes, probes’ sizes, the spatial position of the prabes, and
shape and sire of the tumor. The selecctive ocdusion of vasoular inflow and addition of malecular adjuvants, such as TNF-alpha, can dramatically increass the threshold temperature of crya-
desiruction.
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