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The Experimental Study on the Safety of Domestic —-Made CO. as a Vascular
Contrast Agent
Lu Wei, Li Yanhao

Department of Radiology, Nang Fang Hospital , The First Milstary Medical Universtity,
Guangzhou 510515

ABSTRACT: Purpose : To investigate the safety of domestic — made CO; as a vascular contrast a
gent. Materials and Methods: Intravascular bolus injections of CO: were performed in 10 dogs. CO2(60 ~
360ml) was injected into abdominal aorta(n =7), inferior vena cava (n =3), hepatic artery(n =5), renal
artery (n=2>5) and left ventricle (n=2), The related cardiovascular and respiratory effects (heart rate,
respiratory frequency, mean blood pressure and electric cardiogram), the artery blood gas parameters
(PH, PCO;, HCO;", etc. ) and pathologic changes of the target organs (heart, lung, liver and kidney)
were observed. Results: No significant changes were found in heart rate, respiratory frequency, mean blood
pressure and electric cardiogram when CO: was injected into peripheral vessels( P> 0. 05), But the heart
rates descended and respiratory frequencies sped up in two dogs when CO: was injected into the left ven
tricles and lasted for 2 minutes. Changes taken place in artery blood gas parameters produced by CO»
intravascular injection were minimal , The difference were not statistically significant (P> 0. 05)
. Macroscopic and microscopic observations of all target organs did not reveal any pathologic changes.
Conclusion: Domestic — made CO: is a safe vascular contrast agent, but further study is necessary to assess
the safety of injecting CO: into the cerebral circulation.

Key words: Carbon Dioxide; Blood gas parameter; Pathologic change.

% CO EFAMBFRFRMYMERE  WFRARRES, FoRLHE m AL FE
TRAFRO . WAL EEY Y, REE B CO MEBYMNEEEFR PRI,
B BRI R CO. MEMN TS RESLH,

T34 COu B G B B FLT REE BRI E
B R EE R SRR R , P CO: MR BHASAMR 10 2, (K 13.5 - 21kg,

EE B 510515 T HB—FEEKEEFERHEHH



- 100 - AU ¥4 1998 455 7 5 2 ]

FARATEE 12 /hBf, fE2HE T RRERME, XA 1 RS RES CO: [FBL . FEME

Seldinger H KB M T A A BBk F /RS  F APt 2Ll R BUREAR AR B L.

BRI FISE R0 45RE T 3hhk . AFsibk. E3h &3 CO.MENEMIES AR sk BB (n = 10)

%\T%%%‘E'Dg.%ﬁiﬁ’ﬁ(%%ﬁﬂz B () 4 CO2R HEHCO2FE  off p &

WEMmEEMNYSERE, BoRETBERE ha 7.40£0.03 7.39£0.03 0.626 > 0.50

A B AR S BR R MERIL R RO L PCOx(KPa) 4.55£0.29 4.65:0.44 0.452 > 0.50
HE \ﬂﬂzﬂ&ﬁﬁu& CO- EE‘J‘EE"J@%%&O PO:(KPa) 12.76 £+0.69 12.64+0.83 0.64 > (.50

- - HCOs - (mmol/1) 24.33£1.72 25.423.88 1.919 > 0.05

| CO: K HT M Tﬁ;ﬁ@;ﬁ,ﬁﬂ@%ﬁﬂii@‘COz T-CO:(mmol/1) 25.81£2.00 26.68%1.94 1.293 > 0.20
(HRIEH 99.95% ) o F 60ml R SAMAMB 1o /1) 0302210 0302230 1109 >0.20
REEMN CO FERHBAMAE, FHERBH  osu@) 94.60+1.80 95.50:2.12 0.022 > 0.50
PR¥FrEST AR 2Lk EHEZS CO SR 2.3 1K, LA

WA IS AN R B =S (CO: LBERER g B

K)o REMEUESH CO: EESE T4,

% 1 CO: LA S IR AbSER MBI BN A, DA RTERRER R CO: AT BB R
No.of CO: HEBHRA AR g IESUSWE mERRA HBBEINETS, 10 HRILES CO311K, ¥

dog mlx g ml/sec  FHETE] ﬁﬂﬁﬁ%y\] I86ml(60 ~ 360m1)0

| F v bk 60 x6 60 [5min NN = . , .

s FEBR s0x2 60 e ey — . CO: M8 NS R A iR ik ot e
18 E sk 60x2 60 5p-AE!

o OTHMB 60x2 00 A SN LN 2P, % CO rHIFEABE ES (n=
WEMK  60x2 60 . _ - _ o

s WEIR 60x1 60 Zhn W 7). TR (n=3). 3K (n=5), H20bk
WK 60xt 30 (n=5), FHAHIER.LE (HR), FHshikiE
hRuEshlk 60x1 30 (MABP), MFIRSEE (RF) EEEWRE (P>

S MESK 60x1 30 8hrs i B . .
FFEEK  60x1 30 0.05), EHHIE L-HEE (ECG) IRAK WA B4F
EMEHK 60x1 30 1t

6 MEZHEK  60x1 30 12hes i BWRREAELEZEFA CO G, ATRRLER
. B 2R , oot L L A SE 5 RS

7 BEEIB 60xi 30 24hrs 5.5 OB R AR WA BB AR, [R] st o] LR IR i A
H'F{[:'lzfsﬂ% 60x1 30 P, X AR A RS 2 P ERE EH , AT
HEzhEk 60x1 30 \ _ . NN

S BP0l 30 ‘6 - O ZHE M AT LA NS AR & R HE T bt
WEHK  60x1 30 Sefa S BTk, RIE BT A2 R BE | ARG
HREHK 60x1 30 FL B R [HI 7S B B 358, HEAE 30 BB E

S AuE 60kl s e CAEE sk, B8 CO: KA AR FIBK, COs /h

10 FLE 60x1 15 2hry LFB

% 2 ST A0 F NS CO: ¥ HR MABP RF & ECG &

CO, HR (K /min) MABP(mmHg) RF(¥X /min) ECG
L4 B 6 Aif Jii i & HI &

B LRk (n=7) 176 +9 1732 10 127+3 12826 313 32z:2 XM A

THE#k(n=3) 17511 176 £9 1256 124+7 32£3 31x2 XM A

Fahbkin=5) 176 £7 178 27 124+7 127+8 31+2 3123 i

Hakn=5) 178 +8 1813 1277 12926 33+2 3322 Fa

FrlagE(n=2) 187 +6 1003 31+4 38+3 )




MABHFRE

1998 4645 7 53 2 ¥

SHFH AL, 307 (RE RN

—. CO: &N EF IR BB S5
#

B3 3 AT, 3 B BK A O E N TS E R
B CO: Xt RAZNIK I IS EE W/, FEST
J& 3 or%hEhfikin pH {8, €431k (PO2) F4E 1
J& (COusat) M S ST AT —B. —& ik
& (PCO:), SLPRBkERALE (HCO:) F & bk
(TCO2) 4y 3153 £ FF 0. 1kPa, 1. 09mmol /L, B
HEEH BEEER(P B> 0 05)

=, CO: &N T FAT R EIREEZ
1))

CO: 41 fa #a R A R ot ZiAb SE 304, BR
L il BIESS TR ERE ., KMERAKE
FRIXEEHERS KN ERS BEEF R EKEE
B, R IIREE, FEYE RS ER, kI
BEZEAXSEH MM, HE R ERFREA
AW et m g i o

5] it

CO: 3 % (10 & 61 48 Jo 1 iU R A 38
P, I8 A TE SRR RTEUD, R, X 8
B L Bl - BRI i AL AT B R
Bk ARRSF TR THAEER, 55 COo:
EALEIM R EEREL, AR RS
oL o HAR S - SR, AT B E R A
CO: ZE ML K P W FRIE AR L 70 B R B
S 20 A0 34 %, B AT BE R MR AR T M
W, HREZMHL S, BAMIBTR RS
PREER Bk N 15— 2 B Y CO2(50 ~ 100ml/ 1K)
BOBERRSRMER, BERKNETHE
A&5IREFHK NSRS ERHE R
ettt BEG, X FEP CO: M8 NIEST et
MBFR D AR E B SRR THIESE TAESNA S,
ek i SRR R CO: BL L), CO &
MR —-BARSERER R, BRKAE
5t CO2, FEBW T AT WL CO» S 44 A A0, i 3l
fkF TR, B—BERHA G~58) H

- 101 .

K, EEOREMFI R REEE REEGTRR
HHERERY CO /DURTF E EHE R R EHE IR
Z R, 5| RE S+ BB,

CO: A LIFFFEFZ S TH B T3
“U” R B, SRR TR BRI A
MBS AR Z TR sh, e i 3 Bk Bk
ifil o Hawkins %%, 25 3 R AT 4685 ' 3 Bk
B ERABERA N PIAEENESRIE, NT
BREXMERNESE, RECO. BEEHHT
R B ap 2

SR Sh R hER B TE S 0 REAY CO.
FeglEsiad sk b 88, BREE
A SR sh e R E N, B RE
AR Z R R 2 RRAEAZE NS 60mlCO:
f& , RATEBUAR LB BUOE AN, O FRIRNE
b5 Ly N IR |69 1 R B I ER 8- C 1A B8 T
WA, IRHEEE A, MR+ CO: 43+ EM H ¥k
FEF &, AR bk ik A E BBk R fb 232
2%, 5 EH KR A PR E BT 5 O R R
M T B XS RERE R R, O 2R 081g

X N R R LR — K
‘R FER, Rivm®ERESEERELY CO:
fax MRS WB /N, HIEREmBR T
CO. Al ZFhijaHE b ks, EEIHRE CO: JF
FEEEANEHER . Bettmann %" WG R
& B0 Fl B E AT 460 - 1447Tml A~ % CO;,
SkERE, A SN EEREE S5 AR
STt RKEEEEHEBRETT CO 5%
RE2H,

EFE N BEEER4 CO: B—MEL2M
M v R, S0 LB N 5 % 3 A A (AR AE
HPFMISEEWRD, FASBESELHR
SRRk AR, 7T N T ANE B B bk
%, RELEZWN/PMNEERES CO L%
BRI E, BEEAANFIERX
P AIRF 7T I8 IE CO. B35 F 100 B if %8 1 72 1Y
e,

B 3k



- 102 -

1. Kems SR, Hawkins [F. Carbon dioxide digital subtraction an-
giography: expanding application and technical evolution. AJR,
1995, 165: 735.

2. Hawkins IF, Kerns SR, Carbon dioxide digital subtraction an-
giography, In: Cope C(ed) Current techniques in interventional
radiology. Current Medicine. Philadelpia, 1994, 11.117.

3. Hawkins IF, Maldiniok CRJ, Drane WE, et al. Effects of CO2

angiongraphy of renal function. J Vasc Intervent Radiol, 1992, 3:

ARSI ¥ 1998 SEHTHB 2 M

6.

4. BITHL, RIS . A% . JEm: ARDERBEME, B
=k, 1991:168.

5. Bettmann MA, D’ Angostino R, Juravsry LI, et al , Carbon
dioxide as an angiography contrast agent: a prospective randomized

traial. Invest Radiology. 1994, 29(suppl): $45.

HBEBF RN NigT =61

rEE

BRB T 1992 £330 Btk Mg 7 R ARIT LR,
CHZPEBRBEEFEREN AR B X BETE
BIRITRIE & B EAE T WM AR, RITA KK
BT TEENEREWKRIER | 4/DE R R R
BFERUBRARTGHHAORGHE . RS T EH
EH —E HAK, AEZ=MAE KRR ES W
T.

ZHBREPBHE 26, L1 H, FRHS0~T79 5
ZE, iRFHAKRBAM, HRIAHAAMER S~ 10
H AR ORI AE | K EARRAL T T AR R
HEABER, EAAHERER B 1 BEALID S. Ocm b 7]
W4/5 BRMpGR, 23ETERE, AR, A Ak, E3h2, ik
KK x5, 0em? B 2 BBATIT S. Ocm L4712 273 Bt
B REMES), ZEBER I PREELABATR
BRI, A RRER, R THERE., MRER, B
MXEHHR(+ ~ + + + +) %5, AEBRERM, A

& By : 200082 L ¥ il 4 (X MR B 74 Bk

HUERRERPBRENERE . MRFREREHR.
o

WL/, FRREKGTNANT, #REEE
BT3Bk, @ I L R A MRt R R, £%
BIEA SFul. Og: A AWYFIE 28, 3 BIBEHVFES,
EREEI/RE. MIMTARSAEERHBIAFFAR
B, MEERMEERAARE/D, BB
FALFIE, IR RO B PR EHE,

IFERMNABERTERBREARRATA
BEAR, ERT, RMNZARUEFRTE, REFMH
mEEL, BHEEKMEE, R Bet LR B LEF
RER b hBkEGE AR AR B, ARG SH
BRURARZEES G, KA BRE, KARBTF
ARUIBR AT REYE R MR EE . WARJS AR EE L STk
M AR ARAHYBEENTENRIFT, FARER
I R K B AR A R



