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JAEKINHHUYECKASA TOKCHUKOJOI'UA CYJIb®OIIAPUHA U3
XHUTO3AHA, IOJAYYEHHOI'O U3 HIEJKOBHAI]

Annotauust Beenenue: OnieHka 6€30MMacHOCTH MPENapaToB Cyab(HaTUpOBaHHOTO
XUTO3aHa TpeOyeT HaaWu4Ms JaHHBIX, CHEIMU(DUUHBIX IS KaKIOH pelenTypbl, H
HAJISKHOU JOKYMEHTAIMHU O J03€, criocode BBeAeHH U MoO0ouHbIX dddexrax. [lenb:
O0600IUTL JaHHBIC O TOKCHKOJOTHYCCKUX HAONIOACHHSAX NMPU OCTPOM, TTOBTOPHOM
BBEJICHUH U Pa3BUTHH CyJb(ormaprHa, mpecTaBiICHHbIC B TUCCEPTAINH, BBIIBUB TIPH
TOM HECOOTBETCTBHS, OTPAHUYMBAIONINE MHTEPIPETAIIUIO OE30MaCHOCTH. METOIbI:

CBO)IHBIC JaHHBIC W OIINCATCIIBHBIC Ha6J'IIOIIeHI/I$I OBLIIM W3BJICUEHBI M3 TJIABBI II0
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TOKCHUKOJIOTUM JuccepTarui. KommuecTBO CiaydaeB OCTPOM CMEPTHOCTH OBLIO
apu(MeTHYeCKH COMOCTaBICHO C pa3MepaMu rpymi. Macca Tena mpu MOBTOPHOM
BBEJICHUHM, MIOKa3aTeNu (PYHKIIMU MMOYEK U HEKOTOphIe OMOXUMHUYECKHE MTOKa3aTelu, a
TaKXK€ Macca OpraHoB ObUIM OIIEHEHBI omucaTeabHO. HOBBIE KpUTEpUM 3HAUMMOCTH
WIM HOPMAaTUBHBIE KJIacCU(pUKAIMKU OE30MaCHOCTH He ObUM  pa3paboTaHBbI.
Pesynbratel: KomuuectBo citygaeB octpoii cmepTHocTH coctaBmio 0/10, 2/10, 4/10,
6/10 u 10/10 mpm HOMmMHamBHBIX mo3ax 1000, 1500, 2000, 2500 u 3000 wmr/kr.
VYka3zaHHasg MeauaHHas JeTalbHas Jo3a coctaBwia 2150 mr/kr; crmocoO BBeneHHUS
npenapara He COBIAJAET MKy METOJIaMH U 3aroJIOBKOM Ta0auiel. B TpexmecsyHom
DKCIEPUMEHTE HAa KpbICaX KOHEYHas macca Tena cocraBuna 159,5 v B rpymme c
HOMUHaIBHOM 10301 500 Mr/kr u 185,5 r B KOHTPOJILHOM TPYIIINE, pa3HUIIA COCTABIISET
14,0%. IToka3zaTenn aKTUBHOCTH acnapTaTaMUHOTpaHc(depasbl U MAcChl HECKOJIBKHUX
OpraHoOB TAK)K€ YHCIIEHHO Pa3InyaiiCh, HECMOTPS Ha 00IIIee YTBEPKIEHNE HICTOUYHUKA
00 oTcyTCTBUU TOKCUYHOCTU. CBOJIHBIC TTOKa3aTeld (PYHKIIMUA TTOYEK ObUTA OJIU3KU B
pa3HbIx rpynnax. HabmroaeHus 3a pa3BUTHEM MTOKA3aIu aHAJIOTUYHYIO BEIXKUBAEMOCTh
AMOPHUOHOB, HO COJIEPKAIIM MPOTUBOPEUMBBIC TAHHBIE O J103aX U HETIOJIHBIC TAHHBIE TI0
noMeraMm. BoiBoJibl: J[aHHBIE JOKYMEHTUPYIOT OCTPYIO TOKCUYHOCTH MPHU T0CTATOYHO
BBICOKMX HOMUHAJIBHBIX J03aX U MPEOCTABIISIIOT MPEIBApUTEIbHBIC HAOTIOACHUS TIPU
MHOTOKpaTHOM BBeJieHuU. OHM HE YCTaHABIIUBAIOT OO0 6€30MaCHOCTh, OTCYTCTBHE
PENPOAYKTUBHONM TOKCUYHOCTU WJIM HAJEXKHBIH YPOBEHb OTCYTCTBHUS HAOIIOJAEMbIX
HeOmaronpuaTHeIX 3¢ dextoB. s MOATBEPKISHUS BO3MOXKHOCTH TMPHUMEHEHHUS
npenapara B KJIMHUYECKYHO MPAKTUKY HEOOXOJMMBbI OPUTHMHAIIBHBIC 3alUCH W, TPU

HEO0OXOIMMOCTH, MOATBEPIKIAIOIINE UCCIICTOBAHUS.

KiroueBbie cJI0Ba: cynb(honapuH; cynb(haTrupoBaHHBII XUTO3aH;
JTOKJIMHUYECKAss TOKCHKOJIOTHS; TOKCHYHOCTh TIPH MHOTOKPATHOM BBEIICHUU;

TOKCHUYHOCTD JIA pa3dBUTHA, IIPOBCPKA JaHHBIX
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PRECLINICAL TOXICOLOGY OF SULFOPARIN FROM SILKWORM
DERIVED CHITOSAN

Abstract

Background: Safety assessment of sulfated chitosan preparations requires
formulation-specific evidence and reliable documentation of dose, route and adverse
outcomes.

Objective: To summarize the acute, repeated-dose and developmental toxicology
observations reported for sulfoparin in a supplied dissertation, while identifying
inconsistencies that limit safety interpretation.

Methods: Aggregate data and narrative observations were extracted from the
dissertation's toxicology chapter. Acute mortality counts were reconciled arithmetically
with group sizes. Repeated-dose body weights, renal measurements and selected
biochemical and organ-weight findings were evaluated descriptively. No new
significance tests or regulatory safety classifications were generated.

Results: Acute mortality counts were 0/10, 2/10, 4/10, 6/10 and 10/10 at nominal
doses of 1000, 1500, 2000, 2500 and 3000 mg/kg. The reported median lethal dose was
2150 mg/kg; the administration route is inconsistent between the methods and a table
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heading. In the three-month rat experiment, final body weight was 159.5 g in the
nominal 500 mg/kg group and 185.5 g in controls, a 14.0% difference. Aspartate
aminotransferase and several absolute organ weights also differed numerically despite
the source's general statement of no toxicity. Renal summary measurements were close
across groups. Developmental observations suggested similar embryo survival but had
irreconcilable dose labels and incomplete litter-level reporting.

Conclusions: The dataset documents acute toxicity at sufficiently high nominal
doses and provides preliminary repeated-dose observations. It does not establish
general safety, absence of reproductive toxicity or a reliable no-observed-adverse-effect
level. Original records and, where necessary, confirmatory studies are required before
translational claims can be made.

Keywords: sulfoparin; sulfated chitosan; preclinical toxicology; repeated-dose
toxicity; developmental toxicity; data verification

Introduction

The biological activity of sulfated chitosan depends on the characteristics of the
individual preparation. Experimental anticoagulant studies have linked activity to
structural features and interactions with coagulation regulators [1]. Consequently,
favorable findings for one derivative cannot establish the safety of a different
preparation, and natural origin is not sufficient evidence of tolerability.

The supplied dissertation describes sulfoparin, a locally produced sulfated
chitosan derived from silkworm material, and reports acute, repeated-dose, local-
tolerance and reproductive investigations [2]. The source concludes broadly that the
preparation lacks toxic, cumulative, sensitizing and reproductive effects. However, the
underlying tables include mortality at high doses, differences in some repeated-dose
endpoints and inconsistent exposure descriptions. These observations require a more
restricted interpretation.

Modern reporting frameworks help distinguish absence of observed effects from
sufficient evidence of safety. ARRIVE 2.0 emphasizes transparent animal-study
reporting [3], while OECD Test Guidelines 408 and 414 provide reference frameworks
for repeated-dose and prenatal developmental studies [4,5]. They are used here as
reporting benchmarks; the historical experiments are not retrospectively described as
compliant with those guidelines.

This manuscript aims to present the recoverable toxicology evidence, preserve
the distinction between reported observations and verified conclusions, and identify
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which findings require primary-record review. It concerns safety endpoints in separate
animal experiments and does not reuse the rabbit efficacy outcomes as toxicological
evidence.

Materials and methods

Source and scope

The analysis used the methods chapter and toxicology Tables 5.1-5.12 of the
supplied English dissertation [2]. No animal-level dataset, pathology slides, complete
laboratory reports or contemporaneous study protocols were available. The original
programme lists 80 mice, 212 rats, 20 guinea pigs and 27 rabbits for toxicology, but
subgroup descriptions do not consistently reconcile with those totals. Species totals are
therefore not used as endpoint denominators.

Test material and exposure documentation

Sulfoparin is described as an aqueous preparation of sulfated chitosan developed
in Uzbekistan. Batch-specific composition, molecular-weight distribution, degree of
sulfation, residual contaminants, endotoxin content, stability and delivered
concentration are not adequately documented in the supplied text. These omissions
restrict interpretation because nominal mass dose alone does not define the exposure to
a chemically heterogeneous material.

Acute toxicity experiment

The methods describe 60 mice of both sexes, weighing 18-22 g, allocated to five
active-dose groups and a control group. Each active-dose group contained ten animals
and received a nominal dose of 1000, 1500, 2000, 2500 or 3000 mg/kg. The methods
describe intragastric administration, with larger doses divided into two administrations
one hour apart, whereas Table 5.1 labels the route as intramuscular. The route and split-
dose allocation remain unresolved.

Clinical observations included appearance, behavior, food intake and respiratory
changes. Observation is described as hourly on the first day and subsequently for two
to three weeks, while the mortality table also contains an ambiguously labeled column
for later deaths. The dissertation reports calculation of a median lethal dose using
historical statistical procedures. This estimate is reproduced as a source result and has
not been independently fitted.
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Repeated-dose rat experiment

The methods describe 80 rats weighing 110-120 g, with 20 animals in each of
four groups treated daily for three months. The lower and upper nominal doses were 25
and 500 mg/kg. The intermediate dose is 100 mg/kg in the methods and 250 mg/kg in
the results tables. Table captions identify n = 6 for several endpoints without explaining
how these animals were selected from the groups of 20.

Recorded outcomes included general condition, survival, body weight,
hematology, serum biochemistry, urine observations, absolute organ weights and
descriptive histology. Intragastric administration is described for the repeated-dose
experiment, but the renal-table caption refers to intravenous treatment. Results are
therefore organized by the printed dose labels without treating the administration route
or exposure identity as confirmed.

Developmental and local-tolerance observations

The developmental study describes three groups of 20 pregnant rats, with daily
exposure during gestation. The methods list 0.5 and 5.0 mg/kg, whereas the principal
developmental tables label 25 and 250 mg/kg; another caption refers to 100 mg/kg.
These discrepancies prevent assignment of a verified dose to the developmental
outcomes.

The source also describes skin application, ocular observations, sensitization
tests and an escalating-dose experiment intended to assess cumulative effects. Because
sample totals, challenge units and outcome definitions are inconsistently reported, these
components were summarized narratively rather than used to establish quantitative
safety margins.

Data reconciliation and analysis

Acute mortality percentages were calculated from reported total deaths divided
by the corresponding group size. Other numerical differences were calculated from the
displayed group means. Printed £ quantities were retained without assuming that all
tables consistently report standard errors. No missing values were imputed, no
malformed hematology entries were reconstructed and no significance tests were
performed on the aggregate summaries.

The analysis distinguishes three levels of evidence: a number printed in a table,
an interpretation stated in the source, and a conclusion supportable from the available
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documentation. Where these disagree, the discrepancy is retained. The evaluation does
not assign a regulatory hazard category or a no-observed-adverse-effect level.

Ethics and welfare reporting

An ethics committee name, approval identifier and approval date were not
available in the supplied text. The source describes terminal procedures but lacks
sufficient detail to assess their authorization and implementation. The original
investigators must provide contemporaneous approval, humane endpoints, monitoring
and procedural records before submission [3].

Results

Acute mortality and clinical observations

Total deaths increased with nominal dose: zero at 1000 mg/kg, two at 1500
mg/kg, four at 2000 mg/kg, six at 2500 mg/kg and ten at 3000 mg/kg (Table 1). The
first dose row prints a mortality percentage of 10% despite zero recorded deaths;
arithmetic from the death count yields 0%. This correction is explicitly identified and
should be checked against individual animal records.

The narrative describes reduced activity, reduced food intake, an unkempt
appearance and respiratory cessation in affected animals. The source-reported LD50
was 2150 mg/kg, with endpoints printed as 1874.6 and 2425.4 mg/kg. Their confidence
level is not clearly specified, so they are not labeled a verified 95% confidence interval.
Neither the LD50 route nor the timing of all deaths can be established reliably from the
translated document.

Table 1 Acute mortality by nominal sulfoparin dose

Dose mg/kg Animals Total deaths gilrctill?:;d
1000 10 0 0%

1500 10 2 20%

2000 10 4 40%

2500 10 6 60%

3000 10 10 100%
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Source Table 5.1. Percentages are calculated from the reported total death counts.
1The source prints 10% despite zero deaths at 1000 mg/kg. Route is intragastric in the
methods but intramuscular in the table heading; final observation timing is also
unresolved. No control mortality row is available in this table.

Repeated-dose body weight and biochemical findings

The source states that repeated treatment produced no deaths or overt
intoxication and no statistically significant delay in weight gain. Nevertheless, the final
mean body weight in the nominal 500 mg/kg group was 159.5 + 4.1 g, compared with
185.5 £ 2.2 g in controls (Table 2). This is a 14.0% lower final mean. Descriptive mean
gain from the respective baseline means was 44.7 g versus 68.0 g, or 34.3% less gain.
These calculations do not establish significance or adversity, but they require
investigation before a no-effect conclusion is accepted.

Table 2 Baseline and final body weights in the repeated dose study

Nominal group Baseline g Month 3 g Mean gain gt
25 mg/kg 118.0+2.2 193.3+2.4 75.3
250 mg/kg 119.8+2.4 1770+ 4.1 57.2
500 mg/kg 1148 +5.8 1595+4.1 44.7
Control 117.5+2.4 185.5+2.2 68.0

Source Table 5.4, caption n = 6; the methods describe n = 20 per group. Values
retain the source + notation. $Gain is the difference between displayed group means,
not a new individual-level analysis. {The intermediate dose is 100 mg/kg in the
methods and 250 mg/kg in the tables. The malformed month-one entry is excluded
rather than imputed.

Selected biochemical entries raise similar questions. Aspartate aminotransferase
was reported as 83.3 + 0.23 U/L in the 500 mg/kg group versus 60.0 £ 2.23 U/L in
controls, a 38.8% difference. Alanine aminotransferase in the intermediate-dose group
was 15.57 + 1.19 U/L versus 35.7 £ 4.15 U/L in controls. These entries conflict with
the narrative impression of uniformly similar biochemistry, although the direction and
clinical meaning cannot be resolved without the original assay reports.

Several hematology cells have missing separators or implausible unit labels and
cannot be reliably interpreted. In the biochemical table, some HDL cholesterol values
exceed the corresponding total cholesterol values. Those lipid entries are not suitable
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for a safety conclusion without verification. The month-one body weight of 14.5 g in
the lower-dose group is also not silently changed to a presumed alternative value.

Renal and organ observations

Blood urea means ranged from 4.5 to 4.8 mmol/L across treated groups,
compared with 4.6 mmol/L in controls (Table 3). The reported four-hour diuresis
measure ranged from 89% to 90% in treated animals versus 91% in controls. The
denominator underlying this percentage is not specified. The source reports no urine
glucose or protein and a urine pH of 7.0 in all groups.

Table 3 Selected renal measurements after repeated treatment

Nominal group Four hour diuresis % Blood urea mmol/L
Control 91+1.6 4.6+0.13
25 mg/kg 89 + 1.45 45+0.31
250 mg/kg? 89 +1.88 4.8+0.13
500 mg/kg 90x1.3 4.7+0.12

Source Table 5.7. 1The denominator for percentage diuresis is unspecified. fThe
intermediate dose and administration route are inconsistent across the source. Values
retain the printed + notation; endpoint n and dispersion definition require confirmation.
Similar group means do not establish renal safety.

Descriptive histology was interpreted in the dissertation as showing no major
destructive or inflammatory lesions. However, blinded scoring, individual lesion
incidence and complete histological documentation are not available. Absolute spleen
weight in the intermediate-dose group was 1.30 £ 0.07 g versus 0.75 £ 0.06 g in
controls, and kidney weight in the lower-dose group was 0.85 + 0.06 g versus 0.50 *
0.09 g. These differences require assessment using body-weight-adjusted organ
measurements and pathology records; they cannot be dismissed solely on the basis of a
general narrative statement.

Developmental and additional observations

The principal developmental table reports embryo survival of 93.7% in controls
and 93.8% and 93.5% in the two treated groups. Fetal weights were 2.55, 2.62 and 2.48
g, respectively. These descriptive similarities are limited by the unresolved doses and
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the absence of litter-level data, maternal exposure information and a clear accounting
of dams assigned to terminal fetal assessment versus postnatal observation.

Skin and ocular experiments were described as showing no observed local
reaction under the tested conditions. Sensitization experiments were also interpreted as
negative, but challenge-dose units and animal counts are inconsistent. The escalating-
dose table records deaths in later intervals; it does not, by itself, establish absence of
pharmacokinetic accumulation. These components are preliminary observations rather
than proof of universal absence of irritation, allergy or cumulative toxicity.

Discussion

The acute results demonstrate that sulfoparin was not devoid of toxicity across
the nominal dose range tested. Mortality increased with dose, and the reported LD50
lies between dose levels associated with 40% and 60% mortality. That numerical
coherence is useful, but route and observation-period discrepancies prevent a definitive
route-specific acute-toxicity assessment.

The repeated-dose findings require more careful evaluation than the source's
broad safety conclusion suggests. Lower final body weight, a higher AST mean and
several organ-weight differences are potential signals requiring reconciliation. They are
not sufficient to diagnose organ injury: transcription errors, assay issues, group
imbalance or biological variation remain possible. Conversely, incomplete
documentation is not a basis for declaring the findings harmless.

OECD Test Guideline 408 considers repeated-dose assessment across clinical
observations, body weight, laboratory measurements and pathology [4]. The present
source contains elements of those domains but lacks the coherent animal-level record
needed to determine whether they agree. In particular, the unexplained reduction from
20 animals per group to n = 6 in several tables prevents assessment of missingness and
selection bias. The current report therefore cannot establish a no-observed-adverse-
effect level at 500 mg/kg or any other nominal dose.

Developmental interpretation is further restricted by conflicting exposure labels.
A fetal outcome cannot support a dose-specific safety statement when the administered
dose itself is uncertain. Litter structure also matters because fetuses from one dam share
maternal exposure and cannot automatically be treated as independent replicates.
OECD Test Guideline 414 provides a framework for recording maternal and
developmental outcomes, but the available aggregate summaries do not demonstrate
that framework’s implementation [5].
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Negative local-tolerance observations have a narrower meaning than absence of
sensitization risk. They apply to the documented formulation, concentration,
application conditions and observation period, insofar as those can be recovered. The
present preparation may have anticoagulant properties, but the toxicology summaries
do not provide a validated assessment of bleeding risk or interactions. Published
mechanistic work on other chitosan polysulfates underscores the need to characterize
the specific compound [1].

No margin between rabbit efficacy and rodent toxicity can be calculated
responsibly from these reports. The efficacy doses are printed in ug/kg, toxicology
doses in mg/kg, and administration routes vary or are unclear. Nominal-dose ratios
across species do not replace pharmacokinetic exposure measurements. Such ratios
would be particularly misleading here because dose identity is one of the unresolved
issues.

The strongest contribution of this analysis is the distinction between apparently
reassuring observations and a defensible safety conclusion. Renal summary
measurements and qualitative histology may warrant further evaluation, while
discordant body-weight and biochemical entries should guide primary-record retrieval.
If those records cannot resolve the conflicts, appropriately designed confirmatory
studies would be needed rather than stronger wording applied to the same uncertain
summaries.

Conclusions

The dissertation provides preliminary toxicology observations for sulfoparin and
documents dose-associated acute mortality. Internal inconsistencies and possible
repeated-dose signals prevent a general conclusion of safety, a reliable no-observed-
adverse-effect level or an assertion of absent developmental toxicity. Verification of
exposure, endpoint data and pathology is necessary before the findings can support
further translational development.
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