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• 
FREEDOM OF INFORMATION SUMMARY 

1. General Information 
New animal drug application number: D 136-383 
Sponsor: Luitpold Pharmaceuticals, Inc. 

5 Ramsay Road 
Shirley, New York 11967 

Generic name of drug: Polysulfated Glycosaminoglycan 
Trade name: Adequan 

2. Product indications 
Adequan i s recommended for the treatment of non­
infectious degenerative and/or traumatic j o i n t 
dysfunction and associated lameness of the carpal 
j o i n t i n horses. 

3. Dosage and Administration 
The recommended dose of Adequan in horses i s 250 mg 
( 1 ampule ) once a week for f i v e weeks, i n t r a -
a r t i c u l a r l y . The j o i n t area must be shaven, cleansed 
and s t e r i l i z e d as i n a surgi c a l procedure prior to 
i n j e c t i o n . Do not mix Adequan with other drugs 
or solvents. 

4. Effectiveness 
Adequan for the treatment of lameness in horses has 
been evaluated in both a dose t i t r a t i o n study and i n 
f i e l d t r i a l s . There were 30 horses studied i n the dose 
t i t r a t i o n investigation and 109 horses i n the f i e l d 
t r i a l s . A l l of these t r i a l s are p i v o t a l . 
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Dose T i t r a t i o n Investigation 
The Dose T i t r a t i o n investigation was performed by Drs. 
Doyne Hamm and Gary White of F a y e t t v i l l e , Ak. 72701. 
Dr. Wynn E. Jones of M i s s i s i p p i State University served 
as the qu a l i t y control director of t h i s study. This 
study was conducted on a double b l i n d basis, i.e. the 
veterinarian who administered the drug did not know 
what the dosage was and the quality control director 
who evaluated the response to the drug, did not know 
which treatment each animal received. 
An induced adjuvant c a r p i t i s i n the horse was used to 
assess the dose and ef f i c a c y of the i n t r a a r t i c u l a r 
administration of Adequan. The model used produces: 
1. A syndrome which i s pathologically and temporarily 

compatible with the use of Adequan 
2. A s u f f i c i e n t l y uniform syndrome which permits 

p r a c t i c a l group sizes for s t a t i s t i c a l analysis 
3. Response parameters ( j o i n t circumference, stride 

length, j o i n t position at rest, etc. ) which permit 
quantitative assessment of any response 

4. Characteristics which provide for confirmation of 
the syndrome ( eg. j o i n t f l u i d and necropsy 
parameters ). 

Healthy, mature animals of quarter horse or thoroughbred 
type served as experimental animals. These animals were 
acclimated to the enviornment, maintained in covered s t a l l s 
and were fed a routine weight maintenance ration with hay 
and water ad libit u m . 
The adjuvant induced a r t h r i t i s was produced with a single 
i n t r a a r t i c u l a r i n j e c t i o n of 0.5 ml of Freunds Adjuvant using 
standard aseptic techniques and precautions. This model i s 
characterized by inflammatory exudation into the jo i n t 
cavity, inflammation of the synovial membrane, 
p e r i a r t h r i t i s , l i p p i n g and o s t e i t i s . 
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The various treatments comprised s t e r i l e saline solution as 
a placebo control, 5.0 mg, 125 mg, 250 mg, and 500 mg of the 
active drug substance i n Adequan dissolved i n s t e r i l e water. 
Injections were given once a week for f i v e weeks. Treatment 
followed a 10 day acclimation period, and a f i v e day model 
induction period. The study was conducted i n replicates of 
f i v e i n which a l l treatment groups were represented. 
Observations consisted of the following: 

1. c l i n i c a l - temperature, pulse & respiration 
2. lameness ( once weekly ) prior to treatment 

a) angle of fl e x i o n prior to treatment 
b) maximum angle of f l e x i o n permitted 
c) length of st r i d e ( lame limb ) 

3. limb circumference 
4. j o i n t f l u i d - t o t a l protein at time of treatment 
5. radiograph - i n i t i a l and at study conclusion 
6. hemogram - c e l l blood count/hematocrit, once 

weekly 
7. necropsy - gross and h i s t o l o g i c a l observations 

A s t a t i s t i c a l analysis { analysis of varience ) was per­
formed to test for dose e f f e c t . There were no s t a t i s t i c a l 
differences that were considered s i g n i f i c a n t i n any of the 
measurements except for those related to lameness. These 
parameters are f l e x i o n after rest, maximum fl e x i o n 
permitted, st r i d e lengths after rest and exercise, limb 
circumference and synovial f l u i d protein l e v e l s . Table 1 
indicates the changes in these parameters for the dosage of 
250 mg. S t a t i s t i c a l l y t h i s dosage i s the same as the 500 mg 
dosage. The other dosages ( placebo, 5 mg and 125 mg ) can 
be considered as s t a t i s t i c a l l y d i f f e r e n t from the 250 mg and 
500 mg groups but the same as each other. The significance 
of a l l variables given i n Table 1 i s .0001. This i s 
considered highly meaningful. The smaller the number, the 
higher the significance. 
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Flex Flex Std Std C i r Protein 
Rst Max Rst Exr 

Before 
Model 180 148 61.9 62.4 11.38 1.7 
Induction 

Induction 
+ 177 72 53.9 52.0 13.13 4.9 5 Days 

1 Week 
After 
5th 180 143 60.9 61.5 11.79 1.9 
Injection 

Table 1 : Lameness related variables from dose t i t r a t i o n study, 
A l l measurements from the 250 mg dose group. 

Flex Rst = Flexion after rest measured i n degrees 
Flex Max = Maximum f l e x i o n permitted i n degrees 
Std Rst = Stride length a f t e r rest i n inches 
Std Exr = Stride length a f t e r standardized exercise,inches 
Cir- = Circumference of affected j o i n t i n centimeters 
Protein = Synovial f l u i d protein l e v e l i n mg/ml 

A l l values are the averages of 6 measurements, taken at the same 
intervals for a l l animals i n t h i s treatment group. 

An examination of t h i s table indicates that the values -
before model induction were rather severly changed because 
of the model induction. For each of these parameters these 
changes were i n d i c a t i v e of lameness. Examination of the 
th i r d horizontal column ( After 5th Injection) indicates 
that 250 mg of the active ingredient i n Adequan ( PSGAG ) 
returns the j o i n t to almost the normal, pre- model induct­
ion condition. 
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Flex Flex Std Std Cir Protein 
Rst Max Rst Exr 

Before 
Model 
Induction 

180 147.5 62.5 63 11.63 2.0 

Induction + 
5 Days 

180 75 52.8 50.9 13.74 5.3 

1 Week 
After 
5th 
Injection 

180 145 61.3 61.7 11.9 2.0 

Table 2 : Lameness related variables from dose t i t r a t i o n study. 
A l l measurements from the 500 mg dose group. 

Flex Rst = Flexion after rest measured i n degrees 
Flex Max = Maximum f l e x i o n permitted i n degrees 
Std Rst = Stride length after rest i n inches 
Std Exr = Stride length after standardized exercise,inches 
Cir = Circumference of affected j o i n t i n centimeters 
Protein = Synovial f l u i d protein l e v e l i n mg/ml 

A l l values are the averages of 6 measurements, taken at the same 
intervals for a l l animals i n t h i s treatment group. 

An examination of t h i s table indicates that the values 
before model induction were rather severly changed because 
of the model induction as i n the previous Table 1. 
Examination of the t h i r d horizontal column ( After the 5th 
Injection ) indicates that 500 mg of PSGAG has the same 
ben e f i c i a l effect as the 250 mg dose group. S t a t i s t i c a l l y 
the 500 mg dose group i s the same as the 250 mg dosage 
group. 



202 

Flex Flex Std Std Cir Protein 
Rst Max Rst Exr 

Before 
Model 180 147 65.1 61.7 11.4 1.8 
Induction 

Induction 
+ 173 65 54.3 53.4 13.67 5.0 5 Days 

1 Week 
After 
5th 180 67 57.7 56.8 14.17 4.0 
Injection 

Table 3 : Lameness related variables from dose t i t r a t i o n study. 
A l l measurements from the 125 mg dose group. 

A l l values are the averages of 6 measurements, taken at the same 
intervals for a l l animals i n t h i s treatment group. 

An examination of Table 3 shows the same effect of model 
induction, i e . changes from normal values to indicators 
of severe inflammation and j o i n t involvement. Examination 
of the t h i r d horizontal column ( After 5th Injection ) 
indicates that 125 mg of PSGAG does not have as much of 
a b e n e f i c i a l effect as the 250 mg dose group. Although 
the 125 mg group showed more improvement than lower dosages 
s t a t i s t i c a l l y the placebo and 5.0 mg groups are the same as 
the 125 mg group. 
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At the conclusion of t h i s study, gross and histolog i c 
observations of the affected carpus j o i n t were made on 
selected animals from each treatment group by Dr. J.N. 
Beasley. Dr. Beasley i s a veterinary pathologist at the 
University of Arkansas at F a y e t t e v i l l e , Ak. 72701. He 
concludes that there were no remarkable changes i n the bone 
and c a r t i l a g e of the subject animals upon gross examination. 
Joint surfaces were smooth and g l i s t e n i n g . Histologic 
examination revealed nothing remarkable i n bone and 
carti l a g e samples. Other findings were not s i g n i f i c a n t . 
The conclusion that can be drawn from t h i s dose t i t r a t i o n 
study i s that for the parameters associated with lameness 
i e . f l e x i o n , s t r i d e length, j o i n t circumference and synovial 
f l u i d protein levels,250 mg of Adequan i s the optimal 
dosage. The p o s s i b i l i t y that t h i s finding i s a product of 
chance i s less than one i n ten thousand. At t h i s dosage one 
would not expect to fin d any harmfull effects on the bone 
or ca r t i l a g e or systemically. 

F i e l d T r i a l s 
A waiver from the requirement for comparison between 

Adequan and an approved, marketed product which treats the 
same symptoms was granted by F.D.A. on 7 March, 1983. This 
waiver was based on the fact that no such marketed product 
has been approved i n the U.S. A copy of t h i s waiver i s 
attached. 

Eight f i e l d t r i a l s were conducted to demonstrate that 
Adequan, when used under f i e l d conditions, had the 
same b e n e f i c i a l c h a r a c t e r i s t i c s as were shown during the 
dose t i t r a t i o n study. The p a r t i c i p a t i n g veterinarians were 
chosen so as to provide good geographical d i s t r i b u t i o n 
across the U,S, Each of these veterinarians i s suitably 
q u a l i f i e d to investigate the effectiveness of drugs used to 
treat lameness in horses, by vi r t u e of the i r t r a i n i n g and 
experience,* A t o t a l of 109 horses were treated with Adequan 
in the f i e l d t r i a l s . An animal had to demonstrate either 
elevated synovial f l u i d protein levels or decreased 
v i s c o s i t y . Synovial f l u i d analysis i s an accepted method for 
the determination of j o i n t dysfunction i n horses, 

* A l i s t i n g of pa r t i c i p a t i n g veterinarians follows. 



Glycc' ' .ci- i" inoglycan P o l y s u l f u r i c E s t e r 
(L -1016) 
Lewrence Gold . -an , Agent 
L u i l p o l d - l . ' e r k 
M u n i c h , Cer-.anv 
February ? 3 , 1983 

FRQM T H E R E Q U I R E M E N T S OF 2] CFR 514.111 (a) 

S i i b j e c t : lusD 2515 ( F a s t T r^ck ) 

L - 1 0 1 D ( n j c c p o l y s a c c h c r i d e polysLi l f u r i c e s t e r ) I s " ind ica ted to prevent or 
reduce c h r o n i c a r t h r o t i c type deger ie ra t i ve j o i n t chances i n the horse v/ i thout 
inpai r r^ent of r e c e n e r a t i v e r esponse . 

i n accordance w i t h p r o v i s o s of S e c t i o n 51 4.1 11 (a) (5) ( v i ) , a v /a iver of c r i t e r i a 
d e f i n i n g adequate and w e l 1 - c o n t r o l l e d i n v e s t i g a t i o n s i n S e c t i o n 514 .111(a ) (5 ) 
i s b r i ng g ran ted w i t h respec t to c o n t r o l l e d f i e l d s t u d i e s i n h o r s e s . Th is 
req-.jest i s be ing g ran ted based upon the f o l l o w i n g f a c t s which per/ni t the 
c o n c l u s i o n t h a t c o n t r o l l e d c l i n i c a l s t u d i e s are not p o s s i b l e and w i l l not add 
s i g n i f i c a n t l y t o our knowledge of the e f f i c a c y of the a r t i c l e f o r the 
re fe rence u s e . 

1. Dcse - response s t u d i e s i n d i c a t e t ha t weekly i n t r a - a r t i c u l a r i n j e c t i o n of 
L-1016 (g l j cosc .T . i nog l ycan p o l y s u l f u r i c e s t e r ) i n t o the equ ine carpus f o r 
up to s i x weei-.s have been found to be e f f e c t i v e f o r the improvement of 
j o i n t f u n c t i o n . C u r r e n t l y t he re i s no approved drug which cou ld be used 
f o r long te rm t h e r a p j ' f o r a p o s i t i v e c o n t r o l f o r the r e f e r e n c e d 
i n d i c a t i o n s i n the h o r s e . 

2 . in the p o p u l a t i o n of an i r . a l s f o " which the drug i s in tended and w i l l f i n d 
i t s nes t u s e , i t i s r:ot p o s s i b l e t o use a nega t i ve c o n t r o l . Th is d r u g ' s 
g r e a t e s t p o t e n t i a l f o r use i s w i t h the young (2-4 y e a r s ) , v a l u a b l e 
c o m p e t i t i v e event horses uhose f u t u r e p o t e n t i a l r.andetes tha t they w i l l be 
exposeo t o so:n£ t \ 'pe of e m p i r i c a l t rea tment which would not p rov ide 
a p p r o p r i a t e c c : : p a r i s o n w i t h L -1016 . 

Tne course of this disease, ci^ironic arthrotic type cegenerative joint 
chr.ncrS, is u.'pr-i-di ctabl e and precludes the animal from serving as its o.vn 
control. ^ A ^ 

Best Copy Available 
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1819 R idgeway B l v d . 
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23335 D o r r e Don Way , S . E . 
Maple V a l l e y , Washington 98038 

D r . A s h t o n C l o n i n g e r 
289 N . Amph le t t B l v d . 
S a n Mateo, C a l i f o r n i a 94401 

D r . Lawrence C u s h i n g 
E q u i n e Gambi t 
Box 445 
W a r w i c k , M a r y l a n d 21912 

D r . Doyne Hamm 
Route 7 
F a y e t t e v i l l e , A r k a n s a s 72701 

D r . Wi l la rd Ommert 
43-250 Los C o r r a l i t o s R d . 
T a m e c u l a , C a l i f o r n i a 92390 

D r . Delano P r o c t o r 
279 O ld K i n g s t o n R d . 
L e x i n g t o n , K e n t u c k y 40606 

D r . John S tee le 
B o x 483 
V e r n o n , New Y o r k 13476 
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Dr. W, Tew i s responsible for the analyses i n t h i s study. 
He i s president of Equine Diagnostics Laboratories, P,0,Box 
4583, Baltimore, Md, 21212, 
Elevated synovial f l u i d protein levels are indicative of 
synovial effusion. This i s a condition related to an active 
inflammatory process and i s often associated with j o i n t 
lameness. Decreased synovial f l u i d v i s c o s i t y levels are 
indicative of synovial membrane dysfunction. This means that 
the f l u i d within the j o i n t which should be a good lubricant 
has l o s t a portion of i t s a b i l i t y to f a c i l i t a t e the movement 
of one j o i n t surface over the other. 
Injections of Adequan were given in 250 mg doses weekly for 
up to f i v e weeks to horses with either elevated synovial 
f l u i d protein l e v e l s or lowered v i s c o s i t y l e v e l s . Horses 
with c a r p i t i s were selected on the basis of c l i n i c a l judge­
ment as w e l l . Pain, degree of carpal f l e x i o n , swelling,heat 
and lameness were evaluated c l i n i c a l l y at the s t a r t of 
treatment and at weekly i n t e r v a l s . Pain was determined on 
basis of presence or absence on palpation; degree of carpal 
f l e x i o n was determined as 30,60,90 or more than 90 degrees 
with a protractor; swelling of the affected j o i n t , at 
the most swollen place, was graded by the investigator 
on a scale of 0,1,2,or 3; heat at the affected j o i n t was 
determined by the investigator as present or absent to the 
touch; lameness was graded on a 0,1,2,or 3 scale by the 
investigator. The scale for lameness and swelling are 
0 = normal; 1 = mild; 2 = moderate and 3 = severe. Improve­
ment i s defined as a change from a higher value to a lower 
one. ( see Table ^ ) , 
The 109 horses ranged i n age from 2 to 15 years, the 
majority being 3-year-olds, There were 25 males , 40 
females and 44 geldings as subjects.More than half ( 61% ) 
of the horses had shown signs of lameness for at least four 
weeks. The amount and q u a l i t y of exercise given to these 
animals varied greatly: 23 were heavily exercised and 39 
were being rested or receiving only l i g h t exercise; no 
s p e c i f i c information was available for the remainder. About 
25% of the horses were reported to have carpal chips. 
By means of i n i t i a l c l i n i c a l observations, 93% were found to 
be lame, 73% had pain on palpation, 86% had pain on carpal 
f l e x i o n , 74% had impaired f l e x i o n , 87% had carpal swell­
ing, and 92% had detectable heat at the s i t e of the l e s i o n . 
Intercarpal i n j e c t i o n s of 250 mg ADEQUAN were administered 
weekly for up to f i v e weeks. Determination of efficacy was 
contingent upon improvement of c l i n i c a l and j o i n t f l u i d 
parameters. 
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Responses to treatment were plotted over time. As expected, 
not a l l of the animals remained in the study u n t i l i t was 
completed. 70 animals received the f u l l treatment. This may 
r e f l e c t the fact that those remining under treatment for a l l 
f i v e injections were more seriously a f f l i c t e d . They were 
more l i k e l y to have had only lim i t e d exercise, a 
bone chip, and a longer history of c l i n i c a l signs. Animals 
that responded early were more l i k e l y to have been withdrawn 
from the study. 7 of the 109 animals (6.4%) received 
only 2 injections and were evaluated as excellent or good 
responders to treatment. 
Based on the c l i n i c a l variables studied, improvement 
was apparent by the time of the second i n j e c t i o n . These 
findings were comparable to the observations made in the 
study of experimentally induced c a r p i t i s . Heat due to 
inflammation disappeared most rapidly, followed by pain 
on palpation and f l e x i o n , then lameness, reduction 
in swelling, and f i n a l l y increase i n the degree of carpal 
f l e x i o n . 
Comparison of the i n i t i a l values for protein i n j o i n t f l u i d 
of 85 animals for which data were available versus t h e i r 
f i n a l values indicated improvement i n 72% of the animals. 
Changes i n v i s c o s i t y of j o i n t f l u i d were present but less 
apparent.These values were influenced by early withdrawal of 
horses from the study and by the presence of carpal chips. 
Improved v i s c o s i t y was s i g n i f i c a n t l y less l i k e l y to be 
gained i n animals withdrawn early from the study and 
in animals having carpal chips. The mean percentage change 
in v i s c o s i t y was a reduction of 20% for horses withdrawn 
early from the study and an increase of 24% for horses 
receiving a l l f i v e i n j e c t i o n s . 
When the pa r t i c i p a t i n g veterinarians rated the c l i n i c a l 
responses of the 109 horses, 2 (1.8%) were judged to have a 
poor response, 8 (7.3%) a f a i r response, 45 ( 41%) a good 
response, and 54 (49.5%) an excellent response. 
The only side effect observed after i n j e c t i o n , was transient 
lameness ( less than four hours ) in 2 animals ( 1.8% ). 
An examination of Table 4 w i l l indicate the changes i n 
c l i n i c a l variables related to treatment. 
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Variable 
Number 
Horses 
Improved 

Number 
Horses not 
Improved 

Number of 
Horses Data 
Incomplete 

Lameness 90 
Pain on Palpation 71 
Pain on Flexion 74 
Degree of Flexion 54 
Swelling 77 
Heat 75 

2 
0 
0 
3 
0 
0 

17 
38 
35 
52 
32 
34 

Table 4 Changes i n C l i n i c a l Variables Related to Treatment, 
Improvement i s defined as a decrease in the degree 
of the l i s t e d variables. 

5, Safety 
Adequan, for the treatment of non-infectious degenerative 
and/or traumatic j o i n t dysfunction and associated lameness 
of the carpal joint,has been evaluated i n a dose response 
study, 8 f i e l d t r i a l s , a sub-acute t o x i c i t y study and 10 
p r e c l i n i c a l investigations, Hazelton Laboratories of 
Vienna,Va, 22180,conducted these p r e - c l i n i c a l investigations, 
A l i s t i n g of these studies follows: 

1, Acute Intravenous T o x i c i t y Study i n Rats 
2, Thirteen Week To x i c i t y Study in Rats • • 
3, Acute Intravenous T o x i c i t y Study i n Dogs 
4, Thirteen Week In t r a - A r t i c u l a r Toxicity Study 

i n Dogs 
5, F e r t i l i t y Study i n Female Rats 
6, Teratogenicity Study i n Rabbits 
7, Salmonella Typhimurium Mammalian Microsome 

Plate Incorporation Assay 
8, L5178Y Mouse Lymphoma Forward Mutation Assay 
9, In-Vivo Cytogenetic Assay i n Rats 
10, F e r t i l i t y Study i n Male Rats 

Summaries of these studies are attached. There was no 
meaningful evidence from these studies that indicated that 
the active ingredient i n Adequan ( PSGAG ) would be toxi c . 
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S y n o p s i s o f C . A . G . P . S . ( M u c o p o l y s a c c h a r i d e P o l y s u l f a t e ) 

P r e c l i n i c a l I n v e s t i g a t i o n s 

Pro ject N o . 214^1-100 : A c u t e h i t r s v e n o u s T o x i c i t y S t u d y in Rats 

T h e acu te i n t r a v e n o u s L D 5 0 in male r a t s v/as c a l c u l a t e d to be 2,077 m g / k g 

of body we igh t a n d in female r a t s to be 4,576 m g / k g of b o d y we igh t . The c o m ­

b i n e d LD50 in males a n d females was c a l c u l a t e d to be 3,848 m g / k g of body w e i g h t . 

Pro jec t N o . 2144-101 : T h i r t e e n - W e e k T o x i c i t y S t u d y in R a t s 

T h e s u b c h r o n i c t o x i c i t y f o l l o w i n g d a i l y admin is t r : ; t :on by in t ra -muscu la r 

in ject ion fo r f o u r o r t h i r t e e n w e e k s in male a n d female r a t s at dose levels of 

2, 10 and 25 m g / k g of b o d y w e i g h t v^ras d e t e r m i n e d . One h i g h - d o s e female d ied 

at Week t h i r t e e n . S u r v i v a l v/as c o m p a r a b l e among al l t r e a t e d and cont ro l g r o u p s . 

G row th r a t e s , f ood c o n s u m p t i o n a n d mean b o d y we igh t s v^ere genera l l y comparab le 

among al l g r o u p s . H e m a t o l o g y , c l i n i c a l c h e m i s t r y a n d u r i n a l y s i s from Weeks f o u r 

and th i r teen w e r e u n r e m a r k a b l e f o r a l l g r o u p s . S t a t i s t i c a l eva luat ion of mean o r g a n 

we igh ts at Week t h i r t e e n r e v e a l e d s e v e r a l s i g n i f i c a n t d i f f e r e n c e s between con t ro l 

and t rea ted g r o u p s . A t Week t h i r t e e n , m y o s i t i s , h e m o r r h a g e and reso l v ing h e m a -

tocys ts were o b s e r v e d in musc les f rom h i g h - d o s e males a n d females. Th i s f i n d i n g 

s u g g e s t s that C . A . G . P . S . is more i r r i t a t i n g than c o n t r o l on in jec t ion . H i s t i ocy tos i s 

v;es o b s e r v e d in m e s e n t e r i c l y m p h n o d e s f rom h i g h - d o s e males and females s a c r i ­

f i ced at Week t h i r t e e n . No n e o p l a s t i c l e s i o n s were o b s e r v e d in any animals any t ime. 

Pro jec t No . 2144-102 : A c u t e I n t r a v e n o u s T o x i c i t y S t u d y in Beagle Dogs 

The acu te i n t r a v e n o u s t o x i c i t y of C . A . G . P . S . in male and female beagle dogs 

wa? eva lua ted at dose l eve l s of 0 . 25 , C.5D, 1.0, and 2.0 g / k g of bodv weici i i t . 

Tine 2.0 g / k g r.-.ale d i e d one day p o s t d o s e . O b s e r v a t i o n s at a l ! o ther levels were 

no. i •r"?:!-kni: i ie. Best Copy Available 
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Proj^ict No. 21-,'i-'lOZ : TP.irtoen-•.Voak !:T.rc-.:rtic'..ii;:r To:::c:tv Study in B^ c::.e "JCZIS 

T h r e e g r o u p s c f beag ie d o g s ( G / s e x / g r o u p ) r e c e i v e d G . A . G . . ° . S . a l dose 

leve ls of 2 .0 , 5 .0 a n d 10.0 m g / k g of b o d y we igh t by i n t r a - a r t i c u l a r i n j ec t i on 

th ree times a week f o r t h i r t e e n w e e k s . One h i g h - d o s e male d ied bu t no s i g n i f i ­

cant d i f f e rences in s u r v i v a l w e r e no ted be tween con t ro l a n d t rea ted g r o u p s . 

N e c r o p s y i n d i c a t e d c o m p o u n d - r e l a t e d g r o s s pa tho logy at the knee jo in ts a n d i n -

jectio.n s i tes of t he t r e a t e d g r o u p s . C o m p o u n d - r e l a t e d h i s i opa tho iog i ca l a l te j -a t ions 

were o b s e r v e d . A l l l e s i ons s h o w e d a r e d u c t i o n in s e v e r i t y a n d / o r f r e q u e n c y w i th 

r educed dosage . 

Pro jec t No. 2144-104 ; F e r t i . i t y S t u d y in Female Ra ts 

T h r e e g r o u p s of t w e n t y - f o u r famale r a t s r e c e i v e d C . A . G . P . S . b y d a i i y i n t r a ­

muscu la r in jec t ion at d o s a g e s of 2 . 0 , S.O o r 32.0 m g / k g of body weig i^ t . T h e 

animals were o b s e r v e d fo r two w e e k s a n d t hen ma ted . P r e g n a n c y ra tes a n d mean 

maternal body w e i g h t s on Day 21 of l ac ta t i on were d e c r e a s e d s l i gh t l y in tb.e 

t rea ted g roups r e l a t i v e to c o n t r o l s . O t h e r mate rna l data were u n r e m a r k a b l e . 

Dose- re la ted t r e n d s s i g n i f i c a n t in the h i g h - d o s e g r o u p were no ted in the c e s a r e a n -

d e l i v e r e d l i t t e r s . .Mean b o d y w e i g h t s in the h i g h - d o s e g r o u p of n a t u r a l l y d e l i v e r e d 

o f f s p r i n g of bo th sexes on D a y 21 we re s i g n i f i c a n t l y lower than c o n t r o l . 

Pro jec t No . 2144-105 : T e r a t o g e n i c i t y S t u d y in R a b b i t s 

T h e e m b r y o t o x i c a n d t e r a t o g e n i c e f f e c t s of C . A . G . P . S . were e v a l u a t e d a f t e r 

i n t ramuscu la r i n jec t ion to p r e g n a n t r a b b i t s at d o s a g e l eve l s of 2 . 0 , 8.0 a n d 

32.0 m g / k g of b o d y w e i g h t . No s i g n i f i c a n t e f f e c t s were no ted in p r e g n a n c y r a t e s , 

co rpo ra l u tea , i m p l a n t a t i o n s , a n d v i s c e r a l o r ske le ta l anomal ies and v a r i a n t s . 

T h e compound was f o u n d not to be t e r a t o g e n i c at l eve l s u p to 32 m g / k g d u r i n g 

major o r g a n o g e n e s i s . A t t h i s l eve l the c o m p o u n d was e m b r y o t o x i c . 

Best Copy Available 
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Fro jec i No . 2144- iC6 .-: £a imone! la t v p h i m u r i u m '. 'ammaiian I'.licrosome 

P la te I n c o r p o r a t i o n A s s a y 

Under the c o n d i t i o n s of t h i s . " l u d y , C . A . G . P . S . at leve ls up to 100,000 

y g / p l a i e was f o u n d not to be a n u t a g e n . 

Project No . 2144-107 : L517SY u 'cuse Lymphoma F o r w a r d Muta t ion A s s a y 

Under the c o n d i t i o n s of t h i s s t u d y , C . A . G . P . S . at dosage leve ls r a n g i n g 

from 100,000 to 1,000 v g / m l p r o d u c e d a d o s e - r e l a t e d t ox i c e f f e c t . No s i g n i f i c a n t 

mutagenic a c t i v i t y was d e t e c t e d w i t h o u t a c t i v a t i o n . With the p resence of an e x o ­

genous ac t i va t i on s y s t e m , s i g n i f i c a n t i n c r e a s e s in mutat ion f r e q u e n c y we re o b ­

se rved at th ree of the f i ve dose l e v e l s . 

Project No . 2144-1 OS : I n - V i v o C y t o g e n e t i c s A s s a y in R a t s 

C . A . G . P . S . was e v a l u a t e d f o r i t s po ten t ia l to i nduce s t r u c t u r a l a b e r r a t i o n s 

in rat bone mar row c e l l s . No s i g n i f i c a n t i n c r e a s e in s t r u c t u r a l mutat ions in ra t 

bone r-.arrow c e l l s ivas o b s e r v e d . 

Pro ject No . 2144-109 : F e r t i l i i y S t u d y in iViale Ra ts 

T h r e e g r o u p s of t w e l v e male r a t s r e c e i v e d C . A . G . P . S . by da i l y i n t r a m u s c u ­

lar in ject ion at d o s a g e l e v e l s of 2 . 0 , 10.0 a n d 25.0 m g / k g o f body w e i g h t . T h e 

animals were t r e a t e d f o r at l eas t 50 d a y s p r i o r to and t h r o u g h o u t the mat ing 

phase of the s t u d y . No s i g n i f i c a n t d i f f e r e n c e s between t rea ted and con t ro l g r o u p s 

were o b s e r v e d . 

Best Copy Available 
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In addition to these studies which were performed under 
laboratory conditions, a Sub-Acute To x i c i t y Study was done 
on horses. This study was performed by Research For Animal 
Health, of F a y e t t v i l l e , Arkansas, Dr, Doyne Hamm i s 
president of t h i s organization and personally supervised 
t h i s study. 
The purpose of t h i s study was to evaluate the i n t r a ­
a r t i c u l a r treatment with PSGAG at dose lev e l s of 1, 3, and 
5 times the intended dosage of 250 mg/ml for a period of 3 
times the recommended duration, Intra-carpal injections of 
PSGAG i n s t e r i l e water were administered to three groups 
of horses every week at 250 mg, 750 mg, and 1,250 mg per 
horse respectively for 18 weeks. There were 18 horses i n 
t h i s study ( 9 males & 9 females ), They ranged i n age from 
3 to 9 years. 
At the time these horses were received, they were given a 
routine physical examination including c l i n i c a l examination 
of the respiratory and cardiovascular systems and 
determination of v i t a l signs. A l l animals were further 
examined for the following; -

1, Fecal examination for paracites ( i f present, 
appropriate treatment for the s p e c i f i c 
paracite was given ) 

2, Hematologic examination ( white blood count and 
hematocrit) 

3, V i t a l signs (temperature, pulse and respiration) 
4, Appetite ( eats a l l , more than 50%, less than 50% 

or none of food provided ) 
5, Stool c h a r a c t e r i s t i c s ( normal, p a r t i a l l y formed 

s t o o l , diarrhea, st o o l loose and watery ) 
6, Presence or absence of cough or nasal discharge 

Following c l i n i c a l health screening, horses received 
encephalitis, rhinopneumonitis,and tetanus vaccines. A l l 
vaccines were administered by the study dire c t o r . 
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Horses were kept i n clean s t a l l s and exercise l o t s . They 
were well fed with grain and hay and had fresh water 
available at a l l times. Healthy animals were kept for a 
period of at least 10 days pr i o r to being included in the 
study,After confirmation of th e i r health and acclimation 
these animals were randomly assigned to one of 3 treatment 
groups of 3 geldings and 3 mares each. 
The investigator who made the observations was not aware of 
the dose administered to each horse. This procedure was used 
to control bias. Observations were made immediately before 
the drug was given. Biologic samples were immediately 
refrigerated and then submitted to an accredited laboratory 
on the same day for analysis. 
C l i n i c a l observations at the end of the t r i a l showed a dose 
related soreness in the 750 mg and the 1,250 mg groups at 
the i n j e c t i o n s i t e . This soreness was mild and lasted only 
one or two days. 
Laboratory data indicated a dose related effect on several 
blood parameters ( p a r t i a l prothrombin time, creatinine, 
and glucose ) which were s l i g h t l y elevated. These changes 
i n blood parameters were not considered to be medically 
s i g n i f i c a n t i n the judgement of the study director,No 
animal appeared to have any c l i n i c a l i l l n e s s during t h i s 
study and none showed any signs of t o x i c i t y except for 
transient swelling at the s i t e of i n j e c t i o n , which was not 
due to in f e c t i o n . 
This study indicates that at the recommended dosage of 250 
mg no signs of t o x i c i t y w i l l be seen. At much higher doses, 
for extended periods of time, signs of t o x i c i t y are not 
severe, are s e l f l i m i t i n g and are reversible. 
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Use in Breeding Animals 
The following statement appears in the product l a b e l i n g : 
Impairment of F e r t i l i t y studies in mares and s t a l l i o n s have 
not been conducted. Do not use in horses intended for 
breeding. 
Human Safety 
Data on human safety, pertaining to consumption of drug 
residues in food, were not required for approval of t h i s 
NADA. This drug i s approved for use only in horses that are 
not to be used for food and i s to be labeled: 

Warning: Not for use in horses intended for food. 
Human safety r e l a t i v e to possession, handling and 
administration: No special caution statement needed. 
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A gene y C o n ejus i_q_! i_s 
The- data subi.rittod in support of this NADA comply v/ith tne 
rcquir-nents of Section 512 of the Act and Section 5K.111 of the 
inol Gii'.itiny r-(:i; 1 at i ons . It demonstr.Ucs that Adequan 
( pol V?ul fated r 1 ycosami noyl yean ) v;hen used under Us labeled 
condUit-.ns of use is safe and e f f e c t i v e . 
The safe and e f f e c t i v e use of Adequan (polysulfated 
ql vcos.ininocjl yean) injected i n t ra - a rt i cu 1 a r 1 y in horses requires 
a curniccl technique and knowledge of the anatomy of the s p e c i f i c 
eqn-!ne j o i n t . U'e'have concluded that the expertise of a 
veterinarian i s necessary for proper administration of the drug. 
Accordingly, v.e have c l a s s i f i e d Adequan (polysulfated 
glyccsiimi ncglycan) as a prescription item. 
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