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Abstract

Extending the quality of life of companion pets is humane to pets and is of value to pet owners. Several veterinary life-saving 
therapeutic technologies have been proposed. We have developed novel peptide therapies for both clinical and companion pets 
using organ-specific stem cell derived peptides under the name Biopep Inc. Our first peptide therapy, EW-iJMP7, is comprised of 
signaling peptides that are associated with the maintenance of regular bone, cartilage, joint and synovial fluids and are found in the 
placenta, central nervous system, and thymus. In this study, we aim to determine the effect of Intramuscular (IM) de-livery of these 
well characterized peptides in canine models. We gave six adult dogs once weekly injection of the EW-iJMP7 cocktail intramuscularly. 
These animals were euthanized after 1 or 2 weeks. Blood analysis was conducted to assess whole blood count and chemistry prior to 
euthanasia. Liver, kidney, heart, and lung samples were collected after euthanasia for histopathology analysis. Our results indicated 
that EW-iJMP7 injection did not cause observable side effects in dogs’ appearance or behavior, however, it resulted in a Significant 
Reduction Of Platelet Count and ALT (SGPT) which remained within the normal range, and a significant increase of BUN/Creatinine 
ratio above the normal range. Data from this study will provide safety data on advancing this technology to assist and support 
further studies in animal models of longevity and arthritis in companion pets. 
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Introduction
Peptides are linear polymers formed by a series of amino 

acid residues that are linked together by peptide bonds. Whereas 
proteins typically contain between 50 and 2000 amino acid 
residues and have a mean molecular weight between 5.5 and 22kDa, 
peptides are composed of less than 50 residues and accordingly, 
their weight range is below that of proteins. Short peptides have 
been demonstrated to play an important role in the modulation  

 
of transcription, transmission of biological information, and in 
restoring genetically conditioned alterations that occur with age 
[1,2]. These peptides are signaling molecules that act as regulatory 
factors through their interactions with DNA and histone proteins. 
Moreover, the physiological process of aging is highly influenced 
by the peptidergic regulation of homeostasis and is related to the 
aging of cells, tissues, and organs [3,4].
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Peptide therapy aims to renew the strength of the signals 
received by cells to either induce peptide production or trigger 
normal signaling processes, thereby rejuvenating and revitalizing 
tissues, and the organism as a whole [5]. Although the contents of 
peptides are similar between cells, the function and morphology of 
the cell itself defines the content of bio-logically active substances 
and differences in ultrastructure [5]. Moreover, certain biologically 
active substances are predominantly synthesized or accumulated 
in specific tissues. Since the signaling activity and function of 
peptides is largely based on their cell type, peptide therapy can 
utilize organ-specific extracts to target diseased or aging tissue. 
Due to the short length of peptides and their low molecular weight, 
biosynthesis and extraction processes permit these peptides to be 
mass produced and distributed for use in therapeutic treatments. 
Through years of research and extensive global practice, MF+ 
Medical Labs has manufactured two products- Nano Organo 
Peptides (NOPs) and Mito Organelle (MO) Peptides-that are 
intended for use in both animals and humans as a revitalization 
therapy. The MOs are a mixture of organ-specific cellular extracts 
that are extracted from organ specific cells, homogenized, filtered, 
and sterilized [6]. They have a molecular weight of 500-700kDa 
and therefore must be given a healthcare worker via mesotherapy, 
intra-muscular or subcutaneous injection. They are believed to 
regenerate mitochondrial activity. These peptides have been 
administered to thousands of human patients over the past decade 
and no irritations have been noted. 

Our first peptide therapy, EW-iMJP7, is an organ-specific Mito 
Organelle (MO) peptide preparation, comprised of seven organ-
specific peptides improves joint health and mobility. It is comprised 
of signaling peptides that are associated with the maintenance of 
regular bone, cartilage, joint and synovial fluids and found in the 
placenta, central nervous system, and thymus: MF+MO-Bone, 
MF+MO-Cartilage, MF+MO-Joint and Synovial Fluid, MF+MO-
Placenta, MF+MO CNS, MF+MO Thymus. In this study, we aim to 
demonstrate safety of EW-iMJP7 injection into a limited number of 
dogs before advancing to a companion pet trial. 

Materials and Methods
This study was performed under an independent IACUC 

reviewed and approved protocol (Calmi2 2022-127) at the CalMI2 
facilities in San Diego, California. A total of six beagles, aged 6 
months, were purchased from Marshall Farms. In this study, the 
dogs which were divided into two groups of three animals. The first 
group (n = 2 male, n = 1 female) was given a single injection of EW-
iMJP7 (1.4mg/kg) Intramuscular (IM) at the upper thigh on day 
0, then was euthanized for tissue collection on Day 8. The second 
group (n =1 male, n = 2 female) was given injections on Day 0 and 
on Day 8. The latter group was then euthanized for tissue collection 
on Day 16 of the study. 

Blood Analysis
Blood samples were drawn from the dogs’ jugular veins prior to 

injections and prior to euthanasia. After injections were performed, 
the dogs were observed during their daily exercise time to monitor 
for im-mediate reactions or pain symptoms following injection. The 
dogs’ health, appetite, and physical appearance were monitored 
daily. Blood samples were analyzed for the following changes from 
Day 0 to Days 7 and 14:

a.	 Complete blood count (TLC, MCV, MCH, MCHC, MPV and RDW, 
PLT).

b.	 Blood chemistry including: GGT, AST, ALT, amylase, BUN, 
glucose, albumin, cholesterol, uric acid, CK, creatinine TBL, TP, 
globulin.

c.	 Behavioral observations.

Results
Behavioral observations, Complete Blood Count (CBC), and 

blood chemistry analysis results are shown below. 

Behavioral changes

No behavioral changes were observed following the 
administration of EW-iMJP7 at Days 8 and 16 (Table 1).

Table 1: Gross observations of dogs after receiving EW-iMJP7.

ID No. Euthanasia Day Sex Weight (kg) Reaction to 
injection 1

Reaction to 
injection 2

Post-Injection 
health concerns

4573162 8 Male 8.4 None observed N/A None observed

4573651 8 Male 7.5 None observed N/A None observed

4584652 8 Female 7.4 None observed N/A None observed

4577991 16 Male 7.8 None observed None observed None observed

4586434 16 Female 6.7 None observed None observed None observed

4587155 16 Female 6.4 None observed None observed None observed
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 Blood analysis

Blood analysis was performed on dogs 1, 2, and 3 at Day 0 and 
7, and at Day 0 and 14 on dogs 4, 5, and 6. Complete Blood Count 
(CBC) and blood chemistry values are given in Table 2 and Table 
3, respectively. White Blood Cell Count (WBC), Hemoglobin (HGB), 
total protein, albumin, Blood Urea Nitrogen (BUN), creatinine, 
BUN/ creatinine ratio, cholesterol, and liver enzymes: Aspartate 
Transaminase (AST), alanine transaminase (ALT), Alkaline 

Phosphatase (ALP) were selected for further analysis. Differences 
in select mean values at Day 0, 7, and 14 were compared using 
paired two-tailed t-tests (α=0.05). Of the 11 values selected for 
further analysis, total protein and BUN at Day 14 had increased 
significantly from baseline values at Day 0 (p<0.05, n=3). 
Additionally, BUN/creatinine ratio was out of normal range on Day 
7 and 14, and creatinine levels were out of normal range on Day 14. 
No other significant changes were observed, and all other values 
were within normal range. See Table 3 for a complete list of results.

Table 2: Complete Blood Cell Count (CBC) before and after receiving EW-iMJP7 peptides at Days 0 and 7 (Dogs 1-3) and Day 0 and 14 (Dogs 4-6). 
The difference in select mean values (WBC, HGB) at Day 0 and 7 were determined in dogs 1-3, and Day 0 and 14 in dogs 4-6 and compared using 
a paired, two-tailed t-test (α=0.05, n=3). No significant differences in values were observed. 

Dogs 1-3 Dogs 4-6

Day 0 Day 7 Day 0 Day 14

 Units Ref. range Mean 
(n=3) SEM Mean 

(n=3) SEM Mean 
(n=3) SEM Mean 

(n=3) SEM

WBC 10^3/uL 4.0-15.5 7 0.8 8.4 0.4 8.5 0.8 8.4 0.6

RBC 10^6/uL 4.8-9.3 6.2 0.3 6.4 0.3 6.3 0.1 6.8 0.2

HGB g/uL 12.1-20.32 15.1 0.3 15.3 0.7 15.7 0.2 16.3 0.3

HCT % 36-60 45.7 1.5 47.7 2 46.3 0.9 50.3 0.9

MCV FL 58-79 74.7 1.9 75 1.5 73.3 0.7 73.7 0.9

MCH pg 19-28 24.6 1.3 24.1 0.9 24.8 0.4 23.8 0.2

MCHC g/dL 30-38 33 1 32 0.6 34 0 32.3 0.3

Platelet 10^3/uL 170-400 276.7 13.4 256.7 13 287.3 43.3 192.3 43.4

Neutrophil /uL 2060-10600 4378.7 786.6 5758.7 417.8 4989 821.8 4613 728.8

Bands  0-3 0 0 0 0 0 0 0 0

Lymphocytes /uL 690-4500 2151.7 98.9 2057.3 19.7 2717.3 328.2 2888 145.9

Monocytes /uL 0-840 329.7 73.1 361 20.6 488.7 70.1 678 330.2

Eosinophil /uL 0-1200 140 15 189.7 66.4 178.7 85.7 222 20.8

Basophils /uL 0-150 0 0 0 0 0 0 0 0

Table 3: Blood chemistry values before and after receiving EW-iMJP7 peptides at Days 0 and 7 (Dogs 1-3) and Days 0 and 14 (Dogs 4-6). 
Differences in select mean values (total protein, albumin, AST, ALT, ALP, BUN, creatinine, BUN/creatinine ratio, and cholesterol) were determined at 
day seven (dogs 1-3) and day fourteen (dogs 4-6) and compared using a paired, two-tailed t-test (α=0.05, n=3). Total protein, and BUN levels were 
significantly elevated at Day 14 although both remained within normal range. At Day 7, BUN/creatinine ratio was elevated outside of normal range, 
and by Day 14, average creatinine level and BUN/creatinine ratio were both outside of normal reference range. Remaining values were within their 
normal reference ranges and did not change significantly at Day 7 or 14. 

Dogs 1-3 Dogs 4-6

Day 0 Day 7 Day 0 Day 14

 Units Ref. range Mean 
(n=3) SEM Mean 

(n=3) SEM Mean 
(n=3) SEM Mean 

(n=3) SEM

Total Protein                             g/dl 5.0-7.4 5.1 0 5.4 0.1 5.3 0.1 *5.8 0.1

Albumin g/dl 2.7-4.4 2.9 0.1 3.2 0.1 2.9 0 3.3 0

Globulin g/dl 1.6-3.6 2.1 0.1 2.2 0 2.4 0.1 2.5 0.1

A/G Ratio  0.8-2.0 1.4 0.1 1.4 0 1.3 0 1.3 0

AST (SGOT) IU/L 15-66 31.3 0.9 33 3 29.3 2.4 35.3 2.3

ALT (SGPT) IU/L 12-118 46.3 16.4 53 24.6 27 5.3 21.3 1.5

ALP IU/L 5-131 74 17.6 79 20.8 70.7 12 70.3 12.7

GGT IU/L 1-12. 3.3 0.9 2.3 0.9 1 0 1.3 0.3
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Total. Bilirubin mg/dL 0.1-0.3 0.1 0 0.1 0 0.1 0 0.1 0

Bun mg/dL 6-31. 15.3 0.9 20 2.1 12.7 1.5 *15.7 1.9

Creatinine mg/dL 0.5-1.6 0.7 0 0.6 0 0.6 0 †0.4 0.1

BUN/Creat Ratio  - 04-27 23 1.5 †32.0 4.6 22.3 1.5 †42.7 9.3

Phosphorus mg/dL 2.5-6.0 4 0.1 4.5 0.1 4.3 0.4 4.7 0.3

Glucose mg/dL 70-138 86.3 1.3 86 2.1 94 3.5 99.3 9.9

Calcium mg/dL 8.9-11.4 9.4 0.1 10.1 0.1 9.3 0.1 9.7 0.3

Corrected 
Calcium   10 0.3 10.4 0 9.7 0.1 9.9 0.2

Magnesium mEq/L 1.5-2.5 1.5 0 1.6 0.1 1.5 0 1.5 0

Sodium mEq/L 139-154 147.3 0.9 147 0.6 145.7 0.3 143.3 1.2

Potassium mEq/L 3.6-5.5 4.4 0.1 4.2 0.2 4.4 0.1 4.3 0.1

Na/K Ratio  27-38 33.3 0.7 35 1.5 33.3 0.9 33.7 0.9

Chloride mEq/L 102-120 111.7 1.2 111.7 0.3 109.3 0.7 109 1

Cholesterol mg/dL 92-324 151.3 18.3 151.7 13.3 174 32.9 172.3 30.4

Triglyceride mg/dL 29-291 32.7 2.7 28.7 5 41 2.6 69.7 28.5

Amylase IU/L 290-1125 432.7 16.6 502.3 34.6 479.7 4.5 500 38.6

Precision PSL U/L 24-140 23 0.6 29 1 35.3 8.3 51.3 11.9

CPK IU/L 59-895 194 25 195.3 37.7 170.3 18.9 296.3 129.4

* = significant change over the given time 

†= value out of reference range. 

Discussion
The results from this study suggest that EW-iMJP7 peptide 

injection in dogs is well tolerated, with no safety concerns noted. 
No effects were observed in the dogs’ behavior; however, blood 
analysis showed some changes. This included a significant increase 
in total blood protein (+0.2g/dL) and Blood Urea Nitrogen (BUN) 
(+0.04mg/dL) at Day 14 (Table 4), however, these values remained 
within normal range. At Day 7, WBC, Hgb, albumin, cholesterol, 

and liver enzymes: AST, ALT, and ALP values were slightly elevated, 
and creatinine was slightly decreased compared to baseline at 
Day 0, although none of these changes were significant and all 
values remained within normal range (Table 4). At Day 14, HGB, 
albumin, and AST levels were elevated, and WBC, ALT, ALP, and 
cholesterol levels were lower compared to baseline values. None of 
these changes in blood chemistry were significant and each of the 
selected values remained within normal limits at both Day 7 and 
14 (Table 4). 

Table 4: Testing for significant changes to select Complete Blood Count (CBC) and blood chemistry values before and after receiving EW-iMJP7 
peptides in dogs over a seven and fourteen-day period. Differences in mean values (Δ mean) were determined at Day 7 (dogs 1-3) and Day 14 
(dogs 4-6) and compared using a paired, two-tailed t-test (α=0.05, n=3). An increase or decrease in value over the specified time is indicated by “ 
+ ” or “ - “, respectively, and “ * “ represents a significant change in value.

Dogs 1-3 Dogs 4-6

Day 0-7 Day 0-14

Selected values Units Δ mean p-value Δ mean p-value

WBC 10^3/uL 1.4 0.31 -0.1 0.85

HGB g/uL 0.2 0.56 0.6 0.53

Total Protein                             g/dl 0.2 0.05 0.5 *0.02

Albumin g/dl 0.3 0.16 0.4 0.01

AST (SGOT) IU/L 1.7 0.56 6 0.23

ALT(SGPT) IU/L 1.8 0.5 -5.7 0.32

ALP IU/L 1.9 0.29 -0.4 0.93

BUN mg/dL 4.7 0.07 3 *0.04

Creatinine mg/dL -0.1 0.42 -0.2 0.2

BUN/ Creat Ratio - 9 0.11 20.4 0.14

Cholesterol mg/dL 0.4 0.95 -1.7 0.91
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Interestingly, the mean creatinine level was reduced below the 
nor-mal reference range at Day 14. In contrast, the BUN/ creatinine 
ratio was increased above the normal range at days 7 and 14 (Table 
2) which indicates some impact on the reduction of blood flow to the 
kidneys. No de-hydration signs were observed within the fourteen-
day observation period. In future studies, a longer observation 
period is needed to determine whether the BUN level increase is an 
acute response, or a chronic response associated with other causes, 
such as stress, congestive heart failure, or gastrointestinal bleeding.

Conclusion
Data from this study provides important preliminary safety 

data that suggests that EW-iMJP7 peptides are well tolerated. 
Further, this data promises to advance this technology to assist and 
support additional animal models’ studies in longevity and arthritis 
in companion pets.
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