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ABSTRACT: Coronavirus disease 2019 (COVID-19) is a serious
threat to public health and is in urgent need of specific drugs.
Meplazumab, a humanized monoclonal antibody targeting CD147,
was confirmed to competitively block the binding between the
spike of syndrome coronavirus 2 (SARS-CoV-2) and CD147,
making meplazumab a promising candidate drug for COVID-19. In
this study, biodistribution and dosimetry of 131I-labeled meplazu-
mab were performed to further evaluate its potential as a
therapeutic drug for COVID-19. 131I-meplazumab was both safe
and tolerant in mice and healthy volunteers. A biodistribution study
was performed in normal mice, and blood samples were used for
pharmacokinetic analysis. Three healthy volunteers were included and subjected to single-photon-emission computed tomography
(SPECT) imaging of 131I-meplazumab within 2 weeks. The distribution in mice and humans was consistent with the in vivo
distribution of CD147. Biodistribution and SPECT imaging results exhibited that the liver was the organ with the highest uptake for
both mice and humans. Deiodination of 131I-meplazumab can be observed in vivo, and taking Lugol’s solution can protect the thyroid
gland effectively. The pharmacokinetic characteristics of 131I-meplazumab in mice and humans best fit the two-compartment model.
The clearance half-life (T1/2β) in mice and humans was 117.4 and 223.5 h, respectively. The results indicated that its
pharmacokinetic properties in vivo were ideal. The effective dose calculated from healthy volunteers was 0.811 ± 0.260 mSv·MBq−1,
which was twice the value calculated from mice. It was safe and feasible to perform human clinical imaging experiments using a
diagnostic dose of 131I-meplazumab after thyroid closure by Lugol’s solution. This study will provide more experimental basis for
advancing the clinical translation of meplazumab and will be valuable in evaluating therapeutic interventions for patients with
COVID-19, as well as providing a reference for clinical translation studies of other antibody drugs.
KEYWORDS: meplazumab, CD147 receptor, COVID-19, iodine-131, dosimetry

■ INTRODUCTION
The coronavirus disease 2019 (COVID-19) is a serious threat
to public health due to its high infectivity and pathogenicity
since its outbreak.1,2 The symptoms of COVID-19 include flu-
like to severe pneumonia, acute respiratory distress syndrome,
multi-organ damage, and even death.3 Compared to severe
acute respiratory syndrome (SARS)4 and Middle East
respiratory syndrome (MERS),5 COVID-19 has spread more
widely and caused more deaths.6 Although drugs such as
Paxlovid have been urgently authorized by the FDA for
COVID-19 treatment,7,8 due to the high variability of
coronavirus 2 (SARS-CoV-2) syndrome,9 the development
and clinical translation of novel COVID-19 potent drugs are
still one of the most important issues and are needed in the
fight against the epidemic.

It is widely recognized that ACE2 is a critical factor in the
course of severe acute respiratory SARS-CoV-2 infection;10

however, recent research has identified CD147 as a novel
receptor for SARS-CoV-2 infection.11,12 The SARS-CoV-2
pseudovirus could enter the host cells through spike protein
CD147 in an Arf6-dependent manner.13,14 The results of in
vitro blocking assays showed that the anti-CD147 antibody
may effectively inhibit SARS-CoV-2 replication, suggesting that
CD147 may be a potential SARS-CoV-2 therapeutic target.15

Meplazumab is a humanized CD147 IgG2 monoclonal
antibody recombinantly expressed from CHO cells, which is
composed of two light chains and two heavy chains linked by
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interchain disulfide bonds. Meplazumab exhibited high binding
activity against CD147 with the affinity constant (KD value)
determined to be 1.51 × 10−10 mol/L by surface plasmon
resonance measurements.16 Meplazumab can effectively inhibit
the extent of cytopathy caused by SARS-CoV-2 infection in
vitro.11 Clinical studies have shown that meplazumab
effectively improved the condition and recovery rate of the
patients infected with COVID-19 pneumonia, simultaneously
maintaining the safety profile,17 suggesting that meplazumab
may be a potential drug for COVID-19 treatment.

In order to evaluate its safety and biodistribution in vivo,
meplazumab was labeled with I-131 and assessed in both mice
and humans. Briefly, meplazumab was labeled with I-131 by
the iodogen (1,3,4,6-tetrachloro-3α,6β-diphenylglycoluril)
method18,19 and quantified the distribution in mice and
humans both at a dosage of 0.3 mg/kg.17 Fitting of different
compartment models with different weighting factors was
performed to assess the pharmacokinetics of meplazumab; also,
a dosimetric study was evaluated by using the software of
OLINDA/EXM. This study will be valuable for advancing the
clinical translation of meplazumab and evaluating therapeutic
interventions in patients with COVID-19 and will provide a
reference for clinical translation studies of other antibody
drugs.

■ EXPERIMENTAL SECTION
General Methods. All chemicals and solvents were

obtained from commercial suppliers and used directly without
further purification. [131I]NaI was obtained from HTA Co.,
Ltd. (Beijing, China). Meplazumab was provided by Jiangsu
Pacific Meinuoke Co., Ltd. (Jiangsu, China). Iodogen was
purchased from Sigma-Aldrich LLC. The labeling efficiency
and radiochemical purity were tested by a Mini-Scan radio-
TLC Scanner (BioScan, USA). The radioactivity was measured
with a γ-counter (WIZARD 2470, PerkinElmer, USA). The
micro-single-photon-emission computed tomography
(SPECT)/CT (U-SPECT, MILabs, Netherlands) and
SPECT/CT (Discovery NM/CT 670, GE Healthcare, USA)
scanners were used for imaging of mice and healthy volunteers,
respectively.

All of the animal experiments were approved by the
Institutional Animal Care and Use Committee of Air Force
Military Medical University. The SPECT imaging study of
healthy volunteers was approved by the Independent Ethics
Committee of the Xijing Hospital (YS202001001-X-1).
Radiochemistry. By controlled variables method, the

iodine-131 labeling experiments using iodogen as an oxidant
for meplazumab were performed. Detailed steps for the
labeling of meplazumab can be found in the Supporting
Information. At the end of labeling, the labeling efficiency was
determined by ITLC-SG paper chromatography in a mobile
phase of saline. Finally, the saline solution of 131I-meplazumab
for injection was purified by a PD-10 column and filtrated by a
Millex-GS filter (0.22 μm).20

In Vitro Stability. The stability of 131I-meplazumab in
saline at room temperature and in mouse serum at 37 °C was
determined by ITLC within the incubation time of 7 days.
Biodistribution and Pharmacokinetics Studies in

Male ICR Mice. Seven groups of male ICR mice (22−25 g,
4−5 weeks, n = 5/group) were injected intravenously with a
saline solution of 131I-meplazumab (0.1 mL, 0.72 MBq). The
mice were sacrificed after anesthesia by decapitation at 0.25, 1,
4, 24, 72, 120, and 168 h post-injection (p.i.). Samples of

blood, whole brain, heart, lung, liver, spleen, and other organs
of interest were collected, weighed, and counted by a γ-
counter. The percentage of injected dose per gram of wet
tissue (% ID/g) was calculated by a comparison of the tissue
counts to suitably diluted aliquots of the injected material.

Fitting of different compartment models with different
weighting factors was performed using the PKSlover
pharmacokinetic program21 to screen for the best model.
Small Animal Micro-SPECT/CT Imaging. Micro-

SPECT/CT imaging was performed using male ICR mice.
Two groups of male ICR mice (15−20 g, 3−4 weeks, n = 3/
group) were intravenously injected with 10.0 MBq of 131I-
meplazumab. One group of mice were gavaged daily with 20
μL of Lugol’s solution (the mass fraction of I2 is 5%, 50 times
the human dosage), while the others were not. The mice were
anesthetized using isoflurane (2% in an air mixture, 1.5 L/min)
and scanned at 1, 4, 24, 72, 120, and 168 h p.i.. A high-energy
mouse collimator with a 3.6 mm diameter pinhole was used for
imaging. The central field of view of the collimator has a
diameter of approximately 28 mm and a longitudinal length of
18 mm.

All SPECT and CT images were generated and co-registered
with the manufacturer-provided software. SPECT images with
0.8 mm-wide cubic voxels were reconstructed using a 20%
photo-peak window centered at 364 keV. Six iterations with
128 subsets were performed for all scans. Two adjacent
background-and-scatter windows of approximately 5% width
were used for Compton photon scatter and background signal
correction using the triple energy window method.
Dosimetric Study in Adult Phantoms. The residence

times of 131I-meplazumab for selected organs in male ICR mice
were calculated by GraphPad Prism software (version 5,
GraphPad Software, Inc., USA). Based on the methods
reported in the literature and the organ masses of the adult
male body model defined in OLINDA/EXM (version 1.1,
Vanderbilt University, 2007), the residence times of the organs
in mice can be converted to the corresponding source organ
residence times in a standard human body of 73.4 kg adult
male phantoms.22,23 Finally, the effective dose (ED) and the
effective dose equivalent (EDE) for each organ of the adult
male phantom can be calculated by OLINDA/EXM.
SPECT Imaging and Pharmacokinetics Studies in

Healthy Volunteers. The injected dose of 131I-meplazumab
was determined by the 131I thyroid uptake test in three healthy
male volunteers, followed by the saline solution of 131I-
meplazumab by an intravenous drip (500 mL, 9.80 ± 1.57
mCi).17 According to the clinical application of 131I-
metuximab, a CD147 monoclonal antibody approved by the
CFDA for the treatment of hepatocellular carcinoma, Lugol’s
solution (the mass fraction of I2 is 5%) was administered orally
three times a day, 0.5 mL each time, starting 3 days in advance
until the end of the SPECT imaging for protecting the thyroid
gland.24 Blood samples were collected at 0, 0.25, 0.5, 1, 1.5, 2,
4, 8, 12, 24, 48, 72, 96, 120, 144, and 168 h p.i. and counted in
a γ-counter. The percentage of injected dose per milliliter of
wet tissue (% ID/mL) was calculated by a comparison of the
tissue counts to suitably diluted aliquots of the injected
material. Using the same approach, compartmental models
with different weighting factors were fitted using the PKSlover
pharmacokinetic program to screen for the best model.

All the three volunteers underwent SPECT scans at 1, 2, 8,
12, 24, 36, 48, 60, 72, 84, 96, 120, 144, 168, 192, 216, 240, 288,
and 336 h p.i.. Images were acquired on a SPECT/CT dual-
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head gamma camera. A high-energy general-purpose collimator
was used with a 364 keV photopeak and a 20% symmetrical
window. Acquisition was performed with a speed of 13 cm/
min, and the automatic tracking technique of body contour is
used. The anterior and posterior whole-body planar images
were acquired in a continuous mode with the patient in the
supine position (matrix 256 × 1024). Regions of interests
(ROIs) were outlined over the major organs, and organ
activities at different time points were calculated. The
radioactive counts were calibrated by a standard source placed
at the feet, and the result was expressed as the percentage (%
ID) of the tissue uptake radioactivity in the dose.
Dosimetric Study in Healthy Volunteers. The individ-

ual normalized number of disintegrations was used for
calculating the EDs for the standard adult male model with
OLINDA/EXM for each patient separately.
Statistical Analysis. Results are shown as means ± SDs.

Two-tailed paired or unpaired Student’s t-tests (GraphPad
Prism 5) were used to determine the differences within and
between groups, respectively. Differences with P < 0.05 were
considered statistically significant, while P < 0.01 was
considered extremely significant. The stability results were
processed by Origin software (version 2021, OriginLab, USA).

■ RESULTS
Radiochemistry. The effects of different conditions for

131I-meplazumab labeling are illustrated in Figure S1. By
controlled variables method, we obtained the optimal labeling
conditions for 131I-meplazumab as follows: 20 μg of iodogen
and 50 μg of meplazumab reacted at room temperature for 5
min under weak alkaline conditions (pH 7−8). Under optimal
labeling conditions, the labeling efficiency is greater than 80%
(Figure 1). In addition, reducing the reaction volume or

increasing the radioactive concentration of [131I]NaI is also
beneficial to improve the labeling efficiency. The analysis
shows that both of them increase the contact efficiency of
meplazumab with iodogen on the wall of the EP tube,
enhancing the effective reaction concentration and thus the
labeling efficiency. This optimal condition was also applicable
to high dose labeling in human experiments. Three labeling
processes of high doses with 19.40 ± 4.71 mCi [131I]NaI were
performed, and the labeling efficiency decreased slightly to be
74.64 ± 3.10%.

In Vitro Stability Evaluation. As shown in Figure 1, after
purification by the PD-10 column, the radiochemistry purity
(RCP) of 131I-meplazumab was measured by ITLC to be
greater than 99%. 131I-meplazumab shows high stability in
vitro; after incubation for 7 d in saline at room temperature and
in mouse serum at 37 °C, the RCP of 131I-meplazumab was
still >98%.
Biodistribution in Male ICR Mice. The pharmacokinetics

study of 131I-meplazumab was investigated in vivo by
biodistribution studies in male ICR mice. The results are
shown in Figure 2A and Table S1. The highest uptake of 131I-
meplazumab in blood was found at 15 min p.i. with a value of
32.0 ± 3.04% ID/g and then cleared fast with a decreasing rate
of 69% within 24 h. After 24 h, the clearance of blood slowed
down, and the uptake value remained about 7% ID/g ranging
from 72 to 168 h. Lung was the organ with the highest uptake,
with an initial uptake value of 10.93 ± 1.40% ID/g at 15 min
p.i. and then increased to the highest level at 1 h p.i. with a
value of 15.45 ± 1.37% ID/g. Similar to that of blood, the
radioactivity clearance in lung was fast within 24 h while
slowed down after 72 h. Followed by lung, the radioactivity
accumulations in the spleen, liver, and kidneys were close, all
characterized with a steady radioactivity level within 4 h with
about 7.98−10.30% ID/g and then quickly dropped to about
3% ID/g at 24 h. The initial uptake value in the heart was 5.32
± 0.93% ID/g at 15 min p.i., followed by a slow increase and
reaching a maximum of 6.23 ± 0.53% ID/g at 4 h p.i.. The
radioactivity clearance in the heart was relatively slow
compared to that in other organs, with a value of 2.23 ±
0.28% ID/g until 168 h p.i.. There was an increase in
gastrointestinal uptake (4.03 ± 1.11% ID/g for small intestine
and 2.90 ± 0.50% ID/g for stomach) 4 h after injection, which
may be related to some deiodination of 131I-meplazumab in
vivo.
Pharmacokinetics in Male ICR Mice. The basis for the

selection of the hemodynamic atrial model was calculated by
the PKSlover pharmacokinetic program. Table S2 shows that
both the values of Akaike information criterion and Schwartz
criterion were minimal for the two-compartment model at a
weighting factor of 1/cc; that is, this model was most
consistent with the in vivo metabolism of 131I-meplazumab.
The time−blood concentration curve is shown in Figure 2B,
from which it can be seen that the blood concentration
reached the highest level rapidly after the tail vein injection, the
distribution half-life (T1/2α) was 5.816 h, and the clearance
half-life (T1/2β) was 117.4 h.
Small Animal Micro-SPECT/CT Imaging. Figure 2C

shows the distribution of 131I-meplazumab in mice with and
without Lugol’s solution. In the group of mice without Lugol’s
solution, there was a strong radioactivity accumulation in
thyroid, while in the group of mice with Lugol’s solution, the
uptake of thyroid was almost completely inhibited. Except for
thyroid, the biodistribution of 131I-meplazumab in the two
groups of mice was similar. At the initial time of 1 and 4 h p.i.,
the radioactivity mainly accumulated in the heart, lung, liver,
kidneys, and spleen and then cleared fast within 24 h p.i.. After
24 h, the clearance slowed down, and organs like heart,
kidneys, and so on were still visible at 7 day p.i..
SPECT Imaging in Healthy Volunteers. The subject

information of the 131I-meplazumab SPECT imaging study
with healthy volunteers is shown in Table 1. Similar to the
results of micro-SPECT/CT imaging in mice, the liver and
spleen also showed persistent high uptake in healthy volunteers

Figure 1. In vitro stability evaluation of 131I-meplazumab.
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with 17.65 ± 6.75% ID and 2.08 ± 0.90% ID at 2 h p.i.,
respectively (Figure 3A, B and Table S3). Likewise, the heart
exhibited an uptake second only to the liver due to the
consistently high uptake of blood. As can be seen from the
results, the thyroid gland in healthy volunteers showed no
significant uptake after passing the Lugol’s solution closure,
which was always below 0.2% ID. The clearance of
radioactivity in major organs like liver, heart, and so forth
was slow, and the images of these organs were still visible at 14
d p.i..
Pharmacokinetics in Healthy Volunteers. By the

PKSlover pharmacokinetic program, we also carried out the
two-compartment model at a weighting factor of 1, which was
most consistent with the in vivo metabolism of 131I-
meplazumab in humans (Figure 3C and Table S4). 131I-
meplazumab had a shorter distribution half-life (T1/2α = 1.697
h) and was more slowly cleared (T1/2β = 223.5 h) from the
body in humans than in mice.

Dosimetry. The radioactive residence times of 131I-
meplazumab in each organ in mice and adult phantoms are
shown in Figure 4A. It can be seen that the liver had the
highest residence time in mice, followed by the lung with 6.339
MBq·h/MBq. Compared to mice, the radioactive residence
time of 131I-meplazumab in each organ was slightly different in
adult male phantoms. 131I-meplazumab has the greatest
radioactive residence time in the lung (8.998 MBq·h/MBq).
The residence time of radioactivity in the heart, liver, kidneys,
and small intestine was lower than that in mice.

As can be seen from Table 2, dosimetric results were similar
in adult phantoms and healthy volunteers. Despite the effective
reduction of uptake through the closure of the thyroid gland by
Lugol’s solution, the highest absorbed dose was exhibited in
the thyroid gland with 2.61 and 6.257 ± 1.790 mGy·MBq−1 in
adult phantoms and healthy volunteers, respectively. The other
organs that exhibited higher absorbed doses included the
spleen, liver, heart wall, and kidney, with the absorbed dose
values ranging from 0.736 to 2.60 mGy·MBq−1 in adult

Figure 2. Biodistribution (A), time−blood concentration profile (B), and micro-SPECT/CT imaging (C) of 131I-meplazumab in mice. The red
arrow points to the thyroid gland.

Table 1. Subject Information of the 131I-Meplazumab SPECT Imaging Study with Healthy Volunteers

no. 1 2 3 mean ± SD

gender M M M
Lugol’s (times/d) 3 (0.5 mL) 3 (0.5 mL) 3 (0.5 mL)
weight (kg) 70.5 86.4 58.7 71.9 ± 13.9
height (cm) 178 180 173 177 ± 3.61
injected antibody (mg) 21.0 25.9 17.6 21.5 ± 4.17
injected activity (mCi) 9.83 11.35 8.21 9.80 ± 1.57
standard source (mCi) 0.516 0.474 0.429 0.473 ± 0.044
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phantoms and 1.740 to 5.990 mGy·MBq−1 in healthy
volunteers. Similar to the predicted results in adult phantoms,
except the thyroid, lower absorbed doses were also exhibited in
other radiosensitive organs, such as 0.111 ± 0.038 mGy·MBq−1

in the red marrow and 0.003 ± 0.001 mGy·MBq−1 in the
testes. The EDE is 0.589 mSv·MBq−1, and the ED is 0.318
mSv·MBq−1 in adult phantoms. The results of EDE and ED in
healthy volunteers were slightly higher than those predicted in
adult phantoms, 1.350 ± 0.378 and 0.811 ± 0.260 mSv·
MBq−1, respectively.

■ DISCUSSION
Here, we successfully constructed 131I-meplazumab for the first
time and verified its radiochemical properties. No adverse
effects were observed in mice and humans during the
experiment, indicating that 131I-meplazumab was both safe
and tolerant in mice and healthy volunteers.

Choosing I-131 for the tracing of meplazumab was based on
the following considerations: first, the labeling process was easy
and efficient without any further modification to meplazumab,
which can keep the structure of meplazumab unchanged to the
maximum extent; second, the half-life (T1/2) of I-131 is 8.02 d,

Figure 3. SPECT imaging (A), uptake of ROI tissues (B), and time−blood concentration profile (C) of 131I-meplazumab in healthy volunteers.

Figure 4. Radioactive residence times of 131I-meplazumab in each organ in mice and adult phantoms (A) and ratio of mass to body weight of
different organs in humans and mice (B).
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which matches well with the expected biological half-life of
meplazumab.25,26 In fact, the blood clearance half-life (T1/2β)
of 131I-meplazumab was 223.5 h (9.31 d) in humans, which
was only slightly longer than that of I-131. The results of
pharmacokinetics of meplazumab indicate that meplazumab
had a longer half-life time in the human body, which facilitate
the penetration of the drug to the target tissue. Also, the results
provide a reasonable explanation for the efficacy of
meplazumab at a low dose (0.3 mg/kg) in clinical trial.17

CD147 is widely expressed in many tissues, including the
lung. In the lung, it is highly expressed in primary human
bronchial epithelial cells.27,28 This may be one of the reasons
for the high uptake of 131I-meplazumab in the lung. The in vivo
distribution of 131I-meplazumab was consistent with CD147 as
can be seen from the biodistribution and SPECT imaging
results. The liver and spleen were the two organs with high
background of 131I-meplazumab, which was due to the
metabolic functions of the reticuloendothelial system. This
result was similar to that those of 131I-metuximab.29 In
addition, both 131I-meplazumab and 131I-metuximab were
clearly visible in the cardiac blood pool due to the persistent
high blood uptake. In addition, since the lung is also a blood-
rich organ, the high blood concentration and the abundant
blood supply to the lung were conducive to the binding of
CD147 antibodies, blocking the interaction between CD147

and CyPA and effectively suppressing the degree of cytopathy
caused by SARS-CoV-2.17

We noted that the lung showed the highest uptake in the
biodistribution study, while the signal of heart was strongest in
the SPECT/CT imaging study. This was because as a
radiolabeled antibody probe, 131I-meplazumab had an intense
signal in the heart blood pool, especially within 24 h p.i., which
unfortunately covered up the signal of other organs. However,
in the biodistribution study, the heart was collected and
pressed to expel blood to avoid being affected by the heart
blood pool. Therefore, the lung was the organ with the highest
uptake without the interference of heart blood pool in the
biodistribution study. After 24 h p.i., with the clearance of
radioactivity in the blood, the spillover effect of the cardiac
blood pool was diminished; therefore, organs like lung could
be clearly observed, and the biodistribution results in the
imaging study were well matched with those in the
biodistribution study.

The approach of radioactive tracing can help investigators
perform non-invasive in vivo quantification, dynamic distribu-
tion, and precise and effective analysis during clinical
translation of drugs to drive translation. However, radiation
dose safety is a factor that must be considered prior to clinical
trials, especially when therapeutic nuclides, such as 131I, were
used in the study. The results of micro-SPECT/CT in mice
indicated that 131I-meplazumab was deiodinated in vivo, and
dosimetric results also showed that the thyroid was a dose-
limiting organ; therefore, thyroid protection is necessary.
Guided by the results of previous in vivo studies in mice,
thyroid uptake was effectively reduced by oral closure of the
thyroid gland by Lugol’s solution. The highest absorbed dose
of 6.257 ± 1.790 mGy·MBq−1 was exhibited in the thyroid
gland, indicating that it is safe and feasible to perform human
clinical imaging experiments using a diagnostic dose of 131I-
meplazumab after thyroid closure.

In this study, the distribution and metabolism of 131I-
meplazumab in mice were first used in the evaluation of
radiation safety to inform the determination of the feasibility of
human clinical trials. The radioactive residence time of 131I-
meplazumab in each organ was slightly different between adult
male phantoms and mice. This is due to the different mass-to-
body weight ratios of the organs in humans and mice, with
higher mass ratios in humans for lung than in mice and lower
ratios in the liver and spleen, and similar ratios in the brain,
heart, and stomach (Figure 4B). The dosimetric results show
that the absorbed dose in the human organs was approximately
twice the value calculated from mice; for example, the
absorbed dose in the lung was 0.487 ± 0.075 mGy·MBq−1

in humans and 0.212 mGy·MBq−1 in adult phantoms, which
was consistent with the ratio of clearance half-lives (1.9-fold).
131I-meplazumab has a high radiation dose safety, similar to the
effective systemic radiation dose of other 131I-labeled
monoclonal antibodies, such as 131I-GD2-ch14.18 with a
slightly lower effective absorbed dose of 0.61 mGy·MBq−1,
due to its shorter blood half-life (T1/2β approximately 24 h).26

For safety consideration, we had to apply drip administration
to reduce the blood concentration and delay the peak time of
131I-meplazumab in this study. As an antibody drug, 131I-
meplazumab was administrated at a dosage of 0.3 mg/kg,
which is equivalent to 21 mg for a 70 kg adult. There is a high
risk of allergic and other adverse reactions due to the
instantaneous high blood concentration of the antibody drug
by bolus injection. In terms of pharmacokinetic results, the

Table 2. Estimates of Human Organ-Absorbed Radiation
Dosimetry of 131I-Meplazumab with Adult Phantoms and
Healthy Volunteers

target organa
adult phantoms
(mGy·MBq−1)b

healthy volunteers
(mGy·MBq−1)c

adrenals 0.187 0.414 ± 0.154
brain 0.002 0.005 ± 0.001
breasts 0.058 0.133 ± 0.043
gallbladder wall 0.273 0.588 ± 0.259
LLI wall 0.009 0.02 ± 0.007
small intestine 0.045 0.097 ± 0.038
stomach wall 0.096 0.215 ± 0.073
ULI wall 0.065 0.142 ± 0.059
heart wall 1.820 4.377 ± 1.286
kidneys 0.736 1.740 ± 0.449
liver 2.330 4.977 ± 2.300
lung 0.212 0.487 ± 0.075
muscle 0.041 0.091 ± 0.032
ovaries 0.017 0.036 ± 0.014
pancreas 0.194 0.432 ± 0.156
red marrow 0.050 0.111 ± 0.038
osteogenic cells 0.040 0.090 ± 0.031
skin 0.020 0.045 ± 0.016
spleen 2.600 5.990 ± 2.036
testes 0.002 0.003 ± 0.001
thymus 0.124 0.293 ± 0.087
thyroid 2.610 6.257 ± 1.790
urinary bladder wall 0.007 0.015 ± 0.006
uterus 0.015 0.032 ± 0.012
total body 0.118 0.259 ± 0.098
EDE (mSv·MBq−1) 0.589 1.350 ± 0.378
ED (mSv·MBq−1) 0.318 0.811 ± 0.26
aLLI is the lower large intestine, ULI is the upper large intestine, EDE
is the effective dose equivalent, and ED is the effective dose. bData
were calculated by the means of each time point for the
biodistribution. cData were calculated separately for each healthy
volunteer, expressed as mean ± SD, n = 3.
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administration pattern could affect drug biodistribution. First,
drip administration delays the peak time of 131I-meplazumab in
organs. Second, the administration pattern could also affect the
half-life of 131I-meplazumab in organs. It was reported that the
elimination half-life of doxorubicin via an intravenous drip was
longer than that of bolus injection.30 This could also partly
account for why the elimination half-life of 131I-meplazumab
was significantly higher in humans than in mice, besides the
metabolic difference caused by species.31 Furthermore, it was
reported that the retention time of doxorubicin analogues was
similar when injected by bolus and drip, respectively.30

Therefore, the administration pattern would not affect the
retention time of 131I-meplazumab in organs, nor would it
affect the dosimetry results.

The results of this study provide a reference for the clinical
studies of the meplazumab monoclonal antibody, and COVID-
19 clinical treatment studies regarding meplazumab will be of
future interest.

■ CONCLUSIONS
In this study, I-131 labeling of the meplazumab monoclonal
antibody with COVID-19 therapeutic potential was success-
fully performed. 131I-meplazumab was safe both in mice and in
humans. Its pharmacokinetic properties in vivo were desirable,
and the distribution in mice and humans was consistent with
the in vivo distribution of CD147. Our study provides more
experimental basis for advancing clinical translation.
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